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This invention was made with government support under NIH grant POICA071932
(MF and MNF), DoD Breast Cancer Research IDEA grant DAMD17-02-1-0311 (MNF),
and a Susan Komen Breast Cancer Research grant BCTR0504175 (MNF). The
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REFERENCE TO SEQUENCE LISTING

The Sequence Listing submitted December 23, 2010 as a text file named
“24520 47 9001 2010 12 23 AMD_AFD Sequence Listing Text File.txt,” created on
December 23, 2010, and having a size of 9357 bytes is hereby incorporated by reference
pursuant to 37 C.F.R. § 1.52(e)(5).

FIELD OF THE INVENTION

The present invention relates generally to the fields of molecular medicine and
cancer biology, and, more specifically, to annexin 1-binding compounds that selectively
home to tumor vasculature.

BACKGROUND OF THE INVENTION

A major hurdle to advances in treating cancer is the relative lack of agents that can
selectively target the cancer while sparing normal tissue. For example, radiation therapy
and surgery, which generally are localized treatments, can cause substantial damage to
normal tissue in the treatment field, resulting in scarring and loss of normal tissue.
Chemotherapy, in comparison, which generally is administered systemically, can cause
substantial damage to organs such as the bone marrow, mucosae, skin and small intestine,
which undergo rapid cell turnover and continuous cell division. As a result, undesirable
side effects such as nausea, loss of hair and drop in blood cell count often occur when a
cancer patient is treated intravenously with a chemotherapeutic drug. Such undesirable
side effects can limit the amount of a drug that can be safely administered, thereby

hampering survival rate and impacting the quality of patient life.



"24520 47 9001 2010 12 23 AVD AFD Sequence Listing Text File.txt," created
on Decenber 23, 2010, and having a size of 9357 bytes is hereby
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the subject. The amino acid sequence can comprise SEQ ID NO:2 having one or more

conservative amino acid substitutions. The amino acid sequence can have at least 55%
sequence identity to SEQ ID NO:2, wherein differences between the amino acid sequence
and SEQ ID NO:2 consist of conservative amino acid substitutions. The amino acid
sequence can have at least 70% sequence identity to SEQ ID NO:2. The amino acid
sequence can have at least 80% sequence identity to SEQ ID NO:2. The amino acid
sequence can comprise SEQ ID NO:2. The amino acid sequence can consist of SEQ ID
NO:2. The amino acid sequence can comprise at least 5 consecutive amino acids of SEQ
ID NO:2. The amino acid sequence can comprise at least 6 consecutive amino acids of
SEQ ID NO:2.

The peptide can comprise SEQ ID NO:2. The peptide can comprise at least 6

amino acids. The peptide can comprise at least 7 amino acids. The peptide can comprise



The carbohydrate receptor can be annexin 1. The am no acid sequence can

sel ectively bind the carbohydrate receptor. The subject can conprise a
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The peptides selectively bind to tumor vasculature. The amino acid sequences

selectively bind to tumor vasculature. The peptides can comprise a plurality of amino acid
sequences, wherein the amino acid sequences selectively bind to tumor vasculature. The
peptides can bind to tumor vasculature. The amino acid sequences can bind to tumor
vasculature. The peptides can comprise a plurality of amino acid sequences, wherein the
amino acid sequences can bind to tumor vasculature.

The peptides selectively bind to a carbohydrate receptor on a cell. The amino acid
sequences selectively bind to a carbohydrate receptor on a cell. The peptides can comprise

a plurality of amino acid sequences, wherein the amino acid sequences selectively bind to
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The peptides selectively bind to tunor vascul ature. The am no acid
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The peptides selectively bind to a carbohydrate receptor on a cell. The amino acid
sequences selectively bind to annexin 1 on tumor vasculature. The peptides can comprise
a plurality of amino acid sequences, wherein the amino acid sequences selectively bind to
annexin 1 on tumor vasculature. The peptides can bind to a carbohydrate receptor on
tumor vasculature. The amino acid sequences can bind to annexin 1 on tumor vasculature.
The peptides can comprise a plurality of amino acid sequences, wherein the amino acid
sequences can bind to annexin 1 on tumor vasculature.

The composition can comprise a plurality of peptides, wherein the peptides
selectively bind to tumor vasculature. The peptide can comprise a plurality of amino acid
sequences, wherein the amino acid sequences selectively bind to tumor vasculature. The
composition can comprise a plurality of amino acid sequences, wherein the amino acid
sequences selectively bind to tumor vasculature. The composition can comprise a
plurality of peptides, wherein at least one of the peptides comprises an amino acid
sequence that selectively binds to tumor vasculature. The composition can comprise a
plurality of peptides, wherein a plurality of the peptides each comprises an amino acid

sequence that selectively binds to tumor vasculature. The composition can comprise a



The peptides selectively bind to a carbohydrate receptor on a cell. The
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selectively bind to annexin 1 on a cell. The composition can comprise a plurality of
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5 peptides, wherein the peptides each conprise an am no acid sequence t hat
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conprises an amno acid sgquence @}% . ¢can _bind #o nnexin i on t nor
vaseul at uremPE DB A AR e fanbif Seanieint 8 FPY sttt ner ei n
a plural i tesnfpositibe cReRsrhplas GacR1IEAPehEEesawhalinplatility S£HL pagRick Bagh can

bind to annexin 1 on_ tunor vascul ature. The conposition can conprise a

pl ural ity @Mpsspen gayo agbicapence at selgetivgbsbiad éhamsiisr | etumpr yasubntee d
sequence t-hat i NeXi . VY . ..anm no
rord sequelttisoftSyBbh Sl LB TudiBb s IRicy, RRGKIALbEidey cach cofiFish
vessel s. THaentioopadiséquencehnt sebdticdy hinuto agh@iid h.on T@ocwsp@siuid.on can
conprise at least 100 annexin 1-binding amno acid sequences. The

conposi tion canl KEGPPHCEIE0R Ca eRMBRIISEAIUURHREI NSPHISs: WAFSY BRPFRIdse Fan

sequences.; Tg, £ABDAS d AMof FCEANRE] $Re AptiiRsH cdRpOQ0 ABREY oF oHiifh ndi ng

am no aci d sequences.
acid sequences, wherein the amino acid sequences can bind to annexin 1 on tumor

vasculature. The composition can comprise a plurality of amino acid sequences, wherein
the amino acid sequences can bind to annexin 1 on tumor vasculature. The composition
can comprise a plurality of peptides, wherein at least one of the peptides comprises an
amino acid sequence that can bind to annexin 1 on tumor vasculature. The composition
can comprise a plurality of peptides, wherein a plurality of the peptides each comprise an
amino acid sequence that can bind to annexin 1 on tumor vasculature. The composition
can comprise a plurality of peptides, wherein the peptides each comprise an amino acid

sequence that can bind to annexin 1 on tumor vasculature.
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The conposition can conprise one or nore noieties. The noieties can be

i ndependently selected fromthe group consisting of, for exanple, an

ant i - angiwgeniig7egent , a pro-angi ogeni ¢ agent, a cancer pcCmarsealoesBpEUt | C
agent, a cytotoxic agent, an anti-inflammatory agent, an anti-arthritic
agent, a pol ypefia digino acidyedihCesapdplidonlagd vbpositichsaas Baldl insitd @it &lookit

| east one of the noi eties can be a therapeutic agent. The therapeutic agent
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agent can |GRIPAA &heRipCCIRAHAGho SARRARIEEAN ThE cbRHHGEoPE R afRbd
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one of theor;(ﬁ)l eties (igtg (ge a det eéiabl e agent. The detectable agent can be
FAM 0 anneHB L UngNe ARAGRUESCAHEEP des, and conposi tions can

sel ectively honﬁletdén{_})ééﬁ@%n\é%%ﬁ&ééro%e J%r&%&@i%s tTH’é‘mSﬁﬁei“é’éﬁeoea
therapeutic effect. The therapeutic effect can be a slowing in the increase
of or a réd@ﬂnehdﬁnﬂ(vfse]tegﬂ@dﬁODUthgmupwaSlSm@prtemmeHGf granteargitgen® sl owi ng
of the increase of or a reducttlon of ur%ﬁ SiZﬁ. Th %ﬁ% Qeutlct effe[ct can
be a reducton® BFO BRI Hy &6t BIBYE" 8]?% AETBH R {PRIC agen

subj ect canfilamatodn 8ok, AMBINE-2ihtiES abht DepdIpPeted nuohed &dif nfdk@uled Bﬁt%l tion
hones to one or nore of the sites to be target ed. The subj ect can have a
tunor, whensillimelgeuleofplegstiangof Hiegneictiotegan he @itherapgutie @gesn Tha sheranebtic

cequences 5 4 HuPHIFkuftl, SRTRARED YA R RS Aed: PhORLAREAT LR Cn "

tunors i n,caheom@reiPteEmpandwbjicempoditioftoniadudepidgramnicdrll death or aguptivsid. onal
advant ages_of the discl osed, nmet hod and conpositions will be set forth in
part in thECedBIapsysciagentiAn éﬁAﬂ?&&aa%TheaWaraipﬁut&aaﬂenwambe@éclefﬁﬂfér dbeod from
the descriptlon..Qbe gdp. LASHE 68 nict: Aihsgl d and
conpositi onés P lc gdvant ggéﬂ; thep%flgs%c gée % egeca ng%g%}gtl g%g[ will
be reali zé&%ﬁbc&ibi@age&dcabﬁer@dﬂs of the el emsnts and conbi nati ons

articul arl nted out..in the a ded ai s is to be, under st ood
Pt both t he T HRane ACid shutenr oo SRR fnd FomARFiGes chb ot Seuvaly RSl og

descri pti qpmgf eas%l%fﬁl?é are @dh%c%ﬁf&ln%ﬁﬁ%%é’a ﬂh@{aé': RNCraice IRt the@pbdtlcdfewe of
the invention as clained. | EF DESCRI PTI ON THE DRAW NGS ~ The
acconpanyiaag bd raawvngg In thhiindticase of Dmfcmdp@trm te?durinnr urders oRsy ﬁh@nap@lta gbect of
this speC|f| d, neth
andconposit Pons et PhEREFSsRERS o dRRER BEPE RS b B Pot e TER e
principl e%emfreamodlowl&ﬁﬁl@ oT®ldvadtiRBlti6® HORInidrons.

The subject can have one or more sites to be targeted, wherein the composition
homes to one or more of the sites to be targeted. The subject can have a tumor, wherein
the composition has a therapeutic effect on the tumor.

Sufficiency of the number and composition of annexin 1-binding amino acid
sequences can be determined by assessing accumulation of the composition in tumors in,
for example, a subject or a non-human animal.

Additional advantages of the disclosed method and compositions will be set forth
in part in the description which follows, and in part will be understood from the
description, or may be learned by practice of the disclosed method and compositions. The
advantages of the disclosed method and compositions will be realized and attained by
means of the elements and combinations particularly pointed out in the appended claims.
It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the

invention as claimed.



Fi gures 1A-1H show the essential role of annexin 1 (Anxal) in tunor growh
and identification of a peptide sequence with tunor vascul ature targeting
activity wo2invmo93ohA and B. G owh of B16 tunors subcut amreoaskeioiosgoert ed
into Anxal (+l-) and Anxal (-1-) mutant mce. C Histology of B16 tunors
produced in Anxal (+|-)  BRIEFDESCRIPTIONOESHEDRAWINGS bar represents
2.00 mMm D. I nmmunohi stochem stry of B16 tunors for CD31 show ng endot hel i al
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increase solubility in water. Eight pl aliquots of solution contalnlng 1.0
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protein. In sa h _exper i.ment in n re | wer e
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Nor t hanpt on, MA). An average (Kd = ILIM n=4) was obtained using two
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targeting of 1F7-A488 to tunors in a dorsal skinfold chanber. (A Lew s
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Fi gures 6A and 6B show the effect of 1F7-GA on nel anonma, |ung carcinong,
prostate cancer, and breast cancer nouse nodels. A Effect of 1F7-CGA on
tunor si 2w0 20u)07d8vuse nel anona BLl6F1 tunobrs were grown PObast@nmesty in
C57BL6 mice. On day 10, each npbuse was injected intravenously with either
100 ill of APAG@A waeserificd bnBST mast pottdigett: Mictuimdse 2Q)fwithadA SSEXNXGA,  or
1F7-GA. Injections were adm ni stered every other da for a total of three
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i nj ect i ongrifldetoa¢csicacisicht e\lomyrate efad/s mlion. Bhetp)tray and stfupture ohJ /61 Génwas unt i |

day 22. M h t i ghed. b t
cancer DAY EEhORS er s RGeS DT st TR Rl dfibr BHVEG § °°°
mce. On dayleifid€AGRItIIRMSE T aNEBad, 1A GhE PutiNtd By BIPRUShY sivnildy thiiheE @POUNdS as
in A-a, and injections perforned every 4 days, for a total of four
i nj ecti onglesgificiiabaey 22. M ce were euthanised on day 28 and tunors
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nol ecul ar wei %ht of each conpound, which was verified by nassmﬁ%ectrorretry
Fi gures 8&hambeh o beweisétfacarcingma A Cxuameds WEr-aNsgd @hV@SUGaltl ¥ 3isleny i ng
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that containing O I es of each GA, /- 5N38 or | F7-5N38.
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until day h by r ows F7-5N38 .exhi bi t ed h| h survival
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intravenously with either 100 ill of 5%l ucose (darker |ine) or that
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Figure 9 is a graph of tunor volune (in nmB) versus tinme (in days) for Bl6
solid tunors in mce. Treatnent with 1F7-Dox (doxorubicin), |IF7-5N38, and a
control (WO 2wriggb3mnt) are conpared. While both drugs sepprsssiemeioanor
grow h, anti-tunor activity by |IF7-5N38 was superior to 1F7-Dox.

Fi gures 1Gfoaederld@Bt 6 RW0inBgEs: Bfcchol 1H0 righ tiicangaryios uahézed shym¥anogen
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penet r at i oRSGHat Pl?‘?t(rggﬂrlﬁ Eb%sP @“FH] Wil 1&&&7%@“&% jwﬁé&?téﬁtggt(lowgr ow).
FI TC- pol y-foe)efidlcRR wete tddeatBd 8 tffrﬁHiDénd'I@ NbM@atlvd rEJﬁﬁs M@WﬂT'AW iAgehdkon

was i mmunostai ned for endothelial cell marker CD31. The fluorescence
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| ayer, St i n enetr of I.LF7C(RR t hr ou
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nunbers e+11 on day 0) produced in nude mce and (B) Dose of |F7C(RR)-SN38
for daily thpeemidHe lag rapracntapived Sidgys tumeors.sand begem lofe rappseg38vidhown i n
Fig. 11. | QUEE fgct of | ow dosage | F7C(RR)-SN38 on
HeT116- 1 udy %tr}rlo“{‘fzosf 2% ‘ﬁ@aerg %\Agseﬁtgﬁ)ﬁ%{ - | F7TC(RR) - SN38 used was one ei ght h
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| mol es/ kg/injection (Fi %ure 11). Control SN38 was prepar, ed %3/

conj ugat i oK SBNGRF-tard é%tr%cqrpﬂmsm)odem ec@fpiwx%ppa@mem 1

NG 16) . Mouse melanoma B16F1 tumors were grown subcutancously in C57BL6 mice. On day

10, each mouse was injected intravenously with either 100 ul of 5% glucose or that
containing 0.13 umoles of each IF7, GA, or IF7-GA. Injections were administered every
other day, for a total of three injections, until day 14. Mice were euthanised on day 15 to
measure tumor weight. (b) Mouse Lewis lung carcinoma (LLC) tumors were grown
subcutaneously in C57BL6 mice. On day 7, each mouse was injected intravenously with
the compounds as in A-a, and injections administered every other day, for a total of three
injections, until day 11. Mice were euthanised on day 13 and tumors weighed. (c) Human
prostate cancer PC3 tumors were grown orthotopically in the prostate of SCID mice. On
day 7, each mouse was injected intravenously with the compounds as in A-a, and
injections administered every 4 days, for a total of four injections, until day 22. Mice were
cuthanised on day 28 and tumors weighed. (d) Human breast cancer MDA-MB-231
tumors were grown orthotopically in fat pads of SCID mice. On day 7, each mouse was

injected intravenously with the compounds as in A-a, and injections performed every 4
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Fi gures 15A, 15B and 15C show body wei ghts (A), blood cell counts (B), and
bl ood chem stry (C) of the nude mce treated with | F7C(RR)-5N38 and

RQ7C( RR) -wi2811dapdoy i nj ection for 10 days. None of the parasetiens2oshowed
significant differences to the control (no drug injection) group. DETAI LED
DESCRI PTI @iySHorTadotdl WYENElifRttions, until dgy 22 skliaseercreihandsd andayczimali ti ons
can be understood nore readily by reference to the foll ow ng detailed

descri pti JAMEFs ‘ﬁ%lglﬂqdcmst@rﬂslé%%w %ﬁflgalé}galfi%ecee@éw Whithey s §egst-Her ei n and
to the Fi gy E)%h&ﬂgtr% Bt %hﬂﬂé nﬁ&dm{r%é ‘3‘&&19% dasE iR thL, (8)/111 ounds Before
t he present conpounds, conpositions, arti é]l dew ces, op net hods are
di scl osed danctitatdsic Al lA@dptotlb tunsortctallbelougd:imosltv@mdlstlhmans;mayech‘numommreI imted

to specifi thod r ecific onbi nant bi nol o rret hods
unl ess ot Hﬁer#ﬁ‘@éoygﬁé@ﬁ A8y B16 psTRarei @it W@&@@ﬁt@%ﬁgéi’?@&rﬂ%
speci fi ed,,@&8r RYGRd VRYA-MB- ZBQLH’r&%t tuYﬁH’r)(d) ﬂrém'n%c@ﬁ@&ed Qltﬁ%aw&ﬁlﬁpﬂuﬁed t hat

the term nol ogy used herein is he purpose of describing particul ar
enbodi nentMoto thay p@tmwsméaWCfrrme&mmedyBbovbepcbptmls inrggntrol IF7, and GA groups,

Ch th t d t d.t t nt t
G uren: OB PR BipirsTiinfe SELEE eRibLIhuT witl RURERH Bhahe bR o
coul d be Cdenggwﬁratr@egowm%aﬁrgsﬁa@l@(gwgbgfeiswﬁfn\/) (Ruosl ahti E. et al. Annu

Rev | mmunol 00; 18:813-27 D. et al Nat Rev Cancer 2005; 5:436-46;
Bel | one, M et BigurcTrsbnds Syntirasniobl EGE&VSSZQI\Q%W&&})nth@métbséf aukalh(lj@iamy is

cl osely a oci.at.ed with.cancer cell ,surf C dr at es s realized
Chat - car baRptnaT B sibiedivh8FS hudtried i b BG8 e edratoddiribsdindilor co have
previ ous| yLdiat et RESOIIEERARE RYs 2048; Was?2 msssp\éﬁée@dfdlmwmggn@r&wbo hydrate
mmcry peptide, desi ghat ed 1Ng)gpt| de, bound to annexin (Anxal

( Hat akeyarfdmispmethy Beyclohprerecagpkylicasid Grhncxeme: acyd)@%@sm@bgso?mé innxal
speci fi cal S r )

429: 629- 35 %G‘I@Eﬁa“é IR AREH RIS piopfs bﬁ% o Q8. Bdffranyg end
tunor -t ar gy- (Alglﬂ()ﬁ{HI@ll)acycldh\éﬁe&ieb@Bb}t}ﬂ@ a];rdD\e@teladaldb(Bé zhbezévé&e@nemms aélﬁukuda,
M et al., Cancer Res 2000; 60:450-6; Zhang Cancer Res 2002;

62: 4194- 8:WHURRFG&TeRvaVEM{ a6l Eh‘ﬂ%ﬁsoi?@éan aﬂét%qomtonrt@!s?@?aﬂi pred

i denti fi c%tgag%fmp PERLLAR AERIABANRAC LK, hialy, SRRENJSGALINAMES & Gor
tumors with efficacy. Upon 1 ntravenous injéction conj ugat e Wi th
t he pot ent2 lants.-Thampeatuct4-{g- [Wn&&lmémaﬂyt)arcﬂnmaanwamgmmdo]a har bori ng B16

tunors. | F7- | so Io sur of m_ce th peri al B16 tunors
Wi t hout s.ra%tﬁggﬁé@ hexaly frear 3@3&9 aeid ¢ Br@wﬁ%e%tmte A% kRS PhaER b ng
COWPOU”dS Gdlofecnad é(Pﬂhl ta%ﬁ@elt RONSOERR & (20¥nl). Con ugaf[@t?gﬂl_%@ﬁl an@dy@nces
in genom cs and prot eom cs together with automate chem cal synthesis of

DNA and pridteisrerioaved gireaml tymp@mum fou e utso amd @gnw;ﬁon of H76hadi BCHe. By

contr st 08 M PR RAFBOTARet s B pEy dps gRul e

r econbi nanb11@ingalitioh dBhete and ﬁi@ﬁ@lﬁaﬁm ré¥m celﬂq;s&a:taﬂelmr VG snlléqﬁodi&fml ex
car bohydr at es cannot be groduced automatical ly Conseguentl

car bohydr dfé-HadEN W lig/-dN3B by spconescdsisen th%lm@])@ﬁs@l abdishioraractbans {30 hough
cancer mal Ih9 R4 ﬁ?(/l Ngc 1n%§%r)|za2%1§roq$ﬂ|léa& %d/ % i E{gvv%sg@ Pé%hsye%r ﬁé@‘i)/oS?}CS g;%gtﬂfed : found

on the tu surface
10231- 3; Na:kafmllid purSiededy Iabers@lmeHPIRﬂES b3 ABadi&B eludod Zron) 50% to 70%

Pept i de-di spl ayi. ng phage technol o can be used to identify car bohydrate
mimicry peseioad e(ﬂrrma{f‘aaontmm@to afo trlﬂeawe‘éqﬂcmésd Fbppumbers 1&3@@@ St R§da, M

Met hods E%Mggl%?‘éggght dFch éorjm@%md-r@ﬁl'ch whs Vgltlﬁ?d %a' %gé@'eé“ﬂ&h&ﬂhys Acta

2008; 1780: Scot t, Proc Na 1992;" 89:
5398-402). For leganpBA; 8P1shpe/pthe dﬁfec(tloEI[]II;]GR, aIﬂE[@ﬂSNNGbn B B9- tummsbeaﬂmglt ified

as a selectin ligand m m and when i nj ect to

S nthett o michot SRyl BTt 4in e B e s S Lo SR IEY- by BT

col oni zati@ps {)v@retl c%cieﬂ@ﬁb&féﬁéHgﬁy i nfide @ﬁd ®n GNP E£EacRER0RO Ws 119@ctecf150 6;
Zhang, J. et al ncer Res 2002 62: 4194

1ntravenously with either 100 ul of 5% glucose or that containing 0.13 umoles of each
IF7-GA, RQ7-SN38 or IF7-SN38. Injections were administered every other day, for a total

of 7 injections, until day 26, as shown by arrows. Only IF7-SN38 exhibited high survival
11



Experiments designed to identify endothelial 1-peptide receptors, reveal ed
that |-peptide binds to a fragnent of annexin 1 (Anxal) (Hatakeyama, S. et
al ., Procwbaniioxesmd Sci 2009; 106: 3095-100). The pepti #eTASQUSNCEHT2
identified in an Anxal fragnent isolated fromthe rat |lung by 1-peptide
affinity ciffcop@tag: alpbythic St BN frior td De dpyHIRiAffdastiFItSNE &ba was
digested with trypsin and the peptide fragnents were anal yzed b .

mass- spectHHeEHES MOwE girdanesyt 1555“ ISEEQENVES 2romR Sybsytapepys emi%é?#li@m@a-t i on

L 22, e BN e 100

ALHKAI Wﬁ?ﬁ@ﬁ@rﬁﬁﬂ ok AR KAV 6IENEKRI7DEN {&ihe). Injections were
EEVWLAM_KTPAQFDADEL RGAMKGLGIDEDTLI EI LTTRSNEQ REI N REEL

KRDLAKDI TSUTSESRRIdAVEN othGRREJOr SR ADTIARALONS AGER[KY 21. Size of tumors
GTDVNVFTTI L TSRSEPHL RRVEFONYGKY. LDLELKGDI TTI WK
CATSTPAFFALR VEANR AT RIRA Tt SHET BRAET RV ORIV S oy o tumors was

Al L DETKGD Yiis i ¢AlbGEeN g (aSFalh drDENGE bakd Yepresent SD Aixeg) Hivasobeshiowiedeidt bf i ed as a
specific tunor endothelijial cell surface marker (Ch, P. et al. Nature 2004,

429: 629- 3yor (el FRAANIelreatrsinows|is slighdly snipHpedegnaisdieraMegiasfy i n Anxal
null muta 1,68, gl f i c%g m tunors
pr oduced {Uﬁnﬁ'ﬁgegl 0 tﬁg e{’%lg%‘%?r Oﬁlﬁgoerﬁﬁog%{eofugg&ugg?%qgh 1%;3 ufr‘gtrutg%r
produced iteadmxalicenttdatesl wieht B 7-@Agel 1771588318018 16 dcHeeckd igjsced peitonBedyainkabl vy,

no vascul ature was found in tunors, produced in Anxal null mce %()see Fi gure
1D). Thesenicrididpgday drashmoushyes injpetad ikpicagesln B sitherel i Of Ret i al cel |
surface ( P . t une ,2004: 429: ~35)p A i r active
tunor gr o%i %Cols%ofﬁ%%r%lﬁasl}%%g 013 H Ig%lbss% eoascgg@z'rGe% ?%%f%ﬁgg%gieﬁpﬁﬁf’ég conpri sing

an am no dejedtiGomanagmitigtred aterioftthr Uy, Foatopa by dri@b&ioneCaril aky 0n a3 cel | .
Al so disclosed are conpositions conprising a noiety and a Eﬁ)ti de
conpri si nghawn &riarewacMiceseea defeenttlibay sharespsnter wedaesolyaPY8 recept or

on a cel | .. M5y ﬂ%ﬁsﬁ%ﬁ?ﬁ afth 2%&8&?1‘@%&%%%%%(1% ' %ﬁr\ﬁx‘?ﬂgﬂiﬁid@a . nucl ei

aci d sequence €enc a peptide-conprising an am no acl d sequernce that can
bind to a gtasosehydRQUESNHCEpidict@iprioreel days. E. Dajl 8 perdioned| Bédumbs net hods

conprising adm.nistering to a subject a conpositia npri si a noiety and
a pepti deng%HﬁPF%HHFFQV%{W%IPﬁllFJSC%‘gW&ﬁée/q e (@hdE /-Cih (18 o Fo o At bo hydrat e

receptor ofaf &F!ré_presé‘ht%‘lc%.%‘?mﬁ%g?gﬁ{a%w&@ﬁ1@%15@1%9&6&1’?91 B Subagel | in

a subj ect conprising adm ni stering he subject a peptide conprising an
am no aci depespmen@@uinhat can bind to a carbohydrate receptor on a cell.

Al so disclosed are nethods of targeting a tupor cell in supj ect .
conpri si ng admi Pt Agranh of famaiyy)lwas (13 B nySEYE FiBk (ﬂs&eféh%' Bl Prglid

moi ety anduoRaRthite FRIRI:E WA PRIV @O AbRin aBYSACR LA GaRIRIQT Lo 8
carbohydrate receptor on a cell. Also disclosed are nethods conpri sing
adm ni st ertraagné¢m) drheospixed c Whaledmittpdisigs surpresserbiuinmir ggp veth patbi-iud®r eomptyi si ng
an am no aci 7 ence that cf'ﬁg Hnd to a carbohydrate receptor on a cell
and det ectPrig /TR CBHHBEFE R H iHRe subj ect . The carbohydrate

receptor can berigReeX0A atd 1088h&N MR HICEIAYERE Rk vEEAILRH ibyeieylogémd the
car bohydrate receptor. The subject can conprise a cell. The cell can be a
t unor cel IIVIS imager. Drug IF7-SN38 6.5 umoles/kg was administered intravenously through tail

vein.

Figures 11A and 11B show the effect of IF7-SN38 on HCT116-luc tumors

produced in nude mice. IF7-SN38 6.5 mmoles/kg was injected daily to HCT116-luc

tumor bearing mice. A. Tumor size monitored by luciferase-based chemiluminescence.

Photon numbers of 100% is the order of e+07. B. Tumor size monitored by caliper

measurement.

Figures 12A, 12B and 12C demonstrate the binding and penetration of IF7C(RR)-
conjugated FITC-poly-lysine to Anxal-expressing mouse endothelial cells. A. Binding of
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The am no acid sequence can conprise SEQ ID NO 2 having one or nore
conservative amno acid substitutions. The am no acid sequence can have at

| east 55%eequartea4i dentity to SEQ I D NO 2, wherein difPerase@s/obmrneen t he
am no acid sequence and SEQ I D NGO 2 consist of conservative am no acid

substi t ut iTeNS(RRNEonjuansd FITICdpsl glgsian o tieavurfaay 6f mbudeendbthdQMrsEaelBnCce
identity to SEQ ID NO 2. The am no aci d sequence can have at | east 80%

sequence MRy Vit SETTRISPREGOS FIW@O%JH%%d EET@rpebghrdviees BEveRapsal se SEQ
I D NG 2. T*[l?fa@é‘ﬂo%%eﬁ%b&e%?%@éi Iﬁ&{bl@%PSF Steeflf mﬁﬁfpedaly@it%r %féPﬁF%;QHHO acid

sequence can conprise at | east consecutive amno acid
The am no iawirtdwaegided eethd ARCERpeanpezastd HI@@spolﬁIclqsmemmllwetMrreaganac| ds of

SEQ I D The ca IS he eptide can
coror | se dinehaunde sirfoth et el b il dhige o raw s Pt 7 an no
aci ds. The,pgphi fiSefa9s FRERS 1&1%1@%011@%&% BTN 329 @8at 470€ FRRREdEEccan
conpri se at | east 9 am nho aci d he peptide can further conprise a noiety

peptide. moved Tl lnpkechandwnobimsert srmicasméde € fT@rgephgamhp@wtmum ofdr ug,

enayne.  THRYRERREY B RELTOEORRER Rher fh R 00 e e PR R4y can

be |inked ihend heuNMQut SdibA alas emehudbstdined ﬂﬁ‘l@hd&ﬁehﬂbﬁl et yD3an e
| inked to the carboxy term nal end of the peptide. The nviety can be |inked

to an ani ribroaescencgistdiialy of HET G donaligearompba nat davel pide sRthggndathelighpi et y
can compr '1§;¢er gg%sgﬁn%% end9Sit o@gm&)‘?&o\ﬁ#{g@%@?@){l i ﬁehé)o%él&%éﬁs

agent . osition can er’ co &r connéecting the
noi ety and the Rigipts URA ald €38 Gh@po$A} fepresciantifauchitisrof clongffdcs ef 7C(RR)-
pharmaceutically iaccegt able carrier. The canposition can further conprise a

det ect abl e hyedit Eompric T hqtan punRers &idrhsin day 04 produeehBride agent .

The conpo ecting
the conpoat et S 8 Dl SO CRRRBSNSE a0 ke GANSEEs CFBRotcnce, thosefibec

Det ecti ng dobeoLIRTERIN3E stovnl in Fiel 1met hod can t her eby di agnose cancer in the
subj ect. Detecting the co OSI%I on.in the nethod can_conprise detecting the

| evel , amount, Figireddmbes thasisat ofdewslopapsl R oS ¥38 o HGiTH6duc tumors
conposi ti Oﬂ?o&&e&%%ﬁae%&sqmcgzﬁo)hﬁgl ! Iea%s offRer ég%&mdésg%rb%\{e' amount,,

concentration, or a conbinatio ng of the conposition to cancer
tissue in rhecglinjection sutipaatdes IFNENIBageadst 65 amoldskgtiajeceon (Higdrbe 1 5ubj ect .
The net hod can _further con‘§r| se repeating the adm nistration and detection

at a | at erCntiob RQIGERB)SNSS syasriyeparssd Phéomégeémg Afredntith regsieelt/CARRdn, or a
combi nat i qﬂ%@f ml@k@péﬁld%@gndomtr on to cancer tissue in the subj ect

i ndi cates e progress 05| S in the subject. The nethod can
further corrpr i sfegmrepdam; B aﬂdelidshom Isddyat¢ights ey biteideetlicomtf GB), awd ng

SN NI RN N T T N
i ndi cates ¢af1¢ iREQHLESS 10 B/t Nk TR Me Atk d6rs SRACET sibM kAR dseRbRES to the
control (no drug injection) group.
DETAILED DESCRIPTION OF THE INVENTION

The disclosed methods and compositions can be understood more readily by
reference to the following detailed description of particular embodiments and the Example
included therein and to the Figures and their previous and following description.

Before the present compounds, compositions, articles, devices, and/or methods are
disclosed and described, it is to be understood that they are not limited to specific
synthetic methods or specific recombinant biotechnology methods unless otherwise
specified, or to particular reagents unless otherwise specified, as such may, of course,
vary. It is also to be understood that the terminology used herein is for the purpose of

describing particular embodiments only and is not intended to be limiting.
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Di scl osed are nethods of determ ning and/or assessing annexin 1 level in a

cell of a subject. The nethod can conprise bringing into contact a cell of

t he subj ew0 2andh79394annexi n 1- bi ndi ng conpositi on conpri cmgis2dione®ganpl e, a
detectabl e agent linked to a conmposition conprising SEQID NO 2; and

detecting the |@welotiRdratiexadmibistirétiongnce Paosits indavémiusiyaetongditattd
annexin 1, thereby determ ning and/ or assessing annexin_ 1 level in the
cel | . therpfoge dqaameidgiedoscapnd srusing dsde&ffeptae\ﬁhllch §PHg bs cuglpERteddyi ng a

di sease asgactad it BnARIBHLA E ol A TRLRA SATRY! 50091851 007 Gk 15 0

contact a c ect and an annexin ndi'ng conposition, wherein
t he annekaan¥hﬁﬁdvﬁ@nmmdmmﬁi5H6@4épﬁﬁhhseblefﬁrTﬁmdmhmﬁumﬂ 9i8e29y:285-nked

to a conpo on conpr.isin D NO.2 detect | |ntera on hetween
annex S BEHS RO TR RS0 8 1 BRee EHbPaB GBI RG he
presence QpadByBled Mat RABSHK %d?at% b‘aﬁbdttﬁ@ra?&it os altRERIYIe t SEHRAESHARRS Rive evel
of annexin 1 receptor on the cell identifies the subject as V|ng a

di sease agwodpededotliceh emiou@yil It was discovereddihgconssmbdhgdratenmanigryspdpfidet s

cubj oot eGP PRRELTb Rl ir AN TEN My o i oot O Ak

ef f ect i velsei ba0BaDEdB 98- 1t(10§aAs AnxaMEpdcATcatl @ nlale tEMEPLAIBlafire ROKlIFS BRHE OF
di sorder. By an "increased | evel of annexin 1" is neant that the nunber of

annexi n 1 Mashiec2Ps 43N 03 Pék dtdus bedn dsemvered dkaidlee peptide C@Umf%ftfls qtslmor-

i ncreased t gskill
i the ar (o rmnE QR 1sR T RindHRE ARG LG, FERER 3. 1L EBREL R Soent
in a givernooe] 60: @5(1%6jZimmgaBedalo@aﬁceaRbﬁszat)2 G204 19a1 g Rnkud?et, Mdamdomunt One
standard | evel that can be used for this purpose is . the level of annexin 1

on nor nal Ewgl%r?@% HE10; A 6@ elepd to thy edegtifipmtionpfiaggatidodesignaedilh/ thagan pe
det er m neq, Waﬂ}y ﬁo%esqgmm&gWlﬂﬂqlrlgﬁa&fﬁcaugg@eﬂ%fweﬁals lfggétoﬁl pf; t he sane

subj ect, a nt subject, or a group  or population i ndi'vi duals. One
of skill mmnﬁ]lgetedmlthmbel boteheandibdancéralroe SBFIN mecuad teriiml itagt eved Ismrboring

subj ect ls a t u t he. ods dj scl osed ein and t hose
oot o hECeBr dE7 IR o linecd hyTSiAEInGe aott thr S B T R annexd 1
i ncl ude Sq{/ﬁ%cﬁl@ﬁg@ Eﬁ‘ectg Ofhe SXRIMEindiPRE it bhA$n 1 blndlngae%nltiﬁﬁlﬁdé Santtsed ed |

specification and the appended cl ai ns, the singular fornms "a," "an"
"the" i nclfodtergstedrdiemodfeesrent s unl ess the context clearly dictates
ot herw se. ThusF ref er.enc ceu

| n
i ncl udes mi xt ur eegfl alfa@gg% S Weélogﬁ%shan é)rr?te%rpgcg t%%%:ga of fdt laiu%éna%g({ chermcal

synthesis of DNA and proteins have greatly contributed to progress in biomedicine. By
contrast, the use and understanding of the role of carbohydrates have lagged behind due to
lack of advanced technologies. For example, recombinant or amplifiable carbohydrates or
chemically synthesized complex carbohydrates cannot be produced automatically.
Consequently, carbohydrate-based drug discovery has been largely unexplored even
though cancer malignancy is closely associated with carbohydrate structures found on the
tumor cell surface (Hakomori, S. Proc Natl Acad Sci, 2002; 99: 10231-3; Nakamori, S. et
al. Cancer Res 1993; 53: 3632-7). Peptide-displaying phage technology can be used to
identify carbohydrate mimicry peptides (Fukuda, M. et al., Cancer Res 2000; 60: 450-6;
Fukuda, M. Methods Enzymol 2006; 416: 51-60; Taki, T. et al. Biochim Biophys Acta
2008; 1780: 497-503; Scott, J. et al. Proc Natl Acad Sci 1992; 89: 5398-402). For
example, I-peptide (IELLQAR; SEQ ID NO:13), was identified as a selectin ligand mimic,
and when injected intravenously into mice, synthetic I-peptide inhibited carbohydrate-
dependent cancer cell colonization to the lung (Fukuda, M. et al., Cancer Res 2000; 60:

450-6; Zhang, J. et al. Cancer Res 2002; 62: 4194-8).
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Ranges can be expressed herein as from "about" one particul ar val ue, and/or
to "about" another particular value. Wen such a range i s expressed,

anot her ewbadiwgsio4i ncl udes fromthe one particul ar val RETASAI10M062002 t he

ot her particular value. Simlarly, when values are expressed as

appr oxi mat i ons,Expygribeatseksiphel tandecigdendothaiablipeptide redsblolrs, bevculrdetias 1-00d
that the partlcular val ue forns another enbodinent. It wll be further

under st ood°PHdt bindetoghiipBnet of %neéabh(@?xatlh@{%lﬁg@@aé &t al.gups Nathdcadot h i n
| at t f t t. It
fg glggnun erstdgggeﬁg%ﬁ?ﬂgr @&%k%%ﬁg ggﬂhh,ug%gc§§§%%ﬂ%§§1ﬁggggkﬂ and

t hat each fwah tie rasluag b Hpeptaadenafﬂnﬂja bhmerat@saphabmﬂEQ IDNEO: IdaiThe pmltean val ue
in additiqn to val ue. i tsel f For exa [ he val ue

di scl osed, il > EBb G e e nithdB P e Basbe i TREmERS S mARREERY ¢ hat
when a Vaer@ssls eéﬂfo%@dﬁS@Q@uB%Eptldees'éﬁuén@@‘thgtrleg?dJ@i'e 1At RRVGH AMeal aflf €at er
than or equal 10" the value and possible ranges between val ues are al so
d|sclosedshawnbwpmdQMna@ely understood by the skilled artisan. For exanple,

gremter than SnANSPEREORIET NG rOE IR P RS KaB PR R kA et
o s MO AR ORI IR T, TR AR QO QN K LR AT e
ranges | o ARV A BRADR D AL RG ARG S0 INES T LI T SREMR IR EINRY SHRERL col ar
tar e oo dcRBE ARSI D RIYBEERATL JHEPRAIDESVRIHAABTEAIEM Y ERCERRK

t han or eC@B]D\WFHHdTSHSHPHI[RRl\KF@QHCHSY WHMNMI&HGMEKQMHVKV\BI |
as between_ 10 and is also understood th each unit betwee

parti cul arCfﬁ“ﬁﬁT%AEFféEWW%% %%%R%EIDMNEKXHXQ@(X%SLCQ

di scl osed, 4 fi ity vk AL i3] pydi scl osed. In this
speC|f|cat|on a]%éPﬂ%%Hﬁ*@}é?ﬁéﬁ&%&ﬂ% f@kfo reference will be made to a
nunber of ternBMwhﬂmhsbhmhﬂmbﬂkﬂe$ampdnﬁ@uman@n&hhdﬁmhﬂbmuﬁgemmwﬁhm@h,

Optional " o] |y | y descri bed event or
mrcum;tarﬁ:@t @P egﬁb “%?n52935)h§hﬂ1€ﬁ% F ﬁ%%ﬁﬁqﬁﬁcﬁﬁcludes
'nStanceSsMB&ﬂ%x%ﬁMQu?XﬁQ&lEM1ﬁbﬁﬁﬂﬂﬁkaﬁ%ﬁm%ﬁﬁ%ﬁ%mﬁﬂﬂyﬁﬂ&%ﬁ?@&ﬁw&@ere it
does not. Throughout this application, various publications are

r ef er encedompareddp swhars praskiced int Awsd fptcmd)zy«gaus s (bav Hipeies Lannil8)i es are

h by i d
Ful 1y deschiBe prgvertipCise FRESablt Rt ke R TPl RO bl onces

di scl osed vag&ulalieovisiiivd ﬁluainb»s p’iﬂﬁhc%ﬂ%Ahk@laﬂldlym[d&qu’emg@teqqmthds@f erence
herein for the naterial contained in themthat is discussed in the sentence

in which tiHulingsfiediede that dnxel gxgdessionen the endothaliaf eelksyrigee (Hudr st D oJatbreat

t he di scl i o specific synthetic
met hods, g%@gi %g%g?g@ﬁ%%ﬁﬁgééiégQﬁé@£&8$8%ﬂlhﬁb%?@u%ar reagents unl ess
ot herw se spec|H)lseldsedeuﬂd1soasedquhdesrmmpﬂarng anlaimihé aélll sequcacdthatad dist wod
that the term nol ogy used here| |s for the purpose . of descrjbing

par ti cul ar® @m@a f%ﬁegemw %.?Fa i 815 disclontdha sampesTHRNS GOMmPisiyg a moiety gy
“treat mantand% n&é gﬁﬁﬂr%g énsarﬁ?l@rét:ldtsl@ \ ?ﬂﬁ@&aﬂ@ﬂ@ﬂ?ggﬂ%o drfte ?éé@f)t%f:t

wi th the intent to cure, ameliorate, b| Ize, or prevent dlsease

pat hol ogi cal a cdlindilse dlsclosnd ale &t&d@inuclﬁm aciqumprtsﬁigmmacmldeequeaeﬁt nent ,
that is, treat.nent directed specifi.call.y toward the i ove

i sease, FHERUTBAPEIICTOI B i PSSR SO B TRy S o
treat ment,reddp@ddr onS colif eat ment directed toward renoval of the cause of the
associ at ed di sease, pathol ogical condition, or disorder. In addition, this
term incl udes palis iseloses emb mhﬁeimcomphang raémntl&t@ratgﬁemsuh@gi %gmmpdsdront he
relief of s Lhe curi.

Contr i on COPARES BB D BB Pty it R ERE R APPSR, oct o

to mnim Zdaﬂﬁ)h?drafb&febép%ﬂdﬁ Déellc MR efseloyed aﬂ@hﬁtﬁdd@gfta@uﬂgmhﬁ@ﬂmﬁmqf t he
associ ated di sease, pathol ogical condition, or disorder; and supportive

t r eat ment ,Sublesk comprisinecadmiainteriagn Bysubied W}Ebﬂ%mﬂ%%f%@mn@ﬁé@l fic

t her apy d| e SQEI

pat hol ot Ca asadE Pl Sind 1% LRREITE Rocfibr bR T RRN U R I8 Mhods of i1
i nt ended uggemmgau&mmknbmahemn&ﬁabmbnmﬁgammnnﬁemqpmtbedﬂ@@mseon@aﬁﬁ@dog|caI
condition, or disorder, need not actualh result in the cure,
aneliorization, stabilization or prevention. The effects of treatnent can
be nmeasured or assessed as described herein and as known in the art as is
suitable for the disease, pathol ogical condition, or disorder involved.
Such neasurenents and assessnents can be made in qualitative and/or
quantltatlve terns Thus for exanple characterlstlcs or features of a

______ M o 1 e Y -




19 or will benefit fromtreatnent. This judgnent is nmade based on a variety
of factors that are in the real mof a caregiver's expertise, but that

i ncl udes wbeokimowdoedge that the subject is ill, or w || pogtiskéip/oem7t he
result of a condition that is treatable by the conpounds of the invention.
As used hejpo@iphisingSiihpiestandiaiptidesomPrising &n M@inolacid deqlnico thad baBihg to 1 ant s,
bacteria, viruses, parasites and anﬁ]lsot her organismor entity, The subject

can be a vértobydmicrecepiRronsyesdl A lsaisglosedraprghods ogmpriging eﬁ*mrrnst%rgste pi g,
rabbit, dOrH? 51%1&?9’08&?9&'110199 W B%ﬂtf&%tcg ﬁﬁW%Iaﬁ%fm &Uléi‘? ugﬁ&: thAt

rodent) dor ar an a e subj ect can be an
i nvert ebr ate bimpe c&ﬂeﬂydnatmiebqptc&mnaar ¢chlrapd aldteCengthe compesitisn anttic subject.

crustaceans). e oes not denote a IQ’\a,'li]t' ﬁul ar age, or sex. Thus, adult
and newborn su HLra{faICrePAY AR (O SRACKI P FIGICIPENEICAN ar e

i nt ended tsere@evérweﬁege cbARIdk 8O tectAbET Bhd lej?ecﬁé‘ei?ll &tprab hlckigt he Wilf fund
di sease or disorder. The term"patient" includes human and veterinary

subj ects. beatumoppglexins are a family closely rel ated cal ci um and

menbr ane- bi ndi pr ot ei ng 1%r essed in m)sisgglrﬂ(@gyfhr ¢ cell g Thei r

di verse functi ol "HEP 8dE STESTET € PR e i BN, "YSopt osi s,

cal ci um Slc@ﬁé’ér{zeﬂﬁze adfiflo G¢i@WhxtiFRBYYE. aThOIMMARLH RGuHCE chd sz@drt t@st3oe of the
nost serious human di seases such as cardigvascul ar di sease and cancer.

Annexi n 1,scaucaye kivatifyrteSEMID Qi widreip diféerarass beiysen tha aming aeidisPquenehe

i nfl ammat gf v ul ns,

i ncl udi ng pﬁ Egiﬁ?g\g?%%glgsl#?g%/%@g%{l%aﬂlﬂlg a%p%u%k%tﬁ@&rrgst |Tgln ro%éégt rophr I
recruit rren;equdnne aﬁdhdve@nleaam%sdquan&adb@fti 2cSEQ eblm rzeITel\taﬁtmd acid he

i nflammatory process, such as endothelial, epithelial, mast and sgnovi al
cel I's. MNatS§fiecs can have apjeas R0%eraaerectftitn i APNQ S Hdcdgurp 24d pr epar e

the disclqg n‘éQE‘HPﬁdnéﬂrPsg ose(? %aﬁ‘rhé ASirfoQfIRP heses%'ghég% 1 B&IRELY§EQlD be

used within the net ereln. er materi al’s are
di scl osed Nﬁ@rZeiThe aando a¢1d|ssqu§mcm¢a$1tctomj>rﬂsha1tleaﬂnémonmbmvwa:mmusclds ubSEQs,

interacti s, etc...of these materi a re disclosed that. whi.l e
Lpect e ABRed SHRSAmiBh SriadamEe Sl a4l 1S5 OBNELETS BB aRIAoRE: | ons
and per rrutgq;@gﬁmjzzt hese conpounds nmay not be explicitly disclosed, each is

specifically conterr'pl‘at ed and described herein. For exanple, if a
particul ar peptThlteDepEdfd’C@GiO@metﬂe SHQ 1) NOuZ s &k paptida cruedyeprissfat keeli¢f i cat i ons

t hat can bae lma Ogﬁ I\ rrg of m)r ec Lea nc1 udC@g ﬁ.B %ﬁ@ i de ar e

di scussed, “%B%érlfif’ § P PUSREUhPI RIS & cH 4R © RIS T4R FORP AN
pernut at i okt § Hainpepidsdese postidchan mﬂpﬁs@m@a@ﬂ@ ainfit acadse Thepeptideccadnl ess
specifically indicated to the contrary. Thus, if a class of nolecules A B,

and C ar e fditBercogwaisas maadty paRfidg- cl ass of 20

The moiety can be a small molecule, pharmaceutical drug, toxin, fatty acid,
detectable marker, conjugating tag, nanoshell, or enzyme. The moiety can be covalently
linked to the peptide. The moiety can be linked to the amino terminal end of the peptide.
The moiety can be linked to the carboxy terminal end of the peptide. The moiety can be
linked to an amino acid within the peptide. The moiety can be SN-38. The moicty can
comprise a detectable agent. The moiety can comprise a therapeutic agent.

The composition can further comprise a linker connecting the moiety and the
peptide. The composition can further comprise a pharmaceutically acceptable carrier.
The composition can further comprise a detectable agent. The composition can further
comprise a therapeutic agent. The composition can further comprise an anti-cancer agent.

Detecting the composition in the method can thereby detect a tumor in the subject.
Detecting the composition in the method can thereby diagnose cancer in the subject.

Detecting the composition in the method can comprise detecting the level, amount,
16



nol ecules D, E, and F and an exanple of a conbination nolecule, A-Dis

di scl osed, then even if each is not individually recited each is

i ndi vi duavbyormdesmal | ecti vel y cont enpl at ed nmeani ng conbipoattisens/06W™IE, A-F
B-D, B-E, B-F, &CD, CGE and CF are considered disclosed. Likew se, any
subset or @asditdbn, o a@bmbiesien bsbiadsg oitscidgrditiohholsanckofissaxanpke, the
sub-group of . A-E, B-F, and CGE would be considered disclosed. This concept
appl i es t SUBICEL Adgkeit dedevel.mough SPREATHEN. Phe Fabngtionesk bipdipe of et ed t o,
steps in S i [ 1e:: di Lt . us, if
there are Bngarriofye SR ArE P e AR Eh R ORRESTERORL LhfFn S

under st oodubjrat Bmohetbdd tdvefmethaduintprsn adpestiepthe admirberapion faod detdctwint dt aany

speci fic enbodi ment or cqnbi natjon of enbodi nents of the disclosed nethods.
The di scl 3%*86“%‘% CrEi & B%]%’é‘ﬁlﬂ%gwﬁlaWHBPIHdC‘%“&e%raé’QPb%ﬂ/‘EﬂnéH“éat}oé‘ ptor on a

cel | . The yh&g) 8584 BRBbIIAES 10C@RCGUTRI iR ThALUHRR PRAIAKLS ThSHOPRECET thbat can
bind to a carbohydrate receptor on a cell. The discl osed conpositions can

conpri se amdom@tymﬁmmﬂ@Sp@pﬁi&&anwﬁwdsmm@ﬁhﬁwaanEeawﬁdﬁ@ehgence t hat can

bind to a garbohydrate recepter, on a cell. The disclosed are isol ated

nucl el o acRBuTQR i oEEE RljoPds S Ein St e uRESH A T/ opapbhbe
conpri si NGoAlerndAtio®, R aicdmdaAUSA 6Ebindly oF it dnifdsitdnao eacBPRYAE &f el ecept or
on a cell. The ami no acid sequence can conprise SEQ ID NO 2 havi ng

one or norsébicshigdicetss theeregressshatipamentafithe eancena theapbiegti no aci d sequence

can have at | egs; % } Be . NQ . Ln di ences
bet ween the anﬁ%%d§§¥%§§g%ﬁgﬁ§8f%ﬁ%kgﬁ%ﬁ%ﬁgﬁgg§g%%%§%é%m§gq%§%g%?&%[?ﬁe
am no aci ch subjest.i Tht imethed cdhenagrise briaging iste@uatacta edlnofhky eubjdct hiebat 70%
sequence identity to SEQ ID NO 2. The ami no acjd sequence can have at |east
80% sequerf@BXigd indi)e cOMpEHiQTyauprHingr fY AR, adftgctablgaastdinkethtoconpri se

SEQ 1D m%mgggﬁoﬂ%lﬁr}griﬁﬁgggt%@e’ﬁ@‘?é- &ﬁﬁde‘%&‘i‘iﬁ% $ihe 180c SFhRiNRofnding?e am no

acid sequence can conpris ast 5 consecufive am no acids o QID
NO 2. The camipositiag idesetipngewik ac@xic brijireedatrnlieagtand/oc assseog amexiardi no
acids of SEQ.LD NO 2. The peptide can conprise SEQ I D NO 2. The

pepti de caVCHMIFiICE at 1 east 6 anino acids. The peptide can conprise at

| east 7 anino wsaﬁsedm%iﬁﬁﬁtm&ﬁowi&&m@%ihg@s je&tqfa%ﬁlé% AaB0a36dislsa The
|

pepti de can conprise at |least 9 am no acids. The peptide can further

conpri se avitlimteyinple phd method comprisihg bungipg #ite contad arcehiofithe subjedeand ampr

bl ood vessel s.. lq§ %QngositLon can _reduce tunqﬁy%ﬁomﬂh. The cggﬁPSit%on can
conpri se atPEASTOMYEE SARBKIHOM WICHHT Hy *ARTHS T 20T SR copyptises, Tor
conposi t i akaGPIt, & ety $iaked tol £3ipotNiGA campeiXing SEQIDNIONY adidercasd d

sequences. The conposition can conprise at |east 10,000 annexin 1-binding
ami no aci dnisggtienbes/cen annexinThandGagaaddn bvindrg ¢amrareione Beinby etestieg or
mor & 101 e, €51, NE PR Ef {ERaCAR 175 ISP SHIRRS k. RELAE! GYeddi BMLANIGHOF OuP
consi sting Of an antli-angi ogéni ¢ agent, 'a proangi ogeni c agent, a cancer
chenot her apeiptaronabeadl] idantifjdsahosibiecageitvingadideuse assotiagamatioinneigent , an
anti-arthritic agent, a polypeptide, a nucleic acid nolecule, and g .small
mol ecul e. At | d28¢logdchegsin ﬁwesuga&fﬁét pREE aghseRs %%S?%@é?%ﬁ&ﬁ@%e%én@yt B

ther apeut i e AR HEAMEATRE b & ReaSOROUNT aBh 3P TRP Fat WX IHOf cdf RAL 1 Ng

cancer. The therapeuti'c agent can conprise a conpound or conposition to
i nduce pr agfcavaytargdtéd taatahonamdpopt dsi sympidres ofediagsabi disagenBycan be

Abr axane. .The tﬁf{agf%tic agﬁnt can BF aclitaxel.. The the[a eutic agent
can be docEFY ISKF! FTaRgeX B e e M icduiet ehinnsaing HelERFapt e agent
The det ectahlRd2eBNGr ti3kshB tHeAMbject is increased over normal, basal, or standard levels

accepted by those of skill in the art. It can also mean that the number of annexin 1

molecules present in a given cell are increased over a basal, normal, or standard amount.

One standard level that can be used for this purpose is the level of annexin 1 on normal

lung endothelial cells. The standard level of annexin 1 can be determined using, for

example, normal lung endothelial cells of the same subject, a different subject, or a group

or population of individuals. One of skill in the art would be able to determine annexin 1
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The conposition can selectively honme to tunor vascul ature. The conposition
can have a therapeutic effect. The therapeutic effect can be a slowing in

t he i ncr eseeonfo7e304i n a reducti on of tunor burden. The trhenspauvtsm7effect
can be a slowing of the increase of or a reduction of tunor size. The

t her apeut ilevet§ ﬁl@cgubjeaﬂmbell@amﬁtméd an@mhehhaﬁkdlsngs@éseblhe@dl @id thodedtiodm i N a
tunor. A Annexin 1-Binding The annexi.n 1-bi ndi ng conpound
can be anyohnspsefisall v the %E’wgawslaﬁ%@%a&qwl?eﬂla@pn%%nyrkwt%omelcanq%
annexin 1- {ggﬁgg conpound can be an annexin 1-binding am no acid sequence.
The di scl osed ammi no aci d sequences can be annexin 1-binding am no acid
sequences Annexi n 1-bi ndi ng conpoundPefinitionsor exanple, bind to annexin 1

selectively bind to an exin hore .to an in 1-co talnln ceILs”qnd
tissue, target ‘Ah¥edith B%E%ﬁtwmad&wp@e%@f?&ﬁlql@éﬁeSIBgWa {o6m8 o a0

vascul at urgq “arbeedihdelYraPidtd e fQ uh MiDhe VaSEM RN QlictRES HIEhALE Blusafypexin
1-containing cells and tissue, and accunul ate in tunor vascul ature. The
di scl osed cxamekd refarengertdi’ ngh@mrm@umbcaamr amdlndss awik tiresef len oe mocasuche
hom ng nol ecul es m ng pepti des. The annexi n 1-bi ndi ng conpound
can conpri%¢€’ %E@nggl 2 havi ng one or nore conservative am no acid

substitutions. Rdi@eaeumene di des QdHdkdI8 2§ BEMOUBELC BAc Pavieylat vdleaahd/opiG
seqguence |dent|ty to SEQ NO 2, wherein differences between the annexin

1- bi ndi ng ab@ﬁﬁéumhermdlcs@@mtgewl@ncﬁ@ﬁ%iagfeng@fls exieseeds anpther anbasdmenti d

substltutl t %

sequence i engﬁsﬁg&f g&%&%pﬁﬁ%ﬂ% %ghlgﬁlé&/gﬂ%et;{lggth%ﬁg §1Y1§r \%lué e%ﬁlﬁllgﬁgan have

at | east W%Qweraﬁeeeﬂpd@md Ets)appfbxﬁﬁ@ldn@ BYQus2. ofﬁibemaem&eﬁt I‘Taﬁmﬂﬂ,f fchivitiche

conmpound can conprise Sféa 1 NO 2. The annexin 1- 22 binding conpound can
era

consi st ofunggxyoop thhthe p islg fRrms ﬁloﬁl%ﬁrﬁﬁlb@@r?ﬁé‘ﬁnh “égrl?eéc@ﬁl‘tﬁrl se at
least 5 cqpIEGHol it &H &ﬂp@fh’tsdéf bh SERL HRAROR- Slgno aﬂf‘&%ﬁ reiat%h'l%'ﬂﬁo 5

conpound can conprise at least 6 consecuti’ve am cids
The annexiathd-chipeit) gndmdpeundcntteot th@mrhm moaﬂt Itesgso Gndenstoml thef there The

annexi n 1-bi ndi n un n ris ast 7.am o aci.ds e peptide
ean conpr 1960 AEPE A BEA i b Raan: S KT SEReAg SORBSE Can
conpri se a%b&lﬁaa{at ?aﬁ@hlﬁpveﬁﬁé ﬂlsadd-ﬂl)% e el sl Mdl BengRaRPHRdaRRR 107
conprise | east 10 am no acids. The annexin 1- binding compound can

conpri se sdiselasqd thendabons 1828 lsolaéso disadosgdn dixib alsa ubderstiond thebwhouadaloars
conprise al lea 2,.amno acid he annexin 1-bindin onpound ca
compri o6 aisq T tnat GG AP o & iEro" INEvah citeRed g g5 bl S TR Ll £20
conpri se afiosélsmangbé baficer valtkdsre alkbeliRIU3eXias appldpRseRANAeFRRUMDY tEaN

conpri se | east 15 am no aci ds. )
skllled artisan. For example, if the value “10” is disclosed the “less than or equal to 10”as

well as “greater than or equal to 10” is also disclosed. It is also understood that the
throughout the application, data is provided in a number of different formats, and that this
data, represents endpoints and starting points, and ranges for any combination of the data
points. For example, if a particular data point “10” and a particular data point 15 are
disclosed, it is understood that greater than, greater than or equal to, less than, less than or
equal to, and equal to 10 and 15 are considered disclosed as well as between 10 and 15. It
is also understood that each unit between two particular units are also disclosed. For
example, if 10 and 15 are disclosed, then 11, 12, 13, and 14 are also disclosed.

In this specification and in the claims which follow, reference will be made to a
number of terms which shall be defined to have the following meanings:

“Optional” or “optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where said

event or circumstance occurs and instances where it does not.
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The annexi n 1-bi ndi ng conpound can conprise an am no acid sequence
conprising SEQ I D NO 2 having one or nore conservative amno acid

substi t utwonsi1/rb@4annexi n 1- bi ndi ng conpound can conpr PEE/tBR01aMH02 aci d
sequence having at |east 55% sequence identity to SEQ ID NO 2, wherein

di fferences betmeeughohethandpplicaingvaryy @ublecations aﬁE@fb@nb@ ieatisolsuresf
conservative am no_ acid substitutions. The annexin 1- binding conpound can

conpri se &1 thaye RBbliatiansiadbRinedirpeey; afghegeby ’élﬁglﬂ)m?’@% Betgirernes nigéhiti ty to
SEQ I D NO [ id
secuence Fanseenih PRELD da 1 DcABPRERG. 5 SATENTE RRBMER M e n
1- bi ndi ng referpoondisdasedaonse Hﬂl\amaélmand spmmﬁbaﬂgqn@mpc&atedbprrefsrenge BEGNI D

NG 2. The anpexin 1-bindin an co se an amn cid uence
consi sti ngob ?hegr?@rr%cméa@eg 0Bk ARG g @&?ﬁswﬁwﬁﬁh% Pi%e an
am no aci dy 38QHeP6E conprising at |east 5 consecutive amino acids of SEQID
NG 2. The annexi n 1-bi ndi ng conpound can conprise an am no acid sequence
conpri sing at lTeado b6 ugdursteedithay theamichoedoictiodand SBEQPOINING ¢ ndtHenigesrtexi n

1-bi nding ¢ oun gan ¢ rise. risin

annext n 3-Broibr S hSRruaRER: A AR Ao TR b AR wlSE 6

am no aC'dﬁhmﬂh@sﬁ&ﬁﬁ&l@nézﬁ@ﬁﬂiﬂ&y&QﬁPQWﬂQﬂﬁﬁ@lﬁQﬂH&hﬁ@deﬁﬂﬂi'de
conprising at |east 7 anmino acids. The annexin 1-binding conpound can
conpri se dcipeipeloee usdhsris isigr e nuerese oBdessrihiosaertisylar vmbodinteassianlylanst ndi ng
conmpound cg 8&B8&§81%1?§, %de conprising at least 9 amno acids. The
annexin 1 n conprise a peptide conprising at |east 10
am no aci ds. T@y annexem” inditrating' s engaatihd nﬁb@l{bab@ﬁﬁﬁg’e&&nﬁommbmewnh
conprising, at |east 11 ami no acids. The annexin 1-bindi ng conpound can
conpri se %éﬁmw%rﬁml@r%@ sipbilizs a@i prevens Aidisgassepafaologiial coRdiEen.or

1- bi ndi ng OIRGUIRLS, (ejmaég Ry @rBARERE i ATREL RO RodaGBSlindainam no
acids. The annexin 1- conpound can conprise a peptide conprising at
| east 14 anwmmthendmnvahen@ﬁadxmmmlpmhmmgmm@xmdmpoumdhﬂmmxcmnmﬂase a

pepti de canprisin | east am no ac ding
Conpound. BN el YRR i o TauH GO e B BROLIS LS

havi ng oneQicidi® §s&ROSRMHAIiME cé’ﬂﬂltn&l 3p ifoRMP3h bidtibONBis té'EHﬂné‘l%Hé‘s?(' n

1- bi ndi ng conpound can consist of an am no acid sequence having at | east
55% sequermediatige treptment, tha8EQUE@NNGE dsignid faithe dilief ef fefmgmbeiﬂméhﬂmthe am no

aci d sequence a t. of rvatlve am no

Subst 1 ¢ ot 13r0e s et Ao Bl R GindlicR, s BRaLE Bir SR ETL PRRE ngiono aci
sequence hamiméntdircte@ s mﬁﬁﬂﬁm@gwqfa@@anydﬁ%hip%tém it ih Pt cRelopmenidgmexi n
1- bi ndi ng conpound can consist of an am no acid sequence having at | east
80% sequeribeassaeinicl discrss. Brmplpponaopditipheorhypsdarnantl Sppeiitivg edmsal it can
consi st of:. e exin

17D nali ng o R RERUPRGRAE AIECRhOGE R ik Ra Wl BT O g
| D NO 2. Hh@rmn&m of the bssnduareg désenge0 pattologitalcanditivh, @f dissrdanilne aci d

sequence conprising at | east cons&cutlve am no acids of SEQ ID NGO 2. The

annexi n 1-WdRE99¢ ﬂé%ﬁ‘ﬁéfé?ﬁ&td"ém CaBiFETKt O SHTCAAMSHPTAS- SRR~ Q§ REWER! onpr i si ng
at | east Qié‘e%ﬁksg&ﬁ%lo‘gﬁaﬁéﬂnﬂ&o%cbldcﬁs&ﬁexsﬁé%d' ot 'é@ugﬁy 08 fREXHA, 1- bi nding
conpound can consi st ~of a peptide conprising SEQ I'D NO 2. The annexin

1- bi ndi ng anorjpawatcne stabitivatwingir poefveathnepThaj@ffe:ctsrqfrtwetnmt ain bemsisubedaom no

aci ds. The annexin, 1-bi ndi ng co und ca con5|st 0 tj.de conprising
o st | ot aerarel SRR IO naR Hi oL R A ot of - a
peptide Cou{dis)ieW caddili®Rdt dBorfdt IR oReH dSuchMBasiRiteHtdank Ridighags egmpound

can consi st of a peptide conprising at |east 9 am no acids. The annexin
1- bi ndi ng m&vpoandlt@@w aorgiquentgptive teaps | Hasconmprasplagharactesiades w0 ami no

aci ds. nnex bi ndi can iSt,of a ti r|S|ng
3¢ Teast el ob7 dbei o GRTRR oS ER ARRE bR TaPGRN oS ERE of o
peptide Cqﬁﬂfdl@glm cahditienst dikBrcﬁﬁbdlﬁoea&tiﬁcSed td by affegst alrybmrtdmﬂg conmpound
can consi st of pepti de conprising at |least 13 am no acids. The annexin
1- bi ndi ng corrpoTh@de@anmd@ﬁ%P treasment” ge peadderein AEPISP Agudamanbmade B aani no
acids. The, [ C f rising
2t onst Teet (P mySelil A QRS MR R RS L I R R e
| FLLWORX (x&mrrm@rlacmcthe tase @f @ninfal SEQIUdh ]NedRBYmard ﬁhﬁlmj)&ldtamuh]@cmqld&sl to
9 of SEQ ID NGO 20), |FLLWRXXX (am no a??ds 1 to 10 of SEQ I D NGO 20),

| FLLWQRXXXX (amno acids 1 to 11 of SEQ 1D NG 20), or | FLLWRXXXXX (SEQ I D
NG 20), wherein each X is independently a polar or charged am no acid. For
exanpl e, each X can independently be selected fromall, any set of 10, any
set of 9, any set of 8, any set of 7, any set of 6, any set of 5, any set
of 4, any set of 3, any set of 2, or any 1 of the anlno aC|ds C, R K S,




t he annexi n 1-bindi ng conpound can conprise | FLLWQRCR (SEQ ID NGO 17),

| FLLWORCRR (SEQ I D NO 19), | FLLWQRCRRR (SEQ I D NO 18), or | FLLWQRCRRRR ( SEQ
| D NO 22)WO0 2011/07930khe annexi n 1- bi ndi ng conpound can conpCras201606M@RX
(amino acids 1 to 8 of SEQ ID NO 20), | FLLWQRXX (amno acids 1 to 9 of SEQ
| D NO: 20) ,or WL DAERORON] avathenadhiSudgrhént lﬁm@ﬂe &6 bba Nﬁh&@)o,f fcher’UPMXX
(amno acids 1 to 11 of SEQ ID NQ 20), or L LVORXXXXX ( D NQ 20Q),

wher ei n edBrhodepln P%@aﬁ%gmeﬁt%pe@secbuﬁhamnclsdesrthe Hnowzied&ﬁ th&t thesulaf:ctrw I'n
sone for Eurel the X can
e C. 1 annd FNRR, {1 Rl B So@opRa ehaBBTR pEtefipodnfioblng 7 0 %
can be R ihvensione forns four of the X can be R The annexin

1- bi ndi ng conpoun n co i.se | F acids 1 of . SE

NO D0y DL LVORROUSCA BTG AR e g ot S0 BRI Byl PRRRISEE e no
acids 1t ( QID
NG 20). or TR L UEREY i ?@é%%’”ﬁ%%mm e 3?‘;“52%8%*@%9?2*.%2%?33%% A
C, R or Kpedificdlyremponms (c.a, & hwyim horse, piE, tahkit,Xogashebe 20at, nan-bomen f or ns,
two of the X can be an_be R S forns
three of THENSEARR: 60 e Pari BB i o firely 8o Be i argonibgn® 48 317
annexi n 1-dabjaei g LR ARRAHMELAE) nRREBFdcER ally b WS &@(@ $0oinditdindl to 8 of SEQ
I D NO 20), |IFLLWQRXX (amino acids 1 to 9 of SEQ F NO: 20), IFLLWQEXXX

(ani no acicestacesrs) {thegernsegys|mot Nenopoy particyleyigmoosks.(Hnis rsuliend gcwbes 11 of

naepondent s H R LSRR S 1R AR s MBI Do BEEA A putoqt |

sone f or maefeksno afubjchealictahnwhie a Gischse & diverdedr Tir, tetOpadfent HigcXdaiuntaa R. | n
sone forns, three of the X can be R In sone forns, four of the X can be R
The annexidtd¥ebrRaYYLEsHpound can consi st of | FLLWORX (anino acids 1 to 8

of SEQ ID NO. 20 VORYY. I
| FLLWORXXX (am%%negglilsﬁs 1 t&ﬁ‘rolb%g' Rt 9‘16%%%&2%3‘%?@5@&%%&%? I)a(.);[ﬁnrllso aci ds
1 to 11 ofexBEgsddDn N@sﬂa)karyoltlcIcEIltW@éX)deﬁHjuhE)ld‘t@lﬁﬂl)de whetetratfiekop, X i s

i ndependent | y.a . o ar _or.c m.no a i d xanp

| ndependeriel i ebe et Funais e dhy g eiovh ety AGae T Brers b loser o
8, any setgpfe o?7theaiﬂb$st%@1tlo&fhu@1an4f"ééaﬁtsu&{ asvar@BVase@hr &Eeaﬁ@ al‘i"d"'c)v’anéé'lI of 3,

any set of 2, or any 1 of the amno acids C, R K S, T, E, NN Q and
M For ex a‘hlpieeln badck’ k)DacmtmmdelgmHe mrrrsedlbleoee‘tleﬁnblblw ﬂmrmﬂdrremg@ry of three
am no acids C anot can in endently be
26l octed iy nnddBRide Sl RGBT e onsa P B e e a 51 gl e
one of thexXacanti®e nfedidtér &abRtib®hiBneitdphidtechiibneht CAMIBRIOL; arh@xi0n@nf or ITs,
two of the X can be R In sonme forns, three of the X can be R In sone
forms, foutestcallneclsvanatp the iFlanmgatary reReashsech enendaihelisd ppithelpln Eiapigend
conpound %ﬁﬁ t of IFLLWORCR (SEQ ID NGO 17), I FLLWORCRR (SEQ ID

NO: 19), Q/@%@Q (SEQ I D NO 18), or | FLLWORCRRRR (SEQ I D NG 22).

The annexin 1- bi ndi ng conpound can cdviatestalof | FLLWORX (amno acids 1 to 8
of SEQ I D NGO 20 | FLLVWORXX (am no aci ds to 9 of Q.1 D NO 20)

| FLLWORXXX ( anilhisclgeqdqec @etcen@en%tseée%} fgprspyre thqsfmgqskmp? diemdsaci ds
1 to 11 ofy, T:I;IEQ tthN%gs@tlonsQﬁeﬂﬁ%HeW v&l%gtﬂe%m&%scl%?ﬁl@ﬂeﬂl each X is
i ndependently a C, Q In sone fornms, a single
one of thélhscaml dtber@natbnals ervalifabrsed hetenn and ittihendérem thet \gherl n some f or ns,

]E \(I)\Kr)rrg f ]E QSFPMI%EIHESE’ )q(ll:ﬁ&sgjﬁ B@&%Etlofn(s)rgqgupst Qtrceoef tﬁgsetnrl]aﬁerﬁlg Sre d?s%lolged J[hat S

specific reference of each various individual and collective combinations and permutation

of these compounds may not be explicitly disclosed, each is specifically contemplated and
described herein. For example, if a particular peptide is disclosed and discussed and a
number of modifications that can be made to a number of molecules including the peptide
are discussed, specifically contemplated is each and every combination and permutation of
the peptides and the modifications that are possible unless specifically indicated to the

contrary. Thus, if a class of molecules A, B, and C are disclosed as well as a class of
20



The annexi n 1-bi ndi ng conpound can consi st of |IFLLWXRX (amno acids 1 to 8
of SEQ I D NGO 20), | FLLWQRXX (amino acids 1 to 9 of SEQ I D NG 20),

| FLLWQRX¥XO(2antvatesoaci ds 1 to 10 of SEQ I D NO 20), | FLLWeRXXX010asiond aci ds

1 to 11 of SEQ ID NO 20), or | FLLWQRXXXXX (SEQ I D NG 20), wherein each X is
i ndependenhéblgcidesD, IR andIF dad dnrexampRe SfQrdsenbidatidh medlecudd) & -0f is dhreloXed; alienbe C.

In sone forns, two of the X can be C. In some forns, two of the X can be R
In some f SRR if qeph iscnosdividuallyageitadeach isjipdiyisivally grdheolleptivply erntemplatedcan be

R. i - Bi. ndi Y ngist, af~_kE 3 m no
acids 1t gﬂ%‘noﬂg %Ef%ﬁllétt)mﬁf%?%&? ,g"lﬁn Lv\g]}g(xﬁ%;lr%c' A Cikta%éégggoggée%& ID
NO 20), | FitWERIOKikeaisenanyaaibsks ot combibBtiof of3EGel iDalNOdRONsed. FLHMOIRXXXX

amno acids 1 tg 11 of SEQ | 20),, .ar I F .SEQ 1. D_NO: 20) ,
Wher e - odSHTRS i HaERRGIA Ty B GHC-R vaukT BE RGN nghE one of
the X can c%ﬁce%t aﬂbﬁli&%@ll h QBB of EMQaﬁlic?@#éc%@ﬂlgp&ggotR 1iﬂ1|it§@m§ sfe@% e, two of

the X can be n some forms, three o X can R In some forns, four
of the X oungthéxds @ making and ysingotre disolosss] canmsaionexThus] ififherdiaren woreooind can

have one or r onservative amng.acid substitutions  in am.po acids 1 to
7ot Se0 MRS TTL S by Br fmeOR sBIGHERA bkt bas  ahsls AR O 5P
conmpound c@hbe %@ﬂaﬂm&mﬁp aﬂbhﬁ;e@i@ﬁ L@THefinhdnl bY\EdRn biahfidito fReh b interitPofthef SEQ

I D NO 20) can have at |east 55% sequence identity to the sequence | FLLWXR
(am no acidsslased gnethags. SEQ | D NO : 20), wherein differences between the
annexi n 1-bi ndi -and . ] [ | .3y NO 20)
consi st of consﬁ%v@%ﬁ@g&gﬁl%o&%%h%% % ?’%19 ?6%% Fgﬁﬂﬂ}é(%%%z?cgﬁtﬁg !O:Qtaﬁg L
portion ofTHehBschossae peptides bamcinmgiscanpeatinsaddséspantatn@ntbind tba sequence

| FLLWQR (amino acids 1 to 7 of SEQ | D NO 20) can have at | east 70% sequence
identity t@rRoRpdistsyseite qnr salloR healisciRscd eprgrositiqng can 6pMpEYS 4 POIEY 3h2 | n
sone for : I -+ bl ndi ing to
the sequersB Tt LR ot im e RN e PR i F R IR SR EORONY [ Dot
80% sequeneh. iThediscloged are titodatsdouodaic ecilftdnigR ramamoclawi adsl sequencé of SEQ | D
NO 20). In sonme forns, the annexin .l-bi.ndi ng coppound.has at |east 5
Conserut | VECSHT PRI oG EHE A BAEed PSR P AG Rt 3 of  SEQ
I D NO 20) .reddptcrd® dfr M8, the annexin 1-binding conpound has at |east 6
consecutive am no acids of the sequence |IFLLWXR (amno acids 1 to 7 of SEQ
| D NO 20). Thermena acidxtquenchéandionyprico FEQUIRINOah haongpeise metel WORCX

1 ids 1 to 9 of SEQ I.D.NO 21 | ELL 1 ids, 1 tq,10 of
SEQ 1D NS R PRSIt Bl s e o Pt gy e BRRET ey 300 ©
| FLLWORCXX¥XfudnSEQehfyNOISET) ID WaeD i lieréiacliffefendes bodepe Aeeimbiny adidpedhc®r

charged am no acid. For example, each X can independently be selected from
al |, any sed S5Q H)NQjAgorsitt ofrorgervafiye gainogridgsubstifitianst amingpgidset of 6,

any set of ) f. . el .0f the
am no aci cfgél&n@%,xmﬁ?&vg%t lle,éStl—@ %?G%E%nc%,ld%?ltg%s%ﬁﬁeyoéxﬁnﬁlag{,}xoe%% X can
i ndependenthycnbe cachaetaettaftrdors tdyacsetidaitity tor $¥6Q ADINO:2adildsinfino Ridand K. As

anot her exanple, each X can independently. be selected fromthe_set of two
ami no aci dSI¢ShEREAIREOMIss L HHNGS2. Ahe pialogacytieaence san sonsish oheER D n sone
forms, twa@h. R hifdRciBE (gxené@ca%%ﬁl 9? WBleast WRoRdechife Qﬁliﬁ@ﬁCiﬁ?OBSEgn sone
forms, three of the Xcan% R In so orns, four of the X can be R As
an exanpl dD NOe. dAmesmino deidisagiionge conmmde ealvasg dnpnseetivdEurhNQRCIHs 0SEQ | D
NO 17), I E L(SEQ I D NG 19), | FLLWQRCRRR (SEQ I D NG 18), or

I FLLV\Q?CRWIZD NG 22) . The annexi n 1-bi ndi ng conpound can
conprise | FLL chdld 8 RiRRe SEQAPND:2 SFR pdptiiPcdldompridelaVIREPEX (am no
acids 1 to 10 of SEQ I D NO 21), |FLLWOQRCXXX (amno acids 1 to 11 of SEQ ID
NO: 21), | RDNWDRG; qISBOE caN@Ijse apdvestel amisaehidx The petslosaaeemprysea C,

R K S T,.H E N or I n_sone .forns, single o of the X can
be C. In s%%?emféc??’fﬁ%l? %C%A%QEPG Pﬁl?';éd)? CANOBEE atﬁ“&%%@@%‘%‘%; tﬁé’e%tf&]et%g X can
be R I n sufBerfc@nPBise b gy pbptidee X can be R In sonme forns, four of the X
can be R The annexi n 1-bi nding conpound can conprise | FLLWIQRCX

(ani no acids 1 ks composigemeppbirdinside tunmEBmdzmekSarﬁhﬁ@ow@mgocheiweof

SEQ I D NO i i t | -
| FSLV\Q?CXQ@I’{ %@g#%%#ﬂ@ﬁe%éi%ﬁfngg%%atkgﬁsgil?%%%%%dléﬁ? ygga%o o K
I n sonme fokgwences. Sitegloenporigionicad bemptiseain Idast 1000 lannsame-timdingaminoacaf t he X

can be C. In sone forns, two of the X CZP be R In sone forns, three of the
X can be R In sone forns, four of the can be R



The annexi n 1-bi ndi ng conpound can conprise | FLLWQRCX (amno acids 1 to 9
of SEQ ID NGO 21), | FLLWIRCXX (amino acids 1 to 10 of SEQ ID NO 21),

| FLLWORCX® 20mmi7mw4aci ds 1 to 11 of SEQ I D NO 21), | FLLWOR@SXMK06BELD | D

NO 21), wherein each X is independently a Cor R In sone forns, a single
one of thecqudass. bEheConlpdsisionead edmprisctatizasd 10(H0® aknedn 1kbgnding bimirsoasad f or s,
two of the X can be R In sone fornms, three of the X can be R In sone
fornms, foulFdHC¢he X can be R The annexin 1-bi ndi ng conpound can

consi st of | FLL-M\Q%% "3 i : 1 MORG

(amno acids 1 to gﬂpg% Wg{é%afgr%% %Ofﬁ&sgﬁﬁﬁﬁzgg;é(ﬁo arengnﬂ%)heallcjéllgﬁg1 1 t())%ll of
SEQ | D NO.i2dgpend dritlly\AEIREXICRG{ tBE@rdup dddsiRtl)g ofvdneanaiamgegchic ¥geg, a paependent | y
a polar or charged am no aci (iI1 Fqr exanpl e, each X.can independently be

sel ect ed fANSINEETL 22 Hy? CRCCTHNCHYINCHRFULERECHT agyIdeyiC agint.g BU- any set of 7,
any set ofjyflamadbry §en®fan2ntidihritie et f%{ol?%%tiﬁ@,ta Afclde a@¥nod&ulQind®a OF
any 1 of the amno acids C, R K, S, T, H D, E N Q and M For exanple,
each X carsnafidepeadenty icafieons off Sutrecicfiesorentbhe thevpaitictaperde Thnithesapgoiids C,

R, and K. As anot her .exanpl e ach X can i pdependent | elected fromthe
ot of tmdl oS BRprE T ua8 A ottt RRERARE s, PEr BREPR ACdhET D
C. I'n sonmeah@bMbrisd MorBhound®r Lompssitdéh {6 indutePoBamaicd®ell dWah Of ap gi.can be
R In some forns, three of the X can be R In sonme forns, four of the X can

be R As athedhernpiusic agpnt camheibraxeng Rk grapewsousat earbecpeplépxel. dhe

| FLLWORCR l I I : I ( ID
NG T8 ort A HEARR peltbo SR osy tore b it Bl culb bVl
conpound CEfe deesesibd ageht danlbleWRE@X (amino acids 1 to 9 of SEQ I D NG 21),

| FLLWQRCXX (am no acids, 1 to 10 of SEQ ID NO 21), |FLL XXX (am no acids
1 to 11 of SEQ Ths aqayresifion can sajggtizstobemedetymey fasswatpre. WHisr@NOSEER c30 i s

i ndepende : , : Wt ; ingle
one of ttha I)V(é{gglheg%pee&é? &fﬁésgkt@gﬁl?g%fvf\%tg% I)IEI%SI;V(IV (lszII ngfe%%c Ieﬁﬁé@ooﬁgn ? or s,
two of t heaediatian obainkr bundeno e ftioarapeutit hffee cof bt heloXic@of the ilRredsa oSame

forms, four of. the X can be R . The .annexin 1-bi ndi Co nd. can
Coner st off e RIIP IR aend M dhsaepeytic G160 SN G gdSeRes 191 0ckieg buRtso

(am no aci@guhtibRin®t@forSEQ | D NO 21), | FLLWQRCXXX (amino acids 1 to 11 of
SEQ I D NO 21), | FLLWQRCXXXX (SEQ I D NG 21), wherein each X is independently
a C, R, orAKAnngxigdnBirfdingr€ompoyndgl e one of the X can be C. In sone forns,
two of the X ¢ be C. ILn.sone forns,, t of the X can..bg R .ln so f orns,
three of the X WEATBEdR! FROLE sempoidean s dpy spmpRutvign fheghiliy o Mikractpy
annexi N 1-bikighdRginClo MPQLRE c€ian -sidink $bmPbud it \WReXnhédth Nbiddihgeminot 0 9 of
SEQ I D NG 21), IFLLV\S?CXX (amno acids 1 to 10 of SEQ. 1D NO 21), . )

| FLLWORCX8RI sahenscad heldisglosed amingcidseyyanepygan P anpexip WhReoeameeod D

NG 21), [n.e N I forns, a single
one of tﬁgﬁéggﬁs'%%énl ﬁbglgﬂn%p@gﬂﬁslh&%/%g f)afr %Iahrgﬂ% @%C?]Pdg%n .IBIIII‘SI sone forns,
two of theckcaly badRo ahiexso hehohartomnndéxin eeoofaidimecosaad tisicRarden sonme
forms, four of the X can he R . .In sone forns, the portion of the
annexi n 1-BPFHN AFoBbHBE ﬁ%IIaSc?(S‘FIr“é%’F?oI%]&FIrI%t“tn%Prt‘IaréCUé%H‘iﬁ’e??i@“I"PI&’@@?@ PBAT no.
aci ds 1 t Q8 pfturcERuRuNR 2lhncan lbc%Y@diﬂI%%célIs 4R Rs GO B A A e ARGy aci d
substitutions in amno acids 1 to 8 of SEQ ID NO :21. In sone fornms, the
porti on ofvastudataren ébticrlistidsed aineginc bhndumdoamonadymddinngo had sbmicsexwance

| FLLWQRC (.ami na_aci gs to, 8 of SEQ,ID NO 21) can have at |east 55%
sequence i ey Moot & OF BB EPTRSS, worC (amino acids 1 to 8 of SEQID
NQ 21), wher ei nrii aan@pEiﬁrlOﬁﬁdihgwﬁg&ﬂd%n%ﬂﬂlgi‘iwsﬁ(?IIDINIO%a@rﬁi@lﬁiérlﬂ n@Ré

| FLLMQRC (amino acids 1 to 8 of SEQ I D NO : . 1% consi st of conservative

ani no aci crossdysativeniiomacid pubssitiiens.oFhgsannekia lpbindingreoupotmkcaaraes phleast

1-bindin ound corr ondi th e ce | EL amno acids 1 to
5 o "o B RB e RS B B 50 DR BT ERR T e R A R b anence
| FLLWORC (tadin® c@apéidlant SES) 5 NOEQcHRINOF 2dnservitive siilofaeid@ubstithigor3or t i on

of the annexin 1-binding conpound correspondi ng to t he sequence | FLL
(ani no acidy apnexngd-tindiggcompownd canhavs lpash d0%tscquense idgpulyde §EENE:

identity tgnbHh A EL ' ' . In
some. o e OPner e it SRR 48 15} Sechy WY Relen Rk S ED)

am no aci d® NO:2. hEhessaguendebihfink \WeREo(mitaneoaprids SEQUID B8O, BeQuninExiN®-21) .
In sonme fornms, the annexin 1-binding cogpound has at |east 6 consecutive
am no acids of the sequence | FLLWQRCR (SEQ ID NGO 17), | FLLWQRCRR (SEQ ID

NO 19), | FLLWQRCRRR (SEQ I D NO 18), or |FLLWORCRRRR (SEQ I D NO 22).



The annexi n 1-bi ndi ng conpound can conprise amno acids 1 to 8 1to 9, 1
to 10, 1 to 11, or 1 to 12 of SEQ ID NO 20 havi ng none, one, or nore
conser vatwoeoani7asw4aci d substitutions in amno acids 1 toTAS20il@6ANNEXI N
1- bi ndi ng conpound can conprise amno acids 1 to 8 1to 9, 1to 10, 1to
11, or 1 twindidg 6dmSdz@d|dan Nehs29 o8 8EQL IMENPCY. tTl&naImExﬁlnebladmgkbﬂlp&mm & ng
corrpound correspondi n% to the sequence | FLL (amno acids 1 to 7 of SEQ
| D NO 20) ©WravEcatt dcaniecutbangiaiag deide ef pHE RNQ% 0T1§rﬁnﬁ6’“aérlﬂ§dﬂl}gt o 7 of

SEQ 1 D NO 20, 8‘&41‘&5&?{ ébn‘ibr{sfe %{I?E %th%s N%?%c%%‘aﬁdh% a%ﬂi@ B ngh Eamaund

and am no aci 1lto 7 consi st o n ervative amno acid
subst i t ut i ebmdinglvenmgpomek can dbmmismjeitri@sc@amdmrmbidsaﬁmcmmmsé -tamding® aci ds 1
to 8 1to9, 1to 10, 1. to or .1 to 12 of SEISIDNQZOang:tkge:aLortion
of the anrf@Ringuad B%“cﬂ%lséa Bﬁﬂoﬁf%ﬁ’ F‘@Q%oﬁ]&ﬁ REPUIE CHTheO BRI &t (8t

(am no aci@iisl The afn&din ﬁ%@dhr%é\é%q%%}é% %?ﬂ] c NdYI@seaatt 1da8ePimin8 %R agRaCe

identity to amno acids 1 to ' The annexin 1-binding
conpound cancxorprindiag apipounciadsomptiee & least 1 @a@inolacids. T anngxan 11, or 1 to

12 of SEQ,L.D,.NO. 20 a the he. annexi n., 1-bi n ound

cor r espondi N BOPREUaqn SR H-E vk | BRGNS dedampd™ PG ID N 20)
can have ajbnlpRasd cA0ngRiYankastiidentihd Xcil® PHE HDeiai1dsinding @ohpind® | D

NO 20. The anneX| n 1-bi ndi ng conpound canl&o@lngrl se amino acids 1 to 8, 1to

9, 1 to 1CGomprisatilgastdp aminacigs. grheEErEim 02 cnBousrraR cAMPpriskitieshg

conpound ) - or 1
fo 12 of SeaEeRsorh iR A6 he ohibgad fulirisg o Qa5 abinaddy,; 00
acid 8 or am ndritecingdsxif} 1ttdnding 8othpoulld, caB compilids arimBota0idls2q@dncSEQ | D NO 20

and at | east 5 consecutive amno acids of amno_ acids 1 to 7 of  SE
NO 20. TheoamsakzEQ B NP3 §2¢aa 1988 REMEECdssrsrtinseifg Asid aebyigutions o be 1to

9. 1 10 10mndyih Q. thidinQt CIrég&%dﬂ%nggrélﬁﬁ%E%P?r[\)Q&%gl_dgs%eu&tce h%%aﬁemwcu“ ve

am no aci am no e annexin
1- bi ndi ng sequmoel itntigyrio SEPID dO: AW inweiadlifleerices betdeed themndi@e adidtsequkhee or 1

to 12 of SE havi n none, .one, conser ive am no acid
Sopsti ut i BRSNS ot aer soargiee i b s OBy 16 Bsabing can
conpri se afhdifg 8&hAsunt daf c8mprisd & a]tﬁno%cfd%eélﬁenc@ﬁa@mé &t 185t 96%FGudn: NO: 21

and the portlon of the anneX|n 1- binding compound corresponding to the
sequence |1EgtWORCSEQADAYO 2 ilde annexgn §-tofidiREHPPUNG, 20 omparischanvamiap abidast

ai 11 or ancasitsa ooy weCufRRERAGRS ik S SRR IFR R e FhBUbs o

of SEQ I D d¥Rpoddd @@ﬂ@nsﬁns@fan@ﬁﬂr&ﬁ&&@@dqwen@moﬂ@n@mg$mlnsNo ot massanckine
annexi n 1- bij nd| ng conpound can conpri se am no aci ds 1to 10, 1 to

11, or 1 tlobindingfcomponndraq@omprispdn aminqrsid segHcrse Cpﬁ@StH]@rﬂf)sEQ 2 Didi ng

compound Gﬁ{ena%ﬁ%ﬂqal{lﬂﬁhhgswg LA G hfé—%ﬁ’%t (a@{li' G gém}}la%lf?%@tt of SEQ

I D NO 21) can have ose gene mno ac o 7 of
SEQ | D NO12dst 5 Toescamiexantind abidsnof S@de@@@ndrmmnnmmrhlﬁ@n@n@mpomﬁcﬂﬁ l1to

9, 1to 10, 1 to 11, or 1 to 12 of SEQ {glOZl and the portio f _the
annexi n 1-997HESHEN ew&mﬁdseaaﬁ*%%@ﬁaﬁlﬁg at %tﬁecogéf‘cf%ﬁ%@mnp@em%s@&ﬁ no 30
ID NO:2. The annexin 1-binding compound can comprise a peptide comprising SEQ ID

NO:2. The annexin 1-binding compound can comprise a peptide comprising at least 6
amino acids. The annexin 1-binding compound can comprise a peptide comprising at least
7 amino acids. The annexin 1-binding compound can comprise a peptide comprising at
least 8 amino acids. The annexin 1-binding compound can comprise a peptide comprising
at least 9 amino acids. The annexin 1-binding compound can comprise a peptide
comprising at least 10 amino acids. The annexin 1-binding compound can comprise a
peptide comprising at least 11 amino acids. The annexin 1-binding compound can
comprise a peptide comprising at least 12 amino acids. The annexin 1-binding compound

can comprise a peptide comprising at least 13 amino acids. The annexin 1-binding
23



acids 1 to 8 of SEQ ID NO 21) can have at |east 80% sequence identity to
amno acids 1 to 8 of SEQ ID NO 21. The annexin 1-binding conpound can
conpri se woizoo/gedods 1 to 9, 1 to 10, 1 to 11, or 1 to PeTafS268BR@Io2 NO 21.
The annexi n 1-bindi ng conpound can consist of amno acids 1 to 9, 1 to 10,

1 to 11, aombotind dah @mpBEQalpPptie chhapribigy AMeeXiNankinbiadidis NThe amgeaunt can
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225, 250, 2975, 300, 325, 350, 375, 400, 425,
and SEQ ID NO:2 consist of conservative amino acid substitutions. The annexin 1-
binding compound can consist of an amino acid sequence having at least 70% sequence
identity to SEQ ID NO:2. The annexin 1-binding compound can consist of an amino acid
sequence having at least 80% sequence identity to SEQ ID NO:2. The annexin 1-binding
compound can consist of an amino acid sequence comprising SEQ ID NO:2. The annexin
1-binding compound can consist of an amino acid sequence consisting of SEQ ID NO:2.
The annexin 1-binding compound can consist of an amino acid sequence comprising at
least 5 consecutive amino acids of SEQ ID NO:2. The annexin 1-binding compound can
consist of an amino acid sequence comprising at least 6 consecutive amino acids of SEQ
ID NO:2. The annexin 1-binding compound can consist of a peptide comprising SEQ ID
NO:2. The annexin 1-binding compound can consist of a peptide comprising at least 6
amino acids. The annexin 1-binding compound can consist of a peptide comprising at
least 7 amino acids. The annexin 1-binding compound can consist of a peptide comprising
at least 8 amino acids. The annexin 1-binding compound can consist of a peptide
comprising at least 9 amino acids. The annexin 1-binding compound can consist of a
peptide comprising at least 10 amino acids. The annexin 1-binding compound can consist
of a peptide comprising at least 11 amino acids. The annexin 1-binding compound can
consist of a peptide comprising at least 12 amino acids. The annexin 1-binding compound
can consist of a peptide comprising at least 13 amino acids. The annexin 1-binding
compound can consist of a peptide comprising at least 14 amino acids. The annexin 1-
binding compound can consist of a peptide comprising at least 15 amino acids.

The annexin 1-binding compound can comprise IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a polar or charged amino acid. For example, cach X can independently be
selected from all, any set of 10, any set of 9, any set of 8, any set of 7, any set of 6, any set

of 5, any set of 4, any set of 3, any set of 2, or any 1 of the amino acids C, R, K, S, T, H,
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450, 475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 625, 750, 775, 800,
825, 850,
WO 2011/079304 PCT/US2010/062072

D, E, N, Q, and M. For example, each X can independently be selected from the set of
three amino acids C, R, and K. As another example, each X can independently be selected
from the set of two amino acids C and R. In some forms, a single one of the X can be C.
In some forms, two of the X can be C. In some forms, two of the X can be R. In some
forms, three of the X can be R. In some forms, four of the X can be R. As an example,
the annexin 1-binding compound can comprise IFLLWQRCR (SEQ ID NO:17),
IFLLWQRCRR (SEQ ID NO:19), IFLLWQRCRRR (SEQ ID NO:18), or
IFLLWQRCRRRR (SEQ ID NO:22).

The annexin 1-binding compound can comprise IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a C, R, K, S, T, H, D, E, N, Q, or M. In some forms, a single one of the X
can be C. In some forms, two of the X can be C. In some forms, two of the X can be R.
In some forms, three of the X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can comprise IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a C, R, or K. In some forms, a single one of the X can be C. In some
forms, two of the X can be C. In some forms, two of the X can be R. In some forms,
three of the X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can comprise IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a C or R. In some forms, a single one of the X can be C. In some forms,
two of the X can be C. In some forms, two of the X can be R. In some forms, three of the
X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can consist of IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is

independently a polar or charged amino acid. For example, cach X can independently be
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875, 900, 925, 950, 975, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700,
1800,
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selected from all, any set of 10, any set of 9, any set of 8, any set of 7, any set of 6, any set
of 5, any set of 4, any set of 3, any set of 2, or any 1 of the amino acids C, R, K, S, T, H,
D, E, N, Q, and M. For example, each X can independently be selected from the set of
three amino acids C, R, and K. As another example, each X can independently be selected
from the set of two amino acids C and R. In some forms, a single one of the X can be C.
In some forms, two of the X can be C. In some forms, two of the X can be R. In some
forms, three of the X can be R. In some forms, four of the X can be R. As an example,
the annexin 1-binding compound can consist of IFLLWQRCR (SEQ ID NO:17),
IFLLWQRCRR (SEQ ID NO:19), IFLLWQRCRRR (SEQ ID NO:18), or
IFLLWQRCRRRR (SEQ ID NO:22).

The annexin 1-binding compound can consist of IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a C, R, K, S, T, H, D, E, N, Q, or M. In some forms, a single one of the X
can be C. In some forms, two of the X can be C. In some forms, two of the X can be R.
In some forms, three of the X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can consist of IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a C, R, or K. In some forms, a single one of the X can be C. In some
forms, two of the X can be C. In some forms, two of the X can be R. In some forms,
three of the X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can consist of IFLLWQRX (amino acids 1 to 8
of SEQ ID NO:20), IFLLWQRXX (amino acids 1 to 9 of SEQ ID NO:20),
IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20), IFLLWQRXXXX (amino acids
1to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID NO:20), wherein each X is
independently a C or R. In some forms, a single one of the X can be C. In some forms,
two of the X can be C. In some forms, two of the X can be R. In some forms, three of the
X can be R. In some forms, four of the X can be R.

In some forms, the annexin 1-binding compound can have one or more
conservative amino acid substitutions in amino acids 1 to 7 of SEQ ID NO:20. In some

forms, the portion of the annexin 1-binding compound corresponding to the sequence
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IFLLWQR (amino acids 1 to 7 of SEQ ID NO:20) can have at least 55% sequence identity
to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID NO:20), wherein differences
between the annexin 1-binding compound and IFLLWQR (amino acids 1 to 7 of SEQ ID
NO:20) consist of conservative amino acid substitutions. In some forms, the portion of the
annexin 1-binding compound corresponding to the sequence IFLLWQR (amino acids 1 to
7 of SEQ ID NO:20) can have at least 70% sequence identity to the sequence IFLLWQR
(amino acids 1 to 7 of SEQ ID NO:20). In some forms, the portion of the annexin 1-
binding compound corresponding to the sequence IFLLWQR (amino acids 1 to 7 of SEQ
ID NO:20) can have at least 80% sequence identity to the sequence IFLLWQR (amino
acids 1 to 7 of SEQ ID NO:20). In some forms, the annexin 1-binding compound has at
least 5 consecutive amino acids of the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID
NO:20). In some forms, the annexin 1-binding compound has at least 6 consecutive
amino acids of the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID NO:20).

The annexin 1-binding compound can comprise IFLLWQRCX (amino acids 1 to 9
of SEQ ID NO:21), IFLLWQRCXX (amino acids 1 to 10 of SEQ ID NO:21),
IFLLWQRCXXX (amino acids 1 to 11 of SEQ ID NO:21), IFLLWQRCXXXX (SEQ ID
NO:21), wherein each X is independently a polar or charged amino acid. For example,
cach X can independently be selected from all, any set of 10, any set of 9, any set of 8, any
set of 7, any set of 6, any set of 5, any set of 4, any set of 3, any set of 2, or any 1 of the
amino acids C, R, K, S, T, H, D, E, N, Q, and M. For example, each X can independently
be selected from the set of three amino acids C, R, and K. As another example, each X
can independently be selected from the set of two amino acids C and R. In some forms, a
single one of the X can be C. In some forms, two of the X can be C. In some forms, two
of the X can be R. In some forms, three of the X can be R. In some forms, four of the X
can be R. As an example, the annexin 1-binding compound can comprise IFLLWQRCR
(SEQ ID NO:17), IFLLWQRCRR (SEQ ID NO:19), IFLLWQRCRRR (SEQ ID NO:18),
or IFLLWQRCRRRR (SEQ ID NO:22).

The annexin 1-binding compound can comprise IFLLWQRCX (amino acids 1 to 9
of SEQ ID NO:21), IFLLWQRCXX (amino acids 1 to 10 of SEQ ID NO:21),
IFLLWQRCXXX (amino acids 1 to 11 of SEQ ID NO:21), IFLLWQRCXXXX (SEQ ID
NO:21), wherein each X is independently a C, R, K, S, T, H, D, E, N, Q, or M. In some
forms, a single one of the X can be C. In some forms, two of the X can be C. In some
forms, two of the X can be R. In some forms, three of the X can be R. In some forms,

four of the X can be R.
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The annexin 1-binding compound can comprise IFLLWQRCX (amino acids 1 to 9
of SEQ ID NO:21), IFLLWQRCXX (amino acids 1 to 10 of SEQ ID NO:21),
IFLLWQRCXXX (amino acids 1 to 11 of SEQ ID NO:21), IFLLWQRCXXXX (SEQ ID
NO:21), wherein each X is independently a C, R, or K. In some forms, a single one of the
X can be C. In some forms, two of the X can be C. In some forms, two of the X can be R.
In some forms, three of the X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can comprise IFLLWQRCX (amino acids 1 to 9
of SEQ ID NO:21), IFLLWQRCXX (amino acids 1 to 10 of SEQ ID NO:21),
IFLLWQRCXXX (amino acids 1 to 11 of SEQ ID NO:21), IFLLWQRCXXXX (SEQ ID
NO:21), wherein each X is independently a C or R. In some forms, a single one of the X
can be C. In some forms, two of the X can be C. In some forms, two of the X can be R.
In some forms, three of the X can be R. In some forms, four of the X can be R.

The annexin 1-binding compound can consist of IFLLWQRCX (amino acids 1 to 9
of SEQ ID NO:21), IFLLWQRCXX (amino acids 1 to 10 of SEQ ID NO:21),
IFLLWQRCXXX (amino acids 1 to 11 of SEQ ID NO:21), IFLLWQRCXXXX (SEQ ID
NO:21), wherein each X is independently a polar or charged amino acid. For example,
cach X can independently be selected from all, any set of 10, any set of 9, any set of 8, any
set of 7, any set of 6, any set of 5, any set of 4, any set of 3, any set of 2, or any 1 of the
amino acids C, R, K, S, T, H, D, E, N, Q, and M. For example, each X can independently
be selected from the set of three amino acids C, R, and K. As another example, each X
can independently be selected from the set of two amino acids C and R. In some forms, a
single one of the X can be C. In some forms, two of the X can be C. In some forms, two
of the X can be R. In some forms, three of the X can be R. In some forms, four of the X
can be R. As an example, the annexin 1-binding compound can consist of IFLLWQRCR
(SEQ ID NO:17), IFLLWQRCRR (SEQ ID NO:19), IFLLWQRCRRR (SEQ ID NO:18),
or IFLLWQRCRRRR (SEQ ID NO:22).

The annexin 1-binding compound can consist of IFLLWQRCX (amino acids 1 to 9
of SEQ ID NO:21), IFLLWQRCXX (amino acids 1 to 10 of SEQ ID NO:21),
IFLLWQRCXXX (amino acids 1 to 11 of SEQ ID NO:21), IFLLWQRCXXXX (SEQ ID
NO:21), wherein each X is independently a C, R, K, S, T, H, D, E, N, Q, or M. In some
forms, a single one of the X can be C. In some forms, two of the X can be C. In some
forms, two of the X can be R. In some forms, three of the X can be R. In some forms,

four of the X can be R.
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fermn of Nt Re! Ror PEeEQ I8 A2 HhFind oOE UL R Pl R R Ui LSS, 5
group, to ﬁbartems s usmﬁmcndm 1 fotsy T amne;tlﬁaslﬁﬁdmg compo@git dah bniphige amino
conformati on of the p 8 de. C-ter nlgg functi gnal oups of the disc| osed
pepti des ia5sUde S%ahit¢d0: LRildet bifetZ &I SER ID AR dé and %@d%%ﬁwrh@ K§ sonexyinksy

al koxy, hydr A%y cotpslinddoReend 4o ttﬂ%esebﬁé%é I@E%K@&dﬁ’l& LY¥8S 1% @ro?gﬁQ and

t he pharmaceutTcally acceptable salts e can repl ace
nat ural |'y I0cNQr2li) egn badet bdasti 5590 edqubhe idemey icahing aeris dded &&EQ)IDACl ds ( or

t he st i ' t h oth de ch t th
ar oups. sudoSa- apiyin &t by Mt Ryieatcl ke LoMeR gfirpigd 3 i Tper e
al kyl, amg®,of&HED Neyer calsky bf edissi@athi (4o acil s\ﬁbﬂtl)tutldn"s’“@he kXY 1-

hydroxy carboxy and the | ower ester derivatives thereof, and with 4-, 5-,
6-, to 7-rondeg ef@tnp@tnércgny@mpnse dminpaeids d i 8r | tqolr(blhtné 1 a0tall f@glae@ SErQ wm ch
the ring oI| reS|du chan

7 renbers Nar3aciorBj o PR TRt F SR e AL PR ReBERER fircdulinet ea]
and if ungaLumeORd, (af&d deelsar©reasfiiSE@ID N2 8 @ieal € at |k @0%ax¢Ghdnee gr oups
preferably contain one or nore nitro gen, and/or sul fur heteroatons

Exanpl es Oficig i 4yrivapsids née deé SﬁﬁbH?nga%la n"{\;hle anmgxip| 1-binging sowppendgan
| m dazol y' nlpfisd ﬁl o d¥ds:1 P41y i‘ﬁcﬁ'(t‘é' 13, b?ii’é@??&ﬁ’éﬁq 'fBr}E’(B%'l aﬂé{khe O{Sqrg n

nnrphol|n oxazo pi perazin pi perazinyl)
1- pi peri d;dfthqomlexmdu-bm)imgwﬁ@nymd cqpyesparding to tpeysameﬁaedFDyWQer(amim nyI
pyrazol yl, pyridazinyl, pyridyl, yrlnlghnyl pyrrolidinyl (e.g.,
1-pyrrolidinyl), pyrrolinyl, pyrronI i adi azolyl, thiazolyl, thienyl,

t hi onor pholi nyl (e.g., thionorpholino), and trlazolyl. These heterocyclic
groups can be substituted or unsubstituted. Wiere a group is substituted,
t he substituent can be al kyl, al koxy, hal ogen, oxygen, or substituted or
unsubsti tuted phenyl. One can also readily nodify peptides by

T



34 include, but are not limted to, replacing the peptide backbone with a
backbone conposed of phosphonates, am dates, carbamates, sul fonam des,
secondar ywarenew93oand Nnet hyl am no aci ds. Al'l of trhe/uwceoleme
annexi n 1-bi ndi ng conpounds, peptides, am no acid sequences, noieties,

t her apeut igidddebi8sef SHEID 02 becadhade asleabe 80%l sbgetnbe fdehfity tEvisrino gedwer ioC or
particul ar annexin _1-bi ndi ng conpounds, peptides, am no aci.d sequences,

noi eti es, &MHerEREINQ@:24gdAe anneairt|-byéng ¢opPuAd £&1 FPIBRIFCIIBIBH LY | EalH y

| nel uded. of ek yoierordiih 18%r ) 1) 1. VTR arnByif 10 Ring KOmBbuld Q) any set
of annexin 1-bi ndi ng conpounds, peptides, amno ac seéuen es, noieties,
t her apeut iconsigierftasyinebads hid?,drtoilf, dro fT,emlany2 o SEQHOY NOXANI e, anhtvan

1- peptide and/ or sequence variants of the 1-peptide can he specifically
excl uded fl?@afialﬁfogépu CankQImIER & AN, Acith A B R A1y |tHdBc%F£§hH88,t° 13
pepti des, AGHIPIBRNISEUIANERSS Ot LcutPRInBho hEATHRMNinH 36ids Ao BBEKREN D

exanpl e, gel dananycin can be specifically excluded fromany set of, for
exanpl e, mMID&tl dde anheximpdundieg egapiund cen comprnst/ aming poich%ampanuseacids9 &not her

peot 11 eal 0y ST o RSO PR ToadCE N S bl S Fming

conpounds,acRBAtto@esT,SEMMNGRei d sequences, etc. and/or fromany use. Every
generic or particular annexin 1-binding compounds, peptides, am no acid

sequences, i ekhcalisclasge papedes prd egraprstionscan coiBREC ¥ AuAbEedrnagrnde

speci ficall.yy:i ed. I qﬁg’ ' i naki Vi ] [ - j n or
from any sﬂé%{dllég gllélﬁ%e%luﬁgeﬂﬁ%?cﬁ%i g %32%%%%11 gé,]%beedpomélst%én;&%? ﬁ%ng'([':‘?e?fﬂ eas
sequences,1,5pl&tli5e20, 25h&0,FPe 0, ¢25 g0t §75,00,.228s2522¢5.1 300032 380,/87and/ or in
or fromany use as described herein. B. Peptides and Amino Acid Se%uences
In some fdiRs42%He0di72ePYhad > poft ? e §0& R aMthE7aci0f: seydehces: ¢¥h SBe or

i ncl ude a P&+ té i NG, d ! i n s the
cont ext i ndi éga){s(ej’lgo%ﬁ?g’r?/mﬁgg?i?tedpg’rle@?’elﬂ)r’ Zﬁm%%;}gg?ﬁﬁe ’ %7500%@?@% to
refer al sol90, 2090n224c 2600 84d@3668,,3 560 4000caF00f 6001, 25@R 00065007 7006nst i t ut e

her ei n 1 n 1 OParace HoSedlL SPEPRUBETEE 2adll. el b A0 sdfba: Boreans o
pepti de thgtodoss6,00@ 75V 0,009, behdlel MBédn fiLi8RdihE AMAPRIES {RQleRME MRS
contam nating pol ypeptides, lipids, nucleic acids and other cellul ar

mat eri al trsatidmorsemilopitios cas slse campdsomnymuntisr pestwekn thasecanuwadicrs loyted hat i s
associ ateda with the peptide in a library or in a crude preparation.
The di scl o?gae‘pepti des and ami no aci d sequences can have any suitable

I ength. The di spcas@sl"Rephi deScuddT AVl hdréih, @¥aRRhe madedufd @b ¢RIHvaRor t
| ength of |ess than six, seven, eight, nine, ten, 12, 15, 20, 25, 30, 35 or
40 resi dud¥meslie vigp T snssEgd fpet sies onlissbesca mrefercpeioithar fissuseordgrnext of a

oot n o T PR, SERGE g sl B o ARG gAML o °

resi dues. that spittivatyhancenbodi toBptSiichtapeptitder tiasuchavgrcterdengd bthof at
| east 10, 20, 30, 40, .50, 60, 70, 80, 90, 100 or. 200 residues, In further
embodi menttssusorasmaktisse At 1§ apderstopd thef p heming mgleoyg that selggivsly pmes i 00

residues, 5,10 B9 k&apldUSiorLcdnhoRR th SfItEMER or dalk OxhiBit P&?érgﬁ’[?ﬁ homig®o60
5 51to 30 5 to 20

resi dues, 5 to 50 residues, to 40 residues, esl| dues,

resi dues, dnctopakbbscesf tdmestypssto 10 resi dues, 10 to 200 residues, 10 to 100
residues, 10 tq, 90 residues, 10 to 80 resi.dues,. 1D to 70 residues, 10 to 60
ei duos 10 1 PLolEl dnEameT st binde PESvhte, d Boneliobel BIE 10 to 20
resi dues, #OrttidPPtd 8BS tAH@ s c&g}izh@d Pod-esddupss ex%{glglé?tl%qld’rﬁﬁé tHepgule20 to

ti
80 residues, 20 to 70 residues, 20 to 60 residues, to 50 resSidues, 20 to
40 resi duesnbmdgeferengolly tstumnos sascakiturs.ed chmpeicd fo noreturegred tisses ot ref er s

to an am nv%scau(feiquis(s)ﬁe. %lrpcl{]a(? hgr%.in% T %élﬁg can selectively home, for example, to tumors.
Selective homing to, for example, tumors generally is characterized by at least a two-fold
greater localization within tumors (or other target), as compared to several tissue types of
non-tumor tissue. A homing molecule can be characterized by 5-fold, 10-fold, 20-fold or

more preferential localization to tumors (or other target) as compared to several or many
31



The di scl osed am no aci d sequences can have, for exanple, a relatively
short length of | ess than six, seven, eight, nine, ten, 12, 15, 20, 25, 30,
35 or 40 we=2nduesio4The di scl osed ami no acid sequences alrso/usanobeoasef ul in
the context of a significantly |onger sequence. Thus, the am no acid
sequences tiaut 19pyeof doartusainpkaic, @& dsedgiphredfto-tipst 6r A0nonlithordl3Wsuc? Phus, 250,
300, 400, 500, 1000 or 2000 residues. In partlcular enbodi nents, an am no
aci d sequédhisandgitiond fhat.dn semgerscora haming gaaleopds hopaes, mparyty onsprmggye 70, 80,
90, 100 or, I ence can
have a | eng%ﬁ r@%ﬂsﬁ gg%lgbfr? é‘i. djt' g 0 %%li{%gg{rligﬁ%é%@h nggcgg‘ a?%é“lédues

to 80 resnﬂﬂm&dt@asmmiﬁnge5|dues 5 to 60 reS|dues 5 to 50 residues, 5 to

40 residues, 5 to 30 resid 1 20 resuﬁ 15 r S|du§@@ 5to 10
resi dues, 10 tdV3BohgRIEE scu @f@né ORRE PIY e gaplapis p darggly ¢ o
80 resi duec?ssué'-q{(t)@e%g oLk Ah&Sof c%gvétﬁ’etﬁg h6§§ﬁgjﬂé @@ferrg@tot A s@ﬁ’le peREbdH&Sin 10 to
40 resi dues, to 30 residues, resi dues, to 200 residues, 20
to 100 r eSaniluesng @0h¢ tiss@o or e@lscmmlat@bwﬁb tlwaseslatdwets wigch the hgmingesi dues

20 to 60 res i dye res 20 to

20! quos, TEHERt HER SRR TR ARy Bk o R R e Ralile o

am no aci dch@dh@hfé@ to tumor va@®ildtlite Ta® PE Edférr&Btoi RFLiflL hSkdHmEI0 WRhdralésuddrab el ns,
protein sequences, peptides, peptides sequences, and am no acid sequences,

it is under@ppedist Btinglndinggs pesogiatieg ahomﬁmm@lawleﬁtwemgmsedeseqm Ates are
al so di scl I e to a
apeci i ¢ p‘%ﬁ{ﬁg Ig{&el}q@h[gégﬁdé ’L%hh'é???lé i g&c ng&@goszt‘?o%ﬁ@‘ﬁg&eslé qd gﬁgé; Pt
encodes onmlpaachd(sem&hc@ roﬁb@hpos‘itﬁqu@lﬁ(he tagetort ok cashahd torttie tagged ofidieds,

i ncl udi ng degenerate nucl ei.c aci ds, encodln t he di scl osed variapts and
deri vati ve9NBRE PRECHleRr domiRepRRige e 1 ey, TgPPETR REPHdsapminoncit nucl ei ¢

aci d Seques@ﬁl‘?en@@yor% pBSG Y bl SR H&gd’ gb@he ﬂa{)ge't 5%111&@‘118&%] QleE‘ﬂéto each and
every sequence I's in Pact disclosed and descri erein oug he

di scl osed hpnotepeptsleqliencavenience andbindsss bthsrwiatindeaprdodficrentetth b mireseitb| e
peptides, but which.are not connected via a natur.al peptide |linkage For
ool o, 14 HREGBECHIAE. ST SETHLSE: SORRONAE: HE dni THE (himdicath diddhe

- - CH2NH- - iaroteg'@ stide, armfabciddduence, confdositbh; cté. GhQudidr iy AlSdiated witkeh2 - -
- CH( OH) CH --CH2SO- (These and others can be found in Spatola, A F.
i n Chenmi stappm@nldteBloouh@mosﬁtcuk wthopmgqpepidieds, Peptides, and Proteins, B.
Wei nstein, eds Mar cel . .Dekker., New York,. p. 267 (1983); atola, A F.
Ve ot et oS el R N IR R PRE ST TBR P
(general e @WposiMbh) Rytidd foe asisndiad §8q96hce(chR 8O ctPRly Kdd thGinoHudson, D.

et al., Int J Pept Prot Res 14:177-185 (1979) (--CH2NH- -, -CH2CH2--);
Spat ol a etvasgulatpfes d hgepmpgsition Reptde of amgw)acid segpgrse cyn sqlpgityely hometm  Soc

Perkin Tr t al.

o ved. | odiver oo BBttt gbor T gl SRt L AR (T

Tet r ahedr aan lseltttivaBy RadSto(the 829culaturEOHIZ or)mor’SZpehkﬁlaetypak of muicep&aa Appi n,
EP 45665 CA (1982): 97:39405,(1982) (-- CH2--); Holladay et a

Tet r ahedr GRMPOS{IPADEPLAS P 2WiNP FoidEeg)eRae. C@ﬂémtuqéy home W RRCiF JRFC Li f e Sci
31:189- 19%a(’tk%@a%)sta% s Qizt'uﬁr of carRBC hl"ﬁ%fco\’%giogl hﬁﬁpﬂﬁ@ o Qﬁfﬁ&cﬁ&l&'% Eﬁbeby _
reference.” A particu y preferred non-p pt| nkage I's -- IS
under st ooctah keltctpeft ]nco:hee mhb sgsukane hhvee mmn@fetplaetwulam stag¢sorh abtenmeeln t he
bond at ons, sucﬁpas 13- .al ani ne ébanlnob ric acid, .and the |ike.

Al'so di sclGeEd dre CHIPATLQT SRR RIMIRLCId FHugRes Gt SlTT VIS MORLAABNEOr an
annexi nl bingliepartRaRE s@ged dfRE of thode pAEONE: 119?&* dfdembBAVI MOcotnRRRRBNApHtide,
function. Such bifunctional peptides have at |east two functions conf erred
by di f f er emtanper #did pesjuehcc daa stluctlwellxeh@fnhtmﬂﬂ: eewbaterpdf ermor mere dftenpt e,

di spl ay a”g{EQQP&&%ﬁn'% ac&%vk/ﬁl [ {%K@poptotlc activity in addition to
tunor homi*Ng A'YS PRI S8 8 &8M%ol ated mul tival ent peptides that

include at | eaSIhethblcisldhlaﬁﬂBxﬁﬂI‘—%ﬁldﬂﬂgiébnhplﬂlﬁﬂﬁmﬂﬁﬁ&lh&e moaifRd fomg ¢f peptide
or am no acid sequence (for exa the am no acid sequence SEQ I D NO 2,
or a conse\nveztlndgolxy@ng a‘mlp@#ndﬁeggﬁ AR PEdiggosopndsTena hetie aRyAIcaHt
pepti de Carﬂocﬂﬁg Ionf ¥or & Eesom%g'n&ﬁﬁ da@t OBF Eeﬁlesta‘tﬁﬁzé tﬁ@%ﬁngx'lﬁ/ £ bﬂ{éin‘?é | east
ten of such su sequence ependently containing a pepti

particul ar enbodi nents, the nultival ent peptide can have two, three four
five, six, seven, eight, ni ne, ten, fif;gen or twenty identical or
non-identical subsequences. This is in dition to the nmultiple annexin
1- bi ndi ng am no aci d sequences that can conprise the discl osed
conpositions. In a further enbodi ment, the nultival ent peptide can contain
i denti cal subsequences, such as repeats of SEQID NO 2. In a further
enbodi nent, the




mul tival ent peptide contains contiguous identical or non-identical
subsequences, which are not separated by any intervening am no acids.

As used hwoebny/o7pdve term "peptide” is used broadly to neam/yse@viocms?
proteins, fragnents of proteins and the |ike. The term "peptidom netic," as
used her eiddmpdeadSF qxampled ehrel didotost®d heeutire] -bhainghasinb heidaeguenctsyinotdé he
peptide upon which it is structurally based. Such peptidom netics include
chenlcalIynﬁﬁﬁﬁﬁﬁéﬁnﬁ%%ﬂﬂﬂ%gngﬁ@ﬁpﬁﬁéi$ﬂk@wﬁhlecules cont ai ni ng
non-natural ly i e v ivity such
as sor ect ve | rerant TRt i FROGHUEE 4ol PRl AR R IR AR &R L e

pept i dom regmenti smueracidestqiaee, ctf.oefeextanpben oChegmaminapeptide, amino acid

Peptldonlnetlcs for Drug Desi Bur i cipal Chem and Drug
D Scover y “CYBFIL Mg ACIRIaEncte e RSl elegiibs {88y In e
803-861) . 0therw1se'°re‘f§‘5ﬁc‘:étt¥ a%eﬂ%ﬂ%ﬂ g@ﬂ’@dﬁ%@ '0@5 pAtéin k}%f)‘(‘ﬁe Anihd &cidlségment,

i ncluding, for exanpl e, peptide-1ike nolecul es which contain a constrained

am no aci dymigo a@dsgewncai@tccdmsmmcludhany miodli fectipe 1 thd daseuotedapyptide,
structure, or an ond is ere. tidomnetic.that co ins a
constr ai naing S At g SR G hh 5t PR it e Bl e e,
an a- met hydesit/@h ca8 ¥ 8ls@ Ghh otReranoditiedtionb,Huy SioME i fi Bert Rk @@ffemlmﬂkwe
carboxylic acid;, an -NV--C cyclized am no acid; an -NV-nethylated am no
aci d: a 0-nogd. JFosekarapleycemsary Kiaree asiants 6% ¢t Peingice} seane@ew@uﬁhmﬁtusiﬁat ed
am no aci

f3- subst i ?dgpgeﬁ% \%%mqffﬂ%ﬂ&gbn%?%ug%g% ?ﬁﬁl@%lase r@n@o Q&hg ce. Tl}us refy rence
acid; a subsfor tuingte,pr‘ehdthyated darieitiver oﬂmmlfwrﬁinmamatse@enée ‘ae]ﬁt i domi netic
whi ch m ni cs pepti de secondary structure can contain, for exa a

non- pept i cﬁoesqr'gattvarvaﬂﬁatﬁff@reo;y ARl sl methylated forms of @ﬁé@%ﬂfsct %ra@p@fséi or
m m ¢ of A
peptldonlnﬁééﬁﬁgfé%ﬁ%gﬁﬁbe1gﬁgg€{|g &ﬂgEﬁmkgrﬁgttS&Qﬁ&gﬁkcon%gﬁﬁs&dfor
exanpl e, axqamcedubootthny tistr enceliffaatihnast d&@rivetioms- Mnmmmﬁeranmmﬂeaakkmne
reduced ani de hond; t.hyl enet hi oet her , or net hyl ene- Su|fOXId

ot hyl ene BARR Yok SoaT Y EaRan BOMP Sk GaT BN LRI HARE SENah b tijons

f1 uor ool efw&l@Mdejméhﬂht%Hkf&frﬂstdfttﬁ‘éjaﬁlﬁl"ora%?d%ﬁuéﬂc@de Kﬁ%l&%é&‘ﬁbh%@@f e

fl uor oket onet hyl ene bond or another am de isostere. One Skilled in the art
under st andsninhatid sh@sacathdt iothide apépt dcitbsribtutioss. ar e enconpassed wi thin the

meani ng of the Jerm "peptidom " used rekrn... Met hods, for
TGont 1 £y ng o diealff Rt e Tl hEmoic iR, AR utions s el SaiEneneE
exanpl e, td?@m@va@@lﬁE mgp@ﬁesd@ﬁta@pélﬁmes hBér &@nffpy, thel difleed @sptafes pat BONL al
pepti dom netics. the Canbri dge Structural Database contains

an
a col | ect |f6?fhfé1ﬁte§r @aﬂ@hylﬂWénS@mhxd@edd& %ig d,tof gtcomBinatiRmn at@necryRarg |
structures, ( F g et al., Acta Crystallogr. Section B, 35:2331 (1979)).

Thi s strué&ura epository is continually updated as new 38 crystal
structures are T:i&taeﬂnm') lﬁﬂoﬂlﬂb@@ﬁeﬁﬁnﬁ@ﬁtﬁéﬁﬁdloﬁ@rpapddmmdﬁ nlitahﬁag sui tabl e
shapes, for exanple, sanme shape as a dis Iosed}f tide, as

potentlaI*@@HﬁﬁF??Qﬁﬂrna ICatRN1R P OBy RHER D ) 11&?63?5 Iecule
Where 0. GYSiahnSt LGSRl ol BEPRIIARAeo kR ARInTRLAGH & Ahal binds the

peptide is avail a structure can ener at usi ng, for exanple, the
progr am C@N@Me@&a@drﬂ&-brMoaabnq acid, oenendodcatﬁc adidppdding SbenzyRky2&b6@89) ) .
Anot her daﬁg ase, % Avai | abl e. Cheni.cal s. gf ﬂxréwblecu ar Desi gn
Limited, $F8P1i’c9ﬁ KQeSg R aBie LAY wit PY Of XNE SH'&i 198" 4Bt 100, 000
conmpounds daffkyRECHASHTIRIIEI @finkd 8Y RIAGD.-@r 3Nb3 B cEeMhIREISRRUBYEL-$O.-
identify potenglal peptidom netics of a peptidé, for exanple, with activity
i n sel ect i-vehgreiRntsescketed rﬁ@nwhtergr@ms@m @%ﬂﬂhé argl, hustaarylealkyl aryl, arghe
|sclose her ei

cxanp e, 0t U858 SRR AT Qi e SRR GBS PhalRorPisThe R3miBl ¢ ons,

and m Xt ur(es thabhergk @6 Neferfiiaehing® drogh)ud docrbait sadceptilsitityl to rdtesbed 65 to
anti - angi ogeni c_agents, proanglogenlc agents, cancer chenot herapeutic

agents, cyestesithe conjermaionphthc paptifasempamy. hyuatesred smbpdimanty theiN:- agent s,
pol ypept'qgﬁm{f& lELig1aRG duTRLAE UL A%y o3RI PRIRCU! €5, nanopar ticles, and
m croparticles ast one o0 € nD|et|es can be a therapeutic agent.
Exanpl es of therapeutic agents are paclitaxel and docetaxel. At |east one
of the noieties can be a detectable agegg. Moi eties that are peptides or
am no aci d sequences can be referred to as noiety peptides or noiety am no
aci d sequences, respectively.




As used herein, the term"noiety" is used broadly to nean a physical,

chem cal, or biological material that generally inparts a biologically
useful fuwotzoowm7pam4a | i nked or conjugated nol ecul e. As @cIaiSesieasiver ei n,
the properties of the noiety can also be found in a peptide or amno acid
sequence, or batdibé:fecpripts theddicadsisiacladd dprelgane feandd i a1oi ety can
share one of the traits disclosed herein. For exanple, the peptide or am no

aci d sequentoxamifcomnm Pislorminges @eliactemydhe carhpy tsrpings fronEpgucean
conprise aulne a@QSﬁMaﬁtéQﬁﬁtmmb%ga RAHRLILSR Je?f]désh& 1%@6111561% 4~ bi ndi ng
conpound, which can also conprise dne or nore properties of noieties
as di scl osiedarhip @i desctbexd esaducpt ﬂrenenrrhnmdfethapsqmtde,csoahai thlat ectatetminabent s

which follows is intended to apply to any.of novieties eptides, amino acid
sequences,*"§F° %?Péﬂ‘?’ﬁ’ L rqypng ‘%ﬁlpeééen%‘éﬁﬁi’&éﬂ“?’f%%mte%eﬁ Oé}fg‘f?ﬁir’é“ ieties can
be conj ugabathri@tior OtHRE PeptidR. C%rn‘&ﬁél RRctRALE oBlipd S diRELAYGRpRERT | des,

am no acid sequences, annexin 1-binding conpounds, conpositions, or

conj ugat esndfidpepidedeside doaraliad; @n@eqmmmgﬂ@bdloawnebkpny,myldmxdu mgi
ds. i et b t t
b ad g cettceottd FF etk efShact Rt BEbes Ao B aRRERRb YRy BB yits phage

or ot her whédst, an organi ¢ chem cal such as a small nolecule; a

nanoparti cl e, a radi onucl i de; a nucleic acid nolecule or oligonucleotide; a
pol ypepti de; orOze gpapgeplaes thF@atué%Uarﬁﬁp@ﬂnﬁéld@tCh@@s ebtc genticelly pecoded get |

such as noj t ef e t

vi sual i zatalng%b g?%d%a%e ﬁ@&&@?ﬁ%ﬂuﬁgra@ﬁgﬁcgﬂ %Frﬁsgériéeés%g{nst foq l{lsg%u gﬂ%lr

radi onucl iglesps shlsleﬁsjdlkjﬂtplo&tdr esl d ratklyudgchdom Sar6e, tﬁdtmémMrb@dﬂ(yDanﬁdwr apeutic
agents such as cancer chenotherapeutic agents, cytotoxic agents

pr oapopt otddalerr slkyhpmidgrtilowsigiloge HOCT Ay shydiebe SHRBKR alllda@é leWeind

i magi ng a ! Y ry.i e1sgl qna%gw i uﬂ a{es
further |%§% gerl%qe Ogﬁofla%ﬁkgﬁ ongl iy g(gZ an &Leer?er\egfcglfgesn ce sr
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conbi ned, |inked and/ or coupled in Uéél sui t abl e "manner. TFor exanpl e,
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non- coval ent ct of. _i,ndi r.ect. th,or .wthout i.nker iety. 1.
Ther apeut 1B AL B mllegd BTG thont o b Bt Sid e olfP L oot
herein, thﬁoﬂpﬁélﬁﬂylKé’lgrrﬁ&@%lﬁﬂ‘o)a@&ﬂélyl PR i8y ] [0k & CLphigeraihyd ) pﬁ]ﬁads»r\(% gQr nore
bi ol ogi cal activities in a norrmal or pathologic tissue. A variety of

t her apeut i lePipgedlspiperidipe). nyeaylagyrazinph ByipzolTheylt maprzgbent pyraggleht can

oot oan NERBAREEPuPhATRERAGLYL Wb linh (R P FARERD pPRBULIEAREY | ©

death or abmﬂiaﬁcslyls thlEmiylexmnyl ehlohhqyﬂohﬁyla(pgutthlon@gﬁmlncﬁIandbma(z&ﬂlyAKLAK) 2 or
X KLAKLAK),%@ g (Lre enbodi nment s t he therapeut| C
agent can arﬁe&llcaa%%t%baﬁmwe Reubsiguted YheeAGIORP 18 * cancer

chenot her apeyficd age E&bsnt@n@ca%%ra& Thatb 3 ol D! Bbifted or

proliferation, grow fe-span o astatic activity of cancer cells.
Such a cannmmbs@h&erbphaayhpeutl c agent can be, vmthout limtation, a taxane

such as doceta an,anth h as dox i.Cin; tin
agent - vi noa GrdeigraeaiBatabed At Y e SHRH S S 0.
pl ati num age@icrHed i Ay @1{&16@1990)3&@&&%@&%8@49%2}3xalIpl atin; a steroid;
an antibiotic such as a rlagéC|n a ifosfam de; or a selectlve estrogen

recept or nodul a:ﬂ@rdlscémeémﬁ’t ol plse semve asstmcawimgdﬂbfor manipﬁptadéelcomn@thldas
Abr axane. che theralg ut i,c ents usg

compoa ¢ ord AR SRR SO TR O P NG AP R R 0! it o,
docet axel tédhaxpicebR;avadtdd foraydticling compounds Wlth the same or similar desired
biological activity as the lead peptide compound, but with more favorable activity than the
lead with respect to solubility, stability, and susceptibility to hydrolysis and proteolysis
[See, Morgan and Gainor (1989) Ann. Rep. Med. Chem. 24:243-252]. These techniques
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Par si ppany, N.J.) and paclitaxel (Taxol; Bristol-Mers Squibb; Princeton,
N.J.). See, for exanple, Chan et al., J. din. Oncol. 17:2341-2354 (1999),
and Pari dsensiiat7omk., J. Cin. Oncol. 18:724 (2000). PCT/US2@IAN061I72
chenot her apeuti c agent useful with the conpositions disclosed herein also
can be an iagtig, day ek inbt Brcbd &S rapdachight @eptidel blakiddi Giith DbactiBoroioutposéd.
Doxorubicin is a com"mnl‘g used. cancer chenot herapeutic agent and can be
usef ul , f d¥ PBRYWENECS. pBYdatGse sATP#HYRT SuEPNAPH ARSe peCOIBNAMINCE IRt ai n, | n:
"Cancer: Pripgi Pl d practice of oncol ogy” 5th ed., chap. 19 (eds.
DeVita, thﬁ%tﬂglltaﬁgfo.s%&gbf P. Lippincott 1997); Harris et al., In "Cancer:
Princi pl es and Ali afthi désctifsed mowkogl-bthdsigpoaypoli®®7 peptidas,addnd had,

doxorubicin has anti.-angjogenic activity ol kman,, Nat ure Bi ot echnol ogy
15510 ( L08R, Bl PG agunaLs Lot Reysirn Hetoped fedireroer
t echnol Ogg%eﬁ&@c OB G UM ann®Bn 1402412 Gorthflinds SeplifhQ! aiinodlcid seBh&dehauser

Verlag, 1992)), which can contribute to its effectiveness intreating
cancer.  moictigythetdpghiat dgegtsagendessiilesid heseimedpbrasmenificalipicbaicdier or

chl or anbucij | gl (go.tﬁan g.e.(@l ﬂseful cancer enot her apeut i c ﬁge t. Simlarly,
a vinca ale%_ﬁllu PG SO AL VRIS Ry BT dEYT AR &7 OV FHEFE bPRE! %or an

ant i met abQlobhip@uBdiC PerRled -ahlil® hAH kéfilcheesPmbleties, i biufe agdild, BRL kR¥@tig.oror a
derivative thereof can be a useful cancer chenot her apeuti c agent.
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b desort poaaip g st HorHAERLE, A RRl, el ROk By Bl B
Ot her usefpgbtidanaainochrigetiaicanett hed/agRomsiny nsd. udeanothdrikearmplel m t at i on,
m tonmycin-C, adrianycin (doxorubicin), and ansamyci ns. A. cancer
chenot her asil#npmyagsat bespactiicaly exqlpdsg frm pny pet A5 EX NS ROl ot her
hor monal | yrepSRYGatn CARC BhoPSM MDA ARG ek AR 1AN(SAEPND RES2} e
ef fect of estrogen, such as a selective estrogen receptor nodul ator” or an
ant i - est r agéfvor sdquensevarhiswod [E5 tanoopespecifica pt exclutded diloat ary, set afnbori dkempld, s a
cancer chenot her ggeéjti c agent tha%.dcan be U}S]ch in a conpo /i tLon for
treat ment BPCHRdERIIBAAYE 01(119%1?‘?8.1 Bt 1RO, 4K SRS Cen BRY OF HETHAYY 190: 1371-
1388 (199&)yery generic of PEtibIGF ARRYI CbRAERBLcoRPBuRE, BEtRIBS bRk agych as a
humani zed nonocl onal antibody. As an exanple, the anti-epidernmal growh
factor receptances? MOHERS,) themapéubiodgents.ress dasanivad h¢eier o prisnecifBeslyrindoded Sout h

San Franci sco if.) .can. be a therapeutic_.agent useful for freatin

SR neu o SreiRb shdr S BTl o LR ERARR, e AT ST el ety

52: 125- 141eo(0Ads) peptides, antB@heill séqiRhaREHibcticd daifeutt 8EeneaBicDEs deseiiedt OXi C
agent, which, as used herein, can be any nolecule that directly or

i ndi r ect | yhcprip ad/asings | frong amt wse a@éé&%ube%wétnoxi c agents include, wthout
limtatio X | .e J ides, peptides, peptidom netics,

nucl ei ¢ acr‘llg'd?Eﬁl:l%ecstrH%gsﬁ&Ilﬁ(H:lg(f?gﬁ?neéBgﬁeases. Rspnon-l i mpt !Ong exanpl es, useful
cyt ot oxi ¢ agentia sbme fords, thytdotostd psptileh ambhraitiolaekl ssyedhcascadear tidleda,
docet axel or trastuzumab; antim craqbial peptides su as those descri bed

further bel RFREdpMSPH iCANgANAIERR POl SCRRY: %eﬁégﬁ%wtmcqt% ns, for

exanpl e, GARRASE; Rror@RHASE '{d"l‘(‘)[}fpﬁ&é” i€t R1cE to RIGUARBRAINEXA4 Qéﬂcl)l'an%s,

cholera toxin, ligand fusion t ns such as DAB389EGF, ricinus comuni s
toxi n (ri ovin¥h canfdrmyatpettoxd] or webtitstesmainties peptidet Thiedistlosed peptidSeenn Hean
exanple, Martin_.et al., ncer. Res. 60; 3218-3224 (2000): Kreit.mn and

Pact an. " Bl 008655 226 {897 iriepniodhc disclosemaanoRus 8y batsdoe 15
(1997); anfc4BRoepedans: iCal ragonhkial RIahRly FaNE6h raterdfisuct¥Y coftahtiBat{nk996) -
One skilled in the art understands that these and additional cytotoxic
agent s degwiynsedddselipids noelciarsivs dand oftive celiularoasiciid thigfebunaliynistabsocdiesicl osed
conpositian nd et hods. .In so f a. therapeutic .agent, can be a
ther apeut ren BB Ra eohor o Fefdilfe M Rendubt SN GBRReCan oo
any pol ypgﬂéﬂa(ﬂﬁidﬁi th a biologically useful function. Useful therapeutic

pol ypepti des enconpass, without |limtation, cytokines, antibodies,

cyt ot oxi ¢ pol ypeptdissdesed perfidepapd amine askl spgugicerien: haypgnaptifablergngsheHice

pol ypepti ; I g S i ept ldes can
be. & eyt ol iose pRlich bl RDICE SRR ER: RELY phiREEARPU 16 B YRR
fact or - | 3 igMirih&)ten, dearyR20c33, 8 OnEcoophagidueo Taayissiobgdupentitexnl§cacnde

(G CSF), granul ocyte col ony stinulating factor (G CSF), interferon-a
(IFFN-a); interferon-y (IFNy), interleu ?n-l (IL-1), interleukin-2 (IL-2),
interleukin-3 (I1L-3), interleukin-4 (IL-4), interleukin-6 (IL-6),
interleukin-7 (1L-7), interleukin-10 (IL-10), interleukin-12 (I1L-12),

| ynphotactin (LTN) or dendritic cell chenpokine 1 (DC-CK1l); an anti-HER2
anti body or fragnment thereof; a cytotoxic polypeptide including a toxin or
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conposi tions and conbined wth any of the disclosed peptides or annexin
1- bi ndi ng conpounds. Exanpl es of such conpositions include | FLL\WOR-
KLAKLAKKLW&LAK/o788® | D NOCs: 2 and 24), | FLLWORC- KLAKLAKKRCAKISAK 0088 | D
NGs: 14 and 24), | FLLWQRCR- KLAKLAKKLAKLAK (SEQ I D NGs: 17 and 24),

| FL LV\Q?CRRiﬁbﬁKhﬁdﬁKb&ﬁbﬁlﬁf(asrgﬁlﬂi@nN@o@%r eoqdeiA) ThusEthe WORGRRBRIKA AlkkoARKL AKLAK
(SEQ I D NGs: 18 and 24), L LVWWORCRRRRKL KLAKKLAKLAK &SEQ | D NGs: 22 and
24) . eXAmP]f?e?éFﬁ‘éﬁwfdlpa{@éHt 1003 45%1298, B0 3R0.400; 2Qhd %%?QOO&@%WE@S Ins

used her el Anidle hBLMAR LBHAAGR MG ARADI oTRAAS, 1, TB] BEUD st bty educes

or prevent's angl ogenesi s, is the gro mént’ ‘of bl o6d
vessel s. /8049@|1é)l()3prdﬂ0 acviducarigifogenicmbadienns, e aopthke qanhp&raattngm afoubi ne

met hods h anti enlc a |ncIu , W t hout i tat.i on, I

mol ecul es%ﬁrrs%l@fq%s R ESsGesn T reskiyat: S Wi g Gt 5 ot or s,
transcri ptrbﬁ&uésa§¥c95($re§ﬂge§@ttb kO disgfies PRRII0deS dudns tcﬂﬂﬁe@idﬁe@%'tg 150l ecul es

i ncludi ng ri bozynes, antiseénse ol igonucl eotides, and nucleic acid nol ecul es

encodi ng, rﬁmduﬁxétppl(bresmlgm, GETY 2%@@1@@5@ 19 ¢o @0 @Bldacﬁgdag@ﬂ‘i) cesfdalcs dfgoand

fragnent o Herasr 2 AP AR aHSie M Feallt A Rl e STy o
Oncol . Hergtrediducdd1 Gy 20LRsid2&D 0D to ,@(Dmrekﬁ'dﬁ&c Do &3 160 residdes, Dows Q@fh(éﬁﬂues 20
50: 149- 163 (2000 Vascul ar endot hel i al growt h fact or VEGﬁ%éhas been

shown to He 80apeducam0 HJP randiesgehiesitsresiduesadl ta Ypresidges, éﬁm () residyes oidi ng
b t d
Dot (a0 RIS LS Bt e R FRI 7 B AL ER G B, o

endot hel i ainalogl | proliferation, survival, nmgration and tube formati on, and
regul ati on of vascul ar per rreabl lity. An antl -angl ogeni ¢ agent can be, for

exanpl e, an i nhilsidiglossd a%tﬁ%cmeﬂp%ceaﬁ%r} brygytor gxampleuickdivelyshastpr essi on
or signali RBfféEﬁﬁa%lxa&% eeﬁ%lﬁrkﬂhé’ggrg 39 %fﬁ%% 300%5 Sﬁ&ﬂi‘ﬂ%kﬁuesa@he

anti-VEGF n tra I zI ng nonoc ant’i Borgstromet al., supra, 1999).
An anti - artgscdrg;ednaml ragend sausees also nalhbdausteﬁdnmtﬁwexonmgobagsgmlﬁcaimb/tlongesuch as

a nmenber of the fj brogl ast grow h factor fam such C@ i é (gl c),
FGF- 2 (basi@ye & F 4EEe B YALAGRS 611 %ﬁVe Fqm Fcﬂlen& 3 t%ﬁ (1995);
Fol kman angoShi01200,250B5@0, 406500 16076r 2088 Fesldi@34n al%%aba} eﬁbo@iﬁleﬁﬁgwgem c

factor such as angiopoietin-1, a factor that signals through
endot hel i aéimiseh¢idsparnéd Qﬂn'ﬁlaeﬁaﬂ@@@p@ﬁﬁf lwt H?s|2ﬁe30<|4ﬁa§b 60£%ﬁu8§ %Q 180 or Cel |

Feceptor ortarutee pyBRher ey opaelBh toid Saviles i SBRMaeG 1°

vari ety of20086didutssio TTcdblicst © td Niddiducg Sttb R0 trysidifes BtoaTiticsigeR § td 6¢t or
including, without Iimtation, direct inhibition of receptor bi ndi ng

i ndi rect TSP %S%VSﬂe@ﬁaéﬂ@.éO sesedust.i 0 fresigyrs. Ay bigsnives, fSat@tlér i nto
t Pe . ﬁét ;ﬁg?%g%‘éﬁf‘g tq Rg]%glrd}lg.{, 10 b8 Lk R0 EX PEERIIBR, 164866 tRMu, 13':gnal I ng
80 residues, 10 to 70 residues, 10 to 60 residues, 10 to 50 residues, 10 to 40 residues, 10 to
30 residues, 10 to 20 residues, 20 to 200 residues, 20 to 100 residues, 20 to 90 residues, 20
to 80 residues, 20 to 70 residues, 20 to 60 residues, 20 to 50 residues, 20 to 40 residues or
20 to 30 residues. As used herein, the term “residue” refers to an amino acid or amino acid
analog.
As this specification discusses various proteins, protein sequences, peptides,
peptides sequences, and amino acid sequences, it is understood that the nucleic acids that
can encode those sequences are also disclosed. This would include all degenerate
sequences related to a specific protein sequence, i.¢. all nucleic acids having a sequence
that encodes one particular protein sequence as well as all nucleic acids, including

degenerate nucleic acids, encoding the disclosed variants and derivatives of the protein

sequences. Thus, while each particular nucleic acid sequence may not be written out
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A variety of other nolecules also can function as anti-angi ogenic agents
including, without limtation, angiostatin; a kringle peptide of
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of VEGFR- LlegugBNandIdwcherSaiy Bf énun@éoldSQéﬂntlﬂ@‘S) aaﬁarmm& WSWEEN) ¢dsa smal |

?ID Ibregg: Sslﬂﬁﬁpgt&%‘lﬁ‘e E\E%{YE%%’@C%%% &gg)legp?tef %dgr’s af%@ﬁﬁﬁ@a‘ﬁal ot her

anti angi ogiemdsge 3gdpkige B@ﬂ(ﬁ@ﬁe MERAER@nPYehord! teﬂ%ﬁ%ﬂ@? "ﬁ’@ﬁ'dsaﬂlﬁrm Sci
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Al keran, Aal¥: 1&95&98@2 61 OCReparIsynings &V higictrf T emphedran et 253él(é8%%30| n,
Busul f an, Fi@?%é:ﬂihﬁ-- hon e &3l @R&@dk@gtplpﬁ?ﬁi@oﬁ a5 Wg%%%ﬁ‘f?%?ﬁ%gﬂ\'
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Lonusti ne,  Mechl orelt am ne &maﬁrlzl or.et ham ne oxi de hydrochl ori de, Ml phal an,
Mer capt opuﬁle}lﬂlée TNETRQT GRS tﬂben@& n, Mtotane, M toxantrone,

Novenbi ehi n, Oxalksb aisarbséu arE@ﬁhncttma@ﬂ e@ﬂ[&é@v@whﬁbhﬁﬂhﬂ o\l A lcSanl bitkexin1-

Oncol ogy, Pri ncet on, ), Pam dr onat e, Pentostatin, Phenesterine,

Pl i canmyci rbmdm&ﬁ%tmqmeﬁéo a peqowd BBt eriying & seRpiisH unEiosy Spehsbifugriions
Streptozo r guani ne,
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Vi nbl ast i ﬁﬁoleéﬂlé\ﬁﬂid Satnl ﬁ&,exémpléeslspiay ar\ﬂ-a@glegéaﬁmeqtiv‘it?oi§ro-qmqbt@£el a@teity in
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Met ur edopa, andAl% fleR3d &L el e Hhﬂﬁzﬁleﬁg& FRLIMhANBLATLNES: big! udi ng
altretam ne, triethylenenelamne, trieth gnephosphor am de,

triethyl erwb:kuqop‘m@s pehaonéﬂpenl@ndmatonnamm dydpido we h@mmore)d suq'ucmmr(@s such as

Cannusti ne, ozot.oci n,, Fot emu sti ne, Nlnustlne and

Rani st | TRy T QHG ST SEEE SR DN ASOTEU BRI o At hr amyci n,
Azaser i ne,p-Bligaedtid TherESG I THAAWIE MentGRb 18N ERMaGE or SHndE, Gt DastGRRNANY Ci N,
Car zi nophi l i n, Chrompi nyci ns, Dactinomycin, Daunorubicin, Detorubicin,

6- di azo- 5- leasbﬁlze nbattll@,a&tien@f sEdvcobsdgiuenass cagi lndﬁnendqntly@@maubﬂg:a neptidgadi ci n,
Mar cel | onyci nollc Cld |vonyC|ns

Pepl omyel farbatd ehERy AT A ERDSAR REHG e A SR M IS

St r ept oni gigh, nifé, @R FTREE bitwchubidesti @l 6s ndrbﬁ@htﬁ'@l( subzeqmﬁmt THhis i@ind
Zorubicin; anti-metabolites such as Methotrexate and 5 -fluorouracil (5-FU)
folic acid deliiendg thesmaltiely ansepaddpnding ﬁmlw%%qq@meét am@mmsp the and
Trimetrex Of1S, r gl 5

Thi am pri raf%&losgg !Fﬁ %sgﬂ%{ﬁl %e ﬁ%@% %ﬁd‘ﬁ r1111<Ial1 ahﬁlllgélglgms]aﬁ% ﬁ%\%@t& abi ne
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Doxi fl uri di ne, Enocitabine, Floxuridi ne, and 5-FU; androgens such as

Cal ust erone, Dronostanol one Propionate, Epl ti ostanol, Rnepitiostane, and
Testol actone; anti-adrenals such as am nogl utethimde, Mtotane, and
Trilostane; folic acid replenisher such as frolinic acid; acegl atone;

al dophospham de gl ycosi de; am nol evulinic acid; Ansacrine; Bestrabucil;

Bi sant rene; Edat raxat e; Defof am ne; Derrecol ci ne; Diaziquone; Elfornithine;
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The therapeutic agents can al so conprise a boron containing conpound. Boron
cont ai ni ng conpounds have received increasing attention as therapeutic
agents owsp 2he7pmwgt few years as technol ogy in organi c PeEynish@sios2o0nas
expanded to include this atom (Boron Therapeutics on the horizon, Goziak,
M P.; Amahilcigdicatqpeptidd caftailhesmtigeotls identicd0& NonSdediddt iB8Jquedes, Wlish arc

not abl e boron containing therapeutic is the boronic acid bortezom b which
was recentlofseraiiechaamonter vraing Baina8aids-of nul tiple nyel oma. This

br eakt hr ough deppnsif easi it it 1 cont gk ng
conpounds as pharnaggg%ﬁgg%hgg%nﬁgﬁg'o?&ﬁaggﬁﬁgpﬁ?Rggégﬁggﬁﬁﬂgbﬁggé been
shown to Heagmenardfpusteins @hddieddle. Blad fevm t ‘pesidontneiid, hgs ted hicwind escagOrn gani ¢

b ) her bj cj des. B | G E.; Eaton, J. K. Ars, R S
(2057 < DubSahamoBbs bsfis: He sy etk oAeRidsaP ST Ay urruB L a
Desi gn anCba§é/d?@Hﬁ?b%iglgmﬁhét@cs%lﬁ&egg%?ﬁémlym E%%e)cﬁiﬂ%flb_@ptﬁbeﬁ@eo)’-

i
Yamanoto, Y.; Pure Appl. Chem, (1 63, 423- serine protease
i nhi bi ti orm¢lBarléndomtaaming npaniturallyrascarsingraohesaods, ahépéricide pd haveainved i n

bi nding at_f.he active sites of subtilisin sher.g,_and a-chymotrypsin.

S et bameliyty S5 St Eantagfiggloah ol e BTl W S EH R L oY Doy o
(1992), 2(pkhlidorkidticds dpedYbbe, Y Bk4BSle SGodHn Mdaw, Paptidandinteditd i Dihg

Sel ective Boron-containing Thronbin Inhibitors, Winand, A : Ehrhardt, C;
Met t er ni cHesien, i dpaensi Mdicioal Cigreisirg ard Brugn@issedigi Yl 1 M sE.ryolf1099) |
7, 1295- . ac | 5@ {\nhi bi tion (New, specific and

reversi bl ?B@Y}% t‘?tg\ég??ﬁél%&?%%ﬁﬁ%gm d inhibitor of

acet yl chol i nesterasey oRpghildemimkticsAre kidessin the alf inclidliog, fendxahtpye, pd®ide) , 13,
5345-50) and as anti bacterial agents (Bonon-Containi%%mgntibacterial
Agent's:  Efifkednelegiesarygh Roaid avenpEBnsamise apdet BoR-aefgcompars it cul t ur e

Condi ti ons,;.Bal : X IS o ; A : J.;

At i or ot ATe R Srodiqgy SRUBMRSor 5 am PERE Rpybre ATRRuf it
cont ai ni ngoopawdstrandd namhitoadtysrccatringatiivg dgid caninbldsuor ciampdechniont o
two mai n cl asses,, the di.azabor.i ni pes,, whi ch have been kngwn since t

1960 5, " arBOY E R HUTLOHTYIFE -G RH G ST o GeeA RaA R O gL
expanded Lo« ngl A GriRcidlhhet gy AT RO LLAL £p- ACLEnGMLBYRInM LN
potent antibatterial activity (Prezaratlon of diarylborini¢ acid esters as
DNA et hylcatlroapBé ecidsa d,punkittated. anBewn kad;) <, 3Slimdthyl Ghapicthy] atino Bakear, S.
J.; Wahnon . .C, o Mall, M; Shier, V. K. Scptt, C.P,; Baboval, J.; PCT
Int. Appl .B-ﬂg@w}e,d-%%baz@mm?@ld; an N--Cf pr €S- nenstigebnngypcsha’ skilled in
the art of |G . hes d { ef ul

t hor apeut 1S anusH BRUEERE AR ik L PR A BORor DL M e

di scl osed mrptiposicondung st@urdurd®hin osigain Tfousxample,| Snanaetptigicddairi hainid; Reurn
conpositions disclosed herein can contain _one or nore of such therapeutic
agent s and"¥HarMHEEiof Poest sE8sBEH ehremichf hslical sEpeiasecast of amichgs vicHe
conpositi I f. |.f ed - NQ6- 1AL e ] Lrable in
somp. caseatpyrip HRELL HporfioR A st 0% FERIPYRS mlolcchR ML ETARE

pepti des, fanexampdeiad agedpienclasestan duchrasextmo-lnersedhed)ficaivporeddsedamdde he

herapeut B LR KO SoL TSty A AR, B B
conposi ti s dCbadli§Oodf; Bafl\Ci8fih 8PHEBEORAK goﬁd;Vl% laRbY¥stRftcd &lgesR %gi ag ? nts

are useful in the disclosed nethods. As use heregna t he tern1fdepec abl e
agent" r efletandtioylamyombblosgkdt@nethyleie bend drenddteaneld isoseed. (Incgbilked timbice

agents include c oyn and ecul es that. can be adm nj ster in vivo and
o Sbsequentry s EEERS IR BepEindiahe HpEiutiivst A hrofResl Shfhdaghanthy
conposi t i QFsh@fRen FBéfRdminBed UdaisyEherdine Not linmted to radiol abel s and
fluorescent nol ecul es. The detectabl e agent can be, for exanple, any noiety

or mol ecul e t haYlcthads for identifyines pentidomimeiie srervadl knownl ip thyr art prfl ingladfy |
pref erably, AONE | ive i I V.O. Wi | i I t echni que.. For
A e s
t echni quesAs am&dadpld)ghe Canbekamhetural Dadbast ogitgiak a teltdvnbavegreatefagnet i ¢
resonance techni que, or an ultrasound techni que. Detectabl e agents can

i ncl ude, 1O0-00Rgrppaunds ey ey akrovayenetal sthstEerrY kst dlgehfta Eantearf or
exanpl e, F%rc{igr?é' 3552%3 1C@@t7%)?.sfﬂi$9tn?c9ﬁgfde§8§i ot?fii]s Jogﬁm% dited a9tk OF
odi ment's, ce, e

noni onic. 1n sone € or 1 nst et ect'abl e agent conpri ses
a tantal um conmpound and/or a bariun1cong und, e.g., bariumsulfate. In sone
enbodi nents, the detectable agent conprises iodine, such as radioactive
iodine. In some enbodi nents, for instance, the detectable agent conprises
an organi c iodo acid, such as iodo carboxylic acid, triiodophenol,

i odof orm and/or tetraiodoethylene. In sonme enbodi nents, the detectable
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The detectabl e agent can be one or nore imagi ng agents. Exanpl es of imaging
agents include radiologic contrast agent, such as diatrizoic acid sodium
salt di hywoava/07padi ne, and barium sul fate, a fl uoresci rgTiUsagOGRaYeENt ,
such as Lissam ne Rhodam ne PE, a fluorescent or non-fluorescent stain or
dye, for expgllseuctifatarcditernfip@l dndavai bs sikencddbotonountiahavigf svabk a
characteristic spectrum of electromagnetic radiation at visihle or other
wavel engt H8apeofor exppirehe pame shape apt disclopedepride. as syptrs petoptdldani ne, a

radi oi sot Pfeﬁ oQPéﬂdtcr &1&%6&1}31’8&&&8{%% ta@‘é?&o?e%ul%%h%fe ik sthdl though

t he short a positron-emtting I'sotope nmay | nmpose” sone
| imtati orssuctuee ofiet @dptidaof & targeragriedul cthetormdruthd pepnd@as avmkg,hketastnmm'pound

e o JRSELL A7 S0P AT Lo, COTBR B B LU oy e e o

sel ect ed tigf, @RIy 251 1 3SEH$Y)R %ﬁ)tﬁ%‘fr d8AbhSTBGE ARRAMIE e@eayca@s @@5&
i magi ng technol ogy. For exanple, the imging agent can be sel ected

enhance t H¥ademiarddasighdiimeted, Infdreation Sysi¢ms; r&aerlesmdro €ladih),@ontains about

i | d | | b
acconpi i sl (BieaPa AR e RS P AR b MEenedRIORS oo o
t omogr aphypoldatihl pddtomBastids @l pEptides FRxd@pRIWAR AYtiKiFEh)selREtiveRFaleradtihgS OMe

forms, the disclosed conponents, conpounds, and conpositions can be coupled
to a nucleﬁW1WEGﬁ@Ph@ﬂbnaglng agent such as Indiumlll or Technetium99, to
PET i magi or to MR imaging agents such as nanoparticles.

Exanpl es o naglng techni ques include nagnetic resonance imaging (M),
conmput eri zed t crirgoapoyitiohsTdisclescddiceeip bat @mp@ise 98¢ onmoanpuicetd. Fed

t onography (SPECT), and positron en ssion tonography PET | magi % agents
gener al | y amPlemofctiss p41 ‘éedmakecelie% [FeRjUBREh @S&fice&ﬁ% @P@pasrl 1@%?%}%@1& Jgs. i n

their applgg le%rbfnﬁﬁ ﬁ’clﬁ’cic, hadirdhbol Pﬁﬁedjt% Qr%@éeut | %?aﬁﬁ %ﬂossues s

useful to target the |str|but|ono radi op S accurately
as possi blamgldgﬁiicegmtus:enaemra@amghagpmtls algeﬂielc@d)tww hgents, hoti-iekamnpatery t he
posi tron- emtte . sych. as 18F, 13N nd 150, 75 3r 13T and 1241.
SPECT can A#SHS; R HG S GERIS Hoé}ﬁ’éPfé%eSmi“{ Ci pgj M} mﬁlﬁ Sleciles

si ngl e- ph%ﬁg‘paﬁff&15§ @hé nﬁéiﬁbarﬁ@leg%-ﬁéast 81961_6{ thé%t%letle@@&h 1Qe?'é‘-‘E]helrapeutlc agent.
G ucose-based and am no aci d- based conmpounds can be used as i nmagi ng agents.

Ami no aci Exsada of dinqenentls agends aropeclieed and docctaxal. ytilergt enerdrthecmbictics due t o
RREC AT R TN T e NG
success. "r@fe@t@ﬂ t@hiinbty Bhtidbaah&idty amino acid sequences, respectively.

As used herein, the term “moiety” is used broadly to mean a physical, chemical, or
biological material that generally imparts a biologically useful function to a linked or
conjugated molecule. As disclosed herein, the properties of the moiety can also be found
in a peptide or amino acid sequence, or both the peptide or amino acid sequence and the
moiety can share one of the traits disclosed herein. For example, the peptide or amino acid
sequence can comprise a detectable agent, while the moiety can comprise a therapeutic
agent. This also applies for the annexin 1-binding compound, which can also comprise one
or more of the properties of moicties as disclosed herein. The description of therapeutic
and detectable agents which follows is intended to apply to any of moieties, peptides,
amino acid sequences, or annexin 1-binding compounds. Thus, for example, moieties can
be conjugated to, coupled to, or can be part of the disclosed peptides, amino acid
sequences, annexin 1-binding compounds, compositions, or conjugates of peptides, amino

acid sequences and annexin 1-binding compounds.
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am no acids suitable for imaging include, for exanple, L-[1-11C]I eucine
(Keen et al. J. Cereb. Blood Flow Metab. 1989 (9):429-45), L[1l-11CJtyrosine
(Wesel avoabiioresomucl . Med. 1991 (32):2041-49), L[ nethpcTABS)mowsieroni ne
(Comar et al. Eur. J. Nucl. Med. 1976 (1):11-14) and L-[1-11C] et hi oni ne
(Bol ster et al.A ARty ciiabd aty ndt@al or bd88tufad Matckb hrckidng, without IRftatiody @l ves
the detection of gamma rays in the form of annihilation photons from

short-1iveuo Bé@?ltm@ﬁ“@nw a8 g CERANNgER P YBCT B oYL LHHE |cta@nwg sughy s fot
limted t Iof i I a
el 11 SRR Al ol BR S i AR P Gfjor AL
appr oxi matagpolykptide; runtaqspmtﬁj Fab&kamptld naoittadsfeah affectolic @pyet,oxchrat mbigtids

m nutes, using the coincidence tho For PET imagi ng. studie corrpounds
such as [ 1¥¢] %@f@ew%@@ﬁﬁ@a facriate t%alsgalizgﬁ?@ PRISHEIE ofdbs FaShgl ucose
(FDG) can Jep h‘s’sﬁﬁ’ores%%’ﬁ%ol‘é&ﬂe Hﬁﬁadid?ﬂ%c[e‘s' iDEeR hRAIRPERIMARCHM AN 0t [RhtednOt

limited to, 99mic wth a half-life of approximately 6 hours and 201T1 with
a hal f-1i fte, tberaa@mcc@gﬁmmmdhyasmnmah@notﬁadp@mcmlsmtatcembtoxw agents, pro-

nmet a- i odobenz uani di n MBG is a radi that can be,used in
nuci ear o CEHE EHRE o ket RechR kGG P RIR mp iR n B AR “Sgent <
i ncl ude mah@ca odiser WMNoGiiblESiphofs. (Haful iRy F@thdr thchibet witBb@ainaiRitdn! Fitiat i on
(e.g., fluorescence excitation, radioactive decay, spin resonance

excitati orand@tch,er)vlrum cedlsy linosomss o lifesistmatiiees) NQil-BolymETiR g1&Lace of i el ds
(e.g., ) _ nd/ or
superpara gt}ldé %Sgggéégagg?ﬁ%de% C%Jegf%ggﬁtha Og%? or sctnttsgrgr adi ation
ener gy (e.sgmiconln@obpberiels. Bindé anid dtheomoieties esywn @uhd bt oardbd Somfveanty of

el ements and/ or conpounds thereof See, e.g., detectable agents described in
U.S. Publ ic®ROSIINB: 2004/ 0009122. Ot her exanpl es of detectable agent s

i ncl ude proton-&ly, 1 R G 'l LRl /of o tive
nol ecul es, such aslscgfe{r}g ?rg{neﬁ(g]w %%dl @gbél?' &%ﬁngﬁgﬁop né%(é lllgi%ggudci:/ﬁ no eé(%:lﬁ | es
can be us ad ang smtanbbajmarph:ar E@t(:@aampmammdtws and blhenmbmculesrbmdbmﬂd)csated he

di scl osed co itions can co e on dlfferen

det o6t abl SOSUBMTLO THETDAIHED Ay CORBAET i VT o PGS ELpk D egent s

di scl osed hqulfher eutic Ab&fty!! fluorescent noieties include fluorescein

i sot hi ocyanat e (FIT%_ , 5,6- carboxynmethyl fluorescein, Texas red,

ni trobenz- 2- oxathe rBOldiyac@oIbw-tbzqraIQeNBD)agemoAmnsedlherdlan@yItercrh ftherpiatic

r hodam ne, ami,no-nethyl counarj AMCA) PY(r),
Cascade Bitfaty Tty b ane ERaTRE ot G o SRR LS BET 4t U e,
oxazi nes, RIMIALE HENE]T A vali@g bd eeedpeatic ehat @s befusédathavicde TiNGcspahicas
guant um dyeTM fluorescent energy transter dyes, such as thiazole

or ange- et rﬁganw SERIEFIERIF FRIADOUAA@T CABDRSHoN fos tigylang @pger. B)athsrapeyts: agoys. 5

and Cy7. 0 | s1ql .

S hyr oyt SouPE gt qfhfa RO pb G KIEREeral R Sl WO WEhapasty  pci g
Fuchsi n, Afdrzasmplc Ghopheeapantic Abdnz aan e REA KBAIKO porys(BE yekli. AK ) ASEQoE»unar i n,
Ant hroyl Stearate, Astrazon Brilliant Red 4G Astrazon Orange R, Astrazon
Red 6B, As}_tl@ér)é‘é)n YeI low 7 GLL, Atabrine, Auram ne, Aurophosphi ne,

Aur ophosphi ne. Gn AR HRAN, IRARGINLAAULALS 61 o cRIEEEhrhESFARE

Sul phat e, Bi sbenzamg Bl ancophor ution, Blancophor SV, Bodipy Fl,
Brilliant agaﬂltphsm@i/hanelﬁjfa, “c@abarlchﬁnalhampelﬁa:l a:geutfﬁlﬁ emmcﬂaigentfthatonhlwv

Sol uti on, cof.l uor it | cophor eABT ol uti o | cophor Wite
St andar d” <0 BTG e by PP E RS et AT S ol & G Hacr | ne,
Cori phOSDrUh@l%oﬁl,er %eﬁt Ehald Qiidbi lirkn¥a3ioh, @taxg%lssu%h 8s d&%?axepﬁﬁs

a

(1-Di net hyl Ami no Naphaline 5 Sul phonic Acid), Dansa (D am no Napht y|
Sul phoni ¢ aagiragyclimawehyds (NHDIGIH@IH [analﬂmh@thWgnlytL a Ougdplkalolids appAMetabolite

hyl Sul d h fluorid heny!
Br 1§t i e DS b 8 RIS SRRERRC Rty 8 gl

(For mal dehydeid! adlaefbtid suek ess@ne)cin; blifkniange sckttiv StrofdiiRtgssan ne,
Fur a- 2, Genacryl Brilliant Red B, Genacryl Brilliant Yell ow 1OGF Genacryl

Pi nk 3G, aedid#gr, avaptibpdysarh adresyaumabapactaxe aighipaAb B!Xa@e

Haemat opor phyri cophor
SF, Leucophor 'LL| gdg%%‘lher%&%%ﬁ IEE%%%W%%%)Q%@E A(tq (}S%I

Luci fer Yéickanv W@full‘mgldad mclvdd, wikbouit HaitBtiowe ,dobdxidl ﬁnaxBlterJ: Islaﬁdsﬂ aFérﬁM; n 10
G-F, Maxilon Brilliant Flavin 8 GFF, I\/Pg (Methyl Green Pyronine Stil bene),
M t hramycin, NBD Am ne, N trobenzoxadid Pe, Noradrenal i ne, Nucl ear Fast
Red, Nuclear Yellow, Nylosan Brilliant Fl aV| n E8G Oxadi azole, Pacific

Bl ue, Pararosaniline (Feulgen), Phorwite AR Sol ution, Phorw te BKL,
Phorwite Rev, Phorwi te RPA, Phosphine 3R, Phthal ocyani ne, Phycoerythrin R
PoI yaza| ndacene Pont ochr one Bl ue Bl ack Por phyri n, Pr| mul i ne, Procion
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these fluors are: FITC (490 nm 520 nm, Cy3 (554 nm 568 nm, Cy3.5 (581
nm 588 nnm), Cy5 (652 nm 672 nm, Cy5.5 (682 nm 703 nm and Cy7 (755 nm
778 nn), wobusiial7bami ng their sinultaneous detection. QO rer/usz@opbms2 of
fluorescein dyes include 6- carboxyfluorescein (6-FAM,

2', 4", 1, 4, Pdrgppaag NN Gh paclesae (TaxolBistol2Mydr's SquibB; Pdnctton, N.J.). See, for
hexachl or of | uor escei n quE;aH 2", 7" -di net ho:%%/-4' ] ]

5' - di chl oreéaep@apbw% obdrih&ncgloy:2341-283 dP85and Pyridasnyet a 11Gliged
phenyl - I - rboxyfl uorescein (NED), and 2'-

chl oro- 7 Iﬂdgﬁgf%ﬁﬁ%@hl or 0- 6- car boxyfl uorescein (VIC). Fluorescent

| abel s can be o%taicnechdmahhnarapeuﬁc hedny uedfulcwitimdrecioalposiauncdisclosadderdi ng

Aner sham Phar naci a Bi ot ech, Pi scat awa NJ ecul hes,
and Resear®i? @ aﬁpee%r@ye%ﬁ s dexergbicgy, &@?@%@Bﬁf%ﬁ‘f‘@ﬁ‘g@“&n]ao’fﬁ“é&émuse
are al so Ci%%ﬂnﬁfo@hy ﬁsew@m@p%nmthﬂweageﬂtan&eaps&ueﬂﬁ f3pseah d@e fBF oduct s

by R chard P. Haug Furt her exanpl es of radi oactive tectabl e
agent s i ndtaatieg g@mtmaecmr(Stewgrt aed@ataut,ﬂe' ‘Ganoa: Brdiples and pradtice,of - 125 and

1-131, Rheni d 88, r see .0..,- Tha A.L.. et .al.,

Thi om Res OPEy o b0 sh6 19858 Benlfar a6 §i uingd Y Topr et S0 " 036
(1982); anabkds: PRatipleiNend Srabkick %ﬁéolo gﬂs Ekpr@nioen. i @d{cﬁtiloﬂS deRor@dbictahf4,

C 11, and 0-15, as well as Co-57, &-67, - 68, -97, Tc-99m

| n-113m H@ni@lzlogmw@918V1t>aﬁ@11@ban2b13tur@5|mchma@eﬁdét5|10é1%P&)e%t@lam,énagent s

1120, i 1p e IR Gebbioh e gdofitd ol ARG pE A=) B, 0%

The use ofStdiactwiat.j Birki2dser( V@129 0992)5 whic @nhabheibatedo g sffbedrnesderi bed in
ot her applications, for exanple, see U S. Pat. No. 4,418,052 and U. S. Pat.
No. 5, 024, tEEAYNE S i s a ganma enmitter with single photon energy of 140

eV and a hal {44 ik Afing BOLH QAP AR 58T EREE LioEADH i eth b o @

Mo- 99/ Tc- 99 gener at n sone e I ments, conpositions conprising a
radi oact i wasciibétectadicenctigeaicutangdne omépdy.edvibga dkalpidi sugh amindnsstwt opes

suitable for, detection to the discl os nent.s and oSiti.
Soupl 1 ng CAPPIBEINC 06y HRIINBrET iR o ARG S h e GAREOLEH, Hguorouridins,

di et hyl engh&ihaidARPENS BASRLIVE 1REdSH cﬁrpﬂ?éhsefﬂi thnél& ch&hbRBABENE é@éﬁ@ecane N-
N ,N',N'- tetraacetic acid (DOTA) and/or netall othi oneln any of which can

be coval ent | y ah phicihen agonttdise w@indelaosell c@mpmmothermnpwgﬂms Sughd

conposi ti quequs Xt ur f t echnet.i 99m a
petimeghal it PR s Rwiy Bl s T e e N R TR Sl el
to react wxbipR, i COMISSEMERRPAMTGIToL. 28DBPIU2D0 1 0 OtER REREI ddnbdt. Such net hods
are known in the art, see e. I nternational Publication No. WO 99/ 64446.

In sone e@b@@pﬁ@rﬂp§uﬂmﬁ¢ﬁt§§nﬁu@m§vl@%wm§wm raEnystrEyvadriagcie, can be
pr epar ed g{&uﬁg ?&%ﬁ%ﬂ%ﬁ}cﬁrﬁcu on. For exanpl e, exchange of hot i odine
rha ]il . . .

for cold i0o nown in the art. Alternatively, a radio-iodine
| abel ed conpound caarr benpiticpagaadc hgamukdfel footreaapanet bigasbcarer agnphind vi a
a tributyl st annyJ i nt er redi at e.

hormonally-dependent cancers also can be an agent that antagonizes the effect of estrogen,

such as a selective estrogen receptor modulator or an anti-estrogen. The selective estrogen

receptor modulator, tamoxifen, is a cancer chemotherapeutic agent that can be used in a

composition for treatment of breast cancer (Fisher et al., J. Natl. Cancer Instit. 90:1371-

1388 (1998)).

The therapeutic agent can be an antibody such as a humanized monoclonal
antibody. As an example, the anti-epidermal growth factor receptor 2 (HER2) antibody,
trastuzumab (Herceptin; Genentech, South San Francisco, Calif.) can be a therapeutic

agent useful for treating HER2/neu overexpressing breast cancers (White et al., Annu.

Rev. Med. 52:125-141 (2001)).
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Magneti c detectabl e agents include paramagnetic contrasting agents, e.g.,
gadol i ni um di et hyl enetri am nepentaacetic acid, e.g., used with magnetic
resonancewOrmagi/atgeo¢ MRl ) (see, e.g., De Roos, A et al., pCmus2dio/0€anz.

I maging Vol. 7 pg. 133 (1991)). Some preferred enbodi ments use as the

det ect abl e agernyschdtrsraguat iagerad OI8E cdled a &ft6todicvab@ivhivh, ddisedhemin, cans of
elenents with an atonm c nunber 21, 22, 23, 24, 25, 26, 27, 28, 29, 42, 44,
58, 59, 60 4y mygculgtat grcctlygr inggectgyprogwtesggll dgath7lseld Gytaipyie apes

i ncl ude, : limted ’ ) : : ] L ),
ron(i 1), BBy FMAGEshRY pfRETs ShniopliacTRAAREERh ) dpipeet 1)
neodym umn(ruklejq acsdmmidcutog) dellp amdhdirydes.ekdnamiimiting, examples) usefid cytotoxic

dol i ni 111), terbi L), i 111), .hol m 1), d
b un( 1| el T g R B S SO BIP hdoRe R oGRS

monent s, e&nﬁmicr@@ﬁ%ég@iidb'dﬁdch la} those describ&d RPKEr @1&9% bptoti€ 9?]8/9@&&%9”5

conprising magnetic detectable agents can be prepared by coupling the

di scl osed suolpoerspasss ambiopmynivs cxamule.cemposidt diphthenp tdximAphrmpagnet i ¢ at om
For exanpl he netal oxide, or net al . uch as. a nit chl ori de
o sul 1 at & gudetfordy ot Enfleno TR BeasiTbine RIS Ao & BeBbbes” o
suspended ridim@ doain@ini ok AN@icinYBHidtTtotsxi6 Rel@SsudR biiyytotoRichY tellsaB&l, &ir

i sopropyl al cohol. The m xture can be added to a solution of an equi nol ar

anount of SREp Yrds el c GaResn Bes.H0: 24 fpBdA d2000xrereisrp a4 Pryws Bleod
simlar i t der. ] L8 ¢

oder at el y e T PeabiTh A Bt REY 5730 P TuI OB TR AR PROSREAE Ly o
conposi t i diwohaondeingshin, Oencebl ecnetimby: 1735 (1996). @ne skhiicdén sl asohrelerstands
conpositions can be obtained by evaporating the solvent. |f acid groups on

the chel atth#ghsssicad peditipRalsyi9taxic 1gsatsdicsItsd dgredb oMt 184ke arf fsYy Rfani ¢
bases (e. t bi car bonat es of sodi um
potassiunggﬁﬁwgf%ﬁ?%ﬂﬁﬁﬁ%%ﬂggggﬁ%gﬁgggggga%nd/or basi c am no aci ds can be
used to neutr allnzemadomisca greoapestic egayt cart e § Gictalpettat @olyoplide.iAonusod

urification.of the conposition. In, preferred odi nts, .t he
et bt ao1 domkiera hOGRSBETRBRsPER 649 herray PONBRIL SRk F LRI Wed oo’ as not
to i nter f ag et slienaApkiopeb NBexlnEhpRS Ty RRIRBRkiOASy ARERA des,

am no acid sequences, and annexin 1-binding conpounds to inferact wth
annexi n 1.antihodeonsyetdxodpotemipsides; peo-apiptasicaisilepcatides anhntbengidgsmiccal | y

bound to the copposition,. tide, ,amn i d sequence,..or anpexin ..
1-bi ndi ng ROBASBURG. A AR YRHEs stenieh et i pafie PR &y st Dgas igkine
chem cal | ysubipa@nio? ndcro¥ib &lcyort NANE-8), ithifel decEdigfasat-BY TREW)dothfuibhge
conposition, peptide, am no acid sequence, or annexin 1-binding conpound,

i ndi r ect | ynaqroitiagg colnay primgienee fster(GM-GSEb yedpEndntisnulasrdadats, and

conpositi . The ;ety. can al sa-inal ude, ppl y- ks | ¥si ne, and el at ed
ol boul s (CRGS Pl aisrsrl o AREH Lok PP rNGE BRI LM LRRBRE ) Ssed

her eit n vviFt(nLizment@flalamﬂ'tlﬁqlpB),mt@tleMeLudnyﬁi(H%ft)% %ﬁbﬂfiﬁ&lﬁ-? (AI-6%; ontprl @akid-0 (fhe),

noi ety. For exanpl e, e nol ety can be -poly-Llysine or

Alexa488- pmeylwkmylgi(HeJOEMw#%w-b% (Iéolﬁ)ols'nmie@ﬁqgtlwlﬂﬁ\l)sqrcd@n%ﬁl@@qlles i ncl ude

| F7C( RR) - conj ) 0] - L- hNe.: I ) s -

Al exa488- pc%%@ %I%;e/glchn)gd ‘Eg_.ls)’ﬁn‘naﬁlgg%%?b E?thtioggso r [ﬁég‘gﬁg tggr\%g{?:dg%g% B _ The

di scl osed miypextide ihchidingi agxinarpaspstks fdisaampas diphehetih sein2eshapgpt i des and

am no aci d sequences) and noieties (or other conpanents of the disclosed

conposi t i dIi§YdERgNapeXetPHREY hAlCHPXiRs & iigRndayion toin syciiras [ABAGHERE ar

1- bi ndi ng ¢ : - PO et : : I liy, or

i rect [y R A o AR E BUERe AR s B Sl RN RS,

go;/al ent : (ﬁm,tp]let fagtorr é;l mtfehl@n; ofbmee@ﬁthaxgmbcgﬁ@dcfmm#n(hemiitagrrﬁqm&mahleelm a;rbgndd _
et ween the annexi - bi ndi conmpound. and .t he nmoi ety.. The coval ent bond in

Such: caseds BEFHEo AL Mo g AFE PP PRauE® et Be RS HHaE bf nct g

conpound aﬂﬂx&ﬂﬁﬁﬂ?b@%%ﬁk&ﬁdE££ﬁ§b§ g@gp%ﬁﬂﬂﬂﬁq%h@:%&%ﬁﬁﬁe”nre

i nterveni ng nol ecul e§ or conponents. i ndirect coupling can be via a
l'i nker TheKILAKKeAK)z0myp(BEAKLAKLHEEQ IRKEO :24) ddel Koo p108%; Eltesbrn?8R). n

1- bi ndi ng n et t he .bond bet wee h n i L-chingi ng
conpound ﬁ%&g&gﬁb@n@oﬁ ))r(%fgrsg% ﬁl%? SS@?%SW%&@T@%& Qsﬁg] ﬁjl nker
can be consOda) ardawlithTkagtho ANds. ThickAppBidéd dikee sedinkywSeith dikdsscexanpl e,
the |linker can be an oligoner, such as gzpeptide or peptide mnetic.

The |inker can contain or |inkage can bé~a cl eavabl e bond. A cl eavabl e bond
can be useful for freeing the noiety at the site of targeting, for exanple.
The cl eavabl e bond can be cleaved in any suitable way. For exanple, the

cl eavabl e bond can be cl eaved enzymatically or non-enzymatically. For
enzymati c cl eavage, the cleaving enzyne can be supplied or can be present



sonme | abile bonds can be cleaved in acid conditions, alkaline conditions,
in the presence of a reactive group, etc. Non-enzymatic cl eaving conditions
are any cweavimgomendi ti ons except the presence of enzpyogdiS2NON6BIENT

cl eaving conditions are any cleaving conditions except the presence of

cl eavi ng ageipositions and cofmbifydol@asey 6f taadRblosedguptidey @fnsxih a-tdndihgavabl e
bond that can be cleaved by a protease. Useful froteases ircludeigroteases

that may tf@rrwpé%%t%mpﬂ%@f |S%1a<%qnemsméﬁ el THEEW QReHLASHSKE Bre
del i ver ed, sk@y @PN0s AR 2451 FLL L RS, %LNRKE%KIPAK'[ gﬁg)fi Qg]lugégdzﬁj)r

exanpl e, serine proteases |ncIu I ng, or exanpl e m ndgen
act i vat or IJFLLPpVQREBHLAKIAKEAKI'SK (SIeQ,IDINDs: éiamblzze) IHMCWQRC&R al .

Predictio r i eay, tein engineering

Desi gn an&ﬂgéﬁiéﬁﬁéﬁk%;2%§8Q%§Ebﬁigyﬁg ?ﬁ Hﬁﬁkﬁégfy car boxypepti dases.
Serine pro{eRREAKKEARRAK FSE@'HW\I@@% bhd izgr otCIf W?RCR'P@R-W geted to
cancer cells and tunors. Exanples of enzynes that eave on the C term na

si de of bdéLAKLééﬂﬁLléM(Sﬁiélmﬁ\bO@bam%se (which cleaves on the C
termnal side o qal i nj.ne_residye Kei | eCIfICIt oteo

(Spr nger ver 1 dy RediePlin R EEPLER b bty R st RS E Wi

cl eaves on.hti@n ogeﬁahg@llt” Bkl a%ol@&gb o Eeduess d}g@eniﬁ%hgmgé&%%) which is

ent er oki nase (whi ch cl eaves after the sequence - Asp- Asp-Lys-; SEQ ID

NO 23), Fabe siowda apdigvetppancahoiltload vessels.hve vaueiy eﬁ@etl-m@lygwgagentsman bava et

a p,haA;:g | VRLLO §f RN &%B}oggts%ﬁgxr& %g@%génlggg&?%clugg%ﬂ{@gg]gl t%%act or Xa
Lys- C (whisafullahelasmgss; protéihe suchtag doinivaint ﬁa:giavefodxm@lfmglb@andﬂe&rs Kei |

1992), thrombin (which cleaves on the C term nal sjde of arglnlne reS|dues
Kei | | 19925an8%rmt1@§|f%9t?wpé AtEhadiperenbidet: vad eugleicpeidanolssdes Beludingi ni ne and

|l ysine re r

(Snch as. P25 Siaysd dphupREfd SRR EEASER nBRACL RO RESIQADRY, |

pr ot ease, deRparBbgatNARGNS, oﬂa@gégemé’@%lt@s ama)toﬁmﬁthprlmaom

PCSK7, PCSK8 nd PCSK9 l.asmi n, and a en ac tors ampl es of

enoynes. ¢ atopdto bbb PuRearain AR bEepE Shr Serle- LN AT envage

site inclysigrAspeht KRIODRRSIT H@RR0[ Wais0h 10! (EANBSarIK e Naf &F NeBRbnsdide of
S

aspartic acid; , 1992) and carboxypepti dases such as carboxypepti dase A
(whi ch cl edvEY- EQUQQWDnaI resi dues except proline, Iy5|ne and arglnlne)

Ex | f d t t [ 1 ul
e i b YRRt G SET Ghior R0 R hE i SRS R o RBREE, '
Austin, TexglogehdSh it H23§)yp dﬁ@@@ﬁ{ceﬁﬁncﬁdldm Bte@ﬁf&@ﬁfder&ng@%&\ csid@bridd 9 (1997);
Wer b, Q‘,‘| | 1: 439- 442 (1997 Wl f she Bi ol . 131:

275-278 ( XBomstrom it akatiticanecriiasi Hyde13- %&dﬁ%ﬁaﬁ)) Bihs pigjegicaesiccteofMEGE 6: |
%?g‘ﬁaﬁ??g.lﬁﬁéﬁ%%%ta%ﬁgﬁ&ﬁen%fheaﬁf%%Ed%aféagé’%rfa?an. Hfigpriigpdoe V1 A0

Chem 272: foﬁﬁe?u?oﬂ9ﬁﬂﬂregﬂ.19931) of aiRculdiheorinbability. A aah angﬁbgeIBb abent Cletr, f@72:
17907- 17911 (1? ) An 'gsterase clﬁava refers to a
cl eavabl e Bawale painhibiter geneyteliviag apibodydhaire P{?P“%%P’efrlé@é’él&oﬁcl ude
est erases yphgk omﬂfotﬁ@f a?i?ﬁ%@ﬁﬂ: fadord R ek%ﬁlte' Q{Iaﬂ'ﬁp@ E@P{&%trghﬁﬁé RR88clonal
conpositions are delive targef, hone,

antibody (Borgstrom et al. supra 1999) An antl anglogemc agent also can inhibit another

angiogenic factor such as a member of the fibroblast growth factor family such as FGF-1
(acidic), FGF-2 (basic), FGF-4 or FGF-5 (Slavin et al., Cell Biol. 19:431-444 (1995);
Folkman and Shing, J. Biol. Chem. 267:10931-10934 (1992)) or an angiogenic factor such
as angiopoietin-1, a factor that signals through the endothelial cell-specific Tie2 receptor
tyrosine kinase (Davis et al., Cell 87:1161-1169 (1996); and Suri et al., Cell 87:1171-1180
(1996)), or the receptor of one of these angiogenic factors. It is understood that a variety of
mechanisms can act to inhibit activity of an angiogenic factor including, without

limitation, direct inhibition of receptor binding, indirect inhibition by reducing secretion of
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E. Pharmaceutical Conpositions and Carriers The di scl osed
conpositions can be admnistered in vivo either alone or in a

phar macewocallogomacept abl e carrier. By "pharnmaceuti cal pgTasec@pede” is
meant a material that is not biologically or otherw se undesirable, i.e.,

t he mat er itht agddeddee RACKIT (its tRrRdatdlutur Spdijceaitinhibl tRAGN ek priasdidie figRMpASHt i ON
di scl osed herein, w thout causing any undesirabl e biological effects or
i nt eract i METRANGOHBESnEPRHUS fastiner with any of the other conponents of the

" rg PRIPEYUS ffiftiner wi t| | t | _
phar maceut i cal & QIROSLF bl mBIUce ish bal RncRI Al HEdimaThenALLAC R

naturally be selected to mnimze any gradation o ctrve 1 ngr
and to m nivithaoe linntytiad \aegoestasn;cekrafdl epdpside of digosathy; endastadis; wostetinge wel |

known to qne of skill_ in the art. The materials can be in .sol ution,
suspensi o' P MF@W%@W%@& P lgeﬁ?%p)z@ml@r%ﬂ?mm ggHES, or
cell's). 1.inmBasRBcRuhtcahitbrARE RRARR)E Bhtord; @hSiostatic sterbiMR; PRAAQTAdbONS
di scl osed herein can be used therapeutically in conbination with a

phar maceutand dragyeatscop paptidss tkaredfethrombospondupndifhgments pidpeptidasitheteofr

Prar ey CH8 R EuBRTE R LT s Badfh ARG B abet SEETeES
1995. Typi@edhyHomandHps 1l alng Jap@unt20052723 Phansmc Beklas@dry c@gicept abl e
salt is used in the fornulation to render the fornul ation i sotonic.

Exanpl es dbioehia. Brenhivacait BEHD v 1 468t andl @Redlyrot ek, Soigncaddd: 13- 1%&% not
limted taq, i j 'S i on.and- t The. f th
LM e e ! QuoBALI B RS AR LA B AR AOkH S DAY L e

about 7 t andbotin, nbastdfurdnd @MER(HNteMed; Rotludike, Mid.y;aintiIEGElagdls®lies such
preparations such as sem pernmeable matrices of solid hydr o_g_hobi c polyners

cont ai ni ngSYRESERtGBERFchiuERS ek Ees. Grll ) and NEGHF-migrbitaped ar ti cl es,
e.g., fil @{ﬁzﬂelg%’&ﬁ ﬁlo?efcuf@iﬁﬁiBR@{ S PEGFR - ¢S.IY&'}EN; @&t@@%?ﬁaﬂ&is&& cta'ﬂ?.zfe

per sons ski inthe art that certain carriers can be nore préfera
dependi ng and&it]6668(SUGENINCcenalt hnelacoletighibitorad W BGER 12a platrietaled vebgroenti r at i on

of conposition bei.ng, adm ni st ered Phar naceutical. carriers are known
Do thone. SRFPTwt iHOpR By GHEE Lrester. 1078 P gORET et it at
carriers fa?ﬂ’gio%@ﬁb @Q&M @éﬂ&"b ar€d BERutife RAEPRYAS and Qx%'e'ﬂ@'&rlﬁﬂas_%ﬂll&&ﬁih@@@mﬁum as

sterile water, salrne, and buffered solutions at physiological” pH The
conposi t i orsti-eagiogerac aghmt’hisstsed bereimt r anuscul arly or subcut aneously. O her

conmpounds wi || éjo%le other examples of useful therapeutic agents include nitrogen mustards,
nitrosoureas, ethyleneimine, alkane sulfonates, tetrazine, platinum compounds, pyrimidine
analogs, purine analogs, antimetabolites, folate analogs, anthracyclines, taxanes, vinca
alkaloids, topoisomerase inhibitors and hormonal agents. Exemplary chemotherapy drugs
are Actinomycin-D, Alkeran, Ara-C, Anastrozole, Asparaginase, BICNU, Bicalutamide,
Bleomycin, Busulfan, Capecitabine, Carboplatin, Carboplatinum, Carmustine, CCNU,
Chlorambucil, Chlomaphazine, Cisplatin, Cladribine, CPT-11, Cyclophosphamide,
Cytarabine, Cytosine arabinoside, Cytoxan, Dacarbazine, Dactinomycin, Daunorubicin,
Dexrazoxane, Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer, Antony, France), Doxil,
Doxorubicin, DTIC, Epirubicin, Estramustine, Ethyleneimine, Etoposide, Floxuridine,
Fludarabine, Fluorouracil, Flutamide, Fotemustine, Gemcitabine, Herceptin,
Hexamethylamine, Hydroxyurea, Idarubicin, Ifosfamide, Irinotecan, Lomustine,
Mechlorethamine, mechlorethamine oxide hydrochloride, Melphalan, Mercaptopurine,
Methotrexate, Mitomycin, Mitotane, Mitoxantrone, Novembichin, Oxaliplatin, Paclitaxel
(TAXOL®, Bristol-Myers Squibb Oncology, Princeton, N.J.), Pamidronate, Pentostatin,

Phenesterine, Plicamycin, Prednimustine, Procarbazine, Rituximab, Steroids, STI-571,
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adm ni stered according to standard procedures used by those skilled in the
art. Phar maceuti cal conpositions can include carriers, thickeners,

di | uent s,wbubhfier7s3o4pr eservat i ves, surface active agentspramaSeé®/obioke i n
addition to the nol ecul e of choice. Pharnaceutical conpositions can al so

i ncl ude orRrePtozbBIRETAGOAIRR, TOGOLAbRIMCSTSIFESIdS Tamiimg, qlhcdgiuaxhlna,gBMtSpa
antiinfl ammtory agents, anesthetics, and the |ike.

phar maceut § W&} eéoM?C@ponee%p@é Tidwer ptce rTé%fOﬁﬁ%maden Nm%asﬂaﬁ Wagstine,
dependi ng R quhe! g‘?ﬂor (Bfﬂ%l V?r163¥1§& X@]oﬁa ‘ﬂ%ﬁ aalgl ?I i g&fjatﬂln the

area to betreaté Adm ni strafion can
opht hal m @daltylyulfmmgasrsabh y5 Bustthal Ih;p;rosuﬂfan anraB@bEI}lfa,n, amadﬂnys sdch asnhal ati on,
or parent exanmpl e b ntrav @HS dri subcut apeous,

, f
i ntraperit aOP&r&ﬁl?Pﬂ%sw%?&qpﬁ]@& Opa'rﬁ%@&ﬁngmns% anti bodi es can be

adm ni st ergdn{ RAKERAQUREIMdink RiFRREINE ttﬁ@ﬁ?iehé’mel‘aﬂﬁﬂea%Wé@bh&sphoramlde
subcut aneously, intracavity, or transdermally. Preparations fo

par ent er altrigtiprienetbtophosphaotiamed cane tsn@thyﬂ(domqlaemm ngrounesys sadxmﬁ%msmn@t i ons,
suspenS|o

ai'veol - poryeBReEiergsine BTl Sl e SRimERIN Ry hicliS oY one

i nj ect abl %&mmwﬁﬁ IA%flﬁorﬁ%k@iﬁ AsthBini)tin, N AR, BRUBQYIRS CRIciih8Mm§cihncl ude
wat er, al cohol i c/agueous sol utions, emul’sj ons_or suspensi ons, including

sali ne andCaigheasnisin, Fambicin, Baminerayein. Gaspinepbn Gpuemysmdi D@ﬁt@lﬁmﬂnde

sol uti on ]ﬁhﬂgﬁfblﬁ Ct?%%ﬁl%fc%% I8Xd-93%0 ﬁﬁﬁior e%glnlénbﬁydd'%llpﬁmu i ated

Ri nger's, | Xe ravenous ve es I hc hut rient

repl eni sheﬁ‘@rutﬁdlﬁcltiambmhﬁ M pd Rinyshe Mitdsytids, agcopiesslibadeNanldmhyger ' s
dextrose), and the like. Preservatives and other additives can al so be
present suUelivoraycinsePeplomsinePotfrmysin Poprraydn. Qualsmysindiadosubigifel at i ng

agents, argreg[b%li 119 IRErto gtg:qr(u) tﬁl%ellcll(hﬁ U'tfenlmex rZQﬁ(SMtﬁﬁt 51%1201{19&11{” gﬂﬁ cal

adm ni strati n’inc intnents, lotions, creans, gels, drops,
supposi t ormesholsgyr syl as Methotdsatamod pdhntmacﬂqdlﬂﬂllé);tfolmmhd @mvbagms: auhiasal

carriers, ueous, er or_oily base thi ckeners and the like may be
necessary O8Ny ]X]%ql\g? cxate, PICrepiehigs G Biectsrico PRGNS SEYSES on i ncl ude

powder s 0rFleIa'i‘éBih@%»méﬂé%’c@ﬂ%ﬁ&n$hf&hnl§1%leuhﬁc91ﬁﬁlog{ﬂadi\@é PUriRidiNOEhaAP48aS
medi a, capsul es, sachets, or tablets. Thickeners, flavorings, diluents,

emul si fi eras Amtutelpim s‘}xzagltlaiu@s 6@rzatmdmm|CgHm@ar lﬁéft@r@bmﬁ,dbideoxyurldme Sone of the
conposi tigns .gan,.be adm ni.s a t| cal | tabl e acid- or
base- adantronoadne FOgkE B ulbe R Sl ErlibeaRard SCHEERF 25
hydrochl orm@nﬁﬁtadolohy drdpsaty, ‘Epﬁfo@ﬁnolpﬁhgﬁl{l@ita& a6d Uestdlhdtbhd aRGiadrenals

t hi ocyanl c acid, sulfuric acid, and hosgq oric_ acid, and organic acids such

as fornic saeh as amwegluecthipide, Mitupicoand TriosEne:gple afifl ecntenisher pughids drodiaicd,

pyruvic acjghy , 0@l fe; 3tfoPhos RARIN 1RG5 e, SHGG0LGiEGLT; ARRIGIS,
Bestrabucil; Bisantrene; Edatraxate; Defofamine; Demecolcine; Diaziquone; Elfornithine;
elliptinium acetate; Etoglucid; gallium nitrate; hydroxyurea; Lentinan; Lonidamine;
Mitoguazone; Mitoxantrone; Mopidamol; Nitracrine; Pentostatin; Phenamet; Pirarubicin;
podophyllinic acid; 2-ethylhydrazide; Procarbazine; PSK; Razoxane; Sizofrran;
Spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; Urethan;
Vindesine; Dacarbazine; Mannomustine; Mitobronitol; Mitolactol; Pipobroman;
Gacytosine; Arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxoids, e.g., Paclitaxel
and Doxetaxel; Gemcitabine; 6-thioguanine; Mercaptopurine; Methotrexate; platinum
analogs such as Cisplatin, Carboplatin, and Oxaliplatin; etoposide (VP-16); Ifosfamide;
Mitomycin C; Mitoxantrone; Vinblastine; Vincristine; Vinorelbine; Navelbine;
Novantrone; Teniposide; Daunomycin; Aminopterin; Xeloda; Ibandronate; CPT-11;

topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO); retinoic acid;
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acid, and fumaric acid, or by reaction with an inorganic base such as

sodi um hydr oxi de, ammoni um hydr oxi de, potassi um hydroxi de, and organic
bases suchoasimmopsw4, di-, trialkyl and aryl am nes and gabatseamend72

et hanol am nes. 2. Nanoparticles, Mcroparticles, and M crobubbl es The

t er m " nanapptitahtitias; Cpbeitaditepad plamnscatiealedceeshigle waltshaddsorzderit tdtesio$
nmeasured in nanoneters, for_ exanple, a nanoscopic particle that has at

| east one @Y PEH a&ﬁV%fAlﬁ%whtdﬁéﬁr%&chowealﬁﬂﬁnt%ﬁﬁwé% resulaia oAbt ¢l es
i ncl ude Pﬁl{ HIBRNSHoG oRGEAB fshp%seam-%‘&ggé&%aﬂmg%ﬂ | no?&oﬁﬁﬁéﬁlﬁhes met al

nanopartic nhanowor ns, erene- materi a gani ¢ nanot ubes,
dendri nmer d{a(lmufdneae&ommitalsn mhxbaﬂl@ct(lsylraidhadmé Hyelradytaohetifehe$)ioxifaeof | ber s,
nanohons, Igano oni ons,. nanor o es agé@guantu dot s.

M cr ospher$OXiigRe, r@%PBﬁB%IAé@)d'SQfSW snles apgstond g d AR08 AB A% di scl osed

herei n. Mg QaRNe NgHit490¢, 3B BAnEAY, Q@Rlﬂjaﬁ&@%nl?@b“s‘er@ﬁ&rhnﬁtphhﬂnﬁ%guﬁdall?”
extensive variety of applications. The monodi spersity of the m crospheres

can be i nw@mmfthle salts ac1dSNard@paattwes bésny sfithhaboye. ﬁflléﬁmntmeetlc agsmd

nanoparti c § m@r g 1g@{qt cl £s, grl sem nduc% nanocrystal s can
be i ncor pdPardy ? 8’§°|5H s Henggpim, and Hppyary 0%% 'S8 for exanple, a
heat generatingr H&&H&%‘S@Jtﬂc aghts UaLslsedBpribe aW&iﬁdlhlnglcﬁn@oWMBhl cle
having a discrete dielectric or sem -conducting core section surrounded by

one or nor@NEFHYENPRINGhBIVE eegierdsincigasng piandinn aNgIcrapeBB0a @A qver her eby
I ncor por atp%%tﬁ@% Slel ?&%ﬁoﬁgm ((%ghﬁc s%fftﬁgﬁ”% lllarseekénosﬁ t(} fn%lud@%ggﬁgbm t he

nmet hods of g and usi ng nan S can rmed with
a core of (Boﬁthﬂn&e&peuﬁcmn tho @otizeB Geozialt, M URhAaRrishd Jouoml of Datrepeutict h a
material such as _a %%hl conductjve nmetal which can bhe, excjted. using

radi ati on €02h %ad?léd rra?%aoqabl@rbprwaé@ap&ﬂ%eéwuﬁw thebargpis aﬁhip Upon
excitati on, dhemfi ?119%& PecEMt s>;s MH%&E?H fJﬂﬁ h{ S i Fe&h#}@&ﬁ‘g arian kill

t he surroundi ng cel or tissue e co |ne dlanet ell and
core of t Heeakahrosgtedidmonsamge theffeammitityeo ftusmg booort doatdiming cedpowfdsasnonet er s.

Near infrared |i i s adyant ageous. for its enefrate tissue.
O her ' Ty patagpad el e SRR e Rt SomRo i daks bt BaRE Hehe R BEbi e of
the nanopafﬁélbgicg &ﬁa&fe@&cﬁ{aﬁh%t RreRlRd (OghhR bo@i%ml&%nw&sl HedSicided. ay's,

magnetic fiel electric fi S, and ult rasound The nanoparticle
can be a r&maslemﬁw@aﬁatomﬂel,( avirreRal.; 633X, lhléﬂu@b@ﬁ&l@ﬁél%db bergemugonduct or

nanopar 11 creRaferuthaReply ReEhing STRBRM M SuB Glrine’ R dSeliontrfifoni um

tantal um TRy VamarBty YOePHEA phU ThShe 1 99 HGNES£26)! &eiNBEdtedtt I heni um
iron, ruthenium osn um _ cobalt, rhodi un%j iridium nickel, palladium
pl ati num Boippen (Bernigaeid ighibeors s peobeg atithie dgtors dmedyadrp biading aihe active

| ant hanumsﬁ@s &%%Hﬁﬁh %%rﬁ]?errgg Grd 8¢ h%&rp}gs(ﬂ? S?l%f)élﬁgmﬁ,l f,rﬁ%ﬂés, J. B.; Bioorganic
& Medicinal Chemistry Letters, (1992), 2(11), 1391-4; Design, Synthesis and Biological
Evaluation of Selective Boron-containing Thrombin Inhibitors. Weinand, A.; Ehrhardt, C.;
Metternich, R.; Tapparelli, C.; Bioorganic and Medicinal Chemistry, (1999), 7, 1295-
1307), acetylcholinesterase inhibition (New, specific and reversible bifunctional
alkylborinic acid inhibitor of acetylcholinesterase. Koehler, K. A.; Hess, G. P.;
Biochemistry (1974), 13, 5345-50) and as antibacterial agents (Boron-Containing
Antibacterial Agents: Effects on Growth and Morphology of Bacteria Under Various
Culture Conditions. Bailey, P. J.; Cousins, G.; Snow, G. A.; and White, A. J.;
Antimicrobial Agents and Chemotherapy, (1980), 17, 549-553). The boron containing
compounds with antibacterial activity can be sub-divided into two main classes, the
diazaborinines, which have been known since the 1960's, and dithienylborinic acid

complexes. This latter class has been expanded to include many different diarylborinic
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(e.g., cerium praseodym um neodym um pronethium samarium europium
gadolinium terbium dysprosium holmum erbium thulium ytterbium

| ut et i umwoheori/aasgo4pr ot acti ni um and urani um, boron, alPamiusamm/ogaEi um
indium thallium silicon, germanium tin, |ead, antinony, bisnuth,

pol oni um aFhiteRsHeNss withl gotéimManshdcesiial agtivitgiPrepaaiionof diBrytiyringd avid esters
enbodi nents, the netal can be iron, ruthenium cobalt, rhodium nickel,

pal | adi umasgINimgiy teppigese inhhitprs. Bepkeivie.or- Js ShaRuk Baker ved aVabkPle can
be an oxi f Y Pl ot igls.qr i. ' i 5. For
exanpl e, t 'e@'ﬁgfaaz]l’ h@é%ﬁl és\gc‘ﬁ?&gﬂf ét E'é%r%%mo’giﬁ eﬂg'algﬁ%g& ggﬁjl’ ?%(?1 oxi de, a
cobalt oxi200204418dnc oxi de, a ceriumoxide, or a titanium oxide.

Preparation of netal, and netal oxide nanoparticles is described, for
exanple, in U g .ersmee.bysmsgl?fﬁg&gl BRG] Peegiciad ongolpsy ! R gner

i ncor por atLenRYrd RERN BRESHebiflc bt Whidh&laH be Ised dPABRIKEST together in khPOSOME”  as
the termis used herein refers to a structure conprising an outer lipid bi-

or mul ti - |dascdescdenipasieonsund ouptlehdsgTlaus, itng erdeettoclbeidhs cappasetionsi posones

can be use 0 ckage any. biologically actjve agent for ljvery tp cells.
Varer  al s e eR BT PR Frige ol sThEr GPE Mt F Eah Bl Aok s
skil'l ed i reobdpRneéitt carlROMCIAISEPLY SrOsY thé c@fip ARG FTdesit @], PBAI Ao lirditiwp de

vari ety of phospholipids swell, hydrate and formnmultilanellar concentric
bi | ayer vexpaplesitpp he degapls ippomegassts wHircansbigapeptide gpachebdtvpirthe
bi | ayers. af t |t {.anel | ' or
mul 11 el PO B GERRE st FRloE S bR Plopb RRMTRR. ) e
of 10 nm ttherdPéutipmgenitBEaMicksuandei@ndti, Asiticaes e DinieDeh Y 0 Ban givan)). et al ., J
Mol . Biol. 13:238-252 (1965). In general, lipids or lipophilic substances
are di ssol ved- iMeteefaBleAgenes sol vent. When the solvent is removed, such as
under vacuum byr{Qh&ty, iﬁ\{l‘?eo&%ﬁéi&ée%omrtp%tibﬁsodaﬂ a'is%sdeda.'"@etefc%bm@a nf.| APbi@yt he
wal | of the container.” An aqueous solution that typically contains

el ect r ol ytagsletrtahledigomth ate wsehil ol thgidcaldsyd methode Asatsed hedes, ile ttimen added to
the film Large Vs are. produced, upon agitation. Wien snal |l er Vs are
desi red. ¢ RECPAPBAESYSHEdS SaY GOl o BT oPobireLs 1O ISEaeR e
filtrationpéihaol Junbt S PmYictcdafhl EAYVNIMRRKR &I 4 91O ant SAbEE G ot her
fornms of nmechanical shearing. There are al so techniques by which MVs can
be reducedletrstdd. Datesliable agpmts usetfnlunitles disflogedreetipasitiofisoandenethpdsanclpge yet

i d i hol | ERS ..99:210-214 (1979)).
P o e e fOU LR ARRENT o mufenng roaleEiiRu Ty SsreERbl W dn b5 07

prepared hxafPlcea®xinBles) ¥emblebile @dt ftilahteMMSctioaNditikeagtaly dfindir&tipgl e
spherical lipid bilayer surrounding an aqueous sol ution. Unilanellar

vesi cl es (Prefesdty) bieanoénvasie rnd/piai vy HsuhertonsedinidienFerfsampltga of 20 to
200 nm ' ' r. i thin - - of 200 nm
Co 2 um " TsiEulol Rhy 6 OB B et Vol R dAORE: 0| 25

vesi cl es. dxamPrpahaiiplogioall tochniic, amagndicaesinanet teBindquiry sr Acilaasodnd 624- 238
(1968), sonication of an aqueous. dj spersion of phospholi pids produces small
ULVs havi ﬁschanqqepPeteet@ﬁlaféﬁntg Gy @ﬁfrﬁ‘éF’rfr@r SRR SFRRIraY pEETtohle CORHAY AgeH,

U.S. Pat. dﬁ@m%??%@%ék ?iasi.iﬁr%%oms‘sﬁ&lgraga{tic%lbaffoﬁ LRRHATRRE §CAEOr s by

ul trasoni cati on, by the addition of an aqueous mnmedi um cont ai ni ng
anphi phi | iionicolmpourdsitadonaen tfor ihsteatel the decfableragantioompoisecataataldm pi d | ayer
system compound and/or a barium compound, ¢.g., barium sulfate. In some embodiments, the
detectable agent comprises iodine, such as radioactive iodine. In some embodiments, for
instance, the detectable agent comprises an organic iodo acid, such as iodo carboxylic
acid, trilodophenol, iodoform, and/or tetraiodoethylene. In some embodiments, the
detectable agent comprises a non-radioactive detectable agent, ¢.g., a non-radioactive
isotope. For example, iron oxide and Gd can be used as a non-radioactive detectable agent

in certain embodiments. Detectable agents can also include radioactive isotopes, enzymes,

fluorophores, and quantum dots (Qdot®). For example, the detection moiety can be an
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Smal | ULVs can al so be prepared by the ethanol injection technique

descri bed by Batzri, et al., Biochimet Biophys Acta 298:1015-1019 (1973)
and t he ewvbeniiatpmati on techni que of Deamer, et al., Bi echiusc@ab/oB0ephys
Acta 443:629-634 (1976). These nethods involve the rapid injection of an

or gani ¢ S@n@ymerbictin, mdpilds: dpitbpe AghOtHeekn®oh oit heavly diMdbedted éstdtitdei N t he
rapid fornatlon of unilanellar [i posones. . Anot her techni que for naking ULVs
i s taught Ik des conggmplpted ffgy usew@ébww@eﬁﬁem@gvtﬂon&edn seIne edgeIMCath s,

CRC Press ¢nGanB06R (ﬁ@éc% e Géeﬁt cor%/lejises le?t(@‘ﬁgbﬁl 01Ynd Q bgﬁu%&ﬁlfﬁ 984) .

Thi s detergent r errov I nvolves so I|z ng th “I'i pi ds an
additives with T.l&:tcbtegelbiesageyt @i Heati on noire swayingddents. tExampldwf eénddieg desi r ed

vesi cl es. oul os, et al U.S. . Pat 4,235, descri bes
the pr eparagﬁméw%w 31519 PR agentovish a8 Aol @@'&ﬂ%ﬁ@lﬁ T K#f-que t hat
i nvol ves th@ing %H%tah% sﬁffa@ élvﬁﬁ&resdl inhag@BH 2hQBu as!Tiifafind RhRRANREIPRI C

solvent and the drug to be encapsu ated 1n an aqueous buffer solution. The

organi ¢ sal fhemescent ar ann\hdraseent stapr erslygr ©r evanyplel thatapamlmp@m e visiile boloupon
agitation or, dis n i a Qus IS conyerte | ar ULVs.
Suki o Sl EREHS Hhrdcfos e SO Rk B S SHETOER e s B

encapsul atWaﬂ@le@@ﬁh@t fr bXunil | infielet F uufasméte@cmis Rne@mhing/ 4 aivisaghpalna agueous
phosphol i pi d di spersi on of t he agent and I| In addition to the

M.Vs and Woysrontanyggrissioranuel aso ther nﬁl(@lthﬂégh&lﬂsélpl’t hedde pbegositioki m et
., B , |
¥ IOCQ%ghS%pﬁggg%%ﬁyﬁﬁéﬁc &g §ﬁgmﬁ?§?ha$§éﬁ£”%$8$8% ruc?Xﬁg&&P he

| i posones are ainin granul a "fhe out er
menbr ane iprandgnpiiclcdrhpamer sushds ght&)hmnine,rmbe@egma@namﬁo@imn& msath as
conpartnents separated. by bilayer septum Sti yet anot her type of

| i posomes f¥ Qe ané Adiantaeneiissiaapmnognd, S@%S'?a“%?‘éfﬁt% dvagige |a&¢15w@é?ﬁ er

conpartme %le\%f*éﬁrt@Hgt?‘ﬁge DYe SRUEBLAL oPSI ] éagéclidﬁbcggfﬁ ﬂyseefl%n?gﬂga yo@é%}rl es,

havi ng a |aneter um are descri ogy
22( 3) : 251-E26 ¢x{ripl85the imaging agda ean betelated, to Ldnﬁhnc@&ite conosst bétwkh a@Bdtuend

4,761, 288 l.so descri be net hods,. epar,jn id vesi.c e.recently,
U, RO S g s pRE i mel e o NGRS SR e TS e

utili Z' ng tﬁ%@&ﬁfﬂh&l@a LSihg @ﬁ@quiaBlérlﬁﬁgmg%chﬁ ues $hcB-as |%Ray N@mpatdd13, 497
describes a neth for preparing |iposones utilizing hi'gh vel oci ty-shear

m xi ng chammegraphm((E\B)dM&lr, Boatrs@Edwmn Buruogrhlahy (tl?ﬁ&) 9p§BE€Tc Iisseme i ng

materials to pr,od Wal | ach 228) or
Sove (e 1 EnR U eS ot BrbRnd s o8l Sriogighgsdibe hufRf:SE

conpr ehensiu¢Raf gtieicamagink abfit saéOdaneiii-IN6ATEdhpEGuN 99| ©I ST aRdbinet hods
for their preparation are described in "Li posone Technol ogy", ed. G

G egor i adiagentsRe tpMRkImagng agepts sueRatsgignomricles.\ol . 1, 11 & 111 (1984).

Thi s and the afor QRN anGHNL BERAIERABSALIRLNG.NALhOAI R dpes ol oo

suitable for use tion are 1ncor erein ence.
computerized tomography (CT), single photon emission computerized tornography

(SPECT), and positron emission tomography (PET). Imaging agents generally can be
classified as either being diagnostic or therapeutic in their application. Because of
radiation's damaging effect on tissues, it is useful to target the biodistribution of
radiopharmaceuticals as accurately as possible. PET can use imaging agents labeled with,
for example, the positron-emitters such as 18F, 11C, N and 15O, 75BI‘, "Br and 'I.
SPECT can use imaging agents labeled with, for example, the single-photon-emitters such
as °'T1, PTe, %1, and 1.

Glucose-based and amino acid-based compounds can be used as imaging agents.
Amino acid-based compounds are more useful in analyzing tumor cells, due to their faster
uptake and incorporation into protein synthesis. Of the amino acid-based compounds, ''C-

and '*F-containing compounds have been used with success. '' C-containing radiolabeled
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F. Conputer Assisted Drug Design The di scl osed conpositions can be
used as targets for any nol ecul ar nodeling technique to identify either the
st ruct ur ewof2otimgosiuscl osed conpositions or to identify pordrstéialosmr2 act ua
nmol ecul es, such as snall nol ecules, which interact in a desired way with

t he di scl asgido @@ﬂpﬁﬁiabie&hﬁlmagmg inchutde,i for ﬁfaﬁqﬂﬁtmgd“tﬁﬂlaﬁcm\é’lﬁ(beﬂﬁ pigJt he

di scl osed conpositions tec ecul es, such as

macr onol ededrel Bipedkle e@eta\lﬂn 1989tf8?f1%9€f‘|@i LCI[éeﬁ(E}%FPSlﬁé(lwlfﬁﬁlr?tlaédl Niclgesi red
propertiesy &qg9?§%b@thubbqp &h tm@gﬁ&ﬁm ﬂwgg %ﬁ?aﬂﬁﬁﬂﬁt ?ﬁk?g&sclosed

function. I'es |dent I sol at en using

conpositi o]ﬁ>§6 (pebit-1 emd Leflc! C]raet@omhrmdB«ilssﬁ&rleOsleAppﬂ'lRmmat tlke. P86duct s

pr oduced az.ﬂkgh? nol ecul ar nodel i ng approaches that involve the disclosed
conpositi )'H08-Wso consi dered herein disclosed. Thus, one way to

i sol ate nol ecul@sr {RatvePiRdicRCABE @P%Jn@mﬁ’{ray@ h@{h(éQOfn% of M&M%oﬁ%hb@ﬁ@from
design. This can be achieved through structural information and conput er

model i ng. s@bﬁﬂu@épomwd@bmngngenMnmnwgy0®m¢@msmdnguaumpahmMndat "theith a

dosi g of NGl Eatpounnea TG Eens <l oRelA REREPuRRD 2 & o

t hr ee- di mengivamad hanftdfupprokipitelg! 1|O)/mﬁlﬁfé§ @ﬁ'&ISWWHHEQlaffflﬁ‘gbﬁap'p%(mmately
crystal |l ographi c anal yses or NWR |nag n g of the selected nol ecule. The
d

mol ecul ar dyHaascesinelgiceucidsnecmethed dFaral Bl inpang snpigs.comgeupsdsisush 8y st ens

enabl e Prg [ 18 ul e
and allom/egﬁeF%Q1 E’Bgﬁ%%?%grﬁﬁﬁﬂgg ?q E@tk¥rugﬁaég£}g@'%%éﬁﬁkﬂggﬁﬁg and

t ar get nolwsedll $PEOT pex fiecbniirAdico gsos@eg irfolweiingy buPiie dindtddas, *ofh Twkath + he

nol ecul e- conpound interaction wll en smal | changes, are nade in one or

bot h requi lfﬁﬁﬁéempémﬁ%xﬁé@ﬁp&anégf fhaite adwlf-life ghpRITAXMSERAY 9 hpwsensi ve
conput ers, R&a%l?dd'uya]té‘cﬂﬂpdaquaﬂeml Fdihd g\ﬁﬁ%ylaggg&wfr%hg@@g ﬁfaféafn%es

bet ween the nol ecul ar desi gn program an es of
nol ecul ar usedel nurtpas yetieme ianginglseid@HARMM and QUANTA prograns, Pol ygen

Cor por at i on, forns t he i mzation and

ol bourar oy nan 08 I G PR T b RS RSB R BB o B aphi c
nmodel i ng andsANg ki &t&tabr@ﬂagﬁ%@(e St UG WeRee &éﬁ&% addioave aé&&as%ﬂ ve
construction, nodification, visualization, and analysis of the behavior of

mol ecul es msomhn@mzchlt@ttdmeﬁtC) moleculas whwlbetrffeotfloearltele@tremag@hncéwldsdﬁgut er
nodel i ng of drygﬁ.lnteraf ye W th speC|f|c rot%/ as_ Roativi.n et
al ., 1988 &S IPHEFRERELT SRR VS BFemagyy %SB%PMR}&%%@&CSR?“?
54-57 (Jungolé&uleslOBiBh abMﬂﬂbﬂéﬂaMeﬁﬁdlaM%@ (e.2. 989 ﬁﬂﬁl&breﬁl‘d/or _ _
Pharmacol . _Toxiciol. 29, 111-122; Perry a Davi es, gyantltatlve

€

St r uct ur e-TROMQRACKS) REPBILMoIeshihgavy qier@?ru@a@é@ﬁ @mwndq@gteszﬁ ¢A-&n R Liss,
I nc. 1989);. %%esaﬁ%ﬁg d@?&{i!)eg ﬁ?%gs '%B\Bﬁcan'?n 1\%0‘2 04/66b1 E%uhe}é%nﬁé% 4nd

141-162; an respec enzynme or nuc el Cc acl nponents
Askew, et c&kectab]lé?@%n‘d; 1naQﬂde Iﬁb&mﬂerﬁﬁmg rﬁdlﬂ:culé@%oﬁh@ﬁ@mo@cb&@ andfoput er

prograns that scree and graphically t _chemcals are avajl a Ie from
conpani es radhenctiye mglemikst %aﬁﬁéa wfpzciléaéﬂcﬁ%l%@&m AMAQTeY %3 SUﬁh molecules

M ssi ssaugap pON& 4% ra%?ﬁﬂﬁac@lﬂféaﬂrpﬁﬂp&ﬁgp crhBWdimerf@ TR b Hg&&;edo“ ario.

Al though these are primari designed for application to drugs specific to
parti cul arcopquMonmcantdmmpmanndaer adeptifarehiotygdesofgieteofabhdgenty) imsluding any

spect 11 ¢al Ly Lter EH 8 W A1t ARECLGLERLENS ©f DVA or RN once tha

Useful fluorescent moieties include fluorescein isothiocyanate (FITC), 5,6-
carboxymethyl fluorescein, Texas red, nitrobenz-2-oxa-1,3-diazol-4-yl (NBD), coumarin,
dansyl chloride, rhodamine, amino-methyl coumarin (AMCA), Eosin, Erythrosin,
BODIPY®, Cascade Blue®, Oregon Green®, pyrene, lissamine, xanthenes, acridines,
oxazines, phycoerythrin, macrocyclic chelates of lanthanide ions such as quantum dye"™,
fluorescent energy transfer dyes, such as thiazole orange-ethidium heterodimer, and the

cyanine dyes Cy3, Cy3.5, CyS5, Cy5.5 and Cy7. Examples of other specific fluorescent
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Al t hough descri bed above with reference to design and generation of

conpounds which could alter binding, one could also screen libraries of
known cormpound#zoioacl udi ng natural products or syntheti ecthsmioat®;2 and
biologically active materials, including proteins, for conmpounds which

al t er subghseid mcmdadtm@r@xy@wm 1@ TeicSul fonteyacida5-1Dpdrp R ITtyipeaisined 3-H T m | ar
Functi ons i s understood that the conEPS|t|ons di scl osed herein

have certa‘mdfu%sm oHaria GOmpiRroB; AlraE Resl. arliesRysocyans. MBHOAIPY: unor
vascul at Ur&n §ie Agﬁ?fdn%ﬁﬁlgnﬁ@é&ﬁﬁ A stlaZ 4 DY, n% %ﬁ%ihcﬁ{@ ésfor
se der’st do

perform ng t dISC unctions 'S un at there are a
vari ety ohASﬁmumﬁhhea7WﬁLbhAmhnn@ehﬁmnnmlAem$hmmhﬁmnAnKmhommMmHSHBAOﬁbIated

to the disglosed struyctures hese truc ures wll ter

achi eve t HEISEHRPTERY|PYedifzg e@‘gﬁ%@%@mﬂ PGS SRR BHRCTROT i s
Di scl osed f&s Shiytish %lhﬁéo%hém @(’ScﬁpFF@VEhl‘hQntr fa$int FTRICat&h Pﬁleused in
practicing the nmethods disclosed herein. s can include any reagent

or conbi ne@alanmcﬁreme@aémﬂlm B&%§gbmohe¢ééwﬂm me, Cabsaplebro¥hied&Tst ood t o

be requir nefi.ci ce~0 the nmet hods. For
ovamool " Siniary EREh Wi Cab il SRR R bt S LGB ele no%

M xtures CatechoMhERE\@indchae f(%rﬂihdsplﬂrv@d)V@&rﬁM&i PBalRidiRr € Vgig dYH, pgcont act
conpositions or conponents or reagents, erforn1n the met hod creates a

number of @Y 7fRanski-Dimethyf deingeplealmas Biiphoniq el }ré?qmé@i(mﬁ@lnm%@plgylm Xi ng
f
steps, a tsgﬁ CRAEAOR I?ans%l ﬁ;’/cﬁ% alalg;} ﬁﬂgﬁ?ﬁ@&?ﬁdﬁ%@u{ BAof %HE‘ELa}I ﬁl{)‘ﬁe

steps are orne epar I s”’forne
conpl et i ors-Siilphdiic eéldllb@)yﬁbﬁfeﬂlehdgﬁdsldbﬁmmE Ibmﬁﬁ@rﬁhﬁpfla/\em@@mf or ned.
The present disclagsure contegﬁﬁates t hese m xtures, obtained by

per f or mandePR#MIRh Erghesiodily EvshpysiasFHs(Faamyldehy dgilsdugee & h@{ﬁ%ﬂCﬁ) %azany
di scl osed 838 Muo £ PIRASIhIAMY, FOfa-£ BRASBrillfa0f REXBMBLSrcrfHiRliAREd

herein. Yellow 10GF, Genacryl Pink 3G, Genacryl Yellow 5GF, Gloxalic Acid, Granular Blue,
Haematoporphyrin, Indo-1, Intrawhite Cf Liquid, Leucophor PAF, Leucophor SF,
Leucophor WS, Lissamine Rhodamine B200 (RD200), Lucifer Yellow CH, Lucifer
Yellow VS, Magdala Red, Marina Blue, Maxilon Brilliant Flavin 10 GFF, Maxilon
Brilliant Flavin 8 GFF, MPS (Methyl Green Pyronine Stilbene), Mithramycin, NBD
Amine, Nitrobenzoxadidole, Noradrenaline, Nuclear Fast Red, Nuclear Yellow, Nylosan
Brilliant Flavin E8G, Oxadiazole, Pacific Blue, Pararosaniline (Feulgen), Phorwite AR
Solution, Phorwite BKL, Phorwite Rev, Phorwite RPA, Phosphine 3R, Phthalocyanine,
Phycoerythrin R, Polyazaindacene Pontochrome Blue Black, Porphyrin, Primuline,
Procion Yellow, Pyronine, Pyronine B, Pyrozal Brilliant Flavin 7GF, Quinacrine Mustard,
Rhodamine 123, Rhodamine 5 GLD, Rhodamine 6G, Rhodamine B, Rhodamine B 200,
Rhodamine B Extra, Rhodamine BB, Rhodamine BG, Rhodamine WT, Serotonin, Sevron
Brilliant Red 2B, Sevron Brilliant Red 4G, Sevron Brilliant Red B, Sevron Orange, Sevron
Yellow L, SITS (Primuline), SITS (Stilbene Isothiosulphonic acid), Stilbene, Snarf 1,
sulpho Rhodamine B Can C, Sulpho Rhodamine G Extra, Tetracycline, Thiazine Red R,
Thioflavin S, Thioflavin TCN, Thioflavin 5, Thiolyte, Thiozol Orange, Tinopol CBS, True
Blue, Ultralite, Uranine B, Uvitex SFC, Xylene Orange, and XRITC.

Particularly useful fluorescent labels include fluorescein (5-carboxyfluorescein-N-

hydroxysuccinimide ester), rhodamine (5,6-tetramethyl rhodamine), and the cyanine dyes

Cy3, Cy3.5, Cy5, Cy5.5 and Cy7. The absorption and emission maxima, respectively, for
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J. Systens Di scl osed are systens useful for performng, or aiding in
the performance of, the disclosed nethod. Systens generally conprise

conbi nat iwo0nfo7e30ti cl es of manufacture such as struct uPeET/USREONGES,
devices, and the |ike, and conpositions, conpounds, materials, and the

li ke. Suchhéyérfbloﬂsﬁdrbfmﬁ“(l(hao nﬁf 62@nﬁlql©ﬁae(ds¢mnt, 1368 nﬁi)eCﬁopesSarﬁmem t he
di scl osure are conterrpl at e rrg er _Readabl e

under st oodMh S5 {fr2 @Ps@%‘g@)ﬂ q5{éé| @ %n@cﬁ%n@hamb%? é?ﬁ#snr%oamwl).s Elbllsesent ed
as a Sequefee t %frg Pm@cﬁustcf%?ecﬂb‘&' Ok Qﬁﬁnﬁ& &‘Hlfb‘i’es%&h es ﬂ]@ﬁu]dg care a

variety of way play these sequences, Tor exanp e nucl eoti de
guanosi ne aadmxbﬁumremees(érﬁz&hl)m 44, é;tegachloﬂoﬁmmsecemhéfﬁlm 21;4' act'.d,.4val i ne can

be repres by .Val ot hqQs k||| in..t nder st and to
di spl ay e Q%ngraw%(ﬁﬁ%l 3 Eefaed PRt of AN SieerHOB éwna%%i
variety of> ways 50@ior6%" §lfus@{Han L1 Wi Horb 6 -6RHS! fﬂl%ﬁ‘egcéﬁﬂﬁED) dhgel os ed
Specifically contenplatéd herein is the display o hese sequences on

conput er robidadyl-phanydtil ;ﬁlﬁ@chlsmﬁrcaléoxy:ﬂlmm@ma(lvﬂ@ aﬁflaoﬂesgt@helawlepgybejl sks,

t apes, chi . hard drive onpact. di sks, .a S or ot

conput er  1Bati Bl oAb TR e ol Sy Ao dFFyriliRy Pragact BiStech

repr esent gtit@sva9f Ny hdorcsiar Po8es, FRgeeN ORS and R@§&r&1f01%|ﬁh1|ck @18vdIAR], Bhio.
under st and what conputer readabl e nedi unms. Thus, rTEuter readabl e nedi uns

on whi ch tm@rﬁwn@r@b%&ndéhm upg ge élsa d@@q@éﬁ@eﬁa@dl@ et Bhgeagcery Pegbsd, or
saved. 5‘?&%&?9{1@6’8{1&?%& 1chard? QFg[ (arrp05| tions disclosed herein and
orm

t he conp05| i ONS necessar e di scl osed net hods can be nade
usi ng any net hmﬂhlﬂmmlxbestdf@s(aomtlvs ldbﬂebta’blla apbiets &rcludfe(glamtrﬂbaémmafst e.gukiar
reagent or conpound unl ess ot herw se specifically n One net hod

of produciBgehenticscnodddl-pEotnd hi3 1 Khenugs | emd 1§8wdzBr-7% (8 9%nk two or

mor € peptifgg, O ﬁ?'eYQlepI‘HrgrﬁsRe og6tt b%"g % (ﬁ@%)eP EReMLS Néﬁ.r&l‘é%}h%ﬂ%ﬁs For
exanpl e, peptides or polypeptides can-be chenm¢ally synt’hesized using

currently @vaBS ell9l8é) laad &F. St Rat. yNee gLl 13 16860); positiog celittdrersubimacCu-64, C-11, and

(21O LI WLPRERLHORY ) B 800, ks o7 IR ORRTRIMy Semet 1

readily a%ﬁ%‘-ﬁBeOTtﬁ@tracﬁoaﬁﬁ% bhétectle Bgéﬁ@%tlhél‘ﬁd@%{ééﬁff)%@ﬂn{ e-the
di scl osed proteins, for exanple, can bé synthesized by standard cheni cal

react i ons.ang@r tl@)klamlaé\’v@ Pdpt-il @ [d23phyigéphmded 1 cam- 158, ©ydnitSHetb-26d8 Bmd not
cl eaved fr d/s ﬁ{gggesi s resin whereas the other fragnent of a peptide or
protein ca é)y i zed and subsequently cleaved fromthe resin, thereby

exposi ng a ter niidalsc @F Peghniviline 99 TCL996)ii Opkdrab16 bRt ketheon dedeeibed h@sther
fragment. By peptide condensation reactions, these two fra%rrents can be
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Springer-Verlag Inc (which is herein |ncorpor ted. by reference at
| east for mat egIPéPmPémé’P@éin% FUBPOYEOSFRMRESING b 12 P%Céerﬁéfﬂiee@P& ageipfecan

peptide Orbe é;yapfaoﬁ§e§ﬁlpllﬁ M&%Q&&Igeggg tazbléYd}td%%h&% thé diéb%?ec?&ngﬁ)ﬁgﬁtkbed

her ei n. |so t se I nd ent peptides or polypeptid can be
i nked to aﬁldrcnn@opapmS Geupling caadhrefur ckdrepleotia wichelstimgd 4gent peptas de
condensat i({) ah{d%geqc%lar%ﬂlsepentaacetlc acid (DTPA), 4,7,10-tetraazacyclododecane-N- ,N',N”’ N'"*“-
tetraacetic acid (DOTA) and/or metallothionein, any of which can be covalently attached
to the disclosed components, compounds, and compositions. In some embodiments, an
aqueous mixture of technetium-99m, a reducing agent, and a water-soluble ligand can be
prepared and then allowed to react with a disclosed component, compound, or
composition. Such methods are known in the art, see ¢.g., International Publication No.
WO 99/64446. In some embodiments, compositions comprising radioactive iodine, can be

prepared using an exchange reaction. For example, exchange of hot iodine for cold iodine
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adm ni st erdnfifo héld sequences, and annexin 1-binding compounds to interact with annexin 1. In
some embodiments, the detectable agent can be chemically bound to the composition,
peptide, amino acid sequence, or annexin 1-binding compound. In some embodiments, the
detectable agent can be chemically bound to a moiety that is itself chemically bound to the
composition, peptide, amino acid sequence, or annexin 1-binding compound, indirectly

linking the imaging and the disclosed components, compounds, and compositions.
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the subject a conposition conprising a peptide conprising an am no acid
sequence that can bind to a carbohydrate receptor on a cell and detecting

t he conposOt20OM7p304t he subj ect . I n one exanpl e, tReTASAQOSHEI07TDN can
have a therapeutic effect. This effect can be enhanced by the delivery of a

t her apeuti ¢ agertie théietyanalsoén@iidd ey LHiySine and related hwldchiek apetdiampsd,f ect
can be a slowing in the increase of or a reduction of tumor burden. This
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lysine or Alexa488-poly-L-lysine. Examples of compositions with such moieties include

IF7C(RR)-conjugated FITC-poly-L-lysine and IF7C(RR)-conjugated Alexa488-poly-L-
lysine.
D. Linkages, Linkers, and Cleavable Bonds

The disclosed annexin 1-binding compounds (such as the disclosed peptides and
amino acid sequences) and moieties (or other components of the disclosed compositions)
can be linked in any useful way. For example, annexin 1-binding compounds and
moieties can be covalently coupled (directly or indirectly), noncovalently coupled (directly
or indirectly), or both. Covalent coupling is useful. Direct coupling can be via a covalent
bond between the annexin 1-binding compound and the moiety. The covalent bond in
such cases can be considered the linkage between the annexin 1-binding compound and
the moiety. Indirect coupling can be via one or more intervening molecules or
components. Useful indirect coupling can be via a linker. The linker, any bond in the
linker that couples the annexin 1-binding compound and the moiety, the bond between the
annexi 1-binding compound and the linker, and/or the bond between the moiety and the
linker can be considered a linkage. Any suitable linker can be used. For example, the
linker can be an oligomer, such as a peptide or peptide mimetic.

The linker can contain or linkage can be a cleavable bond. A cleavable bond can
be useful for freeing the moiety at the site of targeting, for example. The cleavable bond
can be cleaved in any suitable way. For example, the cleavable bond can be cleaved
enzymatically or non-enzymatically. For enzymatic cleavage, the cleaving enzyme can be
supplied or can be present at a site where the composition is delivered, homes, travels or
accumulates. For example, the enzyme can be present in proximity to a cell to which the
composition is delivered, homes, travels, or accumulates. For non-enzymatic cleavage,
the composition can be brought into contact with a cleaving agent, can be placed in
cleaving conditions, or both. A cleaving agent is any substance that can mediate or
stimulate cleavage of the cleavable bond. A non-enzymatic cleaving agent is any cleaving
agent except enzymes. Cleaving conditions can be any solution or environmental
conditions that can mediate or stimulate cleavage of the cleavable bond. For example,
some labile bonds can be cleaved in acid conditions, alkaline conditions, in the presence of

a reactive group, etc. Non-enzymatic cleaving conditions are any cleaving conditions
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A "protease-cleavable bond" refers to a cleavable bond that can be cleaved by a
protease. Useful proteases include proteases that may be present at the location where the
disclosed compositions are delivered, target, home, etc. Examples of useful proteases
include, for example, serine proteases (including, for example, plasmin and pasminogen
activators), proprotein convertases (see, for example, Duckert et al., Prediction of
proprotein convertase cleavage sites Protein engineering Design and Selection 17(1):107-
112 (2004)), furins, and carboxypeptidases. Serine proteases are particularly useful for
compositions targeted to cancer cells and tumors. Examples of enzymes that cleave on the
C terminal side of basic residues include Arg-C protease (which cleaves on the C terminal
side of arginine residues; Keil, Specificity of Proteolysis (Springer-Verlag, Berlin-
Heidelberg-New York (1992)), clostripain (which cleaves on the C terminal side of
arginine residues; Keil, 1992), enterokinase (which cleaves after the sequence -Asp-Asp-
Asp-Asp-Lys-; SEQ ID NO:23), Factor Xa (which cleaves after the sequence -Gly-Arg-;
Fujikawa et al., Activation of bovine factor X (Stuart factor): conversion of factor Xa
alpha to factor Xa beta, Proc. Natl. Acad. Sci. 72: 3359-3363 (1975)), Lys-C (which
cleaves on the C terminal side of lysine residues; Keil, 1992), thrombin (which cleaves on
the C terminal side of arginine residues; Keil, 1992), trypsin (which cleaves on the C
terminal side of arginine and lysine residues; Keil, 1992), serine proteases, proprotein
convertases (such as PC1, PC2, PC3, PC4, PC5, PC6, PC7, PCS, furin, Pace, PACE4, Site
1 protease, S1P, SKI, NARC-1, PCSK1, PCSK2, PCSK3, PCSK4, PCSKS5, PCSK®,
PCSK7, PCSK8, and PCSK?9), plasmin, and plasminogen activators. Examples of
enzymes that recognize sequence on the C terminal side of their cleavage site include Asp-
N endopeptidase (which cleaves on the N terminal side of aspartic acid; Keil, 1992) and
carboxypeptidases such as carboxypeptidase A (which cleaves C-terminal residues except
proline, lysine and arginine).

Examples of proteases are also described in Hook, Proteolytic and cellular
mechanisms in prohormone and proprotein processing, RG Landes Company, Austin,
Texas, USA (1998); Hooper et al., Biochem. J. 321: 265-279 (1997); Werb, Cell 91: 439-
442 (1997); Wolfsberg et al., J. Cell Biol. 131: 275-278 (1995); Murakami and Etlinger,
Biochem. Biophys. Res. Comm. 146: 1249-1259 (1987); Berg ¢t al., Biochem. J. 307:
313-326 (1995); Smyth and Trapani, Immunology Today 16: 202-206 (1995); Talanian et
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al., J. Biol. Chem. 272: 9677-9682 (1997); and Thornberry et al., J. Biol. Chem. 272:
17907-17911 (1997).

An "esterase-cleavable bond" refers to a cleavable bond that can be cleaved by a
protease. Useful esterases include esterases that may be present at the location where the
disclosed compositions are delivered, target, home, etc.

E. Pharmaceutical Compositions and Carriers

The disclosed compositions can be administered in vivo either alone or in a
pharmaceutically acceptable carrier. By “pharmaceutically acceptable” is meant a
material that is not biologically or otherwise undesirable, i.c., the material can be
administered to a subject, along with the composition disclosed herein, without causing
any undesirable biological effects or interacting in a deleterious manner with any of the
other components of the pharmaceutical composition in which it is contained. The carrier
would naturally be selected to minimize any degradation of the active ingredient and to
minimize any adverse side effects in the subject, as would be well known to one of skill in
the art. The materials can be in solution, suspension (for example, incorporated into
microparticles, liposomes, or cells).

1. Pharmaceutically Acceptable Carriers

The compositions disclosed herein can be used therapeutically in combination with
a pharmaceutically acceptable carrier.

Suitable carriers and their formulations are described in Remington: The Science
and Practice of Pharmacy (19th ed.) ed. A.R. Gennaro, Mack Publishing Company,
Easton, PA 1995. Typically, an appropriate amount of a pharmaceutically-acceptable salt
is used in the formulation to render the formulation isotonic. Examples of the
pharmaceutically-acceptable carrier include, but are not limited to, saline, Ringer's
solution and dextrose solution. The pH of the solution is preferably from about 5 to about
8, and more preferably from about 7 to about 7.5. Further carriers include sustained
release preparations such as semipermeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g., films,
liposomes or microparticles. It will be apparent to those persons skilled in the art that
certain carriers can be more preferable depending upon, for instance, the route of
administration and concentration of composition being administered.

Pharmaceutical carriers are known to those skilled in the art. These most typically
would be standard carriers for administration of drugs to humans, including solutions such

as sterile water, saline, and buffered solutions at physiological pH. The compositions can
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include sodium chloride solution, Ringer's dextrose, dextrose and sodium chloride,

lactated Ringer's, or fixed oils. Intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers (such as those based on Ringer's dextrose), and the
like. Preservatives and other additives can also be present such as, for example,
antimicrobials, anti-oxidants, chelating agents, and inert gases and the like.

Formulations for topical administration can include ointments, lotions, creams, gels,
drops, suppositories, sprays, liquids and powders. Conventional pharmaceutical carriers,
aqueous, powder or oily bases, thickeners and the like may be necessary or desirable.

Compositions for oral administration include powders or granules, suspensions or
solutions in water or non-aqueous media, capsules, sachets, or tablets. Thickeners,
flavorings, diluents, emulsifiers, dispersing aids or binders may be desirable.

Some of the compositions can be administered as a pharmaceutically acceptable
acid- or base- addition salt, formed by reaction with inorganic acids such as hydrochloric
acid, hydrobromic acid, perchloric acid, nitric acid, thiocyanic acid, sulfuric acid, and
phosphoric acid, and organic acids such as formic acid, acetic acid, propionic acid,

glycolic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, succinic acid, maleic
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endot helial receptor for carbohydrate-dependent |ung col onization of cancer

cells. Proc NatTheagadpagiasle ggnbd 06180980 @r0G ¢, 20093)0xidd rr@opartiglecet ani t h
1- peptide-| oaded |.iposaones, di-d not .show car bohydr at e- dependent .cancer
cof oni at oM apoPRRRESSaf fhe ARy PR S8R B S TR BEE L Docormes
wer e i nj eaia@@pdriitle cii Belude aitinign Siikebiual) @efsiny, hedusedioBken, ttalrelum, the
size of primary tunmor was reduced. Anti-tunmor activity pronoted by

1- pept i de EEHMBEL, WMy ke pingFiero aangansarigdmptiugsrheniyah ifogUBSHRELt 0 an

annexin 1 axal aKeay. | dept i f. 1.0 f-g(BNA
splicing f%@{}&gﬁééogéﬁ’?ﬁg&g{ﬁldgﬂ%ﬁ?ﬁﬁﬁ%g @%n % (H)artmi:lglf E%%%(r\sg%%r %lg’ezr% ént

| ung col oniadaiumscaddicangteiunt,dhhtbanuri, adambinidAeaids Scactldtls skEi6s 36@6nt3100
(2009)). Extensive subtractive proteom gz identified Anxal as a specific
tunor endothelial cell surface marker ( et al. Subtractive proteomc
mappi ng of the endothelial surface in lung and solid tunmours for

ti ssue-specific therapy. Nature 429:629- 635 (2004)). These prelimnary
observations together wi th carbohydrate binding activity by annexin famly
proteins (R Hannon et al. Aberrant inflammation and resistance to

. o o o -~ 1 - A = NN N S NN INPS\ T A . 1



ski nfol d chanber technique for intravital mcroscopy in nude mce. AmJ
Pat hol 143: 1055-1062 (1993)) pronpted devel opnent of a tunor

vascul at we-2speaopfouc targeti ng vehicle utilizing a carbeoydrsatiesniont cry
pepti de. Herein, Anxal -binding carbohydrate m m cry peptide, designated

| F7, has hegn cbdent prhsdymsund, dtbdihiung fpkéraéteiim, Suimiuh sagepitmggacdehinting f or
antl-cancer dru S. 2.. Results i. Relevance of Anxal as a tunpor vascul ature
mar ker  ter 1%(5‘15}’52@61“% hakwie, @iy, thelien; m}e&v@dl%%@mt%é%m y in Anxal

nul - mut ang@k&6 6 Rind IR/ ie&or@l& ahﬁﬁﬁﬁﬁlagagh@f BIRY hgﬂ%ﬁng%ogf' stance to

glucocort|00|ds I'n"annexin 1-/- rnouse compl etely
backcr oss @éﬂhﬂlnﬁﬁ?&l,/ 16ad, ammmomg tbosnithh v;méommrgnm&grceaimﬂ yalcaiy (sardntummded to

tunors prqduced. in Anxal t erozygous mc ure 1A, roduced
in Anxal HeRpE &ve?eét%?ram MRl ety ﬁ?‘b theputh £) ﬁg}w R, ek,

vascul at urgWa&smf Bléﬂﬂuﬂlnsddéﬁ%'oﬁi Qéxﬂﬁﬂ%@%ﬂlﬁlﬁﬂﬁfﬂe n'ilé{éﬂox'iﬂecc%n(b%'aﬁ‘é&ﬁiejo@
These findings suggest that expressi on on the endot heli al

surface (RnyOfithese materISsttrrcamfomemppﬁmetmaks E@tm@amgleofhetrh@aleqad@mgeld af
surface |§ Iun%&) SO éd turmurf?i for t‘t e-specific ther%{) dI\lature
429: 629- 63B° Y19F SULRE P RPN g QORI OB FLHEPC G heTH rdlde. ii.
| denti fi catth@BmQxidePiephtdiBh ofﬁfe&%ﬁd\ﬁm@mQxﬁsmﬁopamtwsngdmabweor
1-peptide (| ELLQAR SE&ID NO. was identified as a selectin |igand

mmcry, aWampltetn Uiy Bet b@sl-’h%Wa $1.95% e canihd whighhis iieqorporateg 8pt i de

i nhi bited pendent cancer cell colonization to the |ung
(Fukuda et szc &%Q{ﬁ@&%&gs 2000; 60: 450- 6; Zhang et al. Cancer Res 2002;

62: 4194-8) . 13- {geipbsairesbi ndi ng activity to Anxal can be used as a
tunor-targeting vehicle. However, as previously shown the 1-peptide also

tar gets to nor mkPASAME” #hine iR 1S Mecd i SEfETSdP AGPECRONN ISR, S et
, Proc wlbl %Fﬂgﬂ@ﬂyeg&gglb andQuiAdSrri 1'1%3@3 mte %Su&)ugﬁga{c'e.dﬁ B NGk
ung 'S

speC| fical targeting  tunor ut not no asculature esirabl e.
Organ tar getusagtaqiacbedﬁ@iugsaHmaatmeg@msférydeilmg:rgctb edlinto t urmr - bear i ng

m ce indicated that |FL des at ed tar unor un
tissue (Figure Mger llsﬁﬂ‘ivgj’dur% L}I’OSPHWBF‘ b% 0&5 ﬂl:?ﬂd g was
conpl et el %héﬁ'r'@'@lb&?&isﬁ%){m%{d aﬁpﬁ% Al hbady, ﬁ%h&twa%e §RE h%BlSP{Ml ?mstskm | F7

binds to tunor vasculature throug h Anxal expressed on the endot heli al cell
surface (Qydeate and fommmlelamzu canzgntag bilggy vehitlchwith Hrayeowﬂ agu@m@ npddigAnxal

Sei 2000, Stos Moo Fngly Py PR G SRS REE g Manssh FledPleng” o ce

coul d not rheltideicdiat Bpid (Vebigs €' MEY s")9h@WavtddihiadersAMiXiaih the range of 10 nm to
100 um. These MLVs were first described by Bangham, et al., J Mol. Biol. 13:238-252
(1965). In general, lipids or lipophilic substances are dissolved in an organic solvent.
When the solvent is removed, such as under vacuum by rotary evaporation, the lipid
residue forms a film on the wall of the container. An aqueous solution that typically
contains electrolytes or hydrophilic biologically active materials is then added to the film.
Large MLVs are produced upon agitation. When smaller MLV are desired, the larger
vesicles are subjected to sonication, sequential filtration through filters with decreasing
pore size or reduced by other forms of mechanical shearing. There are also techniques by
which MLVs can be reduced both in size and in number of lamellae, for example, by
pressurized extrusion (Barenholz, et al., FEBS Lett. 99:210-214 (1979)).

Liposomes can also take the form of unilamnellar vesicles, which are prepared by

more extensive sonication of MLVs, and consist of a single spherical lipid bilayer
surrounding an aqueous solution. Unilamellar vesicles ("ULVs") can be small, having

diameters within the range of 20 to 200 nm, while larger UL Vs can have diameters within
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| evel s expressed on the lung endothelial cell surface are significantly

| ower than those expressed on the tunor vascul ature. Chem cal |y

synt hesi 2&0 2bHM7¢wA] ugated with fl uorescent Al exa 488, POE/USMOOGATE,
designated 1F7-A488 (Figure 2), binds to reconbinant Anxal -Hi s6 protein in

a plate asB@png wﬁez(msmﬁ@zw&&efﬂrewveﬂﬁ&v&mmou@%adna{uek oMbl (SEQ 1D
NO 15) or reverse |F7) did not bind to Anxal %m s | F7 b| nding to
tapdpihns

Anxal was uwdamcHaregsisies sI@rHaa@@dmpaglmmtrabsBmhl@ee tied sEib24- 25% ation
seseys (e Lo RSB AR s e o

In vivo twmldbaage@uﬂﬂ@xﬁﬁtgaﬁdqmems stRlon Schneilier, TRS t Pat Ny.i4@EBA 80TOT

vascul ature targeting activity by IF7, tunors were produced in a dorsal
ski nfol d cieasihss thefefraptiany dmomprﬁ%réor@ bxptraspnigption, feHoyed B 1993;

143 1055 on L 15 ARl EGER L QNI G AchaVEL L AR LN

fl uorescence was noni'tored m croscopi ence signals appeared
in the turformwbhd*maﬂemﬂalrpmhlmyen syrsteached a plateau in 9 mn, and remai ned
high for 40 m erm.nated (Fi

SE). By cont r astalbbYsshn HonBF ARG DkABBe LG AbE b e i E R Rged by O

det ect abl eg Qg r&%'ﬂ%%lﬁ{etwg’ 9}8&929891/@551(11 A£9973§%n@the':éﬂ%r1 RtionVhen
anti Anxal antibody was 1 njected prior to i njection | uor escence

signals i rtectlmnmxeshWmG?swgmli fBicdntnlqtBnqdlyséetta(ﬁw*)&?&ﬁ(la76)5®wse@ﬁthm

ot her hand n jrrel.evant b|t t|bo d not, iphihit 1F7-A488
Cumer 1oyt et B ks ot 2h gy SR ion A ipfts i et elubiort WAL L Lo
20 min af tI@§ulﬂsn1h getrhsia oIS of BSItAh@ar Sib&docdd 9A Rythditécvd@iR foFingking 5C- a)
but not 7- A488 (FI ure 5C-b). These results indicate that |IF7 targets t he

t unors thI ‘éf\lSA é%@c@wéal &h'"lripesoatrdbicheelpay”. edl §. Gigeeradss, CRC
the tunor Aapdiet HOCKEPRIID. G0l TORRD. Pt SEP GRER RS BB R oo

i nt r avenousdtyiod fivelveosdlubilizing eite it additims svithlderer eh@S8by &fatioedr i n

circulation after an initjial surge. However, when 1F7-A488 was injected
into B16- tSARSAUYERMIAC mt%destr%"‘?sﬁﬁl?ﬁ al surge of fluorescent signals was

significantly r%?cat ?orPoBR)'s' &vg@dp@/ Eﬁhﬁd 4 4§§%|7Ft({%s&il)%§ﬂféel§faréﬁa!?§t?on fQEPE%he

circul ation, extrene unor-targeting efficacy of
Tunor - spedU]tVsbylelre\wme;phlage @napdlﬁﬁem@n]lmgaet ﬂadt ninvulges the fornfatioaf b wataraer dr ug

conjugated .to | F7 ¢ el.iver the drug t r and suppress tunor
growh in q;f <reul SIP???QB’Q S &b} er@aleleagborn?twnﬁ thfe IH&ﬁ%\ E?%Pﬂ‘i%{gﬁgﬁlﬁél HIPEOWRAG, an

apopt osi -y, &1 BGorH THe oféé%?d dotpkRYBmoled §ldePpressubdd éld Regix&R0 Fhid3:
3241-6; Mandler, R et al Nat| Cancer I nst 2000 1573-81) (Fl gure
2). Wen tupen ;&Eﬂatm @9115persmn in an aqueous media, is converted to large ULVs. Suzuki et
al., U.S. Pat. No. 4,016,100, describes another method of encapsulating agents in
unilamellar vesicles by freezing/thawing an aqueous phospholipid dispersion of the agent
and lipids.
In addition to the MLVs and ULVs, liposomes can also be multivesicular.
Described in Kim, et al., Biochim et Biophys Acta 728:339-348 (1983), these
multivesicular liposomes are spherical and contain internal granular structures. The outer
membrane is a lipid bilayer and the internal region contains small compartments separated
by bilayer septum. Still yet another type of liposomes is oligolamellar vesicles ("OLVs"),
which have a large center compartment surrounded by several peripheral lipid layers.
These vesicles, having a diameter of 2-15 um, are described in Callo, et al., Cryobiology
22(3):251-267 (1985).
Mezeli, et al., U.S. Pat. Nos. 4,485,054 and 4,761,288 also describe methods of

preparing lipid vesicles. More recently, Hsu, U.S. Pat. No. 5,653,996 describes a method
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conjugate was injected intravenously into B16 tunor-bearing m ce, tunor
growm h was suppressed: tunors from 1F7-GA-treated mce were significantly
smal | er twerrotios®4f rom control mce (Figure 6A-a). |t ehowaisdolmsnct ed t hat
t he dose of 17-AAG used as 1F7-GA was 5 ng/ kg, whereas 50-75 ng/ kg 17- AAG
has been ug@@pafin@lipydodnts usitididp @sroedlizatios end Wituindypetel sU(EIPaeman et al .,
Cancer Chenpot her Pharnmacol 2005: 55:21-32; Solit et al., Cin Cancer Res
2002; 8: 98609 \epgibegadnetirod for pegparingfipRsgmes ulizing 2 highoveladyysheagi | e B16
tumors fr 3 I i [RY; | i.gur e
662 B1a Ra L el N e e el P T B RS pbie ey
apopt osi s @L¥nWabadettsal abidS. Rar. Mo UdPB 2aR) yr @pvaK Batlache &9 dtas Nds. bl ood

vessel s, indicative o ef fect against tunmor and tunor endotheli al
cells (Vas{ﬂe‘\g‘{@a%}‘g 5&282?3_ ; Cancer Res 2003; 63: 3241-6; Solit et al.,
Cancer Res 20034 o83pRhdRidtAkvichll al iRIhHBAIMA @i%hé’dé!liﬁdngesi%b Rd AEGBAS T OM

all mce used showed no apparent abnornmalities. ood tests fromall mce
showed no th@nprepaation exs descritiedan "Eipassmicohgchkdlogey cf Lbchicgariadig) (RO Btssel |

han. cont ot RpgtReh AETGlTR, B ALLGRAL SRasthodh!sibRat ol ey "o

car ci noma deldRbingI PR us PHRIKESRIEs RYitSHIO Fo+ 8O BOMS invRh86H 4reMn Rhpdr@iell Hieleting
carcinoma (LLC) cells into BL6 mce (Figure 6A-b, Figure 6B-b), and in

human pr oStydeErese. br east cancer nouse nodel s produced by respective
orthot opi G, i py j A ate cancer PC3 cells and breast cancer
VDA- MB- 23 'cg%oﬁg)tqt%{]‘%&lfl%%ﬁgg%ﬁe@ént mce (Figure 6A-c, 6A-d, 6B-c and
6B-d). Theheldisclds8d dompositioisaedn e ueddusaagei docanysheleaidar hodddi@gopt i mal ,
as increasing.doses di.d not inprove survival of tunor-bearing mce or

reduce t urfByhindquedo ety githethe stryctiessefiihe digdlogsd qopwepidignypicte idantifiye t o
nodest actj.ylt: i i i I phd bt - (d arke
ot Car T Pyl S acth miflcGlts AELECTNAPARIERICS, Wifc i) RS

10: 1307- 18yith fhkelisfaed cdriposamsconj ugated to SN-38, a highly potent anti
cancer drug ( er-Losjc et al., di ncer Res 2008; .14:2145-53) (Figure
7 st ng an estbRAOBSRIoRd s icn 150s e ARdrscd RERRPRABIYT THBHIE 7. ShGS was
i nj ected It@éﬂn?aé@a%@wulmg&hms%c%ﬁ&e&ﬁaﬁﬁo@é@es%9&111@etideﬁBﬁéd tHahRSR_M ce
were rescued (Figure 8A): tunor-bearing mce survived as long as | F7-5N38

i nj ect i onspacioauidresicbd(iEppprties o) as histion GatiBNESiones tlef faegst mpéeciile’s escui ng
mce at near termnal ,stage reas 1F7- was not ...l F7-5N38 sl owed tunor
Tort o of st e o B R don GRS Rohie e ad B ik oS Rl R o

si ze gradyarpliyesi ser, ersee dikilguet e T®), thdgspidieplodi@e UstiFhe FloZSlar M ce
showed no signs of weakness duri ng ext ended days of survival nediated by

| F7- 5N38. 8 appropsher feRsw ol vsjthe diselosadcompesitienvig|alsp convdrrad bersiva,

whi | e tum)({iss lgsregm control mce did not. These observati ons indicate that
fluid accunulation contributed to increased tunor size seen in 1F7-SN38
injected m ce. Thusdaiceray todsdldte nesfléoabds tidt bifd/a ©bRBulenf eksityisshi@ggh of

tunors, 1F7-S was injected on d 8, .and tunmors were isolated two days
later. Tu ﬁﬁ?@lﬁgwq P REE0S e P i e AT PR I CORPHIH nor e
necrosi s GRARALEd ChompliPSfodbh em)tw% [B&&iuligHoR B e thi&ihElsi N8
dosage used I n ghi S gt udy Waslﬁ)é;!te 7.5 a}kg, \}\ﬁlgrleas? SON- 368 coﬁt}lugastled with a
pepti de widtdrowtstrichoor ofvastastedtoslecitlangkthe mgiomel dasignyofwas cospduads t8st wi/ kg
in a previ.ous study (Meyer-Lgsic et .al.,.din Cancer .Res 2008: 14:2145-53).
To furt herMGRST Y28 4 ROBE e b e dmegisionah Sopart trpil R N fofin; ect ed
B16 tunor s k&al e8kRHoglaPphiP @hill QRS2 NN Bmb AP 08 theGRRERH ntdbdute. OriRW rapi dl'y
and nouse survival 'was Timted. In these experinents, 1F7-SN38 |engthened

t he survi vadleeilaredyspmBiaequiredordsdetd daja.n becqrmpuen sragmys sysEmsGaelas al so
effective in.lengthening the survival.. of B16 tunorsbeari m ce. Tumrs
sl at ed MEHFFRRIERN By SimBir i ite e el TRl ER B AUSY S r AR
those from&apilaedn & tEesthidngss 6f BELompourkiamirtgpet rREu1b eRpdri@t Bindg Mmany
smal|l foci resulting frommcronetastasis were seen on the peritoneal wall,
wher eas niseeP@feihastadiciomaswhyttheimokstlecrompoymy intgagtionatidldbeaizpn small

1F7- SN38-t ' - Hi VA \Q@ﬂ - GA and

1F7- SN38 tC;hg eg rén%lg(ge 5 hlﬂél\?v%%?% F (lel%ce 1%&%%%&%1% gogff&%%ég%dnt rol nouse
(Figure 8F), indicating that both 1F7-GA and | F7- SN38 suppressed
proliferation of cancer cells. Note tha%othe effect shown in Figures 8E and
8F of 1F7-SN38 is superior to the effect”of 1F7-GA. Bl ood tests showed no
abnormalities in liver function, kidney function and bl ood cell count.

I n above described experinments, tunor size was nmeasured using a cali per.
However, this nmethod is not the nost accurate, in particular if necrosis
causes edenma or accumul ation of Iynphatic fluid in the tunmor. In order to
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v. Targeting and penetration of |IF7C(RR) peptide to the tunor vascul ature
Since I F7-5N38 is highly hydrophobic, there was a concern regarding a
possi bi | iwQ 2bhiat7930k7- 5N38 becones i nsol ubl e after intraPrPemassoionsmaeti on.
Such may reduce the activity of 1F7-SN38 in vivo. To increase the

sol ubi | i t yoafpuldfién BNSiBtdnbiva Go@putsrse 03iatlp ROB|IIEd with@s@t fichdlpemeastduas wer e
added to | F7 after the cysteine residue. Thus | FLLWQR-CRR (SEQ ID NGO 17)
or | F7C( RANtefacesdghyssadhs malecyipedesignegirin dshe Birugat ed to

FI TC pol y-L- | ysi FEGRRL ' T Y S to the
surface of Anxg?@g%érseoﬁ ng %ﬁ&gﬁ%gﬁ%% %Iemg-%H%:%e @a?gi(g%gqu. The
cyt opl asmpogmohsRdy gearCdepdi@tisn, gMaltlsna MdAc ditsABManpentorinds thérendrgeal | zat i on

f A | in th t | d l. Ger k #5299) . )
Rl reel i Ea i SR RO PR Tindiagns ObAT R GeHOBT b cenBSaN not
shown) . WigihHiE B8R £@nYERE %@'nﬁ'léEQtal?@ﬂrﬁ(c‘tﬁfe} Yﬁ%}&ﬁﬁ@aﬂlo@x@%@gfcﬁv? 2 cells

growmn on a filter of the inSert for trans well chanber, washed and then

i ncubat ed donstauchieni medifitat®nCvienalgatidrC and hudy es ckthe dchrveprat eebl¢alashvath ower
chanmber from ct%l | s incubated at 37C but not at 4C (Figure 12B). This

i ndi cat es PRAPPPE7C(RR) bi nding and transport is nediated by an active

transport nechagihgfbétdRiideLRles: cohfhue@tnedddling of drubbmtdrhdiflienaitgcific
transport of IF7C(RR) occur in vivo in the tunor vasculature, |IF/C(RR)-

conj ugat edrEeS. ish gs Rotiyigpmet dlasl MR st Rleringe eudice dsusicy OF nt39- HoBRepka,

t unor - bearjy DS I ddeS. ' f) yorescence
Si'gnal s arSUR PRS0 H TR S MR A SR 0B A 5

i ndi cat i ngPAdrabnINToxigolbR9,| H1ARRPerrp atidPatissI QS ARSQudnaitative Safdtutd-anspor t

of this peptide fromlum pal to_ablum nal surface through endot heli al

cel |'s. SnedetiviiyiRelatiopshipymDrig Reyienen: dp-dgatank- dass e BR): leavis pehet rat e
to the tu dp@@e n haql mb. l e

pol y-L-1 yrsf? e Vi .Iﬁrlg? T@c‘%ﬁa%b%&{dl:%%%gl% hggr%ﬁggg% refgb’g%\ll-ﬂfsgltgﬁ&g%%ﬁgﬂoggl tunors
The acti vidnyymé forinCicRR)cibdMBBpanastst Asktemd ctigli, 1§8HCTAL6Ckare Sounblrls 1¢scr i bed

above. A use with large HCT116-1 uc .t unor i.njected with .
R Ry - SREE: DY Geptfonp et o gt ton EiiPpisallh e R e el g available
l'uci f er asgrfResdpANEIUCH AL BRISRNGCTACHIPFAM®RnL DA, AilcRPRRANM ski0Abga,
| F7C(RR) - 5N38 had stronger anti-tunmor activity than 1IF7-5N38 shown in

Fi gure 11.0ntmig((RRydS N8BS Hypercobd, ynsuppmlesdgsdOntasiogridihohgtbthicseadrs primadiice t he

i i gni fi , il.e | F7-5N38 di . sub i all d
i 76 ber oo RE%bintapiylin i tleds PRMicTHP RN, Pie bR BEHRGLS he-
ant i - t unordegighio¥ hioYec@fes Ispotidi FRARY -iS3Btingd Weth 8péLké re@fonk bF BNIL HORWAS ohest ed at

| ow doses. Reduced dosage experinments showed that |1 F7C(RR)-5N38 effectively
suppr essedh#caionis identifigdor growth as low as at 0.81 I noles/ kg (Figure 14).

o B, g AT 0SS g FOEOR e

which could alter binding, one could also screen libraries of known compounds, including

i, LESN

natural products or synthetic chemicals, and biologically active materials, including
proteins, for compounds which alter substrate binding or enzymatic activity.
G. Compositions with Similar Functions

It is understood that the compositions disclosed herein have certain functions, such
as binding to annexin 1 or homing to tumor vasculature. Disclosed herein are certain
structural requirements for performing the disclosed functions, and it is understood that
there are a variety of structures which can perform the same function which are related to
the disclosed structures, and that these structures will ultimately achieve the same result,

for example stimulation or inhibition.
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3. Discussion Anxal localizes to the tunor endothelial cell surface
i n endot helial caveolae and is internalized through endocytosis (Schnitzer
et al., JwBi20l1/0@hem 1995; 270:14399-404). A recent studpcrnso@ane®’t hat a
| i gand bound to endothelial caveoli protein at the apical cell surface is
efficientlH. Kignsported to the basal surface and released to the stroma
bel ow (Schnitzer, Adv Drug Deliv Rev 2001; 49: 265- 80%. Therefore,

1F7- conj ugat ed ldiselgscddistdin aw oty thaf gt drawn 49 resgents that cane ysgdimprctéqing ace
can be rel { . rug
i s ST S T e s i
ant i - cancetisaissed hemi oghbtewewdd bd uhddeetbyd ebadicqeisddeat Heyefiridtie divgsacideafi ng
drug to pepetrate tunpr cells. This hypothesis ig consistent with

hi stol og dat dsResVATTeds TSR Ra e HCBF e e omestigt 4hdtmmd « ne
vascul at ungdpder went apoptosis in tunor-bearing mce injected wth the
1F7- conj ugat ed apoptosi s-inducing drug 1F7-GA (Figure 6B). Free SN- 38 can
be producdd Mixtugh t he action of serumor tissue esterases. This allows

SN-38 to enter | 1s and have .its effect. . . An 1F7-conj ugat ed

anti - cancer dr U8 PHEF RS THEHBY FErBTL o1 ingrd RIcGRMDrOMPRYTE o F7 ¢ o
Anxal  (Fi Gombonéhts 8nalidht&pBi&®sihehedhethik dlcatefla hufiBEr MRBFHcAl Mxeurtsi 9. 1F,
5A-C) (P. Oh et al. Subtractive proteom c mappi ng of the endot heli al
surface i rFargrgmaladif st methed tastidss # arixmigstaps-adise edchi aneof dreapytepnNariifiee

429: 629- 635. These tr . i.gh: c1 1G] and
of 11 cacy I rblned PERES SRR b 1T YR O RRE R bk ¥ 2"
G ven t hatth¢ tormplytibaéRalbdf thessps tkgardssro Hdve shefstups arerapérfdrodyl. The bredehti t s

antigen, the efficacy of IF7 binding to the tunor vascul afure exceeds the
| evel s of dfjostmenniempeies theee medgentobidivamrbysthe peaiformangeaf the disglogedy ey
peptide, pp QARG AQRIPRInGHRL] dohrARRL lobddlreh el ﬁé(’e.@t
used to pro%u%{gs %%ﬁﬁgzeﬁﬂﬁnéén%c ona aggﬁ%h:g gg@erse ?eg?‘égﬁpﬁlﬁchf 0tlrtrcl afs (S,

| zunot o etfoatxanfi@siescldse¢ hémincal trial of WIlns tunor 1 peptide vaccination
for patients with recurrent glioblastoma nultiforme. J Neurosurg

108: 963-9 ?Qﬁ%ﬁ) . Furthernore, peptides are readily degradable, and
therefore concepRgolRGRE & sRSnHRRA f&%ri%ﬂﬁin??%&ﬁh% lin 1@fPeftbiarkB@ul iR be
mnimal. A short 7-mer peptide such as |F7 Iikely does not function as an
anti gen, ahstlesaénetimde Systsosaeserakbyeerdpmsy dombimgiongelcariiolas of mamaétarst s
injected by | F7 should be m ninmal . I n neral ,..pepti de-based drugs
have:been TEhe! BIBH-LABEABE R0ctnay hedhE AR5 erBED hPErdRRes I n vivo
(L. O vos,msterialRept itgterkasieh dombindashanat RedRclBRA dtakat aMeippadst Mo Bé ol
494:1-8 (2008), L.A Landon et al. |Is phage display technology on target
for devel chishsuprepe coicmakitad. cancer drugs? Curr Drug Di scov Technol
1:113-132 (2 extrenely high tunmor vascul ature-targeting
achi eved bI&y' g%)ﬂcuéﬁrgé\ﬁya?\ieelrvfce?%e potential problens caused by proteolysis:
| F7 functions dsisandeBioolehdtdic disdlosedmaeleicdicidy,andpebteins tanlbe/repebdrisgbised
drug can be delivered pbefaore |IF ugder oes proteoqlysis. Short fpepti des have
been t est EPFCIUIEE SSRUIING e RusHR9H AHae aft S-tjébe@%tﬂier?g"af“ﬁ%ﬁ VEYSHC t he
mouse (W Ay fbslequdRBE r SARBIITRE hyBYodRIAS R B dEYRIN Q5 bHITOT
vascul ature’in a rmuge nodel .  Scrence 279:377-380 (1998); E. A Mirphy et
al . Nanopaz tliikbesoddi antied acid wgligetanterrgpriesentadninr Valasdul dbesc @f skijpn 8xses

t t is. P | i S A 105:9343-9348 (2008);: N t | .
s e TR AR RS e PRl T RAae FOTOR P MBS IR B Basel s.
Oncogene Zi¢ ¢4fdy 3@@3}(;5(‘[%9%3?‘[, dach BPRALE iftomdlderddNREIRARLBIE. HpctifRalnpVel

anti angi ogeni ¢ peptide ATN-161 (Ac-PHSCN-NH2): observation of "a U shaped
dose- r espowssmplatedhérpinge therdadplgr efdhesaiseaicnpesdwl eompfuteamerideblemessiivmand t unor

grow h. din Cancer Res,14;2137-2144 008)) . ;However,.. clinical trialg have
not yet v iuPEh BT R TR RBY 1hi i cn B T i S s BB b P ol y
known t unbridacadisihsl et sth@-doadp@edriret@able phddilans. beBaUsRIdsed drdtigebigarsat , whi ch
was identified after rigorous conparisons of normal and tunor vascul ature
(P. On et rapresanisiopsef the disslosedengiiencespphorg obskillia thavabenierstand whatt ace in

| ung and saql.i Ay - |, £ r X -635
(2004y) . ConoRecERRMERE olrd, CBHE SRS Bl B B ViR Rl

vascul at ureeidias protin Begrneshirenedrded, diom@dns s¢kdosl ahti E. et al. Annu Rev

| mmunol 2000; 18:813-27; Neri, D. et aI6 Nat Rev Cancer 2005; 5:436-46;

Bel lone, M et al. Trends | mmunol 2008; %9:235-41). The carbohydrate
mmcry peptide |F7 can serve as a vehicle for such delivery because |F7
targets Anxal, which is specifically expressed on tunor vascul ature (Oh et
al . Nature 2004; 429:629-35). Peptide-based therapeutics are advant ageous,
as large quantities of short, highly purified peptides can be synthesized
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Ef fective chenot herapy should rescue patients with malignant tunors not
only in early but in advanced stages, and further suppress recurrence of

mal i gnancwohlyiiarasbiscat i ng cancer stem cells. Highly effipcirastoasmet ed drug
delivery by I'F7 would allow nmultiple chenotherapies by different
anti-cancer. ®epgde Sathesté th a di stinct activity. Nonethel ess, the efficacy
of 1F7-conjugated anti-cancer drugs remains to be evaluated clinically in
cancer pati ent sThegompesigippndisclased horim apdthejcompgsitipnsgjegessary to perbain fhges
wer e synt ' | I: 5%% ' A i

anti body ( écé)%g\/\nggh %‘grgg%?%%ﬁlttagé %%%Qﬁi ot eé’ﬁ%%"&%?g@%%és%ﬁﬁgl I&atgg,%%t.ﬂatPhage
cl ones eaqhartihiugglreagenigpproppptindienlessdthdrwiseapeciiedly méesicr i bed (Fukuda, M et

e e B o b bt R Bh B s AT T B, ™

Institute glor Mestt paltidRE8LASIG eptides together by protein chemistry techniques. For
example, peptides or polypeptides can be chemically synthesized using currently available
laboratory equipment using either Fmoc (9-fluorenylmethyloxycarbonyl) or Boc (tert
-butyloxycarbonoyl) chemistry. (Applied Biosystems, Inc., Foster City, CA). One skilled
in the art can readily appreciate that a peptide or polypeptide corresponding to the
disclosed proteins, for example, can be synthesized by standard chemical reactions. For
example, a peptide or polypeptide can be synthesized and not cleaved from its synthesis
resin whereas the other fragment of a peptide or protein can be synthesized and
subsequently cleaved from the resin, thereby exposing a terminal group which is
functionally blocked on the other fragment. By peptide condensation reactions, these two
fragments can be covalently joined via a peptide bond at their carboxyl and amino termini,
respectively, to form an antibody, or fragment thereof. (Grant GA (1992) Synthetic
Peptides: A User Guide. W.H. Freeman and Co., N.Y. (1992); Bodansky M and Trost B.,
Ed. (1993) Principles of Peptide Synthesis. Springer-Verlag Inc., NY (which is herein
incorporated by reference at least for material related to peptide synthesis). Alternatively,
the peptide or polypeptide is independently synthesized in vivo as described herein. Once
isolated, these independent peptides or polypeptides can be linked to form a peptide or
fragment thereof via similar peptide condensation reactions.

For example, enzymatic ligation of cloned or synthetic peptide segments allow
relatively short peptide fragments to be joined to produce larger peptide fragments,
polypeptides or whole protein domains (Abrahmsen L et al., Biochemistry, 30:4151
(1991)). Alternatively, native chemical ligation of synthetic peptides can be utilized to
synthetically construct large peptides or polypeptides from shorter peptide fragments.
This method consists of a two step chemical reaction (Dawson et al. Synthesis of Proteins
by Native Chemical Ligation. Science, 266:776-779 (1994)). The first step is the
chemoselective reaction of an unprotected synthetic peptide--thioester with another
unprotected peptide segment containing an amino-terminal Cys residue to give a
thioester-linked intermediate as the initial covalent product. Without a change in the

reaction conditions, this intermediate undergoes spontaneous, rapid intramolecular
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iii. In vivo phage targeting. Mouse nel anoma B16F1 cells (2x105

cel | s/ 100W PBS) were injected subcutaneously into the dorsal flank of
C57BL/ 6 fwoabm/athine (8- 10 weeks ol d). Ten days | ater, 1ppeEptseae/oaiospl ayi ng
phage cl ones or each clone displaying 1-peptide related sequence (1x105
pfu) in 1GQadtioh t&&%nwﬁatimjpepﬁwbdnatalt &w&fgausﬂ yite (Baggiotiap®lr ake (5%12) 6EBS
experinents, rabbit anti-Anxal antib or rabbit 1gG

Co |ugf|91@;t RS B R el Sl Bt Chen o2 AL S I B Lo use
Was pertusgC ch&n&ﬁ? @12%'(292%@ nfaé%g ﬁ%@ézﬁ%m&ﬂ r§5'§"8523"“§6’ ung

ti ssue was |s ate I ssue ng protein)” were I ncubated
wi th conpdllgtd)).K91 bacteri a, and pI ated on LB agar containing tetracycline

(10 I g/m) and Ka 100 | Col onj es ear on ate
after culturi ng@qm%}%éw PrSESClf lPFE %%—egméaﬁﬁff‘e%‘o ically %#aﬂw%e@ft 4 pothagg
to 1F7-Hi Stﬁrrﬂécpﬁe%v@en the p dptld%%leérnb@c@gﬁ B r&NOF ﬁﬁ%@ﬁﬁ&l #h iyasushahned

fromlInvitrogen (Carl sba subcl oned into a vector (Novagen)

t o producednempgFideHbegl &S@bminerpMﬁt@i rS01eRe@@ﬁ6|2ﬁérﬁt99@bbtﬂn$®clﬂm¢1@e msrified

byNi'afflnlt chro ogr ofab 4- well plate..(G einer
b1 o one) “visrb utf SRR ARG B Wi dp e 85 850 ¥ PomeP el

1F7- A488 (iird gilofdlas Wits 591 viebgidal AQivieW(ddiisic NGhoRWd @ral., T’éﬂmﬂ}ue@ﬁfﬂrﬁteﬁﬂ ng 1
nmv CaCl2 and 05% Tween 20, was adde Af t er washi ng t he pl at e,

f1 uor escerfdemistey Ne 2seaderiaRress, NﬁWe%Qﬂka]?P B8Vi2684197A)- yst HT pl ate reader.
Anal ysi s of inhibition of binding of ZiA ol i gosaccharide to Anxal - H s6
by IF7 and control RQ7 peptide was carrl ed out using FITC conjugated

pol yacryl am de- mleéloédamemﬁefeh)letasdsde)ﬁqmsb@hdabmmrlngw a bubjatit Vi dischgiedg of
1F7- A488 in dorsal skinfold.chanber wn Lew s lung carcinoma
(LLO) t unsiPMRRSItBRS dleen hbnéil%mpwaé@e aﬁﬁ@%’é lﬁyn%%%mtnar?é qp&HjcEBt i on,

and sl | Cpﬁgﬁge% Of arh BRIt LD Ae éorﬁg&xn Stk meptlﬁpﬁ%é gge?cgorsal

skinfold in a reciprent nude ! ¢ nude)
as descri badexih dHrindihg amino 2&nd seqRerdes| pepO&S; arkBnib0B6:d62quabhesatanal ., Nat

Bi ot echnol éOO?; 55:327-373. Th ?e d_p%:s | ater, the nouse was anest hetized
by perit onE&FiYGly BRPF &htugpor ya /%‘fez GPF?WSWB&%&W"@%“‘W&)OT 1F7- A488
or RQr- M&%sé&&@re‘ Kbme Mf‘tﬁb R4ngh E%ﬁﬁsé&hﬂﬁis%ﬂhg‘f@& sﬁtﬂb&@ﬁeed t hrough

the tail vein. Intravital Alexa 488 sighals in unor were detected and
recor ded mpnapoz@ps&mmmlandmg uomegmein @memmHomdmgearmnd aalddpgletnaet, canmer a
system ( DP7Q &nd DP. cont rrg ﬁ%)r %1 i nhibition fissa?q bblt
ant i - AnxalPBHET S5 &R Seq%%lhcteé“ i ‘;j £ JBBISH 5 ETBE Y ‘&ﬁ‘é)m

i nj ected Mindthguépoudd Sinckdh LbihdAESBihd helEsbQ@RncSpeMale, bindrRingiatyd 1 N t he
tumor fromO mn to 40 mn was neasured by Image J (NIH, Mryland). After

10 min, i rseaense ﬁ@wtwlySl}%T@Sﬁ%ﬁgnqswaacqmneaﬁ%er\msthp compeitighrynexa 14 mes

when phot c WS
i sol ated ?D?%m% or sraa% e% (I)lfid% ﬁ&%@ﬁ‘i? ﬁgeégéé\‘%t “h 4@0&18@81d
par af or mal sdginde a@:tunmdmm inengper edsuiiletuto Mhi Sofbositidnmeneed 1 ibindng. T

conpound, and CI’%OSGCII 0 (Yvere made, Frozen sections were %verl aid with
Vect ashi el @MPOHEGI2ANTG ﬂ)gzm l%gé@tlwrac}da@ﬁﬁl’l%&csme@gjie’éﬁ&mé%ﬁﬁl EYUEH e M a

Zeiss AXi cgge@pvgg,ﬁ%g%&%mvgg&ﬁaqﬁgope vi. Tunor nodels and 1F7-CGA or
1F7- SN38 treat ment

Disclosed are methods comprising administering to a subject a composition
comprising a moiety and a peptide comprising an amino acid sequence that can bind to a
carbohydrate receptor on a cell. Also disclosed are methods of targeting a tumor cell in a
subject comprising administering to the subject a peptide comprising an amino acid
sequence that can bind to a carbohydrate receptor on a cell. Also disclosed are methods of
targeting a tumor cell in a subject comprising administering to the subject a composition
comprising a moiety and a peptide comprising an amino acid sequence that can bind to a

carbohydrate receptor on a cell. Also disclosed are methods comprising administering to
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Mouse nel anoma B16F1 cells (2x105 cells/100Wserumfree DVEM were injected
subcut aneously into the dorsal flank of C57BL/6 female mce (8-10 weeks

ol d). TerwoOaysi/d7ezoer, m ce were divided randonly into 4pgraispel/oederzh
received (1) 100 ill 5% glucose or the sanme anount of 5% gl ucose contai ni ng
(2) 1F7, (tBy suBfecdt corhposifion Enpiisidg Spepvideacmpaibingday amléh acldscqadttekat On day
15, mce were sacrificed and tunor wei ghts determ ned. Myuse Lewi s | ung

car ci noma @Ry te@ qatbohydretyceepteramineTiand dsterting the sempREENAN {fthe Sibirdct ed
subcut aneousl y g%% ks

ol d). Seven dayﬁsl IE)Irngte %Jr}ﬁplrgﬁo[gg%v\%?é |vé|%{§‘eh§5 %gnlﬂ{ %ﬁe;ﬁ/g?lre\ft%%wftg? éﬁ%%ggﬁgﬁg

recei ved (chhark@0 bplthSdéliykyoafsethanp&iicgigettds ehecwtatodithni tngro¢.2) | F7, (3) GA or
(4) 1F7-CGA at 1 n da d 11. 13,. mice,were sacrificed
and tunor wei gh?ﬁ TP Ctﬁ%}betar@omn@slfléqtﬁeelneéﬁ%ae&f B dequctiorP HuEos. 17

mal e m ce Bdd, Wﬁﬁl&ﬁovﬂhg)n M@E&r@d@@%? ketddeGodh RE Wl @Hadent Binfet 199Ns500f
1.25% 2, 2, 2- Tri bronpet hanol . Human prostate cancer PC3 celis (1x106 cells

120 i 11 selOmitted0TVERs, Wotoe35% 4Q% 45 %r oL 5HH CAL. pSVn 6% Ae%onBUlée

D031 31, L9V, b6, SIS, SRR o SR ARy o
wei ght s detog09d diaflore FRProvBReh BAGE IRAESE bf, ¥P Skelucti OB Cntrok Huf RABIre i ce

(8-10 weeks old) were injected with human breast cancer NDA- VB- 231 cells
(1x106cel |C§mmr6§0mima BOn-HgHRS tunBY) eintlegnosaicetedby grdilberpntmefbedher with 50 ul

of matri gel Avenous
i njection of 1‘;@;%&%@%% ﬁa§?‘§8§°§§dﬁgd‘%ﬁ%’}j %gacﬁ%%g‘b OOE%E gléltl%ﬁ% d* for
t he prost &hﬁoﬁamﬁsetfedm@ﬁlor blocking dfdtoddhgrculagion irsa ﬁJlﬁmM'lcalnrbeHI‘@lﬂ% 9%, mouse
mel anoma B16F1 cel | s %20 105 cel |'s/ 100Ul serumfre )\ £ gseoct ed
subcut aned¥st 0/ nt2e "t HE w8 ‘Caf 0%} Atvie: &A@VBLW,@@WQ/W% @@&1 Reeks
old). Ten bat; gy, 2 vl A o} 0 Ug§ne ich
recei ved 10 595/3%@8(&%@@’ %@fa@g(lngggo/b ﬁnm%qoe/§wg?/ ,§§6°?’ ?}ﬁ)o/r\Ml?F? 5N38
each on day§0%0gr ide ihgrowvanhedtin elfaonve tﬂoczlm&;g oerleocheasilatonus kmgnar, cal i per .
vii. Statistical Statjsti al yses were rforrred usi ng
SPss (Chi CRUBIH) IRpHORATEHEL BFROTE e TIORERHA S RTCBHIBRRE A | val ves
in figures and T%md’l’ds%d%&ﬂb@s’%ﬁ&ﬁ @8 bERaRSoaNdsr dise‘d%’%xxﬁ&%%ﬁne(x%‘tpl iof n
observations, where n is the nunber of aninmals analyzed. Data sets were
conpar ed viresenSniigher Tl@nmpaalrmblmtﬁwgh ag capgensail w)hmrtlﬂgblmhomfﬁemy s U
test. Ap val ue aonsi d i f.i cant eren | ahti,
£ R ot e D1 offety Ll PETRHRR B MbedhaR o TS SREER B e iR ang
tunmors. Arvakbif@Nas BartiNEMa?808id 185uc8 lsqudrhous cell carcinomas, adenocarcinomas,

sarcomas, gliomas, high grade gliomas, blastomas, neuroblastomas, plasmacytomas,

histiocytomas, melanomas, adenomas, hypoxic tumors, myelomas, AIDS-related
lymphomas or sarcomas, metastatic cancers, or cancers in general.

A representative but non-limiting list of cancers that the disclosed compositions
can be used to treat is the following: lymphoma, B cell lymphoma, T cell lymphoma,
mycosis fungoides, Hodgkin’s Disease, myeloid leukemia, bladder cancer, brain cancer,
nervous system cancer, head and neck cancer, squamous cell carcinoma of head and neck,
kidney cancer, lung cancers such as small cell lung cancer and non-small cell lung cancer,
neuroblastoma/glioblastoma, ovarian cancer, pancreatic cancer, prostate cancer, skin
cancer, liver cancer, melanoma, squamous cell carcinomas of the mouth, throat, larynx,
and lung, colon cancer, cervical cancer, cervical carcinoma, breast cancer, and epithelial
cancer, renal cancer, genitourinary cancer, pulmonary cancer, esophageal carcinoma,
gastric cancer, head and neck carcinoma, large bowel cancer, hematopoietic cancers;

testicular cancer; colon and rectal cancers, prostatic cancer, or pancreatic cancer.
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2. Neri, D.Bicknell, R Tunmour vascul ar targeting. Nat Rev Cancer 2005; 5:
436-46. 3. Bellone, M, Mndino, A Corti, A Vascul ar targeting,

chenot herapyeoandozmat i ve i nrrunot herapy: team ng up to attrathkiSe@nmezor2 Tr ends
| munol 2008; 29: 235-41. 4. Hatakeyama, S., Sugi hara, K., Nakayama, J.,

Akama, T.O , Wrg,disldded céapastivrisean blso béhdmgnistdred f@MdwiRg detdy. part@‘l@/arra C.,
Fukuda, M Fukuda M N. ldentjfication of nRNA splicing factors as
endot hel i dICFeEEBeRtAP rdype BRirkoMihe 8@@P%ﬁ§ﬁ&’é{ﬁﬁth%d6@%ﬂ|SZ%I?W1&RE§? cancer

cell S Pr QESMHSSQ?%E%'aﬁH hﬁspﬁéga?&%nt c]agrbrolgtqg e]oq)(%d 1R f- 1 g%horﬁ Ilﬁle' Zpealrﬂlelﬁs Yu,

J. est a,
Subt ract | mdpmcméeeesﬁumqmq:rgetng of the endotheli al surface in lung and soI I d

M Chyam. - e mghed s ferthgariiise 50w e sdtisinnt e e rpa eaitosd
E. Fukuda, ﬂgbtlfes%ﬂtcbglﬁomlﬁﬂsc TRE dﬁcl%@écﬁﬁetphﬂeé dng%%pbﬁlﬂbﬁ’é éa% ‘t%' RtbledgM S

X- dependent "1 ung col oni zati on of tunor Cancer Res 00; 60: 450-6.
7. Zhang, fluoreskkricay@iacan) PET@mMRE, TIE: dlsczl;msz:dlpleptldﬂs an$n<zm1&o51tloms cafFbkuda,

M Fukuda, N d ] t f.Bl
el st hr ohios Ty BhbugseRider 0 SRRBRRERoar e i GRbt Pty fEafh 10 oo™
P-sel ect i numgan@eﬁlaﬁ%o@gl&or%a sdi84- 8. 8. Fukuda M N. Screeni ng of

pepti de-di spl ayi ng phage libraries to identify short peptides m m cking
car bohydrat es. Met hods Enzynol 2006; Expmples- 60.

The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how the compounds, compositions,
articles, devices and/or methods claimed herein are made and evaluated, and are intended
to be purely exemplary and are not intended to limit the disclosure. Efforts have been
made to ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.), but
some errors and deviations should be accounted for. Unless indicated otherwise, parts are
parts by weight, temperature is in °C or is at ambient temperature, and pressure is at or
near atmospheric.

A. Example 1: Highly efficient drug delivery targeted to malignant tumors by
carbohydrate mimicry peptide IF7
1. Introduction

Technical advances in genomics and proteomics together with automated chemical
synthesis of DNA and proteins have greatly contributed to progress in biomedicine. By
contrast, understanding the role of carbohydrates has lagged behind due to lack of
advanced technologies: currently, recombinant or amplifiable carbohydrates can not be
produced nor can complex carbohydrates automatically be chemically synthesized.
Consequently, carbohydrate-based drug discovery has been largely unexplored despite the
fact that cancer malignancy is closely associated with carbohydrate structures found on the
tumor cell surface ( S. Hakomori. Glycosylation defining cancer malignancy: new wine in
an old bottle. Proc Natl Acad Sci U S A 99:10231-10233 (2002); S. Nakamori, et al.
Increased expression of sialyl Lewisx antigen correlates with poor survival in patients with
colorectal carcinoma: clinicopathological and immunohistochemical study. Cancer Res
53:3632-3637 (1993)). To move beyond this dilemma, peptide-displaying phage

technology and identified carbohydrate mimicry peptides have been employed ( M.N.
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9. Hakonori, S. dycosylation defining cancer malignancy: new wi ne in an
old bottle. Proc Natl Acad Sci U S A 2002; 99: 10231-3. 10. Nakanori, S.,
Kaneyama,wol2pitlateswka, S., Furukawa, H., |shikawa, O, SasakiSp01¥0620kabut o,
T., Iwanaga, T., Matsushita, Y.lrimura, T. Increased expression of sialyl

Lewi sx antHug@da,caral.eA pé@ilcwhintic DDEIseE:Uﬁirvhg'a&id 1hmbp@§1hl@nL5wiMXJae1§@kieﬂitect al
carci noma: clinicopathaol ogi cal and i mrunohi st ochem cal stud Cancer. Res
1993; 53: 3%9@17111281@11 Oféwnor orlls. Ganerikona040-4312980): RLN. FahdeaScrreningxu,

N., Asai, , er
from gl yCOObI Oﬁ)tﬁ%&?&%ﬁy 15%?11%&??%% a;yoegldeﬁ)lg\%{] Sﬁlggaq%%?@g%m%g%ﬂ%wg Gﬁ“%lgéc/)c h?/m
B| ophys AdVlatha@OBnzyb B @16:49-6050306)1 4. Tekiotet al. A kw, appmmhszhhng dBCQVeEﬁS| ey,
A f f ' - bi tid
froma he%a%%gf%aﬂl E)@Vtaasgh?g%%nlgy@d%BO ﬂ\ﬁ‘?@fy}i@%%@ éloghn S 5o: des
5398-402. AQ3a 11€0M97-5bF 2006 LI, %coM D. NE fhanNREB,Ealklfélyt &. cRnlgbﬁﬁrfer ®

Dorsal skinfold chanber technique f ravital m croscopy in nude mce.
Am J Pat hdboldgei; Afamily p@s&oerzavamnA ky@émgemsk@gsefrom aAexanéakqlet ¢m®pe

T.V. O Dwyer,, P.J. | dan cl A ~ nolv- anal ogue
Tt agont >a MY Bop N AR S - R 0 B Rt T REi oot o
di ff erent iBLLCRASPASH iasitificatab @@el@@ﬁ@h@%ﬁln@nﬁ@ rantl HRH 365t 8D inteR@EREyRES
2003; 63: 3241-6. 15. Mandler ., Sausville, E. A, Roettinger,

A.J., Newdaiss, spnthetic L@ept[dep(nhlbkq:dqgarb@yﬂrate -Sefregderh canqey pghgﬂommt@n to the

omenebor DS s SRR o Ly DM ATR T By

antiproli fdbpaideneluﬁgbehizytl(ﬁlﬂoﬁtUﬂBﬂcéﬂsﬁ‘@ﬁﬁceﬁREE6®E@B®-46@KJOOD) rJeZhang I‘dat I
Cancer Inst 2000; 92: 1573-81. 16. Ei seman, Lan, attuta, T.F.
Hanbur ger 2l iRY L%@éﬁﬁep@edentchmgesplomzwoeﬁ ﬁlé m%wmw%lﬁ ﬁlﬁe Helet®- and

G ot iyt ann o) ST AT ST AebiIohi Bl b P slstilts CoRER Rio i R sar
When I-peptide was loaded into apoptosis-inducing liposomes (R. De Maria, et al.

Requirement for GD3 ganglioside in CD95- and ceramide-induced apoptosis. Science
277:1652-1655 (1997)) and injected intravenously into mice without tumors, I-peptide
targeted those liposomes to lung endothelial cells, which display potential carbohydrate-
dependent sites allowing cancer cell colonization (S. Hatakeyama et al. Identification of
mRNA splicing factors as the endothelial receptor for carbohydrate-dependent lung
colonization of cancer cells. Proc Natl Acad Sci USA 106:3095-3100 (2009)). Mice
treated with I-peptide-loaded liposomes did not show carbohydrate-dependent cancer
colonization of the lung. Significantly, when I-peptide-loaded liposomes were injected
into mice bearing subcutancously produced B16 tumors, the size of primary tumor was
reduced. Anti-tumor activity promoted by I-peptide can be mediated by annexin 1
(Anxal), as I-peptide bound to an annexin 1 (Anxal) fragment (S. Hatakeyama et al.
Identification of mRNA splicing factors as the endothelial receptor for carbohydrate-
dependent lung colonization of cancer cells. Proc Natl Acad Sci USA 106:3095-3100
(2009)). Extensive subtractive proteomics identified Anxal as a specific tumor
endothelial cell surface marker (Oh et al. Subtractive proteomic mapping of the
endothelial surface in lung and solid tumours for tissue-specific therapy. Nature 429:629-
635 (2004)). These preliminary observations together with carbohydrate binding activity
by annexin family proteins (R. Hannon et al. Aberrant inflammation and resistance to

glucocorticoids in annexin 1-/- mouse. Faseb J 17:253-255 (2003); H.A. Lehr et al. Dorsal
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m ce bearing MDA- MB-231 human breast cancer xenografts. Cancer Chenot her
Phar macol 2005; 55: 21-32. 17. Solit, D.B., Zheng, F.F., Drobnjak, M,
Munst er, WOND11/d#39di ns, B., Verbel, D., Heller, G, Tong@CTMK201@osmon- Car do,
C., Agus, D.B., Scher, HI.Rosen, N 17-Allylam no-17-

denet hoxyg;ﬁhﬂalﬂahmba tbﬂdllltﬁl%§oi i‘m&adlag hac@kiapy inhudntiicegam J Raget or and
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ii. Identification of IF7: tumor-targeting and Anxal-binding peptide

I-peptide (IELLQAR; SEQ ID NO:13), was identified as a selectin ligand mimicry,
and when injected intravenously into mice, synthetic I-peptide inhibited carbohydrate-
dependent cancer cell colonization to the lung (Fukuda et al., Cancer Res 2000; 60: 450-
6; Zhang et al. Cancer Res 2002; 62:4194-8). I-peptide binding activity to Anxal can be
used as a tumor-targeting vehicle. However, as previously shown the I-peptide also
targets to normal lung through pre-mRNA splicing factors (Hatakeyama, S. et al., Proc
Natl Acad Sci 2009; 106:3095-100). Thus, a peptide sequence specifically targeting
tumor but not normal lung vasculature is desirable. Organ targeting of phage clones
intravenously injected into tumor-bearing mice indicated that IFLLWQR, designated IF7,
targets tumor but not lung tissue (Figure 1E, clone #2). Furthermore, tumor targeting by
IF7 phage was completely inhibited by anti-Anxal antibody (Figure 1F), showing that IF7
binds to tumor vasculature through Anxal expressed on the endothelial cell surface (Oh et
al. Nature 2004; 429:629-35). Although low levels of Anxal was detected in lung by
biotinylation (Hatakeyama et al., Proc Natl Acad Sci 2009; 106: 3095-100), IF7 targeting

to the lung in tumor-bearing mice could not be detected (Figure 1F), showing that Anxal
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in a dorsal skinfold chamber installed on nude mice (Lehr et al., Am J Pathol 1993; 143:
1055-62). IF7-A488 was injected through the tail vein and tumor fluorescence was
monitored microscopically, fluorescence signals appeared in the tumor within one minute,
reached a plateau in 9 min, and remained high for 40 min or until the experiment was
terminated (Figure 5A-a, Figure 5B). By contrast, control peptide RQ7-A488 signals were
either not detectable or remained at background levels (Fig. 5A-b, Fig. 5B). When anti-
Anxal antibody was injected prior to IF7-A488 injection, fluorescence signals in tumors
were significantly reduced (Figure 5A-d, 5B). On the other hand, an irrelevant rabbit IgG
antibody did not inhibit IF7-A488 tumor targeting (Figure 5A-c, 5B). Tissue sections
prepared from the tumor 20 min after injection showed vascular staining by IF7-A488
(Figure 5C-a) but not RQ7-A488 (Figure 5C-b). These results indicate that IF7 targets the
tumors through Anxal expressed on the endothelial cell surface.

IF7-A488 levels remaining in circulation of tumor-bearing mice can indicate the
tumor targeting efficacy by IF7 (Figure 5D). When IF7-A488 was injected intravenously
into control mice without tumors, IF7-A488 remained in circulation after an initial surge.
However, when IF7-A488 was injected into B16-tumor-bearing mice, the initial surge of
fluorescent signals was significantly reduced, followed by their complete disappearance
from the circulation, indicating extremely high tumor-targeting efficacy of IF7.

iv. Tumor-specific delivery by an IF7-conjugated drug

An anti-cancer drug conjugated to IF7 can deliver the drug to the tumor and
suppress tumor growth in vivo. IF7 was conjugated with a geldanamycin analogue 17-
AAG, an apoptosis-inducing drug (Vasilevskaya, 1. et al., Cancer Res 2003; 63: 3241-6;

Mandler, R. et al., J Natl Cancer Inst 2000; 92: 1573-81) (Figure 2). When the IF7-GA
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vessels and morphologically apparent necrosis of blood vessels, indicative of a GA effect

against tumor and tumor endothelial cells (Vasilevskaya et al., Cancer Res 2003; 63:
3241-6; Solit et al., Cancer Res 2003; 63:2139-44). Histological analysis of major organs
from all mice used showed no apparent abnormalities. Blood tests from all mice showed
no abnormalities in liver function, kidney function and blood cell count. However, tumor-
bearing mice treated by IF7-GA did not survive longer than control mice.

Similar results were obtained using a lung carcinoma tumor model produced by
subcutaneous injection of Lewis lung carcinoma (LLC) cells into BL6 mice (Figure 6A-b,
Figure 6B-b), and in human prostate and breast cancer mouse models produced by
respective orthotopic injection of human prostate cancer PC3 cells and breast cancer
MDA-MB-231 cells into immunodeficient mice (Figure 6A-c, 6A-d, 6B-c and 6B-d).

The IF7-GA dosage used herein can be considered to be optimal, as increasing
doses did not improve survival of tumor-bearing mice or reduce tumor size. The failure to
rescue [F7-GA-treated mice is due to modest activity of GA, which induces apoptosis by
inhibiting Hsp-90 (Clarke et al., Oncogene 2000; 19:4125-33; Panaretou et al., Mol Cell
2002; 10:1307-18). Therefore IF7 was conjugated to SN-38, a highly potent anti cancer
drug (Meyer-Losic et al., Clin Cancer Res 2008; 14:2145-53) (Figure 7) using an esterase-
cleavable cross-linker. Remarkably, when IF7-SN38 was injected intravenously into mice
with large B16 solid tumors, those mice were rescued (Figure 8A): tumor-bearing mice
survived as long as IF7-SN38 injections continued (Figure 8A). Thus, IF7-SN38 was
effective in rescuing mice at near terminal stages, whereas IF7-GA was not. IF7-SN38
slowed tumor cell proliferation immediately following administration, although tumor size
gradually increased (Figure 8B). Despite large tumor sizes, mice showed no signs of
weakness during extended days of survival mediated by IF7-SN38. Tumors from IF7-
SN38-injected mice occasionally showed edema, while tumors from control mice did not.

These observations indicate that fluid accumulation contributed to increased tumor size
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seen in IF7-SN38 injected mice. To determine the effect of IF7-SN38 on early stage of
tumors, IF7-SN38 was injected on day 8, and tumors were isolated two days later.
Tumors from IF7-SN38-injected mice are smaller and contain more necrosis compared to
those from control mice (Figure 8C). The IF7-SN38 dosage used in this study was at 7.5
mg/kg, whereas SN-38 conjugated with a peptide without tumor vasculature targeting
activity was used at 95 mg/kg in a previous study (Meyer-Losic et al., Clin Cancer Res
2008; 14:2145-53).

To further analyze the effect of IF7-SN38, mice with peritoneally injected B16
tumors were tested. In peritoneal B16 tumors, cancer cells grew rapidly and mouse
survival was limited. In these experiments, IF7-SN38 lengthened the survival time of B16
tumor-bearing mice (Figure 8D). IF7-GA was also effective in lengthening the survival of
B16 tumor-bearing mice. Tumors isolated from IF7-GA treated and IF7-SN38 treated
mice were smaller than those from control mice (Figure 8E). In control tumor-bearing
mice, many small foci resulting from micrometastasis were seen on the peritoneal wall,
whereas micrometastasis was not detected in IF7-GA-treated and IF7-SN38-treated mice.
Histology showed that tumors from IF7-GA and IF7-SN38 treated mice show more fat
cells than tumor from control mouse (Figure 8F), indicating that both IF7-GA and IF7-
SN38 suppressed proliferation of cancer cells. Note that the effect shown in Figures 8E
and 8F of IF7-SN38 is superior to the effect of IF7-GA. Blood tests showed no
abnormalities in liver function, kidney function and blood cell count.

In above described experiments, tumor size was measured using a caliper.
However, this method is not the most accurate, in particular if necrosis causes edema or
accumulation of lymphatic fluid in the tumor. In order to monitor the effect of IF7-SN38
in vivo in the mouse, a luciferase expressing stable cell line, HCT116-luc, was produced
and photon numbers produced by live HCT116-luc cells were measured. When IF7-SN38
(0.68 umoles) was injected to HCT116-luc tumor bearing mice, numbers of live HCT116-
luc cells reduced in the next day, whereas without IF7-SN38 injection these cells increased
2 days later (Figure 10). This indicated that IF7-SN38 should be administered daily to
suppress tumor growth. When IF7-SN38 was injected intravenously every day to
HCT116-luc tumor-bearing mice, growth the tumors was completely suppressed, which
was demonstrated by both photon numbers and caliper measurements (Figure 11).

v. Targeting and penetration of IF7C(RR) peptide to the tumor vasculature

Since IF7-SN38 is highly hydrophobic, there was a concern regarding a possibility

that IF7-SN38 becomes insoluble after intravenous injection. Such may reduce the
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conjugated to FITC-poly-L-lysine, IF7C(RR)-conjugated FITC-poly-L-lysine bound to the
surface of Anxal-expressing mouse endothelial F-2 cells (Figure 12A). The cytoplasmic
and nuclear FITC signals are consistent with the localization of Anxal in the cytoplasm
and nucleus (Gerke, 2005 #5299). FITC-poly-L-lysine without IF7C(RR) did not bind to
F-2 cells (data not shown). When IF7C(RR)-conjugated FITC-poly-L-lysine was added to
F-2 cells grown on a filter of the insert for trans well chamber, washed and then incubated
in a medium at 37°C or at 4°C, fluorescence migrated to the lower chamber from cells
incubated at 37°C but not at 4°C (Figure 12B). This indicates that IF7C(RR) binding and
transport is mediated by an active transport mechanism through cells. To determine if the
binding and transport of IF7C(RR) occur in vivo in the tumor vasculature, IF7C(RR)-
conjugated FITC-poly-L-lysine was injected intravenously into a B16 tumor-bearing
mouse. The tumor tissue sections showed green fluorescence signals around the abluminal
arca of the vasculatures (Figure 12C), indicating the binding of IF7C(RR) to the tumor
vasculature and transport of this peptide from luminal to abluminal surface through
endothelial cells. Small molecules such as SN-38 conjugated with IF7C(RR) can
penetrate to the tumor deeper and faster than the large molecule such as poly-L-lysine.

vi. Effect of IF7C(RR) conjugated SN-38 on HCT116-luc tumors

The activity of IF7C(RR)-SN38 was tested using HCT116-luc tumors described
above. A nude mouse with large HCT116-luc tumor was injected with IF7C(RR)-SN38
by daily injection and tumor size was monitored by luciferase-based chemiluminescence
(Figure 13). It appears that IF7C(RR)-SN38 had stronger anti-tumor activity than IF7-
SN38 shown in Figure 11. IF7C(RR)-SN38 not only suppressed the growth but also
reduce the size significantly, while IF7-SN38 did not substantially reduce the tumor size
below the pre-drug injection level.

To determine further the anti-tumor activity of IF7C(RR)-SN38, the effect of this
drug was tested at low doses. Reduced dosage experiments showed that IF7C(RR)-SN38
effectively suppressed HCT116-luc tumor growth as low as at 0.81 umoles/kg (Figure 14).
We anticipated that IF7C(RR)-SN38 injected at these dosages have no side effects. This

was confirmed by a series of blood tests (Figure 15).
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3. Discussion

Anxal localizes to the tumor endothelial cell surface in endothelial caveolae and is
internalized through endocytosis (Schnitzer et al., J Biol Chem 1995; 270:14399-404). A
recent study indicates that a ligand bound to endothelial caveoli protein at the apical cell
surface is efficiently transported to the basal surface and released to the stroma below
(Schnitzer Adv Drug Deliv Rev 2001; 49:265-80). Therefore, IF7-conjugated drug
captured by endothelial cells at the luminal surface can be released to the stroma where
cancer cells could be exposed to drug at high concentration. During these processes, the
peptide moiety of the anti-cancer drug conjugate would likely be digested by proteases
allowing drug to penetrate tumor cells. This hypothesis is consistent with histological
observations showing that cancer cells located around the vasculature underwent apoptosis
in tumor-bearing mice injected with the IF7-conjugated apoptosis-inducing drug IF7-GA
(Figure 6B). Free SN-38 can be produced through the action of serum or tissue esterases.
This allows SN-38 to enter cells and have its effect.

An IF7-conjugated anti-cancer drug improves chemotherapy efficacy through
binding of IF7 to Anxal (Fig. 1F-H) and by expression of Anxal on tumor vasculature
(Fig. 1F, 5A-C) (P. Oh et al. Subtractive proteomic mapping of the endothelial surface in
lung and solid tumours for tissue-specific therapy. Nature 429:629-635 (2004)). These
features lead to extremely high specificity and efficacy in delivering an IF7-conjugated
compound to the tumor (Figure 5). Given that it may take at least 15-30 minutes for an
antibody to bind its antigen, the efficacy of IF7 binding to the tumor vasculature exceeds
the levels of any tumor-targeting reagent known so far. Since it is a 7-mer peptide,
production and quality control of IF7 is much easier than that used to produce humanized
monoclonal antibodies for clinical trials (S. Izumoto et al. Phase II clinical trial of Wilms
tumor 1 peptide vaccination for patients with recurrent glioblastoma multiforme. J
Neurosurg 108:963-971 (2008)). Furthermore, peptides are readily degradable, and
therefore concerns regarding human and environmental toxicity should be minimal. A
short 7-mer peptide such as IF7 likely does not function as an antigen, and therefore
concerns regarding immune reactions in patients injected by IF7 should be minimal.

In general, peptide-based drugs have been considered unstable as they are
susceptible to proteases in vivo (L. Otvos, Jr. Peptide-based drug design: here and now.
Methods Mol Biol 494:1-8 (2008), L.A. Landon et al. Is phage display technology on
target for developing peptide-based cancer drugs? Curr Drug Discov Technol 1:113-132

(2004)). However, the extremely high tumor vasculature-targeting achieved by IF7 can
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et al. Pharmacology of the novel antiangiogenic peptide ATN-161 (Ac-PHSCN-NH2):

observation of a U-shaped dose-response curve in several preclinical models of

angiogenesis and tumor growth. Clin Cancer Res 14:2137-2144 (2008)). However, clinical

trials have not yet yielded promising outcomes. IF7 can have advantages over previously

known tumor vasculature-targeting peptides because it targets Anxal, which was

identified after rigorous comparisons of normal and tumor vasculature (P. Oh et al.

Subtractive proteomic mapping of the endothelial surface in lung and solid tumours for

tissue-specific therapy. Nature 429:629-635 (2004)).

Successful targeting of drug delivery to the tumor vasculature has not been

achieved in humans (Ruoslahti E. et al. Annu Rev Immunol 2000; 18:813-27; Neri, D. et

al. Nat Rev Cancer 2005; 5:436-46; Bellone, M. et al. Trends Immunol 2008; 29:235-41).

The carbohydrate mimicry peptide IF7 can serve as a vehicle for such delivery because

IF7 targets Anxal, which is specifically expressed on tumor vasculature (Oh et al. Nature

2004; 429:629-35). Peptide-based therapeutics are advantageous, as large quantities of

short, highly purified peptides can be synthesized at low cost for clinical trials (Izumoto et

al., J Neurosurg 2008; 108:963-71). Furthermore, peptides are readily degradable,

concerns regarding human and environmental toxicity should be minimal. Although no

peptide-based anti-cancer drugs have been established (Arap et al.,. Science 1998;

279:377-80; Murphy, E. et al., Proc Natl Acad Sci 2008; 105: 9343-8; Oku, N. et al.,

Oncogene 2002; 21:2662-9; Donate, F., et al., Clin Cancer Res 2008; 14:2137-44), clear

anti-cancer activity by IF7-GA and IF7-SN38 indicates that the rapid delivery of 1F7-

conjugated drug overcomes potential problems of IF7 proteolytic degradation.

Effective chemotherapy should rescue patients with malignant tumors not only in
carly but in advanced stages, and further suppress recurrence of malignancy by eradicating
cancer stem cells. Highly efficient targeted drug delivery by IF7 would allow multiple

chemotherapies by different anti-cancer drugs each with a distinct activity. Nonetheless,
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iii. In vivo phage targeting.

Mouse melanoma B16F1 cells (2x10° cells/100ul PBS) were injected
subcutaneously into the dorsal flank of C57BL/6 female mice (8-10 weeks old). Ten days
later, I-peptide displaying phage clones or each clone displaying I-peptide related
sequence (1x10° pfu) in 100 ul PBS was injected intravenously. In a separate set of
experiments, rabbit anti-Anxal antibody (H-65, Santa Cruz) or rabbit IgG (20 ug IgG)
was injected 15 minutes prior to phage injection. The mouse was perfused with TBS
containing 1 mM CaCl, (TBSC), and tumor and lung tissue was isolated. Tissue
homogenates (100 mg protein) were incubated with competent K91 bacteria, and plated on
LB agar containing tetracycline (10 ng/ml) and Kanamycin (100 ng/ml). Colonies
appearing on an agar plate after culturing at 37°C for 20 hours were counted.

iv. Binding of IF7-A488 to IF7-Hise protein.

Full-length ¢cDNA encoding Anxal was obtained from Invitrogen (Carlsbad, CA)
and subcloned into pET29a vector (Novagen) to produce an IF7-Hise fusion protein.
Recombinant proteins were purified by Ni' affinity chromatography. Wells of a black 384-
well plate (Greiner bio-one) were coated with recombinant IF7-Hisg protein (10 pg/well).
IF7-A488 (4 ng/ml) dissolved in 10 mM Tris-HCI buffer, pH7.4, containing 1 mM CaCl,
and 0.05% Tween 20, was added. After washing the plate, fluorescence was measured by
a Molecular Devices Analyst HT plate reader. Analysis of inhibition of binding of Lewis
A oligosaccharide to Anxal-Hiss by IF7 and control RQ7 peptide was carried out using
FITC-conjugated polyacrylamide-LeA (Glycotech) as described above.
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acids 1 to 7 of SEQ ID NO 20) consist of conservative amno acid
substitutions. 12. The conposition of any one of clains 5-8, wherein
t he portiwo 20f1/a78®@4am no aci d sequence correspondi ng toPCHAISEQOENCE

| FLLWQR (amino acids 1 to 7 of SEQ ID NO 20) can have at | east 70% sequence

identity to they.seguilodmakiglof@R7{488a deesalskihfsld chambeBh@ddw NO 20) .
13. The conposition of any one of claims 5-8, wherein the portion of the
am no acid sequbhe¥ilypg é%rﬁl@ﬁmar{bL%utwvgaéqﬁ%@é L AR IPEHTRESR ds 1 to

7 _of SEQ | N6k Qs ﬁl?&uﬁﬁwa%d%h gg%%fe B@%@%@;&?ﬂﬁﬁ 1 ﬂ%j}&é{%tg&n@gﬁaﬂf%d%@guence

| FLLWQR (amno acids™1 t nposi ti1on of
any one ofdocdadshisfobd Shanvitve ired rectpiient andexonscl(8bidndedky fanatp Battde hak) at | east

S0 1D N soyrien (b3 iy BP0 0h S22, OB st Ao pieetg! 808330 cr i n

the annexizy.ib70iNdiRge ALFINRKA %%@u@twis%§§th§1&9 'B%%H{o'n&ﬁ IRjEL R &fcl' @@A) Of
the sequence | FLLWOR (amno acids 1 to

conposi t i a2 2fTrdremoetbanolizy glf/'g). tHYeA 488 mdi@@mﬂ%e(d]%phéOchpmS%gluchschV\Q?CR

SEQO I D NO 17. | FLL S D NQ 19), JFEL RR ( SE D NGO 1
fFLSV\QRCR@ BECRY @\%%R%Og frihe yin. V’éﬂr@bm fbaf %Quté? fnepr W/s?ﬁ%r ein
the am no R eedsa%au@dw@edq%naszasssmfopiaﬁlfm cb %ﬁseog@ @%&Z)di%ﬂal:

bdr{RCRR
(SEQ I D NO 19), |FLL or EQ 1D NO 22).
18. The cowptesi(DPGA aofl E&’r@onunéemﬂlﬁthMOImnblwmeawms tréltténtaamtlﬂ@n&adi d

Zg?gegﬁgs% ng?éyoﬁg 6?":591n a Cruz or ra bit Pg% Eﬂﬂug Ig%} Was%rljected ?5 ?I?llrl]l?t%sr f)/raférl t\ole am no

IF7-A488 injection. Signal intensity in the tumor from 0 min to 40 min was measured by
Image J (NIH, Maryland). After 10 min, irradiation of specimens by a UV lamp was
limited only to times when photos were taken to avoid fluorescence bleaching. The tumor
was isolated from the dorsal skin folder chamber, fixed with 4% paraformaldehyde at
room temperature for 15 min, immersed in O.C. T compound, and cryosections were made.
Frozen sections were overlaid with Vectashield containing DAPI (Vector laboratories) and
examined under a Zeiss Axioplan fluorescence microscope.

vi. Tumor models and IF7-GA or IF7-SN38 treatment.

Mouse melanoma B16F1 cells (2x10° cells/100ul serum-free DMEM) were
injected subcutaneously into the dorsal flank of C57BL/6 female mice (8-10 weeks old).
Ten days later, mice were divided randomly into 4 groups, which received (1) 100 ul 5%
glucose or the same amount of 5% glucose containing (2) IF7, (3) GA or (4) IF7-GA at 1.3
mM each on days 10, 12, and 14. On day 15, mice were sacrificed and tumor weights
determined. Mouse Lewis lung carcinoma (LLC) cells (4x10° cells/100 ul serum-free
DMEM) were injected subcutancously into the dorsal flank of C57BL/6 female mice (8-10
weeks old). Seven days later, mice were divided randomly into 4 groups and received (1)
100 ul 5% glucose or 5% glucose containing (2) IF7, (3) GA or (4) IF7-GA at 1.3 mM on
days 7,9, and 11. On day 13, mice were sacrificed and tumor weights determined. For the
prostate cancer model, SCID/C.B-17 male mice (6-8 weeks old) were anesthetized by
peritoneal injection of 1.25% 2,2,2-Tribromoethanol. Human prostate cancer PC3 cells
(1x10° cells /20 pl serum-free DMEM) were injected orthotopically into the mouse

prostate. On day 7, mice were divided into 4 groups and treated as above on days 7, 12, 17
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19. The conposition of any one of clainms 1-4 or 18, wherein the am no acid
sequence has at |east 55% sequence identity to SEQ ID NO 2, wherein

di f f erencwe 2battoie®a t he ami no aci d sequence and SEQ | D ROrarscanss®yr2 of
conservative am no acid substitutions. 20. The conposition of any one
of clai ms ahd42. 08,dapn8 klicewhes ﬁcﬁﬁb&tﬁa@l@rﬁﬁa‘r@@ﬂnﬁoﬁ@éﬁgﬁﬂ@Qietehﬁi:‘neatFdr&Eét 70%
sequence identity to SE The corrp05|t|on of anﬁ one of

clains 1- zbr@ﬂst %chlunwﬁ%%‘éwcﬁry demse naeq 63 &ﬁﬁ@ﬁ@éd Hu&re gcqtedhwithgoos
sequence | ql%&l'bgé(afﬁgan\?ﬁer b nN%]%BI cells (1)(12(?3 ITHE S%ﬁ[rgigﬁéﬁléso@al%ceg%tone of

clalmsl € am no aci sequenceé co | D NO 2.

WO 2011/ 0 Ap3@{IRG1d 20 %th 3820 62 niabiiel @M@chkmson S -Jodd) € A0QRBASdrh@y Of

any one of clainms 1-4 or 18-23, wherein the am no acid sequence consists of

SEQ | D NO fat. Intravenowsnjeqtinn ofdFpésh endeorgfol é@@gelﬁﬁéolwedlsahedsﬂeﬁdascnhhéf@u n

}BeNgmzno f b%ﬁf&ugg&@}ﬁ&rﬂpﬂ ses at least 5 consecutive am no acids of SEQ
For the results shown in Figure 9, mouse melanoma B16F1 cells (2x10° cells/100ul

serum-free DMEM) were injected subcutaneously into the dorsal flank of C57BL/6 female

mice (8-10 weeks old). Ten days later, mice were divided randomly into 3 groups, which

received 100 ul 5% glucose containing 0.082 umoles of IF7-Dox or IF7-SN38 each on
days 10, 12, 14 and 16. Tumor sizes were measure using a caliper.

vii. Statistical analysis.

Statistical analyses were performed using SPSS (Chicago, IL) and Microsoft Excel
(Redmond, WA) programs. All values in figures and text are expressed as means
+standard deviation (SD) of » observations, where # is the number of animals analyzed.
Data sets were compared with Student’s unpaired #-test (two tailed) or Mann-Whitney’s U
test. A p value < 0.05 was considered significant.
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49. The conposition of any one of clains 1-48, wherein the conposition
further conprises an anti-cancer agent. 50. An isolated nucleic acid
conpri si lyoaonuobmiuc aci d sequence encodi ng a pepti de amdTrase@byperncror di ng
to any one of clains 1-49. 51. A nethod conprising adm nistering to
a subj ect SEGIDPIEHti on dO¢MMPARg to any one of clains 1-49. 52. The
nmet hod of claimb51, wherein the subject conprises a cell, wherein the cell

i s a tunorSEQIPNO:S FELLRMR et hod of claim51 or 52, wherein the

subj ect i s %ggiof tr wherein the admnistration treats the

subj ect . SeQD 4'.6 The ﬁr{ﬁlﬁj‘d&%f cl aim 53, wherein the subject has cancer,
wherei n t IREQANMNODStrati dSLLGAR s t he cancer of the subject. 55. A

met hod of | 0g a tunpr |l in a subject, the nmethod conpri sing
adm ni steré%%ﬁ\}@%e subjr%cwﬁgséorrposi tion according to any one of clains

1- 49. SEQ ID NO:9 LLLMQLR
SEQ ID NO:10 LYLQRLR
SEQ ID NO: 11

MAMVSEFLKQARFLENQEQEYVQAVKSYKGGPGSAVSPYPSFNVSSDVAALHKA
IMVKGVDEATIDILTKRTNAQRQQIKAAYLQENGKPLDEVLRKALTGHLEEVVL
AMLKTPAQFDADELRGAMKGLGTDEDTLIEILTTRSNEQIREINRVYREELKRDLA
KDITSDTSGDFRKALLALAKGDRCQDLSVNQDLADTDARALYEAGERRKGTDVN
VFTTILTSRSFPHLRRVFQNY GKYSQHDMNKALDLELKGDIEKCLTTIVKCATSTP
AFFAEKLYEAMKGAGTRHKALIRIMVSRSEIDMNEIKVFYQKKYGISLCQAILDET

KGDYEKILVALCGGN

SEQ ID NO:12 IFLLWQRKKKC

SEQ ID NO:13 IELLQAR

SEQ ID NO:14 IFLLWQRC

SEQ ID NO:15 RQWLLFI

SEQ ID NO:16 RQWLLFICRR

SEQ ID NO:17 IFLLWQRCR

SEQ ID NO:18 IFLLWQRCRRR

SEQ ID NO:19 IFLLWQRCRR

SEQ ID NO:20 IFLLWQRXXXX (X can be any amino acid)
SEQ ID NO:21 IFLLWQRCXXXX (X can be any amino acid)
SEQ ID NO:22 IFLLWQRCRRRR

SEQ ID NO:23 DDDDK

SEQ ID NO:24 KLAKLAKKLAKLAK
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WO 2011/ 079304PCT/ US2010/ 062072 - one of clainms 1-49 and detecting the
conposition in the subject. 57. The nethod of claimb56, wherein

det ect i ngwOhel1oosasi ti on thereby detects a tunor in thecsasp@one2072

58. The nethod of claim56, wherein detecting the conposition thereby

di agnoses cancer in the subject. 59. The nethod of claimb56, wherein
detecting the conposition conprises detecting the |evel, anmpunt,

concentrat i on,AGPIROVHHHFBRT M HPeSidadnhg mcty nwheRgBS PENtPR coOPEstCer
t1SSue Jfind Qﬁﬁﬁ@gﬁ, d tha %%‘?ﬁd“t&é‘&%&&ﬁhm RO on £OJLENt r At on, or a

conbi nation o ng of the conposition to cancer tissue in the subject
i ndi cat es t He Threomngeissioofof then d awberin the térbolsydojte ctceptor is annekif.1. The net hod

of claimb56,. further conpri.sjng.repeatin he adm nistration and defection
at a later t¥nEl® Wé’i“fgggfﬁhﬁﬁéé)ri n™ ﬁ@gﬂ%%m}noa% ?th}le%ct?r?é’éﬁ%]t?‘éﬂ"leg’n, or a

conbi nglih PiheRbrtBhPdthRAGQhtdrhe conposition to cancer tissue in the subject
I ndi cates the progress of the endonetriosis in the subject. 61. The

met hod of cl4iPhes®mpositichef awoemy ofsilaigsrlepediciay thewellagaiumaetactt i on and
SECERE LE T RES VT i R NN T
ti ssue dothpiiles IFURVRORX RHiifRiEEs 1 e B VBN EPNO 20), TIFERIWEBRK XQbnidtLag@ncer in
the SUQ[JO EéCOtf'SEQ ID NO:20), IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20),

IFLLWQRXXXX (amino acids 1 to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID

NO:20), wherein each X is independently a polar or charged amino acid, wherein the amino

acid sequence has none, one, or more conservative amino acid substitutions in IFLLWQR

(amino acids 1 to 7 of SEQ ID NO:20).

6. The composition of claim 5, wherein each X can independently be selected from all,
any set of 10, any set of 9, any set of 8, any set of 7, any set of 6, any set of 5, any set of 4, any
set of 3, any set of 2, or any 1 of the amino acids C, R, K, S, T, H, D, E, N, Q, and M.

7. The composition of claim 5, wherein each X can independently be selected from the
set of three amino acids C, R, and K.

8. The composition of claim 5, wherein each X can independently be selected from the
set of two amino acids C and R.

9. The composition of any one of claims 5-8, wherein a single one of the X in the
amino acid sequence is C, two of the X in the amino acid sequence are C, two of the X in the
amino acid sequence are R, three of the X in the amino acid sequence are R, four of the X in
the amino acid sequence are R, or a compatible combination thereof.

10. The composition of any one of claims 5-9, wherein the amino acid sequence
consists of IFLLWQRX (amino acids 1 to 8 of SEQ ID NO:20), IFLLWQRXX (amino acids 1
to 9 of SEQ ID NO:20), IFLLWQRXXX (amino acids 1 to 10 of SEQ ID NO:20),
IFLLWQRXXXX (amino acids 1 to 11 of SEQ ID NO:20), or IFLLWQRXXXXX (SEQ ID
NO:20).

11. The composition of any one of claims 5-8, wherein the portion of the amino acid
sequence corresponding to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID NO:20) can
have at least 55% sequence identity to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID
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acids 1 to 7 of SEQ ID NO:20) consist of conservative amino acid substitutions.

12. The composition of any one of claims 5-8, wherein the portion of the amino acid
sequence corresponding to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID NO:20) can
have at least 70% sequence identity to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID
NO:20).

13. The composition of any one of claims 5-8, wherein the portion of the amino acid
sequence corresponding to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID NO:20) can
have at least 80% sequence identity to the sequence IFLLWQR (amino acids 1 to 7 of SEQ ID
NO:20).

14. The composition of any one of claims 5-8, wherein the annexin 1-binding
compound has at least 5 consecutive amino acids of the sequence IFLLWQR (amino acids 1 to
7 of SEQ ID NO:20).

15. The composition of any one of claims 5-8, wherein the annexin 1-binding
compound has at least 6 consecutive amino acids of the sequence IFLLWQR (amino acids 1 to
7 of SEQ ID NO:20).

16. The composition of claim 5, wherein the amino acid sequence comprises
IFLLWQRCR (SEQ ID NO:17), IFLLWQRCRR (SEQ ID NO:19), IFLLWQRCRRR (SEQ
ID NO:18), or IFLLWQRCRRRR (SEQ ID NO:22).

17. The composition of claim 5, wherein the amino acid sequence consists of
IFLLWQRCR (SEQ ID NO:17), IFLLWQRCRR (SEQ ID NO:19), IFLLWQRCRRR (SEQ
ID NO:18), or IFLLWQRCRRRR (SEQ ID NO:22).

18. The composition of any one of claims 1-4, wherein the amino acid sequence
comprises SEQ ID NO:2 having none, one, or more conservative amino acid substitutions.

19. The composition of any one of claims 1-4 or 18, wherein the amino acid sequence
has at least 55% sequence identity to SEQ ID NO:2, wherein differences between the amino
acid sequence and SEQ ID NO:2 consist of conservative amino acid substitutions.

20. The composition of any one of claims 1-4, 18, or 19, wherein the amino acid
sequence has at least 70% sequence identity to SEQ ID NO:2.

21. The composition of any one of claims 1-4 or 18-20, wherein the amino acid
sequence has at least 80% sequence identity to SEQ ID NO:2.

22. The composition of any one of claims 1-4 or 18-21, wherein the amino acid

sequence comprises SEQ ID NO:2.
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SEQ ID NO:2.

24. The composition of any one of claims 1-4 or 18-23, wherein the amino acid
sequence consists of SEQ ID NO:2.

25. The composition of any one of claims 1-4, wherein the amino acid sequence
comprises at least 5 consecutive amino acids of SEQ ID NO:2.

26. The composition of any one of claims 1-4, wherein the amino acid sequence
comprises at least 6 consecutive amino acids of SEQ ID NO:2.

27. The composition of any one of claims 1-4, wherein the peptide comprises at least 6
amino acids.

28. The composition of any one of claims 1-4 or 18-27, wherein the peptide comprises
at least 7 amino acids.

29. The composition of any one of claims 1-15 or 18-28, wherein the peptide
comprises at least 8§ amino acids.

30. The composition of any one of claims 1-29, wherein the peptide comprises at least
9 amino acids.

31. The composition of any one of claims 1-30, wherein the moiety is a small
molecule, pharmaceutical drug, toxin, fatty acid, detectable marker, conjugating tag, nanoshell,
or enzyme.

32. The composition of any one of claims 1-31, wherein the moiety is covalently
linked to the peptide.

33. The composition of claim 32, wherein the moiety is linked to the amino terminal
end of the peptide.

34. The composition of claim 32, wherein the moiety is linked to the carboxy terminal
end of the peptide.

35. The composition of claim 32, wherein the moiety is linked to an amino acid within
the peptide.

36. The composition of any one of claims 1-35, further comprising a linker connecting
the moiety and the peptide.

37. The composition of any one of claims 1-36, wherein the moiety is SN-38, wherein
the amino acid sequence does not consist of SEQ ID NO:2.

38. The composition of any one of claims 1-36, wherein the moiety is SN-38, wherein

the peptide does not consist of SEQ ID NO:2.

&4



WO 2011/079304 PCT/US2010/062072

chemotherapeutic agent.

40. The composition of any one of claims 1-39, wherein the amino acid sequence
consists of SEQ ID NO:2.

41. The composition of any one of claims 1-39, wherein the peptide consists of SEQ
ID NO:2.

42. The composition of any one of claims 1-41, further comprising a pharmaceutically
acceptable carrier.

43. The composition of any one of claims 1-42, wherein the moiety comprises a
therapeutic agent.

44. The composition of any one of claims 1-43, wherein the composition further
comprises a therapeutic agent.

45. The composition of any one of claims 1-44, wherein the moiety comprises a
detectable agent.

46. The composition of any one of claims 1-45, wherein the moiety comprises a
therapeutic agent.

47. The composition of any one of claims 1-46, wherein the composition further
comprises a detectable agent.

48. The composition of any one of claims 1-47, wherein the composition further
comprises a therapeutic agent.

49. The composition of any one of claims 1-48, wherein the composition further
comprises an anti-cancer agent.

50. An isolated nucleic acid comprising a nucleic acid sequence encoding a peptide
and moiety according to any one of claims 1-49.

51. A method comprising administering to a subject a composition according to any
one of claims 1-49.

52. The method of claim 51, wherein the subject comprises a cell, wherein the cell is a
tumor cell.

53. The method of claim 51 or 52, wherein the subject is in need of treatment, wherein
the administration treats the subject.

54. The method of claim 53, wherein the subject has cancer, wherein the
administration treats the cancer of the subject.

55. A method of targeting a tumor cell in a subject, the method comprising

administering to the subject a composition according to any one of claims 1-49.
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one of claims 1-49 and detecting the composition in the subject.

57. The method of claim 56, wherein detecting the composition thereby detects a
tumor in the subject.

58. The method of claim 56, wherein detecting the composition thereby diagnoses
cancer in the subject.

59. The method of claim 56, wherein detecting the composition comprises detecting
the level, amount, concentration, or a combination of binding of the composition to cancer
tissue in the subject, wherein the level, amount, concentration, or a combination of binding of
the composition to cancer tissue in the subject indicates the prognosis of the cancer in the
subject.

60. The method of claim 56, further comprising repeating the administration and
detection at a later time, wherein a change in the level, amount, concentration, or a
combination of binding of the composition to cancer tissue in the subject indicates the progress
of the endometriosis in the subject.

61. The method of claim 56, further comprising repeating the administration and
detection following treatment, wherein a change in the level, amount, concentration, or a
combination of binding of the composition to cancer tissue in the subject indicates the progress

the treatment of the cancer in the subject.
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