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DESCRI PTI ON POLYf PEPTI DE) AS A CHELATOR METHODS OF
MANUFACTURE AND USES BACKGROUND OF THE | NVENTI ON The
wonesaot79appl ication is related to U S. Provi spowails2006/012132
Pat ent Application 60/667,815, filed on April 1, 2005,
her eby i ncor por at ed bﬂESQﬁ&EﬂHCENIFIItS entlrety 1.
Field of the Invention The present invention relates
generally to the fields of imaging, radiotherapy,
P()Lyl arall u.ﬁa‘?;&?f"gﬁ[ ATOR: BESDS O VEVRURAT PURIMARD USES
(a) a pol ypeptide that includes two or nore
consecutive am no aC| ds that W | I
non coval ent BAGKERQENDOF LHE 28 (b) one or
?féé g) bpib% 0?1' is L. 99%d DcQ'U gol“ﬁ)'v?s%ﬂay Pékhﬁﬁbﬁl@cah@n %/667 815,
one two consecutive am no acid second
filed onrmlmelt Y 20954dier®:y mm;rpcrra@d by refoiaary in ids d;rhleq:tape ut | c
noiety, or a tissue targeting noiety, may be bound to
t he pol ypeptide. O her enbodi nents include

QOWDOi&émGFﬁletﬁﬁEnﬁml udes (a) a pol ypeptide
conpri si ng wthin its seguence a tissue targetl ng

ahe pmsamlm\'@squ eslates genedi @gtﬁdhft ﬁ@ld&ﬁf inengand, dadietfereny.dabeling,

nd/or a,th utic,anino n
chemotferapy, and g tsgpth] s n %“i%g ﬂ?%wag%ge%m?) Toncerns
compoditiéhsisi Y@EPE pélgpepiidt hﬁuiin@lﬁdéslm@l ditgnti&l cfb@sédilave ammo acids that

af orenenti oned 1 nagi agents, nethods of synthesi zi n%
will furchen 49 sperevalerlydungd ﬁgl@nh@e% Bpsandifo) gng afrmﬁfee Ft el ions

non—co%é?%glgrt dHTRNG a"El M e og Q@e é@‘%@cufu%: AP A]Qeéolﬂﬁ moiety,

I'veness o a can stance as an i magi ng
such asageiniagidpamoietyy al tier ap@mcugamtyn gr artisslrelaggeting ntdi@y, may be bound

di dat e subst t t de t ' t .
o o GPICL 8! Cotdbegnes e o Rl vEeptide that. HEIVEEE L6 e
comprithg GiMah 8 sc Rl a t?s@ﬁe @dr etﬁlgs&ngiosé"dld)fé&ﬁlen&@tahﬁggqc@ﬁc amino

treating a hyperproliferafive disease in a subject
acid sequinag arldéoraf Hrerpewtid anaw addpewieniorsd{bkorg gomore valent metal

ons S5 aBEP 5B  Pal  flhs SETG v

aforem & RAe® Ym BN S i Srds) InaRslsI TSoAhedigihg thdafasdictiondd ih’nagmg agents,
only the diagnosis of disease in a subject, but

kits fort preppiing thoyp Seagine wraty gndmathesisdpr defermining; g &ﬁfj?%veness of a
cntaFOSEIEL B gl BERgnHETPL IR STR i

substanigé tto as @Umbeptéded thap hmahades i g on gnorb ncomBeTytive atm’nmm easids that will
rmgln of a ] cul hlna
functiop éﬁbﬂﬂﬁé@ Pheid i oEt e F5HOB. MBLPGT eLFEPNAg NP pLpflifrative

diseaselig sﬁHth%In thE‘ Qfogéﬂi‘érﬁloﬂgﬁ é‘érﬁ?&ﬁ‘t‘?&hs‘%e also disclosed.

technet i um(99mrc), iron, gadolinium rhenium
manganese, cobol t i ndium platinum copper, gallium

r rhqdi um have,gro d to be a val uabl e conponent of
v Hestbaon geRpBte Al

Biomedical imaging includes various modalities that are widely used by physicians

and researchers to assist with not only the diagnosis of disease in a subject, but also to gain a
greater understanding of normal structure and function of the body. Exemplary imaging
modalities include PET, SPECT, gamma camera imaging, CT, MR, ultrasound, and optical
imaging.

In many instances, optimal imaging of a particular site within a subject requires the

administration of a particular agent to the subject. Inorganic metals such as technetium
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Label i ng nol ecul es with inorganic netals can be
achi eved by chelating the netal to conbi nati ons of
woxy@ean77sul fur and nitrogen atons of parti cul &T/US2006/012132
conmpounds. Chel ators such as sulfur colloid,
99m_~0j P er or
(1ol TR SR ASACAAABGELS Consh tyd BRP i, conpsy gl
thodiurfi Naye praved todern videbld cxrmpdnest cpﬁmmyslmagﬁmmms

L nor nc tals,that are ch Iat t hi ner are
oS GRS i oteaRts PR PH s e By hrghg Bicmetal to

combinhfsis & &@g@ﬂﬂ 1GAIfF A M&%gé}Pgﬂéms'oﬂp@ﬁﬁ'&lar)&@ﬁbﬁuncﬁae\@feﬁtom such
am no aci have been | abelled wth either

as sulﬁ:ra@illatd dr@hﬁlcnqtm@nmapﬁrxbmcﬂlq T (DT%Z@O Jet lngqgedmmmetetraaceﬂc

it GREELL OO RS0 RSQS3.RAEA 155 K bl b Byl oo

metals FRAS akRedie]l afdioMthishainase iR @Hﬂﬁ@etﬂ@éeﬁﬂn&@lﬁoﬂﬁla@ﬁ%&&mse of their
nmeasure protein synthesis rate, others are used with

fast cleppgpcespa the Bedt measuring the rate of uptake of the
%??&%Bfg%a s, \(;e%ll arkih®4E{d98vEbed labé%g%vﬂﬁ/@ﬁ‘llléflga%nﬁ% radiation-

Re excitatory am no acl | ut amat e
emitting sadiopodidnt (IRELR, Gt 13ap snipbsieroniemitting raémhudidem €CvldudN-13, F-18)

(LawerrﬁgSt e%?go% s/eé’ﬁ gfételis Ct | ;351 g@}ﬁjlt arl et i% that some amino
acids chY Beqlsb@No RhQLHGSSkoteid 'é'yﬁltﬁés@l’dﬂ& astate a?@%s&ﬁ%h%ﬁ@@oieoalm of

visualize malignant intracranial tunors in patients
measur{n@ethergate of uplake DGER) agepEtY Nceld \biverammeeal,200apValyurg et al.,
1992). taken up by a magjority of brain tunors follow ng the

adm nistration of L-(N1 3)glutamate, and N- 13 upt ake

The GREKROB REInYIaLll BuRaleeOUEuPls 4 b@tehi ﬁ@ﬁot’ﬁdr@mﬁtter in the central
barrier, as denonstrated by contrast

nervoupgystese ALEHLE 1S Reooyp astpigived gm@mﬁtﬁﬁe@tpwﬁ (GlyBgp{Chenu et al.
L- t
1999, SO RLL TR 250 ALRARCTR Y5400 A0 A0 mpinan

1ntracranhaahmiﬁnnsoﬁq1aﬁemta (RGarani dzlod, @981 ,PADER)13)dIntatrfages’ rapidly taken
st udi es,

up by S GIREY 8f glfe@:lr'i gll?‘g'ﬁ zﬁﬁd}%ﬁé'ﬁ %fﬁ%gg@n% M@‘f @Eﬁwéaat& and N-
13 uth?ec ‘ise 35%elqfed 400 b Ao WK g bfd‘(‘ﬁfﬂ}ﬁﬁeﬁﬁ'ﬂ& aiNgebrk@ated by

appears to concentrate in the soft-tissue
contrasp@ﬁ“tqr partedhnetate Tard9onstudidsdRetsarogmi.c 1 %2 hosphonat e

{0 AR et et B9 08 IS8 28 SHLLGR Rl o

al., 197983 -enfBrorl rdeﬁoﬂﬁ?b@Ecdnhd"}So@&ﬂl@% a®f 1983 NI MRS studies, serial
acids is that their half life is considered to be too

quantitafiisrmeqsyrengaiepiathecanaying af Napptakentupdsy, theyrrinyay tumer showed a

decreas?%tf%r? {‘%kﬁf g%%g g)tcf: Iggé}{x% ?e Pz\glg ?a%{gl '«é@)eg&ttb g:@h@eﬂtrate in the
soft-tissuel paatibe of tiedsietaned) \olieréehé) S0 dxpﬂih@hme ufpiakalwdssgreatest in the
regionS s TD SUATCHET 9 @%ﬁ%}é@%@ﬁa Ao 478 gloripR e ok
3) tl?é:I'ng of ‘Bfrrﬁlég %PNiﬁﬁn%bﬂs @by tﬁ@i? hhi? life is considered to
pr odu e I

ction I ne mul tistep synthesis, low
be too staudi foe pendreladlingcad lagslicating. Bwtheh,eno metabolic compartmental model has

been investigated for [13N]amino acids. For routine application, reliable production of the

radiopharmaceutical is essential, and no such reliable method for production has been
identified for [13N]amino acids. For PET amino acid formulations, the main problems in
production include complex multistep synthesis, low radiochemical yields, and complex

purification methods. Thus, factors such as higher cost, availability and in some cases
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purification nmethods. Thus, factors such as higher
cost, availability and in sone casesi ncreased

woadica7om exposure limt the clinical avail abpCiriug2@edi2132
useful ness of [13N]anmino acids. The preferred

mcreas% ga@a?& i ¥€pdsBRE|imfiOMe! HRFEA gav%ﬂﬂﬁh@ hisd uSGReld B 13N]amino

due to its favorable half |life (6 hrs), ease
acids. of pr oductl on, wide availability, |low energy (140 keV)

T g QS el B AL SRIREIRD ave o i

favoraﬂp@hélf it @ Bis),i 288 OPBRHIBHE, A AalabRy,| lotvadsey (140 keV) and
i ppi ng of the gadl ol abel ed am no acids to hospitals

low cos,q tﬂwe@@tt@ﬂu@ ‘“Tgy@ dongs dor iraginedpwnesss is often a challenge. The

longer ﬁ%g—g? A gfe 13\%’[?)#3{ %ﬁﬂ% Sﬁt%raffxrcal 1&‘(‘&% tsﬁg)lp 1{% ofst}‘l% eeﬁi?}oé‘l% lfe& Yo acids

to hospitAB G¥itH@uBGEs-Siteddy ] ot c@tdbélfcaﬂaé u:idlcﬁ‘cha@esmt}&a‘lbchaﬁor}c an be
roduced nore efficiently and | ess _expensively th
&)m e RISERED a0 TPREY éma@n&n%h { &N glpRae, fé@@l@n{Ss‘fhe need for

s ko' FSCUSIARL LD LAE b e i o e

expensivelyethae EﬂcBN] ;glmmtea tilrkﬂref sralwl theheal foappdntcdnt an ,mcrrel stable than
there .is th

n n Furt her
(13NTefidupPte oVt G CRUSFRLY EERSY Breed 2pR qTTet Ftaiemade more
readily fab 29t for RAAKaBHplibAlon. Becht Aridahd REmAGtRNt alfufthedliRe, there is

i magi ng agent or radi ot’herag,eutl c agent with the site

the needffof fmaging pgedn thaé apsy edtanApid t:lganeérﬁmm éhd badyesogibal theytargeting

has 0 aract.eri s [
potenn%l o?gﬁ‘f | gPagtgﬁ;\% O %adhogléer%%eél alﬁsa entf wi {]1% saﬂ %if 9r{terest can be
prolon ea.t&irP@M)/euﬁggquaﬁhySI cal half-life (16 9 hr) and 155
V gamma-ray em ssion for dosinetric and i mag

gks g@%goowr@fﬁéﬁmqﬁw #naging pagd erIHOFf‘é‘Ué]f thS@SR@lcd}SP Sfgause of
its hlglfx g{i cxlgéﬁgg I?lé 'ées gﬁﬁp ?ﬁgﬁcaw I‘EaEfe ﬂl 9 ﬁgl ?nq 1?5 keV gamma-ray

emissianefiu (demntetréac prbbhesing phrposai JHodt shoet pmtoal halfitifngf Hikle allows

for hlgﬁ a%sgg &OHR ﬁ%a;\%f%l? l o %eﬁeg{diﬁq%\éﬁée{so &r@%ﬁ%ﬁqénreart]he short half-life
reduced $RE HRWEms @&B@loﬁé‘t’i‘veb%va%t Rhgsk Bhe r@t@ra%e%w %&%B@lar 188Re is

generator, which makes it very convenient for clinjc
availables &onBet Hndonie galmamsame@nslml@am F ass, gengraidre Re can be

obtalneg? rrEtmx)(,%/g@gg l%?%%gto? ﬁ d}? of g%} I/% JIE: & uslfarrllts fo?ﬁﬁ 1c£1qge Both

PmTe il Femé emfinpaand raddi 9 tet dRemetly g%bratl?@gﬁééﬂ 84 *°“Tc images is
g using 03| tron em ssion tonography (PET), PET

eXPethda@q&WﬁtWP@ ailagn thed pregiicyd peing the Cyrrent ﬁﬁi&ﬁ@ﬂ%@l@ﬁ@mpe Y-

90 wi || decay during |lengthy chem cal synthesis and
" higher risk of radiation exposure may occur during

Reegdphinesi s usify qlositioareniasienl ttbmageplw él?EéT) PET radlosynthesis
const.r.ai ned the. avail a I it | ocal I otr
st bE 8D S SBY THBiSPIIRa s A (R POt Frpesis and

iger PS8 SOUBHNGE L BLACHIEL A 01t o i
are constvaided byrilss aweildbidity vf ldwat evclothesand @s highadost| Thé E€god and Drug
Adminismﬂgtrign t(tl}%yA)ar};)eermits radiopharmaceutical production in central commercial
facilities under well-controlled conditions, and distributes these to local clinics where they are
administered. Similarly, radionuclide generator systems that can be produced in a well-
controlled facility are embraced by current FDA procedures and have a long history of

successful clinical application. A generator uses a parent-daughter nuclide pair wherein a
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adm nistered. Simlarly, radionuclide generator

systens that can be produced in a wellcontrolled
wbacidiiotp4are embraced by current FDA procedur eeTasa06/012132

have a | ong history of successful clinical

AT RRref, BRIRL LA, 47850 S g dAUORAs it b v for
1mag1ngsﬁh® peredtexsawet wh&hah prdaduced eda d:aclghrbma tfacnlsﬂyl OEpEbd: Rlaipped to a

for.i The arent i sqt ope,
clinical 5 96 dgmap iy FOEHR Sl e oS el R Fppdatebuss
@F('}Qh&aa{ hizhtBsi@lf e eﬁgveﬁaﬁtﬂyt(@%dﬁue%ﬁr déoﬁ?} %@efﬁpa/the main
be el uted on site for Clinical use. has™"a hi gh
considgraort isGts wmlaltrﬁmtqmaw&nqh;de(pSMm thee 1p981tron a&ngﬁémw) the non-

fore, the n consi derati at al

h
cohneafngz éf mqllg}]atl na,é 1Sc %ﬂp?ﬁ%s ng Iapﬁ SR I‘P%%gf the detector and

the seleGSl 6 Jthe tr@&m@@ﬁ&fbhl agaRihhy, OAspoRi bf kit tagctbh @esiBs, physical
intrinsic properties, size and geonget r);l/pg,Of t he

properigistang orir mAlenteconsebient snaﬁaldﬁsqlhteon kavemsen eidensbyply addressed by
or i e t
many ﬁlto 1 {eggepég%% ?in%m%us E}?ﬁﬁ%%‘é@&% ﬁf" gglgitsﬁ}ea?h@ A@l?&éﬁé]f ‘me maximum
posﬂrohe&mlrgl},t o6 1f* e Venane 90 et shuel=9. Sadmeeasedhﬂghemﬁmy; that of '*F
aut hors, | eadi nﬁﬁﬁo a continuous optim zati on of

(=383 MV anemrORGIYRVE RestheieMnls o araleigyn spatighggolution
I t

reveale(ig@% nluarg% '\ﬁéé{ s@@/ﬁﬁtﬁ%aﬁﬁow Ng%mﬁ &Q@lﬁh dlg 3(%8'?%3 d@tfﬁctgrs the

convenﬁandllcfuﬁnaildj&s ashafinspaum| (FRE3H) ulfl %fhamda\;é?al ard indistinguishable in

soft tsfl GIGE: 5 FO LB et PP R T R CREGA FFo8 Fiofk P Fum of
current(diNIN s@bnd8 Fth@'ﬁﬂaﬁﬁ%@uﬁ[t? u'sﬁ‘x%' 84 ke shaRRtLcanbesRidood as that

15 Lissue (3.01 mmyvs . It inplies that with the
of “F-bpsgtljagents @Qélhfﬂb’ﬁ cHmglatesl otlsler/sn’m iof estigpteepptengial mC@abased imaging
S r&- t i.n
o FORRL 0l PR 08B 3h08 pg pgeoe e
isotopeheatebs tpradticed éﬂbnotafféﬁs de@eratir g2V 5-day eaalfdife)nbm aite and serve as a
68Ga- based | rmgﬂg gents. Further, Ga- baged PET
convengené ghternpfiedtacyc rr@waﬁfeé&’rﬁT Betres éP%h aspof @t Na|

because the |S@§§§E/¥ ¥$ @pg}gqmﬁ@@ a 8Ce
generator (275- d serve as a

conveni ent alternative to cyclotron-based PET _ '
idwt oessnf igvanbtoradaygMissovar8il. ceSulMARYl ORagibE dnNMENDL@kpeutic

oes BRGS0 BRSPS SR ARG o e

metal 28! YOeRbhde thETPALIRGE | |C@ﬁﬁlﬁé’t§s ,Xh6R ddeffs RSeWeblol@Seed targeting
chelator for a valent nmetal ion. Conpared to DTPA-dru

potentighwjth gasites of iherse fagerubicdiaVia egripinotrabrybachiar @émweptg de is a
poly(gl(E:’1er ag%)n(%eA oé#ﬁ@ﬁfasﬁ (:I‘Tagéé ('é/fd? pyg%'ﬁdla Qoﬁ‘taﬁfﬁpé e£ko el moiety. In

some enthod(rgémts, afrate)ypeiR) intlude lfgx(ra&nhmbadhea tl{aAAFé) re|@eqs>'%:<£11 der °"Tc
G0 Buk g SR T D LBl B . n

mOJetyhtg\S/gJ% aﬁq’}ggegﬁdg,gmgﬁ eaghf?ﬁ deo{:}r%e?ﬁg 1851@ %t th%fl% cfo grﬁblety, or an

I scover 0SSi e to
imaging e cooietyrosuhy thant tthe pgéntpept sublesuivh amldmbdadrye 1maging or
a, t herapeutic

targetin | : i et anlma
radiochemo gl%egapyg l§mF)'h Coypeativa TERREQpS cquld %tcgg%g;tqc{mf or examp e, ug aqueous
(wet) oFWbIEATRER) cb¥dilipRII IR implexing of a metal ion to the polypeptide improves
water solubility of the agent, and allows for use of the agent in contrast enhancement targeted

imaging.
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radi ochenot her apy. Such conjugati on reactions could be
conducted, for exanple, in aqueous (wet) or sol vent
wodoos)ioromdi ti ons. The conpl exi ng of a netal | eaTUS2M06012132
pol ypeptide inproves water solubility of the agent,
aRflaial dnivdlithedts U %égﬁrel‘)éh@ iREAA6N lsBnEAR n% to comp051t10ns of a
enhancenent targeted i mging. Certaln enmbodi ment s of
polypentldé thatdgendes witkintitsorequense rtwploy mEEecahsecutdve amino acids that will

mesof ARG i P8 BRRUCR 85 AR kb on

covalenﬂylb@)hh@tb tdedk0 Bn€ OV @k &R lyndebiihevaahias acidBt Al “viaRASmediNthn,” as
one or nore valent netal ions noncoval entléébound to

discusseg in grgafer ¢atail Bf the gpecifigstion helewy tndludes aryigretnd iqisthaias capable of
- "yal ent t.al ter i

formm% %%Ogg’ec Iag aat +cggccgzareﬁt gbﬁc‘d: l{flu dg%dtgﬁgitﬁleﬁ togl 91% e%Hq ’ﬁhe other

atom on'moleaﬂabsi cﬂ:tamfnega)mvaly@wgdnbnd such as a non- coval ent

W th, an t her or a nmol ecule. The other. at.om
yr?ﬁ‘i“@%lﬁ‘lc ¥ E}ef 2RGCYEINE MhRpdstic. Wal cah{ypstion to non-

covalenf§! Hind WRHHR m&AL 1ohak |c)$Pt@ﬁ1?:}H'tédbﬁ9 1ﬁElu§1¥fﬂtéﬂ &hd fo ng lgjf)ébi?féire]s of the

can function to noncova a va
present jigvantint e ridivat d@ dminoi avid thet omn ifimctine tpoioyipralentkjs bipkd a valent

et 3 B GRS B8 A s 0 b st i

greater Betadl nbaxe@@aaﬁbﬁmafbekw NBorfdk aflp®s teOMnite Aeid: ms?;uﬁeluamar&@rboxyl
aci ds are discussed in greater det ai | in the

moiety 156 e fungtip i Ben-eovalendly tindiapiakent miskel dof. nty eesian erajodiments,
| t n
e o, 8 SPREBFERHTEI Y LR G bR Ryt i vt
metal 1emd3@fﬁ paladtad ﬂfdme thev@r@lp oBststegnsteaspiativte, ghutanataCatlanalog of
at wi_ll function to non-covalent]y bjind val ent netal
aspartate i aileE SEEBLTBASY PO dygRc pLiB s BRHANHEe.opsparagine, glycine,

ornithin@S Qﬁd taaﬁcﬁlhn Jn‘élﬁ Eﬁnn@ﬁ‘mﬁﬁa&q@ oft ASIRALs AP mo‘?@ more carboxyl

anal og of uta steine, lysine, arginin
groups.gl ut am ne, asparaglne gl ycine, ornithine, and a

on natur I occuri.ng am.no.acid that includes two
o et o S Po P  h08 ot PRy puREr it acids are
ghutamBEBAHREN S  fulthG b IRheRB! Ble AR SECGHbIV@NnSBulPe AFNEL acids are
arelglutanate residues. In further embodi nents, the

aspartatejigsigpesnorle atbers ewbedipentamitho pabipefider meElpsarbpdt glutamate and
aspartat:é ﬁg% S5in 211 1%ttlper1n ?edérﬁggélﬁlen{sh e1901 e%?ﬁé n?ay cognn}glrise any

es bo utana aspart a dueés

numberr afi chnsdzdmtlt/blegletaﬁrdﬁ@danﬂﬂﬂt Sspat‘thﬁé p&sidieept ifde sRynple, in some
onprise any nunber of consecutive gl utamate and/ or

embodl@%féf the eolypsptiigeicludey ableth PecosRetligreslumot ARps aspartate
residued. hﬁl ﬁ?ﬂhlép%ﬁb(ﬁﬁle fiC kﬂé‘i{%ﬁ}/&%ﬁh@ ﬁ%ﬁud%s %PTE% E%ﬁ’s@cutlve glutamate
d [ t her

gl ut amat e and/ or aspar resi dues
and/or spixtede neshes. Thengre hayi;mplar dmbodnoiamtbeﬁlmolymiade ﬁlcludes at least

consec t|ve anate ate re Jd
10 consfREE sl ot dhes nB By B geRidRr Fiobpdasnts, te
polypepiitie ia8des 1 lé‘é?)f‘,@@%ldhée\é@h\@ ML AR E a6/ aﬁ§t@%§1@ﬁé§ In further
residues. In still nore particul ar enbodi nents,

embodnp@mtypé}@t paepaptide udelgd@st at| sagits (2 Oomgﬁsemglutmagd am@(maa@artate
residues ‘H‘lg rcogsse%?’[rl\tfeagnennroee‘f’éug l#ees?dues may {)e u?entlcal (e.g., all glutamate), or a

combination of different types of amino acid residues (e.g., a mixture of glutamate and
aspartate residues).
The polypeptide may be of any molecular weight. For example, in some embodiments

the polypeptide has a molecular weight of 300 to 30,000 daltons. In general, it is
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enbodi nents, the pol ypeptide includes at |east 50

wo #000)f85t i ve glutamate and/or aspartate resi Wsﬂ&ﬁmm
consecutive am no acid residues may be identica
(e.g., all glutamate), or a conbination of different

contemgl?éu RASHAT mBFd ﬁﬁtlaﬁhdezﬁﬁédﬂl‘é% dfehd reséhtnih?fédﬁroﬁ Wil be of § lower

tamat e and aspartate residues). pol ypept 1 de
moleculae wfghamychrm @mcbllemlal\me@ht of Folt t@c@@ﬁaﬁ‘«é’tons nAsiopiecular weight of

750 t0 §BRBBE: GmeiibR s Rrireganar ol & e slioeufve amino

acid re§ihds. "RIi8 Mfeﬁmqatwthﬁnﬂa@%@@aﬂw o@fcohmuﬁv@ﬁﬁﬁﬁo acids that will
invention will be of a | ower nolecul ar weight, such as

function taohacetvatenilyi gind vilemsoietad Ynooet darth dwgemAwﬂl be essentially

pharmallBLEEHL RGNS Al B0 e 2008, FRLRDRSONTEIPRT oo

|’de 0] onsecut i ve -am no

&plcdrtmserdbkﬁﬁmehﬂs o8 10 P Bt ﬂiveﬁltxctrh athe t fudyspeide ne ecaphble of
consecutive am no acids that wll nction to

chelatingg Huegboy er Volepy ﬁbeta}awaﬁtthf%&%ﬂor IBHons g cahogl moieties of

r I I
stk o ERE ST 8 ISR BRAFAL) 1 A bmins
the polyepiide tpy chelapentyaiumteniob daleenmstabions h&opexsepie, the polypept1de

nventi o he e e is capable of chelating
may Ch?lﬁtieé’é‘ett%p‘?(? {]/‘éud\'ig‘f‘é‘yrfg ’%e‘iagq ﬁag ‘gﬁr ough coordi nati on
frhe GACROKYal 19 BhY BS aRf vElbA @BRL Bn @SRAMbahée Adrdinary skill in
anal og of glutanate, or an anal og of aspartate. In

the art tthbe @ambb%domﬂ'faéentbh@némgwpeqm mdmomd meiuat eF@r@xarnple the

valent IBgtfintlr(j)e prﬁa}a a en(thg th e zgﬁaedl(t)%uci & )fsr]a%fn)hsp oge am)i?c:éal or natural
origin tyeale@mntmciaéacuom Inlfigne/@hbdtimeBtk the Iv@l@nmytab@naﬂa{y be selected
val ent netal ion known to those of ordinar y sk

from the oy gonsistips of Q}fa%?f’é ﬁ%%ﬁ%@%ﬁle r82s I51tn@if> 18- 1t1é Eh201 Ga-67,
Ga-68, %‘g‘yﬁg RIS !R%Sl'x%u 853! 885y ah8A57 Bl f‘iz '}3%13 Fe-

e a rédlonué ronucl rde”’i s an i sot ope
56, Mn&tst iLuk IdA7ak vatenn atonnah aovgemt mManwehuoh; 4 salent cobalt i 1on, a valent

platmurpggxl'l @@talox\éa{lt | rgéc?lg@olggo ﬁrgllg&)gh%u@% P?g}b\é #rg??gxtt%frtﬁé \?zlxlent metal

lomsTg@ggpme_l@g 60G264- 61, Cu-62 Cu-67, In-1 11, TI-201,
67, Ga-68, As-72, Re-1 86 Re-188, Ho-1 66, Y-90,
Bm:qrma e@fooetmen@dorlﬁfﬁ prBjenp inventin, 218 polspeptsh, inntwdss 2 second

7 a.valent Lron io avale n nse|on. .
soiey (it 1P e Bt Beslil. "R Jec Bl e il PRI AR e Plpuflp i e
mannerBOKinU theWe. ofl drdBRF il iDAd k€. ulF@f e;eam@él e ehb®liment, the
valent netal ionis Tc-99m Re-1 or Ga-68.

second gwigtyishospt syphERids rstenidaksge e t:arbwé ey of th?goolypepnde
PO RS el AELPUE T, gBEGTILET, Bk AR Al

the seccmdl mpfegt isdetigsne az{rgetﬂ@"nmeretjg rmﬂmgrtastld: hadety obr a)thdzlmmyc moiety.
i in the ar For ex sone
These g@é%wa H#bi %‘FS}‘SF%? %uﬁ&at% Ff‘ﬂaﬁli‘ o%‘e o?Pe@’?mtr‘ ﬁﬁ% E‘b Some
embodifieRRI QXN t1§§9é %atrgetﬁfg hbet Qlaytﬁ%%ﬁ% aandN &P %ﬁﬁﬂ@e the targeting
moi ety may be any type o rml ety. For exanple, 1n some”
ligand wapddi ardisesse teflecyde (oargetmg etypdsida at i tiuetabalige i bigreductive
agent, a mgnai %émsauguve gr%f)elu%o agen t Xbel?cyc?e Sp%glr ic a%grgtl g tumor%tn iogenesis
targeting ligand, a tumor apoptosis targeting ligand, a disease receptor targeting ligand, a
drug-based ligand, an antimicrobial, a tumor hypoxia targeting ligand, an agent that mimics
glucose, amifostine, angiostatin, an EGF receptor ligand, monoclonal antibody C225,

monoclonal antibody CD31, monoclonal antibody CD40, capecitabine, a COX-2 inhibitor,
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These noieties are discussed in greater detail in the
wo DPEfiFdscation below. In some enbodi ments, Ii?ﬂl@%%/mzmz

tIrssue-targeting noiety is a targeting Ilgan

exanple, the targeting |ligand may be a di sease cell

deoxycﬁﬁﬂ?ﬂee fhBeed, llﬁ%eﬁﬁﬂpﬁuﬁﬂm sefmf it h 2PRIdsE Eleuttinizing hormone,
bi or éducti ve a signal transductive ther apeutic

pyridoxalg gwinazcdinechalidoyuaitle t@p@@rrﬁn, ot trgpethy! Jasineinor

BB RS g sty ok B8 Pesely b Pou? BN AT Prg ngtuces S
to 60 céhsedtiFeraetiale rgsiatks @A 8 0irEdtingl 100ind| whérelriiertalpeox ligand is
tarqgetl ng |ligand, an agent that m m cs gl ucose,

estradiohngalasiqsen ictospgrysdedssiihy, calrhiar metepewte, paghfrel, doxorubicin,
celebremgt%rﬁa oleangdbk?@%ﬁ/ %ﬁgmloq/ﬁ'n QLA ,l eﬁ&hﬁcﬁ %gﬁ( g%]%), estradiol

capeci tabi ne,

(position rifh,Hidadenicl acidy g})ubbs(dinnﬁe, téivddcetaenmantnae Cerpfdlate, imdnwherein the
serym al9;1y1m' n, lactose, luteinizing hornone,

valent mgfalileR8al Qui nazol i ne, thalidomide, transferrin, or

Hén'i%td'iﬁ/ﬂ::ntk MFih@ eskht 18%1{21%}1 RviR&dih 'tl?e%o@‘&pe%ﬂ@@ﬁic%@& & d{hfgnostlc

the present inv ntlon e pol ypepti'de’includes 5 t
moiety, 60 dmagsesiist invietyymay drease imeging wesetyn dinsging gl@tqtlng dlsoussed in

greater Sgcgggatebosvs\éq%’%g dp chgzgmt ar}?ogjt %?trs,l }F]cgéa c8p%?sﬁt (%i‘i’%ﬁe? di F%r example, the

contrast”ﬁ%@i@trhgy( Fe€s (TAGbAtERK eledia] QRONMRII infrastCRb&B] €X optical contrast
met roni dazol e, adenosi ne, penC|cIOV|r carnetin,

media, eggitqmaldtrgq;oupé@gmmsbmegya Eg@mpé@y&tT g(p@@ﬁ& media 1ryc)lude iothalamate,
10hexol| 'd{&?x%z%g{e 1(%)%1\/}1}%%918'&:%?% taﬁg)e{t? I%Ee%rpqaxgalggﬁ_r&nn%t media

include egdmﬂnimm chebiest egpr GSQ]CDTAMV ﬁmhgmsmhcﬁfe&ltﬂ t(he., Mn-DPDP),
epti de includes a djagnostic nojety

chromuam %56@% (@2-nbr-&EHITRY. pad Han paiglesg Eefsméla{/y OPR% PoRjrast media
include @Rb{-’ésbﬁﬁ nghg&k’c%ﬁ? Qeﬁ%n% SAl6Ey ARk %rn%egp e(')fé‘ggrrl BRden, b Qienvatlve

tain e be a cont’rast exanpl e
of Oregbn @r@nrdmarawvamhbchnm gtven,aa dﬁnmm: oéshodastiiagrean, RPOsin, an
ast .nmedi a, .an i cal tra medi a
erythrosif heB e ST RG 0T Rt oo ERRT i oer "B TL St Ty gmidy!
ester, cdsbfdeblige, a bRk BB atile hz@ﬁ%hthawx@taf %ﬁﬂﬂ@o&zbl@@@ﬂlfﬁﬁle, cascade

et hi odol, and | opanoate. Exenpl ary contrast nedi a

yellow el ante dapesol idye unFztreplanesliasound, cmragom}ha eiesieneiéasound
perﬂuo@%ﬁ%ﬁ?’%ﬁét%%ﬁ% Sﬁ/grhoirgp%gr I'c Igg) g % %?‘Iﬁg ?k&rﬁﬁo 1?ec al

130 Bdrfads teniBRdingeritd) Cthel decddduniogs s dk t}&reﬁ)leu@d a&ﬁanyn Therapeutic
derivative, indocyanine green, Qregon green,
moictieyjare diggysye B 1@%%*@&@@%%@&%@?% b Yo pnfediments of the

present %\%‘ﬁﬂon athg Ghiry ééu'tl\é%gxfetf Rodamiine. Qe %Pm‘ll'gx ey egtl -c8fker agent

rgsi n as re a derirvative
known mha{emﬁoed@ms'@kﬂl nathe gul idl cenibmplitadcioniise ed:yeln asit@ngcer moiety in

the presg% 1%%%?@&&& t@g @gt? gq}nlgtgl:r %91? gaélslz:er ) atat%j)\é/llelg & tha gzgtllg%gf the present
1nvent10ﬁalﬂ%1)j/| mANRr KESRARS Adke Wrtdr@RaMNgkilt e tKast, ﬁeﬂid?essed at length
i ncl ude ul trasound perfluorinated contrast nedia, such

elsewheaesmpié;sf spaoficatono rExempdarslant-ceficep endittiasringiede & ahdater samable of

chelating 709 4 "Bldeudc oSSBT LB dhnde  PehEERRS o erfuaggpytiotoxin,

vineristing, tQReORECT hidtiieDN dRGA@Ycid, N dBRSRLRIDOGFiRaESoR, tdpotecan,

bleomycin, gemcitabine, fludarabine, and 5-FUDR. In certain particular embodiments, the

anti-cancer moiety is methotrexate.
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present invention, the therapeutic noiety is an
anti-cancer noiety. Any anti-cancer agent known to

wohowaoohd4ordi nary skill in the art is contenpbaras266012132
use as an anti-cancer noiety in the present invention,

Bﬂ@thhhénﬁéﬂﬂneﬁt@nﬁl@ anAA8Ater $Rdletgs B AREhdubic iBometallic substance
pepti de of t he present invention i'n any manner

Selectec{j ﬁ@mtheogrph@%nmtm@r@jﬁ Rarl$8sRietli86i Hot g, af-00, &89, Sm-153. In
a th el sewhere in S eC|f c

further RORERARS. e SRR HEES B o wphe AR SR eting 10 o
therapegtipatet g sefeceliefr@hithy dréur céiaftiapeift drSeni@oBOR]! 8dgpef selenium,

subst ance, methotrexate, epipodophyl | ot oxin,
ﬂmﬂ“m%Wﬁ%P?QWFﬁe docet axel , paclitaxel, daunonyC|n

‘f’g&ég%lt Iﬁétgl 10?‘; th%g?g%ﬂ{ g«g&ale %pagttag%%gb t? tﬂe can be imaged
by any lp’xathbd dmbﬁn t@ tHoeel bfmﬂtr&ry §iig naﬂielartc aﬁi)ﬁﬁfplz{m lnﬁlyods?of imaging are
) otrexate.ln other_ enbodi IS, e anti - ancer
dlscu%%@ﬂztb 0 the ppR&ifaHoR Peloyaan weslalﬁﬂ’ @3

e G0

The Trgdih SRRl AL OUBEANS R B (O %E‘Oa??%%* Helude o
polypepltllde tla:h iriclusten athimios gyencs adissudistgaticg amapedslic safuence, a
& at |n% to a ther euthc netal sel ected fromtlgin
lagnosé‘ﬁ ST BAd SSRGS oaP QF SdFrEPeRigARiRO aS‘SpqﬁgFencgﬂe‘P PYT more

valent thétall dohs! BRtRREd B Bhd HiibrelABin% HcRNesiIBELST the Polypd t1deS In certain
non-coval ently attached to the pol ypepti de can

of thesej orabpdimpyts.ahy PabrRpiiadnekides Vo tromereofonsscting gyltemxate residues.

For e 5, ey 5 LR P A o, B

glutamaamd:sﬁEiECl'In other emﬁlﬁﬁlﬁﬁénm ke pliypéptidk Saclgds QW@HrYnore consecutlve
E |ns to conpositions that |nclu e a polgpept
aspartaty [{g3iy St F USSP Eih SPIE FRRAER elgs,at i RdYRePtge g’&hl@?@ 5 to 60

Consecug%g Aslcdeg8guience, a diagnostic am no acid sequence,
r a therapeutic am no acid sequence; and one or

Trm bswwtagctlmraﬂnmaonﬂsseqwrae ey Heoa Gangeting ligend, saoh apa disease

resi dues of the ti n certain of t
cell oyl teaiiR P ETORHL BTy BEIAPI: PricrGUBLVE Aoy s fipnel Tasductive
therape@RNSREH l 368 Glclét PRBIES BRI Ql{'\%ﬁor ﬁﬁiog%ﬁé‘sﬁp tRgetind hgand 2 tumor
particul ar enbodi nents, t he pol ypeptide conprises

apoptosQ taggisacligande agkiwmteéept@% itergetng ligamgt, haerdrug-based hgand an
d n two .0
antlmlcl%g%g,e% %ﬂ&s h Soligar %9,{{%1%%@ gg,eér.l %ge S% at %?10 g:[{%oge nagnfostlne

angiost@lﬁ‘p@rdEMSeptcbﬂ‘l%aﬁ@l tiPeldrde antibldy 829 5 5mbAodehal antibody CD31,
consecgt ive aspartate residues. The tissue- tary%e i ng

monoclgi ptiedy Gt efrnscifabinder £9%r%erhihton | dpamrcytisinen “erenc,
herceptlﬁ @Lhﬁl%ﬁs rl‘ftﬁl élbﬁ%ﬂtela&agﬁg eﬂehﬂ%ﬁuﬁﬁgﬁ%%% ne, pyridoxal, quinazoline,

tinmetabolite i oreductive a
thahdomlda,rtgwMW ertihimetpyklysine. étjpenﬂ],agms_a:e Iainn@g/ a¢ié sspentd may be an
magine 53 SR e e e bRl b OB o i, e
optical &t @S Anbda) dngﬁﬁﬁltra?oﬂﬂ%nggs?%qedlé 9ARGet ?df'th above, the thera eutic
p
antimcrobial, a tunor hypoxia targeting |i gand,

amino aalglemu@m:gtmm bm 68 agtiwewse arand ﬁadtsemncandm @sxttaamqmbodnnents
the antl-%lﬁcgglagﬂ § %é\lﬂlt ﬁleglg%)g;é éﬁnggp%% fa che?e{gnlg de}/ therapeut1c metal selected
from the group consisting of arsenic, cobolt, copper, selenium, thallium, or platinum.

The present invention also generally pertains to methods of synthesizing an imaging
agent, that include: (1) obtaining a polypeptide comprising within its sequence two or more

consecutive amino acids that will function to non-covalently bind valent metal ions; and (2)
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nonocl onal anti body CD40, capecitabine, a COX-2
i nhi bitor, deoxycytidine, fullerene, herceptin, human
weeomsnmozidbuni n, | actose, | euteinizing hornone, PCT/USZOO6/012132
pyri doxal , quinazoline, thalidom de, transferrin,
admmﬁg éaﬁ@baybeﬂwa%wﬂﬁ) ond & HbROAGHE bifetATdRAnAG &dﬁ@ﬂg ﬁ%qrﬁ to obtain
may be an’i magi ng am no aci d sequence, such as a
a valenttwetal wotlabaed polypeptiiRl wheyeinroas or meae aale@tmjet@bms apn—covalently
ttachestd t[eaSt ng A coflect; tr‘f’lS’Oltl)ad1 rfh r@ucmsd 2 t b
attacheg (B At 3R qriee et WO RETHEY AP Ui Eni 16 KV Y s SgtineE Pe any
reducinfB3gebe kabwantd 1fRBCET oty kil dnSBEUANCEeFod Rx&Bpleiifl certain
enbodi nents, the anti-cancer am no acid sequence is
embodigepiabihe Tefucingpeanf Hoa dighignifhna pStAnpeuTiopapr 8 dprepusdan. In the
[
methodk 5@&}(&%&%{3&6&}1%3%% 31;& %&?g}?gptﬂén ﬁﬁ?&?& art)l&gg%et pql%e@ﬁ?%sosr?t forth
above, hk dizcasivgr &l Whiclpsiesdin incbporsedinds thi sestiod. heSi zing an

| magi ng a nt, that include: (1) obtajnin
Fotopsepeb f fie mssew WF‘ﬁlqnt Qlegeah%e SPlssiging sy naging

i
ogent i ARG oF S NP LERE RSkt o gDk i3aib and chomotherapy.
In furthsiaérabgimhnyte pf t@eprvdenhmuﬁmom tlmn@hwaesrwlthwnzaig dnonmging agent

reducin ob.t ain a val.ent t al
is furthB0 ARG HeaRaS e it Ste: & Aedtuh ol iiieing o fhe imaging
modahﬁ"@t@led 10 Fifos® QAL ICSAE Haf Mel dhy dhta: gﬁﬁ%o&&tﬁl'knb@ﬁ% R dFHfordinary
he two consecutive am no aci he r'educi ng agent

skill in é%atbe Eaayipiaey mth@sa@éwssftdw@tvhngtb in lotlxe petts of diimapspification,
X in certain enbodi nents,

mdudetﬁ)?ﬂ gglf E@Q&gh%fféptﬁ %%&’H te ion, a stannous
FﬁnﬂierOémbocﬁﬁfeﬁ@usf it présant hgvontibh ogt&e@aﬂlysymdi\@sws netods of
forth herein, the poly qeptl de may be any of th

Synthesm%/wqga&a@@& thaf ip¥plygs Shobtpinnes E@M@@t@ﬁ ﬂa)eft ipglpdey within

[ [
its sequb%;hgttjs%n%ﬁ %dsré]% 11':}6 rggg esn(%délngg gﬁilé%%%ﬁ?ﬁrgldﬁ&cﬁgﬁg?nce, and/or
a therajgphit hesiha iangl muenmg |an@ (Zgedrhixirg baid trlokypepiidd médl amesor more
thod of hesi zi n ent. for [ and .

valent THEB0N G b Yo e G R e P oEp Pl etal ol RS Bekmeptide. The

reducink %‘g@ﬂtt hp BischdiBd asé\féo da®be %Mﬂtr&ﬁl%hfg A8 RnbWRIS MebsBIFYrdinary
Is further defined as a nmethod of 'synthesizing an

skill in ghgeart, stiht agidithioniteising glanmows ipvseeyi fegonoial i Ini C@gams@mqunments

the pol)%}%gts & | L{)hr%g Iscttn geggt fs) g ﬁﬁ%x Néaﬁut%%}ago %ﬁt}glu%%f)kgs)p n%tte e%dues In

more pai'tl&ﬂatséiﬁlﬁbcﬁmeht@ NGt Polypepridicihclpded & 1edst Nﬁd) 8onsecut1ve glutamate or
specification, include PET, SPECT, M

aspartatg sesidugs. (HREEIPEY VRGPt metel ins daslhdsn @ﬁthpﬁﬁedlﬁ?%%dq@bove Ina

partlculblngﬁm)dh%ng &he rx/%lejr&’ PG Bh t"Pc y@g&hoﬁ %su%ytgféaﬁﬁé Zhifo acid

an 1magi ng "agent, that invo t al ni ng
sequengsoyp et & dssmeh &1rgatmgl lighed, \amﬂh B ahy Dfstbgse nmeaaﬁgleismgl éigands
& é@r et i g%@ ] no acid sequence, a di ggnostl c amno acid
15Cuss ﬁ%’é—fﬁc i S¥emP et fAFATHe AL 37T SRIVER Caqinagg amino acid

sequencdt) dan(izﬁleﬁ?&lti(d AFind 3t REBLAABIME 0P RRsO kedRREes discussed
val ent ne ions and a reducing agerit to obtain a

above. val ent netal ion-I|abel ed pol ypeptide. The reducing

nt, as.discu d _above nbea reduci n nt... :
Bt coBoginal Qi pisml gy gkt Bl to BeRifcief imaging
a site wihib il 0BjebethhOifvolst BINAS ofO(1) SImin@tdrRieS 1t@N. th® subject a
certain enbodi nents,
diagnostically effective amount of any of the novel compositions of polypeptides and valent
metal ions set forth above; and (2) detecting a signal from the valent metal ion-polypeptide

chelate that is localized at the site. Any method known to those of ordinary skill in the art can
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t he pol ypeptide includes at |east 2 consecutive
gl utamat e residues or aspartate residues. In nore
woandeiotidar enbodi nents, the pol ypepti de incl uges/uak006/012132
| east two consecutive glutamate or aspartate residues.
be used SRR %’flgfﬁll 80 R Blent %&1'1% ngg??ﬁde%ﬂaelta’fboﬁﬁt is localized at
di scusse ove. In a particular di ment
the sitevalFentexampk] ai figndl smdc bggdntecwde using REEL,t @F g éPEﬁ‘Q“ aMRhooptlcal

min L SR e SR Sae BEAPL S 39S oo o

perfornfROUEaI iBh Pk ahd Yadl&%@ﬁi]@{@fa\byd |1§1@{Héﬁ&ﬁ1§th@f§b9 Qefefsitdl therapy using
sequences, Imaging am no acid q};Jences

a radiothempapéuimetallimsubstance, dusle gy @ny:@§ Wélsuh@army seff forthoabve.  In
further ﬁ}@g@n Set %fr}%g}?%d grga\gr}%/m %tltﬂgnr d&%ﬁdelsn{ H’I&?ho%f of Pe%fonnlng

i iCto et
dual mia?ﬂ@ 6T ﬁteSWIthV‘A Ellibjébta Subinegling hrdalitrialowa foltBost &psrdinary
adm nistering to the subject a diagnostically
skill in glpq tlmlédlaﬁ@w of Bosamptheds fiweuﬁé@ above RS anndisd ubfhe present
gﬂ)l ypeptides and valent netal ions set forth above;
nd (2) detecting a signal fromthe val ent netal

|Sat1 finthep epthodanaite | oft et ratent Sinkadahi gadraly pbeaisi toekits for
JAny net hod known to those of o |nar il in t art, .
prepariad IBOIRARRE 9 NboBEIE 125 §Hainc éfc’f-‘@a‘f%ﬁ%m%{%ﬂ? contains a

ph¢ d t 0 € two_or more
predeteARARGAHRGOL OF ﬁ@%ﬁ%‘%ﬂ?@&aﬁﬁ%‘tﬁ %“2‘%‘2%?23@%‘5“59 Lo
consec@ili/e @Qﬁﬁ:‘l’a,mdsﬂhat w;dt fumtlom mcagpn-g:ovajcntm bind swalend mata} ions; and a

rt.her d fin

sufﬁcwlqgfnﬂggﬁnr{b gﬁcg}gm T&Jgﬂn c‘ro iﬁflﬂ}j V)g&ﬁl % valen mete?l lofto & least one

of the tﬁv@caoﬁgé%aﬁw fBmeRYids Racﬁyq;fh ppépams s fremis abeyetthariagide two
using a radi otherapeutic netal [ic substance, such as

or morepapsexutivh smEncsasinstain senfersplatedpr Mehisiondn these pabedigents.
t d
SRS, TP g5, TP BB O Bl 0 i o
1mag1ng\ll i afghimtn v&éheﬁambjtle& \klt MMdemgiemlgd nmaeliner ythitncwaiho at predeermined
or di nary ski | | ,..Includin ﬂY of those d
quantltYré’tfrﬁ)ﬁg yaridssibay %Hﬁ{?é Wi ﬁ 15eSegHpGCed tspie Wége&lpgsaéwpo acl
sequenbé’“é“?ﬂ{l P8tic §hin|o|acfd"§ D&iceepst PBRfpetic ﬁrﬂﬁowcﬁlss%q&ence and a
Avention generally pertain to kits for preparing a
sufﬁcmntmgmmgt afentredusingr egant ttheatkich onec budeweavaed| metal 10118 to the

t ai ner hat .cont et er,nm ne uant it
polypafiley PRBT oA holf SPNGED s ol R 1t Py fop e ol amino
acid sefB¥Re COBRBAILE \iehiAdThbiE saGhdhSe,t dddlorVd ﬂhbrab@lﬁ’tﬁi arfithot 4id sequence,
non- covalently bi nd val ent netal ions; and
are consqpiflptedl dow inplgpigntn dfe memﬂgﬁfpﬁt@o@g@pﬁ pqlﬁpep’ude may include one or
n- ¢ n Vv 0 st
more su{ﬁl F%qglgl?%\eg %r%dyn rggxgq cl:lgcée gxll ﬁ%mgﬁéﬁg n og:%uéh ?%ttuﬁlllc%g ARt forth
above, (¢ YpBpeptitrsmagtindlodd Anghoydet bﬁtcohmhtmae atnivp acid megidues. In
consecutive amno acids are contenpl ated for .inclusion

certain iepbp figacatse HisMRsAEde 1aBdrt PloRATL tWREGBRACAERICSEIWiEmalpeOr aspartate
resuiueQr ‘fr?ﬁﬂ{hei“ @ﬁﬁﬁ&ﬁlh%ﬁtspﬁ{eh%lﬂgebﬁdé‘irfcﬁldf& t RLGPAGE Iégstel'@) at least 20,

I'ng agent ere I ncl udes a $eal ed
or at leasirﬂ(mmecmhalglmmnatalomsaswar{ataen&tdacsn hesbngripartictlgr efibadiments,

the pol?gfpég@ B’ﬁb“ }q%%o %)lnlélgc%%lvgm agpglrtgtel otrs,c’glu%al%gt% rr]c(e:s(;"duaes%e51 Tcigse

The present invention also generally pertains to methods of determining the

inventi

effectiveness of a candidate substance as an imaging agent, wherein the method includes: (1)
obtaining a candidate substance; (2) conjugating or chelating the candidate substance to a

polypeptide that includes within its sequence two or more consecutive amino acids that will
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sequence, a diagnostic am no acid sequence, and/or a
therapeutic am no acid sequence; and a sufficient

wearroweni 7™k a reduci ng agent to attach one or nMBCE/US2006/012132
val ent netal ions to the polypeptide. Any of the

functioR2b Mﬂﬁ%bﬂ@ﬁ])sﬁﬁldfﬁﬂén@ RAAIViens;N3Y intReubihg the tchSdidfte substance-
targeting amno acid sequence, a diagnostic anmino acid

polypelsammmatqaﬁ@oﬂ gibject;t dnr bégﬁep@n&msraiabﬁp@ the gaedideie substance-

t t ed
polype}?thcgsec%%% em?ﬁgt%% n§/: 6%%%}?63 llfl%fr:]%ess oﬁtc}:)% Qg%cﬁgﬁg glgogrstarrrxge as an imaging
agent. SHED HARGENREEFn (BNHoRYT bftﬁhzweskﬂnyn ehéraitngdnl B& veéd to identify
such sequences. As set forth abaove, .the pol ygé ptide
candidaje pubsiaicadle BuepphilBastheds agnishdorh v thersprsifieatign below. Any

method &Sﬁogyg%ﬁﬁ%é & c%%fa%ﬁ% bR @ULITRAh G ande 16 Y ﬁdao‘l@%g{lagﬁ contemplated
I Nc S | eas WO consecutrve gluta
by the piepeit igteatiosind wﬁSmpllary fethiolle areem&bﬁﬂt}rmrths spdcifecation below. As

, pol ypeptide includes at | east Iea t 10, | east
discussg abgS, 4B s %fe&e&ﬁgéwe ?@rrm%s didgfe S&E%@ﬁl Saypeptide
conjugz{t@% YRS m !zﬂe&s 9?@39?&&%&“ 1 RentBID ot MBALSes 5L of the methods for

pol ypept| I nc five to 60 consecutive aspartate
detectm;ga ggnalalmnged abm@mém&w&iwsn thikepgotfestion. i nvent i on

ne y J ns,t,0 nethods of determnin
et Roi s P Rlaar i G P Bey e 58 T P g o herein
in the @ﬂﬁg&); WHBE 183 dNint ddQjuIBHROdithRé WARS "colndpris@tpt' aihBivAgd& "a" or "an"
andi date substance; (2) conjugating or chel at | ng the
may meaheiaial Bmosuthen aee Asoused fsrsip s prathe” meast miear pUeeY 2 second or
within its sequence two or nbre consecutive am no
acids that willfunction to non-covalently bind val ent
0L obijeuins fedtdes bild bddineigag of He pi‘é%df flaertion will become apparent
supst ancepol ype |de conj ugat subj. ect; and
qugcf’fg

from thechoHeti etai Frgtiogm ﬁléoxgg Reivgdsrstood, however, that tLe detailed
descnp?éi??sérﬁln‘ﬁfeog téxﬁtgpfe%’ nj ! ﬁldtlc%‘ugg lﬁx‘éf@n%@ ERBodiments of the

ectivene candi dat e subs e as an inaging
inventialgem'b giwamybyrevetyooif Khvstartianoonlyp siacofvavowt dmnges kind madifications

. e n be ed. to .iden candi dat nces.
within JeCorBid g hep ot BeciniCuulen P} bipofy naropiE HERe SRS in the ant
ﬁomtllb@di@gﬂed/ﬂ@ycﬁiﬁﬁ)hod of conjugating or chelating the

candi dat e substance to the pol ypeptide is contenpl ated

by the present |nvent| on, and exenpl ary nethods are

set forth BRIEFDES d H THEE DRARINGS cussed

above, any nethod of detecting a signal fromthe

| d

?%nggﬁp%ﬁgﬁg%@ﬁgng%%gﬁfme gre&?xlrt]{) F]!Qél @a&i R an duargsmcluded to

further aiemonﬁtrath eertah hspects of tlnbeplesdznt ngveatisn.griie uivedissedy be better
d el evvherelnt ecification

unders g B ofiics JE 0T OE A hege SGIVIgR LD RUJORaL BG (e detailed

descriptBh 6f sﬁ&ﬂé%%%d@lﬁﬁ&it@pﬂe@erﬂ&ﬁh&&ﬁ' n(s), when used in
conjunction with the word "conprising”, the words "a"

(FIIG anSynihgtierechame o8 GHP-Adilelt han one. As used herein
| east a second or nore. O her
ét zf{'y@%/ﬂf@g%é@madvam ages of the present
'F'!Gel’!il @i | utacoE bRRftacaRkr CEiMRBA CRIL-DM7NG 1Ci/50,0000

detail ed description. It should be understood,
cells/welbwever, that the detailed description and the

¥ies af 'c%nﬁ?é?gﬁ'ai?iig I Srb UL GRE Qs RF RESBOGH00/well) at 3h,

i MeN
FIG. 5. Cellular uptake in human ovarian cancer cells (4 pCi/50,000/well) at 3h.

more.
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i nvention, are given by way of illustration only,

since various changes and nodifications within the
wepiri7Aamd scope of the invention wll beconerappae®eini2i32

to those skilled in the art fromthis detail ed

SAFE16 P B o EESCRLETLP) G s EMNES TR 01 o 5.

240 mBAaeiati6at Thereatsh Biked RiphueestakOinf "6@&1@@@@ Blubabpared to
certain aspects of the present invention. The

Ga-GAR/@mﬁ@ﬁoﬁsﬁV‘pb%OBQ@i)er under stood by reference to one
re of these drawin fhgs i n._conbi nat | on_w.thgt he

i+ et LU0} BamBpArg B RS lS Worg AR NS pPaldhPEPL (0.1
mg/wehiél? kL p1F é@ce %f uﬁﬂ%ﬂ%@te‘sﬁoﬁec h@@ﬁs Qfereqefrvgs”t@&t o l‘ncf‘h iffcubation.

l'ul'ar upt ake in breast
Resultg anmessedeelsl % (qRBwe matme M@Qntr‘pl rgZhYit5 0, “PF0 M08 edanyavesl to, control

esou e 128 oSSBT TS 3 oo eatel SR oo P it T celloar
uptakeh#’dmii‘a QEREﬂnédﬁa&égﬁ&! esgel l's (4 nGi/50,000/well) at
FIG _6. 100,0 rat manmmary tunor cells were

|If1t§hk$at &4 TaiGAP- 588 covmp- @mwataﬁs@m brrostiivmarbenibag ragh. In vivo

tumor @&“ee KRl é‘%g‘ %ﬁ%ﬂﬁt@“g&o 5%@‘9(@) %EOE(%O% " Pra

7EIG1. @0\-930 Aatleﬁmagest cbfrm’em elrhSr-beki@ g iras Wiat admnistintion of
vvel ) .in the presence of _unl %@el ed

91 GoPTHE ga! T A, There PR SO0 b vistalad Fg 0.3-4 hours
post-in : gig%t B, & F B0 lgc'iétﬁﬂjna%g VB HREREEst! 11%'6&?6 we to control

ared to control group. There was a
dd€r. dfs SyntpsiakEGAP-EDRE (pedition tT)eat ed with estrone

th k t
g BT % Gyt ALY BB shaielly R (3747, 4
uCi/wdiheast 3b ua@rn@eaﬁd N80 udth plardap s¥hMBrabByTBE Tc-99m-GAP and Tc-99m-

ut erine -tO tl ssue count densi ty ratios of
GAP- E}Qﬁﬂlol ?EL\F’DIE@L t tumprgelidimedaring rapy afteas 0 hd/ed, of. iipetinst acquired

afte tratlon of "
SOOOO?ﬂ t%%%rng%% élstpniﬁSC[eDﬁg%ﬁ& ovved that tunmor coul d
G i1gudlyhihetlc fdhemebfBAPOMIIS post-injection. B. A

sel ected i nmage at 55 min _post-injection. FIG 10.
Fr-Hds Pgoten Oéﬁ_li 1tion 17). FIG 1IA 1 IB. A

Laar 1 _
jﬁﬂoﬁ/4m1|\1ﬁ§iéaar§ﬁla§gq gb 0, 120 E%O%?o éOkB %ﬁg&) Hhéast tomor
bearing catn twege amhgedo%tlﬁc‘)%ﬁffn—(il\l? -aoX-Td(300 thl GAP) esd-radi wdst-cisplatin

s P TSY, SRl b PP SO . 200 05
2 hrs p6QIRRESoL UMor to nmuscl e vi sual i zation.

FIG. 15. Synthesis of GAP-DOX

FIG. 16. Cellular Uptake of ™ Tc GAP agents. Cellular uptake in breast cancer cells
(RBA CRL-1747, 4 uCi/50,000 cells/well

FIG. 17. Synthesis of GAP-DG.

FIG. 18. Synthesis of GAP-GAL.

FIG. 19. Cellular uptake in breast cancer cells (RBA CRL-1747, 4 uCi/well)

FIG. 20. Uptake of *™Tc-GAP-DGAC in breast tumor bearing rats (n=3, 27.5
nCi/rat, i.v.).
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FIG 12. Synthetic schenme of GAP-COXi. FIG 13. Proton
NVR of GAP-COXi. FIG 14. Nuclear Imaging of " 111Tc
WOCHISACDH4 2 (COX2 i nhibitor). Breast tunorbear Pag/uUsSaios/012132
were imaged with 99mlc- GAP- COX-2 (300 uC, i.v.) pre-
i@é @PSTnﬁlbﬁiﬂ-ﬁI;éu@s b ER BRIy rhftod 8l RETc-GAP-DG ARek:eBicRst tumor
[ 'anar images of 99nifc - GAP-COX-2 are presented at
bearing(}ats 2 hrs post-injection. FIG 15. Synthesis of

RGAPE TR &0 iak i SoRtE il ot TR PG i breast

tumortg&lm gazs47 4 nCi /50,000 cells/well FIG 17. Synt hesi S
of P-DG FIG 18. Synthesis of GAP-GAL. FIG 99m
E&GH 2B.ar " UptGAB-DGAG mpsingciarakbitse eﬁ’la%ar(smg@mbypf Tc-GAP-

DGAC L&n 1% %&Qbe’%ﬁ% rglgmtst@ t@b?ﬁag)gl’t,gg{;ré]e%g)%aﬁ%ﬂsﬁated that tumor

br eas nor ring
could be We.ll}wﬁiaﬁzecﬁ 1ITumoEndnturhorsatiesare shiown. dEatintoy. r at i 0s

991141 DGAC i n breast tunDr beari.ng rats.
G HoT i GRS, B e BlapestBieany of e -GAP-
DGAC%% %2 @E%@ F'}aﬁﬁ%aﬁtmbﬁ bitPER ik P{égtl&ﬁt FemdtstFated Ihat tumor

magi ng i n rabbits. nar’ sci nit graphy
could befwell-visitTicedaARDEAS oFmpnvXRo1t natioy arbebewmg Trginbict s (1

' bhit, i.v., injecti denonstrated that tunor
%ég ‘gy%"’r’t’rcsﬂ’ #f@é&gfé‘ﬁrmr to-nontunor rati os are
o, Eetlmaiptalfel iFhugdhn oYRMAkCc08 JXHG jLOBE0, om)/weu) at 2h.
rabbits. Planar scinitgraphy of 99mlc - GAPDGAC

FlGp27be &ellngr mabletia PreaviFaneerbpills, (RB4. CRhyl&étﬂ énatcl/SO 000
cells/w% nonstrat ed t hat t unor could be well-visualized.
nor -t o-nontunor ratios are shown. T=tunor. FIG 25.
$§IG‘t b&t Celhﬂ@ﬂl(pm(eaﬁ hGARn loA&riarRtdacerdells GeliCilb@o00/peRka 2h.
in _human ovarian cancer cells (6, nCi /60, 000/ well) at
FIG. R Colfulapgiptakean hpman «cisniatis sesistant @gian epper cells (24
BA CRL-1747, 3 nCi/50,000 cells/well) FIG 28.
| lul ar uptake in human ovarian cancer cells (3
DG 80, OD@hewhlbyd aatic2hf céinbuille. inGebdstitanoupealog tats (n=3/time

‘ Qgﬁn ‘ ati n resi stant ovarian cancer cells (2.4
interva P@érq JFI G 30. Tunor/blood ratio of compounds in

eass. t’F—iﬂﬂfr tBaahdcNIratidtis trBmsBhithé®bearing rats (n=3/time interval, 20
pCi/rat, IV).

FIG. 32. Synthesis of GAP-FOL.

FIG. 33. Synthesis of GAP-MN.

FIG. 34. Synthesis of GAP-MTX.

FIG. 35. 30, 60, 120, and 180 min imaging of ***Tc-GAP-TML in tumor bearing rats.

uCi/we

30, 60, 120, min planar scintigraphy of **"Tc-GAP-TLM in breast tumor cell line bearing rats
after 300 uCi/rat, i.v. injection, acquired 500,000 count to demonstrate tumor to muscle and
heart to muscle visualization.

FIG. 36. Tumor-to-muscle count density ratios of *™Tc-GAP, *™Tc-GAP-adenosine,
99mTe-GAP-EDLY, and *™Tc-GAP-TML compounds in mammary tumor-bearing rats.

FIG. 37. Synthesis of GAP-ADN.
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interval, 20 nCi/rat, 1V). FIG 31. Tunor to nuscle

ratio in breast tunor-bearing rats (n=3/tine interval,
waQoosGiormdat, |V). FIG 32. Synthesis of GAP- FORCTHISEN06/012132

33. Synthesis of GAP-MN. FIG 34. Synthesis of

GAP-MIX. FIG 35. 30, 60, 120, and 180 mi n imagi ng of

99nil'c- GAP- TI\/L in turmr beari ng rats 30 60 120 mn

pl anar IX 4% i RAT ‘

cell I|ne bearlng rats after 300 nO/rat i.v

e 00, 000 count 1 d
S SRR, PR COUPL A 8
agents Eﬁaﬂﬁ)ﬁclﬁctk m;ﬁ)g}p%pt@w B ademsért s talli 435a Oﬁelator ¥d€aGARal tomplex.

mrc- GAP- adenosi ne, " "1Tc- GAP EDL17, and
Exemplauyy rely ppgbide Mmariesniesiipdes 2 inalialvanaje) (FF) peBplivigratate). (AAP)

containfis P, FUR. BRBCETNERTS e, BroLant) {ehPandeQyaP) bind to

glutamaﬂe/sspanteﬂeerd foaté acaeptooy elThie magieny iraedtorsablat #riem almu%red that a
second ?%g%ﬂtg'f g% alrlggllgalrj %ggeﬁ‘%g%:ggrgtg%ﬂ: tga)?at?a%&@nfﬂafg{el e ypae%tigive ' These
imagind 85HREBL 08 pFRIbeE R REAIRIyPadiOle¥ g;kﬁéhﬁva&ef}laﬂ @ge%)ts such as

or pol y(aspartat e) (AAP) containing 5-60 ami no acrd
[13N]g1ﬂ1éegmacﬂ@ ewd ag nobmldémpredrfdomgb@beéﬁ &s (MN?)SOtthaioth@ dargeting

potentifhfof B &l RAREILTNE B inlebofhEuTRED' & Sadd o gbioneed o

improvéiigdpe alatytlssue targeting agent can be attached to
t he pol ypepti de. These i nmagi ng agents can be produced
nore efficiently and | ess expensively than agents such
A. Relypeptiges andohaino Agidy are not as rapidly cleared from
S h e [ e I
Sy, dmdchibl o9d ARl ARG | cpat oabyal cBhoosiions
comprisngh{ag atpotypepidde thatahcndedwitlnniitspegueace tvager mord mnyecuﬁve amino

: Pol ti.des and s In cer ain
acids e iE RESHR ' AVERTV R ATEG P HER GO NBGniBEle) FBRer dore vale
metal 1GRMRH-SvaknliRattaceal tyRRNEAsH@nt Rathd REd YRR WINABinb &ids. In
sequence two or nore consecutive amno acids that wll
further ﬁruh@dlm@ntSt Bemmrserionusndion| oyn@ﬁrn@l(a) alp@htpep’éfﬂ%ﬂhat wekideswithin its
n-

sequen: e{tléjs aargetlngt %Iuélgls segﬁéz | t%el V\ODS e \re/uglu ﬂtse errﬁc% and/or a

therapeam dsind necidirsedissheenandli (B ndie, of haoger ealent menMe attacded to the
concerns (a) a polypeptide that includes within its
polypendidguence a tissue targeting anino acid sequence, a

4§ %Q&Pﬁéﬂe , s&ﬁ@ﬁ?@?‘%ﬁ %@ggacae corBAiRk Brib'6F ARSUE h‘fore amino

am no aci one or nore valent net
acids. 'Hid aninedicids calbe in L form, D form, or a racemic mixture of L. and D form. In

some embodiments, for example, the polypeptides of the present invention include a
consecutive series of at least two amino acids. In further embodiments, the polypeptide
includes a consecutive series of at least five amino acids. In further embodiments, the
polypeptide includes a consecutive series of at least 10 amino acids. In still further
embodiments, the polypeptide includes a consecutive series of at least 20 amino acids. In
some particular embodiments, the polypeptide includes a consecutive series of 2-200 amino
acids. In more particular embodiments, the polypeptide includes a consecutive series of 5 to
60 amino acids.

As discussed above, certain embodiments of the present invention include a

polypeptide that includes within its sequence two or more consecutive amino acids that will
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pol ypepti de. As used herein, a "polypeptide" refers to

a consecutive series of two or nmore ami no acids. The
wamenoaoids can be in L form D form or a raeemius2006/012132

m xture of L and D form In sone enbodi nents, for

functioff ¥# -gova‘léiﬁl Pshy RERA ARE] %bn.t @%eﬂbﬁ@ﬁ RhlehMBRl i@R include Ga
el ude & comsecutive Series of at’least two am no

(+3), Raﬁij)s Tci9uf (rDherd Edidd). mdmlysgminh @cwo rvxh@éq@r inglgirally-oceurring or

non-natfily ST AERGY CuinbfP i bBlah FRloboh df BMeiBited for

inclusionNgl ﬂfée,l@olf;\pesiﬁa@@@@tthé/ Pr&x6fit BYeMiont Ex@aﬂa@%ﬁﬁb NRids that are
aci d still further enbodi nents, the E%tlde

capablej i dinding valegiomstat irisviacluds pspertaie, alﬂltar@é@tanz@a gfoaspartate, an

o E4gul® SUREBE AL TR I, BOLHRSBb .

any symiétR pahbh-tutuedllye oboginge aintno bbid et yvdptes devol mcmdﬁes:arboxyl
a_consecutive series of 5 to 60 am no acids.

groups. 4 et GamRicaloipEae eBpedmsnts Aidhe REsTEY Byentins, &ﬁe@%mephde may

1nclude'ifb\ﬁ? b ef af)(ﬂﬁlolﬁg ShéhsRE ¥PEBE Sshstlfive REhYIE] . tgétteﬁ‘ﬁ Qapable of
tS sequence two Or nore consecutive am no aci ds that

bmdmgwalelnfnuntaﬂmmn to non-coval ently bind valent netal ion.

FSGBI B e 3 el S ST Rl Wt
acid. 1R8hHER kit BGH T dekifioR! ard QRN AF Wl@hinkteOGEAH hé B nlaBRdsium salt,
is capable of binding a valent netal ion is
calciumcsattt pofpssaune dalt.oring sl asd epmbimatibes feroppe Fhe dbyamptetrpsdue can
| nve Exenpl ary am no acids that are
beiin en% %’6 r%ncglq d?%ﬁm\lfal ent metal ions include

AS Pgset aﬁ@em9|aﬁt aimley ofnplanabey Blludspar ghlt@matdnresidue that is
anal og of gl utanate, ){st ei ne, |ysine, arginine,
p

radiolabgied a4 #ny @0518§1bap%???@§1 Q; ﬁ%@slpértatg oAy b r,qélol%}g:dam}x a positron-

n C
em1tt1n$YardFd?1‘§1{3h&e de o? rlr%b?]te A L%X(glca %%r%rh Hﬁt@'ﬂ?q%(gghu%hhg ‘”(‘é% 1-123,
1-131). s‘bmmh@labﬂdi g’entdmatefresidm cpn &s gnoduicad bptaing methdrdeknown to those of

i nclude fromtwo to_about o
ordinar il Bie 45F Bt 1 Vi GRS TRRIGre ke KeTBoL gl 98 Giberiming to
N- 13-1a’8é1€§“Lrl%1uYéhﬁQt wlmais heES spe@ﬁicliiﬁf%&%?&hﬁd th ?ef%x%h@é) Also
guamate r'ef ers not onl but” also to
included)|tnt thei defiadiad. of anal@@@fv@ltlhmatet hissa dgttianiate awlequle wherein a
hydroge%lgertél?sl d% gyglct%& %gga: lgal%gseﬁcrﬁrt]osrg,ls §ucﬁ ps 3 neS| t%@1 %%amate molecule (see,

e.g., Lac@fnnatbi 0ns0% Reh@0iddrehbe @Lhdﬂrﬁtwte@mh@abﬁa gorCamop émhging with
either the D formor the L form As used herein, an

PET, hereip speséfieatly dnesrporated byirpiereag®s a gl utamate resi due
d I o2 t a
Ao SR GO SRR BT B i
acid. Thadsmmacd ﬁeshdué eaybe iiCeithdr the B fbam dr- t}ie 8) foan. dncluded w1th1n this

..ga tin rad clide (e.g,, 1-123, ,1-131). A |
detimiiqlagi gt of acp iy i i i st pqa%fdweeﬁﬁ potagsjum salt,
zine salﬂ%ﬁﬁ@&ngﬁigﬂ\@hsttﬁe&gpse of ordinary skill in the art,

duch as wth a cyclotron (see, e.g., Reiman et al,
A98ed plesreiaj minnfartalog of aspartate” includes an aspartate residue that is

radiolabeled at any position. For example, the aspartate may be radiolabeled with a positron-
emitting radionuclide (e.g., C-11, N-13, F-18) or a gamma-emitting radionuclide (e.g., I-123,
I-131). A radiolabeled aspartate residue can be produced by any method known to those of
ordinary skill in the art, such as with a cyclotron. Also included in the definition of “analog

of aspartate” is an aspartate molecule wherein a hydrogen atom is replaced by a halogen atom,
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N-13-| abel ed L-glutamate, which is herein specifically
i ncorporated by reference). Also included in the
wdeboeniotison of "anal og of glutamate” is a gl ut aROBNUS2006/012132
nol ecul e wherein a hydrogen atomis replaced by a
S LUOL! N8l &HhatllHLADA fE4eE;
such a5/ HAGKEGN G A I BSIE (e 0G F el o e 2 BECRP A Bifcally
incorpdratadby neferedecedm no aci ds for tunor imaging with PET,
herein specifically incor ated. by reference). .
Ao e RERBTY oceHamelaHRo s i asudes i rriBrensr o Eroups is

deﬁne(ﬁ%?élgtt@fe?er tB'Yh afliSPadi@ oRERIBUIWingChémickDRrRARE t at e
residue can be in either the Dformor the L form

I ncl uded wit hi tE;s definition are salts of
aspartat e, in??ud”ng the magnesium salt, calciumsalt,
potassiumsalt!, z r_m_(a%]l t, and conbinations thereof.
As usdd hérei IT afr 4 og of aspartate” includes an
aspartate Iresiidue that is radiol abel ed at any
posi ti on. Hor Fexanpl e, the aspartate may be
radi ol abel ed with a positronem tting radi onuclide
(e.g., CIl, N13, F-18) or a gamm-enittin
wherein Rdis any oldiefs thas igcludes-one3r morg 3atpoxy grawpsol I%ﬁ@lx(%mme, R may be

R I I e I e

alkylargly gloRp! @ncarbdcselit neylugedp B Hdigockedicnirtl groupf ahammaideggroup, a
) of aspartate" is an aspartate nplecule whereipn a
thioamlg i ejipe AN &EISFHETOSDY 8l PRIEISHSTBYP:c TRERCHIE TP msulipmyl g5oup, or any
. Of, t . ecul ;
over SRAPLIER! SPUBSPIRIEI LY 8 G588 6 g BUROEPOREbr mor
carboxylefubsifinesy.. IA additiovatoutlel dne oc owre icapozyli groups; ithe (Bhgtoup may
: i ncl.udes twa or nore carboxyl groups i.s defined herein
include fidiigT SYRSUIENLSOHRD SR00RF OF TORe DY BPIY e HOC A Lalogen, =0,
=S, NGB! NUGHHE, @miMb1 @ §HNgBup$ any noi ety that includes one
or rnore carboxyl groups. For.exgggle, R may be an .
ArkSalkyd? guaup rafersatokesapiratpd liphat rRgaRyn, grcduting sfrpight-chain,
al kox QuUR. a r rqu I r
wanc LG 8 PO 2Pl S4B, BB 12 oo
AT k@K DURouRrdfbis 06 B dBsafliraip hydid cadbe eraipWoRtaidng at least one

am ne group, a_thioether group, a sulfonyl group, or,
carbonaeﬁsboatc?mbleg benp iasbukng streigbisehagy, Brehedihainy @angy ¢ycligseroups.
' e or nore carboxyl
PNﬁaﬁ%ﬁQ%F?@ﬁ%ﬁf%gﬁﬁﬁg%gg$%?gﬁ§?%9the one or nore carboxyl
guotylisynyl herotp gefensppo amynsanohied dydeddabon gadup containing at least one
carbon%g%gg&tfﬁlﬁieg}bg’agﬁ L{Irf E ,n?& %?rg' { c aNE,e o g eo Hmeﬁg,c %&T Oc’glgllic groups.
PreferaBlyQ WRSalk A1 ‘@bl has DEPYP chi®bRS.S Mdte Pediablidl §fa lower alkynyl of
ali phatic "hydrocar bon, including straight-chain,
from 1 b Zoathens, otvaé preferablydytol4i ertednisy| groups. Preferably,

the.al kyl, group.has 1.t0.12, carbons. .An « al kenyl -
Mo By efuB Bt o 50 Gl B baRo s fined above.
antayr feuptrefepatd a@@ﬁ)rﬁﬁ{cbgﬁbuﬁ aykion Hdoublie@sbendring having a
~including straight-chain, branched-chain, and cyclic )
conjuggied wh slechpr fsastam) wnd tipdudgskeabacyghis apylhbeterpeydicigryl, and biaryl

groups,caf QP WRich may be optionally substituted. Preferrably, the aryl is a substituted or

unsubstituted phenyl or pyridyl. Preferred aryl substituent(s) are halogen, trihalomethyl,
lydroxyl, SH, OH, NO,, amine, an ester (e.g., COOH), thioether, cyano, alkoxy, alkyl, and

amino groups.
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An "al kynyl" group refers to an unsaturated

wo IWF95Ar bon group containing at |east one  per/us2006/012132
carbon-carbon triple bond, including straight-chaln,

branched chai n, and cycl [ c groups Preferably, the

&h k‘x %W&?«Tr; t(% 9? ;?n beld %)%Vg)e rcg@ﬂég Wiolded to an

ons
aryl gropp efseieah*lbpd ]1b®vzn)4PnezferlablrystheAlkyl & Kloxwet aljzybup r ef ers to

I rou wher e yl" .is define above. .
Reprocssflc i oerdupe pis 005 TS IRREPE BT 0 B Rigring re
all carbBh HEAS! DRECHHAD ahpyd B @pt%&'ﬁll&' %Eﬁﬂuﬂ%ﬂ Whie GréfeRed groups as
system and includes carbocyclic aryl, heterocyclic

describesript aryhgepubs abope. gr oups, aII of whi ch may be
ubstitut ed. Pr

Hebr Tt dhCiom ST B 5 b bs fne stoms in

the aronBiiRfrelo £ tB¢ Wm&ﬁkib@ o thdﬁiﬁg( ﬁbm@ B @ﬁi@gﬁ@ns Siutable heteroatoms
tri hal onet hyl ydr oxyl , ne, an est

include pEyeen, s@@g_@nd {nﬁjog@f, ﬁ)@fl m@y%ﬁxrarg/[l,k@;@yyl ng pxelyL "N-lower

|
alkyl py?f&(p %ggc %’3@ e%ég% @é&ﬁﬁdg% alagg trt}?éjlr?ke{,) gl:l} ggﬁoﬁaﬂg%ﬂbﬁ t{fﬁéh
An daumc(eéisrefém rei %@X@bﬁ\?ﬁ)——R’Pnﬂfcm Rbisyeithehelksl, Iayyl alkylaryl, or

| ower al kyl. "Carbocyclic aryl" groups are groups
hydrog&herein the ring atons on the aromatic ring are all

£ AT M¥ers T8 -CRBPANM QB! RrOR! {0t ¥ky), aryl, alkylaryl,
substituted wth pr eferred groups as descri bed f or

or hydregeyl groups above. "Heterocyclic aryl groups are

Bhe BRonittid toi hg Gha) TR r SR Rer o of o 3P Bl or

hydrogedl € carbon atons. Siutabl e heteroatons |ncI ude oxygen
sul fur, and nitrogen, and include furanyl, thie

@yr Ia@yme rlgi;qrsf B §—NRDBrervBarR R iy RY)| 6, ea md,epgyjenﬂy either

hydrog %lﬂff ?é{l Oy @ M§§Pﬂoaluféadth treifsejxr{dk@” é%}t%ﬁﬁ %i%o%\%xer o
Rl‘th16€th¢1f’ Inaﬁersa? kSRt whered Ky lefiharl alkybyrarfly dr digeharyl A
A1 HEPTUT Ry s 7S kR aP R By Mhithogn K-y GFa—CN,
alkylaryl %ﬁ——salhﬁ ﬁH—Cﬁlgll'a% or NRergyR s either alkyl, aryl,

| ary An "am ne" refers to a
th(dRi‘t)OR' ’fhe pnﬂwmetuﬂvs CEf (e goipésyiana off theytessnh ctgnmn(gn may mclude

o e B Yol 0 B Rt R veen

metal idn8f @hssd 5&&1@&1 alit ey &uﬁzmla? beiat BElerah& Yj-tenﬂi'hfiﬂ end6r N-terminal
al kyl aryl . "sul fonyl" refers to -S(O 2 R3, where R3

end of 4 geqene oﬁm&@orglaymno oHgs that can chgpg lto bpgd- vejendymetal ions.
Altema%’%lvé%%%é%{géﬂaé ]@81{1 d;bfé%saﬁﬁ be :llg{ﬁ%ggﬁ%dt évﬁl'ﬁn at&g uence of consecutive
amino akclald @it ican filkRyioh m@bimda/a)ent metal ions. Furthermore in some embodiments,
the polypeptides may be branched. Thus, the polypeptides of the compositions of the present
invention may include a total of 2 to about 1000 or more total amino acid residues, so long as
it includes at least two consecutive amino that will function to bind valent metal ions.

In certain embodiments, the amino acid residues of the polypeptide are sequential,
without any non-amino molecule interrupting the sequence of amino molecule residues. In
other embodiments, the polypeptide may include one or more non-amino molecule moieties.

As used herein, an "amino acid" refers to any amino acid, amino acid derivative or

amino acid mimic as would be known to one of ordinary skill in the art. The amino acid can
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any nunber of am no acids other than am no acids that
function to non-covalently bind valent netal ions.
wohemaoaddi ti onal am no aci ds may be at eit her PCAIS2006/012132
Cterminal end or NNterm nal end of a sequence of two
be in LofonﬁDJrQD FRAO0 A&%bﬂ%lgtlj!ﬂ dhe ﬁf'fﬁ TAR66 e teﬁc&h;%?sééadnﬁ% molecule
i ons. ternatively, the additional no acid
sequencmycoltxepnsmgeatp]@w dngi dftthe 28 ®eguen emif a@dmﬂeuammlder synthesized

protinf el o EA< ol oF Aa PRy Ehetsehust s %0 mon-natoratty
occumﬂ;g byperhdid Qﬁatﬂ'ﬁ?z’lu@& RPHCRBEL cakBeisyl debisPRl ¥PERHH BieSve, or any

he conpositions of the present invention may
other mqqlﬁﬁqdjer wnusueladmiod aRid, ancdibbing broog lomitedbtoethosr shovgnpmdable 1
acid residues, so long as it includes at |east two ‘
consecuti ve am' no that will function to bind val ent
nmetal ions. In certain enbodi nents, the am no acid
resjidues of the nnL\/npntl de are sequent Lal wit hout
any non-amni no mol ecul e | BABLAjbt i ng t he sequence of
am no nol ecul e Medifidtdemd UmusiahAmiepiAeidshent s, t he

Abbipol xpeas AdRl may i ncl ude one qmmse,re A@minaMadd nol ecul e

moieties. As used herein ant"amnolacid" refers to

Aad any2-ei‘m”ﬂﬁ©a<hﬁli°dlmdam no acid demtdar i y&-Bfhykwpaagiaei d

Y kmowTrto—or h1aryskit+—mn
Baa({’he Wlmixﬁ ?ﬁ’lﬁo aci d canbeﬁyﬁ L fgy%ro 5’1361[1‘eorm
BalaACCRIMHnR B-AhR-$8pidhic¥d 0 |2qldl” ¢alaIRa safd no

noj ecul e Sequences conprising at |east one of the 20
Abucor@nﬁunmnbmtgmaauds | n nat ur all ISnypym Bdijrchexiymoldneei ns,

the Mt A Ny |||f':u'vnn th

Olll ,J Baf Li T T QVL IUIT.‘IT
RSk T TR St ARV TV R
I ncjygles two or nore carboxyli groups as set forth

ablove, or any other nndifiedjor unusual anino acid
Acpi ncdiwdhimgcd@micraoiﬂ I i rri t ed to|idwse $hodesmositkabl e 1

nt. g +he
Ahe poI éé‘b‘f %ﬁﬁ%‘il‘?’n ng compos Alleons gRo-190deusings ent
NP €9 @ bioconp Tvei '
" pol Vaebe 08 Gr beptide. As uyel Rir e <t He Larm O
Baib" bi deanjpaisbbitgtic neéflers to a sdteancdl-Metiphispeodnees

no c-l nnl fiﬁﬂht —ynt runnrrl nffnr‘\fc \Ahc'\ :\nn!Jﬁed‘ta ot

APmad n@ﬁ#%@@l’l&fhtc&mda gi ven subj [ MsLysc ,é m@hﬂbvsm?e

et G TP R O 1 o | e Ranay S Te

bDésmcssme animals (e.g., rat Nvam ceNorabiaet s), and
1 . >
mesuc%2 a@laﬂlﬁ‘mlmeb‘éﬁ@dt oxicity

below.

Des I

Me adveNo8egRtinol ogi cal
TE 1 1IUDUI ITET T fa1r
po%%gia&umpr(gﬁ&b%m conposi td}lngns M Hiuﬂgreegynt heti c

EtG]pO yiEhlcemet hat are essentially free fromtoxins,

hogens and harnfuyl |nminogens The polypeptides
|ncluded in the conpositions of the present i nvention
Weﬁemnaméoabweaﬁsy ntﬁeqmlwpw@d%n@mnmg roropesithénss kf |the present
art ecul

. N bi
mventu% %oﬁxmrasggg b1q0881pg€|%)18 %r‘?StFIBnP‘aXP?PE@F OF B bdgskg &sgﬂ hereln the term

"bioconGeile™ alefesy t he8bstanck G hAdAc&MROS bish, wiltb@ard effects when
pol ypeptide may be purified. Generally, "purified"

apphedvxx% |ory edreinistasedy tepacgiven spoilegtp emordieg denthesioetheds tapdt amounts
descnb&?ﬁext%?r?n S%lﬂg‘)éc%c n%ﬂldteo bfr{ A& h&“ ﬁtn'ﬂg{l] to, O oIS such as laboratory

animals (e.g., rats, mice, rabbits), and humans. Such untoward or undesirable effects are

those such as significant toxicity or adverse immunological reactions. In certain
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vari ous other am no acid sequences, and which
conposition substantially retains its activity, as may
woeomsioe®sed, for exanple, by the protein assaper/ua006/012132
woul d be known to one of ordinary skill in the art. B.
embod ¥ ?snfhﬁ"\éﬁ)qﬁﬂe 118880 inS R colPobifioAP Ve be SRIthdcholypeptides that are
enbodr ments gf t he present “i nvention pertainto
essentidbynfpeesfirori dersing, pathogerss and aemfyd iypepegades t hat i ncl udes

Lthin its,seqguyence. t of noLre c ecutive amno
P el oRRFs s 1esetin 8 SO BUAF BIoH) TSRO0 ane made
by anyTEhRlque XMSwnito tHedeSstt skife irbthel £1) indlediflg kian@stdasREWlat Biological
“refer to a nmetal ion that is capable of formng a
techniqyem dsolatigaHrams naturpd fowessapeehienied dynthesih anot her atom

r a. nol l.e. [ e Moo 5 o q M ]
e SR TS RGP ST AR GERYE pucisica v
refer tol hgeifielpobypdiptias YoraKodition that Ig beei sil§eaahtoefipdt@heatibr rremove
. inclusion in the conpositions of the present . ..
various; gip@iTAmMIBA acthwedBeNCEs. g ayiick gpmposition pbstantiallipratging s activity,
tarili ¢ o . _
os may B, B kB, VPUR Proh Rl B8 yeekbn g prg pLordinary
skill indloengrosi ti ons of the present invention, the val ent
nmetal ion is a radionuclide. Exanples of valent netal
pns be_enpl oyed in the conpositions of the present
B oot I ude Tc-99m Cu-60, Cu-61. Cu-62, Cu-67,
lAR- kil forfil - #Hdde, @Brifih, efPBodifRntsASf e MRRsdfOinvBRtich §Rrtain to
Ho- 166, Y-90, Sm 153, Sr-89, Gd-157, Bi-212, Bi-213
compogitienst thap aeelede anpejyprptidera it tinplpdesi wathinis | ssgegncp rtivgeor more
e . . | :
consc BT Q045 o8 PR s SRhASS AR, IEFL ol sons.

“valent9fethicioha el efthed Grpan Roltefotten meakiohltkat iDugpabte of forming a bond,
favorabl e physi cal characteristics, as, wel

such asey porsheyalent SiRnpr Witk apaiberatpic) mﬁ%rseuhasThlf?e@ﬁer atom or molecule
may be?{aeggﬁéif ghzfr%’edb abe vEi gt RRNBEARESHA tE BloSe o BRI N the art is

tors nust be considered for optinal radioinaging in
contemiplatesinor inFlusiaxinrthe eorhprsitefink iof therppyseof increttent | Qe ofeordinary skill

. val ent tal .i.on that emt ener. in the 100 fo .

in the 3507Red Tea el wichE PR G RRR AT heE dpblifagion. b cerain

particuld® eRbBdidRh L& SoBPoRURR oA resdft i1 cHAGATBhEPAEM&E] ion is a
any range. One of ordinary skill in the art would be

radionyclide.| | Byanyileshof weleptamictali Sonmatcehe emmleed; iandiet spapogitions of the
presentJ3TROEThLEL T 0, Tld Aol "Gy BESEEBI P AHRA, Ga-67, Ga-

e patre ySi Ca a e of 'the
68, As7a R ©n86; IR B3 & Ml 66, OB S1sh 68 tSre8y, Gilel 57, Bi-212, Bi-213
i_magi ngprocedure will allow. To allow for exam nations

{yee Rréier snaias sHamatPriang anddloster aripe MHRNRSE Dy beRy made to
replace'r 1218' 1331,adwﬁmt(§§ l‘?lﬁ&'smhp 1&%@&%&% g&q{})' E&?esg?ndsi{l% e9 9 "T¢ labeled

i onucl T de al ways avai e at t clinic
compotirdscevtien pasqblef &uead frvadibdapleysicleclmesaerstics o5 wall fs extremely low

. radi,ati on at 140 keV, it h a physi.cal
price (FHTRCHY o Bf 16* PsthiEereRue bsl s el POtV ERP abl o
M ndinbEr 8 e iRk YRARMAEd Yot 8ptRaT td«ﬂ%iﬁ%@?ngl in humans. To

generator. One of ordinary skill 1n the art woul d be
maximizathd efficiency bf defetivuis atvelede metaliiorethepeinitalgamma energy in the 100

to 200 E(%glrgrlxgr,rea Ipr}gfelrrgd.h ‘A”aé‘a?mma emitter” is herein defined as an agent that emits

gamma energy of any range. One of ordinary skill in the art would be familiar with the
various valent metal ions that are gamma emitters. To minimize the absorbed radiation dose

to the patient, the physical half-life of the radionuclide should be as short as the imaging
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The pol ypeptides of the present invention may include
one or nore valent netal ions chelated to the
woabospepsde. The chel ation, in particul ar enbedirmsmios/ 12132
is to a carboxyl noiety of glutamate, aspartate, the
procedlﬁ'E‘ i Qll% @dﬁleo?’ex %1&B§n%%e%rﬁﬁn€@9ﬁﬁﬁﬁﬁﬁy atdlat any time
di nents, chelation of the valent netal  ion is
of the dlacy, at seaﬂcymtamuettg hageiatsourcetaf tbarrafbmlohgfs @m\psysoetvadable at the
ment

chnlcal\;ﬁfz en Tﬁést aap%fe&?g rgé}fnauciiag gp%%l)%% t eanr §| ap o 1at10n at 140 keV, it

has a pﬁ#féiéﬁrfﬁlﬁlfeaﬁﬂ‘ﬁh&?fb CandR at echddl Fhildbderehite Ql@m@rh'ihl@%/bdenum—
aspartate of t he Ig{\;pe ptide, and to one or

99/techpeitupaefin agneras. &ne@f oedinary skid); 1@@;3 arf Woﬂglrhqq’r‘gmlhar Wlﬂ’l methods
t tal ion is chelated to three
to deter%{m?‘rg?ﬁga r&%mfntf ‘(%ﬁ/% GIB%%I/ nmoi eti es of the
th jp@l@fpéptﬂﬁs of theoprdsnt aivieatdnraiay Snclbdeonmadrembreredialt metal ions
is chelated to three or npre as Eartate oi etll%

chelated FRathﬁé’PWEHﬂed Tl tOB 1D OAFUIFE SRATIHE e & catboxy] moiety
I t I pat

N rte P O e

embodlﬁtdntsd nhﬁmtucm of theh@lqmteﬁﬁmlt iohniy dnta seeond hwiatyl swh asgoalarboxyl

groups ;)gnﬁeéezﬂ%%%%ﬁqiégf lfllt c%q%:ec\al a%(?(ﬂrfqpne %}ptll(?rg at lt:lger 55@%%'&%1 ic;nnis to a
carbox§1 hesapet fgﬂ? tﬁlﬁgﬂeo Biffakthde atidled of hRarRab; %ﬁéﬂaﬁd%éf adPértate of the
herein de a beta emtter is any agent that ents
polypettisie aarskierogy oomoamarb@m@ GrOUBR QP B@@néﬁmb@tVa Ip fiirthee pgbodiments,
the Vallgll:l]tc lﬁ%gﬁ Rﬁ dl SgED digg}? tﬁ;hgxx%e 19 né?ﬁ%?glu%ma% c@&bo@{#ﬂ mo1ettles of the

polyper@lde0 e ogtasrmemtdirh @t StheOrerdf motatliiciar ¥ Slh’elditled ite thiee or more
art would be famljar with the use of beta emtters jn
aspartaterjaoipHesaeitae poldpenwiﬁe riesn sedimeys repyseglyde mulipe yalent metal

conmposi tions of
ions ch&lﬁf%ﬁ% gdéfg%l&t:d%%e gm&qh fpo% (t?eal ion is a
Iheertyie lphlrtmulaalembbdnmm of the pgrbsent irsentddn, dhdetlant metal ion is a

eapog o 0 ST ST oo SRSl it o o

therape@ﬁes Bl GhucB&d 8AL 14 Bétalohdhdrl UM h&BIRRREhE, ANSetd Bkttt iy agent
these therapeutic netal ions may be appl ied in nethods

that emgfs betatengrayftang rangsatFreamplest ofthefreerpitiors elude Reel 83, Re-186, Ho-

66, v3UPEEDT,, 345D e TATTOD S SARGH 5 13 camme

emitterd. NOhe bhv@inaey §iB i€ cnm@swbmamﬁ farhilla &i{dr@s asd of HW@éﬁﬂtt&fb in the
are discussed in greater detail below C. Therapeutic

treatmeghpidtipseproliferaliv e disgasenBishiafepmress. of the conpositions of
r

%rgﬁlﬁggtéﬁﬁgéc}ﬂr%}{ﬁwtﬁg cqrﬁ}o&‘f‘ﬁd&{gl Tt ereeﬂt ?}n@ﬂﬁglg th@ v&l:éﬁt metal
ion is ®fthaapentieculent m&'aalcmntmamlspmtta baﬂaa&mmnbodlanmma anhﬁer For

se%gtgrml ety is.a ther i C _NDi eé% "t hera eutllc
examplgythe; rerapeutigatiefal Aot 833 3 lp tigfle COPYL HPPEh élfsgglé’uls? gnium or
thalliur@9 Q{Hmopd%&tlotng ‘?ﬁ@ﬁ’(ﬁﬁ%'tﬁes@gﬁ&ﬁpedn% 661 R B8 B Bphited 1n methods

i ncl ude any conpouRd or substance or drug that can
directecadiorithé Steatreehttaf Byreuhjpbirativer disease.astchdasnitheh traatowing 06 rcancer.

Methoc%: b, H%rlfgn%%?gt h&@@u%ﬁqrﬁcgh%gp}tl gt H nglat?or(lj '§ %?a%?/ Yat involve the

compositions of the present invention are discussed in greater detail below.
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di sease or disorder, or treating or preventing an
alteration or disruption of a normal physiologic
wonRoma93794 For exanpl e, the therapeutic noiety Ray/useooani2i32
anti-cancer noiety, such as a chenot herapeutic agent.
C. ThepscudicMsidhesli ments of the present invention, the
therapeutic noiety is a therapeutic amno acid
beeprtam embpditents of (iBeepraposétinmtiof dhd gresamh Juu@au@d atsgcoremoiety

t her n se Such, cheni c
is bound 10, g Lysn%gtaaog f g\s%%%wgr o? gedapgreiﬂ EOCE% add %T?Jfr? fglecule. In
certain lpﬁrt{thh\@ rerr[b@ﬂirﬁex@sf thék&conf QﬁdnfeﬂyCl@td @RrapEXtadoRsty.OfA “therapeutic
anti-cancer noieties include any chenot herapeutic

moiety 3 ifedriingf fiein & rofde apy thranente peaki 14 “therapRetiepgent” is defined
herein BAROBLE §r||3p n?}gdéﬂfi & %&zﬂl@é t@? ﬁfﬁ%’é@%@ﬁ %% %F’E‘%g%tg%ﬂﬁ? g%hbject, or

are not 0, clspla
contactexi ottaraelion &ssueeion It}mmirjjmiom‘ &;eatm@d diptrss phéaisoder, or preventing a
npg ot heci n, ifosfam de, phal chl or anbuci |

disease i GHOIIPF 4F { FEBCSE PE:%‘(@’E“F%WCF ra%% R5rdifugtion "of a normal
physmlggégﬁ-é&‘sé:' Ror g’ia?fﬂﬂé/ Ghdhefd éﬂﬁ:’ﬂi&ﬂe&m HORY Ghtflcancer moiety, such

osi de (VP 16), tanoxiten, ral oxifene, estrogen
asa chmbptapwtm agdnn gn ag@mn gmb’pélmﬂn,ts (q"éh@ ptea@nt amyention, the therapeutic
. .. navel bi ne ar nes rotein,t nhi bj.t or s.
moety 3 §bgieRtiie, ARG 3 STBlGReRL It e e PE ChAT<g ik G Bgrisd to the
therape@fi€l aBiohRid Sabfe. Fuck BienNa Al REjRhted Ghd Vidtdifroteaisl @8 Hiscussed
of the fore%gl ng. In certain particular enbodinents,

further imetherdrts oA Hde ppagiicetign.i s net hotrexate Addi ti onal

S4Bl SO SRR OSSN HDSRR FERa Rl o e

of ordlﬂ'a%ﬁlsEHZmDBhJ@B CEx4afDeChr §1ioR GAMNCHRr pefdidOdLnRARN lulegbut are not

bl e oIIo list drugs used faor treatnment, o
limited é%r%*@f C{%%s% A ARAEb A HY: sehlprefhgmyne. sy¢lophesphamide,
campto@leLBC ﬁosfaﬂiﬁe Dréﬂgghﬂin CHAb&SbubR! bRg1RAS eﬂtr@ﬂg&b €dactinomycin,

opi ni ons of Létter consultants. rags are
daunoryhiginedbxfopubitindbleamiycinsplfarmynin, akitaniyein, Mp@sndet(VBééh tamoxifen,
.Food an Drug Adm ni strat.j.on
raloxifARY PRER PP G LTI FHT ETbopEattBp G PEr UR R meggprotein
tansfer:3 iAB6s s OardsPR1iNIE S SMuot YAt kBxistid) S5bldstifitand z‘Hiéihotrexate or
meant to be exenplary and not exhausti ve. DRUGS OF

any an@@ﬂlrskr@am@varmu gEthe floreaeing e Iisegrinimparsicwlar pmbediments, the anti-

[ ‘o Mtotane Doxorubicin, streptozocin,
Cancel%ge %t%%ﬁcﬂé oaBeS| de Bl adder* Local: Instillation of

B@ditionslt e;kdnqﬂe@ of ahticiht@mapehiy, inQyidt ehdse: drived bbheixatfer cancer
+ vin glastlne +_doxorubi cin or thiotape doxorubicin +
chemothergpy Hstechy MPAEY: Peci t axel , substitution of

TABLE 2
DRUGS OF CHOICE FOR CANCER CHEMOTHERAPY
The tables that follow list drugs used for treatment of cancer in the USA and Canada
and their major adverse effects. The Drugs of Choice listing based on the opinions of Medical
Letter consultants. Some drugs are listed for indications for which they have not been
approved by the US Food and Drug Administration. Anticancer drugs and their adverse
effects follow. For purposes of the present invention, these lists are meant to be exemplary

and not exhaustive.
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Caplatin + Methotrexate + vinblastine carboplatin for

claplatin in (CW) conbinations Brain Anaplastic
wabtlspoyenas- Procarbazi ne + | anuati ne + vi NCPCEUSRMG6/012132

Carnustine, Caplatin Anaplastic oligodendro-

Procar bazi ne + | anustipRusyoOrcEeidme Car nusti ne,

Claplatin Glom* G |abiastonme* Carmistine or

| afgret i ne Procarbazindmsydfshgicat  n Medull tives
Adwenosoffdicri stine + {ENistine mechioret hanij §°".§t’°’6p05| Ypgptozocin,
1splatin . . . eioposide
., et hotrexate MECh! or et hami ne + vincristihe +

Bladder i Lesal-lashiak : i Tastilia of  mitomycin
procar bazi ne +Lgsfichaaseqed P). Vi ncri'gtiafe 4 of yein,
G earar " ce oAt b oy Sl
Met hot r exat e (%hﬂ in 09 S@ettlofidx 1@ Ve R@UISstiN GhrBdplay Sti€ Miaplatin  in
| ynphorma I ntratdveoal ) cytarabine (I ntreavienrdus and/ or
Brain | Ntrathecal) Cycl ophospham de + Doxorubicin +
Anapl¥tid¥etfobybdma€ +  Pro@MbRinS ©RBuafdehaYistBE east oAajutiMaOkplatin
Anapl@odligidndrspham Gecabazvet hotstine X aita@istive f | UOrunugies. Clafl-@VF) ;

il "ophosphani e +iDo>Soruutib‘i? cin fluoroyracil (AC or
MedulidBadama 1 2M0Xi f €1 iﬁéﬁﬁtﬂiﬁei%é&lo%mmffep%@ﬁs@s + fiet’ho
Pacl | taxel ; thi.Qtepssd trexate + fluorouracil (CWF) or
Doxor ubi ci n + Viediobhasiei ne; Gjpedsophospham de +
duxor ubi ci n  nipwiEe hprednigneMOBR)t | ne; fl uorouracil (AC
or CAF) for relBFEBFT HPHGHRTPI PR hot rexat e +
Primafye g ehiral @ raimelt 0 Metha@rerye rfigghrdese lgratemy/and/p t oxant r one;
ssfetibrBitraci | b “#’%fﬁ@k‘icft@%‘?mf grreyerEeBt’dr - posi ti ve and/ or
conti nuous i nf “gcllggefﬁ ndaonRe Jhoppmng:sensitive marrow
transpl ant 3 Ceinyigt%épfpr@ﬁ@m(amm Chl or anbuci |,
vi ncri stine, sf z;,m de_ w t Teans fl,.uorouracil,

f h
Breast  moxor ubi ci n, B(ﬁﬁ&&&n R damyi th means +
net hot r exat e, aldopi@tpadfiidae + Doxorubicin =+
fluorouracil (AC or CAF); Tamoxifen
Metastatic:  Cyclophosphamide + metho- Paclitaxel; thiotepa +
trexate -+  fluorouracil (CMF) or Doxorubicin +  vin-blastine;
Cyclophosphamide +  duxorubicin # mitomycin  + vinblastine;
fluorouracil (AC or CAF) for receptor- mitomycin + methotrexate +
negative and/or hormone-refractory; mitoxantrone; fluorouracil by
Tamoxifen for receptor-positive and/or continuous  infusion; Bone
hormone-sensitive’ marrow transplant®
Cervix** Claplatin Chlorambucil, vincristine,
Ifosfamide with means fluorouracil, Doxorubicin,
Bleomycin + ifosfamide with means + methotrexate, altretamine
claplatin
Chorlocarcinoma Methotrexate & leucovorin Methotrexate + dactinomycin +
Dactinomycin cyclophosphamide (MAC)
Etoposide + methotrexate -+
dactinomycin +

cyclophosphamide + vincristine

*

Chemotherapy has only moderate activity.

Chemotherapy has only minor activity.

Tamoxifen with or without chemotherapy is generally recommended for
postmenopausal estrogen-receptor-positive, mode-positive patients and chemotherapy with or
without tamoxlfen for premenopausal mode-positive patients. Adjuvant treatment with
chemotherapy and/or tamoxifen is recommended for mode-negative patients with larger
tumors or other adverse prognostic indicators.

2 Megastrol and other hormonal agents may be effective in some patients with
tamoxifen fails.

3 After high-dose chemotherapy (Medical Letter, 34:79, 1982).

1
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cl aplatin Choriocarci noma Methotrexate |[|eucovorin

Met hotrexate + dacti nonycin + Dactinonycin
woyelsaphspham de (MAC) Etoposi de + mnet hot r exaPeTAIS2006/012132

dacti nonycin + cycl ophosphani de + vincristine

Chem®i her apy has onl yphmaecile activity. CRemDihli3Py

Colorectalias only m nor4daednt aslot*yEluoburddirOxvkrdi-gele; WHedatior Wi t h@idszases:
chenot her apy i frogessst lhchyprit ecommended  fyphepatic-arterial floxuridine
post menopaus al Y&EFoleRERE BFPEF? posi t Migmyein

Embryonafmbdbéomp@sictniay e  Piadriktion t+s deatinanysih exrprclveing p pend+IRxaibicin
Wi t hout t anmoxi fhepdes or enme usal node-positive

Dr eNENO
patients. Adj uyAfEs et HEHt "aﬁtrﬁear@hémt her apy and/ or

nts. - Adj Uy her apy
tanoxifen is recomrended for node-negative patients

Endomen%**i h | ar ger t ?sggl Brran%tiiﬁiesggx g {cl% ﬁqo Qr ‘2@@%@’ c tamoxifen,

. . Xorubicin  +
i ndi cators. 2 @,,sfrol or nonal agents may

" be effective i@ ZS?OITP patients with tampxifen fails., 3
Esophagealt t o hi gh- dos€™CRENBPREFApY ( Medi cal Q%ﬁg;%?’“’ 34 myigouaxate,

in’

., 1982) . Cancer Drugs of Choice Sone alternatives
Ewing’s sggimbr ect al * - AdPYIVRFEREEr off" '1.f°§fF1“?%f’($A{\”X?§r &GOV [+ ctgposide

. . eans oxorubicin -, vincristine .
| evam i sol e; DRdyG, NELast ases: aorouracil +

Gastrd . | eucovorin | ntrahepati c-arterial floxur] dli ne .
siC™ Mot ast ati ¢ f | USFITET R | eucovorin KR 8Ryci n,, Doxorubicin,

. . . ectoposide] methotrexate +
Enbryonal rhabdonyosarcoma 5 Vincristi ﬁl%@go%rin,mitomycin

decti nomygcisn .ophas- Sanme + Doxorubjcin pham.de
Head andvf nsgurarinlgz?%/eﬁ*lé + ﬁiﬁ%égg gﬁora%acb?vi th means + %%oglﬁc nsgﬁ%platm, paclitaxel

X

- 11**Endorretri al ** Megastrol or another progestin y
sleteell™} | uor our aci I, %“%%W&fo%&or ubi cin + cPg F‘%‘é\tf,idrr}r fluorouracil;

. . id
cycl ophos al tretam ne pham de Esophagea}fg‘mZ Cz‘a“|dImé\te(lmne +

Kaposi's sprearot QUi glerd  CHRSTHBI LT Heernptrirat e VinHstismyci fPoxonbicin
H 1 1) - 1 : N
Ewing's sar conga iy epnos phant & Fo¥ PFE8Fam de with
Leukemia CAV + et oposi de neans) '+ Doxorubicin + vincristine
Acute (IGAWcytic dabdriian OMGicionm  Vineristine + prednisone + Jnduction: same * high-dose
(ALL)’ asparaginase & daunorubicin methotrexate =  cyterabine;
CNS prophylaxis: Intrathecal methotrexate &=  pegaspargase instead of
systemic  high-dose methotrexate with asparaginese
leutovorin & Intrathecal cytarabine =% Teniposide or etoposide

Intrathecal hydrocortisone High-dose cytarabine
Maintenance: Methotrexate + mercapto-

purine Maintenance: same -+ periodic
Bone matrow transplant.’® vineristine + prednisone

Acute myeloid leukemia (AMLY  Induction: Cytsrabine + ecither daunorubicin Cytarabine + mitoxentrone
or idarubicin High-dose cyterabine
Post Induction:  High-dose cytarabine =+

4 For rectal cancer, postoperative adjuvant treatment with fluoroutacil plus radiation,

preceded and followed by treatment with fluorouracil alone.
Drugs have major activity only when combined with surgical resection, radiotherapy
or both.
6 The vitamin A analog lactratinoln (Acgutana) can control pre-neoplastic lesions
(leukoplakla) and decreases the rate of second primary tumors (Banner ef al, 1994).
' Available in the USA only for investigational use.
High-risk patients (e.g., high counts, cytogenetic abnormalities, adults) may require
additional drugs for induction, maintenance and “Intensificiation” (use of additional drugs
after achievement of remission). Additional drugs include cyclophosphamida, mitoxantrone
and thloguanine. The results of one large controlled trial in the United Kingdom suggest that
Intensificiation may improve survival in all children with ALL (Chasselle et al, 1995).
Patients with a poor prognosis initially or those who relapse after remission.
Some patients with acute promyelocytic leukemia have had complete responses to
tratinoin. Such treatment can cause a toxic syndrome characterized primarily by fever and
respiratory distress (Watrell, Jr ef al, 1993).
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Gastric** Fluorouracil |leucavorin Caplatin
Doxor ubi ci n, etoposide, nethotrexate + | eucovorin,
wonwnmytiom Head and neck squanbus cel | * O apl aPCm/U$2006/012132
fluorouracil Bl omycin, carboplatin, paclitaxel
Vethaf rexate Tslet cehphbfof8loicept 0zoCi N+ D dithaGieh
Streptozocin +oﬂﬁekdmﬁmuraaﬂ¢pbsxdech| or ozot oci n”;
octreotide KapBesimayrossmepbspta* (A ds-rel at ed) Et oposi de
Chronic %pﬂlo@;ttlerléﬁélﬂﬂ atlidrabed ivﬂedﬁb(l)nast| ne Vi ncrﬂlﬁlﬁﬂldae,cyc]ophosphamlde
(@adxor ubi ci n, Diwertrbi ci n + bl eonyci n + pettasigiing St | nevieristine,
bl eonmyci n vinbl astine (ABV) Leukemi a AQEYPnphocyti c
Chronic | eyli@dn aledkerglaicti on: Vincristine + predni sone +
@vidlicti on: sane high- dose, (ALL) 7 aspar agi nase
Chronig #88%for ubi ci n nﬁ“t“g‘a‘t”r"@(aéfp knt’ oyt er abi ne:
prophyl axi s: Ig eé;},’;ﬁg cal nethotrexate pegaspargase
i nst ead of systemc hi gh-dose nethotre é
AcclgiPar agi nese” | EUE BYGY P aI“ntrat hecal 3? P’%.’HFS bélsulfen
Blast cTigsli posi de or Bopdsi derifing + atheeal+ hyclmmbft i sone
Hi gh- dose cyt af i K/El’i‘t‘iﬁff’ ?}la‘??ﬁ‘é“exwe?hcﬁﬂs"éi‘& ' @ragiidine
tena 1t methotrexate nstmeg ghcamycm
mer capt opuri nemm%t% SHIE + périodic
marr ow transpl ant S VI ncrl stine + prednj sone Acut

Hy B ST | euke rﬁ) eé“’s(taﬁ\‘l\ﬁ;)dadl“h‘&eu ction: Cyts rﬁﬁeﬁ gfg |°]E1?f§‘i‘b“°“

Liver™ Hj gh- dose cyt eP‘a‘B‘Pth‘é‘ Post | nduct i on: pa(ﬂg"@*e“al floxuridine
cytarabi ne Fot"¥%¥€tal cancer, post oper TPV adj uvant
Lung, small c@didtarpglit Wi t hCldlatiot @Q}PPS&]G{PIE) I us r adi atHogmnidep r‘eﬁj
and fol | oned bgydl"?hés% At Wi fl?i‘o’f‘tl’lifbr Su%ﬂp at‘ %031‘15 (ICE)

cristifig oral €

Drugs have maj B uateh Viiloaonl y when co amide  with
sur gi cal resectyjcophpsphaadlit 0t pssAPY dmpzatkaotnhans T h@)lakld varm n
A anal og | actr&EP)nol n Acgut ana) can cdadipgl
pr e- neopl ast i CD‘I"%‘% (I@E}%’é‘fil’h&‘k‘fka) *and decreases the
rate of secondBFi% y tunors (Banner et al, 1994).

Lung  Avai | abl e in tﬁ@laUSﬁet@Pﬁl for investi gé%lqpbtf?al+u§@1°uf7°11 +

YT sk pat i B TH e AP thune s, Gt enghi g

abnormal ities, nmay require
Lymphomas
Hodgkin’s" Doxorubicin + bleomycin + vinblastine + Mechlorethamine + vincristine +
dacarbazine (ABVD) procarbazine +  prednisone
ABVD alternated with MOPP (MOPP)

Mechlorethamine + vincristine + Chlorambusil + vinblastine +
procarbazine (+ prednisone) + doxorubicin + procarbazine + prednisone *
bleomycin + vinblastine (MOP[P]-ABV) carmustine
Etoposide + vinblastine +
doxorubicin

10 Allogeheic HLA-identical sibling bone marrow transplantation can cure 40% to 70%

of patients with CML in chronic phase, 18% to 28% of patients with accelerated phase CML,
and < 15% patients in blast crisis. Disease-free survival after bone marrow transplantations
adversely influenced by age > 50 years, duration of disease > 3 years from diagnosis, and use
of one-antigen-mismatched or matched-unrelated donor marrow. Interferon also may be
curative in patients with chronic phase CML who achieve a complete cytogenetic response
(about 10%); it is the treatment of choice for patents > 80 years old with newly diagnosed
chronic phase CML and for all patients who are not candidates for an allgensic bone marrow
transplant. Chemotherapy alone is palliative.

If a second chronic phase is achieved with any of these combinations, allogeneic bone
marrow transplant should be considered. Bone marrow transplant in second chronic phase
may be curative for 30% to 35% of patients with CML.

12 Limited-stage Hodgkin’s disease (stages 1 and 2) is curable by radiotherapy.
Disseminated disease (stages 3b and 4) require chemotherapy. Some intermediate stages and
selected clinical situations may benefit from both.
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addi tional drugs for induction, maintenance and
"Intensificiation" (use of additional drugs after

wachiceoervent of rem ssion). Additional drugs i RCIage006/012132
cycl ophospham da, mitoxantrone and thl oguani ne. The

reSMiL S _0f_one large orpoalled trial in {Renddikkdsed

Ki ngdom suggest that Intensificiati on Benmanpmesgant
ytvival in all children with ALL (Chasselle et al,

i‘i%)lomaS Pat i eqsphWbitahlid@ POOTvindis@@NOSi Stodfamiide ivi theyns OF

t hose who rel apseuafid er rem ssion. 9 Soweepjyerthingdet S +

with acute pr owlezrheselvw1d%:+ Flétﬂéﬁr?ytaabl‘?a'ﬁepggﬁ 'g kb‘é‘ic’éﬁ““e +

responses to t??zgfgﬁﬁl h?trl;a[fécgff“ ttmlr]gl%t ment & a

Non-Hodg]
Burkit

Difucel toélldc gyndroma arac erize rrltﬂlnarllyD f§ver and

ifuse largesellympp thBry di ?& (—FOXO cmet q|Pexa 1mes
Drugs of Choi c‘@“°§8"e+g ‘Séneﬁé Fves ot herz‘]‘tb e ﬁ i mﬁone Bhens,
et oposi de Bone marrow transpl ant Chr On&/hiclyxfﬁ))h}ﬁlﬁc}éﬁﬂetﬁotrexate
| eukem a Chl oranbucil predni sone C adpbmde cytarabine,
cycl ophosphami de, (CLL) Fl udarabm pent Olseae procarbazine,

vincristine, Doxorubicin Chronic nyel oi fﬁmgymt‘ammm
(CWM) 10 Chi ont _phase Bone marrow t ranspl ant 3 Busu

Follicular jypiphaig er on al f QOIRRPEFPIIRYTS Eorambesd| er at e&argeBsgn €| jégﬁ‘i/v and
transpl ant Hydroxyures, busul fen Bl ast jGLiS, | 'alff’fos cladibic,
Lynmphoi d Vincristine + predni sone + L- ﬂ-Jl-Jaﬁt:lh noi N
separ agness + intrathecal nethotrexat e BoneAms@opmgant’
azacitidi ne mai ntenance with methotrex ‘é"l’h"s gmide N
Vincristine plicamycm marcaptopunne) e (JP‘)"“"“S““ ¥
Leukem a Pentostatm or cladnbine Interfer on ‘a

Melanomagh| or ambuci I, Kf° PHbm Li ver ** Doxor u a‘Eﬁf{rﬁ‘i‘“}f 1°‘TS“2§1 Clg’lamﬁr
I ntrahepatic-artep al floxupdme Fl uor oulLaGkles moxiten

claplatin Lung, small cell (cat cell) Giapatin +

ssetopasi de (PE) L« ) Q means + )
Myecosis fn&ouf) ophospham o lggt eng&éﬂ, \Z:%: %tn + car boglotretmom topical cglrlxg:::i)r]\;cl
et oposi de (| CEhteNdrdnelfai Sti ne (CAV) Dai | ylaobat, pBtopesl @ara

PE al t er nat ed Becttr b@avrdstheposi de i f osf aprpafe! wihptpehemitherapy),

Methotrexate chemotherapy as in  non-
Hodgkin’s lymphoma

Mysloma* Melphelan (or cyclophosphamide) + Interferon alfa
prednisons Bone marrow transplant *
Melphalan * carmustine + High-dose dexamethasons
cyclophosphamide -+ prednisons +
vincristine
Dexamethasone +  doxorubicin  +
vincristine (VAD)
Vincristine + carmustine + doxorubicin
+ prednisons (VBAP)

Neuroblestoma* Doxorubicin  + cyclophosphamide + Carboplatin, etoposide
claplatin + teniposide or etoposide Bone marrow transplant’

doxorubicin + cyclophosphamide
Claplatin + cyclophosphamide

Osteogenic sarcoma’ Doxorubicin + claplatin + etopside = Ifosfamide with means ,
ifosfamide etoposide, carboplatin, high-
dose  methotrexate  with
leucovorin
Cyclophosphamide +
etoposide
Cancer Drugs of Choice Some alternatives
Ovary Claplatin (or carboplatin) + paclitaxel Ifosfamide with means |,
Claplatin (or carboplatin) + paclitaxel ,  tamoxifen,
cyclophosphamide (CP) + doxorubicin melphalan, altretamine
(CAP)

25



Cycl ophospham de + etoposide + claplatin neans +

claplatin (VIP (CEP) Paclitaxel Duxorubicm +
woyclsophspham de + et oposi de (ACE) Lung C apl aCTms2006/012132

etoposide Claplatin + fluoiouracil + (non-small cell)

cancer ~* Claplatin +DM%§U?'C§§&& ne mtonycin lgMeaMaRIes
Caplatin Fvincnsine Carbopl atm ¥ pacl1taxel

Pancreatis fMPhomas  Hod gkiadrsutab2 » RRXOsHEDI Cci N + bl enfykdbiet+

Prostate Vi Nbl asti ne + Mapbli®ratsbar® «flamier i StHsti@ustine + vinblastine,
dacar bazi ne (ABVD) procarbazi ne + predningogetethBid +
alternated with MOPP (MOPP) Mechl or et hawigrecostleone, estramustine
vincristine + Chloranbusil + vinblastine + stoposide,
procarbazi ne ( predni sone) + doxor ubi cidftylstiibestrol, nilutamide

rocar bazi ne +, pi edpsone bl eonycin + vi.nbl asti ne. ..
Renal **?I\/[P[ P] - ABV) c%%fr%é“‘g? ne Et oposir%e + Vi \r%]ilrkgasﬂt%}ehﬁé)x'%dme

doxorubicin 10 Ugﬁgna ¢ HLA-identical sibling bone

Retinob¥BREOW t ranspl paloahbicAn +C apbidpHdsPhathiifo 1.0 Ad¥piatn, pat | pbside,
with CML in chuging + RRaSRe + 1B0astid 28% afosipaidt @it Beard t h
Sarcoma€ 6F0s@k atgdk phpsen®tMy, and decdbnpat ire Migrmiysln bl asbrubicin +
crisis. Di seaseyclpieephsite i+ alosfahitie rwitho re&plaer r ow
transpl ant at i omeanadver sely i nfl uenced b¥incggjima, stoggyide
~ years, duration of disease > 3 years from di agnosis,.
Testicullhng use of oneCHRfingen-SiPPSiat éhéﬁ"n&%’m ! gﬁu(ﬁ% gPogridy N
donor marrow. (%Pérferon also may be g&z&aﬁ‘i‘n ] b means
patients with chronic phase CM. who actgoé Sarfh .5t e
cytogenetic response (about 10%; it is the treatnent
wilms’ t@forThoi ce for paigitsm> 80 Y@RFi&in®! d s WirthrahRW With means
di agnosed chr opdx6rupibias @ydMhosptaglidk or  al | etqpésidepsaibsplatii 0

are not candi dates for an allgensic bone marrow

+ Availabld i 1RIUSOdnB Bt invesEla@m0tcher apy al one is palliative. 11 If a
second chroni c phase is achieved with any of these
conbi nati ons, allogeneic bone marrow transpl ant shoul d
be consi dered. Bone marrow transplant in second
chroni ¢ phase may be curative for 30%to 35% of
patients with CM.. 12 Limted-stage Hodgkin's di sease
(stages 1 and 2) is curable by radi ot herapy.
Di ssem nated di sease (stages 3b and 4) require
chenot herapy. Sone internedi ate stages and sel ected
clinical situations may benefit from both. Cancer Drugs
of Choice Sonme alternatives
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Bone marrow transpl ant3 Non- Hodgkin's Burkitt's
| ynphoma Cycl ophosphami de + vincristine + |fosfamn de
wonzods/weans et hot rexat e Cycl ophospham de + PCT/US2006/012132
Cycl ophospham de + hi gh-dose cyt arabi ne doxorubicin +
vincrl et i NnANTIEARC IR DREGY AKND BORMONES pr edni sone
(CHOP) Intrathecal nethotrexate or cytarabine Drfuse
pmg | arge-cell | yrmg&%m% ophospham de +]j@g§éartmtﬂn +
AldesloukiZe X AL A&RNE SOET FJIES rekhtde: | BbhédGi eE@HMcBMEE  disorders;
P{oCHEP) -substbs t iekpietbryf Ordxspersf&‘dnragmneananhemymfhﬂ‘tdimﬂ,at [ Omephrotlc
Ongslyprens, whi chromeegyt qPWelP’uld'ésemtht@%atSEldm@%o PPE,I  Boute
Cyt arabi ne, bl aqnﬁﬁ?ox {fap]lb?o&gg]haf?’;ﬁ@me zjo f%I bowel € ratrliihlal
m t oxant r one E{Q%@) bf OWel kRS P! 2 Ao cular v
| ynphoma Cycl og ﬂmlala:ﬂibtebecdafecm:hl oranbu3| I Sarre
V|ncr|st|ne and predni sone, etoposide Interferon
Altretam ?‘Hi“}’[pl ¥ P @b n Bone mar r gt PEAY gregrioy OIS
am‘ﬁ 0Sphami de + doxorubicin + vincri ﬁdpgh@ + P ]
predm sone (CHOP) Mel anoma** | nterf er omalifaBons; stexis; tremors,
Carnusti ne, | osztl ne, cisplatin Dacar batzammash
Dacar bazi ne + clapletin + carnustine + ta
Amln"gmhwa G wieses PSS BUVA (pdbp % d;;m(;ffe% oone
ulatraw olet A) Isotretinoin, topical cajdsohRscullinization
Mechl or et ham ne (topical) pent osi stin, fludarabin,
TAmsacrifegp-AMB &rpondig] f Beuesh aok ivbiitng, diptet cphewesﬁose ( exirqwg  depression;
AﬁSé ?D()a %’H(C'Bﬁ’ﬁm rl;hga fisgp H@Fl%{bvapég?xi&or eal hepactic injury; convulsions;

stomatitle; ventricular
L e m t her apy) fibrillation; alopecia; congestive
heart failure; renal dysfunction
Asparaginase (Elspar-merck; Nausea and vomiting; fever; chills; headache; CNS depression or
Kidrolase in Canada) hypersensitivity, anaphylexia; abdominal hyperexcitability; acute
pain; hyperglycemia leading to coma hemorrhagic pancreatitis;

coagulation defects; thromboals;
renal damage; hepactic damage

Cervix ** Claplatin Ifosfamide with means Chlorambucil, vincristine,
Bleomycin patin fluoroutacil, doxorubicin,
Ifosfamide with means methotrexete, altretamine

Chorlocarcinoma Methotrexete + leucovorin Dactinomyclin Methotrexete + dectinomycin +

cyclophosphamide (MAC)
Etoposide + methotrexate +

dactinomycin
cyclophosphamide + vincrlatine
Colorectal * Adjuvant colon®: Fluoroutacil + lavamleole; Hepatic metastases:
fluoroutacil + leucovarin  Metastatic: Intrahepactic-arterial floxuridine
Fluoroutacil + leucvarin Mitomyclin
Embryonal rhebdomyosarcoma® Vincriatine + dectinomycin + Same + doxorubicin
cyclophosphamide
Vincristine + Ifosfamide with means +
etoposide
Endometrial #* Megastrol or another progeetin Fluoroutacil, tamoxifen,
Doxorubicin + claplatin + cyclophosphamide  altretamine
Cancer Drugs of Choice Some alternatives
Esophageal * Claplatin + Fluoroutacil Doxorubicin, methotrexete,
Ewing’s sarcoma’ Cyclophosphamide (or ifosfamide with mitomycin

means ) + doxorubicin + vincrietine (CAV) CAV + etoposide
+ dectinomycin

Gastric ** Fluoroutacil + leucovoin Claplatin, doxorubicin,
etoposide, methoirexete
+leucovorin, mitomycin

Head and neck squamous cell " Claplatin + fluoroutacit Blaonycin, carboplatin,

Islet call * Methotrexete paciltaxel

Streptozocin + doxorubicin Streptozocln  +  fluoroutacil;
chlorozotocin; actreatide

Kaposal’s sercoma* Etoposide or Interferon alfa or vinbleomycin  Vincristine, doxorubicin,

(AIDS-related) stine bleomycln

Doxorubicin + bleomycin + vincristine or
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Met hotrexat e chenot herapy as in non- Hodgkin's
| ymphoma Mysl oma* Mel phel an (or cycl ophospham de) +
wono@remeon al fa predni sone Bone marrow transpkPantus3006/012132
Mel phal an carnusti ne H gh-dose dexanet hasons
cycl ophosphanmi dgictmphedpissone vincri stine
Leukemiaexanmet hasone @0 rvidotistien ++ pyetinisertel St i/migstioA/Aldpe = high-dose
Acute MPH@@%’WCSHC‘I#@“W eeeraaiDese 4 %@Ombi@oxor ubi ci n mefhmeé?&nl S O rfterabine;
NBAP) Neur obl E%% m5ph PG F:él thetee’if-3te BHigsphalti'ae +°f

- high
Car bo pl ati n, fﬁ%ﬁd la% ﬁﬁre@ng (Jytgrabme gn I Td) i é%r é?crpomde
et oposi de Bo n eln{;rﬁ{egagl%rsogla@&pl ant 3 doxo rmgmdede Bytatabine
cycl ophosphani Sentéhap ahdrexett noyepopiespham de

Ost eogeni c sar B@m@ommmﬁl cin + cl aplManepnceesagpsi geiodic

tlne + prednisone

Acute myelou? 16 kenlna (g.@ln’ p Qﬂﬁ?ﬁm %tara 1{\eh fxt:g]eerxa berub\?\eﬁgt I’}E{, ;ar_aﬂme @; Ymﬁﬁ;cﬁélqtrone
Q/C| OIOhOSIOham ﬁc@tldauﬁt)@ﬁgsm&cy@anﬁerothg ugs of Choice
Sonme alternati mS@/aamypo@eapl atin (or carboplatin) +
acl i taxel | f oBframirde rpprlaht’ neans , Claplatin (or '
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Megestrol arfd other hormonal agents may be effective in some pateients when tamoxifen fails.

After high-dose chemotherapy (Medical Letter, 34:78, 1992).

For rectal cancer, postoperative adjuvant treatment with fluoroutacil plus radiation, preceded and followed by treatment with

fluoroutacil alone.

Drugs have major activity only when combined with surgical resection, radiotherapy or both.

The vitamin A analog isotretinoin (Accutane) can control pre-neoplastic isions (leukoplaka) and decreases the rats of second primary

tumors (Senner ef al., 1994).

7.  High-risk patients {e.g., high counts, cytogenetic abnormalities, adults) may require additional drugs for Induction, maintenance and
“Intensification” (use of additional drugs after achievement of remission). Additional drugs include cyclophosphamide, mitoxantrone
and thioguamine. The results of one large controlled trial in the United Kingdom suggest that intensilibation may improve survival in
all children with ALL Chassella ez al., 1995).

8.  Patients with a poor prognosis initially or those who relapse after remission

9. Some patients with acute promyclocytic leukemia have had complete responses to tretinoin. Such treatment can cuase a toxic
syndrome characterized primarily by fever and respiratory distress (Warrell, Jr et al. 1993).

10. Allogenaic HLA Identical sibling bone marrow transplantation can cure 40% to 70% of patients with CML in chroni phase, 15% to
25% of patients with accelerated phase CML, and < 15% patients in blast crisis. Disease-free survival after bone martow
transplantation is adversely influenced by age > 50 years, duration of disease > 3 years from diagnosis, and use of one antigen
mismatched or matched-unrelated donor marrow. Inteferon alfa may be curative in patients with chronic phase CML who achieve a
complete cytogenetic resonse (about 10%); It is the treatment of choices for patients > 50 years old with newly diagnosed chronic phase
CML and for all patients who are not candidates for an allogenic bone marrow transplant. Chemotherapy alone is palliative,

-
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A

D. Diagnostic Moieties

In certain embodiments of the compositions of the present invention, a diagnostic
motety is bound to the polypeptide. As defined herein, a “diagnostic moiety” is a part of a
molecule that is a chemical or compound that can be administered to a subject or contacted
with a tissue for the purpose of facilitating diagnosis of a disease or disorder, or condition
associated with abnormal cell physiology. Any diagnostic agent known to those of ordinary
skill in the art is contemplated as a diagnostic moiety. In certain embodiments, the diagnostic
moiety is a diagnostic amino acid sequence that is chemically conjugated or fused to a
polypeptide that is capable of binding to a valent metal ion.

One example of a diagnostic moiety would be an imaging moiety. As defined herein,
an “imaging moiety” is a part of a molecule that is a agent or compound that can be

administered to a subject, contacted with a tissue, or applied to a cell for the purpose of
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E. Tissue-Targeting Moieties

In some embodiments of the compositions of the present invention, a second moiety is
bound to the polypeptide, wherein the second moiety is a tissue-targeting moiety. A “tissue-
targeting moiety” is defined herein to refer to a part of a molecule that can bind or attach to
tissue. The binding may be by any mechanism of binding known to those of ordinary skill in
the art. Examples include antimetabolites, apoptotic agents, bioreductive agents, signal
transductive therapeutic agents, receptor responsiveagents, or cell cycle specific agents. The
tissue may be any type of tissue, such as a cell. For example, the cell may be the cell of a
subject, such as a cancer cell. In certain embodiments, the tissue targeting moiety is a tissue
targeting amino acid sequence that is chemically conjugated or fused to a polypeptide that is
capable of binding to a valent metal ion.

In some embodiments the tissue-targeting moiety is a “targeting ligand.” A “targeting
ligand” is defined herein to be a molecule or part of a molecule that binds with specificity to
another molecule. One of ordinary skill in the art would be familiar with the numerous agents
that can be employed as targeting ligands in the context of the present invention.

Examples of targeting ligands include disease cell cycle targeting compounds, tumor

angiogenesis targeting ligands, tumor apoptosis targeting ligands, disease receptor targeting
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The tlss_%\é-g%l)@%ﬁ%%?i'eg €adl BE vbiRPlo %ﬂé ant Wl’ﬁblﬂlgpe #8r e)zample

Icin + vincpetine
the tissue-targeting moiety may be bound to the polypeptlde in an amlde linkage, or in an

ester linkage. One of ordinary skill in the art would be familiar with the chemistry of these
agents, and methods to incorporate these agents as moieties of the polypeptides of the claimed
invention. Methods of synthesis of the compounds of the present invention are discussed in
detail below.

Information pertaining to tissue targeting moieties and conjugation with compounds
are provided in U.S. Patent 6,692,724, U.S. Patent Application Serial No. 09/599,152, U.S.
Patent Application Serial No. 10/627,763, U.S. Patent Application Serial No. 10/672,142,
U.S. Patent Application Serial No. 10/703,405, U.S. Patent Application Serial No.
10/732,919, each of which is herein specifically incorporated by reference in their entirety for
this section of the specification and all other sections of the specification.

Representative examples of tissue-targeting moieties are discussed below.

1. Disease Cell Cycle Targeting Compounds
Disease cell cycle targeting refers to targeting of agents that are upregulated in
proliferating cells. “Disease cell cycle targeting compounds” are compounds that are used to

measure agents that are upregulated or downregulated in proliferating cells. For example, the
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2. Angiogenesis Targeting Ligands

“Angiogenesis targeting ligands” refers to agents that can bind to neovascularization,
such as neovascularization of tumor cells. Agents that are used for this purpose are known to
those of ordinary skill in the art for use in performing various tumor measurements, including
measurement of the size of a tumor vascular bed, and measurement of tumor volume. Some
of these agents bind to the vascular wall. One of ordinary skill in the art would be familiar
with the agents that are available for use for this purpose.

Throughout this application, “tumor angiogenesis targeting” refers to the use of an
agent to bind to tumor neovascularization and tumor cells. Agents that are used for this
purpose are known to those of ordinary skill in the art for use in performing various tumor
measurements, including measurement of the size of a tumor vascular bed, and measurement
of tumor volume. Some of these agents bind to the vascular wall. One of ordinary skill in the
art would be familiar with the agents that are available for use for this purpose. A tumor

angiogenesis targeting ligand is a ligand that is used for the purpose of tumor angiogenesis
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6. Antimicrobials
Any antimicrobial is contemplated for inclusion as a targeting ligand. Preferred
antimicrobials include ampicillin, amoxicillin, penicillin, cephalosporin, clidamyecin,

gentamycin, kanamycin, neomycin, natamycin, nafcillin, rifampin, tetracyclin, vancomyein,
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anot her nol ecule. One of ordinary skill in the art
woul d be famliar with the nunerous agents that can be
wenplsaye®4as targeting ligands in the context 8ETISE006/012132
present invention. Exanples of targeting |igands
bleomyblﬂ C laH&j Q0% §RBR SFof Yrdm Cﬁ/&itﬁ‘vet ﬁﬁﬁ Bbgige AAORAUNAR ahiPBEricin B,
I'ogenesi’s targeting |igands, tunor apoptosis
amantadme ggds’tang, ltatcg}amdmle,@@mmn,r myelpmr alt(hgaglétqlﬂglt fogafn@g One of

ordinary 5]f1ge1f1a[ ed lv&cg,ﬁag) ’fg]ﬁqt L. Ia\zfialrlf%h%ag n?sgfh&g gge con51dered to be

antimicABifi@St i ne, angi ostatin, EG- receptor |igands,
capeci tabi ne, COX-2 i nhi bi t or s, deoxycytidi ne,
full erene, herceptin, human serum al bum n, | actose,
eut ei,ni zi n ri doxal , quinazoline,
hal | Fﬁltaéﬂ ﬁqﬁ[gﬁé‘?@“’r"g% and trinmethyl lysine. In
RAgeiith ehat effiag 6ok s aftf alt;dﬂ QofeRpLIdd forvrcitision as tirgeting ligands.
tissue-targeting noiety is an anti body ant i body
Preferrqdsagesist thapmimicdslyeoss, of suages, taglada nfﬁﬁn Agiayalinﬁmflh géntamycin,
nt t nt e} a he
paromy&(ﬁ gé%ka%fn Q@or%?@r#gh og%tona‘ﬂh ?b%slfagﬁyyc%(d] ggi)ég?mgl?i A Hlallcr:r)?mlcm
11v1dom§'k1|nl ﬂlbekactﬂ;l e‘sepairhlcwm abttorhieif, amitdghycowided) ghrroscbogiatosamine.
anti bodi es, nethods of preparation of nonocl onal
anti bodi es, and net hods of use of nonocl onal
gnti bedhes (thig@g,c%ﬂnggrhgﬂd@ n enbodi ments of the
present 1 nv t| on e nonocl onal anti bod}/ I's an ]
hnsqnm@dyb@iumem:s od ﬂmgaﬁmt maremtmm therfargkang ligandsis ﬁéumor hypoxia

targetin AR U5 st ARR B AT i Fussay Liosd ERRE B0 gpsgence of

oxygenahid BOHY a63466; e ianghAl bé@éﬂt@gd af Eﬁidx[tgcdml ﬁitMn EDfumor could
nore than one such tissue-tar getin

limit thg gegpensetoaragisiippdpeilded%H Busk ep ﬂésg?ﬁ& ﬁ% (5t ﬂén19ﬁ&) Hypoxic
rad1orest1£]t§r§c% h%g%gg{ H‘%@é@%ﬁg@ g&{ﬁ?%ﬁuﬁ%l thinS UK toﬂfégiﬁtf%\%}gmﬁlor types in

i'es ‘may e polypepti
humansh(’ﬂlectm 1%1143(3&611&@/( e syl I488; Nmedsmarkmr el} 19%)e The occurrence of

targeting noieties attache e of
hypoxia, BT (UHRPBH R BIF THES (1S DEf: w%:%%t%ﬁa Bitilger Bl end from
animal *Bﬁn&o%%ﬂ&’i& 0 1} Do RIRIORSIt Aot K pRRh ﬂé&ﬁ?&rhssﬁ@ fneasurements with

exanple, the tissue-targeting noiety may be bound to
oxygent hlectpmiey papt itlide inveseenesyi ol thésa k@gbmqms has dimigsst greir clinical
| .i nkage. One of ordinary skill in the art would be
applicalioi | Var with the chemistry of these agents, and
Nﬁ&&ﬁ&’e&oleo ah &AL AF Q. hRSChRORNRE Earg?éilnngh@hde% @fhytpbﬁlc cell
(E tides of the claimed invention. 15'\/9529 g
sensngly ﬁtl eingMISQavitodidistrmtsdigisaipresie-gs e Fﬁ:} way be useful

for difi eﬁ’&uﬂ r;%é(' %Slﬁcgm& %ug ﬁ{e@db()h?eﬁ e\Pé{%twg %%F%h?g vpﬁf B)?)@%hﬁgd active

conjugation w
tumor W3OPED 6R gina mmfgeap}@eqlﬁFmFmblsmlgaammmeqmﬁsoj Dds bbd:nSJsed with

PET to /_ﬁyﬁma{;’ea%é g%}ac;ngp ﬁércleritl e}s 1(7)9/ 5 o 15%@5?@% W1t% its ab111ty to

S USRSl (IR0 s B i e

responsApp Iraﬁanom(i(cﬂ‘seetl ail 1N62; Yelk7821/91992;ddettinod? akhil@B9;i Rasey ef al.,

erein e i ncor te reference in . their .
19555 Q5aeh B SPESDDOS Sl L5 REGA SHBY AFLLEREE LIRS Fimon
collimaBbR&lowRQ6et 'tlférb%stoéf s IEPRGbiopERfn cdlinical setting is prohibitive.
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Representati ve exanples of tissue-targeting noieties

are di scussed below. 1. Disease Cell Cycle Targeting
waanpounds Di sease cell cycle targeting referspPCom/uUS2006/012132

targeting of agents that are upregulated in

F. Me%g',é J%‘yhﬂge gells. "Disease cell cycle targeting

onpounds™ are conpounds that are used to neasure
la.g ent Sodeatof Reagants ﬁguha(hnhlmsltdmsmf elngmsad Invention

roI|fe ati ng gell For ex, t hecel
Biticals ToEpieEratioh pb (romrBORy At hh PLoogi g op 4An bg obtained
from an! %@QrchAn@ﬁﬁ%ﬁgchﬁf sbifiées Qx@ﬁ@@%% $hdsB of Sdissery SHEMN &% art. For
unmor cell DNA content. Many of these agents are

exampleubé magerde canbé olfaimsd fieor cmmmzé sownees, rfrogim nbemlcal synthesis, or

from nagtlflrc %ﬁ%&ﬁgﬁ ﬁ%ﬁgar%gépﬁéy;ﬁ? }rsg a%ﬁ [ oxt%foed usmg any technique known
to thosezof &li!lﬁ{a@y gkitldaaxy afe- Hod @saaritpté ﬁbl&h&t@édtfd@@ 98 ¥ |pakticaldr lmolecular

RU ,
weight gmbq igoleted msing pasiawlar dial BiOmepRENeS Brampley plivaientimetal ions to

be emp{g’}zl%\%‘ﬂ E) gfzcg}’t{ r(])glg g urgg th%lep?%(%éM%i)o\ﬂ g)ﬁlud!e Vfﬂent metal fons .obtained

oguano

from geefafats f@&%r gk)QQm (@L(}j/-dl GX\)/-gEt(ﬁdeéﬁﬁRhQBB) ﬁEEhZI) galatmme(e g., Cu-
an - I oxy- roxy-net

60, Cu-flatAD. RPCH) 107 SRS Eoube Gtboin: o] 47, Y-90, Sm-

153, leé@gﬁ}d F3bRI R, Arpe %%%%nlﬂﬂﬂd qhbsr f&é cdn?BE Rfified with ion-

acyc oguan05|ne anal ogs, such as 8-fluoro-

exchang®- fefid-dryldr adding a(ttaytslwtmiaycrre(tetg/,l dletdioriphate Blypcdupia Elnerate, and

scetyladgtenpithr o OB RyfingRy il (hy e o) MY (b GES PG 0H] pthods of

purtﬁcaﬁgﬁ’ iR ‘ﬁ@@bf 1oﬁIexé‘lltazn§3 Bths anM @an§heRtors.2001)
9-[3-fluoro-I-hydroxy propoxy met hyljguani ne ( FHPG

(AI auddln et al, 1996; Alauddin et al, 1999), and

I Yok t.h b y ne ( FHBG
AI au qrh a%tgmbéf]%q]rap g@?taﬁa')é% %Ml ep%rHe 2001) have
tielent ﬁhetae icapedciass gz&twnmt @llhsh, rateamf @archnestﬁm BPplatinum will

pe and nut an Ganbhir et al., 2000) HSM -tk
be chelféﬁfb tcéggltfatpﬂdpawth% Pl at@ﬂ%bom%ﬁttsonoffanttr?ecaé%?ép@tmasquueous

mediund BE apﬁc{ﬁn@lﬁ@ro %W&iqﬁmowogﬁkﬁ@&éﬁgeﬁﬁsédﬁgﬁ%ﬂ ? carried out in an

penci c guani ne) as ease C
aqueoustmedjeti. ng | i gand. One or ordinary skill in the art

Idb famli with t € an t.h age th tare
ot aroi Beas dhe Mk b afEopa lhitlo SR b el of the
two mo}_@lhgﬁ& 'c@ﬁse’eh@@en SRino NGO 9G8R %oh@'ﬂgsegﬂoﬁﬁ dohﬁﬁ'ﬂ%sof glutamate,
refers to %%ents that can bind to neovascul ari zati on,

aSpartatg,mnak)grté uemateadn ool aspartaiemand @etqnsnahngléh pecurtiag amino

acid thag rl r y t;or fe m§ e[D ﬁzg ? a(guepsk V\c?etttalgleﬁ)zf 1§1,|ar embodiments, the

valent neli 1@14 $s thelmEd rRASH b RARBK Hl gbnpd ik mﬁleﬁ@aawfs@m&me @htamate or
the size of a tunmor vascul ar bed, and measurenent of

aspartatg gpisfucsol ume. Sone of t hese agents bind to the

|
K27 pisla dPclorged] WGt AR IoR* o belybopef dnalftonose of
ordinary shill tibitise mcmtseapp'ﬁbd nghq:uésehhir&eﬁmi | Ipasbimerembddiaeits of the
angi ogenesi s t eting” refers to the use of ?
present invention, for examp e e polypeptide 1s dissolved in water, and then tin(II) chloride
solution added. The valent metal ion (e.g., Na M0, or Na 8¢ 188ReO4) can then be added.
Other metals (gallium chloride, gadolinium chloride, copper chloride, cobolt chloride,

platinum) may not require tin(II) chloride solution. Any method known to those of ordinary
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agent to bind to tunor neovascul ari zati on and tunor
cells. Agents that are used for this purpose are known
woaodshosm4of ordinary skill in the art for userPCWUS2006/012132
perform ng various tunor neasurenents, including
skill in FR3SWa8 TR Rksedlo thBRuR ré&ioen® cAlUiBity. VRS Ghth@bld) fGnaytfmeasured
measur ement of tunor volune. Sonme of these agents bind
using thimlaytrechversatoephwal1L.C) dhnisd afithonetharglipmanenivmiagetated 1 .t

KB 8% 8708 i EaRP SRR A i ER B e Botre e

valent théhORLigMlyiebadd dodjigae flogasslutitiat Fosexti@sle,fi@rsobdeeembodiments,
pur pose of tunor angi ogenesi stargeting as defined

the reaciisovinixtEratp kespiiedcduble dobxio apd granorded to drmesg@nd then later
J t | s, herceptin, angiostatin, C225, and
reconstﬁgfﬁld\géﬁe%fgg% X-2 inhibitors include, for exanple,
cel ecoxi b, rofecoxib, etoricoxib, and anal ogs of these

agents. 3 . Tunor Apoptosis Targeting Ligands "Tunor

Apopt Gg%“ﬁa&'%@@fiar%“?@m%tyt%aﬁ?iﬂ@%t@ﬁ agent to bind

Kﬂg%@[ﬁ&& kh&@h tb $hdsa A8 BGRE, ARORE OB Srt Uan Fe Yskd Ko ‘éf)réiugate a

under goi ng apopt osi s. ese ‘agents are generally use
diagnostio mpoiety, deerapeviticdinostygrorofisstib éalgzﬁlgltn_mctyrﬁostheopolypeptide. For
exapi AL i RLHE AR Sl SR gl By RSP asprtre
residue LR Ee@olypsBtliSioliBrrh ahitoRTlat hbBtaPBAompldiat are used

for thi's purpose. A "tunor apoptosis targeting |igand"

Agy gali¢ ganeagentst cansbe ggrslbinethefrepaiionompitwg. " Femetample, in some

.apopt.osi s..tar LNG: . a f | LNt hl.s.p
e AL it RESEHIANAED BPLLDTE 1oL Wi FROARR A T may
change TRAolutiTiFmdeliadosity Rpaptos lutvau dhRgmlei egaind)ments of the present

nonocl gnal antibody. TRAIL is a menher of the tunor .
methodpet; popligEs ageniors \Paeé ARFOPRIFi A §EePRhGisyita13/ PolRRRiKS. In certain

: togi s | - yar ransf lhhnes. 1L 3-(3-
T D s
dimethyammopspyh cutsiinadeHol (EREpasths exsmples af thpepuipbeg agent used

. pol ypeptide that, i.ncludes.the 4 am cid sequence..

in non e eBuciings 1ot BrebIcartpaitmie: HEGGE: f g8 GRbediments of

the preeASReS8IS BYORbARLRIdY 04n BX%8BP URsolRePBPNhEE Phe aqueous solution
pol ypeptide that includes the am no acid sequence

comprigied dlret pecoad imoigtyutamitenald dddes) ionan agpequsi lyiondyompyising the

polypepﬁ@ﬁg.gfgglreerﬁgﬁ%a@?x rgfclarel i%@g{eétirrgg?;&%qug at%%%rgftgxgé%&ure. The

productBak thaiisk B6latedBrom SHlatioh b adi AdthodSkidwn forthédeefakdinary skill in
woul d be familiar with the Bcl fanily, and thejr .

the art.; Bepeemple thepsrdugh e borgislyres fioms spiptins unpg agliadysis membrane

that had eg&ﬂ%tffatflo(%(ﬂ(ﬁali't%ngi f’ﬁé’{\ﬁ%ﬁﬁct W blkntas,sk g ﬁﬁm@ﬁigtely, or freeze-dried
abroga

I'ng their cytoprotective functions an
and storedst ori ng apoptosis sensitivity to tunor cells (Reed,
003)..4. D sease_ Receptor, Tar

eting Ligagnds.In . .
qrisgation ofdhe secopd pgrgid cpmge to (%@f’feé]i €g %@Iwgtlde. In certain

preferrdedX QJ:nBB&iﬁfénfs‘? rthé N@hjugdfdd 11§ Yot M Bfad gk RpCEF kRd Polypeptide. The
cellular receptors that are overexpressSed in di séase )
polypergidataas, insludh aasinglarsseond Bodetpl es mofitife sheandcmptaties In certain
.estr

particul\gﬂ él%ﬂﬁ(ﬁhqeepé?éfgf% I%g?siegqugﬁm eac?1gga|}borxe}"fe 5u%r Sf the polypeptide is
either conjugated to a second moiety or coordinated to a valent metal ion. More than one
type of second moiety can be conjugated to a particular polypeptide. For example, in some
embodiments, a therapeutic and tissue targeting moiety are conjugated to a single polypeptide.

Therapeutic agents, such as methotrexate or doxorubicin, can be conjugated the amino or acid
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receptors, transferrin receptors, and progesterone
receptors. Exanples of agents that can be applied in
wdiemases ecept or targeting i nclude androgen, BETUSYBRN12132
somatostatin, progesterone, transferrin, |uteinizing
ut h
mmetle%‘gg @P{g%%féggd% BE 5§th3:8% asggi’lgg g?ggdrhg’%??’ aciliNfthalmic acid, and
10pan01®(Hcrdeotandb¢ cbnjagmeé rtmammarui pid uaietiep Qfeﬁml pkdypdpltldd Tissue

to cell tors, ge Zf Whla re ove i‘(ﬁ‘ X
targeting gpqielien bl $LYPRRISaRATKHa Ll pRiore T Pl Soe pmarkers
(sugar), %ﬂnéﬁﬁdﬂ&? oy, G ﬁé) fleprytidenekas (@g ﬁ@h@@ﬁa@ rguanosme) or

d seem't'o be noreé proni si ng conpar e

receptma malrlbmi ye.g. nﬁgtmggn fiiatef andsogen) see @teocroni%ateﬁcﬂodhe dlmlno or acid

mo1etle% 8? &e@o?}gogg%f i p(agtf%x?éo lggléb%f eg)( %g@’agat{o?ﬁg 9% 2Lid moieties of the

polypeptRieP 1astHee efBblintenRe Swé 6r hore Hiffegent Mice@sdiutic oY afalgﬂtmstlc moieties
cervical, colorectal, nasopharyngeal , renal

are congigaiedda s PORREBOLYRENIdgN Tk (CAABRY ah%ﬁr@abﬁ@?%ﬁaﬁss a@éﬁgnostw
agent ({) 1[’7 s@rg %nt%?ﬁi%aﬁeogoo?) lcé[ll %ﬁﬁg&%?ﬁ%gﬁag &H{]ogrr?é&ﬁ ce are
conJugdtdad'J neyhe CMae tyolypeptidah, It 1SR e é\hpipb@i fore PEAICT, 1SEECT/CT or
icu St S AT b b 1996, e e A e,
gadohnﬁﬁﬂ SrIe e mdR S sd)3s g@érﬂiﬁ%fedftQ it }%‘lﬁ%ﬂlﬂ& afy ex‘ﬂaf bOLRbdyed in any

oxi ns, drug/a ntlsense ol'i gonucl eotides and 1i posones
forms cnﬁmmglmgmncluélngﬁ’E’K/Mlﬁx @Péiﬂiﬁ/}v@lt loe optiral{\R} epplitatioss. In still

further (g 0%21@5‘55 s HrrpRcide %en 1@333‘”%@8&%? aé’%ﬁtg%lvm%‘g@ﬁ) foife are
conjugdtétl fohcﬁé SR Epol Phsplige.] Birch ?@htsbﬁkﬁj BSehployed PR talidthemotherapy.
anti - FR anti bodi es |inke anti-T cell receptor
anti bodi es have been used to target T cells to
FR-positive tunor cells and are currently in clinical
th iGegnsration ofGhimeyiccBelgpendides (Canevari et ah, 1993;
Bol hui s et ah, 1992; Patrick et a , 1997, Coney et al.
Cel]t@]g4emquangntepf @116 prese_pg gtg',\)entlgx Sapraldy gﬁrten@ teicampositions that

mdude;%?ﬂ% tb# tnll,crﬂ ¢i d %ﬁpelft ef rdélgg?e thée%rS %%Iep % Aflg amino acid

sequenée@ﬁgﬁﬁgﬂmgtld hﬁﬁ’@d&uﬂ Beduees, fanll/at @, thérepddicr axiab acﬁ]nszbquence and
tomudex. Folic acid as well as antifol ates

(b) onengt mere aalgelemetsl pns laﬁrbcceféle!r@y\aﬂédrﬁdgw @anﬁmeyu% 4t tissue-
targetinnﬁeeaﬁ% AL s(agﬁéﬁ‘éé’%' As@ Ralkh ¥ {)e?é?% 'éug grﬂn'lcp k&d Sequence that can

rane folate-binding protein) in addition

bind orcittadsicciddsus. edutdidgiatiabmimaaadid eeqxs;zset’ Clpzi MBIBCead]d)SGCBIBnCG that
1991; Or et ah, 1995 ick, 19

can.be GinFgroHs ek SRR R RTIFUPAD. b 2S08 0T (i Blepgs o Friltating

diagno@PBf b Gflehd® JTRADMr NG ddRAitRRBHERGALPFith Hbn 6D RBE §h 101@gy. A
subject to a drug. A w de range of paraneters can

“therapretarsumangd dcrl sheenas n dgﬁneldehqr@a porneler tf amamijis) @zd sqcnlence that

ni, st t i 0 0 naLy
can be FifirikA T S Foliiod P gL LGRSt e featne
a diseaS@brD@isiraas Wreshevditia: ?ea [RERASN SL ide@eNdr itfeaflag torUfteVenting an
various factors, includi ng the particular drug that is
alteratigrepndisapion af @aomﬂaﬂ @hmqa}pgmrgqaess For example, the therapeutic amino

acid sequence may be an anti-cancer amino acid sequence, such as a chemotherapeutic agent.
Chemotherapeutic agents are discussed elsewhere in this specification.
The one or more valent metal ions may be non-covalently attached to the tissue

targeting amino acid sequence, the diagnostic amino acid sequence, and/or the therapeutic
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di sease or condition for which the subject is being
treated, and characteristics of the subject. Exanples
wohom@vigbased | i gands include carnitine and peCDMSLI06/012132
6. Antimicrobials Any antimcrobial is contenpl at ed
r
amino fié?(‘ti sérﬂﬁg}g%% !ongg%lf‘lﬁ?f %@ gctrtrl%?tgm*a 91%59 I‘I§XI c c%g/:czlenﬂy attached to
the polyyeptide il a separatepinsiho agidrsequenct. | darryc:| n, gentamycin,
anamnmyc neo cin, .natamycin, nafC|II|n rif in,
£ Fg%yzlﬁ @&Wéxmﬁnﬁﬁ dmyeleRt mekrl 1oyt aljequeth tp gy separate
amino Qﬁ@gé fid ﬂhﬂﬁn@lﬂgesn\%ﬂﬁlh'l EseRBGHE ohe o?%r@ﬁﬂnﬁ)t £5dLhB function
nt adi ne, nystatin, ketoconazole, polynycin,
to blnda@iﬂnlt oeital joren chgaﬂxempleoﬁus séquendeumgy be @wly(ghmnjatn)aammo acid
t he, vari ou
sequendio b b ofyPRG oL o Sa A ehe T FHARS: B HApeReE is fused or
c]aemlcémy3 Béfugdiet withnd Gsst %g&%gfaﬁﬁﬁbsaclcﬂ%quéﬂd@ & dHgA68EECamino acid

are also contenplated for 1nclusion as targeting
sequengd, gam therapPpies @nm@cacmlge@qu@wﬁ aprodied & chjmgeie pelypeptide.

1Y acrlﬁ\’rnefmn Bl)lﬁgggptﬂi%gw ré‘s"élﬂtam(/gﬁtl n %1 nptbaengr%du(:ed by chemical

parony arryC| n,
synthetid ineﬁlbamsﬁ by, ch&inS@hﬂlﬁkﬁge h&tﬁfé&mtlﬁd ﬁm) Iriogdtidomiai dertain particular
| Sepam_ ci n, rom cin, am noglycosides,

di bek
embodlgi@&fso&mfe Rjrdessd dithaon s%amqlmg SpgsB%G of arveptimetg ion-binding
amino 5&19 Seddd %ginﬁ Icggg%dbéﬁ%@ﬁc% 8f tltsﬁfe )ﬁ%ﬁﬁgtaﬂlﬁg &fild Qhuence, a

rgeti Is a tunor argeting
diagnoshmcgammo afuhsaquerse] GI‘ zatlerapauuc SN® atald/ mequ@umdenmemoatrol ofa

radi ation i the ce of ox n.than.in i g
regulatogy Hgace, G o PRty tor thy oA Pebppgleotide in an
appropidté Rbdt callt unor coul d limt the response to radiation

Hal |, 1988;. Bush et al, 1978; Gay et al, 1958).
pdsien o4 diver B¥Hength e dingssdquences aabrist ackievdd ity methpds well

known ?rglt}gé%ré ’o!fl ﬁgicu?aéal}lglﬁlgi é{lsf refe%ggﬁat}\%&gio#‘q(l{}%% eoﬁlde contain

only thé.&‘lﬁ)} trahbleti@c titidtencddoh ahiheoXisadioT the! e cbdiRprssquenbe without
st cases, has been jnferred from histol ggy findings
the initiHan PgR Sh FatecRRihBRIing SRAUSRCe fonavsid, drcRRahaionaal B scparate

encode@fprg'(}ﬂ?:%x' gn a@moﬁlesd T %ﬁ&“g@@% ?la‘%& Y BMend of the

el'ectrode i nvasi Veness e techni ques
polynudiegidei i ¢rdelr tch&irget the rixpaksed ppodeat toon speMlﬂ@ sitel az adompartment

within %5?}5‘3)‘83@?%% %tgtgﬁ%ql%gt?%@y s%g%%ﬂ%p%@&gﬁgé&%q @_-’%g'ﬁeptﬁ expressmn The

two coflink§ &q8Bices adhobs FhRRA e@lre(cﬁygwnh&ﬁ':anyl %ﬁker Qr by TG3ingBY flexible
be useful for differentiating f/ poOXi C

polylinkgss sish aSc: ang yomposiedeoft hlmmenfmm @ W\@N—GbXQQEﬁGrt &FQ ID NO:1)

PET l.@par
Tep eate‘?iStﬁ] Ly :Tgsrﬁesonl i dago Z g g%l 131?6% ﬁp%k%cﬁllwlF%or%?ted by
referendeg) @t@érdﬁ&@rst\wﬁiﬁlﬁ malymazsb@ moﬂﬁree@hl-@tyugyseseﬁwq}@twwy-Ser-
PET, with its ability to nmonitor cell oxyge

hat
Glu- Serclem-‘gﬁerﬁmr&FgQ] 2 N SBhawdurn i gh, pbI9%nt aFiny gpecifically
1n001po%@djb§ treféﬂéﬁper) and Lys-Glu-Ser-Gly-Ser-Val-Ser-Ser-Glu-Gln-Leu-Ala-Gin-Phe-

Arg-Ser-Leu-Asp (SEQ ID NO:3) (Bird et al., 1988, herein specifically incorporated by

reference).

G. Imaging Modalities and Imaging Agents
Certain embodiments of the present invention pertain to methods of imaging a site

within a subject that involves (a) administering to the subject a diagnostically effective
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response to radiation (Koh et al, 1992; Valk et al,

1992; Martin et al, 1989; Rasey et al, 1989; Rasey et
wal200618904 Yang et al, 1995). PET gives hi gher PCT/US2006/012132

resolution without collinmation, however, the cost of

amoungéf ﬁggﬁpgsdl&ﬁg&ﬁglﬁsn%%a@a bt mr?t esrl?‘gtp%b’f)%%ﬁ@e chelate of the present

inventibieageintbs cfetfrcuh@a Spmad disint |thm saleht tietal Roepelybeptieecteladn that is
ents f preparatio t he .conpositions of the
localizg GaEmtte: HSHEITGM Cah T GO Sndl PO g Bpsheacognd moiety
Wh des oh 8RR n%%{) 3y BelcaQi3atea tb Qs IRy
that is ski ﬁglhl n tﬁ%%l &gfmegae j’ﬁ%? he reag g%?gelggﬁ "aRbY metal fon
chelateob"trw megify mmidyeowi & th@smpﬁe@mafry dﬂilahe\m arhls contemplated as
synt.hesi s r orp. nat.ur al ur c ent s
o mear §8 0GGFL T sgRalebB b ot e RE RS nebti S B AR moicty-
polypeﬁwtliﬂlsﬁléﬁt MRbdl [ yorﬁfﬂleklthatrhstlb@lagea .at fR¢ sRXamlagiples of imaging
g ynucl eoti des of a particular nol ecul ar wei ght can
modalifies 4rg e¢tdpdl aufilletyspar ti cul ar di al ysi s nmenbranes.
Exanpl es of valent netal ions to be enployed in the
onpo nvention incl ude val ent
rc'rlet al §3|£Xtc§‘n (?f %&gé@%ggénger ators (e.g., Tc-99m
Cu- 62,a. Cu- G?amﬁ‘a (&&neﬁehﬂaﬁﬁg Bi -212), cyclotrons

Sﬁbug%%gog@ublear m?fﬁgnlqp tge mlqiﬁ:s ggi&lg%g%;g klge%gxg?or | ae': of ordinary
skill in¥83art SAnG ¥ s fechifi é'sbcaill b@%ﬁghéﬁ"ﬁl the %&té‘ﬂ%‘fﬂ@mﬁ%ﬁ@ methods

I ons can’ be purlfle wi th xchange resin or
of the preshinh inventioratrsmheiua opighd. fgom tht tepotiept Bcvraﬁtxemple gamma camera

s 5S0R) Bl 47 PR SRRy 7 Bline  sgna
derivedRbMCAHS réplortetI I Ohé 68bidihry kGl iHdhe 8t WeRilPbe FAMtieX & RBAGRNiques
resins and transchel ators. 2. Coordjnation of a Val ent
for applisttign elogrriga gamerayseginedieeyaigedtunde af ¢h.oi¥2s h@ﬁma@emﬁcally

orp P A0, L e OBy SIS LR, e of

gammar @acdra m‘nagnmob@lblahr—mﬂﬂ:oﬁdﬁ SBRTAA rapprepsgstemdi um or a
nonaqueous nedi um Most preferably, the conjugation is
carried out in an aqueous nmedium hi sonme enbodi nments,
the vgl ent pet hdkppcd® chel ated to one of the acid
groups of the two nore nore consecutive am no acids
Raldmnyelidef timaging\emgddﬁps consiiret ﬂgissibngtommmﬁls {PET}; single
aspartate, an nal o an a

photon SRR, Sl KinBetaithe BRI sfe (Pe AT RS Sentopl imaging

techniquB@thdt NGhp RS 16MMBIOADARI BBHRNEAIIO DY | radibRuDide-1A0bled radiotracers.
certain particul ar enbodi nents, the valent netal ion

Althougls CahvasdaVIBd proyide emsElepsbicheiamigriniopnatign abowt fiedgcasfon and the
extent ﬁgﬁﬁ%%&g@%& %ﬁ%@oﬁaﬁﬁ%a& bt Q&ngycrg:?ﬁ/' (ﬂ% ntléﬁymvaswe lesions

coor a va ent

from edxmha) padibtichendonasiv) gta@hﬁgmsgmts OPET nad )SPEKTH tani b Gideg to localize
art can be applied.in t%p{)resent i nvention. In sone
and chgagierpe RO RyFmesatipg skbelie AYBAD: on, for exanple, the

@% o%@Pﬁ@T'ﬁoﬂHé SetbMEdionpaRifhe t@ﬂﬁbﬁﬁ’aﬁﬁnta{t Nad Ldttular Tevel,
such as cellular viability. In PET, a patient ingests or is injected with a slightly radioactive
substance that emits positrons, which can be monitored as the substance moves through the
body. In one common application, for instance, patients are given glucose with positron
emitters attached, and their brains are monitored as they perform various tasks. Since the

brain uses glucose as it works, a PET image shows where brain activity is high.
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sol uti on added. The valent netal ion (e.g., Na "

"1TcO4 or Na 1867188Re™4 ) can then be added. O her
wort@l1®779gal | i um chl ori de, gadol i ni um chl ori depCTa|SpP®IK/012132

chl oride, cobolt chloride, platinun) may not require

O

RGBS IR SPSe soecr,

The magadd'h(ﬁfehﬁm b]&bveau fheLtWo i§-that ﬂm&ﬁ@ Ioé?l_ pDhtrUMrrbtaﬂn@@ﬁidﬂd@é SPECT
thin | ayer chronatogra ted wt

uses a ulppitige trﬁ?ﬁ‘iﬁ%ﬁ‘tuﬁlﬁnﬁc@gﬁ @gr@Y%h@ Sl A%E@bt Ko luahlsfer dipgnosing

coronaby! Qf&{%se%ed'aﬂ la¥re Q st ﬁ\ﬁh@ﬁ SPERT RerUsSEgiel Qre done in the

iI'sol ate the’va ent I on- pol ypeptide conjugate
UnitedfStges swh ywedron. For exanple in sonme enbodi nents, the

10 st e B ar Fomaout FotBHSHRE Resitronsemitters

such adee PN, &0, Uge 218, G@ﬂJaHQ &G0 nsﬁc"p raBSHAEAMRLBENs 5@ Bmmonly
Pol peptl&e An net o@ kno pse of ordinary

labeledswith [posifon ﬁ@lf&m sw,thaSbe TsedT 1, @néorﬁwu gRegarding bgaym dvegiog, PET

and SPE@TG%XTOBB%}EB 108 sGrd D Ials%t nagclrc%rtdln%s o %%éo@%%ﬁﬁ%%e%abmty,

cerebrdd @efosipu gad @ﬁetﬁbblﬂnﬁﬁbé{ﬁmybm@frﬂgy Pod bntdgedl 4itiBORY Birding (Saha et

artate residue of the polypeptide to r
al, 1992F ol Bload-beambarresy ¢ P oo puhntap o"’g‘g?cc?ﬂeaaé’m “T1, and
e [ |
Ga]cg%%g R n%&gﬂeﬁ %@'&%@@g&l c%ﬁg,rﬂdﬁteﬁ{e? mtalg: %J)é&?ﬁgeﬁ@nggcatu'sg of altered
BBB. $PECTperfasien ageTlltEeswhfaﬁ {3?3é]iMR @?Pmc]wm@at?&@rd]ﬁéb are hpophlllc

0 Vi.SCO ueous sol ution
sgents s dcrithies SRSy HEOp oLt Hods RO JOrRiP RRHEE SPECT
radiopHambeRecdiO iR [E° AQNET PAU RNt dhdt (07 ﬁm’ﬂ?zlz}éﬂ? PIrhéR- trdcBrs bind
certai n embodi nents,” the coupling agent used in

to spec&‘mmgqﬁor@,mqu Qﬁfimmruan@tm}the Safgition of receptor-related diseases.
di met hyl am nopropyl) carbodiimde-HO (EDC). O her
exanpl es of the coupling agent used in nonaqueous
condi fel on mmnﬁuagﬁzaywbﬂbgmﬁhgaxngd||n1de (DCC). In
sonme enbodi ments of the present nethods, the second )
orEerizad tomographk @9kl veemplated: ay anTieaging sedslity in the
contextS8f ltﬁcfl ?ﬁs&ﬁ@&éﬂloﬂg Egetaﬁﬁ opde AR git X-£238 §(J?1§é?mpe% more than a
adde 0 an aqueous sol ut n conprising-t’he
thousarslp lfryape‘m’rmbsi engldhmdrthac camhnnmgthem ®v1dﬁd10dﬂmene1b €Tshaderiepossible

5 urs at room-t erature. .The product can then
to buildyGb p ERpS e PR et o Byt aﬁ@e&egﬁog\ FORRRkHeT S PrgsEgRmed to
dlsplayQROQﬁﬁ'eﬁ‘s%ﬁél Slidels |frohf‘aﬁ§h§1 dnd &iQhy 8%aAP! €, the product
can be dialyzed from sol ut| on usi ng a dialysis
ke BT a mgravhaaush igeciioou pf of fradiopagne Ondaktt @g@l’[ Jdme assist in the
freeze-dri

d h b d
identi R, ERRADR NI B RS "Bl h T E e ln ok pignostic

slmﬂargmcome@slt duentohidtip eis@@émg)ﬁm VabBulatity SRS 5@1’[ ﬂss@né%fr%ﬁﬂjeswn For
enbodi ments, the conjugation is to an acid group o

exampleife yoi ghrapimstegents ayig frepddliseationnofithe raleonshigiof gltemor and

adiacen? $% _or mul tiple second noieties. In certain
! epar%ﬂcuF’Igc'gﬁrC%!ie@r¥ odi nrents of the present invention, each

Cdr komxeyibt agews mobidet fog eRamplee pidideed Sntrast media. Examples of these

agents include iothalamate, iohexol, diatrizoate, iopamidol, ethiodol, and iopanoate.

Gadolinium agents have also been reported to be of use as a CT contrast agent (see, e.g.,
Henson et al., 2004). For example, gadopentate agents has been used as a CT contrast agent
(discussed in Strunk and Schild, 2004).
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ei ther conjugated to a second noiety or coordinated to
a valent netal ion. Mre than one type of second
wonimig7®an be conjugated to a particul ar pol ypepiuisems/012132
For exanple, in some enbodiments, a therapeutic and
tlSSUﬁ targﬂ ﬁc%kcﬁ{&ﬁc@ﬁﬁa ed to a single
pol ypepti de. erapeu I C age h as net hotrexate
Waghero resbhaica imeging (MRIPH] alngﬁiagdlgtﬂmiaam that iemewer than CT that
acidnoi eti es of the pol ypeptide. D| agnostjc a ent s
uses 2 ENSERIEH FRERSoRd Ko IeHoIoH SiERIRg? Prodiiea 8&hoi e most
abundal?t%gle&? %%%l:égfe}i M_Iﬁgﬁqle{l%g?gigwg }rtgllg (Ite}% cgg Sucﬁx%c&{mcal spin
of the W@t@q;mtonrrmcwe tst @It}mmdm gximodise to s signal az aheging experiments. In

MR, t}%{,ﬁ\éﬁg):l 2 SeI %rgﬁ lé%qﬂqar) Exiogg e &ugngtéé ﬁel% (1-12 Tesla) and the

spins a?@eéi&ﬁéd‘%lﬂg U@Qﬁlﬁen%}‘,ra@fo rff%ﬁﬁéﬁcgr (RBY k&distidie 8- produce a net
estrogen, folate, androgen) can be conjugated to_ the

magnetgmlmmothe a@nﬂe%aqu@a@tph@ ﬁgld@p@;ggpﬂmh@theq RF pulses then act on
the SplIPSatOe(iO%u Et%a(? 55? ﬁl’t ‘th ”}e%%ﬁ%a% als,, %’go%ﬁ%rgun Sand analyzing

these sighalsdt B Iﬁbsﬁlf)}%rtﬁ I%bmtph%r @a@w dignepsiodalagiags tihéchydike tai @B image, is
are conjugated to the same pol ypeptide. For exan‘pl e,
lloﬂnathrﬁlWMeéll%tVé?rB’é’éqnﬁ’é’ﬁ@@ 168-di agnostic agent (e.g.
C : 1 indp O meliga)y, ¥Meks Qimai
PR ARl S a0k b Bl i asing

techn1qu y (thetri pherpodd ismhy abk ie rdaistu@d;hﬁrgr bEIFELICTsS8PECMPGTents with
. . or_.opti aI/CTapllcatlons n the enbaodi
identio iAh A GFAEETIVES M0 P ERELE JREE G G JaUo HliAfoduce o
strongef rsig?lal 8h TRRALAMER) shifi-cehRe rMR”ﬁﬁ%éstéﬁdt R EeROYPEO K d@ﬁl on T2-
may be enployed in any fornms of imaging, inclu
welghtadamam) ESpmEoies mMleontrpstuaeamtﬁ Riu plerapmmhelaterSnmanganese
chelate éﬁo ; ghle Se od nrrentlglé:S a therapeutic agent and a
a Sr’§ &H@r Sguet atﬁ i C substance are conjugated to

Both 6T n@chMMpﬁrﬂt/idd @nafoudibal &gﬁﬁrﬁﬁtlﬁﬁiyhdﬂ endé I‘iliiD ldbyiaguikloing tissue

r.adi ochenot her a . Generatjon of Chine
boundapigy msp@@sstgg@ﬁgg, qowppsditosds §heo(§1safqryéntﬁgeé§gﬁ\{lRI include lower

patient .tgféfdﬁge 0901& itiods AR %&?deﬂlak %ﬂp%&t&h O&ﬁelt Iﬂﬂf)lanted metallic
in eptldet |nc es thin it
devicess mﬂjmfz&ts( m)ateﬁ 110|rssluplet cugmst hotgtha ﬂnaaboﬁmhldh smnmoenn éAlbarico et

agnosti.c i no e n t her ut i
ot 20005 Gl ST A R AERR b G v
contrast RESuAG 1HAWIRERAd Y ﬁir&@ﬁ)'ﬁﬁf&tédocohﬁﬁst%ﬁ){&ﬁ%gQSdlat'?on (Alberico
'tissuetargeting am no aci d sequence' def irned

et al., 2084)ki A dmdmﬁ@e afdodnCardnd MR |lse|ﬂlgbn|@ém enwm megplity provides
bi. nd tta a no no aci d .
mnctlo%aé qﬁlg 10P S aﬁhea Ighelkui i?vgﬁ S egule n 8( neé Bgodaﬁilty provides
mfomaanré%]amlﬁgeglmg}@alﬁy@d ect or contact ed with a tissue
for the purpose of facilitating diagnosis of a disease
or disorder, or condition associated w th abnor nmal
cell physi erapeutic am no acid sequence”
IS de |nedq¥eir%élllr{éf%£$efer to an am no acid sequence
Opédtaldmaging iagiviier sheging niddaﬁtysthhtj tes tgained widasprad radceptance in
V\nthacell or tissue, far th %ose of treating a
particulgy areasef He lélin@orEéé’fnPleérm?JP@?/@Wtqah slhageéagléulérr components, and

anglogrg];)@p&féﬁ fas 196 etsée%‘?ﬁﬁ%ig%ﬁ% ’ aﬁ&' Ln]i %ﬁeérgﬂl}grExamples

ruption of & nor SI O og pro
of optiedaimphgng tdpentsharchgeptfor eampte, fluorescein, a fluorescein derivative,

indocyanine green, Oregon green, a derivative of Oregon green derivative, thodamine green, a

derivative of thodamine green, an eosin, an erythrosin, Texas red, a derivative of Texas red,
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acid sequence may be an anti-cancer am no acid
sequence, such as a chenot herapeutic agent.
wGChewnmu apeut i ¢ agents are di scussed el sewhePeT/iUs2006/012132
this specification. The one or nore valent netal ions
malachfi®rlf, ARAbLBRY JhieRLlomitlisAcaed, Eé’s_cﬁcﬁhebfde,s’ﬁ%ugéﬁﬁe&érﬁgﬁve, 2
amno aci d sequence, the diagnostic am no aci
naphthadewye ppedylarmberdetivatiteh ersapdaallownd yeodmoixsl dsequence,
or the one or nore valent netal ions may be
non-coval ently attached to the pol ypeptide at a
separ gt e afi@R@sqagigd sequence. For exanple, in sone

enbodi nents, the valent netal ion is attached to a .
dapthentbiomediend imedging etpdehite thahdiasi grinedd egdesprdaid nadegptance is
quence .or _nor m.no agids.that function t | hd 3
s 1SN AP 8" B MR Ry e RERAORIE Bl cross

sectiond1 Ohnl @lveit affdealimanditl diglages efusITe Qisdlic @tructures and blood flow
ol y(aspartate am no acid sequence). This am no acid

. P !
informagigy ja fbe bpdy. f Héghiiggueane spwid WovesoidLgy semBputg) toncrgate images of
blood vhisSRUSssh@l 884 bidln@mi no acid sequence, “a diagnostic
am no aci d sequence, or a therapeutic am no acid
Sépsomobinaginy offbloed dloshcamdrd limjied peaptuntber o fetors such as size
chi i ¢. pql ypeptides of th resent invention may b
and depﬁ? Shdes BloBy ek iﬂfra%oym W_@?ét W RodSBH VDY rErehtledglopment,
include |p‘efﬂ‘ix_%9iﬁe Bed )Bﬁ%lﬂoﬁﬂ@ akCsMRhRh! 88 dedighed 86 b Bome these limitations
articul ar enbodi nents, t hey are produced by fusion of
by helpmgdo dilrrpce arpyensels iokees and Rapplarsigaklsi on- bi ndi ng ani no
aci d sequence and a codi ng sequence of
ti ssue-targeting am no acid sequence, a diagnostic
2 noppsdedubEron e InRkink t her apeutic am no acid
sequence under the control of a regulatory sequence . )
(weitan enbodamaents 9é tas presandiipyensiontpeetamyty wisthods of imaging a site
witin ERUUULERS A5 40080 ARBAEL Rk L nEShing 1 LTh D o
second sEmhbdemmviid itkaging ndietyhelgreptidd-vaohtematahiobicompipk. The first

) A referred that a fusion, polynuc]eotide contain only .
signal iy PRt oYU GHPAHDR AS P ccoubSaAl 1 A ey Ty imaging

moiety.! B8 ski fosth 26O, B8y $RILER GfodMityGwiT Rahb dfl RliindR &RUaDthe art
of the second codi ng séquenceé to avoid the production

can be appliedvin thesseanattodimerso didie presdutonmgingmmetbetist i on, a

SR hter EBpFRE%s RRLpalpPe B SFip Gt PR bminiSation of the

composgidddiseipristhetths BREhOdtaly Efedve GQaTHRAT SMBBoMbbdition af the present
host cell to facilitate secretion or subsequent

inventiqay, r o exgmplsn ther imagingesiediex plag dei performpprd derie admingigration of the
. _ . o .
ousl infSHERSERAN BF (USALeE) BN, Ll S LR, G some

one co
embodimientsh ehep st aimeaging yaddalityGisy pEIfymbelr bé@fi@ng DodXCuitgntly r\?fi'th the
. . repeat 1. tp 3 tines (see Huston et al., 1988, iC )
adminifrghiofy P‘g&’ﬁ %ﬁw%al%ﬂgeygai%@afaw 8%%ed hoyr-rlefasy onawy longer period

fti inh laBHEEi Sratfah &7 A8mYSIRL abAg! ime i f
of time %luwén% -aLys-ISrear ah o _tl'gglf 2 i d -ager ] Y98 any time in between any o
these st@editi®es.- Lys- Val - Asp (SEQ I D NO 2) (Chaudhary et al .,

’l‘lﬁ% gécogg rir%iagr}ng Qfocda{i{ycr%laél)(Deip%(r:f%hggcg %nec%rr%){tl}s \ehfit rt‘ﬁre1 gﬁ?‘gt imaging
modalityy 8r & HnySrdFolfoRBhg VRl iR imaghpCGndd i) Lttt MladipR thERecond
imaginger-nodality may be performed about 1 sec, about 1 hour, about 1 day, or any longer
period of time following completion of the first imaging modality, or at any time in between

any of these stated times. In certain embodiments of the present invention, the first and
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Arg-Ser-Leu-Asp (SEQ ID NO3) (Bird et al., 1988,

herein specifically incorporated by reference). G
woOmawimgohbdal i ties and | magi ng Agents Cert ai nPCT/US2006/012132

enbodi nents of the present invention pertain to

second %%)é?%ﬁloeghtgﬁ%g &'ﬁ%ﬁdtc%n%ﬁait ﬁres%cﬁ et %?éy ﬁe%ﬁ{ at the same time

nistering to the sub
followim} a@mus&tlracahqu thef.Onei mfemdmmy sifll &n &mpxbswould rbe familiar with

performiney 4Bt Giots et ampeeiies pojuled B By Meshbiidom
fah %xﬁ@'eﬁl'ﬂbdm%’d of @ 9@5&@9&1&&@& ehabat ﬁnagm@g thé same imaging

_ localized at the site. Furthernore, as set
device igmeedto pesforera frsh imagiog imasiality andsesesand ﬂma@ng mchiahty sin other

. [ i.C/i [ i e ted to.the
embOdl%g?tgpggg?%é}t\/%’f%ﬁ% &r%tlcﬁ s, %S\édg[ﬁ &epft%nﬁqgn légcaong ing modality.
One of orkledry shllkn evdart vduldBe fapihilier eith ahe/nﬁdglﬂlg ddaxﬁcdshﬁataﬁé available

is contenplated as a nmeans to detect a.signal fromthe

for perlgERERE ORBLHF PeAgiompEpYiae acrerat Eneging ﬁ@éawg and the skilled
o t hat
artisan ?Bﬁlﬂ%?ﬁ%ﬂ%ﬁ%tﬁ%@gﬂ@ % %es o Mg nagl gxm)dgl [ Itlses

are set forth as follows. 1. Exanples of | magi ng
a. Ganma Carrera I magi ng A variety of
H. ﬁb& gﬁi‘*eﬁdﬁgﬂ the t echni gues for inmaging are known to
Ak @étefoﬁﬁ aB6h, Q@ﬁéﬁn%ﬂﬂohnhéhﬁ BetRdompbioRd of ﬁ%%ﬁesent invention
techni ques can be applied in the context of

include |arfwé¢n’q gnaielt leo ashelatedt foeca polefsepﬂdeu asveeh tfomdin ab@verm\dmmle the valent

nal ..fro reparter. r exa
metal i 10n 1 ra%lonuc ggh?%ar%(ﬁ%f 5;? ag r{gxd%fanlgn(@a}pﬁa%f)ﬂsa{)rowded by
the preséﬁld’inb@muh latd grodide@havBastuitigle anﬁ)hﬁﬂ'l@ﬂ radiohéties. fRo®Bxample, in
the reporter. One of ordinary skill in the art would
fomngbe Temioegive ol exshitigerstalbroisfpied daforshagioaghvmeemplexes
in solutﬁ)ﬁgr%&?talhmﬁlqjaﬁﬁa&%ﬁt & Bne n@ﬂﬂgﬁfoiﬁfmlﬂl bo&l?&gl nﬁﬁfcﬁh@ (mCi) to
specifica i'ncor porated by reference n one
about 3@hinGiperent, measuring a signal can invol ve use of

a ra jnm a 11 octreoti de- SSRT2A
Redielbdrd dpagios, ihope sl it TR ORICHTOR crireRfi Hepd for
v1suahz{HgC£€’tleé Il £RakiRRiah HOBy. ST ASbRANEOWRA AR liﬁ‘\»enﬁgﬂz-ﬁ}ie 1mag1ng agents

singl e photon em ssi'on conputed tonography ( SPECT)
are admdhisigredstyi gy megwdsewminoteathosarag prdg;narg chkiti yus arhaFOm@pimple

e | ocation and, conce n nucl i de-1 abel.ed
aauminish e R bk L SR RRGRNCF Ol ey e Fa e v t
those wathadkallni€ theNér®r SR RNstédle Walihé 8ol 6@ ok Plasaitd nideb&XtiRMd after
of tunmors, these i magi ng nodal i ti es cannot adequately
radiolabgling &y erpieing therrragiovady efkthe peesertanyadendor inteaiien | Geerally, a
e [ I n
unit doé% ‘EJ %% a%lp‘glgla%?ézd; g%sg &ﬁg)?tgfé 1’éyr : Egb?ﬁtﬁg%?;g& S8 ab%'ﬁt 300 mCi,
preferabﬂmﬂ Glm:ﬂilltc abaiti200tnyCi. Pk sohdicSREGE ipecred dﬁumﬂtﬁmgcﬁtsl fﬁnn about

aining.to information at the cellul ar |evel,
0.01 mI™% a%out oL,

After intravenous administration of a diagnostically effective amount of a composition
of the present invention, imaging can be performed. Imaging of a site within a subject, such
as an organ or tumor can take place, if desired, in hours or even longer, after the radiolabeled
reagent is introduced into a patient. In most instances, a sufficient amount of the administered
dose will accumulate in the area to be imaged within about 0.1 of an hour. As set forth above,
imaging may be performed using any method known to those of ordinary skill in the art.

Examples include PET, SPECT, and gamma scintigraphy. In gamma scintigraphy, the
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such as cellular viability. In PET, a patient ingests
or isinjected with a slightly radi oactive substance
woOhede/1emiot s positrons, which can be nonitored aeTIS2006/012132
subst ance noves through the body. In one conmon
radiclatfP R b GEn@rbadlalln oRTHARTRiGRAIEIR (R Fadk EDe R 1EREE wsing a
gamma-iradiaticr é&iecamgtdaﬂgerqoehifs qrocegsiis o tefksked. toSis rgammahscmtlgraphy)

branuse as it,wor a PET .i mage
The g} aith s, PO, DE RS THY GROEHBGEI T Pl Biio Rpleeslize at
patholo%ﬂcé‘lg s R'&ﬁ‘in@ﬂ FOItHR] QBnteRBP UF eﬁltérﬁﬁ@@ﬂ}apﬂﬁé rdliotRECTs chosen

he maj or difference between the two i's that instead

specifically aotjodocatiohateich pathglomlsm@ﬁ ClermEPRETtives exntrgst).

radi oactive tracer that em ts hi gh-energy photons.

SPECT is valuable for diagnosing coronary artery
I gigease, and already some 2.5 mllion SPECT heart

studies are done in the United States each year.
v Fmhodiens PE Mesprosent iINETAY 3¢ ée%%%ﬁ?%PGWQeW% kits for

vl ) DRSS UG8 BB, A Bl s o

predetenninmd qhantlltﬁbéd p@iypwphlde pomphsmg teoior trers cagedutivs a8@miracids that
. 201Tl, and Re ar,di n {al n i [ r}g PET an (ii i
will FunBEEio PRI O HORLT fIE3 o) B gt P D Bicah R§argducing
agent t@lcﬁélgteba[ %bl@ntbﬁfe’fa!l §6n REBIMRABI bhd ¥t 1REHRPERreR&HoAsd @Bnsecutive
and met abol i sm receptor-binding, and anti gen-anti body
amino ao;udsdllng)ﬂ(@aahéwénn@ult tllcgbﬂ)for prhzwrbllg@@dmgmgmg@atrmd@des a sealed

ents ch a 04 DTPA,. 20
containpie 7y AFE e pie BB SR by B ifofipldey, itin s
sequenc®i 8dsub MrBeting@hinG @lcldSselBERIYS £ dRignadticeintitlo BEIR. sep¥ircd, and/or a

perfusion agents such as _[1231]I I\/P [ 99mTc] HVPAO,
therapeptonsrEPRC sequencrpRh sUfBCispeamannt afd rednsiisrageat to attach one or

brain. | nportant
fnote Vﬁ%%gﬁ%rlbﬁtﬁé$%01%ﬁg'r adi opharmaceuti cal s include |
TBd: kN thd 23¢sbhtBiaiventiordirchitid| d isexed efal Icont'ﬁhmga predetermined

tr ers b| d specific receptors,_and are
quantity 46 ot theapreva wenthn Bt 4 BERaRY alicBpGetiducing agent t

label thglcéﬁgé&ﬁi wﬁh a%'i'afe 841566 Tﬂ) g&ﬁé 2pBYdiafehls fanp %er%éﬂt%ﬁ‘@entlon
raphy I's contenplated as an inmagi ng nodal ity
the kit innlutlbea adnntemttabfontth@ iprasdintudlidee de icontain Byrthes lcnﬂvgdwents the

sons§58d 5200, 08 e 5 I MRS Y e i

labeled SAAPMERbd %1&?@@11& lid a ﬂﬁ%ﬁbs@ic&n&@tyb dh hilaglfg ehoiety, or a therapeutic
t hree-di nensi onal inmage of any part of the body. A

mOletycorrput er is programred to di splay two-dinensional
n %F]g
n% r ave%‘?{)glgz) %ﬁ%{%&t ‘%6%60 g?i) ocgﬁ%ép%dh Crtas;f:temals spch as, for
examplé: arphamaceﬁtmaﬁyt hecepth®hd ishltc atd Qi’aljlﬁn dithde bbmeiad | pmsmfe buffers,
soft tlssue masses when initial CT scans are not
Pfeser"%ﬁ‘ﬁ@»r’f’c’é‘é‘tth% ikegi i | arly, contrast agents aid in
%@ﬁg‘lhn%n &ﬁm\éﬂéc%aﬁﬂhﬁ&kl&fnt qPé‘lﬁIléd tifh S ot rpo@%ﬁ to prevent
esl on or exanpl e e use of contrast agents may
oxidatian df tilwe chidbtoneadictyn &f cehaEnr ehbddimest) heofintmxidanbis artemin C

adj acent vascul ar structures. .
(ascorbic éc? . nlglowever lta}s contempiatede %at any other antioxidant known to those of

ordinary skill in the att, such as tocopherol, pyridoxine, thiamine, or rutin, may also be used.
The components of the kit may be in liquid, frozen or dry form. In a preferred embodiment,

kit components are provided in lyophilized form.
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CT contrast agents include, for exanple, iodinated
contrast nedia. Exanples of these agents include

woOaudsabzrvat e, i ohexol, diatrizoate, iopam dol, PCT/US2006/012132
et hi odol, and i opanoate. Gadolinium agents have al so

?ﬁ goldggﬁaﬁte]%#g%q%%g@reguts 6058% g?mn%g}i%”t c}t 3R Lo1d instant kit

could s&é Qﬁ@(ﬁb@ﬁi@n@ﬁ@%ﬁ fpdia by hegin g peadcaitate. CTh@fb@hﬁ(ﬂﬁgy is known as
. agent (h@l scussed in Strunk and Schild, 2004).
the shp}afgarm oRasethadhc el hamgpaigiqoviRey on”/ﬁfgimhaenw@%%weuld be less
gi I
than 15 rﬁﬂ "lg% %ﬁ{Rtk)ituésoZ%@gls %hésl F%%Hl%@%ﬁ?&?%%fﬁm&em imaging
applicatic@d] (FdrrifgueRe yopq;ieg—ﬁal(s 3tlas patfdifele fdrr@&sgadﬂ]mammo&t MRI. The
cold klaggeiﬁq gonl.]tlé |%lsuesg ggzﬁqu%ﬁﬁigeﬁe%%rdlgggeg I %Bf ﬁ}(é%]?lléte ﬁ)g kit could be
I ely gives rise to the

apphed%{glﬁsgfgﬁ%?ﬁ%g&ﬁ%&g er |arrrlgrﬁléﬂﬁ n MR, the sanple to

be imaged is placed in a strong static magnetic field
J. Mieth®isTef | Rgtexmihing cthe pEffectivenessx of te Candidate Sulstancgf as an

i{gdl .0 fregFency (RF) radiation to produce a net

on in the sanple. Various magnetic field

mh@gfe@éﬁﬁnmoﬁtfhﬂnerFé%n&ui;ﬁzﬁss teiddact deterhitergSii rﬁfeb@veness
code spatial information into the recorded signals.

of a candiflaeaibsiggcasfRaimAL)nA Mgt Haelving:g frlobtainipg P§%‘E§%¢P Blﬂé%tance
(b) confu%at‘frg@yéﬁerllﬁ}r}%{h]@ecag&%ﬁ@%}g Ql%lcr?' t?\i\'% fo mme Johﬁ)‘ﬁsﬂlgq;ﬂhm its

sequencﬁ:l tiwo@® mdre nbﬂsaaltlm@ﬁnhs acidethat wilMRnictimgiorgndlviltetrmételaons; (c)
hose used. in t echni ques. Their r RO .

introdugigs o SRAAF SRS B GRG0 & SHbowoAb Orocting o

signal PMntl hnd Qﬁﬂﬁda@@kub%taﬂe@bo}\;yvgéﬁtﬁﬁtc%ﬁ ubhleC® RRGmiR SBUHBAveness of
he rel axation tines produce a stronger

the can@dQnathcﬂflas am@mgdg@pl n-echo MR i mages and a less

tense si,gnal on T2- weighted inages | es. of
FRE P Py o R Bh GRats e O i8S, Qg ¥ candidate
substan6&N dRGAEEv IV eh@belys Ak ¥ usal ¢ gtk @9, patichlar dikses of candidate
partl cles. Both CT and MR provi de anat omi cal

substanfesf ssteeted with eA e sowardp spevnah gitikHehat predigtieved to make them
more L %Z{bgﬁg%?aggsrhql E@%l Structure. Conpared to CT, the

€s o g nc[ ude | ower patient tolerance,
Botuiaiongit ¢adnieatshatronp acsraker for drdatdkétytodiarsigtahderived from the

candld%n?t{bgﬁgggedt@gf;gggs{l\%gf gf%\él%%@gg{%g t?egttwlpr (gfﬁﬁq gtroel at dnéc? candidate
substan$ﬁi§&%é\>ﬁt£@e%5nﬁ§ate@Qéﬁb ie&T. on the other hand, is

tol erated, and readily avail abl e but has
Tovidentifynthe asffectivemsu tof on coadaté/Rubstater e rigwiging agent, one

j odi.hated .contrast. and ionizin di at,i on, (Al rico et
sencraly i imiR s By Beatseis S For e Nenhae i Bresence
and abs@ﬁietdf%e daBaGuBBEadd ty provides functional

information at the cellular |evel. For exa

A@mm@gmgo@adalﬂy 00 He §10spfabr araiaph kil gir ngnen@t such as those
imaging modauhtlaers s\él[ ?obr{hl :':11%0\%, &in T%Jgﬂp(il%d ih TRt Msurement of 2 signal from the

candidate substance-polypeptpide conjugate.

It will, of course, be understood that all the screening methods of the present invention
are useful in themselves notwithstanding the fact that effective imaging agents may not be
found. The invention provides methods for screening for such candidates, not solely methods

of finding them.
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Optical imaging is another imaging nodality that has
gai ned wi despread acceptance in particul ar areas of
wordiction®™4 Exanpl es include optical |abelling 8€1/US2006/012132
cel lul ar conmponents, and angi ography such as
| uor j gi ogr aphy and i ndocyani ne green
ghgio@?@ﬁ%@?ﬁgxanples of optical imaging agents
iABChdgd eherdinr thexiarm| 'Randiiator ebstence” @idch toraycmotecule that may

.derivatiye, indocyanine green, O egon een, a .
potentigilyr hayg YWl ps o Sgesingaee: ce:ﬂ}ei %5%%9@, S%Lﬁ%%mé be a protein or
fragme @680t @ sHEN] ﬁﬁ@febﬂl@,e Qf e\{gng%méa@ Al 88flec® RARAPprodB to be the

erythrésin, Texas r erivative of Texas
case thatelty mastaskiul phaymeeologipahaguaindsivilbbe cempduridd yliat est structurally

cascade blue, a coumarjn deyiyative napht hal ene, a
related ;Koo 206 DGR ot Voee ol canoyey o e gappxjreroved
compoi§ is knowhé FasieHNdirdRatass RidmeRIdeshoti JHRE bopaRAa ilith know
__~_ that has gained wi deSpread acceptance is_ ultrasound.
inhibitogh andeastiviatars, etgiradjcliens roleting testbd stpstiipd $argel ypolpenles.

ovide realti crosssecti onal . .

ThS atipt o TEpe HBFETEC | PRBbed PACEE wpope ol Jmovypasing
agents. bB9Qgledting Wutih he4168, ii0R possibletobfashion digh; vhtiuge eyore active or

sound waves and a conputer to create inaqes of bl god .
stable thas St waturp} golrsylesarbich hgan lifferent seemidlitidgpHeragen or which

C r r

ey ot PB AP I SR B bl B et
three-dinmambioaslt stagent sfor @ taegatmoletyles ec enfragheant| theneefit ,This could be

i.ncl ude perfluorjne and perfl uorine. anal pgs, which.are
accomplisivh REERS TVOHLOHEN B OB PaT o) HePEPHGgh of both
approadii@flance grey-scal e i mages and Doppler signals. 2

Procedure for Dual Imaging Certain enbodi ments of the
prdsefs possibéntd ose peitiodies to aiserstaliothe gruchwa @l mgtaeges icompound

. W thi,n .a suybject. usi,ng two_ i magi.n dalities
sctivatqic G s AL g5 PP it Sach e 8RR R aff pobseauent
drug ddsi@mtdhBe ibABG. Nt Op&kIHIPQ Bppddsk i f6teiabeslalloBhphy alogether by
conplex. The first signal is derived fromthe val ent
generating: anti-idisiypin anbndiesde snigngtiqrhiphpenaselqsicedy pedys gbody. Asa
: ' i A : . ' '
mior BP0 g 08 S 11 GBI | S0 gm0 b
analog ofitheb&igipgl| anéigen. n Thh ess-idivhypdi coahit thenfbetused po éatify and isolate

o [ t hods. . The i i, n dalities are perforped .
peptide T Pkl dtpisg s oh PRuEadie FohOet - (sleeled peptides
would GRARRS/etdsORe %ﬁﬁﬁ&&k@g_&tﬁeid%t%%gqgﬁﬁl o2l deYertfeliaddg/ e methods

_amount of the conposition of _present invention.
describ&bherendmppreduting antthadiasgusngiet exibedy apthepatigor med

uring.admnistration of the.dual imaging conposition
G bR 20T Bulh e bbnrghy it P TERME CoRETRAR s, smat
molecul dilsenE BIDAI JEEBY&L. tol Meetfthé Bhsit FEErAKoresdliddty sttsstances in an
per formed beginning concurrently with the )
effort teychriei feracatheodensilicetien gliaselilnegineyndsy rrmbigatogplappropches also

e 355t OB 0 B, AR R L e, i
and fouth ganatatiomEBohpounds wedsled iy acfve, but otherwise undesirable compounds.
Candidate substances may include fragments or parts of naturally-occurring
compounds, or may be found as active combinations of known compounds, which are
otherwise inactive. It is proposed that compounds isolated from natural sources, such as
animals, bacteria, fungi, plant sources, including leaves and bark, and marine samples may be

assayed as candidates for the presence of potentially useful pharmaceutical agents. It will be

46



10

15

20

25

30

these stated tines. The second imaging nodality may be
perfornmed concurrently with the first inmaging
woundmliotis or at any tinme follow ng the first PORGISHW®6/012132
nodality. For exanple, the second inmaging nodality nay
understQ5 tﬂ%lrélﬁ gﬂﬁﬂiaﬂgﬁf&ll %geﬁﬁcto _b%@@fébﬂfd QR als3BO Féri\;ed%lé?nthesized
or any nger period of time follow ng conpletion o
from chdnsicdli ctipasitags ng madahadey coropowids.anYhus, e is mndesteed rthat the
., any of these s d times. In.cert.ain emodi nents of .
candidate, éuwaégsntdem{@tnfhyoﬁﬁe PRisor] AEERLAYSBER T (R gholvpeptide
polynud @@k helP nA618cule AIRPAGRE GORGBUBIRAIcbpSHedy thB@inayeY designed
begin at the same tinme follow ng adm nistration of the
through ramenabfirugrdgsigasiartglg fromikmowhankibtorgeu bigmplatoraini | i ar

|t rformance of .the various . L ng nodaljtj.as.
Hchtudif] A sBORGS, Rt S bl B Yl Rk "o, Wit mvolve e
adminis@ahies et ®ndfouhdeinpmegPadprivgd Reds 1o thetdnimal. MAdnlgstration will
the same imaging device is used to performa first

be by pRagPHE el onldy banutilizede Esnelinip gpin gomstigicat purnoges, such as

v RO O S0y s RS0, pedancons

intramuseuarp@tyapsitiohéal ion ittheveasts ingactidn bSpafivdllyacontéplatetigoutes are

dmagi ng devjces that are avail abl e for performance of ..
systemig u}tgafvg oqsrfg%*ptll@l, ﬁ%%q?tagmgﬂgraélogé/&% oii ﬁ’é&f’lﬁbh suppfy, or directly
to an affRdalsiity, and the skilled artisan would be famliar

with use of these devices to generate inmages. H

Radi ol abel ed Agents As set forth above, certain

odi ts.of .t he conpositions of the present

K. %W{Jﬁﬁerm‘éﬁgﬁgasﬁ val ent netal ion chelated to a

Pettyinepidcicofaie fRberthitdhtioh PeRain b 6B bOsitibre Whdreiita therapeutic

. nmetal ion is a radionuclide. Radiol abel ed agents, , i

moiety ¢papjberied tathe polpasiderveleat sredali iga rhelpte pk ey pressnt tavention.

. tio ! . Y ' i
Thos, R f8n BF Sl E Bt Ay SRS SO b becfi in dua
imaging ampthexey, hicettsingemdevddd gmiprdédents.edie tlerdmuiic moiety is a moiety

. radioactive conplexes in_ solufions.containjn .

that is AR e KPRFR Pr At iSRSt Pt ?fgﬁ@e_ I rtE%t‘?G%‘%t (Progrevention of
hyperpiBliterdtfiid disald T @ subfcR OPHE st Hidy e dMkmalRadinOlsaligh@hal. In

i magi ng agents provided by the pfesent invention can
certain pastiogdeckrilprdimetadhe siliertsd ¢ bemim a manmmal i an body. In

BERRRIBRBF AR ADE AR At 16 TSP RRS 3, Mpfeuti
valent §fetdl ! iohN(d Qe FaL138, FRE-188AMY- 866, a8MI0)i Sit8Rt b SIBM 5L and the

in a single unit injectable dose. Any of the common
polypeptidevinkent metrdwpn chelettois enigent et iis 2itheraprittigragents (jafher han an
o | | i r . .
imasing 8541 S AP O, Q0 o AT MR U v
diseasepr esent invention for injection. Generally, a unit

dose to be adm nistered has a radioactivity of about
0. foperpegliiergtigg dispasg apherein, 5%'191@¢ &t 8B Jiseree ACiatsd B pbnormal

cell gro?x’r?lg ol a. nort ce(?)lg b\t%g ta ¥ a&%leﬁﬁﬁ@ﬁyﬁe}pﬂdﬁfératmsﬁ%sé fnay be
cancer. The term “cancer” as used herein is defined as an uncontrolled and progressive
growth of cells in a tissue. A skilled artisan is aware other synonymous terms exist, such as
neoplasm or malignancy or tumor. Any type of cancer is contemplated for treatment by the
methods of the present invention. For example, the cancer may be breast cancer, lung cancer,
ovarian cancer, brain cancer, liver cancer, cervical cancer, colon cancer, renal cancer, skin

cancer, head and neck cancer, bone cancer, esophageal cancer, bladder cancer, uterine cancer,
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After intravenous adm nistration of a diagnostically

ef fective anount of a conposition of the present
wonen7om, | magi ng can be performed. | mgi ng 8CTAIS2006012132

within a subject, such as an organ or tunor can take

I r v h
somacP 8, bindEie Eiecl IRHIE Ghes SR o AukBhid " othe
embodmjnﬁﬂs oif ﬂsimmeﬁsl,nvantmmt fheciapnedr immmptastatiotariche

adm ni stered dose will accunulate in the area to be
i maged wi thin about 0.1 of an hour. As set forth
L. ﬁagyéhemmquy ﬂﬁdeaal ?%vmmoa%&ﬁfﬁggl”wom
to those of ordinary s e art. Exanple
I cértedie eﬁﬁfﬁdn@ﬁE@f the an@ammmmm,utge apmpositiong @fitthe present

, r adi,ol abel -radiation
inventichygry syl USRI e Rire BBk a P n§lateppy). For
examplé|Shé ?o@p@[ﬂfﬂ@asrs%dlf&ﬂi Rérefieingg be NUclaRIBH A (A18itSnBROLRASSat is a
is often referred to as gamma scintigraphy). The
therapeytisaypdentgnetel ios, arevelt pupisecopd daeisy thids paberapsusicenciply (such as
an antic%.m?&?%'& .h.er. to localize at a pathological site
e ned posi ti ve contrast) or, alternatively, the
Fardéahtple ehe ivaleshoseh igpael fdecabty-entitert 0AS bemid d@ﬁr&ﬂ a beta

such pat hol ogi cal sites (termed negative contrast).

emitter 5 31y 48Pt 12h CEHD éeﬁar?élﬁfgé’ FranyHangs SEeHEpIEn g bheth 6ﬁllté?ré include
Re-188 QRQ%B' - fé?s”fﬁe@@eq cWS‘rM@' U orle0bf BY: IR a0 BRI WSld be

‘agent,” wherern f incl udes a seal ed contai ner
familiari wcthuhewgagnm ﬁn‘emﬁrlm thedrepbanti ofy hypferprofferatpepdisetse, such as
conprising two or nore consecutive am no acids that
will function to non-covalently bind val ent netal
O8O 6T oihr R siYfih itd SDlvoRO8E anfiardytie théWeSign %Q%Hémét‘ﬁerapeutlc
chelate a valent netal ion to at |east one of the t
protocolsf aitde mechetiasn depren pentealy éhatneano apliedsin e @dmenstratmn of the

[ ; fo n agent

comporf IR0 T8yl DBl o RECRA 18080 BB 20RP s,
combingtisantvith otldr theapéuiRepbialiics itecied Glt ufbaﬁnwt tdTi mhyﬁéiprohferative

sequence a tissue tar getl ng am no aci d sequence
disease, fugly Ad SICET- o RVHRPIAO e 088 fi SFHiRary skidl igrthg 2 n@%betfmhar with

C a
iUy RSO i Ao 2 Gl SRl v
single dose, oh mqitnply pleptsi dEhe ffdt&nkwbslddde mbeitqeéd semtoxicity end |response to

treatme%?ﬁW%l H? 9/%8‘? gm’ﬁ’foﬂ’ia? t?a%? O(’iﬁhln I rlg/g’kﬁ]r g’stgg f%% |e :“r/n e 2? |OI on and

a sufficient anount of reducing agent to |abel the
conpound with a valent netal ion. In sone enbodi nents
M.  Bampaceptiealdivepaxationsi on, the kit includes a val ent

e BR e ShE PR B e Hbicans o
diagnosgenligdéff@nits Bfioundeofpd @8ePbsitiby &It the hredeRe iBRhNGEPITIRE phrases

is |abeled with a second noiety that is a diagnostic
“pharmaespiigay, ohnPharaIERgeieailat 99066ﬁﬁbé t 19&r aB’@EﬁHeEﬁ%&D'etﬁffeCﬁVe or
dlagno§gﬁllg g?feﬁg%éer ‘{312 StS%%@%ﬁﬂg%@@g&éﬁp&?ﬁ%%%?% h&aﬂroduce an
adverse,pddmrg[aa&%thaahﬂltywaﬂbmabtahi evhsaladmitistesd] tosdn tiighal, such as, for

m)tlc ressure, bufferlgl
example human, as appropriafe e preparation of therapeutically effective or

cancer.

used in

diagnostically effective compositions will be known to those of skill in the art in light of the
present disclosure, as exemplified by Remington’s Pharmaceutical Sciences, 18th Ed. Mack
Printing Company, 1990, incorporated herein by reference. Moreover, for animal (e.g.,

human) administration, it will be understood that preparations should meet sterility,
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preservatives, and the like. In certain enbodi nents,

an antioxidant included in the conposition to prevent
woxi@am7om of the chelator noiety. In certain PCT/US2006/012132

enbodi nents, the antioxidant is vitamn C (ascorbic

ool SRR 00, 20 g s

Standard$.t, such as tocopherol, pyridoxine, th| anm ne,

rutin, may also be used. The conponents ? he, k|t ma «
he Ws?fi TG da comBoEHOB CORPYSIRG ATMCTRPFILCH R TG amount” o “a
od I I
compofiIROKgFEing f BaGRIRRAGTLANE BEAHLTSIRs NI b Sl
dispersion nmeeli «; icahtinuso sirfictantd) enGatidantsy presatvakiives @aul aht]beq:tmeal agents,
..__radiodia nostlc ur po pertec etate.
antifunged ARHUP D P L ARG, SEERIP™ SHE 5 Birgimees, drss,
drug stabllezeR %a%rlﬁha&@ éx'c{lﬁe@ d{s@fﬁbgm ag&%umbﬁabﬁs W&:@nﬁ% agents,

l'ess than 15 m n he Same kit could al so be chel ate
flavoringi agentdj Afess swah liest mptsrinlsrandi coiinations Hisgeaigas would be known to

on of BRBMFS 3P )RS5 0BEF o by e B gponiv

with th@&ﬁﬂllvg ih@edieglit@sedin PliOstestit tEmposttidnsdd sap@splateds
exanpl e, the kit could be applied in tissue-specific
the g@m@gsmw@ﬁgpt}]@eam@sqnh @}Vgp{ion may\gputse dkferent types of carriers
ter f
depnd 5RO, 15 B SLUEDSRS, 00, B GO0 Sk
need toClontierifel ﬂir&ac]nremktesdsf afimte¢tention ras ng]ebhain efThe aoimpesitiess of the
of. a candi dat ; S%St ance jas_an i ma

present; {yGRGPRQ< apeoBRRINT NG BARHIE SHRLIameNy. (gjraarterally,

mtrapex‘ft@ﬂéél'lg'at | N QEsismafl 2t | BeabiRiaggndi Hﬁttaﬁrti%ﬂf‘aﬁ?anCﬁltttaﬁro@tatlcaly,
pol ypéptide conpriSing within its sequence two or nore
1ntrapleotad1lsrecmtravreclmilm mtiadasainat mWamreﬂbnctmf@wagmaBy,n dintrarectally,
topically gr@én 0 al i cé%)rl t,[r og h gl s aﬂe usl%rt beopjunctival,
picallyy & ol %aé”ﬁ?ﬁ ol HBET 00 2> SUB et Yand” T8
intraved@l&AY] N@ueosallgnahtrigepicuidhelyc anttadiabRically, 1ntraocu1ara11y, orally,
subst ance- pol ypepti de conjugate to determne th

topicallgf fogelly, veireldsan, driupion, equidpest J@ﬁ%t%ﬁ@@éedaﬁefﬁﬁquhhﬁhwg target
cells dlfegﬁgew? IQgﬁl%tqu\hQ%q e[r% 1élat 1 gﬁ%@o&ﬁ‘mo@gs qu%@&h&g & by other

braries o tanc
methodadrtaay Rednbimaliyn of e faggaysanmyuli dekaedntto oheoofisrdirary skill in the
particul ar classes of candi date substances sel ected
with an eye towards structural attributes that are

et Lauade ﬁiré@éﬁﬁoﬁrﬁ %@"ar&ﬁﬁ)ohﬂtlgﬁ oy tﬁeoprEéHﬂP {dveRtiGSadinistered to

I magli ng a ent. y functi on, is meant that one may
a patieats sy bé aleterménedbby iphysiodl ?mdsplgsmaﬂogiefrh fneigrs penh ashbody weight,
red

R

concurrShISia31HEes F&ﬂid idereafiohd adiepity af siddpatieht, ad® on the route of
|dent|f the effecti veness of a candi date subst ance as

admimsémtlpnra agragisianer tsprongidiRfoaladpinipirationeyidh in ARy eYrat, determine
the conth%ntmrg rO}eéstefg adlv8S Hél%d%ﬂ&g)gﬂla!l c%&%%iEiQS a?lﬁl %?O%Hageedi’)s%(s) for the
individual subject.

In certain embodiments, pharmaceutical compositions may comprise, for example, at
least about 0.1% of the polypeptide-valent metal ion chelate. In other embodiments, the an
active compound may comprise between about 2% to about 75% of the weight of the unit, or
between about 25% to about 60%, for example, and any range derivable therein. In other

non-limiting examples, a dose may also comprise from about 0.1 mg/kg/body weight to about

i
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and absence of the candi date substance Any inmaging

nodal ity known to those of ordinary skill in the art,
weueds/1@s79those i magi ng nodalities set forth abeeeusen/ 012132

be applied in the neasurenent of a signal fromthe

00 B RPN PP BE B b o 00

Inykghmhhﬂdghnﬁﬂh&@nﬁﬂﬁ&@ﬁt invention are useful in
t hemsel ves notw t hstandi ng the fact that, effectiv 8 A
J%r@r FRyel %ﬁ?@pﬁﬁy% ISP 2 O G RGRRP Greiard oxidation of

one or & h&ﬁvﬁgwnfysg{ ﬁﬁ@deﬂgoﬁ 8f thpUehorf aﬁﬁiﬁ&a&@amsms can be

oer met ding them 1. Modul ators
broughUshmht hg lpeasnrvlaheest schnal vamalisdatibacterind taad aetifumealagsmsomcludmg,

but not ﬁ%@ﬁn&l SC et h%@”&%&;{ﬁﬁ@ﬁ?@t@hb@gﬁ)\é@b&m ! é logobu%m%P phenol,

sorblczib'icpttﬁh{ér&%l §f Q@BRtdbeeRE, a smal | ol ecul e, or even
a nucleic acid molecule. It may prove to be the case

ﬂhatcommemm ofithe prgsens Aavertien mayibe Sprewaisd ima sropdpse, pautral or
salt forfn n‘g uttllg a%ff:ep?auq §atltg 1@1]![(}/6 ﬁlgl gltts[e For{?%fl Kﬂglevelﬁee carboxyl

g agent conpoun

groups idé’ﬁﬁ/étl/ &@nt ﬁﬂiﬁg&iﬁkﬁ Bades skel0ws & Exantplq il l{gat:ﬁh@ﬁllng rainmomum
and i ncludes not only conp arlipns wi th kno |nh|b|t0£
calciumy gy igEAG Wydioidesy gf SBPI@ BTG RESE et iSOREPYEiAg trimethylamine,

HdirstdrWed i, of target nol ecules. The goal of rational
histi “%rﬁ% &Mgﬁgn is to produce structural anal ogs of known

ilmegibndinsgtsnvisere Bie wngmsitiog 1ssmahhcpmhfcmgs a cafrier san be a solvent or

diper B b Ao Buf 2 s FRASHESHIVE @, syoceo

propyléilﬂef él?&o@ NfiqRd $esRilyEdd S1ycdlOel)t E{il@& '(@2 Qﬁgl%&riﬂ&s MPdgetable oils,
ect the fanction of  vari ous | ecul es. I n one

llposonafpb piach edmbippigonscherdoly eﬂ@rm):@erélul@me@ﬂndmmmtm for example, by

the use-tS %zé?, ectg%éneg”qu%(r:h %(S)L?cé@xg% glc %Cu %t gléceboif {h%gr'ggﬁ]itred particle size by

disperstony Bt @rti@g saghys, fopeRahsle H&jﬂﬁﬁ‘bd)l@@l @r lllhﬁs dycthighisaatfisarfactants
of both ageproaches It also is possihle to use
such agnfor sramels hyiraswappdreiuiess: of rceabma@%? }&r%%fr@éb methods.  In

many &9593 Qu 1%%t rgi%}zﬁ’)ﬁe o 1ﬂdTLtHebfth‘Bﬁlch E & fot RBkSinple, sugars,

proac har macor e upon sequent
sodlurrch‘rﬂ@qdzbamcgmbmnohsathbméd It is p035| bI e to bypass

%’r}lg : ﬁﬂ%{%}%}t al {%}8{1% g’gg%gjl eg)ta?eﬁn w%ggenﬁglaltlésn Quch as filtered
stenhzﬁ’t'ﬂﬁ{ BGRHAG! Gﬁbér¥1oﬁ§ Bﬂe\iﬁeyﬁ@éd BPR¥orpOeatig Thd Viouk @ﬁﬁﬁzed active

a mrror inage, bi'ndi ng site of antl-ldloty
ingr edlvmi?a limfo estaipechieks Whlclb eontaing e l@glcoilsnerﬁeoromegmman or the other

mgredle]gkéngg % é‘ragg 0? géelné&' goﬁé%%) %%fetg‘g | ? %gﬁkog S e?ﬁg n{chtable solutions,

suspen§BRbLahh¥onOthelirefeagl Ql@éthddsnffqﬁéifa%iwm@&é ivd@sum-drying or freeze-
Sel ect ed peptides would then serve as_the pharmacore.

drying Apphhigues wbe@ewaayp@édgeq{éhma@@vm@mé@h@ Wecditional desired

1ngredlg§ ﬁrgfélggdprgx%oﬁélg) Jt(%i{le-qflf%géﬁc 1&19d%%&1991d bfRSeofUSirRg lﬁﬂld medium

should be suitably buffered if necessary and the liquid diluent first rendered isotonic prior to
injection with sufficient saline or glucose. The preparation of highly concentrated
compositions for direct injection is also contemplated, where the use of DMSO as solvent is
envisioned to result in extremely rapid penetration, delivering high concentrations of the

active agents to a small area.
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On the other hand, one may sinply acquire, from

various commerci al sources, snall nolecule libraries
woOhaic/1ar®4 bel i eved to neet the basic criteria POT/US2006/012132

cani ddat e subst ances in an effort to "brute force" the

identification of us quunds Conbi natori a

abhsr erapnsion) mpst bg st i%@iﬁ%i congditions gt mapyigriurg il Yerage, and
t [ 50,
preser Pl &flksPlhe! asﬁ&iriﬂagt Hidn g%n%%SO%Encltn OhcRlas BEELAE ond fungi. 1
will beaai;tpirmted)that etdotoxin sentamomEon aliim:éd be kpatunuiémalGaatdi shdt Evel, for
i ncl.ude fragnents or parts of
exampiea{l) @%%gipﬁi@nconpounds or may be found as
al‘ﬁ amcﬂﬁr@hmﬁrh&ﬁ§ ;95105@&1’%86%9%’ injdotable &fn@posmon can be
erw se i nactive. i S proposed that conmpounds
broughtsaisioat by the owe mathe atDmBQﬂlﬂn@I?SOf ageots delaying rmbberption, such as, for
er.ia t sourc L ncl | eaves and
exampf i v BT S oS, Canc: dat es
for the presence of potentially useful pharmaceutica
ents. It wll beunderstood that the pharnaceuti cal
N. embglittwni@bTb@iﬁ@éfned could al so be derived or
S si f al nsg. o
cE BB el O e BRI SRS kB0 o TRAHARE Somprising o
polyp@)tibs ttanarhidde ﬁtsecfdnddndswtytthﬁ: ip b gis@mieutio vieiétly O clith@r dmbodiments,
epti de, | ypept.i de,, pol ynucl| eoti d smal | nol ecyl e
the pOf Etiler ¢6dss rANARING AR SCRSREH AL a1t thege P agunejadf grrgnce:
é%’ Q&n?%lh&ﬁaéanq{e@ fles irgﬂ?iestlteﬁﬁﬁén@ 9f ﬁfs@ﬁ@eg NQWH as cancer, along
I bitofs or stinul Pors Treat ment of subjects, such
with aasthamagmt o7 therdply method,confeoabiy snathér canperofresgmeite Treatment with

s GRS Ol B TR P40 s SRR B perpy method
by inteRMiserdnBals EOH @hibgtedltthb| Wédd. T ™ e@dbodiféts GWhere another agent is
non-clini cal purposes, such as intravenously,
administerecatangctiesld gensraily| asitsrthatop srakicant paaed jof étmfb did not expire
r u e n
betweén %1? agglr mﬁ%c%] ggir'{ftel?}p tS?lgI?/ et%%cuéle?ﬂ%éﬁ{s%%ld gle(l:)e fable t(f exert an

advant@gétiuerypd:cﬁﬁmded offt@ Dnathe csil s tFamiegapley &vie rwn’&mplated that one may
i njection, regional admnistration via bl ood oi

h
admm@% pfWe g]reedl £ 9ty mqge #0555 il PRE ageplp sulpstantially gigﬁﬂtaneously
(i.c., WDHRETRS Blah hE5R A iyt %&ﬁfhstﬁe Q&ﬁ%@élﬁorﬁﬁﬁ%é SreSdnt if\Rntion. In other

present 1 nvention pe tal n to conpositions wherein a
aspects, hethapi@amtnccagmt et meﬂmdcmay b@ adrethistered wgthin about 1 mmute to about

48 hmﬁﬁ\ggﬁp { Il)qugr-lt\é?gg/gf ﬁggcagﬁﬂ I%gﬁlt «%rg]eq%glcélﬁg)élgif] fs a composmon of

the préd3MeRiveodYRY priod t6 @hiRt AfeROH kB RHitSef BReU@lsel fdrth herein. In
dual inmaging and therapy. In certain particular

certame nﬁmﬁierréwﬂgnertthea chepapbor of theipsesgni snvgntien épay bhpdministered
w5, SEEAES, IR Bk by AERE bbb oo

therapétmcansdmitﬁ@hch dhewgel @GeneBierdds. an s@ifié Biblationsidhmas badesirable
In certain particul ar enbadi nents, the subject
to extong e ﬁlehtuﬁarpenpda fow FeRmsrh SigRIFSARLY. drovaner: prlsse deveral weeks (e.g.

about i Y& Qb rrfi&%pé@%%‘étwg%ﬁle {%%Qalﬁ% ?ﬁg{gg&%bgﬁl tic

ent ne
W&@ousf‘dbfrﬁ)@natﬂndnﬁmbé Bdiployaddtht klrimed agent for dual chemotherapy and

radiation therapy is designated “A” and the secondary agent , which can be any other

therapeutic agent or method, is “B”:

A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B
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pol ypepti de-val ent netal ion chelate is an agent that
is a therapeutic agent (rather than an imging agent),
woOheds/10zm4 be applied in the treatnment or preveRCTS26/012132

a hyperproliferative disease. A hyperproliferative

I e | ei fi S an I Ssease associ at ed
BEBIE TR AR/ER SUFRVE AZBRsABID ATt ur nover

For exanple, the hyperproliferative disease may be
CBROBIA BMGAISTAVA/ABDGOR/AAS ABeA/Ae/ap/A s defined as

an uncontroll ed and progressive growmh of cells in a

tissue. A skilled artisan is aware other synonynous
tAdminigiatiop ofdhe omposidens efsthe aresenl inyeatingytoo petignsrwill follow

s B 68655 FoBT T R B P

toxicitgafiagy, ofallesbaghiieaditis egpueeadd, thhtthg treantat cyddssawodd be repeated as
cancer,  brain cancer, |iver cancer, cervical cancer, y
necessgigh orlt @kRcEr contemplatedaeb varigny §tapade etherapiesd aantelh &g ksurgical
intervEﬁ"lf?lﬂlcf,‘:"fnzaybtg’é1 %P}El?éalcﬁf cofBRRAGY %ﬂjch BN G&Cribtd 394G These therapies
cancer, “uterine cancer, stonach cancer, pancreatic
include ahuter gret ewt i tinliwd danedditiohal nrhemathempy) eaddémirml tadiotherapy,
. ogher enbodi nent s gf the present invention, the cancer
IR P4t PERAALEFYEEY- Dual Chenot her apy and
Radi ati on Therapy ("Radi ochenot herapy”) In certain
enbodi grent scRémb#iRrpESENt invention, the conpositions
of the present invention are suitable for dua
Herapisp aspdinchigies vasietx REperphination therapies with both chemical
. i y . epti . .
and a6 BESPH TREATEALY Lomp Rl BB GhelsbEs B R e sisplatn
(CDDR)nadarbeplatint, hproap®utineg vialckiotetiahiak, icoeloplaspi@hideascamptothecin,
. second ety that is_a therapeutic noiety (such as an _ .
ifosfanyde; %&@%P@wau%f busl g guitrpgiges, ofasinomEEiay  Jaggorubicin,
doxordBn,PBleBmY&H A pRBbhy&h, eie’t’lg@?ifd'b"(ﬁ/‘i*w @foRifen, raloxif
XM tter ig any age%t t hat n?%s eta energy oﬁ%ahghraOXIQW’
estrogenaregeptoEhind e sgants, batcd, gemditabien, navdlbide, fRemeylg@oteaRe tdnsferase
. ..1..86, Ho-1 .66 -90, and Sn-1 53..0ne.of ordi.nary skill
inhibitFR! PR o R ol R e T P B ca® BURTiekp B on y analog
or derivativieR@ribfitesFitReRfregfindlyper prol i ferati ve di sease, such
as cancer. One of ordinary skill in the art would be
famliar wth the design of chenotherapeutic protocols
and r i at i Radiotherapy prot ocol s that can applied in
t ol i f 0 .
LI S A0 A RT3 AL LOCCRERSER ictude wha

are corusedlyl khowadsi ks, 30-ravst imdddiie dirbaedpeivetcofmdlidotdp@s to tumor
directed at_treatnment of a hyperproliferative disease,
cells. Sifeen fancahPNA demgaing faskre aleqe emtesnplpted sychs g micrpyyaves and

UV-irth &AL ¢ i lf'lllt%t %ﬁel&?ﬁgtla%laﬁ W‘egéjfa%{%'ﬁ gffé& gah‘tﬁjaad B&ngg tof damage on

approprlate ose mnistration to the su
DNA, shéhegppretusat offdNApeotheaepliciioghed cepag,of @NALLd ph ehe assembly

d doses. T?e atient m$uld be nogiggred for foxi ity and
and maiuigRatice Of CHOMASETTENP OBER FEPESP STGESIS AR Hpdaly doses of 50 to
200 robeSR Rk REBhERT Yeridds! df tifle ($1%0 @7 HK), to single doses of 2000 to 6000
roentgens. Dosage ranges for radioisotopes vary widely, and depend on the half-life of the
isotope, the strength and type of radiation emitted, and the uptake by the neoplastic cells. The
terms “contacted” and “exposed,” when applied to a cell, are used herein to describe the
process by which a therapeutic construct and a chemotherapeutic or radiotherapeutic agent are

delivered to a target cell or are placed in direct juxtaposition with the target cell. To achieve
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M Pharmaceuti cal Preparations Pharnaceutica
conpositions of the present invention conprise a
woOhevcapevti cal |y or diagnostically effective aroumsS26/012132
a conposition of the present invention. The phrases
a1 r e | t ; : :
cell kill ogrsgﬁggu gagientg arPEANIRAT 9%efi ) 335%%@ ggﬁﬁblﬁt effdctive to kill
the cellefbmémt\ieﬁomeﬁﬁﬂﬁlgt o nol ecul ar entities and
conpositions that do not produce an adverse, allergic
or ot her uptowa theaction when adm nistered to an
ani maf, E‘H“H’é‘ YPPExanpl e, a human, as appropri ate.
Eﬁ%ui%tﬁﬁ@ﬁ&ﬁc@n geherh@r fdeUsd aat |1Ysee6f' el @ffector cells and
di agnostical |y effective conmpositions wi |l be known to
moleculeh ¢s targdt asdidebtroyncardeer eglls. i Thel lrrghmne&ffetctce masebe rfor example, an

P TEMER S R
serve a<RTBEsEor kI apy BER ﬁﬂgﬁ RbRE dTedredells BY adtefIBr éffeeeell killing. The

Mor eover, for ani mal ., human) adm nistration, it
antibodyjajso Ib@/ b aenjugasedita ; tugmré%na(@hmh@W@ Iﬁé@mcleotlde ricin
t r g r saf.et ri
ool SHER Yo" PORTLRL W O8RS g LR B0, B fscing gt
Altemaﬁt/ély méﬁfec’e% m@éﬁe adyiphocyta cmbymgsu duirfape ﬁmi@uiesthag ir#leracts,
t her apeut j ca I y fective_anount'

either dggetht ?rsmﬁaeca SN0 ios ST Jargst evariovs <Brcian el g eotoxic

TcensﬁﬂyNﬁﬂQn§|| sol vents, dispersion nedia, coatings,
surfactants, ant|OX|dants preservatives (e.g.,

hnmbaherepy,aﬂhuag@m&s be axsed b3y pgal of sy ecvmlsi)md tsasamyniie conjunction

it 5SS P bR LSkt et oo

General®¥ CGhPit@nbs ceHEj krﬁisf‘ beg' RlileOMaRAL S is hihiRhatiend %rﬁetl z e., is not
sweet eni ng agents, flavoring agents, dyes, suc

present ait the jmdieritard etherbieiat My fmer émrkerasewa and ape ok ﬁtsw] may be
f |l
suitable f%r Pa?getﬁ’l nr? i &1%%(5 r%fjchgrpr‘%:s;elntt 1H§%rﬁ1ro‘h Cbl:q%rgrﬁ%ﬁ %ﬂcﬁﬂﬁeﬁke@%nclude
carcinoaﬁbﬂyvsmcl mrgeﬁu @®oktatel dpecifis eantiged, hmw*ps&mﬁr aemypasd bhidgs, fetal
i's contenpl ated. The corrpci? t he present

antigen; ANFRHPASN(PEY BRAfpr i4E-Td: f 1@&’&2{]55&9%‘5«;%% fedigepe MUCA, MucB,
PLAP, Qﬁﬁg%&eptep éﬁﬁﬁ‘mf% oﬂtBr ) B%@gmﬁm nistered in

|qU| or aer form and whether it need to
be sterllefor such routes of adm nistration as
injecﬂion Cﬁhesconpositions of the present invention

m ni.stere |ntrave traderna
P r s dpRorg, Ak R EaR Jrotymetib P BRE oy jn which
therapeiitid E@ﬁ?@m&l IsYadniifiisteda bdfore] aftéry or laﬂﬂfeaéaﬁféstirﬁé la§ 8eytherapeutic
intrapleurally, i ntratracheal | y, intranasally,
agents phthearpsent ivieption. nﬂeamgu a3 (Frapenis amerntapf § composition of the
present E&%?g@ﬁe rry %oﬂﬁ@g{ﬁ? %%%“gnéé%{j%ﬁgusg%ﬂ% (JdJ)éatn\grltll }\1/aa/|e a combined
antl-hypambrbaﬂeeah@wf&bi érytargﬁﬂa@@akl y, intrapericardially,
intraunbilically, intraocularally, orally, topically,
| ocal ly, i {éecti on, infusion, continuous infusion,
| ocal fzed S t#%¥i on bathing target cells directly, via
ApbrxiiRhieK, 60% 8¢ ﬁeﬂs&Wﬁh chiftel Wl Gnd@pd n%&ﬂyQﬁr%oﬁﬁ t¥be, which
Ilposones) or by other nethod or an I hation o
includes hesvematyes, dgigasstwmxlsthgm’% kwiatipe el miéatufe wrghrnafyrative surgery

15 a carslcker trealrmentht?lat may be used in conjunction with other therapies, such as the
treatment of the present invention, chemotherapy, radiotherapy, hormonal therapy, gene

therapy, immunotherapy and/or alternative therapies. Curative surgery includes resection in
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art. The actual required anmount of a conposition of
the present invention admnistered to a patient can be
wdeomrmoined by physical and physiol ogi cal factecs/usumbo12132
as body weight, severity of condition, the tissue to
' treated, previous

wich 9 o FROEScrk Bt 86! RISl I0: A RT GiluPER RH° mor
resectionl ref@atidphysical lwn(p&l bﬁaittleasapﬁi't ofa tdiﬂ?orr Qhlk@di@bn to tumor resection,

admi nistratjon.. The practitioner responsible for
treatmepy pﬁynﬁ%?%(t inghdgs faser FHESRYy CEXPEHEST Vel @l@?rmqﬁge% and miscopically

[

contro ATy ShoR, ek L5 pRACETL R Wby R e efion may
be used ar canjmotioh @dthmntosral @ﬁmpmﬁmmm t:amfs, POMESTS bﬂﬁﬁ:ld&iﬁyll amounts
£ c% rise, for exanple, at |east about 0.1%of the
Ol oty r@ﬁ‘éeptl de-val ent netal ion chelate. In other

enbodi ments, the an active conpound may conpri se

bet ween about 2% to about 75% of the weight of the
O.  Jmiamples between about 25%to about 60% for exanple,

and any range deri vabl es‘%‘he E In other non-limting

exanpl es, a dose may al 8Hﬁ% ise fromabout 0.1

PRI kG TRy tragiol (KDL f@tmitt A R é¥pp g/ IR RV e WEl A L tePFzation

any amount w thin this range, or any amount greater

than 1000 ng/kg/ body wei ght per admnistration. In any
Synth &R 3- Al GRINABILA AR ™Y conpri se vari ous

TToxidants to retard oxi dati on of one or nore

distrpne €h4 7 g, Al tinooi pivlay d&bﬂeecbneatﬁ@ﬁolc(ﬁolﬁf) tIﬁﬁ)EicUimnng, 10.9

o S LSRG S D, O D uE S8R0 B s, The et

mixtur@Mak Theag@al undee ffix fof‘ ohugt N&GhAE WASTevh a0 td.‘i’yness and ethyl
par abens (e.g., net ylparabens propyl par abens),

acetatectipsopdsiedt @AGI]). phks olixtuso mias ovasbédd withhwater 6@mlpin a separatory

c ther: The conposit th
funel“PH2 SRR O B R TR e g8 qulero BB et was
evaporaadi tunﬂar mdu&aapmwtan@adhbysom peftRbhes Sdshed Wil sEér on filter
alts formed with the free carboxyl groups derived

papet. fFr ﬁxlﬁér@%ﬁraéetﬁﬁﬁ%@ efiaRioh svaso Y5 %x dndpeasonitideljegigdiol (620 mag,
2nn1101§’%ﬁ§1§§sb‘1% d TR g@ mB G, Qa?unfllﬁ{lllill ﬁyd%gé?[?f 1?&‘%—1133 %as added

organi ¢ bases as’i sopropyl am née
and thehresdtiodimiature was stmemeverhllghe rfblmlboﬂlmt Wa%@fperdtétfand the sohd was

o SR 52 e S b TS L Sor i o e
acetate Ay tw%Q dkied OW@trﬁEgne%hH?ﬁﬂfate 28 ﬁﬂ%recf er1g. solv%{\ty\?/% Qslﬂ)orated 3-

propyl ene glyc i qui d pol yethyl ene gly
Aminogthyl esradiel guas Cloﬂ%?@b@/ cathi desld vé Qé%ab]l"be syﬂthe,tw schemes of *#™Tc-

_pHPo I,ons ther 0
GAP EHL it ggew%gﬁﬁg}eqhgi%ﬁt grflﬁ%e ?o?o ﬁl\@é ‘??ér%e of
a coating, such as lecithin; by the rral nt enance of the

Synthekie @8 °"ad- @mamateePeﬁjtm E)s\trzthlsm‘,rﬂmmn carriers such
as,. for exanple liq poI or )1 ds; by the use of

§8¢W§b%a§%?%g1§@%t€ag€ptlﬁ aﬁ%@ glg, W 1,500- ,000) was converted to
the a01c{‘Y(g{1]1Q§VQ&c?HQ’ hi€bk N0, B0 W Y BAlRS: 4O R GO ing abgcprclzctra/POR

molecular porous membrane with a cut-off at 1000 (Spectrum Medical Industries Inc.,
Houston, TX). After freeze drying, the GAP acid (357.7 mg, 0.1589 mmole) was dissolved in
DMF (10 ml). 3-Aminoethyl estradiol (502.5 mg, 1.59 mmole), dicyclohexyl carbodiimide
(327.54 mg, 1.59 mmole) and 4-N,N-dimethylamino pyridine (194 mg, 1.59 mmole) were

added. The mixture was stirred at room temperature for 2 days. After evaporation of DMF
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many cases, it will be preferable to include isotonic
agents, such as, for exanple, sugars, sodiumchloride
wonomaobiomat i ons thereof. Sterile injectabl e setuisens/012132
may be prepared using technlques such as filtered
under hfc'%%ﬁ/rac i@ ﬂeolﬂlxt L3kl w %1591‘?%? 1NSodintt b?Ja%%%%dTﬁé( mixture
rporating e various s Zed act|
was d1alyzgd1 @dﬂh&nbl&cwletmn@tsﬁ‘ea&ﬂf lae1,0001ife 43 ki The prmiuan wss fréeze dried,

basi c di spersion ne m and/ or the. other | edi ents
weighegySpR d a JBSGHUEHES pf & Lf% gwya% G ﬁ%@%ﬁ&%ﬁﬁpw (FIG. 2).
There wis 8% @stﬂa@io?g&ﬁeéﬁo PR oz%&’ QD FeteIHAPEDY USNSHeBfroRBYY Si ON,

e preferred reparation are vacuuntdrying
%PTtmegz@mﬁtﬁtm@ § exlin (Sw:esr Bﬁurmhce;aml dne, Povethey, 169 whe added

. act I d
o i B T e B B0 BB PRl Bt b s
100 gl MB45 YIAINEIePE milHatel.| Gtk bromat Wik pRAkEE bpehssrg 4 ®J-Y0 column
buffered if necessary and'the liquid diluéent first

(sephadleE niﬁéﬁ,em mé)o(tSmgm@ Cpeeingnal Comipaie &iti beuiniMP) sod fluédewith PBS (5

o ORShL BB S SSResRh EOED RS, 905 Pl it s 35,

yleldedmmm%yﬁd RaARhEmicREp RS wak abdWe &y R0 BNC scénner (Bioscan,
envisioned' to result in extrenely ﬁhg d penetration,

Washingighj €Y jusige HiM) Bmeremasn eecate: dn%th@ml ascan qeanhg dhe pradyet was
97%pu9 smal | area. The conposition nust be stable under the
condi ti ons of manufacture and storage, and preserved
agai nst the contam nating action of m croorganisns,
In Vitrs Gell BiadingcA #initg Stadiesungi . It will be appreci at ed

LB o8l B TR0 ol e KL o e

(13762NF OLRIPY. aﬂdnTPﬁﬁ)t AR w SRR AP B er RNIOLRS Q?éi‘lsmve and resistant
absorption of &an injectable conposition can br ought

to cisplatmout Bhigfly,heells 80,000/ tviald) weraptn@tetd onb 26X ulag%cﬂt@ne (54ug/well) or

DMSO Gty BT DA (Bt HobrGis. Rrir 0ard Py thcibation, the
cells wer® RENALHARAhRE AR s ggtp,ﬁngﬁxgs%%mm [QE Y §2EMded. After

I nvent 1 on erta into C conprisrng a
2 min, BBS )(peptﬂ) dzeastddded rmt thedetal eolsme @nnitammgecteyls Mvattransfelaed to a test

t he | n ot her enbodi ppnts
tube to il Bty Bhckh dhintobleSeais 49 e oL B EAS s and ghat were
calculattealsg%&@éﬁu oRlptaRe GCPUr SEAPEMOE adz{é@se conposi ti ons

can in the treatnent of di seases, such as

dhereewas éﬂb dﬁCtdaS@:h@Rthi@r inaggdlsttragtedt Wish apfyonsewhrdcompared to
m f
PmTe. (F%l? @Lag @étg@? ?é Ig}?] ié\b%lrecg g}é{ﬁ n%tfna\(/ie rllt%grgﬁgzﬂgs Xgutl(s]be blocked

with espbR¢€ €l dicttiyl§tabésaw! '(FIQ} @ he? Fihes)apysinptErRog- )bcyvanan cell lines, no
intervals fanging frommnutes to weeks. In

markeddiifoansint & hraDeled gtis] iRketbef¥eCARA Y gk ve @pe cisplatin-
fom
res1stan¥\?ﬁéergag?tgﬁl%5 by, %;qas ?}[ﬁg‘th%\giggm?%@#@'?é%ﬁag?éﬁul p('tjé?clg of?’ Tc GAP-

not expire each
EDL issviahant &stogtin eecgtint medintdddproteds S)1m1h1blfmdingseweretobaerved with

68 advant eou |y ined effect on the cell. For
Ga-GAR k- &F ICi}t ar”é”ﬁ&n)?)srrpl ated that one may

Tissue Distribution Studies

Twelve female Fischer 344 rats (150+25 g) (Harlan Sprague-Dawley, Indianapolis,
IN) (n=3 rats/time point) were inoculated (i.m.) with mammary tumor cells derived from the

RBA CRL-1747 cell line. The cells were cultured in Eagle’s MEM with Earle’s BSS (90%)
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15

adm ni ster two, three, four or nore doses of one agent
substantially simultaneously (i.e., within |l ess than
weahost10zz9m nute) with the conpositions of the pCeEasmios/012132
i nvention hi ot her aspects, a therapeutic agent or
and fet"ﬁ%%@g%rg@é é}gt n%t?%%él?s \UB {Cglllggrre]l ;)tgérﬂreagijte ti,eﬁ 1. m) Rito the hind
legs. Sddieni weer ithjoﬁnédh arapeut’i Cda@smaﬁ‘dr ahplantaep oFhé Amefs were
the present invention, or prior to and/or after any
aPPrOXﬁﬂ%?E]Ht QS’P“Hhﬁ@eF?ét set forth herein. In certain other
f o t
?H*&Q%J mﬁ\ﬁll i dso%cthhal%ﬁnmglf %*lght? gge{‘ 116 gt‘{?{‘a{t W hig/raty with

9T @A@LEDE oil PTG AP] ®atd WerdRdériftcedfat 0/5-AHE MHRtselderd tissues were
anot her therapeutic nodality such as surgery or gene
excised, nWeighed a0d soied;; foy attaii@ﬁ%tmtm Faysibe & ¢8miah| upist (Packard
r
Instrunﬁs?ﬁ&sg %vxﬁnlagsh(gtrogg ng@ e?ﬂ?btﬁ@ts&fbﬁ?@ﬁ HPHLCGE id Qécix sﬁé}@%&! Yas ; paloulated
as percentagooidhe inpsal db@b\peegrahhﬁ“ tisespeettwai ghtd 8TDrg)st r at i ons.

16 etr® ot e tranken My FRureARTSEY ot i agyr-astissue and
uterined6 s8Ry &€ indeaseBYs Ehﬁnéi%ﬁ%@@tﬁ{eymag’eﬂ%tGAPV@DE I&r&tﬁ:@ (pﬁ} 8). At

any other therapeutic agent or nethod, is
4 hourg/tiher-RHBIe AMALRIIAGBH-BSBE AbBLAIBAIEY BHBS Al ﬁi“me/camﬁm groups

ver SRR S B AR B AT O TP SNT Y 2 i

dosimefy i§ fiRvaopPRSid 5.0ns of the present invention to a
patient will follow general protocols for the

adm ni stration of chenotherapeutics, taking into

acC oy # ?eroﬁf&Fl%Jt%n of f”“*ﬁ!“tiAPq B"r&%ﬁ ﬁLaSrm IRatd S
expected that the tre S vvou e re eated
as necessary. It alsois contérrp ated that various

st andgy ﬁiﬁi&_@t@@ﬁb' fder %rﬂﬂtlssﬂ%é#&%éﬁﬁﬁ%é;“ﬁtgfv\éﬁi%' on,
may be apprie CO

ﬁ&gent rhese g@r}@mapl es T ct uuez %UK’S' e 1ot ti Mt epgEBRs

. .D
|nnunotherap Y, gery a.

ueafchenot her ap(ymgaja%%r therapi eg,@l,59s7 ncl ude a Vgrlk@—LMlS

of conbination therapies with both chemi cal
LuNcGadi at i on basedohoeat ments. Emohpnat i on chenot bgsap) @S
i nclude, for exanple, cisplatin (CDDP), carboplatin,
LIVﬁ@r ocar bazi n&454mac#l or et ham n®329eye6sophospham des76 +0.400
anpt ot heci n, ifosfam de, nel phal an, chl oranbucil,
SPLEBIHSUI fan, nl-428¢887®a, dacti nbiePAL daunor ubi cil§72 +0.148

xor ubi ci n Ieo C|n, plicomycin, mtonycin,
KIDNg oposi de EWQ t anoxi fei3 g%if’fﬂ% fene, estrdg¥ntl324
INTESI"IﬁEePt or b'é‘f&'ﬁ% ents, taxples, gﬁﬂc' tabien, 15140120
navel bi ne, farnesyl -protein tanstferase inhi b| tors

UTERLKanspl at i numo +9pfd uor our aci d3gg\ppes 1 stin, Vi nbh%ibjg
and net hotrexate, or any anal og or derivative vari ant

07588 +0.019

MUS@E t he foregmsrgoles 0.066 +0.008 0.057 +0.025
TUMOR 0.520 +0.037 0.388 +0.038 0.323 +.024
THYROID 0.653 +0.078 0.328 £0.111 0.339 +0.025
STOMACH 0.411 +,032 0.301 £0.088 0.173 £0.017
T/MUSCLE 4.242 +0.881 5.981 +0.898 6.504 +2.908
T/BLOOD 0.304 +0.014 0.432 +0.082 0.549 +0.027
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b. Radi otherapy Ot her factors that cause DNA damage

and have been used extensively include what are
woamwsotw4known as g-rays, X-rays, and/or the @8CTASR®E/012132

delivery of radioi sotopes to tunor ceIIs O her forns

—of —DNA—danagRFg ]

UTBLOGD o thes?gg 89]&5 effect g‘é)od‘h

UT/MU% ?n th%&r/-e%gsors of  DNAyo 916he repl [ catbgﬁ%ng 2

and on the assenﬁPy and mai ntenance 0

Y ‘%r‘&é&ﬁ range of d T B

CIII ONMOSONES. DoSage ranges for X-rays range fromrdarty
peri ods of
Value sl%own relzrgse{ltige 151%( Q dargilrc]ig\gi%{b% E"ggta 8‘518 3%8%%@% o 6000
roentgens Dosage ranges for rad|0|sotopes vary

s TAREek BREbERERH pRe T AR DL on By SRR Ras
——uet—ake—bs,u{—he—ﬂeepkas{—ke—ea—ks—:me%enﬂs—ee%aeeed——

and exposed mhen applled to a ceI
to degeefiipigcted doseper gras isgipe; vaigh ‘
construct and a chenntherapeutlc or radlotherapeutlc
10 agent are delivéPeminto a target cel Rhor are placed in4h

direct juxtaposition with the target cell. To
BaOOevecel | ki PBPhyo.022 stasi s, bdtR6agants are  0.97510.044
delivered to a cell in a conbined amount effective to
HEART the cel |l 851pt@0Ent it fromOdfldidioddy. c. 0.308 +0.011
| mmunot her apy | mmunot her apeutics, generally, rely on
UdGuse of i mmiged &§.625ct or cel | s 038 HOBECul es t @479 +0.031
target and destroy cancer cells. The i mune effector
LiyRbe, for exadpl £0.0%n anti body 5§}8éeD76& for sone331+0.163

. are used herein

mar ker on the surface of a tunor cell. The anti body
SBLIgRe may serv@2ad=amcef fector ofl BREPEHY or it rhisd +0.224
recruit other cells to actually effect cell killing.

KI&Eant.i body af8d” my3%e conj ugat’eddt:d.285 dr ug or 13-%i+9.054
gchenntherapeutlc radi onucl eotide, ricin A chain,
IN a toxin, 098¢ Q8% s toxin, é’t?c74)t0@ﬁ8j serve n‘?e37éligﬂ-017
as a targeting ent. Alternativel , the effector ma
UBERHSIynphocyt@4g%t®9ﬁhg a surfadetSasP86Ul e t hat 0.504+0.020
i nteracts, either directly or indirectly, with a tunor
MBPECLEt arget . VAALDES0E f ect or celd$8EAODRIde cyt ot GKG4ct0.002
T cells and NK cells. |nmunotherapy, thus, could be
NH as part of-33l ¢df#i ned t her afy322iA.080nj unct i dh344 +0.035
with gene therap The general approach for conbi ned
TVNERapy i s di s@dg%é@()ﬂel ow. Genell0B¢0.07he tunmor ©&l7+0.233
nust bear some nmarker that is anenable to targetin
THYROID | 5 not pPédemd.04n the maj or%i¥Pg 18085t her celqgw*0015
Many tunor markers exi st and any of these may be
ST@MA{C&EI e for ta4P8RENHY in the coM28%Xt08B4t he presLHio +0.022
i nvention. Comon tunor markers include
T/ MEPeLHoenbr yont@3aml-8Fen, prost atd0ép8dPTic anti e’ +3.912
urinary tunor associ ated antigen, fetal antigen,
T/WF)@%? nase (p99)y8%4pew, TAG 72 HVEGE0S14l yl  Lew &719 +0.202

% MucA, MucB,
UTERUS/BL oD 0.184 +0.027 0.387 +0.140 0.518 +0.025
UTERUS/MUSCLE 3.929 1+0.580 +1.298 +0.560
6.861 7.923
BONE/MUSCLE 3.484 +0.393 4.749 +0.123 5.363 +0.352

Values shown represent the mean +standard deviation of data from 3 animals.
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PLAP, estrogen receptor, lamnin receptor, erb B and p
i 55. d. Genes In yet another enbodi nent, the

weeaswndany treatnent is a gene therapy in whi CRC®US2006/012132
therapeutic conposition is adm nistered before, after,
or at the sanme tinme as the therapeutic agents of the
present invention. Delivery of a therapeutic anount of

e o e e e e i T T e e —_——— e — ——————

tissues. e. Surgery Approxi mat el g 60% of persons with
cancé® Wi 11 Raddetlg ngcéﬁpﬂ?agﬁf et y BB ERGIECAPULT
| ncI udes pr event at | ve, diagnostic or staging, curative
iative Cuf ry 3580 cer,
NN o e AR S el
1) Adrtehe“rsapl es, s&@hE-@S 1.0EE-02 edvarent of72t&%e i dm At 23 2%

e o TR I e
Ga1’

451% Hdapb/ wapgiene. 3t T-8 $7E- %rrrfmmt era Qe?nd Egneys §92§/
IW@ rnatlve a¥9've sur idertYdes

| it T B o BT
pylca y r veran ord%&, n-%

R %ﬁ‘&?l on rei %@E 060% Atires daletr enovdh Feﬁ%‘i“ 8

11) L unor . aaddi 1.680101 @itarnor resery i omdndyseat neni%

n g;urgew el Moy Be iy

§trosurgem¢1mn mEoopiéal |y coniwol e 2%

15) Parfaysiss' sur gel yiRE-0Bt 2.7 E-Pnt T cont atid netyﬁat t 7%
e e R

18) skfnem)va of se2eefoucd.aBe-0angeqrs, pr@ cerl@sﬂnems 15.9%

19) i dent al ef’l ssu es 10-3%

gg% h%gggnm e 1 99?%%%@ ?gggi EDL%fm @é&%gme ?22/
TBR@ pt,or - Past {5 Y'Z)alon V@”of

33 Urehy Z\ﬁfd%oe?’ﬁ % 1§§Ior4aﬁ§g? % wane (1 73{ SeyBol ) Seesk

%) Towlsmdb/ved i N2 g8ka3ol 25}%% 0O % ¢ n%gneye 9 mié
35} TRREDYiacel wiELY sl ah e oay i el ) 5o
Un1ts oeesE actleo.ard ey, meact | mn/nrmxture was heat ed under
f for 24 hrs. Ethanol was evaporated to dryness
RESIDE'SC% J”%fx:% acetate was added (100m ). The m xture was
Heau“tv@!a21511na<4;‘1¢15Wlthlv\mEef?2 100m ) in a separatory funnel. The
Kidnew gani ¢ | ay4r3 e Ei,rl ed over nagnesium sul fate and
tungsfiltered. EShyE-@cet ate was evaporated under reduced
Tﬁ}eeﬁc[essure ane Slgh%E Dl id product was washed with ether
on filter paper. The yield of 3-acetonitrile estradi ol
was 75% 3-Acetonitrile estradiol (620 ng, 2mvi) was
MIRDoséj'ssf%Nr%Q difleskHF (50 m ). Lithium al um num hydride (I M
NTHF) was added and the reaction mxture was stirred

File Ng\‘?g&nl gHe. SiFneb Esvent wa@t®\¥aPdri&t ed and the solid

MIRDOS
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di ssolved in ethyl acetate and washed with water
(100m ) in a separatory funnel. The ethyl acetate
woayeriovas dried over magnesi um sul fate and fi PCE&US006/012132
The sol vent was evaporated. 3- Anmi noethyl estradiol
was collected with a yield of 92% The synthetic
BiodistEBRIRSnPari@HICG A BAR) EDGAR-PGHOYG-DG) Witksdiflerentmgolecular

Welghtgtt(;gjgtyragd\gaqlrgzonfl rmed by NVR spectrum Synthesis of
mie- @ ut amat e Pepti de- Estradi ol (GAP-EDL) Sodi um

salt of glutamate peptide (GAP, 500 ng, MW
1, 500- 3,000) was converted to the acid form by addi ng

Scintlgﬁﬁhleimaﬂnggtudfeﬁl | owed by dialysis for 48 hr using a
Spectraf POR nol ecul ar, porpus. ne rOZQt%I ]v‘\\jn&gh a cut-off

SeinserEbiCSRAERF HRERhEAsd IRBESt g1 | $9fnY, gamera from
D1g1radT€§)1a lﬁ@é@ r(f}x; @%@peglr\)ﬂtﬂg IO'GVI:@IC a@ﬂl@-h@ﬁ;sgolﬂmﬁﬁ)r The camera

i ssol ved
field oﬁawémm @@tchyk 20stnr withoin ¢dg0 DL 5 3ngm {{hsgnirinsicespatial resolution is 3

mim ana tﬁ%’ g?)ﬁés%/ ‘%ﬁ/ Fafgﬁb&gjt%grlg\& %32%13&@:%301&“% co“ J:ag%r ﬁ%dléed the
system @sd&*e%%nea G J‘%Péﬁéfrs@néi\@ﬁt}ﬁéﬂ Ai18g: Bis Jo@ﬁmrh&m%@ﬁ%@l fa@d spatial

days. Aft evapor ati'on of DMrunder hi gh vacuum the
resolutmn»fi]ﬁanmas added with 2 m of IN SOdI um bi car bonat e.

m Xpur.e was dlal d t - ed:
Semispbie s oot o DiaED IRaane: bLoDebal = To-GAP-
EDL aﬁf@%ﬁ%ﬂhﬁ@ﬁ Flipectivel StT@ﬁc%ﬁnQ&he@féﬁmmmsl P8 foryr vgtel ™ Tc-
NMVR ‘spect rum (FI 2). There was 30% est rad| ol

GAP- E&Ln]rvag selatad tto esirgEenseeRptast.nvh darfpgmadye SipskingodedpyEach rat was
pretrea? 8@_&1 ﬁg{hgfs?mg#% §31(§ g‘lg%g 1\%}%339&)"( L?%‘ gé%:{ggf?r%mm‘fél(}AP -EDL
(300 uby/ﬁa@ hiv{) | abddintaped da!ﬂ&) 9ﬁ 0GAYR- EDbm(JﬁtefT@)ltlmadi régwnscbﬂf artéree (ROI)
(Snd 100 0. 53 mmol % in m water. The
(Countsri)ﬁb%%l? WiEsIsp. 19 c%ereé@nwwaglf focpagkgspy %‘BT ‘éﬁ‘i’ﬁ“ﬁ( @lifhadex

f{x%r c&gg?e lﬁa z&h?ﬁr@ f@lhrscgﬂﬁaﬁ §i andH4H 85 idYkdes at 0.5-4

el ut el uen Wag,9
hrs shotwmldl thatt m(hdl{uo emshlet mam)s tmbael 6TH9D ami:ll]c% W% forsol" Ae€tAP-EDL

and G R oS iblyd i g i et Rt R RS fere 198230

and 1. 2\4815 B3 et By OAP-EHINEnd MoBkemRioUpA, a@g;egﬁmy mgthBaNRhs a marked
(4:1) as an eluant. The product was 97% pure. In Vitro

decreaseein) raj predtnaetedwithmidiafhydstibesersl. Fithe fndingy spgecsefymor uptake of

*Te-GARSI Bty 17 Bitrleeh 1B RRRBed IDERS YET B BT S8ST

were ovarian cancer cell lines (sensitive and
SynthesB Sif S1APHI7IRDLI splatin). Briefly, cells (50, 000/ well)
were treated with 20 ml of estrone (54ng/vve||) or DVMSO

BT T, T
GAP. 1t7V\E9E NYirH Q)va‘s elﬁa?écﬁbf Racfids égtl)one Q«Hfh NE@NS i TheEiNe (aﬁalégue was

was adde After 2 mn, S (0 m ) was added an

then redh@dt wtthILnMHﬂme teleattydiafinay. cbiQng wés GATANGA Wt d§00-8080) was
dlSSOIVS‘?ew étg’ﬁd)g ‘a8 unt gﬁ\/ﬁéagsc%lgé:st R S Iﬁ[ a?g Ofe%%ﬂ&\ﬁﬂ were

added. The mixture was st1rred overnight at room temperature. 10ml of water was added after

removing solvent under reduced pressure. Water layer was filtered with 0.8micrometer
membrane. The filtrate was dialyzed with MW CO <1,000 membrane. 165mg of white
powder (GAP-17-EDL, Yield 85.8%) after drying with lyophilizer was obtained. The
synthetic scheme is shown in FIG. 10. Proton NMR spectra of 17 EDL-NH2 and GAP-EDL
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cal cul ated as percentage of uptake of 99nilc- GAP- EDL
added. There was 10-40% decreased uptake in cells

wonemiietowni t h estrone when conpared to " "1Tc- G&PARDI06/012132
(control) (FIG 3). 99nic-| abel ed GAP-estradi ol

co t S
st SRR B RCRAGAE" IESHRIF ot e gosion 17
GAP BD/Iats ﬁﬂnl@ﬁ‘td pdsitives3 GAP-BERIk@EIGdil1 Apr @he entfial images are shown in
99nilc- | abel ed estradi ol uptake between
FIG. 11:]1°’s,pl atin-sensitive and cispl atinresistant ovarian
tunor cells (FIG 5). The findings suggest that
cel lular uptake of " 11glon{phPEDL is via an estrogen
recept or - madl at ed pr ocess. S| m | ar f| nd| ngs vvere_

Distribution Studies Twel ve ferml e F| scher 344 rats
(15025 g) (Harlan Sprague- Dawl ey, |ndianapolis, IN)
Svnthe(sfk-o? cabgloEpe point) were inoculated (i.m) with
mmary tunor cells derived fromthe RBA CRL-1747 ce
|348r11 émgfh@ ra@p])ofwéiekebeas Beife d-iSr(4eaefhriphenivg xmﬂvoromethyl) -1-

s R EEEBRRAAOA0F TSk DRAIRGESUAMIOIy TR (5

dlazabil&yﬂd[ﬂ £0Rind&-Tdhesweer disspbretl an rideh] Iof chh)rdibndaySQ &fnige(il.0mmol)

npl ant ati on when t wer e pro tely c
of ethylitprummstoaceiite egteceReL s ﬁacrggopWé%eim ﬁh? fRifture was
stirred %53 'hth%Catt ‘13'9011(1 'teﬁ{perat%ga ’T@e/ sBﬁitent Wik ng"aftéd W $dbuo and the crude

ts were sacrificed
product)wﬁs lbaldr:é ontWaemh@ @hpeckeldl czpbm (mebike ghasé: s;éthroﬁoemgmédnethanol

. d. count ed r, radi gacti vi b USJ t .
exadicntp TRE PP i e ool bonfufeisORe AT SR Smineti
schem®bPAAFL CHRUEL isBOwRin FIGCEL. PRtGasMR Mﬂiﬁ? W&B COXi-OFEt confirmed

cal cul ated as percentage of the injected dose per gram
the respyctive stsgasuigetFlieldht (% D/g). In vivo biodistribution
studi es showed that count density ratios for
tunor-to-tissue and uterine-to-tissue were increased
as a function of tinme in "1Tc- GAP-EDL groups (FIG 8).
Synthedis ocfd‘mm-stt unmor-to-tissue and uterine-to-tissue

d ' Tc- GAP- E
SR piee e P IPg R omRSDwes aded Skp G e (0.7mmol) of
coxl-b’fz@m 631 Sf @fdndh) Thléhﬁlxﬁﬁg bl ts@@ecﬂfzﬁlm%ﬁbs d(t: $ocih @émpéraure The

Tabl e 5. TABLE 3. Biodistribution of
solvenBwes then RyaporatBéarli hnngatrg Wamd;ss@@l@e@ 110@)@}nl%h(lﬁlof01m and washed

ct t | SS N=3/ ti
twice Yt R VoSBT Resarish e Ritemedioln e gulycrous
ﬁltere@arﬁﬁé‘va@o&geﬂ Thodthide. r@é&ol’ﬂ%@ﬁr@ 3413 grbe3yi6ld2 3. 8%?5133 loaded

180 . 018 LUNG 0.852 0.005 0.469 0.114 0.333_ 0.007
onto a s1110a gel packed column and eluted with chloroform and methanol. COXi- NH;

304.7mg (white solid, 83% yield) is obtained. Proton NMR and mass spectrometry confirmed

the structure.

Synthesis of GAP-COXi
353mg of GAP was dissolved in 15ml of anhydrous DMF. 25.0mg of
DCC(dicyclohexylcarboimide) and 108mg of COXi-NH, were added and stirred overnight at

room temperature. The solvent was evaporated in vacuo and the crude product was added
with 15ml of water. 0.5N-sodium bicarbonate was then added to adjust pH to 8. The mixture

was filtered with 0.8 micrometer membrane filter and dialyzed (MW CO <1,000 membrane).
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LI VER 3. 454 0.342 3.529 0.333 2.876 0.400 SPLEEN 1.628
0.070 1.539 0.390 1.072 0.148 KIDNEY 10. 141 0. 740
W0 20kE8794 090 11. 702 1. 324 | NTESTI NE 0. 285 0. 106TAS266/012132
0.041 0.151 0.120 UTERUS 0.449 0.016 0.388 0.065 0. 188
GAP %@g%%ﬁ%g, %@%égwg‘?rb gldgg%g@ .cht)zfﬁ’ffﬁﬁ %%Dgc??%’%%aoﬂ %%Egbtamad'
ProtonONBIR8d0a ¢fl GAP-GOXi cotfmes T@WAMEtGe411 , 032 0. 301 0. 088
0.173 0.017 T/ MUSCLE 4.242 0.881 5.981 0.898 6.504
Tissuc2o 208, B ),0- 304 0.014 0.432 0.082 0.549 0.02730
M%OJRS UT/ BLOOD 0. 263 0.012 0. 444 0. 154
OTwele FeDfte RIFEHAISTY EalR. 6304254 86 (8RS frag @B D3whA2 Indianapolis,
0. 802 Val ue shown represent the nean + standard .
IN) (ng2 vatg/timsrpoit) verainoegated (i )igits mammmgry dumor cells derived from the
[ | | i 0
RBA CREDITAFSRA Y. Fb %ot fbrd IERAH KRS RAIMAIATEGl s BSS (90%)
and feRll GOEn2.s882n 01MER ThnR2Gels (BB R11974) Geftiihjdd8RT.00) Hik6 the hind
.016 0.313 0,044 0,308 0,011 LUNG 1.059 0.025_ 0.596
legs. 8%‘15% ovene pepfogaed | J4/ER 2.7 1%@80.& ¥9 1@?@*@%@?75@1@5 TS were
appro)gm%é%ﬁg&%%a%n&ég +0.169 1.859 0.250 2.139 0.224
KIDNEY 8.079 +0.439 9.548 1.255 12.312 0.054 | NTESTI NE
Oln4R8uerdis@bhtion ddief).c8dBaimaT FadindkTed [T ERUS LC@:i/48910 ng/rat) with

9ome +0..0 . 458, 0. 0. 504 0. 02 S . 112 +0. 002, .
To- G356 030505 3 CiAP 0 RoB BORE IS8 1t U5 She geceicptiggues were
excisel: %ée%&doﬁ TR0t St ity ByAA8in8: @ 78arfmd 1 dofhtet3BPackard
THYRO D 0. 542 +0. 046 O. 334 +0.083 0.338 0.015 STOVACH
InstrurfeB5 D Ovi2s Ghoas 710 ThS hicdiskiigitiod. ocf 22cd in vpSCiample 03F calculated
as perc%gtaeéz %f aie%gjz:ct%d ﬁgze f)Le:rL g?’ag og’ t'isgsljig wet weight (%ID/g).
In vivo biodistribution studies showed that count density ratios for tumor-to-muscle
(blood) in *™Tc-GAP-COXi groups were increased as a function of time and higher value

than **™Tc-GAP groups (Tables 3 and 6).
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T /BLOOD 0.189 0.016 0.014 0.719 +0.202 0.330
UTERUS/ BLOOD 0. 184 +0. 027 0.387 0.140 0.518 0.025
WUORRRUS/MWUSCLE 3. 929 0.580 1.298 0.560 6.861 7P@28S2006/012132
BONE/ MUSCLE 3. 484 +0.393 4.749 0.123 5.363 +0. 352
Val ues shown represent the nmean standard devi ati on of
data from3 animals. MRDCSE (I BM PC VERSION 3 . 1 -
TABBISY. Bisas)rifaidicos ™ Radi AR-COX IGadB ieast Tuhes Bearing Rats
REFERENCE ADULT TOTAL DOSE PRI MARY SECONDARY TARGET
ORGAN n3y/ MBq rad/ nti CONTRI BUT(P % CONTRI BUT(P % 1
5 Adrenal‘ﬁof?’in' 45 Bde Be
Brain ; 0% 3 })
Breasts 1. OBE- (13304 OE- 03 Li ver 86 ﬁf/o Ki dneys 4.9% 4)4;,
Gal | bl adder Wal | E-02 4. 87E— 02 L1 ver 91.0%

S E&S’Ki’dlné”y;’@”%@%'q? ol || GACSEORE0 > pap gh46 L0019
BESE LY (U0 S8 I Sl
S 02 1 SRty A25%5e0) ey il
47 S oo BBEL 1 TR SR i
R A R T H S
RO IERRE DR By LT T

EEHEEK dneys SO BHAGL Bone Sl ALEI050 pae. o) 7 014
2R3 Liver 75,9 Kj fneys 19. 0%, o) 0.141 +0.007
MUSCLE 0.070 +0.020 0.038 +0.006 0.020 +0.001
TUMOR 0.359 +0.031 0.267 +0.026 0.209 +0.004
THYROID 0.351 +0.071 0.162 +0.009 0.119 +0.013

STOMACH 0.252 +0.061 0.133 +0.028 0.079 +.006

BONE & JOINT 0.347 +0.027 0.308 +0.012 0.289 +.021
TUMOR/MUSCLE 5.465 +1.150 7.148 +0.543 10.701 +0.166
0.334 +0.035 0.653 +0.109 0.858 0,052
TUMOR/BLOOD
UTERUS/BLOOD 0.365 +0.059 0.432 +0.012 0.583 +0.059
UTERUS/MUSCLE 6.022 +1.603 4.888 +0.607 7.268 +0.545
BONE/MUSCLE 5.545 42.001 8.533 £1.578 14.830 +1.334

10

Values shown represent the mean *standard deviation of data from 3 animals.
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18) skin 6.29E-04 2.33E-03 Liver 79.1% Ki dneys 15. 9%
19) Spleen 1.66E-02 6. 15E-O2 Spl een 83. 3% Ki dneys
w0920y Testes 3.12E-05 1.16E-04 Li ver 69. BeaKiS2006/012132
dneys 26. 2% 21) Thmes 1. 00E- 03 3. 72E-03 Liver 81.4%
Thy | 48RE- 03 6. 86E-03 Thyroid
Selnticaphle I ouIe g JUIDL: sthaBR= 0P %5 0 5e. 04
Bcﬁﬁ@r@ﬂnd_m@es M.rﬁ%iénwdea}sﬂ 23.00845 248t U einjection ITEORe-GAP-

L 70. 9% 26. 5% 27) Total  Body
COXle@g E“g‘?a& Wi piaget %gioX §d@rkeraﬁ@g7§n @@Slzbﬁja%agp:ats (derived

from R?%gg)ﬁqgéz C%{é§4 q.ﬁhg’l?:]éj_%@% %to%gig%glﬂﬁ :'\A\f/egg o%t E{ineg %09% (ﬁ.lantlt ative

image ﬁO&ﬂ?%ru r(le’SIOOG JEoEge MthoBhoarSysteBy,/ Rstyanl; Memdlanr,l CT). Followmg

1ntraven015551@=]e(5: iop rof %ﬁ, Ggﬁ)a g%g& ﬁ(? tp@}&@ts 05 %é‘t%‘u ner¥uce bearing |

human SRb@ENsdkeGhED lheh rightl Tig @b Bil1ePeE1Bod éfnth@%% wad fixed in

Source Files: File Nane File size (bytes) Date and

Cmboxmmﬁt@ywp@b@ssﬁ%»@ér@jﬁgmn badyi was owwpted eve acfryene ((EB 2250

coom{B15 B 45 PR Sl LU e S By o

on a slidei rifHeglialp ki3 théfﬁglesid/\@r &nedat wwhetﬁlélﬂ@u%ﬁ)s@pmt)ﬁstorage screen
canera fraombDigira an e

(MP, 7@@15}1%%@'23 RoRed o7 é@fgﬁéwr%w@ heewelhwwl@eci P Qx%n‘ldns (FIG. 14).

SlmﬂarT 1&%@5&@05% & By ¢0 cmx 20 cmwith an edge
. elntr|n5|c patial resolution is 3 nm

and the matrix is 64 x 64. Wth a | ow energy,
hi gh-resol ution colli rmiEammphslal | ed, the systemis

mm Scintigraphic i nages were obtal ned at O 5 4.0 hrs
SvntheafstoerGAPvDomj ection of " 1Tc-GAPEDL and " 111Tc- EDTA,

res ectivel To ascertai n whether the tunmor uptake b
2R g of FaAP(Mol Wi 1300-3000) was dissolved in 10ml of - ashydrots DMEF.

51.6mg of DCC(dicyclohexylcarboimide) and 33.8mg of DOX (Doxorubicin hydrochloride)

were added and stirred overnight at room temperature. The sovent was evaporated in vacuo.
Sml of water and 0.7ml of 1 N-sodium hydroxide solution was then added. pH value in water
layer was 7.0. The mixture was filtered with 0.8 micrometer membrane filter and dialyzed
with MW CO <1,000 membrane. 139 mg of red powder (GAP-DOX, Yield 79.1%) after
drying with lyophilizer was obtained.

A standard curve was established from UV observance at 485-490 nm with various
doxolubicin concentrations. Composition of GAP-DOX has 72% of GAP and 28% DOX.
Synthetic scheme and proton NMR are shown in FIG. 15.

In Vitro Cell Binding Affinity Studies

Two different cell lines were used for the assay - breast (13762NF) and lung cancer
cell lines. Briefly, cells (50,000/well) were treated with 20 pl of ™ Tc- GAP-DOX or GAP
(control) (6pg/well, 1uCi/well). After 0.5-4 hrs incubation, the cells were washed twice with
ice cold PBS (1 ml), and trypsin EDTA (0.1 ml) was added. After 2 min, PBS (0.4 ml) was
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GAP-EDL was related to estrogen receptors, we
perfornmed a bl ocking study. Each rat was pretreated
woiods/dr®ehyl stil bestrol (n=3, 10 ng/kg, iv)l RCTMIS2@G/012132
to receiving " 111Tc- GAP-EDL (300 nCi/rat, iv) and
added I2AB@RAoB vOuBTededdtdMiSy cRMPAL tedhsRiEH k1§ dest @0 So@t the activity.
interest (RO) (counts per pixel) were used to
Each daéa repreponés anavsrage of Bugskyeasuismenis dnd taewstet qploubatddoss percentage of

Tu $m~C O | | Vi i t .5-4.hts FI
ST B Sl 90 98 8l R o wp
betwett BT 4belBdSEAR ahd GASDEX FIG. 68). 2. 95 and 1. 26-1. 75

for " 111Tc- GAP- EDL and 99nic- EDTA, respectively. In

bl ocki ng studies, tunor-to nuscle ratios were
1.98-2.39 and 1.21-1.63 ¥¥#mpYirc. GAP- EDL and bl ocked

groups, 1 @3PRCLIAERNoa EIEUIRAGHE CRIERUEREFaSE T N
rats pret i ndi ngs

suggest tunor uptake of " 111Tc- GAP- EDL i S via an
sis pOHGATP-DEL Cum peat) at ed process. Synthesis of

] oA P-Déc ¢n
-17- addi ti t 0. DOS{ti P- 0si.ti,an
T Mt o e CAT AL, s R 0B s ARV 2 mi of
water.v@ss.lraF efFas-BH NY-Hya Akl NG dRxbl PparofditeshEéAc athe monosodium salt
nitrile anal ogue was then reduced with LiAIH4 in

hydratepandh§ant of UNzadivesaydgoxde siminbyerpraddegbyith sbuingads 6 mg of DG

I.ssal ' of _an S . 1
(glucog%ﬁn%%o%%%%%a% ar\}ér ghﬁg d?P!\F/EgA?n?xtil{l}?%—a\IA%%@ E}?’é’a" pyD)-3-
ethylcavbedininglet hyatrochdamdd) e maee atlded and Btitredfovemight avasomdidagherature.

after renovipg solvent under reduced pressure.. Water
Reactipn muxinjgwas il a6thG- EmeOIDF LR GRBTE TR BRLIAlZhhth MW CO

[ [ Zef M Fhq: 0 o : :
L e

lyophidizer wag obitaihed. yophi | i zer was obt ai ned. The synthetic

sghe {s,sh i n.Fl ., Bro spect,ra .of .17

B WS ape STAP YRk Y7y S0 SEE bisdorfed 3 15 mi of
anhydfS PEVIF] §8n8bf DUUARS21.0HL o€ DG W epé addidalg sBfredl BY&might at room

position 17 GAP-EDL is simlar to position 3 GAP-EDL

tempeyatyrg, Smh af watRhevagrfidded afteraigaw vingesodtrahinder eded gpessure. Water
X - - r i OFf- .

fyer B2 G SR 08 5T PR PRl g Tiayesa gyt new co <000

membfd¥l 1 BEM SO whitg pdwlenfGAP-Duh, CrlldB0.9%)(d8k drying with lyophilizer

4-]5- (4-net hyl phenyl ) - 3- (trifl thyl)-| ol -
was oty BeRBei SIS AP HME 192 SargQIDbRBI o 5617

(1,8- diazabicyclo[5.4.0]undec-7-ene) were dissolved
Synthkdis JP@IAPQEACID{IHB&J Qig) 129. 1ng (1. Omol) of ethyl
I socyanatoacetate I n snl chl orof ormwas then added
dWepMatkddy: 220ee of xtAR(salivtosms Mal Védl $00r3@0hwias disatlved in 2ml of
r te . .IThe lLvent, was ,evapor.at.ed in vacuo,.
water Gkl STEF DR Pdtds-hadiof St R RGN el gifiotSoiom sal
hydratBp 64 @466l $MTIN{(sBBRIN ByRBRRIe: sokltoar wéerMdad dvifeki@ing! 21.6mg of
GAL (Galactosamine hydrochloride) and 57.5mg of EDAC (1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide hydrochloride) were added and stirred overnight at room temperature.
Reaction mixture was filtered with 0.8 micrometer membrane filter and dialyzed with MW
CO <1,000 membrane. 165.7 mg of white powder (GAP-GAL, Yield 68.7%) after drying
with lyophilizer was obtained.

Dry Method : 225mg of GAP(Mol Wt 1500-3000) was put into 15ml of anhydrous
DMF. 68.9mg of DCC and60mg of GAL were added and stirred overnight at room
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gradient). The product (418.6ng, white solid) was then
isolated as (82%yield). Synthetic schene of GAP- Coxi

woomhovm4i n FI G 12. Proton NVR of BZF and COKCT@SR006/012132
confirmed the respective structures (FIG 13).

temperanyfd! P@a1 Sf QitefPHs adIEY A70 reindEn@5ol0bhVinaBE eguced ressure. Water
I 4ny mml% o?

di am ne(7. 0mmol ) was added i nto 357. (Or.
layer wapfiltegt with (B8thicodmethmeoibramhigltar sadudielywed withi MVEdCO <1,000

membe P RSl AR i TS PR it B
was obt@ik@rntHaic aBenv@atigsoton N R at o fTGAPREAN8s shb¥ in FIG. 18.
chl orof orm | ayer was dried over magnesi um sul fate

anhydrous, filtered and evaporated. The crude reaction
Synthe = | d 103.8% was | oaded onto a

i | t N o '

DL ANGEL LSS, S, Bt Sho b 0B BUOED 12 o

anhydrops @MY dnd lohil aif DAASOPS S 6mg NVRCAT) di3rtasy dieeiATomet 1§1.2 mg of

confirned the structure. Synthesis of GAP-COXi 353
te’fra-o-afet%%/_a@na%@@%&O-izﬁ meR) Bereaasd @@éﬁlg@ﬁp@gp%t room
eyl DL YRCEASH) 525 DL .00 R PR R 2 prsore
The miFiee wob dtetedwaih évih pdcatrettr imendaane fidted ahd diatyasdevith MW CO

duct dd jth 15 . 0.5 di e
0 B A0 Al By T A dn i
Iyophilifdo<k sl Sotiiasd.f i dthRhed Wi, Celfiisd %ftmrﬁri;z%m%ﬁﬁtﬂbuﬁon with
fil l'yzed (MN CO <l 000 mernbr ane) &OX

_ ilter and dialyz , rane) . GAP-
different 3r@agplanvivieteht %‘@WMAC yTeblds §212%ndatmaginglsitidiagy avetdhown in
FIGs. 1o¥@philizer was obtained. Proton NWR data of GAP- COXi
“‘confirmed the structure. Tissue Distribution Studies
Twel ve femal e Fischer 344 rats (15025 g) (Harlan
Sprague-Dawl ey, Indianapolis, IN (n=3 rats/tine

i ' 8dy (3 i kh mamary tunor cells
TABL%)Zr %ﬁelz)d/\g?lrhglga? ﬁgﬂlﬁgggt%\’(g’ %%)%4\£féFl line. The cells

wer e E% ur ed iﬁi(ﬁ%?l e's I\/EMjwith Earl e's BSS 5090%%

and feét a{ bovi ne serum (109 . ifor cell's (10&

ellsirat) were injected (i.m). in the hind | egs.
G (5-20 tadﬁésf re perlloo*ﬁm1 > 714 toﬁiﬁo-ﬂa@g’ after 1.7,0.9,0.6,-
I mpl antati on when tunors were g&groxi mately 1 cmin
G-DG-Ggi gdrbt®* I n ti&sifel@iGtri bufondst-bdi-bs, eBEh0.4nd.Axd.1
was injected (Lv., 10 nCi/rat, 10 ng/rat) with
99nirc- GAP- COXi or 99mlc- GAP. Rats were sacrificed at
G-DG-10. 54,8.5)3s5, 2The 8el2ecte8l ti sstes0.Qe0.2, ®Xci sed,8,\03, 9lted.1
and counted for radioactivity by using a ganma counter
(Packard Instrunments, Downers Grove, IL). The
G-DG-2 091 13 hbut 1 onypfiol {AGEM 1 noeagh, BATRLE Wasyo, 03,02, 0.1
cal cul’ated as percentdge of thé injetted dose per’ gram
of tissue wet weight (4D g).

G-DG  6,6,5,3 7,10,9,6 0.4,0.3,0.2,0.2 1.2,0.5,0.3, 0.1
(5-20) -
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In vivo biodistribution studies showed that count
density ratios for tunor-to-nuscle (blood) in

wO2ibco@AP- COXi groups were increased as a funeCrmws2mb/012132

time and hi gher value than 99mlc- GAP groups (Tables 3
and 6). TABLE 6. Biodistribution of mlc- GAP- COX2i in
TABLBBEASOUNIDENSTRY COMPARISONS i njected dose per gram
of tissue weight dv=3/tinme. interva v ) 30 mn 2h 4h
BLOOD TenmoMwclz07 0. 423 DimosBlood46 0. 019 HEART 0. 257
0. 040 0.126 +0.020 0.080 0.006 LUNG 0.636 0.084 0.367
G (5-2%0. 034, 6.6194 0. 014 LI VER 6.3324,0.5169 6.661 +0. 362
5.749 0.552 SPLEEN 2. 758 0.352 2.816 +0.367 2. 369
G-DG-6. 447 4K BNEY 10. 338 0. 491 02 0G59.7+0.9661 13. 331 1.246
| NTESTI NE'0. 235 +0.013 0.179 +0.036 0.107 . 014 UTERUS
0.389 .011 0.182 +0.022 0.141 0.007 MJSCLE 0.070 0.020

038(431?8’:47386 0. 020 0. 001 BWB@#S% 0.031 0. 267

G-DG-19)"52 9 +0. 004 THYRO 2071 0. 162 +0. 009

119.0 STOVACH 0. 252 0 0. 133 0.028 0.079
Gix}ébooa3eé§é &JO NT 0. 347 opdéggépébé-o.012 0.289 .021
TUMOR/ MUSCLE 5. 465 1.150 7.148 0.543 10.701 0. 166
G-DG 0. 334508,#3%30. 653 +0. 109 0:3899. 0305 TUMOR/ BLOOD
(5-20) UTERUS/ BLOOD 0. 365 0.059 0.432 0.012 0.583 0.059
UTERUS/ MUSCLE 6. 022 1.603 4.888 +0.607 7.268 +0.545
Note: BONE/ MUSCLE 5.545 2.001 8.533 1.578 14.830 1.334
1. GaREs2@ W) 758310888 Bfoubhas BBIgNet ARdFIcNtI6 %] Atanen 19§,
2. SRR HacRFodn AMAEsSs wheEdnfARM with SBQ BEmAREd to GAP alone.
3. BHRE B QTARRN g BhY §ﬁ}§?‘ﬁ ik 9TRRRL S, 6{1@9@%
bl oty T rpetiohytan 0GR By Plopepish optyei
1 mry. runor-hearing rats (derived f RBA
4. Gap-DO AR SR 6 AR wci i st SRR S Dy 20
obtai ned by a quantitative i mage anal yzer (Cycl one
St or age Phosphor System, Packard, Meridian, CT).
Fol IAMILACH- Bibtatyiomtion of Tris P AB in BreagohipporcigaringiRoafs
(100 nCi/rat, iv), at K713 ce bear | ng human

uterine rcoma. in the right leg were killed at 1 hour
and t @EMMQ (VY %ssue weght (n=3/time, interval, iv)

& Sugar moiety

MIN 2 HOURS HOURS
30 4
BLOOD 1.708 +£0.050 0.924 +0.231 0.583 +0.019
HEART 0.473 £0.053 0.267 +0.057 0.180 +.018
LUNG 0.852 +0.005 0.469 +0.114 0.333 +0.007
LIVER 3.454 +0.342 3.529 +0.333 2.876 £0.400
SPLEEN 1.628 +0.070 1.539 £0.390 1.072 £0.148
KIDNEY 10.141 +0.740 13.158 44.090 11.702 +1.324
INTESTINE 0.285 +0.105 0.266 +0.041 0.151 £0.120
UTERUS 0.449 +0.016 0.388 +0.065 0.188 +.038
MUSCLE 0.125+0.016 0.066 £0.008 0.057 £0.025
TUMOR 0.520 £0.037 0.388 £0.038 0.323 +.024
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car boxynet hyl cellulose (3% . The frozen body was

mounted onto a cryostat (LKB 2250 cryom crotone) and
woubosi10t®4100 nm coronal sections. Each secti oRCTAS2006/012132

t hawed and nounted on a slide. The slide was then

pl aced in conta ith mul tipur %R%hosphor stora
screen (I\/P,307OO 0) and expose%ﬁ?)or 16 hrs. Tuéf'rt)rgfoURS

‘_q%s)ﬂd be weld i i zed at s (FIG 14),
™ i'mlar fi n&ﬁ%sﬁ%e obser yg'a§$ ﬁﬁo'g{}t or adi ogr ar%'ss'.39 +0.025
STO le 3 99mhg- Gab- Doxor ubi giyp, (

for
opoi sonmer asé characterizati on Synthesis of GAIQ-'%)?O'O”
.5 g O W 1500- di ssol ved 4
maaushi 5 0 CASHRL I 1200 $9g0lops i 5501 Ve i

51. 6ng
di cycl o I oi m de) 3 of DOX
T/BL xor ubi cin’ y&pgcﬁfgl ori de) \?g?ze"ggzggg and sti rofség +0.027

ni ght at nper at urg.,,Ih vent was
UBLIOR L ated PRNA0I0E Bri of GAFERORE 0 7n of (DX E0074

UM i um hydrapi dgesol uti on wago theg, added. pH v3hyg qn)

I'n water |ayéer was 7.0. The mixture was filtered wth

0.8 mcroneter nmenbrane filter and dialyzed with MV CO

<|, 000 ., 139 f red GAP-DOX, Yield
Value i Uiy B S £ I O T B WAEoBBe af nedt A

t . t ' f. UV .ob
raLEolGiodiskitbiGon o5y T DL AR A B gt LaNorSen g fats OIW

750-3, osition of GAP-DOX has 72% of GAP and 28% DOX.

In Vitro Cell Binding Affinity Studies Two different

cell lines were used for the assay - breast (13762NF)
and | yungf injeoieé dogeddr ghdnmeftissBe wefdhy (n=G¢titne interval, iv)
(50,000/well) were treated with 20 m of " 111Tc-

GAP- DOX or GARMmpontrol ) fogkrsel |, | spOuRgel |') . AlHEURS

0.5-4 hrs incubation_the cells were vwashed twice with

PEEORDI d PBEI30.040) , BABHGGI8si n EBTAQ@2L ) QWdg+0.012
ﬁ%gﬁﬁ Aftep &My PBE160:hodl ) Wagagddeshsand the o4 001
otal volune containing celTs was transterred to a

I&NG t ube t 06882005t heoaosiowony. Eaci3semoes repr eses5ts.006
an average of three neasurenents and that were
P-3534%£0.309

EAYRRI at ed @333EAE2nt age S0 13ft ake So¥03+0.47¢
Ther ma ifkfere el | ul
SE:gdt ake bet V\gg#}@é?ﬂ?’cl gég%é)gwEAP aﬁgyﬁ%%&%ox (FI&U(3731iO‘O4O

KIBDNEYEXanpl 240419957 c- GAP4Bgmp for &syembyti c 6.41+0.420
Char acterization Sg‘l‘t hesi s of GAP-DG (nono sugar) Vet
INGECEBY : 2284y +01035AP( S 4P m Mo 1W0-42900- 30003 &80
@Eﬁ%@é ved iqlazgflood! W@.tz@%o..(%%- 1mg o9hs 25 NES(1 - 0.08420.001

-hydroxy- 2, 5-diroxo- 3- pyrrolidi nesul foni ¢ acid,
MoscsBdi um 8.881+0.007 0.032+0.002 0.02340.001 0.014+0.002
TUMOR 0.377x0.009 0.267+0.013 0.209+0.006 0.177+0.022
THYROID 0.494+0.047 0.189+0.017 0.14+0.015 0.072+0.006
STOMACH 0.393+0.038 0.104+0.004 0.09+0.002 0.056+0.008
BRAIN 0.0369+0.037 0.018+0.001 0.012+0.006 0.007+0.001
T/MUSCLE 4.685+0.326 8.28240.399 9.067+0.689 12.811+1.486
T/BLOOD 0.321+0.003 0.529+0.019 0.766+0.027 1.5940.210
UT/BLOOD 0.35+0.063 0.414+0.038 0.505+0.047 0.76+0.069
UT/MUSCLE 5.02+720 6.448+0.343 5.909+0.263 6.1452+0591
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hydrate) and 0.4m of | N sodi um hydroxi de sol ution

were added with stirring. 2 1.6 ng of DG (gl ucosam ne
woydresnofroer i de) and 57. 5ng of EDAC PCT/US2006/012132

(1-(3-di methyl am nopropyl)-3- ethylcarbodiimde

roomtenperature. Reaction mxture was filtered with
0. 8m crorreter rrerrbrane fllter and d| aI yzed vvlth MN CO

89. 2% after dry| ng W|th Iyoph| I [ zer was obt ai ned Dry
Met hod . 225p0Mof GAP(I\/bIzHNUESSOO SOOGHORHS di ssolzam(dURS

BGOBEr € addeBSMI B i ' it s gho. ldﬁiﬁ 0B 0.089:0.007

tenperature. 5n of water was adde enov
574 Dl

EEARdnt unter 7+ :0RIk ed Ppo¥EOHUrle. WA %% vvasbr(q)g()io001
TG zed wen D 2[@%%%%[9&%@?222“9%%%“%? of D004
mxw\mer (GARTBIG:0.42%! d 89;9%)71af t er 3di63RG1N t h 3 840,243
WG & of- S0 | < Eanp. 1 FI COSISEOG]: noshEShfl0os
A ol 0200, 3000) R0 ssol Cad 1 3o of dat o 12

INGESTRYE of 0.220+0.031 0.110+0.025 0.076+0.047 0.043+0.003
- | - hydr - - di oxo- 3-pyrrolidj |.£onic i
TR i a0 f r at®PSHeed4s. 4n Od%ﬁ@é%di unf B52£.001

NiSEoxi de §ebuytd.on we d@ @%%e(gw thosd1pk0io08- 210 8M@®601
GAL (Gal act osam ne hy 8 I'de) and 57.5ng of EDAC

TUMO®- di me®BY6-s04pr opyi-oBoiet hy 0DOoBBE6Y mi de0.083+0.009

rochl orj added and stirr i ght
T%ﬂ%en‘peb?ﬁ%ﬁ@&ﬁeac@ LBHOALRt ur e OS@%%'%WH edo&n%%jﬁo 004
SEORADECT ONMBLOILOBEDT a;(?l;g Aot and ohsakgoed Wi t 0.OBANEIED4
<l , 000 nenbrane. 165 ng of “White powder (GAP-GAL,

BRAMN 68. 704036:Q.810 dr yo.opaeigda | yoPHIO7E@&P4 was O. 0070.001

VBRI, POERR e comyos v o BeOigCor DL a2

T@Hoh GALBeR£0.e36led @?%ﬁ)thrgr ed @vANRO@SY at 0.930+0.057
roont enperature. 10m ter was added after

UFBEOPhg sBPVEM-Olthdero resiocad pr edstir/g0.00ét er Payer0.058
utfftgstL by LS BRTER S Bt adan: ane 2RI i of M2

povvder (GAP- GAL, i eId 71 3% after dryi ng Wi t h
Valué S depZegéntWBsmest aisnadard pvibhied bfda8Lheme and proton
fromlylyﬁngﬁga of GAP-GAL is shown in FIG 18. Synthesis of

GAF- DGAc (nono sugar) Dry Method : | OOng of GAP(acid

form Ml W 750-3000) was put into 1.2 m of

anhydrous DMF and 1 m of DWVSO. 65.6ng of DCC, 43.9 ng

of DVAP and 101.2 ng of tetra-O acetyl -

Valud s?wﬁ%%ﬁfeggl{t%ﬂeo%%a 9 'sl%gd%%f}i}le%aﬁ@{ n?f &?Qed and stirred

from room t enper NaHCC3 (I N) was
d388%%8f t er renoving sol vent under reduced pressure.

68



The m xture was filtered with 0.8 m croneter nenbrane
filter and dialyzed with MN CO <500 nenbrane. 297.6ny
wohowhiot®4 powder (GAP-DGAc salt fornm) after drycmgspeosioi2is2

TABLE MopBibdizteibutian o¥Bt"aicr@d P SDIGAC i Bredsh TuimareBeaiingiRats
(MW. Hpb@ke and in vivo biodistribution with different

mol ecul ar wej ght GAP- DGAc (Tables 7-12) and i nagi ng

studies are shownm 1 FITGS. 19-24. TABLE 7. %W D'Q

conparison at 0.5, 2, 5, and 24 hrs. Liver Kidney

Tunor, %{5 a%z,v 48
9 0. 4,

0.5, B2 ISEU
G DG 10 4, 3BMN3 5 2 8, PEOPR% 8054{'90@% 0224%0‘{RS

10, 10, 6 0.4. 0.3, 0.1,
LR, o, S39E0128 T e T b, 2 0B Hs o, 0ffgor0

}?EAZR 110, 920 @o% 0. 300@7:@)069 2 1.Q070.050180- 3. 0@36:&0 002
5-20) TABLE 8 . NSI TY COVMPARI SON Tunor/ Miscl e

Iliver / B odl:i6(16i051220) 40267:!:0&}10- 0. 30.19940.048. 5, 0.077+0.008

6 4, 6 7.0. 4, 7, 0. 0 4
B, ol ¢0%p20e o AR 6, BRI, o 30nls
s@LﬁEﬁDG 5)71%&0%913 00§19iQ>®1 0.8, oioﬁo(wo) 0D E:0.012
P (5- 3,000) group has only three tine

K@Nﬁﬁ( 0. 536(Ei2dl43 4 h2$76£r2 208 oodlbékgrind  7.577+0.473

EFSHREST (PRROMTRLI St FEtdidont AL FRRRET, (o000

wibirajee. Thisqo@yoibe dug1§0R:-0060e SUORI2EM.G3lY  0.056+0.003
conjugated to the nol ecular. The conjugation yield

MISEHT ned.GR6018dent a0.03HA.905i s wald 022 QA% w) . 0.812+0.001

T?ﬁﬂ%@?é\g mé%,i%%égg]nSOQS&WBBLLE%%%EO ¥P Y€ 0.096+0.005

TBBROEEdI imﬁgﬂ)rdmbbuummmm of "0 13HD.G3P | N0.B662H013
Tunor - Bearing Rats (MA 750-3, 000) % of in ect ed dose

10

STEMMAGHam dF23%9416 wei GAPTH0HES) i med-O8He) 9\9338#\9? 093
BRERYRS H35.10.003  0.01340.002  0.013£0.003  0.005+0.001
TMUSCLE ~ 4.117£0.400  6.500:0.446 8.868+1.148  8.109+0.188
TBLOOD  0.466£0.005.  0.582£0.059  0.675:0.037  1.177+0.149
UT/BLOOD  0.314:0.158  0.474x0.038  0.443£0.004  0.690+0.089
UTMUSCLE ~ 2.514+1293  5.308£0,188 5.782+0.487  4.821:0.562
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10

30 4 BLOOD 1.708 0.050 0.924 +0.231 0.588 +0.019 HEART

0.473 +0.053 0. 267 +0.057 0.180 .018 LUNG 0.852 +0. 005
wO0.24620704114 0. 333 0. 007 LIVER 3. 454 +0. 342 3P6RAIS2006/012132

0.333 2.876 +0.400 SPLEEN 1.628 0.070 1.539 0.390

1.072 0.148 KIDNEY 10. 141 +0.740 13.158 +4.090 11.702

1. 324 | NTESTI NE O. 285 +0. 105 0. 266 +O 041 0.151 0.120

O 125 +0 016 0. 066 O 008 0. 057 0.025 TUI\/[R O 520
+0. 037 0. 388 0. 038 0. 323. 024M N 2 H(lJRS H(lJR 30 4

0. 411 032 0. 301 O 088 0.173 +O0. 017 TI\/USCLE 4242
0 881 5 9813(01\/1898 6 5042H€2U]9$)8 T/ BLSHDIJRS304 +(24H§DI]JRS

BLO(]]B4 0. @aasmmimmosm& 3. @397&04%2 6 oogmzt@g@s

HESRE:  ond Rttt TR i s Obsbatbodp ™" 0RHBR636F
1Bhedi Stf'@l@imw?‘ W ore=0efd- DGAG1hpBo RSt 0.082+£0.015

Tunor - Bearing Rats (MW 750-3,000) % of injected dose
LP€ERgr am 266@:G4%e V\b061ﬂt€107(4n 3/ 2.6AE0.H%r vall ,75849.095

SE 00 OBE0BOIED. (B0 URRS 0. OLITHS 0. 2996040816

KIONIP0. 005 461086560069 9o D4U 1001 E4NEGL). G6880. 92480-0.306
0. 3030. 0045 0. 1850. 005 0. 0950. 006 LI VER 6. 5350. 413

INTESEEIE 1340.864868435, 47014234313, 3090.8P8-HEN 91 . 63408240901

UGS,

L N T S AP

M@S@LEO 0461@5%@190200 03 87601007 YORRMEOED . 416©1696.001
0. 209+0. 022 0.1380.013 0.0840. 001

TUMOR 0.449+0.026  0.231+0.016 0.173+0.006 0.085+0.003
THYROID 0.425+0.033  0.163+0.009 0.112+0.009 0.046x0.007
STOMACH  0.310+0.036  0.101=0.003 0.075%0.006 0.067+0.021

BRAIN 0.029+£0.003  0.015+0.001 0.013+0.000 0.009+0.002
T/MUSCLE  3.361+0.190  6.008+0.379 6.749+0.154 5.571+0.586
T/BLOOD 0.514+0.030  0.725+0.033 0.88440.055 1.181+0.111
UT/BLOOD  0.738+0.179  0.673%0.124 0.606+0.035 0.892+0.067
UT/MUSCLE  4.862+1.268  5.54440.938 4.630++0.112  4.171%0.119
Value shown represent the mean = standard deviation of
data from 3 animals
Synthesis of GAP-LAS (di-sugar)
Preparation of LAS-NH2 100mg of LAS-NHS

(mono(lactosylamino)mono(succinimidyl)suberate) purchased from Pierce Chemical
Company was dissolved into 0.6ml of saline. 101.1mg of ethylene diamine was added and
stirred overnight at room temperature. The reaction mixture was filtered with 0.8micrometer
membrane filter and dialyzed with MW CO <500 membrane. 71.9mg of white powder (LAS-

NH2, Yield 79.3%) after drying with lyophilizer was obtained.
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MJSCLE 0. 0810. 007 0. 0320. 002 0. 023+0.001 0.0140. 002
TUMOR 0. 3770. 009 0. 267+0. 013 0.2090. 006 0.1770. 022
WORNRGD99. 4940. 047 0. 189+0. 017 0. 14+0. 015 0. OPRO/WROD6/012132
STOVACH 0. 3930. 038 0. 1040. 004 0.09+0. 002 O. G660 08
Wsi@ &3@%-@1@% 079181k OF O@r&@(()lﬁgﬁ\ﬂ O ARY in 15 ml of
"MUSCLE 4. 6850. 326" 8. 282+0. 399 9. 067+0. 689
anhydre@s PIMF,1 2336 gTHBLOOT end Z0B a0 31 0. 155D OHPL Svede A8ded) with7stirring

g3 A S 585998 AR5 §1585%ShFmbrane s

and diflyA45wRR MY 00 LNORCIERLERS I ITE8 @ SMwRite bbwase(OVEP-IINS, vield
(n=3/time interval, iv) 30MESf 2HOURS 5HOURS 24HOURS

91.4% prfeodring 25, lyarhiize »ss obined. fygthetiosclenoadl49NH2 and GAP-

LS oy p T ER S 30 tp A AR e i ver
6. 7370. 425 5.8130. 713 3. 7632. 319 3. 8440. 243 SPLEEN
SynthékisSofICA BPIICD. paBRadcidridepP180. 601 0. 6820. 095 KI DNEY

Praobisitod 2 3mmar o5ANGicoh B4 jolo W30 69 reatisinio 7 ml of

DMSCH 780 1 £0 03607807 0012608 87015428 Nk cyeloden

(0.29 Am37)6Re@4hlded 288 Gtied oberh(fhD a0 6abmd tEB83RaId SAHYGRANAHCO3 (1N)

0.3420. 061 Q. 1380.019 0.0820. 050 0.0630.004 sTOVA )
was a@.@%@%@r eﬁlzowaésly.eatz&n%r@ ‘@?‘8?16%?@54 1) FUXIEEeAPRs filtered with

0.8mi09019§910m(311n@)r£1eoé-1?&-ag@%iﬁy%7\9it19 QAWO COP£9,000 InelAdyhRCl 67 1 mg of
4.0290. 744 6.3470.623 8.7150. 166 7.0330.723 T/ BLOOD

white ®v888 (GAB0DG8E o) fBr dryig Wil 1yppbder $ayotaingl.o0D
0.3730.016 0.7360.218 0.4770.034 0.5950. 058 UT/ MUSCLE

. 3. . 265 7. Q291. 245 5. 9320. 959 4. 4410. 258 Val ue
In Vit é ?r _ £, L mean standard devi ation of data
frveendgrfaentnadlislinégs | wiere SReIWbIT thP meeNnt THdyewsmabteast (13762NF) and
st andard devjiation of data from 3 ani mal STAB

ovariap(S§B§1HYS PHiesiStaRt tor cleatm -cangst gelbdiaes. | Brigfln gghsE (510?000/W611) were
treatedT\WﬁP bo %& %rt‘i””%“c%}@-sugar (GAL, LAS or HCD) or GAP (control) (100ug/well,
1-2uCi/well). After 0.5-4 hrs incubation, the cells were washed twice with ice cold PBS (1 ml),
and trypsin EDTA (0.1 ml) was added. After 2 min, PBS (0.4 ml) was added and the total

volume containing cells was transferred to a test tube to count the activity. Each data represents
an average of three measurements and that were calculated as percentage of uptake of *™Tc-
GAP added. There was higher uptake in *™Tc-GAP-GAL group (FIG. 26), however, there
was no marked difference of cellular uptake between ™ Tc-labeled GAP and GAP-LAS (FIG.
27 and FIG. 28). GAP-HCD uptake was higher than FDG (FIG. 29).

Tissue Distribution Studies

Twelve female Fischer 344 rats (150425 g) (n=3 rats/time point) were inoculated
(1.m.) with mammary tumor cells derived from the RBA CRL-1747 cell line. The cells were
cultured in Eagle’s MEM with Earle’s BSS (90%) and fetal bovine serum (10%). Tumor cells
(10° cells/rat) were injected (i.m.) into the hind legs. Studies were performed 14 to 17 days

after implantation when tumors were approximately 1 cm in diameter.
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0.3010.012 KIDNEY 8.6042.049 12.1761.204 14.4243. 343
excisedy wisighgd and cqugtessor Kdieactisisnby isng a eamEAEtsr 1 Hishiodistribution

of traceg 18%%81 %%%)l%éggé 81 8%4&18 p% n%g% %eqa%c%dé%ggpgﬁ%ram of tissue
wet welgh03ID/@PR1 TUMOR 0. 3950. 055 0. 1970. 029 0. 1880. 037
0 G0 DS EYERREHS 25305 1 GOBIAFBES Ui 58D v%%ér-to—musde
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o o, 48 A0, B, RS OO, 1.1

30 and 8’1&0910. The fimdiBcaEzst hebhribosevelwton oHéidooens Vm.ocﬁ sugars
1.1770. 149 UT/ BLOOD 0. 3140. 158 0. 4740. 038 0. 4430. 004
0. 6900. 089 UT/ MUSCLE 2.5141.293 5. 3080. 188 5 7820. 487

B0y gt el P SRR s b ey Sopiy Yibliampe
—gramof tissue weight fn=3/tine interval, {v) 30MN_

ZHQJRS 5HQJR§ 24HQJRS BLwD O 8850 095 0. 3180 008

0. 0540. 001 O. 0290 001 LUNG 0. 4910 035 0. 2170 004

0. 1400. 013 0. 0820. 015 LI VER 2. 6600. 497 3. 0610. 074
2.6230. 199 1.7540. 095 SPLEEN 0. 7630. 089 0. 7000. 028

0. 5940. 07%) P1r8690. 016 KIDNBYRE4. 49U0. 9S6 19. 39a3d=1. 414
17. 3130 069 11. 4800 306 INTESTI NE O. 3640 1350URS

0 39 621+0-0
0. 2150 043 0. 1190 004 0. 0650 007

HEART 0.268 +0.020 0.152 £0.014 0.077 £0.001
LUNG 0.582 +0.032 0.300 +0.053 0.184 +£0.006
LIVER 6.059 +0.695 4.062 +0.671 3.297 +0.208
SPLEEN | 1.507 +0.151 1.590 +£0.249 1.272 +0.157
KIDNEY 10.831 +0.902 12.859 £0.264 12,904 +1.863
INTESTINE 0.326 £0.016 0.467 +0.228 0.162 +0.021
URINE 11.091 +2.657 33.435 £5.320 16.242 +0.084
MUSCLE 0.089 +0.010 0.059 +0.011 0.029 +0.002
TUMOR 0.359 +0.010 0.250 £0.030 0.195 +0.006
THYROID 0.370 +0.058 0.222 1+0.039 0.1134 +0.003
STOMACH 0.316 +0.019 0.194 +0.037 0.100 £0.007
BRAIN 0.042 +0.005 0.025 +£0.000 0.016 +0.002
T /MUSCLE 4.131 £0.355 4.363 £0.632 6.750 £0.654
T/BLOOD 0.262 +0.016 0.376 +0.024 0.508 +0.009
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Val ue shown represent the nean standard devi ation of
data from 3 ani mals Synthesis of GAP-LAS (di-sugar)
Preparati on of LAS-NH2 : | OOrg of LAS-NHS
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Vatue PG K aram! 0F M oot O filon e IR ool 3ae T Vo0

added and stirred overnight at roomtenperature. The
reaction mxture was filtered with O mcroneter

menbrane filter and dialyzed with MV CO <500 nmenbrane.
Scintigyaphiedmagingrandawtpigdiosraphignatpdies; o ¢ 79, 3% after

t b 99m }
g@éhg%gmo %Agggg)g éuatﬂlztgl%eo § Qb 4%9'H?§th§3l’i;% g 1?8%%§Blfn Te- _GAP

LAS orrGABfHERHFO0 n(HraDNF) aIRBuﬂaggd of 0.DA® hrsdn BOWBNEY dRmor-bearing rats

(derlveck gsgﬁ% %@mﬁﬁ %A& ?eﬂmé‘gﬁs S\%@gf %%tyea}u %%E%H%t \grer%og%tamed by a

r r l 1k AR Haak MY ©QRridian, CT
v SR PR €310 it ool eagd i, B, CT)

Followmgehuta@nmum@]e@bn@tf ar Tyr%Pv@qu or iLAS Ovs&él/raf iv), athymic
bt d., Synt het f
e PR R DB Sy ST L, BP0 e oy

was fix@h i Chibor§mefByntélRgose (8%0) GAH:eI-E&e@riﬂidyS\amﬂnaumtdé)ontar y cryostat
Met hod : 203 of GAP(acid form Nbl 7% OOO was
(LKB 3530 Frrsiomiamenimdmseo 190 sifg coPIEceetess. 2 SEiog R thaved

and mo%rﬁgﬁd)d' a%ﬁge of ysﬂﬁ@ WERRRY Jal’acéﬂ' Y &edexditd Aultudfdse phosphor

wer e ad and stirre overnlght at room
storagetserges (RIPY ﬂeoumfm) and emsEORr (L6Nys. dasmadded bafadlrvisualized at 0.5-4

oo AR RR R BRSSP ARl oI O snd i
sugars %@J,éazs@lqﬂmgegﬂwco <l , 000 menbrane. 197.1 ng of white
wder (GAP- HCD sal t forn) after drying with

Iyoph| lizer was obtained. In Vitro Cellular Uptake
St udi es Example 5

9mr. GAP-folate (FOL) for folate receptor characterization

Synthesis of GAP-FOL
200mg of GAP(Mol Wt 1500-3000) was dissolved in 10 ml of anhydrous DMF. 128
mg of DCC and 60mg of FOL-NH2 (llgan et al., 1998a) were added and stirred overnight at

room temperature. 15 ml of water was added after removing solvent under reduced pressure.
Water layer was filtered with 0.8micrometer membrane filter and dialyzed with MW CO
<1,000 membrane. 207mg of yellow powder (GAP-FOL, yield 80.3%) after drying with
lyophilizer was obtained. The synthetic scheme is shown in FIG. 32. Proton NMR confirmed

the structure.
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Two different cell lines were used for the assay. They
were breast (13762NF) and ovarian (sensitive or

woesicsiart to cisplatin) cancer cell |ines. Brperiug2006/012132
cells (50,000/well) were treated with 20 m of

99nirc- GAP- sugar (GAL, L .‘-gﬁpl@@D) or GAP (control)

(1 [well, 1-2 nC/well After 0.5-4 hrs
i ncubatTPrGARenateinlidanatsr @TNpfoivéry powiacch awadtbrizationc ol d

PBS ( 1 m), and trypsin EDTA (0.1 nm) was added.
S Afteiggﬂiig PBS (0.4 m) was added and the total
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t“Po GOsHMitidhef 36bmgi GRP BAShWA at5B0L3BO0E $€ N D] BMhHHSLATMF and
three neasurenents and that were cal cul ated as
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overnightt 4 keorh e¢ringe arulkd nWater ddyet was Hidred ndth@?nhé%Sn(eFdrﬁilenﬂane filter
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after rerggving paly gl (ydex redBerd; r&?ﬁsye@@ﬁ@al wikh MW@ ﬁ.aé@ﬂg?mbrane-

130.61ﬁ§ ‘?fot n((:i %?Qfaér QO\JA@"I%[& r‘@l‘eﬁfr t614"5ﬁ r ceﬁm Svith I}éophlhzer was

e s derive
obtainéd.o'ﬁhd $ymtiEA s@ﬂm@?&ﬁow&lﬂ FIG. ﬁé PT(bTen OBVR somBmeed the structure.
cultured in Eagle's MEMw th Earle's BSS (90% and

Autor f Ial ov ne serum(lo% Turmor cells (106 cells/rat)
LULS €Xi.m) into the hind legs. Studies were
PR B&RT alrﬂorﬁ&o %r‘énﬁay@e abtaRled bRl @ahbii eindeRnhlyf& &Cyclone

wer e apprOX| mat e cmin dianeter.ln tissue

StoraggiPhosphen Siygiams P@l@qa&; M@ﬁhm &) reellayesg illﬁfaéfétl@tf injecijon of > Tc-

GAP- ]:%1% 5&%@%&&2 é@\ll\/le@ /e 1 1%) @g@@ﬂ? %@_ﬁﬂéﬁrﬁggﬁ ?heéme sarcoma in the

right lsgeivestldtied hisEhewr amdrthe Bm}r weﬂﬁxm&eingcmdd))@nﬁt}g@ wellwdsef G6). The

radl oacti vit by using a unt er..
frozen g et POUREGRNE & CPReat IipB 2ash ng@t%aé and cut info 100 km
corond} %'e&iﬁn@t eﬂacﬁsse@ﬁB&%%@w&f ahd ?nduﬂléﬁc&? d gRse PRY sigleAhs then

of tissue wet weight (44D/g). In vivo biodistribution
placedsmwdn@st wﬁbmdtlplh:aosecﬁwmhod stosigeyscrezn (W, f7601480) and exposed for

nor - to S ) 190Gy Al oups were
16 sy PR Wé{l‘?ﬁéa&\?&gooéuggls(fﬁﬁbl érG%g“g%ﬁV%s Uik G 30
and FI G 31) The findi ng suggest that further
eval uation of differ ent Eydeplef7 sugars. TABLE 13.

Bi odi n;rl but| on of " "1Tc- GAP LAS in Br east
Tunor—Bgs LAy REhofrexaky (VL 8 daHQld Gt

tissue wei ght f=3/tine. |nterval |V3C]\/GN 2 HClJRS 4
SynthEHURGR 375 0.059 0.662 +0.050 0.385 +0.019
Synth G, 70 0,152 0 024 0.077 0.00% LUNG D. 582

OT ©3ZoDitBAI0L 506G GATEX0D VOOB00HER) (& 0621 0f 68khydrdd§ DMF and
93mg of B%JC 345%19g70i0 I\%QNHZ (Ilgan et al., 1998b) was added and stirred overnight at

room temperature. 10ml of water and 1ml of 1N-sodium hydroxide solution were added after

removing solvent under reduced pressure. Water layer was filtered with 0.8micrometer
membrane filter and dialyzed with MW CO <1,000 membrane. 139.8mg of yellow powder
(GAP-MTX, Yield 72.3%) after drying with lyophilizer was obtained. The synthetic scheme
is shown in FIG. 34. The structure was confirmed by proton NMR.
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SPLEEN 1.507 0.151 1.590 0.249 1.272 0.157 Kl DNEY
10. 831 0.902 12.859 0.264 12.904 1.863 | NTESTI NE 0. 326
WO 20060079467 0.228 0.162 0.021 URINE 11.091 2. BET/US2006/012132
33. 435 +5.320 16.242 0.084 MJISCLE 0.089 0.010 0. 059
0. 0.029.0.002 TUMOR 0.359 +0.010 0.250 0.030 0. 195
lﬂlﬁﬁgigééLﬁﬁi%%§Q§$&¥§$% 0.058 0.222 0.039 0.1134 0.003
BB B28T9 Ol Gh8 vihshREd GorGBd a@sanOQB&fEOEel&%OMOO/weH) were

0.042 0. 005,0. 025 0.000 0.016 0.002 T / MISCLE 4
treatedOwBB204u13653” DT CABMES @. G5R (vomtsﬂbd@%tmgl +1o21@@16we11) After

0.5-4 h;slmfgl%a%fg Ztéi Qel sgxgg% vx%o.s I%EF\;A I%I% I¢gc0 Scthg%g é%) 2% (%@sm EDTA

(0.1 mB R Bd8ed0 65 ARARRYMES (8.40416 whd a&@e’& A1 Gkt vélﬁfhe?coﬁ%ﬁnng cells
+0. 204 Val ue shown represent the mean standard

was trmfﬁn@dut@ra toft et b pavoril® ashvital Sadk DA TgRapMiscan Mgt three
measuregat (2 {h%ij{x/gx%g%&ﬁ%&ﬁl% Bgljfc?rgr g%cdf[&?)’(a% gphng. By §c§iewe M8ere was

I njection
higher ullt'EEe fﬁ&?’msc;m AR ﬂﬂa&)”c“zemmgfmt(m@ vig)and i maged at
0.5-4.0 hrs in mammary turmr-bearlngrats (derived
from RBA CRL-1747 cel I aéne ¥\V10I e- body aut oradi o
granms were obtained by fPtative i mage anal yzer

( Ore QR FiiRbRA SN B ﬂl@t@ihﬁ@fomh%&abwm %ﬁ@gng
CT). FOITOW ng I ntravenous 1njectron o L

or GAP-LAS (100 nCi/rat, iv), athym c nude mce
Wﬂﬂ:ﬂlﬁ sarcoma in the right leg were

| £d . ) )
k}adéb%x ﬁthplﬁ%ee: ld?argl (2? (2 ﬁ)?(}i) %§ ;lériégiggl’rc]d gg cfnl of hnolemc acid (4
mmol)TDaT Qﬂw@t @ @)y 0FIS1(1.02KB, 22hhoDrandniDMIAR Q(DIGZS and mmol) in
cut into 100 mm coronal sectjons, Each section was

10m! afhellete fom %@W@Hr%wa%stgweﬁafef 1 heurs jaf gRomegnpepaipre. The solvent

ves LSSl 0600098 ORI g v

7 ml Bringl dhe ehmedfbrm ﬂawalwaz eidledntover magndsiui evlfdsemhhydrous, filtered and

evaporgist o SRR BPSUG RIS SbRavar A B PREurfe odirmgsqrsed for

conjuétl&gﬂtﬁm@ﬁftﬁ&lﬁhﬁcﬁf@ for fol ate receptor
characterization Synthesis of GAP-FOL 200ng of GAP( Ml

W 1500-3000) was dissolved in 10 mi of anhydrous DWVF,
Synthgstnot GAP-linolenate

To a solution of 300 mg GAP(Mol Wt 1500-3000, 0.133 mmol) in 15ml of
anhydrous DMF, 275mg of DCC (1.33 mmol) and 85mg of linolenic acid-NH2 (0.133

mmol) were added. The mixture was stirred overmight at room temperature. The solvent was
evaporated in vacuo. The resulting mixture was added NaOH (0.5 N) to adjust pH to 9-10.
The solution was filtered with 0.8 micrometer membrane filter and dialyzed with MW CO
<1000 membrane. 317.5 mg of white powder (GAP-linolenate) after drying with lyophilizer

was obtained.

Synthesis of GAP-trimethy] lisine (TML)
To a solution of 83mg GAP (Mol Wt 2250, 0.036 mmol) in 5 ml of anhydrous DMF,
32.6mg of DCC (0.158 mmol), 19.03 mg of DMAP (0.156 mmol) and 25mg of TML (0.132

mmol) were added. The mixture was stirred ovérmight at room temperature. The solvent was

evaporated in vacuo. The resulting mixture was added NaHCO3 (0.5ml, 1 N) to adjust pH to
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ng of DCC and 60ng of FOL-NH2 (Ilgan et ai, 1998a)
wer e added and stirred overnight at roomtenperature.
wo200sl100M4Wat er was added after renoving sol veRCTWSA®6/012132
reduced pressure. Water |layer was filtered with O
8. Thmcﬂﬁﬁme&r fihasd fathe).§ hlicremetan mdiiﬂﬂﬁhlyezﬁlﬂervunﬂ hdeM@th MW CO
00 nenbrane. 207ng of %Sgléﬁ} owder

<1000ymémara@e 8968w ef Vet PRy MM Sfiér Yl\ﬁ}é’é After drying with
e I 2.
v S5 R0 1 Db RIRTR 222 DOUR 11815 36
99mlc- GAP- netroni dazole N fo r hypoxi a
char act eri zat i on Synt hedixaingile GAP- VN To a solution of

%80299 Al\fpl s ; OIO } pr(r;ht%ratlon gcrtgllfll%at%l\l/l': and

(I-(2-am noethyl) 2-nmet hyl -5-ni troi m dazol e
Synth&idwrdGaahlAgyNy de nonohydrate) was added and | N-sodi um
hydr oxi de_sol uti on was added with stirring overnig
kenboh @%ﬁﬁé’ﬁ&fphw (400 aperdiaisin D w0 DME.
0 er 6 W6
0.7mf S8 P TR o TRkl Tk L MY i i AtB dpgy NN
dlmethiyhmtbm@;n&: (AB(N)6W§reOE1dledOvmd hyvdeix tfr&ARadINHrr¥l ed\férmght at room

fter dryin h |yophilizer was gbtained. The
temperé%‘f r?@@ﬁco swéhéwsgadgﬁ%@ﬁeﬁy W?rrqves}g spivenpigderrefpaed pressure. The

mlxmre%f 'ﬂ"lfé?éh WhE oSSkt & méﬁﬁﬁhég%%t‘éﬂ 5@&051 zéﬁa WHLeSTW Co <1,000

Whol e- body aut or adi ograns were tal ne
membrgneri0trag iof ewhitage walna(§ABrADRy Yidd &8 St%jr\a@egdﬁhmis pﬁm synthetic

st,e P rd, i dj Cnh). Eo W raveno
schemg e SR o loeab et hrened o Gt BRoE GRS be well-
Visuaﬁgédwmrfm nude m ce bearing human uterine sarcoma in the
right leg were killed at 1 hour and the body was fixed
i A @4 ithsosgmirastiians @afl mgtheds digdgsed pnd daimed metsin pambe made and
[ O an
execut%ﬁ%&h%% %5588 mg%@%lﬁ%ﬁoé Ié’ﬁé&%l q @azﬁr%ené t&l%cnlirgg\ll.\lée dWhlle the

compotlhans':‘ dndndetirodn o dhieningesttdndBaveT beors lbsteibe@sint foafs of preferred
aced i a/bgont act with nmultj purpose phosphor stor ag
embodge?%% At FPDe seRpraddY thase Oéﬁfﬁﬁsledh? Bt thas Viapgtionp pw be applied to

the coﬁBHélﬁoﬁeaﬁ@eHethY)ﬂ§ gl 15% @tte pt ﬁm Y §eqﬁ19120ﬁ?_(%1&?%sf€ﬂpﬂf¥|\}nethod

I ou 7 99nilc- otrexate
descnbaﬁ&neteﬁmwaheutcdmangémm &ta @mcSyndpietsarsl @bp@P&M})ﬁ/e’ﬁnom More

) R R o S0 s B0, o
physioRlgically rd1228 Qﬂ?(l)\?ﬁé stddetbdRd 18 é% %dde@&%éﬂl' Iga?&ma&hﬂeotﬁg‘same or

t enper at ur e. of water and Tm of | N sodium

similargsilig xyadd bekehiped. vl eu@w@dalamb@mute@rmdm@hﬁcﬁtm_m epparent to
those sgﬁ]%rﬁnrl% ?}ge?r%f 21% REER3YS Be w%gne {heI s%}/rﬁr scope ana cct)r?cregfj ofl\@hte anention

as defined by the appended claims.
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menbrane filter and dialyzed wth MNCO <|, 000

menbr ane. 139. 8ng of yell ow powder (GAP-MIX, Yield
wWG208%)7A@kter drying with |yophilizer was obt aPaeas200be12132

synthetic schenme is shown in FIG 34. The structure

was confirmed by protgegepvRENUREtro Cel lul ar Upt ake

St udi es Breast (13762NF) celT Titne was used for the

assay. Briefly, cells (50,000/well) were treated with

of .99mlc- GAP- MI'X or P ntrol).. (I wel |
(s B Foterenpeo o e SRt o Rl olish SEPINE rgocdural or
other dMBAIR sNBSIBRENnTaY fethbkd Ket if6reh Bedeth, RESsHetifithily i orated herein by
trypsin EDTA (0.1 m) was added. After 2 mn, S (0.4

referengp.) was added and the total volune containing cells
was transferred to a test tube to count the activity.
Each data represents an average of three neasurenents

U.S. Patagt 6,602t 72%er e cal cul ated as percentage of uptake of
"1Tc- GAP added. There was hi gher uptake in
U.S. Pefoupprt AR 13%an 99niTc- GAP group (FIG 16). Exanpl e

U.S. PRe® 5 G jj’j@l enate and triniethyllysine for |ipid
rrgt a%%ﬁrllsm? magi ng Preparation of Linolenic acid-NH2

U.S. Paer®. Bppiy. I¥6 B, 2l ene di ami ne(13. 2nmml ) was added into
i of. |inolenic acid (4 mol), DCC (1.65 g, 8

U-S'P?]'Fﬁéﬂggplﬂrl@ﬂ{(%z 4 g, 8 nmol) and DVAP (0.325 g. 4

US. PM'A%ﬂlﬂ. P42 ®fg chl orof orm The mixture was stirred
for 16 hours at roomtenperature. The solvent was then

evaporated. The m xture was dissolved in 10 m

Al k81 L8 A0TSR Jsphiomifiofart Brine. The

or’m over nagnesi um sul fate

Alauddifi Bysir, 0ag:l. Méd. Besled3emsd-®gapmeat ed. The crude product
wei ghed 2.57 (crude ¥i el d 100% . The product was
Alauddig g 4 -

b, dYuct dgdi Faali- 83 HButFPur t her purification.

: t hegj 1.i0).en Je. uti on of 300 ngy
Alben%%g%bﬁ%i @ng%OO- %Ojgﬁ'g’ ?%g)};%??) §®#’1sm of anhydrous
Bird e/ Scigiléay4 02 PaTs,(1IP883 nmmol ) and 85nmg of [inolenic

acid-NH2 (0. 133 ). e ed. The m xture was
BOlhm§Fﬁ(‘jlr2]’€1t' 6\/&7%61%’%2’( )7r7g§{}?11€§?gerature. The sol vent was
Bush eﬁg%@{ %tg&’ndef"Silﬁg.l;@?G :hszizz,@@,wlggtmng m xture was added

é .5 N) to'adjust pHto 9-10. The solution was
Camplfeillet at.edanger Re, B (h)e333HeB8R 1ARbrane filter and

i z Wit h ) rane. 317.5 ng of white
Cane"%%%d}ef‘r ?%8&69'W9-¥é¥§ﬁ§?%-§38§f1t@§?pdr ying with |yophilizer
Chasselle st oblahag B4BSWAH hess.s of GAP-trinethyl lisine (TM

To a solution of S%K%_GAP %I\/bl W 2250, 0.036 nmol) in
Chaudbparyer ¢, Zaany¥buisapvics. B, Sitd)d06de7¢.0.9988 mol ),

Chenu PaPQR0#8 29(4) IR0 g6 mml) and 25mg of TM. (0.132
Coney et al., Cancer Res., 54(9):2448-2455, 1994.
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mol ) were added. The m xture was stirred overini ght

at roomtenperature. The sol vent was evaporated in
woacwsoo7bhe resulting m xture was added NaHCO3p{@/uUSmios/012132

1 N to adjust pHto8. The solution was filtered with

Groy L P ARETE 2 55 whi 1 o powler (AP TML,  84%

Hall eddieIRdYiaatResy, 1¢l4(§59 ngs.mzt hodgyophi I i zer vvas obt ai ned.
Tunmor coul d be '] -vi Sua|IZ€9In ra (FIGS 35- 36) .
Al

Hensomgh@p14/NE %T%J@mr&d@ﬁo%ﬁ(ﬁ}ﬁ Prg: Zp - proliferation

f GAP- ADN 330. 8 f
HOlm’%A%{’%Ifﬁ%%%gfg%g&aggéd?ssol ved in 15m g? °
Hsuehant Vibidcls Adbdhent @hdimypoof., B )R BY el dhei@A3car boi mi de)

Hustma?f??éf% %zg'éﬁe% ?‘174356@@53%32 f%égeg gﬁd the mxture was

Ilgan sl r@%ePBﬁftﬁ‘é;@R&dz BbhdriP nj]3(33njp;©t Baqun e9sHL0nl  of wat er
was added after Vi ng sol’vent under reduced

llgan qppésCarcer B‘ﬁti/wnﬂadzaplmrmsw(di)l 429r43$, W42 0. 8ni cr onet er
rane filt ! j ed with MV CO <I, 000
Iyeref%m#@ffz %0%538@ %a)toﬁ powder ( GAP- ADN. Yi el d
Koh etld., I;%J\mﬁzwga@ﬁ&ﬁ Bibhengymhesg-gixaqbepe is shown in
FIG 37. Proton NMR confirmed the structure. Tunor

Kranz ¢bef), drpe Nedl Hgpd wiel U84 d93(R0¥59-9081) 1¥5- t he
Laverfi@fBi08" 11,005 vBBA) B DBRTndbig) SRS flc@iNGod HBpa=d her el n

‘5& Hiae and” execute € éxperinentation
Leamdnrankill@hst BobcHehe Jpebept 3)855e360s 19%3. VWil e the

e SR TR S by el BT Py boer
LeamdX&nRARAY, §7be. L Nesg 59f 34, |8§{1'35155’7‘235§”76 19d1at

variations nay be applied to the conpositions and
Lee anddtdvodsBad dChem. 1 269 (St HIES-3804) PHhe sequence of steps

ei n wthout departing from

1\/Iartmt‘ﬁéZE fr%@é?) ‘égﬁfﬁi ‘g@d 1§§Ope of the invention. Mre
MedicsPedtef Haadopk oftadWetsk Digg BRGALRdHs, 19Tat certain agents
whi ch are both chemcally and phyS| ol ogically rel ated

Medicplglyettss 3¢ils199%it ed for the agents described herein
t S woul d be achi eved.
Nama\%ﬁ ét al., Nucl; §zol ,ﬁ%ﬁﬂ f§7 {&S %bb@

suth Si m ar s utes’and nodifications

NordsmatkaétantR&cﬁoﬂzbﬂmc%kJ4]](@):8] BOtI®o6art are deened to be
within the spirit nd concept of the invention

Patriclae! ahef-iHgogiFot h?éi(%b}c) 1¢P%i ms. REFERENCES The
Rasey Lokl QW DRILLCORPSE zolt% Ehgﬂ%)‘t)@f‘b?i hagg t hey provide

exenpl ary procedura Sther details suppl enentary to
Raseytahdsdiasleﬂhefiof)m:plhé763i)r167dr7é ¥98cifically incorporated
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Ilgan et al, Cancer Biother. Radi opharm,
13(6):427-435, 1998a. lyer et al, J. Nucl. Med.,
wo2006)10984105, 2001. Koh et al. , Int. J. Radi atT@seas/012132

Biol. Phys. , 22:199-2 12, 1992 . Kranz et al, Proc.
Nat| Acad. Sci USA, 92( ZNABAS7- 9061, 1995. Laver man
et al, Eur. J. Nucl. Med. MI Inmaging, 29(5):68 1-690,
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55- 86 Leapon and Low, J Bi ol . Chem ,

1. ?P@g%ﬁ %%1 35%1 1992. Leanon and Low, Proc. Natl
Arad. aPolypelSifde &&(p’hs&)g WA s 3¢@ueb89two orllr@ereandsdeative
J. Bi ol . Chem, 269( 3 198-3204, 1994. Martin et al,
J. Nuéminasids thsfo%ilgﬁun%w to pgpwovNEithind valepgpetal ions;
Handbgpk of Adverse Drug Interactions, 199 Medica
Letter 34: 78, 1992 Namavari et al, NucI Med. Biol,
By (2) oné b7 mbre6Phler2 BixPal 1®ﬁsrrdmnmvkleﬁtlﬁbourﬁadiaotdasirone of
Oncol téN(I(? 31- 39 1996. . atrick et al, J.
Neur odJHcBf0 CoBRCHvY a0 psids. 1997 Rasey et al, Int. J.
Radi al Oncol. Biol Phys., 17(5):985- 991 1989. Rasey et
al , Radi ot her. Oncol, 17(2) 167-173, 1990. Reed,

2. @an cemposition of: cia?imzlz, whaem the R@qonqnmgte g}nseq]mvmumnno acids are

8):682-687..198 ton' s _Pharsmace
selected §Pis {08 BOUbisBROHPE ARERY BES A EoRbERIPE L2851 igo  analog of
lutama@898ystin&tlyéhe, a@gﬁ@@,, Tofsfhe; ddogagl: yeidd MnitiBakaadt a non-
5 ,QéeWIn yNucl 24(4): 324- 34%£4%99%§ Se#ﬁg? et
naturalbn occunng\mm@mdcféat mﬁgfles tWgEnAEIOre GIROXBEAMIS| 0 et
al, Am J. din. Oncol, 5(3):285-289, 1982. Strunk and
Schi | d, Eur. Radiol, 14(6),: 1055-1062, 2004. Tjuvajev
3. Ghe alompdsitidclf dddth ], WB&Bn theGvd- dr MB8R; c@BOAtivYaalibemgids are
etal, Int. J. Rad. Appl Instrum B, 19(2):227-237,
glutamf{‘@@%‘“d&‘&ﬁk et al, J. Nucl. Med., 33(12):2133-2137,
1992. VWarrel |, Jr et al, N Engl. J. Med.,
329(3):177- 189 1993. V\éltman et al, Cancer Res.
4. g2 kRpesitien £ lain0 DoWhervisi theewoeor wbre GseativResino acids are
" & 6708-6711, 1992a. Weitman et al, J Neurooncol,
asparta f% 5%7-1 12, 1994.

5. The composition of claim 1, wherein the polypeptide comprises at least 2 consecutive

glutamate residues.

6. The composition of claim 5, wherein the polypeptide comprises at least 5 consecutive
glutamate residues.
7. The composition of claim 6, wherein the polypeptide comprises at least 10

consecutive glutamate residues.

8. The composition of claim 7, wherein the polypeptide comprises at least 20
consecutive glutamate residues.
9. The composition of claim 8, wherein the polypeptide comprises at least 50

consecutive glutamate residues.
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Westerhofe /., Cancer Res., 51(20):5507-5513, 1991.
Yaghoubi et al, J. Nucl Med, 42:1225-1234, 2001. CLAI M5
W 2008/10019p0Si ti on conprising: a) a pol ypepti dePCT/US2006/012132
conprising wwthin its segquence two or nbre consecutive
. . i | . ] .

10, AR-TOmBELHE bPELnIh. Whiaht BOlb g R R O 300 to

30,000i ons non-coval ently bound to at |east one of the two
consecutive am no acids. 2. The conposition of claim
1, wherein the two or nore consecutive am no acids are

11.  T2beeh@esifib®bT ERfn A00WReRAN e Holypap@de BERAMbRESlar weight of 750
gl utanat e, an anal og of aspartate, an anal og of

to 9,009 ut amat e, cysteine, |ysine, arginine, glutanine,
asparagi ne, glycine, ornithine, and a nonnaturally
occuring amno acid that includes two nore nore

12.  Ghekenpbsigo®uPslaind.1, WhereGOMie @oiyipepiideddonedrisesmtlleast 2 consecutive
wherein the two or nore consecutive am no acids are

aspartatq rgsidpRit e resi dues. 4. The conposition of claim1,
wherein the two or nore consecutive am no acids are
aspartate residues. 5. The conposition of claim1,

13,  iher edmpdsitonpalfyplephi 2 odrepin sths polypgasie 2omprises at least 5
consecutive gl utamate residues. 6. The conposition of -

consecfve agpataiqyesiders t he pol ypepti de conprises at |east 5
consecutive glutamate residues. 7. The conposition of
claim6, wherein the pol ypeptide conprises at |east 10

14.  dbesewupdsiteonglofit elaian el 3; ewhehgis the polfpepidarposiprisen abfleast 10

mnmaf%égdn 7 thgregn t he pol ypepti de conprises at |east 20
LSRR S 6WG%anate residues. 9. The conposition of
claim8, wherein the pol ypeptide conprises at |east 50
consecutive gl utanmate residues.10. The conposition of

15. dihgi sempositisar ef ncleime Mol yheisin dee mebypsphds compsises at least 20

consec 'é%%?ﬂﬁeggﬁkég 30, 000. 11. The conposition of claim

, erern e pol ypeptide has a nol ecul ar wei ght of

750 to 9,000. 12. The conposition of claim1l1, wherein

16. tz;@‘g a?(?l'lg%/(gﬁﬁ}élls I%g u@g&? ' f 53, evsvhearte:inI %?es tpo%yp%Stri] ee Cc%}l{p\tfiges at least 50

consecutive aspartate residues.

17.  The composition of claim 1, wherein the polypeptide has a molecular weight of 300 to

30,000.

18.  The composition of claim 17, wherein the polypeptide has a molecular weight of 750
to 9,000.

19.  The composition of claim 1, wherein the polypeptide is capable of chelating three to
five valent metal ions through coordination to carboxyl moieties of glutamate, aspartate, an

analog of glutamate, or an analog of aspartate.

20.  The composition of claim 1, wherein the valent metal ion is a radionuclide.
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13. The conposition of claim12, wherein the
pol ypepti de conprises at |east 5 consecutive aspartate
woesictoe®4 14. The conposition of claim 13, wheceius2a0ke12132
pol ypeptide conprises at |east 10 consecutive
artat £ esi 1 e itign of cl ai 4
BB EpAbEASEOF et 1) RueHEuERIRER e fidaRys ST im the group
cons1sﬁﬁg1$)$cm:t99m‘ aspoy Catd, @SﬁZiL(GIS-67 16 11T1her1mrrp@a+a7i cm-@e As-72,
m 15, wherein theg? égpept de conprises at |eas

Re-”@&%&ﬁ%@é%ﬁ@ﬁ%ﬁﬂ? B9 G, 13?“21%%1-%%83?65 M»Th55 Lu-

17 oy, SRSl -2 SR AR TRl o, o

a valedt#hodinerienn t he pol ypepti de has a nol ecul ar wei ght of
750 to 9,000. 19. The conposition of claim1l1, wherein
t he pol ypeptide is capable of chelating three to five
22.  VEhE&mPRifIn drBmlAN! AngRiLaRMRNab Atrd Gosar boxyl
nmoi eti es of glutanmté, aspartate, an anal og of
glutamate, or an anal og of aspartate. 20. The

. RIS A MR B T o

wherein the valent netal ion is selected fromthe
group consi sting of Tc-99m Cu-60, Cu-61, Cu-62,
24.  Chheqompasitign of??alm@ﬂ,, wisgregTthemaetggon msGa68. Re- 186,
Re- 188, Ho-166, Y-90, Sm 153, Sr-89, d-157, Bi-212,
Bi -213, Fe-56, Wi-55, Lu- 177, a valent iron ion, a
25. Vmeﬁdimﬁmtgﬁﬂ@&«ialmm fuatheall &fited s ahiprising,a coml @piety bound to
atipumion, and a valent rhodiumion. 22. The
mepo@@ ‘tion of claim2l, wherein the metal ion is
Tc-99m 23. The conposition of claim 21, wherein the
nmetal ion is Re-188. 24. The conposition of claim 21,
26.  whike edmpasiteonnadtcldimi Zﬁn vihsre@a theGecon@5moittyss bowpbimi ani apmide or ester
f|n as conprising a second
lu&agﬁg?%gy%ggéﬁgnggoE a?lde 26. The conposition
of claim 25, mhereln the second noiety is bound in an
am de or ester_ |inkage to a carboxyl noiety of the
27, pbhspreppastion of rlaimys, sibersisiheisespndfmeiptyiisg Mssueviprgetdigymoiety, a

@agﬂﬁﬁgnﬁﬁg?qgaﬁg@gﬁ%ﬁm§ngeﬁ;ssue targeting noiety, a

nos of a”therapeutic noiety. 28. The
corrpound of claim 27, wherein the tissue-targeting
noj ety is gand.. 29. The conposjtion of

28. ¢ ?ﬁ%ounaw% %rgrﬁt%%h!%rlswgté? Hisgyeitugaiing metely igjadargeng ligand.
cell cycle

29.  The composition of claim 28, wherein the targeting ligand is a disease cell cycle
targeting compound, an antimetabolite, a bioreductive agent, a signal transductive therapeutic
agent, a cell cycle specific agent, a tumor angiogenesis targeting ligand, a tumor apoptosis
targeting ligand, a disease receptor targeting ligand, a drug-based ligand, an antimicrobial, a
tumor hypoxia targeting ligand, an agent that mimics glucose, amifostine, angiostatin, an EGF
receptor ligand, monoclonal antibody C225, monoclonal antibody CD31, monoclonal
antibody CD40, capecitabine, a COX-2 inhibitor, deoxycytidine, fullerene, herceptin, human
serum albumin, lactose, leuteinizing hormone, pyridoxal, quinazoline, thalidomide,

transferrin, or trimethyl lysine.
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targeting conpound, an antinetabolite, a bioreductive
agent, a signal transductive therapeutic agent, a cell
woyaleat0speci fi ¢ agent, a tunor angi ogenesi s t aPgQENISHY6/012132
ligand, a tunor apoptosis targeting |ligand, a di sease
30.  THESR {t) B3hI6f IchGml an%’ere?n dcﬁé’&h@i;f&%be'ph@@%mp@l@es 5 to 60
antim a tunor hypoxia targ
consecudiye rglutaimate Imslducﬂs vdietaio $les taagntlﬁlgétgané is as’tgudué,t mlaqﬁoseaiﬂctose

clond5r, FRBARL oS RRS NEL AR, S8ttt

adenosﬂﬂié‘F-‘tﬁe‘fﬁbl"cﬁﬁ’/h‘1 Barneti@StradibN{pobitibA3), &ﬁﬁ&lﬁp{?ﬁo'sﬁbﬁﬂﬂ) linolenic acid,
| erene, herceptin, human serum al bumn, |actose,

glucosam:;m, é¢tmaz¢ta¢g nhenagsn o1 fodate. andveierein thenetott m¢éa1 ion is 99mTec.
thal i dom de, transferrin, or trimethyl |ysine.30. The
conposition of claim29, wherein the the pol ypeptide

31.  Thepshpesticn sfclfith TRREREd thealiginobitdmbity Baihdueging moiety.
wherein the targeting ligand is estradiol, galactose,
Iactose cycl odextrin, colchicin, nethotrexate

2 éh%s?&%ne o Bt e e e L PO R Eetia

estradi ol (p05|t|on 17) I|nolen|c aci d,

ucosami.ne, [ agget nnose, or f.olat
%@ FemRoYifRd 9%9%%3% i Ehe Ongapipedi i S from the group
conswhﬁ@ AT IO R nfeiBi Th MRI VA8 BediRCardbARAPS NGt MEEh Yand an
I S an i magi ng noi efy The conposition of claim 31,

ultrasowdldenogirast mkeslid. magi ng rml ety is a contrast nedia. 33.
The conposition of claim32, wherein the contrast
nedia is selected fromthe group consisting of a CT
34,  TRets@pésitidbRelaian3 Yiheean tHeamhtri® Ghedlia i8R OPtaBakt media.
contrast nedia, and an ultrasound contrast nedia. 34.
The conposition of claim33, wherein the contrast
ia i o t i HRLSh
35. gﬁg ic%m'gisfﬂ \Ah%f %HT{ %§ \éﬁ@gon%hreggtf C-Eﬁgi%g net ieﬁt %89@9& from the
group cbnastirighef igthelamate) ithesdli d@trm‘oa‘ﬂeptobalhaimhteﬁ;wd(ﬂhmdobpanoate
diatrizoate, iopamdol, ethiodol, and iopanoate. 36.
The conposition of claim33, wherein the contrast
36. ‘Tﬁg bé’mg§slﬁ‘<5h mlalﬁpﬁ r HRdrefiBHE Bonthét mddI8 iCHMRY 'cbﬁt@zﬁ,t ffedia.
claim 36, wherein the MR contrast media is selected
fromthe group consisting of a gadoliniumchelate, a

anese. .chel.a and..ir.on
- TRPRRERAGOSEr Ukn Tulserh i SORt B B0l R dptgrse from the
group oUEélstﬁﬂg%ﬂ AgddoMBAing® chélat€l FalganedcHIRRE, a dorlunDEIYIE4), and iron
. The conposition of claim 33, wherein the contrast
PMﬂCkﬁedla is an optical contrast nedia. 40. The
conposition of claim39, wherein the optical contrast
media is selected fromthe group consisting of
38. fThacompodiion ofickaln 7 ewheiein MlRlicoatrast enedintced-DOTve, Mn-DPDP,
reen, Oregon green, a derivative of Oregon green
oGCIﬂ%}- tive, rhodani ne green, a derivative of rhodami ne
green, an eosin, an erythrosin, Texas red, a
derivative of Texas red, nalachite green,
39. nheoguposidf oScdgiol 33, Widydin et coniras asaléadie abloptgal gontrast media.
courmarin derivative, a naphthal ene, a pyridyl oxazol e

40.  The composition of claim 39, wherein the optical contrast media is selected from the
group consisting of fluorescein, a fluorescein derivative, indocyanine green, Oregon green, a
derivative of Oregon green derivative, thodamine green, a derivative of rhodamine green, an

eosin, an erythrosin, Texas red, a derivative of Texas red, malachite green, nanogold
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derivative, cascade yellow dye, and dapoxyl dye. 41.
The conposition of claim33, wherein the contrast
wordicao7®4an ul trasound contrast nmedia i s an ubPCrasewadi2132
perfluorinated contrast nmedia. 42. The conposition of
claim 41, wherein the ultrasound perfluorinated
sulfospespmiridy! efisni casqage bltjce 8 coumerin AetiYedlvgroiaphiisimsiest PHgdyloxazole
g;}gl f perfluorine. 43. The
da“m@gﬁggé%??gﬁhg?dgééﬁﬁé Bﬁggfeln the second noiety is
a therapeutic noiety. 44. The conposition of claim 43,
rein the therapeutic rmlet is an ant|-cance
41. nEﬁ%WmPassﬁonrﬁ @éwp%%.wliwéﬁn © CPurast Mmediqedtepiiraponnd contrast
dia30hh nEARSRH P RIhalcd BRI-AEhRML T om the group
me la'cons}lsting 3 atorrcapabfe of chelating to a
t her apeuti c radi onet al I i ¢ substance, nethotrexate,

epj podo 1 ot rl.st docet
2. ohp poahetotallm Al BB obt et Bdsinpieg: pontrast media i
selectédoa&heeﬁ@gmup 8RRl Df ﬁ@ﬂﬁdﬁr@bﬂr@ﬁmﬁlb%@l%&ﬁh@ﬁne and
-FUDR. 46. The corrp05| tion of claim45, wherein the
antl - cancer noi ety is nmethotrexate. 47. The
c n.0 [ r h nt.i
43, ?HQ ?c?méés?uont (%f é:?aéﬁleil?t, ?‘Véherre‘é%ﬁg%e&nﬁilrﬁ%gt %;ﬁgegg geutlc moiety.
sel ected fromthe group consisting of Re-188, Re-186,
-166, Y-90, Sr-89, Sm1 53. 48. The conposition of
44. c%@ ATAPOSIRTSI Y 4o WSESIN thatbaRPGHP tgjety 4s g anti-cancer moiety.
substance capable of chelating to a therapeutic netal
sel ected fromthe group consisting of arsenic, cobolt,
45, cﬁb@eomps&itiem iofimjaitnhéd,| whereianihe pinéit dancen mdidty il'shsselected from the

oSi ti f clai in the, val ent

sroup AERSTE Hom<Besur Erably of Clatiad d- PREPRaIc, BasrrsE gpbstance,
methobi@xAt8RIeFipH& M 116RkiD" WRESstine2 0. dofetGRNPOPatblitdfel, daunomycin,

conpr|S|ng a) a pol ypeptide conprising withinits
doxorghiginemétexantions.sapoteeang blepmyciangamecitabing, Sedpudines and S-FUDR.

di agnostic am no acid sequence, and/or a therapeutic

am no acid sequence; and b) a valent netal ion
46. aThacdasbsitionedT oddiin s, adiethid BSiadtieander itgetp ™ pdpiretee.

51. The conposition of claimb50, wherein the

pol ypepti de conprises two or nore consecutive

[ 5 Skl f 5

47 OTHS ARRERLR ) SR gt ISR TROSPL Aol afid) TOP therapeutic
radioncadaitie sulistanee adpraed fbvm the grapemnsiSitng diike-¢ 88yREs1 84, dlo-b66, Y-90,
S 89§%ﬁig%50’ wherei n the pol ypeptide conprises 5 to 60
-89, Spidadut i ve gl utamat e resi dues. 54. The conposition of

cl ai m 50, wherein the polypeptide conprises 5 to 60

consecutive . ) _ o
48.  The composition of claim 44, wherein the anti-cancer moiety is a substance capable of

chelating to a therapeutic metal selected from the group consisting of arsenic, cobolt, copper,

selenium, thallium and platinum.

49.  The composition of claim 1, wherein the valent metal ion that is non-covalently

attached to the polypeptide can be imaged using PET or SPECT.

50. A composition comprising:
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aspartate residues. 55. The conposition of claimb50,

wherein the valent netal ion is a radionuclide. 56.
wohersciompesi ti on of claim50, wherein the val erCT/oSR@b/012132

ion is selected fromthe group consisting of Tc-99m

- 60, id&¢oRprisiad - Rifhin! i Seduehce a HssuOtbrgdApOafnino aci

%- 68,a1 %Y%?ld%? ‘?‘%EEI%RJ- 1.88,&: I—Iod-ul 66, Y-90, gSm %5?,1“10 cid

Sr - 89 sequgnde, § TiagBpstiRlningjacis Fequeace: andior a frasspentin amino

val ent._.manganese i.on, a valent cobalt ion, a valent

pl at | AGHSFERESGA val ent rhodiumion. 57. The

GPNMPOSivaledfmefal fnditiatiRdl to \Wh afrehdladid) eesicile @i thepll @leptide)

is Tc-99m 58. The conposition of claim50, whereln

the tissue-targeting am no acid sequence is a

geting..lig B9 T it I
1. IREDEGORE g o0 PACRATRAS ol fipllc oBfibaltyg or more
conseciitireq@titamgteqesipoasnd, an anti nmetabolite, a bioreductive
agent, a signal transductive therapeutic agent, a cel
cycle specific agent, a tunor angi ogenesis targeting ,
52. M@ %H?ngc%iﬁdﬂ”gf BRAPEOS el 9RL | RByPechBAN GonfpriddsS 8RS €or more
receptor targeting |ligand, a drug-based |igand, an
consecatime aspatabbicalduess t unor hypoxia targeting |igand, an
agent that m m cs glucose, amfostine, angiostatin, an
EGFreceptor |igand, nonoclonal antibody C225, ‘
53.  NMBRRehPBtioR B tlRH B 0CHB el gl pRaidatinhiady 5G40, consecutive
capeci tabi ne, a COX-2 inhibitor, deoxycytidine,
glutamgtgiresiduehe, herceptin, human serum al bum n, | actose,
| ut ei ni zi ng hornone, pyridoxal, quinazoline,
thal i dom de, transferrin, or trinethyl |ysine. 60. The
54.  qbeposipbition of claimise derenhthie glohypeptiddeagprises 5o &0 ddasecutive
aci d sequence is an imging am no aci d sequence. 61.
aspartatg{gsidginosi ti on of claim 60, wherein the inaging anino
acid sequence is a contrast nedia selected fromthe
group consisting of a CT contrast nedia, an MR
55.  dbetompbsitieddhglaiantl,optearea theoaitnt astal neuisa, radinducide.
ul trasound contrast nedia. 62. The conposition of
cl ai m 50, wherein the therapeutic am no acid sequence

56.  iThe@Bmpbiitiok 3NEIRIM 301 Rherdf He SARUEMER] idh3is sdle€ted from the group
conposition of claim62, wherein the anti-cancer am no

consistigj of Eefan&a-G0 @aphbPeods Cotfel éllijlihb. sz(ﬂzt%ﬁpép.@@rﬁﬁcf\s-n,
Re-lséggtggistxfﬁoﬁ%%e%éd 4be YR £ 0B '§Ii&58p§?1§"§9ﬁé§iiro& jon, a

coppér,” sel enium 'urmhan I ium
valent et gxdeseoibn Sy vildie $bdlNign paval s @il aithuagien) or ot ilsddigh ion.
a) obtaining a polypeptide conprising withinits
sequence two or nore consecutive anmno acids that wll

57. iR Chin®BsikiOn DPaGPYR AN (R V¥ 3l BNtioRRLOgRNS; and

58.  The composition of claim 50, wherein the tissue-targeting amino acid sequence is a

targeting ligand.

59.  The composition of claim 58, wherein the targeting ligand is a disease cell cycle
targeting compound, an antimetabolite, a bioreductive agent, a signal transductive therapeutic
agent, a cell cycle specific agent, a tumor angiogenesis targeting ligand, a tumor apoptosis
targeting ligand, a disease receptor targeting ligand, a drug-based ligand, an antimicrobial, a

tumor hypoxia targeting ligand, an agent that mimics glucose, amifostine, angiostatin, an EGF
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b) adm xi ng said polypeptide with one or nore val ent

nmetal ions and a reducing agent to obtain a val ent
wori@l1070m- | abel ed pol ypepti de, wherei n one or PaDMUS2006/012132

val ent nmetal ions non-covalently attaches to at | east

one.of .the t cpnsecuti v m no_aci ds. . . Th t hod
recept8f elég:agfimné%.}o%@f eqnﬁg?éye (?%2%0 C@ﬂaocga@it ar}%g)ogy. EDTF, monoclonal
antibdaztdmmycfaﬁedﬁ@mne,aa SBNqHSbIte) de®fyctidifs, Pl Sreh® herd@Ptin, human

The method of claim 64, wherein the olypeptlde. S
serume pipihive s lagtase, douiebires uhonrongl ulpm&ecé , r geindraies 7thalidomide,

' ho cl ai m 64, wherein the pol ypeptide

transr%%r%p?ﬁé@se%g?}g?%% consecutive aspartate residues. 68.

The nethod of claim 64, wherein the polypeptide is

cagable of chelating three to five valent netal_ ions .
60. t hpergHIesiEea; Hfatlrin Yo hisFaBXhe diggmasticeamyto acid sequence is an

o ﬁ{ng{c tate, or the anal og thereof. 69. The
lnmg%%%%o oﬁi%ﬁggﬁ%64, wherein the valent netal ionis
selected fromthe group consisting of Tc-99m Cu-60,
61, adho sompgiigol Haitt 66, WheIBE Ag0k B a4 soapDyls a contrast
mediaCiddet &/ frofi the dup Bonddihg F a\@F 86Hiraki 188dih, O MR ¥8htERE media, and
manganese ion, a valent cobalt ion, a valent platinum
optical eentragt medigadndran wiesdinndreongrast media.The met hod of cl ai m
69, wherein the netal ion is Tc-99m 71. The net hod of
cl ai m 64, wherein the polypeptide is further defined
62. agheosmpbsiitgofclaRe 900vhatiatife BREpufi®ahiM® acid sequence is an anti-
pol ypeptide. 72. The nethod of claim 71, wherein the
cance@pIHAACHDIeaESACes bound in an ami de or ester |inkage to
a carboxyl noiety of the pol ypeptide. 73. The net hod
of claim71, wherein the second noiety is a tissue
63. t Thegedmpepitiwi ef glainadivagnas theanmibéamtsyt, antino acid sequence is capable
t herapeutjc noiety. 74. Th t hod of claim.73, ,
of chifplitea o o HEPPE, -etazﬂﬁaléfﬁeﬁgé%t T PIIU sonsiiggrqfiggsenic, cobolt,
coppet, isBRRhm, fivallidi GndBldEadmOf ¢l aim 74, wherein the
targeting ligand is a disease cell cycle targeting
conmpound, an antinmetabolite, a bioreductive agent, a

si,dn ransduct i ve t.herapeutic agent, a cell cycle
64. séggf‘}#l?é Ogﬁyélﬁqe,s?zglg( W%&gﬂ%@%ﬁ%ﬁ?@sn{lga geting i gand,

aaf UNDbbtARY OBbIFpéRide @bﬂngﬁsihg gatheh itdseduERRIFo R GRIE OF

targeting ligand, a dr ut%- ased |ligand, an _

ant i nmi e9USBFEIVE amipqasds Bpbwilh Bnetigngetonoralgathabing yalent

agent - .17 gl ucose, amfostine, angiostatin, an

EGF re}gfeégailé({rﬂsﬁrggnd, nmonocl onal anti body C225,

nbnoc| adalxigndaidpdypdpidd withome o arat vaabt rhealyiofDdd a

capeci tabi.ne, a COX-2 inhibitor, de xyc%ti i ne, )

ful l er g’cmg@g%tg& P t:’:ll%%ﬁl’[ metal ion-labeled polypeptide, wherein

one or more valent metal ions non-covalently attaches to at least one of the

two consecutive amino acids.

65.  The method of claim 64, wherein the reducing agent is a dithionite ion, a stannous ion,

or a ferrous ion.

66.  The method of claim 64, wherein the polypeptide comprises 5 to 60 consecutive

glutamate residues.
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serum al bum n, |actose, |euteinizing hornone,
pyridoxal , quinazoline, thalidomde, transferrin, or
wonroosaimk | ysi ne. 76. The net hod of cl ai m 64, PaTsere6/012132
defined as a nethod of synthesizing an agent for
67. |TROWRhoANGr ehaneiaRsin the -polypeptidd BOEpAiesCs ab M0Bbonsecutive
further defined as a nethod of synthesi 2| ng an agent
aspartftoreslygd- i magi ng. 78. The nethod of claim 77, wherein
the imaging is PET, SPECT, MR, CT, or optica
I magi ng. 79. A nethod of synthesizing an inmaging
68. agl@ﬁieth@d)ﬂ'ﬁblaﬁh 89; véherh g pulnepade sl oapslflt odehelating three to five
nprising within its sequence a tjssue targeting

valent amt#owa% |ﬂ€0§@h Geddmation &y symesyli moishesef awqanaé@q@e%?ée or the
andogqg a therapeutic am no acid sequence; and b)
m Xi ng said polypeptide with one or nore val ent
net al |ons and a reduc:| ng agent to obt ai n a val ent
taI eled p tide. 80. The cl ai.m
69. HPg; of SRt ST St ritersigll o i rlFeed S 4ie eroup

con31s§ﬁ§‘69%599h9rbu-@0 @uféq I R, @67, 8h-11The1 08l hGQ—6‘7f Ga-68, As-72,
claim 79, Wherein the pol ypeptide conprises 60

Re-18@,dhe &8 tHor 6@l Yo nBimel 3¢ §t-89e6d-1§2. BifAE, rBetZiada malent iron ion, a
ten Sl eEF op D B B AR AR TRL VB p8m .

claim79, wherein the valent netal ion is selected
fromthe group consjisting of Tc-99m Cu-60, Cu-61,
70.  Thepetheg, o5glamp 42, wharein ﬂ% me] ionds Te-PInza- 68, As- 72,
Re- 186, Re-188, Ho-166, Y-90, Sm 153, Sr-89, G&d-157,
Bi -212, Bi-213, a valent iron ion, a valent nmanganese
71. i'Dig mﬂtlmdloél”tﬂaiﬁlo@@vtlhdreiﬂ thapvigbenidefh dtritheu defioed aotomprising a

val ent n The nethod of claim 83,
secondmalesy W“{“ﬁ ﬁg‘t ygegﬁéqs Tc-99m 85. The met hod of
claim79, wherein the tissue-targeting am no acid

sequence is a targeting ligand. 86. The nethod of
72, CTha mestéd afhdaiei A1t wherehr Getseoqnd ingsotid is Bownddinsaagmide or ester

tar [N 0] nd, an antinetabolite, a
hnkag%fo?’ %a&% %?B)I%Egé’m*{eg%??@%gﬁi? transductive therapeutic
agent, a ceII cycl e specific agent, a tunor

angi ogenesi s targeting |igand, a tunor apoptosis
73.  tBhyywethed afi Jeird 7 1.awherebiathe seeandpmgiety & g dissusgiargegagdnoiety, a

diagno?%‘?glé%tggéﬁﬁh&rﬁe%ﬁgmoqg[ antimcrobial, a tunmor hypoxia

an agent that mimcs gl ucose,
am fostine, angiostatin, an EGF receptor |igand,

nmonocl nti body 25 nonocl onal anti bod 1,
tglﬁcg pfc %alm 73, whe%n the t1ssue—target1ang moiety is a){ar%ng ligand.

75.  The method of claim 74, wherein the targeting ligand is a disease cell cycle targeting
compound, an antimetabolite, a bioreductive agent, a signal transductive therapeutic agent, a
cell cycle specific agent, a tumor angiogenesis targeting ligand, a tumor apoptosis targeting
ligand, a disease receptor targeting ligand, a drug-based ligand, an antimicrobial, a tumor
hypoxia targeting ligand, an agent that mimics glucose, amifostine, angiostatin, an EGF
receptor ligand, monoclonal antibody C225, monoclonal antibody CD31, monoclonal
antibody CD40, capecitabine, a COX-2 inhibitor, deoxycytidine, fullerene, herceptin, human
serum albumin, lactose, leuteinizing hormone, pyridoxal, quinazoline, thalidomide,

transferrin, or trimethyl lysine.
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anti body CD40, capecitabine, a COX-2 inhibitor,
deoxycytidi ne, fullerene, herceptin, human serum
walbsniomo4 | act ose, | euteinizing hornone, pyri degaius2006/012132
qui nazoline, thalidom de, transferrin, or trinmethyl
| ysine. 87. The nethod of claim79, wherein the
di agnostic am no acid sequence is an inmagi ng am no
76. aqhe mHEHKEDE laif &4, Hithdreddfiadd b LChito &f. syshRkiRing 4 8gent for
. .imaging ami no acid sequence is a contrast nedia
imaging pkehemnothes@n he group consisting of a CT contrast
medi a, an MRl contrast nedia, and optical contrast
nmedi a, and an ul trasound contrast nedia. 89. The
71.  nithbadctiofd ofl cdin 649 furvitee defimedt e mbRbaPE sritiesBAh M 8€dnt for dual
. ___.sequence is an anti cancer amno acid sequence. 90.
IMagifhe nethod of claim 89, wherein the anti-cancer am no
aci d sequence is capable of chelating to a therapeutic
netal selected fromthe group consisting of arsenic,
78.  cdbemethabpherim §&) wheraim the Haagingns T, (SPECTH MR, L. or optical
ima A method of imaging a site within a subject conprising
Magiige steps of: a) adm nistering to the subject a
di agnostically effective amount of a conposition
conprising a polypeptide conprising within its
79.  sédquethed of simthesizingran iovsgngeity eompriising:aci ds t hat wi | |
functi on-coval.ent| v .bi nd val ent nmetal j.ons
L i e B GRRGE P ol Syl e spcfende a LS
non- cotaageding| amio Wil tequahcd, @adigfittic Mmihb @icidVBequence, and/or a
conselet ive ami no acjds; andb) detecting a signal from
t he valWSmHPerit aninpgaidssayseptande chel ate that is

I i ‘ it B3 3921, T |ai
oPor ol RERle oAl grad S B, FhYalthe gl Hsthpd o
MR, opduciak agemitp olgtainar valditt meesad undlabdidd pohypepiddnod of

claim9l, further defined as a nethod of perform ng
dual imagi ng and radi ochenot herapy. 94. The net hod of

| 80. CITBé Mefhbd ol en, Hablehede ?&iu@in@%'ggxﬂqs Qfditgfghftél’_ %deﬂ., BYtannous ion,

dual imaging of a site within a subject.

or a feprephivd- of clai m 91, wherein detecting a signal
conprises using PET, SPECT, MR, CT, optical imaging,
or ultrasound. 96. A kit for preparing an inmagi ng

81. afkdtmetisal Of klaimCIPIh&GtiAGthe ForAlPEdE @BIPHEA’ 5 to 60 consecutive
including a predeterm ned quantity of a pol ypeptide

glutamagassiddesig within its sequence two or more consecutive
amno acids that wll function to non-covalently bind
val ent netal ions; and a

82.  The method of claim 79, wherein the polypeptide comprises 5 to 60 consecutive

aspartate residues.

83.  The method of claim 79, wherein the valent metal ion is selected from the group
consisting of Tc-99m, Cu-60, Cu-61, Cu-62, Cu-67, In-111, TI-201, Ga-67, Ga-68, As-72,
Re-186, Re-188, Ho-166, Y-90, Sm-153, Sr-89, Gd-157, Bi-212, Bi-213, a valent iron ion, a

valent manganese ion, a valent cobalt ion, a valent platinum ion, or a valent rhodium ion.

84.  The method of claim 83, wherein the metal ion is Tc-99m.
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sufficient anount of a reducing agent to
non-coval ently bind a valent netal ion to at | east one
wohodehie79wo consecutive am no acids. 97. A kit PE®DMUS2006/012132

preparing an i magi ng agent, said kit conprising a

seal ed din redet er mi ned quant of .
55, 5 The Bt e EomP: St b i iR At i slgtince s a
targetin@f@8hd.ng am no acid sequence, a diagnostic am no acid

sequence, and/or a therapeutic am no acid sequence;

and a sufficient anobunt of a reduci ng agent to attach

.?.ﬁg %re{ho roef (i\{%f“ng% é%g%e%lé .}Illeot% e‘iln ey ?ygt E%e 1 cgcﬁe targeting

comp& APk S@Emethbd1RaSE b%Mu@Wsz%éﬂi lavﬁgrgﬂl %ﬁi@bﬁv@merapeutlc agent, a
aspartate resi dues. 99. The kit of claim98, wherein

cell cyql@ sprstiipagsnt. cetvaispBioaenests tpeesting figgid, GoNE0E @ppRigsis targeting
hgandgI UiigaRL ?ec%ﬁ%o%%@%%@%ﬁ'ggrﬁis' déﬁ%% L0 hgh tpoﬂltﬁgcroblal a tumor

determ ni n veness of a ca da e substance

hypox&s taigetlmggéﬁgl, ageaigent stat dninstd @dhoo@eﬂmmﬁbsmge angiostatin, an EGF
obt ai ni_ng iﬂdate (g,ub nce; nj u

n
recepte elrgaflfln gmm@ doHRe t ame%o ‘Bla i 9@3@ ing& monoclonal
antibo89 TIHAG RS HIFRE,| & COX-Mikilibior Héo@%ﬂﬁ’(ﬁﬂg efufl&‘én@ "hef®thfin, human

consecUtive am no acids that w Il “function
serumncitbwonal Botosy, Hewdinizagnhormenal pyoivoxals) qumazqinhecl ihglidomide,

t he candi subst ance- pol ypeptide conjugate to a
transferig; %@P,m gﬂ'ﬁi%’ "%etecting a signal fromthe candidate

substance- pol ypepti de conjugate to determ ne the

ef fecti veness of the candi date substance as an i nmagi ng
87. agb mne@EzQUEﬁ\@enL 7&TVWiein) the sliagangtic mpiporcid sequencegsyan imaging
ammo@%’ O—| CHANG SOK KOHANI M SAADY KIM E . EDMUND

AR ALl <120> POLY( PEPTI DE) AS A CHELATOR:

VETHODS C]: MANUFACTURE AND USES <130> UTFC. 910WD

<140> H IéN?/\N

The method of claim 87, wherein the imaging amino acid sequence is a contrast media
selected from the group consisting of a CT contrast media, an MRI contrast media, and opt1ca1

contrast media, and an ultrasound contrast media.

89.  The method of claim 79, wherein the therapeutic amino acid sequence is an anti-

cancer amino acid sequence.

90.  The method of claim 89, wherein the anti-cancer amino acid sequence is capable of
chelating to a therapeutic metal selected from the group consisting of arsenic, cobolt, copper,

selenium, thallium and platinum.

91. A method of imaging a site within a subject comprising the steps of:
a) administering to the subject a diagnostically effective amount of a
composition comprising a polypeptide comprising within its sequence two
or more consecutive amino acids that will function to non-covalently bind
valent metal ions wherein one or more valent metal ions is non-covalently

bound to at least one of the two consecutive amino acids; and
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<141> 2006- 03- 31 <140> 60/ 667, 815 <141> 2005-04-01
<160> 3 <170> Patentln Ver. 2.1 <210> 1 <211> 5 <212>
WORI061aA1B®» Artificial Sequence <220> <223> DeseCruS2mn/012132
of Artificial Sequence: Synthetic Peptide <400> 1 Ay
Ay Gy Ser. 1 <210> <211>. 14 <212> PRT .<213>,

abt 11 Dbt fiaml drod 95 vl D RS icb I GRERAS getats hat is
Artifi cdaalizedeauenge. Synthetic Peptide <400> 2 Ju Qy
Lys Ser Ser Gy Ser Gy Ser Qu Ser Lys Val Asp 1 5 10
<210> 3 <211> 18 <212> PRT <213> Artifici al

92. %%ﬁ? E&‘E}?@d@i@iﬁﬁg g‘fr%%éﬁga QhndMid blib&l uREMERCET, SPECT, MRI,
optical imaging, or ultrasound.

93.  The method of claim 91, further defined as a method of performing dual imaging and

radiochemotherapy.

94.  The method of claim 91, further defined as a method of performing dual imaging of a

site within a subject.

95.  The method of claim 91, wherein detecting a signal comprises using PET, SPECT,
MR, CT, optical imaging, or ultrasound.

96. A kit for preparing an imaging agent, said kit comprising a sealed container including
a predetermined quantity of a polypeptide comprising within its sequence two or more
consecutive amino acids that will function to non-covalently bind valent metal ions; and a
sufficient amount of a reducing agent to non-covalently bind a valent metal ion to at least one

of the two consecutive amino acids.

97. A kit for preparing an imaging agent, said kit comprising a sealed container including
a predetermined quantity of a polypeptide comprising within its sequence a tissue targeting
amino acid sequence, a diagnostic amino acid sequence, and/or a therapeutic amino acid
sequence; and a sufficient amount of a reducing agent to attach one or more valent metal ions

to the polypeptide.

98.  The kit of claim 96 or 97, wherein the polypeptide comprises at least two consecutive

glutamate or aspartate residues.

99.  The kit of claim 98, wherein the polypeptide comprises at least five consecutive

glutamate or aspartate residues.
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100. A method of determining the effectiveness of a candidate substance as an imaging
agent, said method comprising:
a) obtaining a candidate substance;
b) conjugating or chelating the candidate substance to a polypeptide
5 comprising comprising within its sequence two or more consecutive
amino acids that will function to non-covalently bind valent metal ions;
c) introducing the candidate substance-polypeptide conjugate to a subject;
and
d) detecting a signal from the candidate substance-polypeptide conjugate to
10 determine the effectiveness of the candidate substance as an imaging

agent.
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