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FIELD OF THE INVENTION
[0002] This invention relates to monoclonal antibodies against DEspR, and their use as
therapeutics in the inhibition of pathological angiogenesis and tumor cell invasiveness, as well as
diagnostic agents and targeting agents for molecular imaging and targeted delivery of other

therapeutic agents.

GOVERNMENT SUPPORT
[0003] This invention was made with Government Support under Contract No. RR025771

awarded by the National Institutes of Health. The Government has certain rights in the invention.

BACKGROUND
[0004] The establishment of a critical role of the angiogenic switch in tumorigenesis has made
the rationale behind the development of anti-angiogenesis therapy clear (Hanahan & Weinberg 2007).
Unfortunately, the ability to attain long-term efficacy of anti-angiogenesis therapy for all cancer-types,
in order to reduce cancer to a dormant, chronic manageable disease without increasing morbidity
from side effects, has not yet been achieved (Loges et al. 2010, Ferrara 2009, Abdollahi & Folkman
2009, Bergers & Hanahan 2008).
[0005] Cumulative observations indicate that all three FDA-approved VEGF pathway inhibitors
(anti-VEGFbevacizumab or Avastin, AntiVEGFR2 sunitinib, and sorafanib) result in only transitory
improvements in the form of tumor stasis or shrinkage, and only for certain cancers despite most, if
not all cancer types exhibiting pathological angiogenesis (Carmeliet 2005; Bergers and Hanahan
2008). Moreover, while anti-VEGF pathway therapies have reduced primary tumor growth and
metastasis in preclinical studies (Crawford & Ferrara 2008), recent mouse tumor model studies have
reported that sunitinib and an anti-VEGFR?2 antibody, DC101, increased metastasis of tumor cells
despite inhibition of primary tumor growth and increased overall survival in some cases (Ebos et al.
2009, Paez-Ribes et al. 2009). Addressing this “antiangiogenesis therapy conundrum,” cumulative
observations have suggested several mechanisms of evasive and intrinsic resistances (Loges et al.

2010, Ferrara 2009, Abdollahi & Folkman 2009, Bergers & Hanahan 2008) such as: a) activation
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[0013] In some embodiments of these aspects and all such aspects described herein, the anti-

DEspR antibody or antibody fragment comprises a variable light (VL) chain amino acid sequence

comprising a sequence of SEQ ID NO: 9.

[0014] In some embodiments of these aspects and all such aspects described herein, the anti-

DEspR antibody or antibody fragment comprises a variable heavy (VH) chain amino acid sequence

comprising a sequence of SEQ ID NO: 4 and a variable light (VL) chain amino acid sequence

comprising a sequence of SEQ ID NO: 9.

[0015] In some embodiments of these aspects and all such aspects described herein, the anti-

DEspR antibody is a humanized antibody or antibody fragment thereof.

[0016] In some embodiments of these aspects and all such aspects described herein, the anti-

DEspR antibody or antibody fragment comprises one or more heavy chain CDR regions comprising a

sequence selected from the group consisting of SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID NO: 7. In

some such embodiments, one or more heavy chain CDR regions consist essentially of a sequence

selected from the group consisting of SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID NO: 7. In some

such embodiments, one or more heavy chain CDR regions consist of a sequence selected from the

group consisting of SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID NO: 7.

[0017] In some embodiments of these aspects and all such aspects described herein, the anti-

DEspR antibody or antibody fragment comprises one or more light chain CDR regions comprising a
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[0024] In some embodiments of these aspects, the anti-DEspR antibody or antibody fragment

thereof comprises an amino acid sequence of one or more CDRs of an antibody expressed or

produced by hybridomas 7C5C55 or G12ES. In some embodiments of these aspects, the anti-DEspR

antibody or antibody fragment thereof has one or more biological characteristics of a monoclonal

antibody expressed or produced by hybridoma 7C5B2, 7C5C55, or G12ES. In some embodiments of

these aspects, the anti-DEspR antibody or antibody fragment thereof specifically binds to an epitope
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i nds b ieerr pEPO ARG EAPRRE BRCaPrrire g toL BriEeart niFLR S0 hary

sui t abliy sexpemssidebntsfod theexapiplsand sl aickKidpvas dedridel AtrcinSthatubleedst 10 ti nes,
such as [ t 'leasd}%loo %{i nes, a d preferably at |east 1000 times, and up to
10000 tHASEES G59% Op P%ﬂg"?ﬁ%}fe{)sﬁ-e affinity with which said amino acid
sequendeodsi polinpeptspdes provitidhercangd frarmdcartigatcompogitny peygiristie any of the

0051] Avi.d] is.the neasur.e.of the, strengt. f bi ndi ng.be en an

Lot oednliiER aimeiEs el et e SRR e B SRR ¢ ner cor

descr i aithpResaistiin caldhcin éclperytdf aertapaniciagan viaAispR fargdt&l sosdpatadidn tiingoot h t he

affinity be en a ntigeni c. determ.nant and it ntigep. binding site on
The. antigar Braraghlie E it SR aE P e PhE AT e =& ¢ os
pr esentallencH Rpecaniciogbat Haidd iteghdieattadgent isly¢hetaihkbiipeuainhgege nstalhaiblagule,

pr ot ei ns#t?crech as _an anti body or antibody fragment thereof described

her ei n)* BifdPF8t hei r cognate or specific antigen with a dissociation
const arfoo46KD ofn sbbhe aspears,JoviRabbesyakd harmaeutcassmpasitthnpe@iipeisab layy 6fQHe

t0l10-12 | i ) | d f er.ab 10-8 to.10-1 | /it
R i1 S R e e R L A S R o e e
nor e, dnicspRif@fuee amlitducih@ foxicaty 04 thetapéudic Aganl @s DospRyargted Rohopagorprsaiger abl y

108 t 1012 l.iter/ ) Any. KD | t t . 10-4 [ /10t
o var RGPl RYER o el Ty Rl TRl P Dgretts Of MRtasgebSnd 7 MY

non- s pedlishihcaspicidiesrgibedteeciKhefthdrageiod Qgntéad chembiei@pdulio Ag:nivh skl abkecule,
consi dered.meani ngful (e.g., specific) are typically in the range of 10-1 M
(0.1 nNPPEC1Y-8 RPP0000 nM). The stronger an interaction is, the lower is
i ts KD.Ddfinerfoms abl y, a binding site on an antibody or anti body fragment

th f i hed _h i i Il bind to t desired anti ith an affinit
| ocs cHafPEg0 M ranLrurali oidsls W ST O FEr T Rtk FBUE 1an Yo
NnM sucibrogstidgesguditpan ilBQQripdvitbpeEepl adividieniltndin®fts Bindiantol egénhddinridirng

R A R e S R e

and/ or re@ppembletue dnd ddivagvea gnayisd spetifibaligso DagiRohemhynakissiay, prdvRitAl, orenzy me

IZ(TIIZJ? 8%%%%%‘% E%A %%ﬂ%f@g%\é\és;gu& g?qggéi:%p}agagﬁg)ﬁ%g’?iﬂany\?thereof known per

se in thesqrt ; Thstewme|dntitslybishiesd ih eebhiadeses nasantbriudesashobieng iamtibodies

[ 0052] Accor.di as .used her.ei ~selectively binds" or."specifically

bi nds+ (EREs MRS R SRS Sl Bh aRt PGy P 1 BRER S o
descr i hadtidpedifi¢ mtibadidi (Ad., biopeaifican@ietlics)saclhnalisodq fraprhatulse@ Hetoes enlongas t he
cell-syrface,. with.a KD 10- (10Q00 or less, e.g., 10-6 M 10-7 M
To-8 minaghiy iRl ety m 30012 M or | ess.
Speci f i[0049] ndi Aguedhedom, ihafdmiénoed riys td obiokgamnphedsculclieg.apdptidd,t y and
avidity of the l.ypepti de ,age and the. concentration, of | ypepti de
Soent . PrRgetBf BB RTEY Gt RorR Rk 1P ERGRERE i ke iy BB Blist a o
condi tions under which the pol ypeptide agents descri bed herein selectively
bind the targets using any suitable m®hods, such as titration of a

pol ypeptide agent in a suitable cell binding assay. [0053] As descri bed
herein, an "antigen"” is a nolecule that is bound by a binding site on a
pol ypepti de agent, such as an antibody or antibody fragnent thereof.

Y



[0054] As used herein, an "epitope" can be formed both from contiguous am no
acids, or noncontiguous amno acids juxtaposed by tertiary folding of a
prot ei n. Epizbpag7sbor med from conti guous am no aci ds ar @eCryyse@alolspseé et ai ned
on exposure to denaturing solvents, whereas epitopes fornmed by tertiary
foldin t r eat ment h, denat uring. sol yents. An

epi t opa Py bR Fhardien et oidor SR 3 e ol BGL P P IFBEE R, apout
9, or ahgu)ofrd0 s@ticaar@cieds ainfenebrandipGiken, apaip@al proweinf. Gietablon. tarde i§ £pi t ope”
i ncl udes the uni t of pStru %]:95 e conventionally bound by an inmmunogl obulin
VH VL A PUTaEp s h 8 h @t A YRS PRSP um bi nding site for an antibody, and
thus rgpesggent Thdwernh &ngﬁﬁa@f re$peoithd mintbyr dfdifestenaypedadytigehdlortahgeagse of a
single domain antib represents th uni t. of. struc e bound
oy vl AP SO Ry B R HRBR PR TR Al b BRI g
‘epito p;@emﬁi‘(ﬁﬂjl oahrSzﬁltlb@iyUfS eﬁhtioﬁi)t &ﬁgmantgaa&ﬂ cyin h@dl&elrﬁhne{l Gﬂ%])ﬁr dténityednidior
m)noclo hb g o refers Et)o an gtal ned froma
popul ataiV yo eé‘ H‘étt/etﬁlfrtsﬁf‘tf@ %E?ﬁﬁ%lhé%b“’aﬁt‘ﬁt °6<H‘?eedé“°‘ila“é’n t)ﬁ) W {HEEN dual
ant i bodiigsancafiguibeidng ﬁrdﬁ&n,ﬁﬁ)ﬁ)ﬂie@shfe&iﬁ trarbeldn@ent:ngﬁarbet\eeeﬁephntfgemc possi bl e

naturai)c{% occrgrr ng rrut ns tt habﬁcan b resent i n.mnor rrgunts. _
Monocl otvat Mant' i ?:]ta@Egeé’r gg%f’;?n éE‘i‘%"P H’érpﬁ‘éelﬂfrst‘%’caﬁéa a%@ afh¥t a single
ant i gerntitbods il g &Ad Kt reof: thed @xddritiaSital e @f ﬂﬁlI%Cﬂh@ sedngantd hiedye preepabatveons t hat
typically incJude different. an odi e cted n diff

of or b S FpTp G aafhe el ot rofac ierBoug B i Seeef Shai nst 2

single edptteesemmamfﬁmny ctolﬁﬁarﬁ K L) g®hich ik hng)DAs fvilete clemDmand dilkd perksén, Alihitg 0 be

construed, a ur [i duction o e ant,i bod articul ar nethod.
o s e D BB oS D et S Re T A PRk e it b T
i nvent I[t);i‘(lor@aiglybﬁl mﬁ@iyby afithb@dhirignicdl Oti@resrek defthedl hérsih idkagias bb&gedifyc fod\@

2012/ 0 /[ US2011/ 045 6 Kohl a ture 256:495 975),.0r can
be nadi‘%%t A2 oM EHANY %aeteﬁ%’d‘gar%é’éant‘eé@‘%e”tb{%P‘%e%th.e%ﬁég&%?%%? 857) .
The " nmoifitély@madesaibtd dhodk, asd suixatily a)t;s@sddefor sahpteed afd,0mupitages Antasttiody

l'i braries usin e hni ques ackson et Nat ur e

355 Godtisgirhagh g CRap sl 3R, | Bo By S8 SupPound B 868 1o
exanpl ehetté timmniecdfinmial wisdnthitiodid adam sl @f]ueaffyor$)pkyp¢mﬂe biintkatb wnkitig farguibr not
limted to use, rat, goat, rabbit, and human nonocl onal anti bodi es.

[ 0056] TH f’% "anti body fragnent," as used herein, refer to a protein

f ragnerdoilhat aAeidpy issEsmenhy ofithp &tdngdrof bindiap bétwtacin aamdenibrdihg @ﬂmreal |y

i ncl udi ng, an_an nding site, of e |ntact an bod and t hu t ai ni ng
the. abi (g eEmshHE b e P FocdiehipPey BRabi iGN bEgHIAR st Al e by
t he pr es&tnteddebmtmltmaffrmty rnetkvudean a@ngentcmeteﬁaﬂﬁarft raﬁxglmtlgenhﬁndm‘ggmé/bn thel, VH and
CH1 donmm Fab fragnment having one or
mor e oyRUBr gl R RN Bkt S e SRR e e Fq

fr agnenﬁolébalel TgpiddHly andgeaHilndiigyRoteias (sGdhvas at heibbdy orfandigiap Nbgrhkav tlﬁ@oNH and CH1

domai ns, a .nor st ei ne resrd es at the term nus of the CHI1
Gomat nueRe iR TR et ARG TR Ve B e Shdh g T ar m of
an ant Itb(l)@iv mofegili)er biiesscld p’tdfﬁ@mﬁm t()\lﬂf’zdn(ﬂifts/lﬁdr or lethd ﬁt&)réSIélréi,eraBEﬂlOgﬁﬁ

1989 whi ch t VH »
Eian ) POM GRS i S asftlof 2Rt oSt el g nelis: Pl RBni s V1 hica

by a distpbiyde’ tbrlt)l&igeﬂmblet hendsre lgﬁmmegre@emablf l()?)to mlhgbrﬁnﬁbral Anydfi vahedy

nol ecul es e chai cF Sci.ence .242: 423- 426
(o58) ot i 0 oRoBE- o 89 oap 1855 s I B30 ieadps B8P RIFIGH 2bod e
W t h t wonapdcifgeindrgntha i, B)l‘bl@B)glCElCiﬁBﬂ'attB]nE]g’hﬂh hleavgslctefearmmamagma(b lge domai n

pol ypoptrae et o S BRHATEE  RE B Tk A R nger et

al ., PrigeractiNatid, theAowat is iBAL,. Pldffabl Q@ oA sBeddiBan(dhBB &l Joi arf(ibbdy ftdgnrear

Foget naba RTBHRRENTLD oG R AR R MR Y arpd™ o™

ant i gereditad2o@nyiegoe meafe(rﬂajz)msahm 10adM, sk¥hots édsithbom 500 [B.1ppciiObikdid62in( 1995) ;
and U. S. 0057 an anti

P agrent iR A AR bbingt dr bR Pr gL GBI iR BTG i 1 o
Thi S reganner kRowWs p&1ss, mﬂudalgdfdfremn@te Smhblelangdysamdld@neompeghte leiAngasvaas,i abl e

dormai n | t associ at whi ch can |n nat ur for xanple
s moedh S pRREERIL R, stk o Porirt LR e RS B uigh e T bl o
domain interact to define an antigen binding site on the surface of the

VH VL diner. Collectively, the six CDRs-or a subset thereof confer antigen
bi ndi ng specificity to the anti body. However, even a single variable donain
(or half of an Fv conprising only three CDRs specific for an antigen) has

t he abrlrty to recognrze and brnd antrgen aIthough usually at a | owner

Y Y e P . ] T oy



[ 0059] As used herein, "antibody variable domain" refers to the portions of
the light and heavy chains of antibody nol ecules that include amno acid
sequenceswofoanpisenent ari ty Determ ni ng Regi ons (CDRs; PCTAIS201C0RD56 CDR2,
and CDR3), and Framework Regions (FRs). VHrefers to the variable domain of
t he heav VL. refers_to the variable do ht cha

nccor di ) ek S USRSk 18 U AU SHORDAS CPRdH SaBTPRY 1 ons
assi gneagreiro CDRs and FRs can be defined according to Kabat (Sequences of

Pr ot ei I | I.nt 1 ] I ti1.t | th,
bt hos B0 RGeS by B e PR DR i SR DRI o

antige nlbbit)nﬁh aR@ntitody ﬁthodyS"ra@insm gD ddtiilgd heretnh@bind fo Kakat such@060] As used

e S T SOTRLETBL L BPRE SR P i St

dOITB.I n Nthe pieseivael 00f Mg € v, a emsp@ﬁf&ajmanfga;an Binflg@tedbyn thir Bghmpka al
vari abl e. donmai n i.cally has t ons i.dentified as CDR1,
i L R e R T g I e T AR
r eS| duefsdlflarrp BRiRin' tﬁ@ﬁfp&aarmuatram hgprcsiﬁmercaﬂdiudﬁgumcegwmlh thapolgipdplinesbelny Kabat

: ut re5| 4- 34 50- 56 L2 .in_the |ight
chal n \fg %"[ léered‘b ‘?CHV i’h‘&m%i‘ % CHEje 28 "6%'?’1(’ P?fg’ gsnéucé%g *i‘ffzé‘ in the
heavy qhmpa)tmaageabllna sOliodti dajl biﬁatmgtassejz al ., Sequences of Prot e| ns of

Interest, 5th Nalonal I nstitutes

| mmunol r
of Heal DS B NS OGG hreRtnr ws Eyee ot o s Paynsiie Pt A on b
"hyper watyipafide agc@dn puch(al; aIGan,tlb&b(nﬂ tantitedy tuesenPhedar. (ipldally 5111%1@213 e Bpuraing 91- 96

L3) in ai n bl e donuai N and 26-.32 (H2) and
06 101 Wl s ML D bR Gy iR ashar e crb A i R oL s Vo
Bi ol . 1®6p8iiie %ﬂ:&telﬁ,].rﬁlBEDc)amdlonotﬁﬁffﬁold:dilﬁ:t RNbeSise @ comvrpli@aedtibsdidsyindl et erm ni ng

abat g hpeel R TagRa e G Al o P et B G RAL AL ng: n°

of ant iToR) dycaddbbe ofdidirgas thamhtilen aitie dsm26ntigonid BetexﬁTﬁh%ﬂ]rE‘ela IeAMOIpkogeagi tlﬁH’lS

h t F th bl d
P L A b R R R e RS N AT
FR2, FR3sa@dokRde. | f the CDRs are defined according to Kabat, the |ight

h d h id 35-49
ARy I L AT Reingie ROR b G e %%%?otﬁﬁaﬁfﬁit%m#%ﬁ)% eei dues
ar e posioh¢cdrigduahoibd a@ds Jnﬁspodeuﬂs/ tdrtidQ (QIHOERL) pro@or: BRitopHAbMRX, fro&‘rﬁ 94

HCFR3 d 103- 11
f;onpr. L B0 §R ol ST v Bt PO S B BE R N b e v FR
r esi dudsrmaxi®dy posdry fmmagarab@uhll)albstromneduea wlithZ2en{tlrigRbventd 3ndPit¢de CFR2) ,

53-90 07 LCFR4 inth chai n d the heav chaln FR
et du T ishBRC s g R Bt EE b, FBaiT0 GiioG
56- 95 (dﬂ(ﬁﬁR@ahal&ﬂﬁfoﬁﬁhﬁﬂﬂ.JA'h (eb'lﬁfaRZh)lcludibsTtli’b&lnh@ﬁkltylcmktﬁdoﬁvd‘nﬁsnadyiB&lndlbﬁl aﬁOITE

i nst ances no. aci rom both defined b
kabar ARBPTSRB A ROBARUGH: 25Rs ToBE i e P B oree T ) usted "
accor diragtygnt tE@nargeo«ﬁrmslcmcuy\bﬂarm a0DRIY. T il dadaaﬁ aamglﬁ dom@gin dﬁuﬂdaﬁ -ahi3fifopt he
heavy chain F 03|t resi dues are at
oo 11 angesdat I uhF Bbusr i doFadly PRRA SRR L TRUTRE Pl i const ant
domai n deferhiientt arghtpiepéidan alﬂ@beausvcarnteadmh@edﬂyrmranand the first constant

So1s) O 190Bh by g Troosh Sudial R R N I BT Rl B ar e

gener alfopuletmnalf anisﬂaytlaluy hkledgenﬁms aiitthedies, ¢ ar thexyividealnmntibody chinpripengaist ei nes

bet t [ i f tib t l. k
o e b i R R R PR Ry Becuffe Rt st b T R e BURBri o
t he VH aatdntVIMdonahaanitfodianirk: bxgd}y spatdirer, Biing dilvese aghived disgladntiggr. esent in a

single tide ch t he Fv ept.i de, fur c ‘] ses a
RS 0 L DR S AR s T I T LR b SR el
formt hhedas:ngramd cBﬂfdfrem derenifiaars (gritopge madbn Iﬁtd)loﬂgnal Emtboay i’ @iréoRant a(gﬁmsaFv see

Pl uckt hun The Phar JTRco 3 Rosenbur g
and I\/bof’n§1 8%““%8?"%&”\/%@?%"5 m‘lﬂél\fber ft?"l%ﬁa lsé‘étdOgi T&glﬁ I9¥E8% 4] The
term chr:ainotﬁhneff theragfitexlg by enygret chilaamt thidd dpr efxlmglmatm momcldnaltanﬁbodles to be

anti gen ndln S|te which fra rrentsc ris a riable
dormi n FOH Bl 88 b P og TR R g B R f s Ut " cane

pol ypeptide chain (VU and VL). By u5| ng a linker that is too short to allow
pai ri ng between the two donmains on thé2sane chain, the domains are forced
to pair with the conplenentary domains of another chain and create two
antigen-binding sites. D abodies are described nore fully in, for exanple,
EP 404 097 V\D 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA,

~N . O~ A ~ A NN\



[ 0065] The expression "linear antibodies" refers to the antibodi es descri bed
in Zapata et al., Protein Eng., 8(10):1057-1062 (1995). Briefly, these

ant i bodi esocorpmese a pair of tandem Fd segnents (VU - CACTNIS2@HDY50861 ch,
together with conplenentary |ight chain polypeptides, forma pair of

monoSpaTH e 4 DOBR A HIROE! Brial PLRE S a-Ce RN A ERERTFeeat £y ncl ude

" chi merRac 'Noafg i dsadh. d8e (monsulong latdhstiesiSchn higo Whik@tedfr@0 phigo Antdfod§ higatgavy

and/ or | t chain t o/ml (of0] ondi
aequendi M bR stPilp Gflor ek Nopar PR eaPRP bRl baR Bl bting 1o a
parti cuial 2Hrﬁ8|1b;9dy19ol)aﬁﬁ eﬂﬁnpﬂid,l mh@ﬁ)smnaa\/amibed)t &u@ be enaiynpetesahcludigg, oai n(s)
dent ith ti bodi
e oo Bl e BEBY St B R SRR BB e ooty oy meeor
sEbc:jaS[_BOS%s bV\E{lé tedS' ail‘nnecgimgﬁem;f asteh h&BlTnl ﬂamdtoeﬁprotsm fﬂagﬂﬂgltﬂaﬁt T:\(/iéh@lS@Xhl bitt
the desire io i ca i an rri son e
LS oS nge of o et ERbo0S kbl BinFRE ipbiiepbns TR ObuE T 0"

fornms ahhd 008 rduirtBnthe ebibty to Bldd hinigkn. @thﬁe@fe&ut&ﬁe fragrhdtiey dnCoripatdebogdibes t hat

non- MRG0 BT 1 (b G Bet Yot 2ot AT BUATd<bar e human

| nu nocﬂagblehu wBicl fsadiap ﬁegiﬁenanatvndgmﬂy ))I‘ m&e\Wsteﬁﬁe eaaicduabe Crammins bypeCynar i abl e

egion of th ent e. res om a r ar|
oot on Bt Nt Rtk SRaBRoM MwBonihRt R BEEV e apoi
or nonhisiaihs piid ¢hatoemb@\tyagind feeidate ai thed t&@dis b ®k CY1 dafmbinnivl the Fa Iﬁdgrﬁﬁﬂ) acity.

SRS o S AL Kl G S A

Fur t herNuure 341h ﬂ%ﬁnﬁz(e%%mmhadmﬁss M@@Jﬂmﬂ 9&1) iseRitcd (AR wbioad) (aier@mor f ound

made © dFEOFENaT VBRI 1t POBID: V656107037 S0RCT b0miRonERsa he o

per for rmrrgeeegldm(1g)am@ﬂeadhamtahtﬁ>oh3amra:bnzlede@msmgiedlyalw\t lscIo ird 8 el Sdlkesteanti al |y

Cubst arardrT e PG oy Bl S XS B STRe TR R v i By

non- hu mﬁgdnnﬁﬂdmgg;lt&btdnhp’msﬁhg d hedvly chdin gaHablk @dinhial(Vy) cahdecod td ah@hFtharneg ions are

2l o TR TR IR P Bt Gt NGBl OB CBReknt 1 agr on”

(Fc), thpligat dryil tHhad. Nafl. MahLH&BMSiNTﬁ@:ﬁ@@L@b&(M%)) Feoip ' lfridﬁrtalﬁ&tliodda@t ails, see

Jones et al. Nat ur -525 (1986),; R ech

332: 32§°§1§@“’ng§3%%5°£%‘§ 5& Sepgnt &%‘Eﬁﬁgﬁi@‘?ﬂﬂ toger%sr W“hzd"g’@N%“%%ry( 1992) .

As usedighetheinpplygeptideyfromiatp@ir bﬂmgerﬂmdlﬁg)dgiond (Fapmtasqper Pfdteﬁ)n Eygpe of

engi ne ) |,Z€ i A "human anti body," "non-engi neered
hunan %@6@@9&%@@?@%@3&% gkg?g i s one which possesses an ami no
aci d sqoesgnce wWhi'EW fmgmeaﬁpmmﬂlﬁbd@ fltagﬁént&flnoamoﬁmhi hadyplg¢ adigeedcdyitian human
and/ or has. hee eu5|n t he techni ques for Ki n ugan. .

At 1 bodPaBngo O A el Eier S e Suar R s Sas S TR Fobay

speci f itizal dsyocexion, wihes can ll?ﬁhmﬂbﬂ[ @zt ifhadymgle m)srch iTNig intbid cbfigartion that

Fechn quELiek KB of P RE M SRR R dRR aE AR O RS RENG R By e

sel ect ed;-Vy dimea Qohageell i thy s gzDRm@r ﬁbieh&lbrepmgﬁr hrtlgerabiydiex peafsegso heman

anti bodi e han et al., Nature Biotec 14: 309- 3 19 . Sheets
o ar . RN g Mo B0 R 98K o R SEl Rt kY Wonter
J. Mol .sp&iifid for an%ﬁge&ﬁ%ﬁas(tﬂ%ﬂ)ty tolvagolgBiz€indalind, andgenMithoudhi whally aP2Rws81
(1991)). f I—t&rﬁ? t‘? q) des can al so be made by introducing human

i munodt SBT B W% Snsgeni ¢ animals, e.g., mce in which the
endogeroess] nousSeroughourbgprodent specifi@ries aﬂd&\l/aﬁnb éemupaeringalf lhy refdueoinphet el y

i nacti vat ed chall e t 1 bad roduct.i on |s serve, whi ch
ol ocel R gsseRBE nENE b Ty AR At ROl SR b B R By S e
rearr arlgﬁmamlbglczaslﬂaﬂdn 5th Earrdblanitiéabb Qyrvice péaatibmil Irgtituteh bSHapr RealeRda, B1d.

describ ex | e : 5,.806;. 5, 569, 825;
S o5, 13- Miess OB Snarlehn foeot Dige N i RSl g PRGN i T
publ i cahtieydy rifarcks:. €hie '&U inddRi ae inNegati atfog yo tho resiﬂﬁ@nﬂlﬁi&nﬁg&g&) hunlaoi@elr g et
hﬁ%y em 8 856-859 (1994); Morrison, Nature 368:812-13 (1994);
Flshmn a1, Nature Biotechnol ogy 14: 845-51 (1996); Neuberger, Nature
Bi ot echnol ogy 14: 826 (1996); Lonberg and Huszar, Intern. Rev. |nmunol.
13:65-93 (1995). Alternatively, the hifran anti body can be prepared via
immortalization of human B | ynphocytes produci ng an anti body directed
against a target antigen (such B |ynphocytes can be recovered from an
|nd|V|duaI or can have been |nnun|zed |n V|tro) See, e.g., Cble et al.

ARA 1 o o ~ o —yr . o S A NN\



[ 0070] A "functional antigen binding site of an antibody is one which is
capabl e of binding a target antigen. The antigen binding affinity of the
anti gen bwoadorxgpigisbe i s not necessarily as strong as theCparseot/0asvsé body
fromwhich the antigen binding site is derived, but the ability to bind

anti ge t be ne rabl e .usi ng. one,of a ri et known for
oval Dorol 0% TR e R R P R B P AL e el g
af fi ni tchaiad ofelaﬁlbbdgfmolehelesaﬂhﬁthg&nkbhm daig ssquictes of Canpiethdniaviay Bdé'térm’i]ﬁﬁg body
her ei n eed |veI e ronul ti tib dles t he
nenper Ey Rtk sefe ARE R, MRt e PR b et i Gl
ul t r acentisitld dtglain amhetralydnb. dsretesothdadatladdneadngl e 12ghoéhahi. SccoRaﬁ@mt
lication, P bllca i.on 0050186208. . .Accor.di od, of

o verbd Rlneh B v BBon FRORP B ke a SRS et CORLMT Rt BDhest o
conbi n&dcoﬁidildg tolfeabamseagee ol Featihast miugblogiof] lithest CupheXasitits of fkal at ed
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anti bo
(LCFR2), 53-90 (LCFR3), and 97-107 (LCFR4) in the light chain and the heavy chain FR residues

are positioned about at residues 1-25 (HCFR1), 33-52 (HCFR2), 56-95 (HCFR3), and 102-113
(HCFR4) in the heavy chain residues. In some instances, when the CDR comprises amino acids from
both a CDR as defined by Kabat and those of a hypervariable loop, the FR residues will be adjusted
accordingly. For example, when CDRHI1 includes amino acids H26-H35, the heavy chain FR1
residues are at positions 1-25 and the FR2 residues are at positions 36-49.

[0062] The "Fab" fragment contains a variable and constant domain of the light chain and a

variable domain and the first constant domain (Cg1) of the heavy chain. F(ab') , antibody fragments
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[0076] As used herein, "antibody nutant” or "antibody variant" refers to an
am no aci d sequence variant of the species-dependent antibody wherein one
or nore oVothe/maisno aci d residues of the species-depenaemtusanttiobs®dy have
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40, 50, 60, 70, 80, 90, or 100, 200, 300, 400, 500, 600, or nore
nucl eoti des or 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 120, 140, 160, 180,
WO 2012/012750 PCT/US2011/045056

performance. In general, the humanized antibody will comprise substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the hypervariable loops correspond
to those of a non-human immunoglobulin and all or substantially all of the FR regions are those of a
human immunoglobulin sequence. The humanized antibody optionally also will comprise at least a
portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For
further details, see Jones ef al., Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329
(1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). As used herein, a “composite human
antibody” is a specific type of engineered or humanized antibody.

[0068] A "human antibody,” “non-engineered human antibody,” or “fully human antibody” is
one which possesses an amino acid sequence which corresponds to that of an antibody produced by a
human and/or has been made using any of the techniques for making human antibodies as disclosed
herein. This definition of a human antibody specifically excludes a humanized antibody comprising
non-human antigen-binding residues. Human antibodies can be produced using various techniques
known in the art. In one embodiment, the human antibody is selected from a phage library, where that
phage library expresses human antibodies (Vaughan et al. Nature Biotechnology 14:309-314 (1996):
Sheets et al. Proc. Natl. Acad. Sci. 95:6157-6162 (1998)); Hoogenboom and Winter, J. Mol. Biol.,
227:381 (1991); Marks et al., J. Mol. Biol., 222:581 (1991)). Human antibodies can also be made by
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous
mouse immunoglobulin genes have been partially or completely inactivated. Upon challenge, human
antibody production is observed, which closely resembles that seen in humans in all respects,
including gene rearrangement, assembly, and antibody repertoire. This approach is described, for
example, in U.S. Pat. Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,601,016, and in
the following scientific publications: Marks et al., Bio/Technology 10: 779-783 (1992); Lonberg et al.,
Nature 368: 856-859 (1994); Morrison, Nature 368:812-13 (1994); Fishwild et al., Nature
Biotechnology 14: 845-51 (1996); Neuberger, Nature Biotechnology 14: 826 (1996); Lonberg and
Huszar, Intern. Rev. Immunol. 13:65-93 (1995). Alternatively, the human antibody can be prepared
via immortalization of human B lymphocytes producing an antibody directed against a target antigen
(such B lymphocytes can be recovered from an individual or can have been immunized in vitro). See,
e.g., Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); Boerner et
al., J. Immunol., 147 (1):86-95 (1991); and U.S. Pat. No. 5,750,373.

[0069] An "affinity matured” antibody is one with one or more alterations in one or more CDRs
thereof which result an improvement in the affinity of the antibody for antigen, compared to a parent
antibody which does not possess those alteration(s). Preferred affinity matured antibodies will have
nanomolar or even picomolar affinities for the target antigen. Affinity matured antibodies are
produced by procedures known in the art. Marks et al. Bio/Technology 10:779-783 (1992) describes
affinity maturation by Vg and V;, domain shuffling. Random mutagenesis of CDR and/or framework

residues is described by: Barbas et al. Proc Nat. Acad. Sci, USA 91:3809-3813 (1994); Schier et al.
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190, 200 am no acids or nore. [ 0081] An "anti - angi ogenesi s agent"”
or "angi ogenesis inhibitor" refers to a small nol ecul ar wei ght substance, a
pol ynucl ew0i2de/01275pol ypepti de, an isolated protein, a r@ecordseetanssops ot ei n,
an antibody, or conjugates or fusion proteins thereof, that inhibits
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molecular weight of the complexes is calculated assuming differing numbers of functional b1nd1ng

sites. These theoretical values are compared to the actual experimental values obtained in order to

evaluate the number of functional binding sites.

[0071] As used herein, a "blocking" antibody or an antibody "antagonist" is one which inhibits or

reduces biological activity of the antigen it binds. For example, a DEspR -specific antagonist antibody

binds DEspR and inhibits the ability of DEspR to, for example, bind VEGFsp and induce

angiogenesis, to induce vascular endothelial cell proliferation or to induce vascular permeability. In

certain embodiments, blocking antibodies or antagonist antibodies completely inhibit the biological

activity of the antigen.

[0072] Unless indicated otherwise, the expression "multivalent antibody" is used throughout this

specification to denote an antibody comprising three or more antigen binding sites. For example, the

multivalent antibody is engineered to have the three or more antigen binding sites and is generally not

a native sequence IgM or IgA antibody.

[0073] An antibody having a "biological characteristic" of a designated antibody is one which

possesses one or more of the biological characteristics of that antibody which distinguish it from other

antibodies that bind to the same antigen.

[0074] In order to screen for antibodies which bind to an epitope on an antigen bound by an

antibody of interest, a routine cross-blocking assay such as that described in Antibodies, A Laboratory

Manual, Cold Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can be performed.

[0075] A "species-dependent antibody" is one which has a stronger binding affinity for an

antigen from a first mammalian species than it has for a homologue of that antigen from a second

mammalian species. Normally, the species-dependent antibody "binds specifically" to a human

antigen (i.e., has a binding affinity (Kp) value of no more than about 1X10”7 M, preferably no more

than about 1X10® M and most preferably no more than about 1X10™ M) but has a binding affinity

for a homologue of the antigen from a second nonhuman mammalian species which is at least about

50 fold, or at least about 500 fold, or at least about 1000 fold, weaker than its binding affinity for the
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[0082] The term "anti-cancer therapy" refers to a therapy useful in treating
cancer. Exanples of anti-cancer therapeutic agents include, but are not
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[ 0085] Al so included in this definition are anti-hornonal agents that act to
regul ate or inhibit hornone action on tunors such as anti-estrogens and
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or greater, 30%or greater, 40% or greater, 45%or greater, nore preferably
of 50% or greater, of 55% or greater, of 60 %or greater, of 65% or
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descri bed herei s includes chronic and ac orders or diseases
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di sor deC h Sgﬂlgﬁlhfng s a(NQQeJlﬂ %%él&gn aﬁl)&%%ieﬁﬁ sﬁlftheq!: %ﬁd%ﬁés c})%t ﬁ difseat ed
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gl andU|ﬁﬁlogﬂ@%@@h@@ﬁld@f@l%ﬂ/{lﬂfIefe@theroﬁh r&H&Ltls?aﬁﬁ PLASHRGRACJfeith@Pr ders; and
i nfl ammat ofy, angi ogeni ¢ and 1'nmunol ogi ¢ di sorders.
nitrogen mustards such as chlorambucil, chlornaphazine, cholophosphamide, estramustine, ifosfamide,

mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine,
prednimustine, trofosfamide, uracil mustard; nitrosureas such as carmustine, chlorozotocin,
fotemustine, lomustine, nimustine, and ranimnustine; antibiotics such as the enediyne antibiotics (e.g.,
calicheamicin, especially calicheamicin gammall and calicheamicin omegall (see, e.g., Agnew,
Chem. Intl. Ed. Engl., 33: 183-186 (1994)); dynemicin, including dynemicin A; bisphosphonates,
such as clodronate; an esperamicin; as well as neocarzinostatin chromophore and related
chromoprotein enediyne antiobiotic chromophores), aclacinomysins, actinomycin, authramycin,
azaserine, bleomycins, cactinomycin, carabicin, caminomycin, carzinophilin, chromomycinis,

dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMYCIN® doxorubicin
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[ 0105] The word "l abel " when used herein refers to a detectable conpound or
conposition which is conjugated directly or indirectly to the pol ypepti de.
The | abelwoaniZma2isbsel f be detectable (e.g., radi oi sot opeTitshahs4356
fluorescent |abels) or, in the case of an enzymatic | abel, can catalyze
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bot h amﬁlhnd@&@lﬂnﬁd%bﬂn)totaﬂbdtrmtaine VEGRep repd2hesuth Dadiliar atid; ddebkGse; (Fi gure
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wer e ohseraxed, cfeﬁjfarmhaelemed@gnmgaaﬁ@loﬁe mﬁb@mtrerahptmﬁjnuﬂjeﬁg ﬂe@masslel

branchi n Lan ter- ctl ons Q{;3009‘:}]e ures . A- 45) nsI ratde t hat
DEspR & “\9@%&@@ %P’érat& “’d‘é‘fr%%tleé‘ n?“n %nsm t e Bl 18%‘/ tr2afion of
VEGFsp aasuthifobiag Buloguatzhl& astbXantremeh mapidaraodt, nixvie 88 pert@nin Aphendnsi;Ng

i nmunost ai nj n R cel | nbrane_and nucl ear - rane expression are
det ect é’éfa‘iuﬁlcwg °€?’1§P‘g IFLR?(S‘PPI‘&EPFC Lypeshyihygrd P"r?@arg% - G P Pelesseattier apy

Ih s eff lec@tnmée (MNQI?rfiﬁmb(lﬁI:ats El%@ﬁe?Ordg)bgﬁﬁ(ixa&Eﬂ@BxﬁlX amﬁah cs[alrd)gsn%%tB%gg /egCIT n
uman | ung non-smna ce C ung gl ant ce turmr
breast '‘SHAHOCA DA REIPS2-T: |6‘ﬁP18§’“2PﬁP—‘/haé)1n%Htth}1‘3%°R?é (orgeially| Lagi 981 ca 2533

BV, colweRacéeng eridhVil 8 anbapat 0 Gelbhitlvalde G, d4daBaBne; MRhRnQRBn S tMebniidi;

osteosarc ?actol I\;/)%o §0manvégc§t8s]fr%e/ gr]églzgs?dl:e)c(r%rg%z)o]é;]/_(/:lgpdfl%sop?lamide; thiotepa; taxoids, e.g.,
TAXOL® paclitaxel (Bristol-Myers Squibb Oncology, Princeton, N.J.), ABRAXANE® Cremophor-
free, albumin-engineered nanoparticle formulation of paclitaxel (American Pharmaceutical Partners,
Schaumberg, 111.), and TAXOTERE® doxetaxel (Rhone-Poulenc Rorer, Antony, France);
chloranbucil; GEMZAR® gemcitabine; 6-thioguanine; mercaptopurine; methotrexate; platinum
analogs such as cisplatin, oxaliplatin and carboplatin; vinblastine; platinum; etoposide (VP-16);
ifosfamide; mitoxantrone; vincristine; NAVELBINE® vinorelbine; novantrone; teniposide;
edatrexate; daunomycin; aminopterin; xeloda; ibandronate; irinotecan (Camptosar, CPT-11)
(including the treatment regimen of irinotecan with 5-FU and leucovorin); topoisomerase inhibitor
RFS 2000; difluoromethylornithine (DMFO); retinoids such as retinoic acid; capecitabine;
combretastatin; leucovorin (L.V); oxaliplatin, including the oxaliplatin treatment regimen (FOLFOX);
lapatinib (Tykerb.RTM.); inhibitors of PKC-alpha, Raf, H-Ras, EGFR (e.g., erlotinib (Tarceva®)) and
VEGF-A that reduce cell proliferation and pharmaceutically acceptable salts, acids or derivatives of
any of the above.
[0085] Also included in this definition are anti-hormonal agents that act to regulate or inhibit
hormone action on tumors such as anti-estrogens and selective estrogen receptor modulators (SERMS),
including, for example, tamoxifen (including NOLVADEX® tamoxifen), raloxifene, droloxifene, 4-

hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone, and FARESTON toremifene;
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ovari an adenoca HTB- 161/ Nl H: OVCA R3, prostate adeno ca PC-3m?2, and
pancreatic ca CRL1469/ PANC-1 (Figure 4D). [0094] Fi gures 5A-5C show t hat
DEspR expwessixm2isas not detected in in HCI-H292 | ung nwcm&mhﬂemmﬁd ca,
and HEP& hepat ocel | ular ca (Figure 5A), and CCL- 86/ Raji Bur ki tt's

| ynphoma, thus n ECIfICIt of positive gbservations, ndjings in
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primary anti body conprised purifi ant'| body and subcl one “super nat ant of 3
sel ect edkyidting agents padhag edmogders evstpisani glacirbazine dugchiopetihaties eisplifm. expect ed 10kD

ol eCUlrﬂJthd%sz@% fRfoQ)tu?z{cf] a(Pltl aﬂ%ﬁrtl@%ﬁ‘ﬁm&l%r} Jag%@kdumi leﬁle(l\f(hmhas\{\é (;fh a
transfer buffer of 079 Tris, . ﬁi;(él ne, met hanol , 800 dH20

wer e us@(ﬂcerﬂﬁﬁldah@hn ang lsas]. [g69. mp@ht ei n@@l QYblﬁIr‘i?gﬂhﬂtl()ISlOgmeHﬁ@a@]?Q) vver e

used at, SRYe 4094), Stain
r eagent %%%St%@faarg—hdﬁand ngt ?l( f‘WE %@g%ﬁ%%ﬂ%%ﬁ%{@%? eﬁ;eh‘i%ﬁ)gp \c}ést ern bl ot

r esul t 40 honshatesn sm@iﬂlg iag ey inpthisgaplicaiereaicdES p Rreﬁ*trme)r dniyptivgdeinbddi es
regar dl £58.0fuit 8lyatieSuibdnb ks 1e£s*v;!§)tdx?cet9 binfot 08 IRpEed DR ARG GHE RS ST Ul

anti - human DEspR m)nocl onal antib . The results indicate that the
nmonoc!| dhedpraline W}ann@ﬁéﬂwaﬁwamgﬁ@werf@éllm thgenoaf 4qlif¢ pajend FImMsPRecd-§i city i S

clone 7\%1%%1, "Prodrugs in Cancer Chemotherapy" Biochemical Society Transactions, 14, pp. 375-382,
615th Meeting Belfast (1986) and Stella et al., "Prodrugs: A Chemical Approach to Targeted Drug
Delivery," Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press (1985). The
prodrugs described herein include, but are not limited to, phosphate-containing prodrugs,
thiophosphate-containing prodrugs, sulfate-containing prodrugs, peptide-containing prodrugs, D
amino acid-modified prodrugs, glycosylated prodrugs, .beta.-lactam-containing prodrugs, optionally
substituted phenoxyacetamide-containing prodrugs or optionally substituted phenylacetamide-
containing prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be converted into

the more active cytotoxic free drug. Examples of cytotoxic drugs that can be derivatized into a
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WO 2012/ 012750PCT/ US2011/ 045056 [ 00100] Fi gures 11A-11C show i nhi bition of
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[ 00105] Fi gures 16A- 16D denponstrate DEspR-targeted ul trasound nol ecul ar

i magi ng and show that a DEspR-specific antibody (Figure 16A) detects DEspR+
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m crons. [00108] Fi gures 19A- 19E show representative contrast enhanced

ul t r asdtis (CEU)-images with contrast intensity signals (Cl'S) depicted.
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(CEU) - positive i mages depicting conplex pattern of acoustic destruction of
adherent MBDm crobubbles in a transgenic rat, R3. Figure 20A shows
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depi cts phase contrast-fluorescence m croscopy analysis of anti-
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WO 2012/ 012750PCT/ US2011/ 045056 [00115] Fi gures 26A- 26F show DEspR
expression in lung and col on non-cancerous and cancerous tissue. (26A)

adj acent worzoelo1k1sng; (26B) G -1 | ung adenocarci noma; (P6C)US2@n/0kiose T2 | ung
adenocar ci noma; (26D) adjacent normal colon; (26E, 26F) coI on

adenoc end ar r ow

inoma G| LL-I T2. white arrow e
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the mean total tube length in mm per well is shown in Figure 13D, using the in vitro tube formation

assay. Data are shown as mean + standard error. Each experimental condition was performed in five

replica wells. Statistically significant differences (as compared with respective control conditions), are

indicated as follows: *P < 0.001 (one way ANOVA followed by all pairwise multiple comparison

Tukey Test).

[00103] Figures 14A-14B show immunohistochemical analysis of human tumor tissue-arrays

comprised of core biopsy specimens representing tumors and normal tissue on the same slide using an

anti-human DEspR 7C5B2 monoclonal antibody. Conditions that optimized specificity and sensitivity
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by anti-DEspR Mab inhibition conpared to control untreated cells, and | g&b
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sequen aelnmﬁoﬂd@ﬁasaeﬁﬁﬁz/eﬂm dflmodyR aﬁ]RAHBfulc]&mtstaﬁm&d&ﬁﬁflrpfs absehde of ByENCe
nunberi ng accordin abat 4 ure 35 0 iable Iight
Chat n S8 ap B TSI NG: T8 ddq ek Bviaa DE tMRARE) “cequence of a
conposiimenuhBsamntd dddjffusiocbodetiimhginOMICaha Rliakes dsssegughaegynumber i ng
2?1;?[]0';& %%g o ﬁYvé 8%?%@?&% %gcf?rgs%a)n P BESRAN X G RL A Bl ARG T e avY
endothelium. Figure 17D is a 3X-Overlay of DAPI, aSMA and DEspR immunofluorescence in Gr.I-
T1 invasive ductal carcinoma that detects DEspR expression in vascular endothelium, and co-

localization with aSMA in mammary tissue. Figure 17E is a 2X-overlay of DAPI and DEspR of breast
cancer shown in panel 17D that highlights DEspR expression. Figure 17F is a 4X-overlay of DAPI,
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nucl eoti de sequence of a conposite anti-DEspR humani zed 7C5B2 anti body
generated using the nethods descri bed herein. CDR definitions and protein
sequence Worzheraiatfoaccordi ng to Kabat. [00126] Fi gure 37Pshasgoiandzmzenpl ary
vari abl e heavy chain amno acid (SEQ ID NO 14) and nucl eoti de sequence of

a conposite t1-DES hynani.zed 7C5B2 anti body gener at ed i the net hods
Gocor T DoNA B R R PR A iR Bk PR HeslS BB Rl A i o
t 0 Kabaind nfi@0vk2s8]sFhager2e nd8osshows an exenpl ary vari abl e heavy chain am no
aci d 15 nucl eoti de sequence of a c osite ant.i.- R
e rans S0P R Se s RS DL B RS D R R Rt B RS b B AR b coR
def i ni texplRSidanial n@nal @intreaie Qideid CI8 gt B 1 310 nateradd Ggpdt-O, Kafmtreatic ductal
00128] Fi 9 sh i able h - chai n .am id (SEQID
o za)caising gpwdy R 3 SRR Aty Bk Ao S St St Renrtatiols coe
ant i bodyEsgRneSNeA egll DS PINGcleiis taife iieds mih@sa MHIER cApedseibmin ibikvaedld. miguicons and
r ot ei eqguence nunber.i ng accordin abat . [00129] Fi re 40 shows an
P ol B G B B TRTL O arE it ar bEii B8l iR e Rt o
sequenagorpifol@y ClipRO 8¢ de@nhbwDEDpRvdupranbDEeR, 7ZB33B2D APt inbhadyhgenemad;ed usi ng
t he nmet hods ,descr.i bed herejn initiopns. and protein nce
norpor I HETEEEs Geave RhR. FAgen est aRSioR S ik BACIE S%0ear 1 abl o
| i ght ahaphiol@itiu stedis dSMBEQpleRidNGind h8y/mandal ik 8tihiod DEsEuentel of a
conposi t ti - DESpR_humani 7C5B2 tibo e t ed usi t he net hods
gl AT e S SR NS AL (T R b el
t 0 Kabatr.3-TOfh3khtkd dititaecadzhoata @ cta DEpReERplaadiyh Matdcalat @dbthglhim, @lbéon am no
id EQ.ID NO. ., 1 d tid it ti - DEspR
harran: JacisceB AR VAo SRk g e S A0 R BETRCS b il wab B coR
def i ni thigns 1@ shdpii @iights DESRISHELsitiL IFizerc 180 skasaar3d-ogrihofak@t aSMETAI LED
DESCRI PT. 00132].Pr ovi erein.are novel. conposi.tions,c risin
anti - Dé%%%lath?tisé%%"]l 18(§ea§%cglglgﬁ Gpepression 1n pancreatic (?uc{gp carcinoma cells. gaq}:): iO 9

microns.

[00108]  Figures 19A-19E show representative contrast enhanced ultrasound (CEU)-images with
contrast intensity signals (CIS) depicted. Figure 19A shows MBp, DEspR-targeted molecular imaging
in transgenic rat-R1 demonstrating CEU-positive imaging and the characteristic drop in CIS-peak
after acoustic disruption ([). Figure 19B shows subsequent isotype-microbubble (MB(¢) imaging in
transgenic rat-R1 showing low peak CIS-levels and ‘flat-line pattern of CIS pre- and post-destruction
indicating CIU-negative imaging. Figure 19C shows MBp DEspR-targeted molecular imaging in non-
transgenic rat-R2 demonstrating CEU-negative imaging similar to MBc CEU-negative imaging.
Figure 19D shows a graph of CIS-differences (A) among different study groups as notated
distinguishing CEU-positive imaging in Tg MBp CEU+ group from the other CEU-negative groups.
Figure 20E shows a graph of CIS-difference between all transgenic rats (1g+) and non-transgenic rats
(nonTg). Hatched bar represents a threshold between MBp-infused CEU+ and MBp-infused CEU-
transgenic rats. Blood pool, CEU-image 1 minute after bolus injection of MBs, demonstrating
equivalent MB-infusion among different rats and minimal contrast-intensity signals from movement
artifacts. 1-Pre, pre-acoustic destruction CEU-images obtained 4-minutes after bolus infusion, in order
to allow MB-adherence to target, if any, and to document minimal, if any, circulating MBs in the
lumen. Image corresponds to #1 on CIS-plot. 2-Post, CEU-image after acoustic destruction
corresponding to #2 on scatter plot. CIS-plot, scatter plot of contrast-intensity signals (CIS) in
representative regions of interest (encircled in aqua). #1, CIS detected pre-acoustic destruction; #2,
CIS detected post-acoustic destruction (2). Black line and following gap mark period of acoustic

destruction in CIS-scatter plots. MBp, DEspR-targeted microbubble; MBc, control isotype-targeted
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bi ndi ng fragments thereof, and nmethods of their use in anti-angi ogenesis
and anti-tunor proliferation and invasiveness therapies, such as the

t r eat mentwof2ozme®n, as well as the treatnment of those wazask@n/ogioseases
wher e pat hol ogi cal angi ogenesis plays a role, such as in carotid artery
di sease, vasorum WO 2012/ 012750PCT/ US2011/ 0 eovascul ari zation
(thue s BRRAS T R R i TR T PP BBy ek GO A 6T B BTG e e
neovasautar CE@tnbghﬂvc( tnhidhg] APBEakNGendi®f preXpRBRleQrucheACTS-difseas el b A
addition, the conpositions conprising the anti-DEspR anti bodi es and
DEspR— 1008 ng fragments thereof described herein are useful in assessnent

and i mggo10yg] NEFiRAAS. 2080 RicCOPBRRION MB@@{E@SfcicﬁﬁrafstCthQ@&ﬁﬂtﬂSBﬁﬂm DEspR
expression in tunor biopsies to identif ely reposnders for personalized

redi o N6 RBIWAEHEeS BErGlne Coret BTN Sautis el maging sk ahiRogenes s

Whi ch GaBroB@bIS Bfa trdi@EenXATRE &igurdEELHoR rdpRBE Qe GEUQﬁiagd&ﬁﬁﬁlﬂ&ﬁﬁ%) to
therapy, in vivo detection of tunpr "angiogenic swtch, ' or vascu

m mi cr yPloodppelpd Fircudgiing Mo GHipe ciredd ?ﬂe&(ﬂnualén ARsBInuS 3Pk ddusigey CCA,
ant i - angR@aRkGtHd RRHAPICRS eft@hal k@il AtPRNSAN@leiaLerdRAkEl e RPPbiheakibens.

Furthernore, the conpositions conprising the antl-DEsBR ant i bodi es and
DEspR- Hi lﬁﬁ?sr?&BerOQggH%‘ﬁ pttpploieffcopEstin Bty sHarlsmarkef @it supqflashed bﬂ‘%ﬂ%@t i ng

noi et i Q&feft@ko@ésb&fdn@lr@gm%‘flrﬁer@ﬂd{(ﬁmﬁl&ﬁi@@lﬂm qz@lﬂmﬁt%ls&lldlﬁfé, (200), Gandbi nat i on
with delivery nanoparti cl es, exes, Jm croparticles,

a as
etc. [O0BTa% hl“ﬁe(%Q]B %‘tetdéBFtﬁde]E‘}eng()Iﬁ HeUESE %Eﬂ\‘js Ereffli??“?"é@%%t“&??geﬁ%%t hways, such
as bevaociripbmi o SUH dchltk Plotsanch &RuméERRE BdHeFaADNRRt @rocB@MRrsREBIBS (MBHeen
shown to have only transitory benefits, andpgfaear to pronote or induce a

f eedbadk® BRYi B Beresiedperdian (K H‘n‘f)h‘éflhei@t afelfé?rb%élE%hri"?lRQE@ﬁ“FCé%l S

have begfitcdelEeicehifctalchi InQ, MathityESdedline FARTor (MW d @prksegtatidl cHU-2005 and
Carnelie et al 2005% and exacerbatjons of netastasis have been seen after

VEGFRQlFﬁﬁ?HPF%Pmﬁgh #?PHF%Ymﬂﬂﬁa?Héﬂ?@ngTH@E@@T?W‘%%%??%E¥P“¥%%alnventors
have diisemuecatpanab Retls arnvgiin gRersdét aom@ 1@fpetihelyMEidre SUQEMS rgasesladR their
di scovery that key, non-redundant, and distinct roles are(gea yed by

inter a&‘%l%ﬁn%f’ COHEPAtEE t%ﬁg?faﬁcat{?éﬁlt" fsped S(hGEQgéﬁ)OSW?‘ﬁ“? flestrp %&CB?daryDEspR

or " duglealeindehiel ih@nslh VIgSR (ieea8@tQROLs. Therd TNEhbes prhiamaive@undintgat : a) a
DEspR nul |l nutation |leads to E10.5-E12. 5 enpbryonic |ethality due tg

abnor mgPTERBIYRP EF 9RIRLF A %%F‘é‘efalﬁa “‘ﬁrﬁiﬁ?lﬁ‘ﬁ gt “I—Té’rsﬁtyestl%{’alétap%rf’ac 2605) ;

b) VEGHsglibé rogs Ehs&Rl widobypb c@ftroBbNIB), tmfuse@qaalnegaw%adges sdebsensueehef or ET1
bi nding (Herrera et al . 2005); c) DeEspR antibody-nediated inhibition in a
rat manfEPyRIoHEt Clideets and DEspR hapl o-deficiency in DEspR+/ - mnice reduces

tunor qoeMOh i RighiresQ1AHRH Rpiat Iepre@htatle&ﬁﬁalogm Mﬁﬁ%ﬁac@u mhabasnagdul t rat
aortic ring anglo enesi s éDecano et al 2010); and e) DEspR nedi ates adul t

angi ogé‘ﬁ%l¥?l%° AU taréer’é’%mt HLEPRfHpesuive HE?lleéalé’é‘Hlaalﬂg F?ibeslé‘a’ﬂ’élﬁ .t%raaﬁh&aaeéa erotic
vasa vazsw:urm) N@EYARGUH Bfahdat IFPLH)ASigde 3 CA lslbﬁ@ Mgt chrglOldidiRscidaser i bed
her ei n, S inventaors further de nstraés? a% DEs R exggsssion IS
|ncreaé@H’ AL B tothe iy Fgpres £ Berd 1 E“? TOHef ALt enal es

(e.g., RE@ASith hukﬂ&,ceﬂcb WehunoBladehEebr Dmacémaﬁ,ﬁm S0EE hucles opilaguse col on,
etc.) also in a variety of tunor cells, includin

, and sur |S|ngg% 19
br east ,? Pahavys&nre}a SheMMBRosdingte an Brcr 4ia Oﬁﬁlr?@r‘%‘ﬁ’tl?]c,c 3o cel | s,
usi ng tedd@heliluhnSBidere@N F aybsvs@m@tid bifddy Maghbh trlchmlearaﬁ@ysedleﬁﬂ@wmgmajréﬁsecﬁs wel |
as in cancer. stemcells or cancer stemlike ce|ls or tupor jniti tlng
cel | s; ¥YCBEY PRSP VEREREselr- o8t B Frad P AEBSrHERe e Hayeé
nmenbr anpsurhdhtifghbl iled visk Moo e Flggie 2015 s}{&%mres&dnaahmﬁ@sstmmg détbtﬂ@)l’ cel |
proliferatjion and invasiveness; and that d) R |nh|b|%lon via pol ycl ona

and mordePBRSHIPERNal BESHR WD TS B gl‘.‘J?;"z?diIl 6‘21“5‘6%‘ “anti bodi es
pot ent liynwHER:Q8S wAk GLNUL RS DB R idctd M AL 84- chpkéayiaﬂnmgﬁ%glamebe&%e
tunor grow h rate and decrease tunor size significantly SpR [0107] The
dual erdotdhernii2lspitaeeted HissbuplpMbaewhitqupypeads PABEPY SR VEPREHRP Vet dr mer | y
DEAR wag afels@mah& Y11¢! R nediaf 520 EmPahk paRlst21 28N 11V o hyRsishens Me, r at
brain cD&A brary and was shown to be a single t ransmenbr ane receptor
coupl ed*1Pp? %1ca2+ mobi | i zi ng transduction pathway bindi ng endothelin-1
(ET-1) and angiotensin-11 (Ang Il) with equivalent affinities (Ruiz-Opazo
N. et al. (1998), Ml ecular characterization of a dual

Endot hel i n-1/ Angi otensin Il Receptor. Mdl Med. 4: 96-108). Subsequent

nol ecul ar studi es el ucidated that the nouse orthol og does not interact with
Angl | but binds ET-1 and the vascul ar2&ndot helial growh factor signal
peptide (VEGFsp) with equal affinities instead. DEspR-/- doubl e nutant
deficiency in nmce resulted in enbryonic lethality due to inpaired
vasculogene5|s abnornal anglogene5|s and vascular netmork formati on.
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[0108] Accordingly, the term"™ DEspR, " as used herein, refers to the

85-am no aci d dual endot helin/VEG- signal peptide receptor (DEspR) having
t he humarwearenresni2amsvd nati ve sequence of : MIMFKGSNEVKSRWRCYESROTIolBFT CVGS
QL SMSSSKASNFSGPLQLYQRELEI FI VLTDVP NYRLI KENSHLHTTI VDQGRTV ( SEQ I D NO 1), as

descri 0so et a 2007, et.her with na ccurrl n
oo doulY; Biefigs 2 bRy S ne ot trm RS R atran p ) Tt Rt el her o1 o
a DEsp theﬂﬂﬁtftdﬁﬁra&&ﬂMEtlﬁﬁ@MHﬁFsp@Eﬁ&ﬂFEU PodidhetippenSQIBEINCE andxoﬂatymegmm e

conpri ses .a y t v t he ani no, aci s a DEspR

pol ypeptidae &gb 22258 1%1 %?ﬁ% ll?g'ésca d@malﬁt O:Fg e‘t/eémécg&‘hgﬁu EL%gel aﬁ)eptl de can
have t hegtﬂatglrl]tmg aaliechoRighateRa Bard betwatnVB) - hgeenﬁe ngtjrpdggtlv@(ﬂ%m?phdl deuf r om any
manma Suc ve seq enc n e 1solate ro nature or can
o prodteane 6 AR R R R e R AR B e RS rence:

pol ypephideelispesi %x;ﬁatddwa@memaamA@atlweahlhmnmmg inRghobih g at edisor

secreted forms of the polypeptide (e.g., an extracell ular domain sequence),
nat ur al PYICSEE TG vaps ¥t Vasatuﬁ%neeéesbels argfquBlerimmugestaed Sp sk #ed ) and

nat ur al dSMquqglfré Qﬂgsh%{)vk 8drkcSpotdink B ImBfe shies RALWRERYAS: calold rPafESPR
pol ypeptide "variant” nmeans a bi ol ogi cal lé active DEsSpR pol ypepti de having
at | easesaapsurmgogsrandihghone F@r@eﬁﬁefﬁeémma AR DFEsRR-eIPresinmin Yieandgddfite of a

DEspR pohipR@pdencoae inyeid (@Q)tw% HeRChMAE ratfrOH, suﬂﬁatramg%s omhafoptep@mes
wherein one or nore anmno acid resi dues are added, or deleted, at the N- or

C- t er minggadive fransheniqye| eapriidtarteress. @Wnlamuncgstalrang/@tqcmﬁprhsa@nat SMEastthabout 80%

am no r l no acid
V0 201 370t TR OO TR b it RS PR SL AT kil L SRk SO BRI T2 261
at | eadwthalout] a85%s aonsioenagithl hgequen@eerimﬂemrtg Fgguwmb sthhws cratespwedmgquence
pol ype 1 art [ fam ly,
and bi ﬁsdﬂcd ?1 6% S%awf %{Q]I%&lpal ]Laygrs amt@l‘—jf&%yé? Pg?ta &6§t¥tlthd1e%?vé @ﬁ@ Sp has

t he hurian %memMZWRQCBWhN@mKZLD(IZEEMW (aSE@dtf@tlh@\@)te styiparoed.| y, as
used her g?tgéhum gléf"f‘? grrgw V% N,DEspR The term "DEspR' is also used to

refer to ncat ragrrent s of the pol ypeptide conprising
speci f i[601ER] nothumS%Aé?(}Ge:hples pbise torerag Sluarrsroccaticebsdvpyraml @ isalf anti-

enot g 4 PR RARB A BRURL o RRLGLANSR 0, AN 346D, (0TS O

DEspR ca I ca 1 on,
Ant agodn@t@ln&lli}aplk~tm®mm&1rbuﬁbtﬁaKMﬁDltomllzl]aF?o ()’MAOI&@I (W)@Dm apd @3Co¥PBSI ti ons

and ”Et(Q?Hﬁschf’ RbhiRl “191135'%? 9@@@%&%@ &gr%éteci i‘o%trotaMﬁ? gtf%?)gg:(%g?&/m W zing,

bl ocking, 1n ting
activi tw1ésb0|lmrt]t~/ltlﬁel(!)gamdms Mﬁ hlddlng (o F@Juwo?éﬂesho\ms dungher MB@EBS (meabEs piRn) per

ant ago nboEtSc? C !ll% gc?eam%% g\/lfg{ u eefl! Pattt ) Mﬁl E:(?nq ager%’ wi Edt{ﬂ@%gﬁ i’-\l/ﬂ%ci 3188 g%n%%l and

anti gen- |ng ra me ereot, rece ecul es,
nanoparrtonﬁdrefstMBbVﬁrkeW@ﬁﬁmﬂ&t)(i)(lins and deri vatl ves thereof that b| nd

Specl fi B |1|3 t B B A!ﬂﬁrsﬁ elss@(gh 1(/& 5 b an Fegsu& gits
1 P

bi ndi n 01ts gands, suc Sp a

Ant i bodicesamaehusiatdi CbmdljpuPussuhﬁc(tZﬂBhA@j%m@jommdwdl tmgley(24B n24§0 hrﬂ)aacs p e cts,

provi deQrcn)%[n%ITrb fr8m Ao 1%f1ts %ﬂ% E:llltt?)gtqual ;{nCI%nﬂ(! tPs?&:y (24E, 24F) pancreatic

p

ductal carcinoma Grade III-IV from two patients. Black arrow, microvessels; DAB-detection of
DEspR-positive immunostaining with color-intensity roughly proportional to expression; hematoxylin
nuclear counterstain. Bar, 20 microns.
[00114]  Figures 25A-25F show DEspR expression in a human tissue array: stomach (25A-25C)
and breast (25D-25F) non-cancerous and cancerous tissues. (25A) Adjacent normal stomach tissue;
(25B) stomach adenocarcinoma T-3, (25C) stomach adenocarcinoma metastasis to lung; (25D)
adjacent normal breast tissue with fibrosis; (25E) breast medullary carcinoma T-2; (25F) breast tumor
metastasis to lymphnode. Black arrow, vascular endothelium; DAB-detection of DEspR-positive
immunostaining with color-intensity roughly proportional to expression; hematoxylin nuclear

counterstain. Bar, 20 microns.
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fragnent thereof that is specific for a DEspR target, where the anti-DESpR
anti body or anti body fragnent thereof specifically binds to the DEspR
target amoretuaersoor i nhibits DEsSpR bi ol ogi cal activit PCTIUS2610/0%5056

enbodi ments, the DEspR is human DEspR In sone enbodinents, the DEspR

t ar get ses an ence of A SE D.NO 1 or anal elic or
ol Dt IGOTRL) © FinB 2B RR oAl PRe GRS e ad Cu <Pt &k T hody
refers cfa@ceains asue. oy atiihadnt irmelSuied (OB PRI Wing hdeavdat diinent26af, iGr miL, 'y lvwgd
speci fi The el ecte Al rnmal |y have a bj.ngdj ffinit

£ Do sttty I AR e a2 o et St L a2 B Ve
bet wee rhrr])Q'- Bnd\ﬂtﬁeﬁurﬂlﬁblﬂd]irMV 23S DUsEdinfiemesthining ehetht Mahtyanbindsder odls

" speci nt i R anti body

fi bi n refers ta the
o Dody KB b B et Bpie Saf bttty Bkl b BepRe SRR D 10-5
M ( 1000@matvkylormutlessourergain. B 1) dierohO26A-MC; 28 nlerbhs 260+ 90 Mcrck® 284, 260h1-9 m
10-12 | ess affinitie e determ ne r anpl e,
oy a sUPPEs pfaerbe bt Bt Cear ey T bR M Pt B Ag re R E
descri bed-sinall E@ﬁup@mme@a&n love, AUtIHIIAL (20R) dNon MRA0H/ DY2RBNKe' seypE\BTe- | | nked
i mmuno rbent assa tition assa for
oo AR e e R e bR b BN e R st R B R eatia Berdley oan be
used as2@)thetapadinbea ASEMV;(IVH progetiadgoaddndnni BT-Bam2 g, WiEkR-di seases or
condi ti.ons wher.e activit e_anti - DEs t 1 bod
S be ISR SR (BRI gt U g b Qay PR R B | 0V
eval uate@lorisensitf @]y piop&doms todxpragfonpieuitataxyliDfucictuScoahtt@in. BANBE®icB/s a
di agnosé%c aid, etc. Such WD 2012/ 012750PCT/ US2011/ 045056 assays are known

in the ‘art and depend on the target antigen and intended use for the
ant i bodg011Ek anpigasesi284}28Behdvih ehakHldEGtion bf Dintnhad B pasEaan}i-NHSAR noa&dlbnagr owt h

inhibition a e 692 or e I D
Lt Doy TSR BB ST g ot T it keRioclty BREP siRbstcs thednat e
cyt ot oﬂeﬁnltdylutﬁ@ﬁ)anmls@marﬁsuoﬁamB@nAMt 1 pg/bDQeB6R)ed aafmiloagar& BRjx=activity
or oi 5/ 62) I Vi assays
Chat canBRS R PIS RRuaE R L T R e AR uO Sab e B W ehh 255
t he Exaalfmlles 181006, iwdite d][afﬁalﬂ(ﬁ:bérm MﬁfﬂcﬁbﬂEﬁr&R)p&ﬁtsyIﬂﬁﬂh el$ othérs. AP B )DBekyern
fragme ere n _the, compositiaon descri bed

et R R el o SLEERU e R Y et
suf fi ciservingaf ténniol Yananlars patdtéd. Sd:lécyed IESBEMAR in lanes. 1, andMediapesd) fibaibfeor DESpR,
and can redu e.or activity o
(0117 AR e A bt e RNt bt el 03 Rt - DEspR
anti bOdyurﬂhosaaﬁﬁlng)WEk}peffbﬂl@ﬂBﬂd cdidraliadbn siftaitspRiand $ EGOspRiespiinadd i nhi bi t s
DEspR r bl ocks t action of h,V GF
sone. enbfBRenf o 20Kt Slpgit T bR AEhURR 1@ merrdubib Ml TaRs .
t he VEGhsipgdnass ia is equenOE(Garqay.i [3iEspy ihthens adtitgyud @¢110F E(SEQnk BhtNOEspR Mhin  sonre
enbodi nents .of th spects and all c descri bed herein
o o DRES R el R PR BBt st R BB S T e e R vkt ope
of DEs p&anousmemgh g wah (@)( tvita g€k, l=413a r/-porstiMy an® hurbies pRubd lrasb peine®odi ment s
of these d..al .ecs escri bed herei h
ot 1 peag Rt RR s Za0s P AARERES Bl BB SR Frab i FRb o B RS pr
conpri smﬁ@mprm payacnad Pab) Hd afonGHEEYal dMaNﬁ)antibom{:%i@]adéw Id doatoldeserddptilon and
exanpl ant i - DEs ti L ti t her eo
P R e SR B L  h BE P s ik P e b SR e BB o
maki ng /and s bamaat nibzi (#gofthenclings inBibitediyd®db dﬁdelehrmNDEdﬁRI apdhidisiabn
Ant | bOdcloren%ared with controls (C, PI, Iso). Data expressed as mean +/- sem; 4 replicates; *, P < 0.01

(ANOVA followed by all pairwise multiple comparison Tukey test).

[00119] Figures 30A-30C demonstrate that DEspR inhibition via monoclonal antibody decreases

angiogenesis in in vitro HUVECs assay. DEspR-positive immunostaining of MDA-MB-231 breast

cancer cells and PANC-1 pancreatic cancer cell line via anti-DEspR Mab was performed. (30A) Dose

response curve to increasing DEspR-inhibition via anti-DEspR Mab of MDA=MB-231 breast cancer

cell invasiveness (black), ECso = 3.55 +/- 0.32 nM. (30B-30C) Analysis of cell invasiveness inhibited
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[ 0119] Pol ycl onal anti bodies are preferably raised in animals by nultiple
subcut aneous (sc) or intraperitoneal (ip) injections of the relevant
antigen, WOg012/EBPR(1-9) and an adjuvant. It can be useCwlys20m/osvLe
enbodi ments, to conjugate the relevant antigen to a protein that IS

hemm oy S e N BB ol ByrRis TR shfsisare R g e 0k Sy PREIen,
i nlhlelblrr;[l‘g]gggﬁ];ggll arehidt fcumﬁlzde?ﬂaﬂB}éﬁnd@&N?apridrMC ageine,(3 ]f(DJ’ Al@&ﬁﬂﬂi;)telgia; .
et dudtsn uerpar SEpLERST e G Fr AT Ehn e ER LS el S G R RV S Genyde.

succi nlrmla;nhydﬁpadmnﬁmztﬁ;st)or Rl N:C-NR Wnere Rand R are different alkyl

Qoni LodPRH? ot FRFR TR SRy hRHB ARG §ilvs oEpRI AP B pH  ©
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methods described herein. CDR definitions and protein sequence numbering according to Kabat.

DETAILED DESCRIPTION

[00132]  Provided herein are novel compositions comprising anti-DEspR antibodies and DEspR-
binding fragments thereof, and methods of their use in anti-angiogenesis and anti-tumor proliferation
and invasiveness therapies, such as the treatment of cancer, as well as the treatment of those vascular

diseases where pathological angiogenesis plays a role, such as in carotid artery disease, vasa vasorum
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are not limted to, the nonoclonal anti-DEspR antibody 7C5B2 produced or
expressed by the hybridoma 7C5B2 described herein, and referred to as the
"7C5B2 arnwDRotye1275and der i vati ves or antigen-binding fragmmmmmseof,
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Chot hi alemnd Lesk J. Bi oI 196: 901- 917 (1987)). In sonme enbodi nents, a
conmpl e nin i an sfrombothaCDR
oo o TR L s Sk 5ET gretn?fhﬁg%g?wraﬁlaﬁ% B G S R B DB, The

nucl eotindessEq N@A&faehlﬁm&dnd&gtuhhﬁwé#él@ﬁ butamadblasd donks . QOfbrdabieluhgdivyr, chai n
of the B2 anti bo tained b ence. apal ysi s of seqguence

bt a1 PR i s B s o e R G AR B A o g AP O sR i coTac
CGCCCTWGE@%W&M&A@I@T C@llaaamTah@ pancreatic tumor cells, using tumor

Tﬁ CAQ Q-CI-S-CI-SG'IL GCTAW ﬁng&%s in cancer stem cells or cancer stem-like
ACAAAT TATAAR TurbAGIT A TheAd ST AMGAR hABEBTF LAGECAA0calized in both nuclear and cell

%Wm%% TTC@W%%& tumor cell proliferation and

TACGACHEGHGGEACTNIOEA NEDCIBRGHUGIGCAGIRACAALBGET CACCER I RUCKGA{rSEGQPRNG.  3) .
[ 0136] The correspondi ng amino acid of the VH domain of the 7C5B2 anti body

is: QUQL
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KESGPGLVAPSQSLSI TCTVSGFSLTSYDI SW RQPPCGKGLEW.GVI

WI'GGGTNYNSAFMSRL SI SKDNSKSQVFLKMNSLQTDDTAI YYCV

RDRDYDGAWFOVWRAETTBYTVSS( SEQ DNO. 4) . [0137] The 10 am noPa®iu$2011/045056

conpl ementarity determning region 1 or CDRl of the VH domain of the 7C5B2
anti bod G-SLTSYDI S (SEQ I D, e 16 amn id CDR2 of the VH
domai n %Fb‘{dheé PYEE B UBNESS %B% Pgrs WW@&%&?&%&% 6‘%‘15‘65 BYWRs 2B e

am no aeil dedcbRRupbr diksiMHicdalyai n of the 7C5B2 anti body is: DRDYDGW(FDV (SEQ
ID NO 7). [0138] The nucl eoti de sequence encoding the VL or variable domain
of the light chain of the 7C5B2 anti body, as obtai ned by sequence anal ysis
of sequﬂn@ﬁs obtained fromthe 7C5B2 hybri domg,

G AT AT T T STORETE i  oms

GFACATWA%WQ@B&&HTTMBIW ACKIiBAGPA tensive rat brain cDNA library and was

éA\C%TT wmemA%%g%Z+%bmzmg transduction pathway

2012/ 0 12X GHRRETHLISA0LET0Y 2056 ACAGATTRGATAGCTEALGATGABGAGAGTIGRAGGLTGAGGATCT

(SEQ | DGRBS IRRREE0P SCH UL Gt G P4EI A B AFE N GOHAT 4 of ¢ he

7C5B2 amtlioBp dybsb@enMMuE@%&M@@&Si@WhW@WM&MQ&B&QSPK

o) [ OTHOITREIED oot ) BT oL B AT DALY Ly 050 BP PR Vg 1o o

t he VL atlfiritgdsins@hd. tUprl?CBBﬂ)ldirﬁlﬁtmb(ddﬁ{c&rﬁy 1rRﬁc§re@‘th|ﬁé\i€BkﬂonYdJEhélSﬁ@1d tD NO

10 The 7 am no, aci d t.he VL d t he . 7C5B2 od
Sk o et Ry Trrndn gt i TReBad e tf e ron R bR roee2
ant i bOChjlsoIsBowdEl@&SirMB\ﬁEm(o@E@li Eiarlkl@i bﬁbype{c@%ﬂe@&e&ﬂaqﬂﬂhemum dmlblygedulatsquence

ant i bodyenabeSrEEREtp Rl Ny Lo Dbt aBr Rl fln iy, Ry o

Embryonic lethality in Dear gene deficient mice: new player in angiogenesis. Physiol. Genomics 23:

257-268.). This phenotype is strikingly opposite to the proapoptotic effects observed in the developing
neural tube in VEGF"" deficient mice, although abnormalities in vasculogenesis and angiogenesis are
similar (Herrera VLM, et al., (2005)).

[0108] Accordingly, the term " DEspR," as used herein, refers to the 85-amino acid dual
endothelin/ VEGF signal peptide receptor (DEspR) having the human amino acid native sequence of:
MTMFKGSNEMKSRWNWGSITCHCFTCVGSQLSMSSSKASNFSGPLQLYQRELEIFIVLTDVP
NYRLIKENSHLHTTIVDQGRTYV (SEQ ID NO:1), as described by, e.g., Glorioso et al. 2007,
together with naturally occurring allelic, splice variants, and processed forms thereof.

[0109] As used herein a DEspR "native sequence” or DEspR "wild-type sequence”
polypeptide comprises a polypeptide having the same amino acid sequence as a DEspR polypeptide
derived from nature. Thus, a native sequence polypeptide can have the amino acid sequence of
naturally-occurring polypeptide from any mammal. Such native sequence polypeptide can be isolated
from nature or can be produced by recombinant or synthetic means. The term "native sequence”
polypeptide specifically encompasses naturally-occurring truncated or secreted forms of the
polypeptide (e.g., an extracellular domain sequence), naturally-occurring variant forms (e.g.,
alternatively spliced forms) and naturally-occurring allelic variants of the polypeptide.

[0110] A DEspR polypeptide "variant” means a biologically active DEspR polypeptide
having at least about 80% amino acid sequence identity with a native sequence of a DEspR
polypeptide. Such variants include, for instance, polypeptides wherein one or more amino acid
residues are added, or deleted, at the N- or C-terminus of the polypeptide. Ordinarily, a variant has at

least about 80% amino acid sequence identity, more preferably at least about 90% amino acid
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Apt body sequence An atvsis' EA ChainLthain CDR | Lengthll: 44A CDR : 2:

Length CDR 3 Length Cte:5est Hbrean Getwi ti nekK: 4% C esestFl U Kk;

G 4V4. 8. 1W0]20(2M‘1I2'6i)ese st Ckise:5t Kaman rw31l, Citos, ePCTHiSaM04505Ri . %)
ce.f ot {: l;qitc runbriigar:ttodinj. o fo ["hr [0142]Accordi ngly,

Lﬂa.sﬁrr@gfﬂgg%ﬁg "ﬁ?yﬁr%td%?g% b e e e e L
NO 3, bl sleﬂileh@ po%lype;SEQ I D NO 8, and/ or SEQID NO 9 can be used to
Poras) It bne aepbepls MEMBAFSharCPru c FRut S purRr KRG nGto
DEspR ab & Herewnaigdptide (VEGFsp). VEGFsp has the human sequence

MNFLLSWVHWSLALLLYLHHAKWSQA (SEQ ID NO:2). Typically, as used herein, DEspR

refers to human DEspR. The term "DEspR" is also used to refer to truncated forms or fragments of the

polypeptide comprising specific amino acids sequences of the 85-amino acid human dual

endothelin/VEGF signal peptide receptor. Reference to any such forms of DEspR can be identified in

the application, e.g., by “DEspR (1-9).”

DEspR Antagonists & anti-DEspR Antibodies

[0112] Provided herein are compositions and methods comprising DEspR antagonists that
are capable of neutralizing, blocking, inhibiting, abrogating, reducing, or interfering with DEspR
activities including its binding to endothelin-1 or VEGFsp. DEspR antagonists include, but are not
limited to, anti-DEspR antibodies and antigen-binding fragments thereof, receptor molecules, small
molecules, nanoparticles, polyplex combinations and derivatives thereof that bind specifically to
DEspR thereby inhibiting, preventing, or sequestering its binding to its ligands, such as VEGFsp and
endothelin-1.

Anti-DEspR Antibodies and Antibody Production

[0113] Accordingly, in some aspects, provided herein is an anti-DEspR antibody or antibody
fragment thereof that is specific for a DEspR target, where the anti-DEspR antibody or antibody
fragment thereof specifically binds to the DEspR target and reduces or inhibits DEspR biological
activity. In some embodiments, the DEspR is human DEspR. In some embodiments, the DEspR target
comprises an amino acid sequence of SEQ ID NO:1 or an allelic or splice variant thereof.

[0114] As used herein, an "anti-DEspR antibody" refers to an antibody that binds to DEspR
with sufficient affinity and specificity. The antibody selected will normally have a binding affinity for
DEspR, for example, the antibody can bind human DEspR with a Kp, value between 107 M to 107"°
As used herein, "selectively binds" or “specifically binds” refers to the ability of an anti-DEspR
antibody or antibody fragment thereof described herein to bind to DEspR, with a K 10” M (10000
nM) or less, e.g., 10° M, 107 M, 10° M, 10° M, 10"°M, 10™ M, 10™* M, or less.

[0115] Antibody affinities can be determined, for example, by a surface plasmon resonance
based assay (such as the BIAcore assay described in PCT Application Publication No.
W02005/012359); enzyme-linked immunoabsorbent assay (ELISA); and competition assays (e.g.
RIA's), for example. In certain aspects described herein, an anti-DEspR antibody can be used as a
therapeutic agent in targeting and interfering with diseases or conditions where DEspR activity is
involved. Also, the anti-DEspR antibody can be subjected to other biological activity assays, e.g., in

order to evaluate its effectiveness as a therapeutic, or its effectiveness as a diagnostic aid, efc. Such
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havi ng one or nore biol ogical characteristics of the 7C5B2 nonocl onal
anti body. As used herein, an antibody having a "biological characteristic"
of a desiwyoavexdiarsvi body, such as the 7C5B2 anti body, i #CosS20thatsope©ssesses
one or nore of the biol ogical char acteristics of that antibody which
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br anchi oints jn n.vitro tubul o Si S an nu er, of
eonel BB ok Minsobt Sty arRED Rk SRR P Ay Bl |

i nvasi \/fﬁigﬁﬁﬁt thdr&1 4] Hedas dlEs;gl yhd mmbltsmI&pRemmamnmy arbiicis ibeecpdraiiot ype

to be i an tot t ube | t sing.an in vitro

t ubur ogoRBRre Rl T I Rt Geto G B e RanbEr SHAFPatlE 1535 T hiDrng o

bi ol ogltneaVEGh@rlach &I‘quﬁicb G()rﬁ}frlsfn@ﬁle?s%ﬂcemSEQHDM Qafhtsbbleémbd)cﬁmélﬁ’s &tM or

l ess, 9, n nM or | ess,
2o or Y aecr i 5P Ragh dsSRa e 08 T3P i of Ry BN ey ch
enbodi medtd is dpbefidGboh apitbpreof @fEspR eomaoglad natacahildr podiyn bBSDEIPRE heomange of
3.0-5 range of, 3. 1-4.9 n in the .range.. 3,2-4. in the
ange orgtigeRs o e RS ot Frfighisgesent et Termp P fadiody 05, 6. 4. 5
NM i n dnlileody ding@erdthed:obis4petifitNbr dnrepitdpe of BAGR @inpdsidg dmido Addls i-0of $1&Q Mange of
3.8-4. %%ﬁl\{: or in the range of 3.9-4.1 nM In sone enbodi nents, the ECso
val ue f nhi biting nmean total tube I ength of the nonoclonal antibody
havi ng [a118] ol ogi daktha@hilagcapti@rdns txanpdds of lei- ﬁE@B?anmmlm landhadtibadyt firdgodipts i S 1 n

the ra f 3.8. 4.8 nM. [0146 exa in t odj nts ere
b e L A Gl T R R R e
an in whtmaeiipuhogerest progissdlylow:he EC50 val ue of the nonocl onal ant| body

havi ng Fa! 10I;0§| %a> characteristic of the 7C5B2 nonocl onal antibody is 10
nM or ess, 8 nMor less, 7 nMor less, 6 nMor less, 5 nMor
| ess, 4o0nigf or | e%lycﬁ)nﬁanﬁtﬁodie@Sﬁ,preZerﬁlﬂ& Biisell @Smimady bylmtlilM)l@BuHc&tSﬁaousl ®c)sone

h enbodi t t EC50 f t nt h
orCh RO (e B e P hBSar o1 RERRL o AR Gpthd 1yl bly T An9e

the r ang&ulofn Bm3-edbddimdds, ndlcotrlhxgate airgeeaht a’ﬂngenéto @ proMin that it emurapaec iafthe
3.5-4.5 th 4 nM f . 3.7-4. M inth
ange. oPooht Bt e AR RorRu TG b aslo g R g i dhant s,

t he EC&Gybeaﬂl m@sfrnnhlbltﬂﬂ ukihg & biguncdnal orriiaering hgebt, & ekangod, lﬂ{ak:n@iﬁoﬁehﬁ)yl

nonocl on antlb h V|n i ol.ogi cal char stic of th

Tonoc! onduERrEEaer Sty bR S ERe s S dShpfecPipbn it Bloe of 2.5
nM 4. 4yﬂMreﬂldhe§)h§uﬂ'aﬁREBycﬁfsuacnﬁc alyddde3SOM,, dr R'Nae=-NRgRred ardl K aldVt 4. 2 nM
intheé{,f?n ‘|?f 8nM 4.1 nM in the range of 3.9 nM 4.0 nM [0147] For
exanpl ¢Hgptg éﬁls%"‘&’ﬁbodl ments where the phenotype to be inhibited is tunor
cel | i moex®i venessanimsls bRARUMBUniz& Aghinkt@he dni@enFeBunégdnitecodfugdtbigommonocl onal

anti body having a biological characteristic of the 7C5B2 nonocl onal
ant i bodf}rwaéwwyw%%mqge%& 109ug Ry e of dsprotgn gRpogfueple Slgr rabbilgor Blice) ess, 6 nM

or | esSespactiiMyPWith $&umés JMQhd &ﬁ@letéadwaﬁrana ﬁﬁe%tm th® Mlﬁfonhﬁﬁﬁerm@ﬂy d& nM or
| ess. I n _saone such enbodi nents, 6 val ue of e nonocl onal anti body

is in tHEUPlariFe G nfgonéﬂ Igtepthgy Mlmﬁlﬁ a‘feﬁ’é"sﬁ%’ﬁﬁ‘é’ 6 t031@ the origimpl apebnf AlePcpliifge of
3.2-4. 8y @M]%gaﬂ: ih PRuAENGGpREe ajudadt by siVhtahddud RRcHAND Rubledids: devBn M4 1 N the
range of 3 4.5 nM |ntpheraneof 3.6-4.4 nM in the range of 3.7-4.3
nNM in the range of WD 2012/012750PCT/ US2011/ 045056 3.8-4.2 nM or in the
range of 3.9-4.1 nM In sonme enbodi nents, the EC50 val ue for inhibiting
tunor cell invasivenss of the nonocl oAat anti body having a bi ol ogi cal
characteristic of the 7C5B2 nonocl onal antibody is in the range of 3.2 nM
3.9nM in the range of 3.3 nM 3.8 nM 3.4 nM 3.7 nM or in the range of
3.5 nM 3.6 nM



[0148] I n sone enbodi nents of the aspects described herein, anti-DEspR

anti bodies for use in the conpositions and net hods descri bed herein include
nonocl onavoantydombes that bind to the same epitope or epiriusp@s/ef0sOESpPR as
t he nnnoclonal anti - DEspR 7C582 anti body. [0149]1n other aspects descri bed

her ei n, Rant| for use in,the conpositions and net hods
hocer 1 el e BF ARRAR Mo ersShmes Srvth ki Er RER R Aty SortBe iy o duced
or exprtﬂes&acblhyau‘s tPeefayllﬂyltﬁI@miMstde@ttﬂi thbedmlrgareeifme sti@aé afurgad btio as the
"7C5C5 anti rivat rrents er eof : nocl o
ot bodPBukaty « gi AT G5l BRoudh ¢ BIBRTTOLS bOSE Bk LRERR G0Moycan
nmonocl arahadantieddbspR ATCoUhramtprdedYysidnbh Al aged cating agatt $ucDE§apl|Rn aret i body
5G12E8 r%g, ce&l or ex essed by the hybrl doma5Gl2E8descri bed herein,

1ghly e forkahang cip

referré X 2EBTANTBOUY, " and derivatives or fragnents t her eof ;
nmonocl Qna{ocmnztlmbﬁd@ce@ t hat bi nd to the sane epitope or epitopes of DEspR as

e o dBEy " h b g Diss e o8 e S eh S ERr O g ey

8E7F8. dofp&djdne ambiddihade raes‘cﬁbdgleia&tradrd: afi- laJBsqupﬁ@lducﬁal @mlb\zsdlas dﬁyﬁgmdmnas

anti bodj e ant i bod s that s eci ific R can be
e R o A A S s i R R R I P R
descri bebktinrialyoafobatebys a@tibalies, i.eNateunidyidad 8itbbdie Sop(idiBO0y} pofillAick sen et

al . ure, 352:624-6 9 and Mar al., J. M. Biol.
222: 58f5%'§?dl PLE8S Rpsd ?P%%‘aﬁ%é"ct“%‘t% gt a&ﬂnsctt‘atﬁtﬁ'?ert’éesﬁttd“ R ARE bodi es,
I es pectMudkclpnal ustitodicphagizhlyl speciid, BSng Grebs e aenenit a Pudid artigéd. oashetleserihbe t he

(ver ks <sivato POl Tty sy ten Bgter T o a8 R R BB, or | o

i nfecti di)ﬂﬁeram detbmuNantseritep@mtandmahomaoﬁs a@tibslly @idegyed a@hing arisigle mlett:tmﬁganv ery

I h l.i b t .. Nuc... Acids. R 5- 2266
(1085 T e RaLER pib RS oyl i Rt T opk b e
nonocl| araln 4o ﬁvabﬁlﬂcylnhlyﬁaarrl ﬁmmﬁe hid goeslohffantitedicatdndia neifle namoaE onal

T agmont bEAA SK T AR Py TR e STeb i Ba S e T Ryl o

subst i tmﬁthdalg (ttI Bepat.odi. ngl (smme Moaodl@tal dntif@dicsh eanviaysoda kol ateghitonCitapaantiomiit ant

d fth t . No.
4, 516, SRR LDkeidefen gy Biadi 12,250 %é%%‘té@i@é@?%@ﬂ“ﬁ(q%zt)),

or by cIoMal &l l 2322§581-89 1@ o210, tbh@;am[munogl obuI in codi ng sequence all or part

Gescr UL Sowndl 6 iEel i pD I8 S dHERG. 1HbRBar SBaT T Bbl FheBiitiss can

be subsi lebuteahtigat bihtieg dens thentadambotsamfth@netaining lﬂﬁdtyl,ht}otb bindeytigan be

bstituted fo le d f f
ant: body 06t by YRR AE: e BrOS STt BORyORprTaT g nar 16 1 2
ant i gerfragowini miving V51 C Viyawd agl spedisf (iig theyralh Gragiaent aﬂtutlgel Fatnfilagaizot Haeing

i 20O oL oS P DOl ot Predise) DS EryDabbeeE Ve
[ 0153] Rind ¢k teésmdies @v)nhe Fd fragnmnt RspRC! sanddl,e dhuatmsrunzte.de anfmre DEspRR anti bodes

f t b d
of non T G pBs AR foBBtitaaT EY Ereg inRdR € i BB B ok hat
contaim sIfﬂgifH dimlof sleqmeﬁrge(vﬁi)ahet yedfrignem (Vodd ammqatummncjghﬁb@{mm)) Wbich t he

ant i boagyi o L P il SRk S SRR T B Bgloh ot 6Pl b ent

ar e rephawoke: doy Ftaegnagmaﬁs linkedrbyaa hnytpﬁmtealﬁidgtahteherlﬁmeaag@f (ia) simle datman speci es

(donor antibo e.r abbi r nonhu i.oat e ving the
st edMOHe PRTArEY &k PERRESS Funi n AR ). oS f LR Sl

f ramewar ki. rPcNg&So(mS(AFBB 5879386 198 )f); (k)halahwmnmtnmmmgtgamihdmg daee copisaged by
cor r esp( ndi ng nonh Ea({t res ues rth rrtmr g i zed ntltgodl es can
conpri s F‘VeYS| gled " Prat’ %‘t“’nt‘e"tf ght Fig taaaéﬁﬁ T )Hb VO in the
donor gmntyipbody chalih@see. gDHP S S g3 mmrlemmde Hobinfditlet dig Procefatn Ametlbody

per for C humani .anti body can. co ubst a ially
Pr1 of v Pge - BRRTI Ry Gy SR SRIS" P e SRR SRS 1 o
su bst ar(tglaxl’ - nglalvdhlcthf togdule:r wtp eompiemaindrg hlgm opsn paypepsdes, rfdrnt mpamgeug@ﬁ a

hose. oFbeTRaR rintsg Bmar e S0BHRT OBt e o N ey 78R onal 1y

al so can conpri se at | east a portion of an imunogl obul i n constant regi on
(Fc), typically that of a human i mmuné$t obulin. For further details, see
Jones et al., Nature 321:522-525 (1986); Riechmann et al., Nature
332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992).
[ 0154] A humani zed anti body has one or nore am no acid residues introduced




source which is non-human. These non-human am no acid residues are often
referred to as "inport" residues, which are typically taken from an
"inmport" wearoehlie7sdomai n. Humani zati on can be essenti al PgTASRd1008IE6
followi ng the nethod of Wnter and co-workers (Jones et aI , Nature,

321:522- 5 (1986),;; .R echman t al.., 323 988) :
vernoodBiPEe $i P TR SR BN hoos Butina bl By R G5 T b0t A ient
CDRs orotlebrpps@aidemog anihaf, stidhes ﬁﬁﬁrﬁﬁﬁpﬁﬁﬂtdqge &eﬂ«e@ncm&mﬁiﬁzea ahdw@aibeant i body.
Accordingly, such humani zed a bodi es chjneric.anti bodi.es (U. Pat
o O it R PR Bt PO B RO lRg iR R Sl
domai n Hido tearEssR lpﬁitelﬁ utfmgniam thdief Qm’drfﬁﬁﬁﬁmdizmg)nsﬁmﬂmﬁelyflymphdﬁytﬁoamh uman

TR L e oAt i ST R e B kg
resi duesct #s@olyainakagousl, s foers aihpbridoghaaill Mln@dﬂpﬁ&lonhl%rﬁi@@es&ﬁﬂi}mﬁﬁlmm S,
amino. 46Nk uBneLTRT LRy PR Bofleavy (SEQ | D NG 4) andlor variabie
l'ight (62311 D NOTHRhyehRina clonRispsepafed biegeditud igyrant in-alDis{pl d@niit hedyim/ C5B2,
descr 1 bk PREFM PR SGF orare thisatyts BRLRAPT BRerBu hove v ghib SRR cor

r egi ongahtabmilomanicziedoaatampES R parthiab@gyornds cetintacbod gndyighgnanthiner eof

conprises .a nce of t cri er I.n some such
crbodi riAee PpRoRey it G Ragr MRSy SRGE ot PG BBt ses a
sequenagpistily ecll ediufie Bypokdnehig, odipogais hsd thngidok (ISEQniciub() wiich SEQcE NO. 6,
or SEQ ID 7. In h e diments, the one or nore variable |ight
chai n ﬁe&gﬁ?%ﬂgthc%mg%ﬁgegé ence sel ected fromthe group WD

2012/ OJ[HYBQPCT/ US&ﬁ&iécﬁﬂﬁmﬁﬁ @bnat ﬂioi;d‘tgat(flflseSE@elnﬂ}/ &@poﬂt@tablSE@hH@eNO 11 or
SEQ ID e one or nore var

ohar n- GHRFEG s AR P e TR AR B R4 PR ee BRGbAmeE e ot T ng
of SEQak HANOnecﬁum %@ﬂglﬂldﬁ@preﬁerreﬁrmyﬂﬁaalcal s aré, maind niyblema hi@esOsuchay @ose

LN SR NEER T I T e

[ 0156] I(D:n&:ﬁrmn BidgodidmeniSA, afd $the oﬁXﬁEAg$6ﬁB®ﬁ$ nhashlhese ke Ar&rhmmypez ed

" 20i ond it GRESish kB ThL0Tan BB BRoBY S RuRS T R BRI LBR < i ons

f r om t Niaednalsd hage Bueh idesatived oS pBRIutGOOG] homah mamcildmlcbymﬂﬁeBZKozde]s ¢ri bed

h t hat indi f h 0 ] i h
orbod e asL- AR PP et et Me el A By o kb Sniot B T sos a
sequenotq)pﬂaedueﬁst, el 5flreonMiateel lgakhuplnconew%'rmg%?b) SEQ I D NO 5, SEQID NO 6,

SE ble.light
ohai R cgi ond gt o ERIRR RSty B PRI REY By BEROTBRET st Pho
of SEQ rhddodiGhal M;boéﬁE@lﬂeBeN@auﬂsﬂ_ﬂle oiiti g&EQrdfEatiD thelAndihgspsefidtysifl @tonoclonal

enbodi nent 0 nor e | e. h chai n. ons. conprises a
Ceauends balesetBu TR H ARGl COREet P P oeEe TR SN s b No. o,
or SEQ Hiddily@ssay, suatngh rhdiﬁnﬁﬁﬁo:ﬁﬁay@l’/ﬁe ov a7y mblligkdd igitune:tbadrbenChshyr @YIDYS

SEQ 1 DIRETT 11 or NGEG TR 2+ Taotag T T BNE BB NE ST N Y ed

anti - D%ﬁirﬁ&ynnﬂm haivay, tandlédeochn be euatdns€y liiitiag eithtion praedugSAnd grawewpr k
d.o d/. | i ght '
R PR o e R e Bl SRR 5,

her ei n,Prish alt98@b (Sﬂi(zﬂ)ldxuﬂtdﬂe m@dmffohhmmrpE)ESﬁﬂRldeofor é;&mbiegBMEM or RPSOTB4(BUCch
enbodlne th re v | e heavy.chain. |ons conprises a
SequendB gt A ERRy By REO G $T5 BTG 6 S TR S e 1o o 6,
or SEQ [OIZS[NO 7. Tha nsas@omUahibedtbodiraedbsthe tdbeloﬁassezr@srunﬁhw eepwiateil &ibinehd i ght

o P G SR PGB TLFRPbST EE BHRERIE

enbodi rmrfblsexamhle [@OIein0Y-S¢nbr@sey Bydradylapathe ehrymathgiphy GiaRele@gipbotssi< diajysis.ses a
sequencebtsfel ect ed tfro the group consisting of SEQID NO 5, SEQ ID NGO 6,
or SEQY AR ®'Ne one or nore variable Iight chain CDR regions
corrprl 5[91;2% sequel]me es@liag tledndnodonadl b]telbgdleaxpnbemdlmlsMQecbindSEQelhdadNQ 10,
dorat nen s ST eR PR g sy R v kT 1 R ©
antibodies is very inportant to reduce ant| genicity. According to the
so-called "best-fit" nethod, the anind®acid sequences of the variable heavy
and light chain domai ns of a rodent antibody, such as that of the 7C5B2
antibody (SEQID NO 4 and SEQ ID NO 9, repectively), are screened agai nst
the ent| re I|br ary of known human vari abI e- domai n ~sequences. The human

T M Y b1 I T 1 o "



the antigen and ot her favorabl e biological properties, for exanple, the

anti -angi ogeni c properties of the anti-DEspR anti body 7C5B2 descri bed

her ei n. TwWoaetwmEe®sot hi s goal, according to a preferred merhusdy1tiowsoasni zed

antibodies are prepared by a process of analysis of the parent aI sequences
oncept ual

and variou humani zed pr.oduct.s usi ng three-di nodel s of

NG e At R Bt e S g A R

m)del S bRl Yeivcay aplctk @ sand oasehDamN. |Onag isblact, hinsieN A kbt bedadeaiidie art .
nput er rams are .avajl abl e_whi.ch tra . a) bapl e

o AR AR o B ol Bk e bt €2 b Sl o SRRl BRAR

i nmunogt Hodegd hamsaaequaeylc(aﬂ)) delis peaydlana @fls thhekeotothplvay prqaecetmnsinadleduyisi s of

the likely. rol e.residues unct.i oni

in n t he di dat e

| mnodraan S eSS GRS i 8 s Pt B A E G R P ce  ne
abi | i t yprafuctidherf aandiidais @edcrpadnn gloadidlailmelod. bi nd its antigen. In this way,
FR resi dues..c e .sel ec and ined fromthe recipient and i nport
sequen él'@%‘l’?%éf ridapigs ¢ %&g@ loa‘ﬁﬁ)’ggwes Ar°8ct eri sti c, IOsuch as |n£:nr)eased
af fi ni tfg130pr t he Ih a¢rg@t as@fk’t’tsl c@ﬁ:ﬁh@&) herdi, aﬁtﬁ‘rh]E@pEﬂllonchbnglealﬂ&HS(ﬁﬁe,s ichele, GOR
res'desar ec tanti.a dinin ncin
ant1 gerbRhaMt S bs BeTEkaRrir) SRR el A TEOEEE era Rl y e ur e
vari antl@bﬁdﬁm{anﬁSBd idesedbeitheRyB hinbitfetrbetoME®E ¢ a@mmnbarye adegatvatred ot n, for
exanp .S, Pat. No. 884, 879. ued Feb. 016 Alter natlvel
it is rf‘BUx?eBg’é%‘ﬁtﬁ féagFISmE)ﬁ‘SE?ﬁE 8":{“?’ fé&?ﬁaﬁlp ni‘?%Bz(z wgnghle L%V%é‘lanf hdt' are y
capabl e7CopDTVatitblRIngt aliaion, of producing a fuII repert0| re of human
ant i bodj in the apse of. en us . | munogl obul i n 0
exarp V5 has o GBEHTHRAR Rap NEREEy R0d eeraBromtBrt Rensht i pody
heavy- dieimasjtied ‘TCHB2 tieGDBPR(ahtihodye e 7CIBL hitivbdy, Cthandhlgﬁy RpdcifiedormitspRt M ce
results i.n co n.of en Transfer
0F 1 he R RerPRRR iRk bieBaie Bl TR SEne e s b it S B RP et it
mce w [bEspReﬁmHoﬂy tanddrhigpapicodile tidetin f@fthchuonmesidont hlbDdétksls dponibaltkiegen
chal | en kob et a Ci SA,
o0. 251 St FESREY sific lonf ok ouln g e dBbrrelS T iy ’{C%Bﬁugger mann
et al. Mﬁﬂ&“mmp&ﬂEMQDasmﬁaﬁﬁdbéaﬁﬂbnkmﬂ@ﬂBUQhQ&ﬁthMCBhnVﬁhbmmem%55 258

1992 2] Al.ter e di.s t echnol o et al
(1992) 401 P TN R S G ko e A
ant i bodytlfercagmntoﬁs mml dttiade destdit@mherimunogl obul i n var| abI e (V) donal n gene
re ert from n| zed d nor s Acco n s ni anti bod
U o BE  ocom TR s B TrentoG AR P GO piifind FIR e g ' POV
pr ot ei nmgﬁneglmj‘uhahéawy aminis chas o BRCIEE iridoyp xaig &abs Wcdl., S@unich orPrétins aihd
dlslaeda tion nent C age
St oot e S P AR SRR S B Bl g R e, RS ua
copy of(1ad1g mimgealgeneﬂmle @ahewbidnise bas add Brxprialyfitdoetoraciterddt @per t i es of
t he ant S0 re n.sel ecti.on o h ene odi n e an od
PRI iy S At ST N B A e AUt el
of the H¥ aeibbdy. Phage di splay can be performed in a variety of formats; for
their r W see, John Kevi.n . S Current
it ol e STt e POk b s S ue e T Pt B s ehtindea o1
(1993) he&y\mmai of@titsoele snotdculvs tganﬁchsclegn‘mniasldcsaquemS us@endlanenphiage di spl ay.
Cl acks et . al 1 t ed i ver ay of
o o PR Rt TR PR TR E QR bkl SRR Rl iR of | v
genes deﬁ'ets\teﬂhe fvm@msletd@elampnlf GemSa@fchduﬂﬂﬂrrEfEﬁdo meefﬁnabk doapardf ﬁlerl%ht(l:fhal\{ genes
from un n he co structed a
il vor STt e MRl GOOR Sn BT SO PRIRE Seite Bk BRhERab By
essentHhﬁhqhiﬂﬁ&ﬂgkﬂgmMHSape&hmﬂﬁﬂa&ndﬁﬁﬁmmh@dghyhhhﬁk$NﬂbnﬂmmpmksOWbl

Bi ol . 2: 597 9 , ffith al., E 12: 725-734. (1993).
Seo, ” albgiheat bt R andliedy’ AR Pasrnegb RN oa i oAiRA it bodh s
can al dmghengdnépat@dlifyoitat viKabat. activated B ceI I s (see U S Pat. Nos.
5, 567, nd 5, 229, 2 ner at os ite n Anti bodi es
Coz641 HPEe endBdRORben AL SoptartlibIb Prur Rt Eee T e numan
ant i bodyDR k¢l agyCTiRB trefgre nethaimeiso dad radiatuidsi oi eldarﬁﬁB&% erighlaeéanadthhuman
anti bodi es at

1 1 d.t
o B SRt MR e e R R e R A RS RR s IR A SREBRR LR peg

herein, using, for exanple, a technology as described by Antitope.
-40:



[0165] Briefly, as used herein, "conposite human anti bodi es" conprise
mul tiple sequence segnents ("conposites") derived from V-regi ons of
unr el at edwbuneyiarsvi bodi es that are sel ected to mai nt ai RCRAISOEILORIS6
anti body sequences critical for antigen binding of the starting murine

recursor. anti -. S n ant i bod . h as., 7C5B2 anti body, and
(e A T e e U el R e e Rt S
usi ng "dompgiel antm dcanksduc Homgatande Bakeity dc20Hhing régien ek asnefl by Kabat [1enan

e SOTER o LS B A PoBL) U G b B e o

t echnol(@igy 50-65 CilZ)audvEn02 (HIMINDYRAICEHaln viaflalhiéonthen &labpredt, SafuenckO0%6

oGS, S U DL RSULL 80 WAL G, L T 2L 08 SPUL! 2111t

ant i gerBeseed, Mdci1d91)) ddalog aoe: r&sidBak abmA008EkrvalifbllobpAS ;.6 edotii rbgdhe26-81 N,

struct I s o anti,- spPR anti body V  r.eqi oduced
cei o AP RS U D SR MR e R i P S S B BRE o g
am no aokids (HB) it e hvavyeiid Ngiablabmumr €hdiiik &ldy esio]. ol asisie naa: @1 -d1 oK 1980he.

bi ndi nq roperties of the anti bod(y. Resi dues cont idned. W t.Ei tge CDRs
(usi ng Rg‘EPé crRorimnts; MRS RIRR RTINS TrRITASAP 51t PRIE R ﬁﬂ?“é ?Bdes were
consi darerl rdgionlefincdpadoldig o KBoithnd heypvHadattk Mbp.(V, ) sequences of

anti-h , as scri.bed herein as SE NO .4 and SEQ 1D NO 9 onprise
PRI & Ml S RS R R B e R g R
conpar ahd BCIR2 afdlvdy nadobtae @by ich@ticemalyais otlegamid ediaiks fvd etice7dssnei n.

SequendsBrBPTEhiY A GORABR/AT B A RGAEEDCH LR G it B T X PEdad 6F 1 0e

al t er nat Gues (ontsi des 6fA CDORSTlot OWi AT DAlYCA GiarAx OW GERUT of T gassiTol €

Cor T eonahh hj AGUERLE oAt FriohCaver HiC Rinbh Ll b6 b Eou & e

conbi ned At GAE eat € TEDBA 61'NG IGar Tar Gidde it T aad TtAoT GhoaeC TG ¢ eG Bux GreC

2012/ 015790Per] USBbLLA 45086 b6 ookt n ol Citbir Sahiehi AGfdits wer e

i dent i fG 6d\ @A pOSEICHE & AGPONENNASA 6f T maveC TanAiADESPR ToG Mo si A € ThamahC

nerei n 4 b LA ECRBAL R A R B TRoR b Bl Gl oh AR e e AR T,

| ar ge pr&ld @An@GG set Gat THeqUdanc & SeghearsCthatc coul d G GsadCtoC cr@at e

novel i = Pﬁsp it anti body variants were sel ected and
anal ysgcgkfs g E‘F%@%@%@ﬁ@o%? ?'I)Or i nysi lico anal ysis of peptide binding

t o humgnlIgHC cl askhelkbrrapdrelingsunimeictdot @e g do2Q0SHf theatdBAantitgdy 3eQM3EDTmM (T

Corysont b0 GF o305 P SR har B SRt PSR T SIS RGP e B2 W gl Can

non- hurieim @€r Gilinn® N madeMss R 0. SILSTED MIK I@e s IL K NN $ hatT Bant &d sivgnvf i cant

CeomenteD Ry B5ib REI BT O S RESF TS s SREMRER Y VSear s above, 1o

ensure [0187] t he jThRADIan® abidtcwmplemsegite détanthink rREion ¢ GNCBRM opdit &Rtdo@hin T cel |

chai n V1o aBRRRE T T8 PHCRER A AET kB RN S CREY p BV her i n

ar e vardoahinef lea¢yBaadibodgint vV cMal b G EqUENCES A O 8SSEQADANQ: 6) DEeR

choa: raneeto e RR BRE R SR bET LR an T by Diall R3HE Glogblor b o

heavy (N®BY7)chain am no acid sequence selected fromthe group consisting of:

QVQLQE VKPSQILS LTCTVSG-SLTSYDI SW GKGL | WI NSAFEM
SRLTI si@gksww ap eriﬁqw&ﬁtﬁﬁ% e TS %gé‘tﬁﬁ@ ol 5 .
QVQL QESG3BL WSO, la ShAtaihdMIehShuE 5ain SWWi REIRBYHEtdcE obtained from the 7C5B2 hybridoma,

%%W%WQ%L%%?E@TCTCCCTGCCTGTCAGTC

VQL CESGPGOVKRSQRIISE ACAVSGEILTEYDIISW ROPPGKCMEYWA TCTAGTCAGAGCATT

%G&W%@%WWWGAATGGTACCTGCAGAA

QVQL QCESCPENKRSQIL ALF CTVBEGHSA PSX 0 SWEROARGKALETACAAAGTTTCCAACC

w&wmm&mm@%%%éﬁg%GTGGCAGTGGATCAGGG

QVQLQESGPALVKPSQTLSLTCTVSG-SLTSYDI SW RQPPGKGLE

WL GVI WIFGGGTNYNSAFMSRFTI SKDNSKNTVYLQWNSLRAEDT AVYYCVRDRD( SEQ DNO.  17) .
[0170] I n sone enbodi nents, an anti-DESpR conposite human anti body can
conprise a



variable light (VL) chain am no acid sequence selected fromthe group
consi sting of: DVLMIQS PLSLPVTLGQPASI SCRSSQSI VHSNGNTYLEWYL QKPGQSPQLLI
YKVSNRFSGVBRREAGSGBGTDFTLKI SRVEAEDVGVYYCFQGSH VPYTFGQGT IRCEIUS2¢13BG 05O NO:
18) and WO 2012/ 012750PCT/ US2011/ 045056

%gﬁﬁﬂﬁﬁt@%&%@%@%% HEGARPHEERAE &K EEq 1

NO  19)G GIOATLT T same AenDOLi Nt §,A AG ént'T ¢DES PRI conpest: Ger hunaw @t i body

SE0 1 B N E A Gl Rk A T B GA A R P bt R BENE shimn et | body

can corprigse a helaié)toﬁehﬁd)mhr@a%d’aﬁgi dd theCO\Q MPMbiBiolN the 0 5B odCik:dD YagMence of

can corplset 8 TRAT GHARA: Ches 86 a8 TSR CRnG e ol f QSaence. of

SEQ I DINOI YK V[ON R2] § 1 ¥ BIrER €00 diGe Gt SD FanL ant s R BES pR ban@asy tyeC hignan

anti bo r glr?)l;il regi on conprising a sequence of
SEQ | D%ﬁg@?ﬁé@ﬁ%ﬁ%ﬁlg ﬂgﬁﬂg?\] ant i DEspR conposi te human anti body
can corprdse a | i'ghtl6amnaoncidDRpleagitany daamiiiisd RgioaN cACDRO ok ¥, d@fiience of

can corfbidb 2 PR CHErR S 7 091 B Lol SRR NOLAP b et i elence o

SEQ | D (NGR2 df2he YW dnbOokyr tlEengStmrahﬁbod& &1}7(3] § IV 15 DISE SEQUDAIN@®EINY SsThe® antvey aspect s

ant - Decpr Eatd it B ey SR el L RBY PO PR or o

heavy dbedip CDR rmhomﬁlmmrll sdqtn@caar&gqiseﬂmeh&ekeﬁmgmt EagMatilige gEOLP

o body T spYat R R SEPeh TN e R e SEBRES Comrar | o & Th

sequence sglected fromthe group consisting of SEQ ID NGO 10, SEQ ID NGO

11, or SEQID NO 12; an L ank i -DlisPR conposite human anti body conprising a
vari abl e heavy (\H) r‘hm Sy squeate Rahs juence selected fromthe group

consi stinf_of SEQ I D NO_ 4 Hfhdt SEQ | D NOLHB- SEQ ID NO. 17; or an

anti - DEspRmanpeai t e hunman w@ati body conprdsi ng a vari gdbl e | i ght (VL) chain
am no aci fegmequgimce sel ectad,fromthe greyp consisting of SEQ ID NGO 9, SEQ
D NO 18} a134.5Q | D NO 19 can be treatgd or procesded into an antibody

f ragment thereot—0174Varrous—technigues—have—been—devel oped and are

avai | abl el 108t kltRnRESGMET | A O @REL DOAY (ki agipats. Trjaditionally, these
fragnments y@gsgmq,%;aw@d via proheglytic digestipn.of intact antibodies (see,
e.g., Mor ol Journ‘al“, of .,Bl,ochem cal nd Bi oghysi cal Met hods
24:107- 11y m 585‘ ° nzL Br ennan {ettlé? , Smm be 811(1985)). However,
these frapERt &"¢ ﬁﬁ“ ow be \p?b“ddébﬂ“dl r eV BY r'econtfi nant  host cells. For
exanpl e, aﬂ?“f%ﬁ‘ﬂ’%ﬂ“fraqnent $*¢ditbe i sol at®d!*ft'om t he dnti body phage
libraries digeassed above e nativekys: Fab' - SH fragnents can be directly
recovered fr i SREFTHHEE FehE c‘e\‘l*fy coupl ed to formF(ab')2 fragnents

Carter o/ Technol o (1992 anot her
oor ot L Aol aRT e O cpbi Rt i S ol FE BEbiy AR host
cel | culghtuhgin v@ilma'dmomsr)lseqmeme{smf théBCyB20a Uisddy pire., GiEQalMt N 03] SEQrBgN@ AL, S

wil | t I ractitioner. |In othe t he
ant | bod F PESfetende S END S Rtid i el el R Ry isa o
93/ 1618kscribW2128h2k Bd2in50PCT/ US2011/ 045056 [0175] I n sone enbodi nents of the
aspect 3[094%? cri bed[n rs]oenriee glsBectsamgrlilo onal antSﬂ?o%l ea% Ispemﬁcally bind to DEspR are provided

having one or more biological characteristics of the 7C5B2 monoclonal antibody. As used herein, an
antibody having a "biological characteristic" of a designated antibody, such as the 7C5B2 antibody, is
one that possesses one or more of the biological characteristics of that antibody which distinguish it
from other antibodies that bind to the same antigen.

[0144] Accordingly, in some such embodiments of these aspects, having a biological
characteristic of the 7C5B2 monoclonal antibody can include having an EDsq value (i.e., the dose
therapeutically effective in 50% of the population) at or around the EDsq value of the 7C5B2 antibody

for the given population; having an ECs, value (i.e., the dose that achieves a half-maximal inhibition
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anti body fragnent is a Fab fragment conprising VL, CL, VH and CHl donai ns.
Fab fragnments conprise a variable and constant domain of the light chain
and a varweabkbe/dersai n and the first constant donai n ( CHPLTaAfS20thm43960VY
chain. In sone such errbodi ment s, the VH domain is selected fromthe group

consi sti.ng. of SE n sone such

oo AR pE R o8 pr%ﬂffﬁf% L R e et A TR S et

corrpr [ spafaglea:r SQQHﬁd’ly:@TBeeéfﬁ:eﬁs edarfyr[ﬂfﬁcﬁlhﬁd(gdigau@n mﬁsmmtddrmg a@iﬁltaSE(EldaEaaNO 5,
such enbodi nent s inis

sel ect éd’r ?’%381’1%4% H’e“’&’? g&{%"d&?}ﬁ%ﬁ %ftt?eﬁ%aSB?CtssE@g 5" R et &g “I"ESPNES bei%hdblg?ﬁd SEQ
| D NG bd9he dnib&iyrmeat specific &iythoetis ENES$R dnbl @asMine dﬂmmm@mr thaestendies off théor e
l'i ght i.ons. conprisin sequence ected fromthe group
comer st Rl oGl iR e RE R el g R SR TGy e B e T T 03761 T some
enbodi rtﬁbfiil@eﬁ)&fsmfakbay a&pﬁ@h%tﬁi&ﬂﬁ:ﬂéﬂgﬂﬂn e IRiifg tuBulthi’[EH’ls @E@pﬂe spACiuiiber of
antiboj}é ffl.ag t is a at L agnent , ichis hﬁ‘g’ﬁ rtlt havi ng one or
more cyS{RSPIAG PR RS Vi TYRLoSEatsis sy, (fi mgan h‘B Ve&%e LT ' sone
enbodi nerd eb@bgehéns aa&pmltils)r dlﬁﬁ)ﬁbdllbﬁ@sﬁafeed n, a human DEspR- speC| f| c
anti bo agnent,is a Fd. f t conprisin
Sheh el 29 Al Regheb bR TR eI P LB Pt PRg e TR e qdl " or
SEQ I D tiNéa. len’-ktlﬁﬂdeE@ecﬂ RifgQin zﬂ.3ﬁr0$EQlnglel§i@ass3.}7 thel HCss @il of delinceodohl ment s,
the VH do n _conp es .0 chai n I‘ISI ga
b enaagh Bl Bt Bty B R e R B O i e DM SR M, %6
and SEQr ldss, RGiM br 1ep)1 4B dr hess omd/1 enbads mdNdrdesef4 M er laspeatsr thes eriNded
her ei n, R— CIfIC nti bo fra is a Fd  fr. nt
Conpr | SRR LHACSTn £ ot RO e e NS ob s ErPrdonpb SR &t e he
Cter mrﬁngﬁ 008.015ltenNCHIA (H@argt Bf 3.14.930MEn Gid cdhge ahRZH ISBM, $y tht hdgdofB3. Homai n i1 s
sel ecte m t he sistin f D 13- SEQ
D Ko Tih el PR RRT R HuRPur e M bt SOt o Mehtopss
heavy cha#n nm thegﬂnQd’kif 3CRAPHMS biNg tle rsgveRod. 1sal.ds t@tk efmibammehe Ge BAR
on5|st| I
Cot507 e 8 i m e ST TP B e e bR Ao v 1 ana WL
domai nshahctaiwtit bnﬁwcmmhoﬂob]ahaltaﬂﬁﬁﬂy ot RS gab 3. pridsentMi N a si ngl e
pol ypent.i chai Gene aII e further ¢ rises
Do yPelb4iE ok etsat Pare Sobru RV RRAG s Pr SR e SR By Lery 1o
f or m t heandl poinechs sﬁeasmeetdwrsﬁg hom el tug@ogehedivdisiag, th&EBCs, &alnevi thvmodockhadlv, see
Pl uckt hupn i.n, The Ph al A ie nbur g
Koo B oG DR ERE ChR ey Rl MRS oy S0 05 By 1 48y o R SR e
i N soner &b ediNentess, ohM dréesaSpdLbisledes aM dreds M&Mb}l’ﬂﬁssa.'i hMrmrn:ssDEsMos pecific
anti bo nt. is a FIT fragnent c nd VHd of a
g o s, e AR ki B s FOBTRREne B ts i b M oo o B IR o
sel ect aghde oo RSN rio U ra@asi Z1-4ghMfin fBEQngDom 44 ndnah tBEangeD)ﬂ\m 4 13- SEQ
| D NO n SONE nent s omal n ne or nor e
hoavy. dintEsREr B PR mRE ot ERRG St 88 avh A S Bt S3 TS R b g
consi sting3aM, 5HQ: fang\Js})s 854.2 B iDtHNCEng6 of 26d. 1ISARQ InBDoNOemBodithénts dre such
enbodi 750PCT USZ 11/ 56 the VL d nis selected
oo TR s O REiEE R DR SEt B et TR PN DRD ¥ 420y 1D No
19. | n saogcas tiehcenbiadif erl(SBzhfoﬁodﬂnaUmﬁamdy icONMY dasg@>f GAeMI4, TN in klieght
chain CDR regi.o (of0) in | e tedfr e u nsi sting
o SEQ T By P07 At ieed s SIS EING S o Do md rhet: B Tbod os
ref ers dfe.8smvel4l 1 @vifin ldedyngk vagomnt-4.0mM.h t WO anti gen-bi ndi ng sites,
[0147] For example, in those embodiments where the phenotype to be inhibited is tumor cell
invasiveness, as measured in vitro, the ECso value of the monoclonal antibody having a biological
characteristic of the 7C5B2 monoclonal antibody is 10 nM or less, 9 nM or less, 8 nM or less, 7 nM
or less, 6 nM or less, 5 nM or less, 4 nM or less, 3 nM or less, 2 nM or less, or 1 nM or less. In some
such embodiments, the ECsy value of the monoclonal antibody is in the range of 3.0-5.0 nM, in the
range of 3.1-4.9 nM, in the range of 3.2-4.8 nM, in the range of 3.3-4.7 nM, in the range of 3.4-4.6
nM, in the range of 3.5-4.5 nM, in the range of 3.6-4.4 nM, in the range of 3.7-4.3 nM, in the range of
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whi ch fragments conprise a heavy chain variable domain (VH) connected to a
| ight chain variable domain (VL) in the sane pol ypeptide chain (VU and VL).
By usi ng wol2orkae7sbhat is too short to all ow pairing bePagans2tiho4i06e

domai ns on the sarre chain, the dorral ns are forced to pair with the

conpl e i ns_of ot h chai n crea WO bi ndi n
s DB ok BTt et P B o PO iniinty B Ehipr i TR A g85,
93/ 111621 irvadvenied df itHeg@sno&bnat hnt],bOJBF le&ing NavidlogiACadrac®aitic JHA,7C9B2 6444- 6448

her o n ORI ARG R LY e TN gy M Bomein! P TGT S8y B <1 ng

t wo antnl\gemnhhdnﬂmgtgofswtm 3.€Mpri sing a heavy chal n variabl e domai n (VU)

connect o ali ht ch o) ) eptid
chain Bfslone R R nRtinbet B RO Rtk s R RER R RSRTRE or oup
consi stihng celfnp(SE@ni ﬁdh@tho@s aadmﬁ!i@eﬂeﬁ ﬂNﬂI\de llﬁi)nocsEQl hddbdifes thaf bindno ;@NMe such

enbodi nents,. the Vil n_conpri se hai n CDR regi ons
Commei oy Saond i retins ST ERES TRhotne G p RGPt S0 1D No o
SEQ | D [(29] 6, andnSB&Q dsprcN@escribed lieresn meti-BUSHR afibodéseniss in thbeonfosidomsai n i s

7D No: e TR RSB it R Nt iSRS S e Ut b “nor e

l'i ght oRpiessedDRhE @ghridibsa CONPY deséribgd aersleQﬁeﬂe@to&eﬂﬁcveSCS‘ Mmadbodyltengr oup
con t 0 ID NO 12. [0182] 1 n sone
erbod EREYSrorrengun B e beSErpya i Pt R BetleE Shatibrre

ant i bodyEsbR agtie fionbSoral ABDEHRFIBAS aﬁmﬁw itisel ighodloMAl antDABIREntibélysome  such

S0 T 5 SBTRLR 2 SRLRELSS BTSSR AR S}10 O 50 10

d o] rral N ‘GONRHY @EBodyTand derfvati &s be@ayneah aicfcoCRNOE Gl ad Aidibodieqhatdindgo theSequence

TB Ne gt bt e iR SRR RSt e BB A R b iR, >0

hunan DEspRies padided by ayﬁridbmdyZHMgmm 1 COMPIN 0. S¥EIDIl 5 BEAFE t2CDRvd |giFens. | n

sone s nbodi t he isaol at ed ion ri ses. one or rmre heavy
chai n g@)&oﬁlegi ongf‘3 S%Cﬁr% R EFy™ Oggrﬁllfé?%ggl(gle ae@ibggo%oarﬂ%‘g whesg¥ 8t oLonsi st i ng
of  SEQ fagmbkds thay sp&f@al PbINDDHSpR ednche Bio@tddDrdNCintiBodyl phageaitearsigdne@nei asingrent s,

conpr 1 Shagm e e Ret B H Fronire. HPong chiort Ryter ek i Ne. 10
(?ESC Ir :Dbﬂ‘éig)%ég (r£28 @99 ISE@ Ml?rlr(aN? al.12 Mdl 0?&1814]212115&1059‘-5’ (evthpddsonthrettlse iedlattonef aspect s

i t i ) b) 2
F e et Eh g o o B R P P A S e r P o ds b Sovent s
| i nked tb@/pradldtlﬁuéfp]ﬁghdﬁfnbﬂyl(ﬁiﬁgeargé) Huli@n Iantﬂ@élei eg¢ham. shviling (Marks et al.,

2012/ 0 OPCT/ US S} 018 Li f t
2L Oy RO EA 00005 QLS IR T LB SR 180 Bl Rubll e
(1995) .a sBaicgyf ﬂoycontsﬂﬁ&ﬁeg @emjz labehes libemps (Wﬂeraotpaletral oNud. anidieRsd2rEHIent s (VH

oo o8 G, BRSOt P Rl R 2 Yo o B BRGRTEL e £

or nDnOfyb@dnn{altechm[qﬁas%x]1hdiatﬁ>ﬁ|ﬂ$émemﬂmdalrmﬁm<ﬁhe@f t he aspescts descri bed

compr 1 0BT pai r B Sndu gyt PR RN il o AT PR e

wi t h caiiml RiPpRtaan Yar beghddiftdiaion epalpiepepiubsesingfiar @liag pajuence foranmigeavpi ndi ng
regi on me such rrbodl nt s e VH donmai.n is sel t fromthe group
st ooPAREREE e B ERGS LT Rrm AnebeS TRk fiiRis 7 P {800 rm s e
enbodi neg1bSH7;tNM@riMH, godrpirrbc. NartpAdagd €818, 6t : 68mr(e981¢)amyoyccbealemt1¢ljbﬁhmggi ons
conpri S a s ence sel ect ed romt consisting .of SE NGO 5,
SE0 | b RihrRn ST RES P e el it e SN aRERt Rehb - SonE R Bt -1 s
sel ect galypeoiate tak @lsgiatifbed 0RSWISHd vgeimf SEQ I DNO 9, SEQID NO 18, and SEQ
| D NO Inso ses _one or nore

| ant JREh Com regt B Eangs e e kel dnsne 6 S e bLRP I SRR Ry Rl

consi stdf agamniboBEQ th&y d@be 1stitBE@fdr DleN@latﬂ.éI.donﬁBﬁnSSEQlel doti @ conBinifgB18 @f dnn

]9;[, gg;reﬁnpb %y to crea%e a ChlIthr?C%IVa?enP %tbody com%lrjlggg on[gEa%P igen- L e%{nlznlgcsug HavmbgOdy

specificity for an antigen and another antigen-combining site having specificity for a different antigen.

Humanized and Human Antibodies
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has specificity for the sane epitope as the nonocl onal anti-DEspR anti body
7C5B2, described herein, and produced by hybridoma 7C5B2. [0188] Sone
further ewerpi2m2h DEspR-i nhi biting anti bodi es are desecirhsdolii45056

PCT/ U52005/ 041594, the contents of which are incorporated herein by
refere n theiy entiret Q her Aming Aci d dification

[ 0150] MAFShrre. ontueRaHESD i PiE Spsfucta HRuCH BRGTHER aPodnibmse S

s equenaempoxidnk axat mﬂm(ds Hesofibdderean Hub@ldzeelsmmrs oflndd-hady (¢.p.agoend s t her eof

speci fic for PR descri bed herein are.co | at ed. [For ex it can
P oo TS P BuE BT ek RS aR R e BharBy cal
pr oper tlmemn@g‘loﬂuhe Tanthie lﬂﬁ)dtypartﬂmmmz&!:arﬁb&ﬁﬂsmaﬁarhin&lliﬁgﬁ)bﬁlflnst(h:elp&ﬁﬁ i body

ant 1 body el Brticher ST hOR) FRBE S LG RPHE LR & RO ABRR bt P Fome wae

for ex aanwb&vardleleeéglm afnbmnnmarnfbé@és (UrDe fittibods smdhta@naﬁuél 1@1’ rébuost | t uti ons
of, residues with g? h no aci t gﬁenc s.of the ant g ?n

combi ndPPEnagPrigale ‘(IB%t ¢ FFéré? PRCEHCIt, ALY, BEY F3PAE Yo IR SPEIG H’é‘& “dVarrive at
the fi maimeoonstgivgetER) msmmsdﬁdletﬂnaﬁan toeudogloallinconsplattatby pOSSPERIER nbiie
desired characterj CS .,. ki ndi speci fi.cit nhi bi ti on of

b7 ol oo AR TG bt e St dn ot FBeg gy St dyst Btiags fot Wnhn e

post -t rradilslbxatanmajf oiih ﬂ&esﬁ@&nmfody.hﬂlemﬁdcbmdyons&mhadaso ﬁlhﬁfﬁ@d:ﬁl@ ahiit®dpunber
or position of osyl ati on S 0190Auefu|

Cenet et B BrebaRy AR Piel s s b SR B A R a8l e riat ar e
pref er I’t%ﬂcdll@(ﬁﬁd& ivailshld dimamsdlingarasll sr substaaialledl] Sfahailipa@argdanodpagorrespond
nmut agene as d scribed b nnl am and |l s .Science, 244:1081-1085
(10585 S kot iop BarinaTsroge ot ol A &Myt e R i i PR o o)

char gechunas hﬁiuaﬁ)gR)uﬁltn sﬁ@ueaceg ThalgpanizbSantibydy, opeothllg lalsk) c@nadmpﬁsm aaedaby a

tral 1 bl
R R R RN MO I AR fﬁmaﬁr%gen_
Those dunithied dagiisdsek dxcnat brQih sNdaﬁBﬂBEIQajzsr(w%m Me¢chom@] er abMedudre 932:323t309t he WO

Fur t hor O GREP Gar ko G PP TP PRIl 1ea of substiution. Thus.

whil e t[bhB43it e f ox hunmdnized umibngy IR oaddiora ehicho 96 d Heilee intadduaddiian itifSom a

pr edet er m ne ature of the nutation r.edet er m ned.
For xR aRaPgoEh Thee st Fabthane SIS HGE aE P AErst § BhTsite, ala
scanni negsidies, fitiaa typttaalgezn@ﬁ frSmiag ' mm@dU@ztrﬁHleabmﬁth{ﬁrMngzﬁﬁomdbﬂ or region
and the expr ess d antibody vari n Ve screene e desire ivity.
0201 en Bt R R S Bl P B RNt Pongh g SR H21 205

car boxyd25 { Bi86); Rédchihaisiepas Naa]mg 8@32%217@@8}3 erflmayeﬁmealr 881b1d:!dﬁl39(1534 1536

P Y DR Rl e A Gy S hu s TRER P S ion e R s g yman

Exanpl emumfdyl zefrcmdn@ly butk @tihardrd ahtitodi¢s gre amtneboaiylbmléstwam PN— Nerdag16ab7)

t hi th t f t tide. Oh
msor (e SO 6 R ek B oy P bR G WO on “To the n
or G-t ebfresponsdigs seqlhaﬁceamnn bﬁdyhdn@napeceﬁzly mctﬁ@ lgumahoed AlBER][és ad typically

polype tide whi [ eases ru

0105 AHBER &l o dRunar G apran PN & DS Er eI bSt EOER O ORI . These
var i antrssihiay go@tandl@mad siens radannantidedic. hasind v@bodiménne handniZed ditibooikecul e

repl aced bly .a di fferent res sidue. The.sites of g gat est i theresk5 {hor

subst i tUPPYHRT OMoF BYENALTHC f T GE PR ) EPYA A Pﬁde‘F%&%n fEapIG PR

alter at(SEQSDN(E 4ahr&m)r®mﬁﬁb®ﬁtgha¢s€® IDAYO:18 ehdimddnivensavi the hodine sntoDEgRt | body
fragmentEs1 ?E?}%ﬁ speci. 1C for DEspR described herein. [0193] Substanti al
modi f i ¢AETEN PR B Gi%gi cal properties of the antibodies or antibody

f r agnerorss] her eofAspeiighyl i shae ey & drcopapldeshibel Heyeis eheatmadg

bsti t.ut t hat diff t| t h f t
The st AR IPEb R R Boisd R daftet SElee Rl GrEoh oS el s B S
for ex efr@hxent tiseodl cah@its E()El’eqlhﬁbd dahe THBL @n ikl ddfl;prﬂ(eﬁ)lertei’neln(sbﬁlﬁ gehor
hyd h th t h I f th
b A O R S R O SRR SR R B S T
pr oper ttheegrourp‘ cohtiging of SH@ IIOINm BSSKQ D RO: b, or lSEQrIDrNJﬁﬁ In somBisadhlvatsbditrieyts,

d h New Yor 1 I
S eco? A)tEe cgie op E\/ﬁe Va[%b?é lc%? cham gﬂ? lre%g%ongggﬂqirﬁj:s\/\all ﬁuenfei:se ni‘.% }ro?i% gr{{lyg{l E)(l\)/,b ar. (2)

uncharged polar: Ay (G, Ser (S), Thr (T), Cs (O, Tyr (Y), Asn (N, dn
(Q; (3) acidic: Asp (D, Qu (E); (4)45basic: Lys (K), Arg (R, H's (H.



[0194] Al ternatively, naturally occurring residues can be divided into
groups based on common side-chain properties: (1) hydrophobic: Norl eucine,
Met, Al a,woabiz/diesp Ile; (2) neutral hydrophilic: Cys, 8emustim/o4hsan, G n;
(3) acidic: Asp, Gu; (4) basic: H's, Lys, Arg; (5) residues that influence
chain orientat|gn: . Pro: aro [, C: p r, Phe. Non-conservative
cubsti aergng by 1N Lok o AP e e aaBes f or
anot herone bassre vh@ib@H eAychaiy SR fgioheSinthices AGEqueivéBtlvad frdin tigrfugi ni ng t he
proper confor ' f i.hodi e r ibody fragnments thereof

D ben 1 iccmie PRy, ST P BLNGE G el gofmd ¢ HRpk et G o

I Mpr ov ehhih € DRxiegiatid aoenpaitad histqutiyce ofledidierdibihe giolup c@ndtiny ESEY IDak@: 1asitEQ

crosslinking .Co |y, ,cysteine bond(s) can be added to the antibody to
i npr ovégﬁ@'glét‘g&\ﬁﬁ@\y%spleﬁ'ti cularly where the antibody is an anti body

fragmendisich as Iasorfwedibod@naitof the\Mpe2® AACAMA AERRCT hubiadtd AQABOSR [ 0196] A

particul arl referred type of substitutional variant involves substituting
one or TROPEOR BRI R et L o BRI RTINS PHES (Y g. .t he
nonocl amnatbr afetor nidkESER @ainl 1orklye gidedBEm (Hermuainh uikhiZadIGPR oiedomnt | body or

anti body .fra t her eqf specif.i or.. DESpR, vi ded herein).
ey sryog RSB shatt b ey P ik opds blingat Biadrisph i Ko el Brophat wi i |
have i rgpbodia@n)ibd @@iog alorepranjites hdaeschagl GDR Wgioho cdnfeis@ar eftenankicbiodiftodir om
whi ch they are gener can i r ting such, .
ohbet i i oo e aR e mNsF FnuSa s N ¥ s IRP e el stobe ety ay.
Bri ef | ythe &@\0e mate Vay e Nghit tlak €DR eghicdn cGhpress { €qience Bledtes frb@she @og nMut at ed
to generate al ol ' bsti tut i at, each site. The antjbody
Vo Uenariigg oL AR NG, o SPPaRT et e B R0k, ER e St B e P B
f i | amenine usmpde agéabpetichvycdheis IR fegi®hOdvsnptices tahaqugameaclbdidd fprmodid @toupf ML3
packaged wi t hi artd h -di spl ayed variants are then
D sanagnuhe b AN S b b NOUF P S e8RS e Rt PP AR i 1
di 3 _c:c _osfﬁfi_n dbr nalgidﬁ_rcoh@rii;ddemﬂ@gme;ﬂerdéﬁah&hhgmp rtz)@fsisaxhgf G} SIEQgDaW(d' t )_S]I;:(i)t S&?Q; or
nodi fi n, a canni ng nmut agenesi s can be perfornme o identify
hyperv;[ﬁi]\;(g‘ﬂé’?ré%d)ﬁ)ey@s%ues contributing significantly to antigen
bi ndi ng01470197] Al inebmatinbe@liyientQrh hadahited am@DEypR mbnwamalatibelpebgisad t o
anal yze tccm/stal %éuct ur e of the ant iaen-anti b(?dly con%)ll eif. éto i.d@ jfy
cont actm%%? WG BTN KSOPH Y\ P BAE MEE Y Py et R AR Eeci fic
f or DEspRomrithnhtieranri EsRumSu O sgfomb@etonslestiehde SCaRZ daetiglaliprein) that esi dues
are candi es. for substituti.on accaording to the.techni ques el aborat ed
oy ol a bk ehiidnt A bR Eet B e RS T S Rt RS e JH R 4 SV
fsubj ectleﬁivytdhaiamnfienagin® @spdes asedpette hae@idTranthe grup badisesy drSlE@ﬂDi Ntixody
ragne e )erj or _properties in _one or nore.rele . assays
can e U SRS op B0t B 0P SRR bR erD 4R AR et Gt Ry Ha ey o
va{ | gntcmﬂ rdgho@s &iﬁﬂrbﬁ(ﬁ){se@ieh@l‘stsleéthffr?ﬁ itgi gh@dp cghsystios yit SHQ Dmr\llogl(l, ?EQ IDf E he
ant i body. By e , nean e i.ng O or nore carbo rate eties
Foun Yo o BT ELNS: 12 ar it BRaCabe S LR GhLor R B T °t et
?r e no]tregime_&emprisiesl\lﬁ td@l&irﬁgﬁdlémﬁg)ﬁl:o_n{tﬁ&@giqﬁl:(_ylci@ﬁygﬁSFQﬂDOﬁO:&?ﬁEQ@??EEgi(& o
ypi ca e i nked or 0-]jnke linked refers.to e a C nt o
Lre 2 P EAACE, bl ins B ot bl 88 el BRSO R iputs? n el SN
t ri peptfiaeths @opup DERBHRSESEQIDMEO XS SEQ Ne Nand1,a6 SEQADIN®E-1X- t hr eoni ne, where
Xis a i no acj,d exce roline, .are the, recognjtion sequences. for
AR 1T AR e S R TR AR S e A
ch?i n. tﬂ'@lgﬁnantzh@?rmb&ﬁancteerpim[ﬁfthﬂnleds reﬁlflceltah?@ﬁictty.!ﬁf:e@‘ﬂ%lgiﬁ? mﬁqueﬂile@%ei;tnl at _
pol ypeptjde, creates a enti a co ation,site, .0-1inke cosyl ation
Pot o oM St SR Rn R R RhisSler G VERBYEhARE Rtk Sopim sl afhbl
gal act cagbodeysuxtydsase of the ACHYDantikyBBHQ IIANGH 4 ard SEQED Nt 19| i psardlyiearor
t hr eoni ne egl t ho#J%h 5t¢ hﬁ@rr ox&f%r oline or 5-bﬂey(gr oxr%/I %si ne @f@l al so be used.
[ 0200] AFEFIEH HBE DGO EREDPRLT SR U0 V31O ORRET SAEPEE I PRRET BgHkree
f r agnmentigct ik elogefto that of the rodent is then accepted as the human framework (FR) for the humanized
antibody (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901 (1987)).
Another method uses a particular framework derived from the consensus sequence of all human

antibodies of a particular subgroup of light or heavy chains. The same framework can be used for
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specific for DEspR is acconplished by altering the am no acid sequence such
that it contains one or nore of the above-described tripeptide sequences
(for NIiwkedigligsosyl ation sites). The alteration can acswsb&imees by the
addition of, or substitution by one or nore serine or threonine residues

O e b L RS

an Fe rregiadal. tJhEmmﬁfoboﬂjydB:azt(@%);ached thereto can be al tered For

exanpl ti bodi.es wi,th a rrat re rate cture t cks_ fucose
o R hamh Lo RatR sl Ge T B PR L B B G o DBt "R s
2003/ 01be/ddi8enAlnd officeat @ablébiobee algh@ertels @ QR4h R0 Aatadli-aAkiogdficpapetirk kb Kogyo

Co., Ltd). Antihod j bi t et | Gl inth

car bory/i v e RaBHER Yh s Rt P BirEA b R B Boto e FSTEFBRbed i n
W03/ 0133, hubeareMadtibedieLire ﬁ’eparﬁﬁjj/ apr&essRAtanal NG of he@i2n@Bsdquelomnad et al .
Ant i bodi es ' ' '

at. | east one,d gal actose residue in the oligosacchari de
ot o naito e St r RS R PSRBT it e h B FF S 0057 Pat
et al. h‘ﬁﬁﬁmzéﬂ 8Quend 81 &89 dns(dnal) ibhmuSoglotan il M9 42 2difdtor(l IRayailablSand are

concer ni ant| bodi w,th altered carboh dra att to the Fc region
Cher eoft M TaSa R R i i NS PoRgals e Bsa BTG TS ATt he
anti bo Cbrﬁﬁlbl@ Ithredqmmbmhnaf doafpemntosaltstrern@ed ofspeadd daﬁdlﬂﬂdf inbmspRobascri bed

or functi hance

herein with r ect to effec , o .S 0

At § gorssh R toaer i aRa kg sl pln? st R e R B rent
depe ndemﬁcuemhg)bm¢ Gintlijaté ChIInogfobiilhesequehid) Dely the hhdlgsisod mesbﬁesahhnﬁueﬁbeby
introd re.am no, acj. d stituti in a e of the
ant 1 body* SR LAt PEguyrE ag e Pl editd b ehdp Pyl Br T Ra |y
cystei r:;electas:udue(nsl)neccamnhe reditiérn enttiatboit @ecmh&engb tha gicalsirctl Amiteby al | owi ng
interczc@ln di qulde bondf mat.l o i i i

. T h d
ot T boadPeri S R S o o beliBnlo St &Pyl P AASRROUETINE . anay or
i ncr easeddueonp e bndiokit adtaencaly linvolvied 1nngﬂ1&ndn9mﬁngb01ﬁyd1ﬁi§pendent cel lul ar
t ot Al Ca . 176; 1992 d
Sonea oy (X o iR eSS PR R I T

enhancea@alamhe-\tmaint@at dry tdsyrited fin, &breeariyee, pr.e Par. 8d. &SIART et M6U20061 onal
cross-1J rs as r. Res arch 53: 0- 2565
(1653 10RIF or nac (AGTG R Tk Py By e Biis et BYGhich Tae A Fo

r egi onsapabtk, ggum iinhahiedion hdpeodecihantdideeanipd @mambn hntibbdicsain theABESGce of

capabilities. See Stevenson. et Ant i n 3:219-230
(1589) “nftsstesr PO e R o 0) boe oy b Lt b e et B Mo es
W t h i njeleaviect tb@d}aﬁbcﬁdynﬁhuyemamnomlhgregroﬂ&mg@eﬁxf cHinerarung bfrachirermealt hsce wher e
the anti bodies ¢ I. a aC|ds ituti.on Fc region.thereof.
Prof o dB1S" MEREPARET Gy ietioer s 80 LR st S e B Ao "o
gos :c ti Olglﬁlua?%obuﬁlﬁgeneagdf orsu@Sebrofing imetal-?tambeg:lnﬁsm&mtlﬁtpfﬂd&cftiolﬂ@f bfmanesi dues) .
refera e altere ion i man e ng or
cons! st RiRFEaERE St Bre FPUBTOR nftee - Ss S Joul PPaRY “such
subst i t(ue93pskoanes@pdli, Oakd, goTTAFNSA€hoB); BRuggedamhh Ul Veuf &) Imahinch7B3RCr ease
Cl g bi r ! 2041 Ant i ies with altered O g binding and/ or
conpl eﬂ%g&gﬁgﬁ%ﬁ%%%%%%%% (? ) are described in W99/51642, U.S.
Pat. Ndo0162] 194, SWBhatl%lﬁph@tdlspmtecmqoZ@ (VB6BTcrtydr 8., Nraike 348035265528, 624B1
and U. t. . 538 124 (1du o The anti bodi es conprise an
o no. qar i b ettt P asbp i in HEn S O8RS 570, 592
326, BZﬁmuB@QbuBﬂBarlaBQSVadkdﬁam ge&Bﬂep@ﬂtoﬁehﬁfoiﬁ@lni‘nﬁg.lrﬁmdtiht&ﬂsa@fccdREUg ouhiber i ng
um.half life.of the a

of resid 205 i ncrease the se
speci f |t% %’ ﬁ%q’ﬁge‘/%{ SEHFES  Rer e Ci ngd g aé“e g “iﬂec'ESFbab"rr gt &g %Oa?f ?f&égyr ecept or
bi ndi ngeapoftadpandnniue bidreioplnizt,Bodyas (ME]SSpﬁ(Ed ahd gispaayeant ﬁub@ﬂyaleody
2012/ 012750PCT/ US 1/ 045056 t descri bed
£ 0750 Fmonsih e Ste S RO e BORTE Bt d RO Pal G e s rin o b na ng
IepiG'f opebstramdeﬂ N ctoq)y aﬁthephatge penooit, s'elfeeudﬁé basedjorothe ?Elcma]l @&penizk ef:uhb e ( fe g.

gG su is.responsib or
| O eadifedyAE PR frsertdBh S Sone o R P sl higp S fRIPSRAR
[ 0205] And pliagdm&msmohh of thp poypedecdifnigh Brgell Bhdgh alsplepmttalpeﬂﬁﬁrnree oeptaciety OFCRN) |
and i n%remaél%s? gor their review see, e.g., Johnson, Kevin S, and Chiswell, David J., Current Opinion in
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hal f-1ives, are described in WO0O0/42072 (Presta, L.) and US2005/0014934Al1
(Hinton et al.). These anti bodies conprise an Fc region with one or nore
substi t utwonsi2ithersei n whi ch i nprove bi ndi ng of the Fc regirars2aio/ofkoRn. For
exanpl e, the Fc region can have substitutions at one or nore of positions

360, sasvesrbioig gl G Say pnis o3l e b WIGLP AysSs

r esi duesgplay Thiackesed: el jredurE,350 Sg- 628— (awnpﬁsb&teﬂg dartst bogdyonaari- bﬂd’zblom t h

|rrproved FcRn bi nding ¢ ri ses aci sub itu at. one, two or
b, GPUSERrFPBHe g FrogBso R AT B HY REr sy SHTh e SR EL number i ng
of resiituggyed hite NEpeNid@@l NBRhCS fﬁohalranmulbmdlyauhaﬁ déﬂﬁﬁs/ A e canbiatctednsd

[0207] En eer ed .anti bodi S ifi S h. t hr or. .
(pr of erATrg1cE bt iiices Sraeand s Mg e et ipaearsgiBplBsing: ed

(US ApphdietimiqublbR0QHEO00NREE cAlL, 1. M1l Bibl. €22:5881-597 (B208} Stitrlte kG, aEMBO J.
nol ecul vari f the antibody are
pr epar € %8§g§£&§§ge§9§ %i’o ﬁggfrqﬁtdlgqﬁ{gg&iﬂz nfiﬁg@?(ﬁ These met hods i ncl ude,
but ar qgorg3 | i m tiRdndnQntibosliek ain 2080 bk peder @edtdtinlpiad asoued® EilNnstdieScase of
nat ur a r| n acid sequence variants) or preparation by
oli gond\wegg% (g? Z{Be%g or site-directed) nutagenesis, PCR nutagenesis,
and casselghe GuicagnesCenobiarmurarAiiesdipr epared variant or a non-variant
versi o the anti bod Innuno nju ates | In sone enbodi nents of
Uhese d0BHL o HBCodBRB T BB S gt SR e Faay ARG BAY Bty
fragne né&mlp@uhitl gendraes dIEspRnides 0rhaedinbas Ehuinaa hetitooi) ugid @tket @ndouagent
such as a che ther eutl a oxin (e.qg. . enz tlca ctive tOX|n
o  bace IR PRLGaR OB SB LR et G e iBherPaYinS St S
smal | rebeided l&:;renaﬁllsﬁg H?Mk,xalapllmamablb'g}cdselasoabécw)gaﬁitm agent (e.g., a
m cr ob radi oactive |.S oconj u
ised. AIT) randBish R AREed, SRPRRE s iidun uRS R R f R
t her anosgmays (Ofontpasiget) dagvedtibmodsegidnd 2t Thehminke hafiedics haagesstedsef ul in
t he generation of such. i noconj u desc d herein. Enzymatically
heti ve i SoaoP! S RrEARRGT LORRL AT e hRRE (i P T Rer £ A
chain, anchbmadDAgpRaabiovend] aagwentsschak 705phihibodyaaidontich haex ait bxeh filtéded hal n
(fromP dononas .aer ugi n0S ricin Ac
Chat 131 R Rolarb AR e btopsine “ssf bl st i Bne R 2P BE otk
Phyt ol gaaf anﬁrnlse@mmepégm@isnﬁth(maluon%d staramgjanEIMayS) r;egmmmddlna:a charanti a
inhibitar, curc otin ar i i i s inhibitor, gelonin,
it ogeltmipstiph g e E e PR SRR e Gl Retghire RetbPisst Pecenes. A
vari et ymﬁmamdncmyumhé desopnant aﬁ/‘aOO‘zabﬂ@nefmﬂ htulén’ iegghenaici agtibodfes watdé oconj ugat e
ant i bodi es. |n8cl ude 2% %i 13119 1311 90y and i 86Re. \ésD
2012/ ofﬁa%%‘ﬁ‘é%ﬁ T? SRR PR AN RO EARES an% It R AT TD BEe R YdBeci fi ¢
for DE&pﬁgede@aﬁﬂlda@(delgﬁte&rBaﬂmoaow)cyt ot oxi ¢ agent can be made using any of a
vari ety bifun I ot.ei oupl i ents s . .
Neuccr H0Rehy 1. 5 (o BEPed b u o sh PR RBl X e seine (11
bi f unctweadipdodwded bsnat $wiesPTus andmnﬁlgeﬁﬁxedsrﬁer(ts Lae i fa smyehirtamt bytstraidingl amidat e HCL) ,
activeeter such as dis i ni.m dyl .suberate al dehyd ch as
o ut ar et ey bef Teaichs Bo P WG BT L R du Rt B A
hex anedlealmlueﬁ&))ntallﬁecswﬂhﬁﬂﬂ IDRY (ckixig Kibbiil de@isitipsuedett@swith a number of framework
bi s- (p-di.azoni urrben et hyl enedi.am ne) iSO anat e s tol yene
> & b reudbenst EmngRy iR RO ki SonaETHaaet ST ek e R
d| f | uordesc2ipéd Iehirdin hsrsm;eHZEOe; andHQ IED(EIOp@ &pmﬁnsreit;qiml frmmwmk axidoesaad thbe
pr epar Cri Vtetta et  al
Car bon 40T SHEPeir TSt Phifo s she Stnalo RS B HP ol ot Ry Fafbaevhere
triam nepant aacetl c acid (MX-DTPA) is an exenpl ary chel ating agent for
COI’]] Uga[hié:}ﬁ’l of r afg(l)o %Ca S\Petalngg'/‘smt %\xgag?ietg‘r%rlle%?g comp0s1te ugnéllnjs'él'q%er?ces of anti-

hDEspR can be created with a wide latitude of alternatives outside of CDRs but with only a narrow

menu of possible alternative residues within the CDR sequences. Analysis indicated that

corresponding sequence segments from several human antibodies could be combined to create CDRs

similar or identical to those in the murine sequences. For regions outside of and flanking the CDRs, a
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[0212] I n ot her enbodi nents, the DEspR-specific antibody or antibody
fragnment thereof can be conjugated to a "receptor” (such as, for exanple,
strept aviworpide7sati | i zation in tunor pretargeting wherPernuskeig/045056

anti body-receptor conjugate is admnistered to the subject, followed by
removal .qf unbou conjugate fromthe. circul ati on using a clearjng agent
and t OB IS P PBIEIRE S scaPra ek 1l S praio R RS EshiTlgat od t o
a cyt otlmxspR cagpdite . andbddgdi 10pivad fediise téth .thel ddmPoditone D H®RR idescribdae

DEspR- shpeci ic.anti b?d;f tgr anti body fragnent thereof can be conjugated to
bi ot i n, “EHHShE" 58P T88h{ ugat ed antibody or antibody fragnent thereof can
be f ur t[bws8] conj ugmkarupofi tHesadualglsck (n largs picBinami sdi dishpuind s@fmens Olai echldlgent |
such as a, streptavidi n-coated m.crobubble, for. use in, for exanple, .

ol ecultit PHER AV O A GRE RS mEST € PPN pBEaNR Rere AR p AR T g e
and antiredy ctinmgige firsn ilier molysis aephdedidday DospR MEsetdsbrdllhar @ity €an al so
be for d as.i i 0] .Li posqne ont ai ni.ng the antibo re

o epar 28y el Rt PR Ao U e TR aCORsBeRi By e tpsrdrht off o
Proc. Natibpes O8en cS0i2010))SRquddde S0B8nt{ hABkdr¢ ideheieg aedigrficant BhodomaNat | . Acad.
Sci. USA, 77:4030 (1980): an S.  Pat. S.. 4,485,045 an 544, 545.

Li posorfSEm ORIt ke e Bl et S b s8R B RN R .

5, 013, GfiGardfd) 204 fd2alnddiit b ka@ltdey setE fdgnehts P08 osRtsndians dehegeneat agadanafyosd,

exanpl g, t he reverse .phase evaporation nmethod with a |jpjd . conposition
compri A BHE SR PR AP R S BT Bt BF ol eyt Bl iR
phosphaiecieditl edghane hard tha doRbedPh)produtinga oyl lighechex v tegiedl sdghemaegor f il t er s

of defi netg Pore size to yield |iposonmes with the desired dianeter. Fab'
fragments of> the antibody of the invention can be conjugated to the

| i posoremdhs descadchethglynpivbidéd lerei ardlvariable HBingl and Gt Rhai2 &equen?28Go288 i 1982)

O o o PERORESt PPN ETAEBEHE 5% St one
ol L b e i i e o o R Lo
Cormos HETBHE Gt MG RBDITR 18 B GARBETBE U6 G5 B Ar(T CREAbR AdtT Bodk 8 and
Fragnent s CTherseef S[I02 567 B&IS’:]WiI iIR (aﬁ'p?e(g[(s(} d@s‘f/rﬂ tedl Wer githGdare Yb\iaSeSdE M {10
et L0 SIS DB TICLE 3y DEIPB LS PR DY
angi pggwle?lsQS} darv ny eASE@IDNGtadel opment, and further that :Z)EspR i's
SUE! 9 L BESEERE L PRI BN ALy b FB SR GBS 1) unci ng
bl ood WSS(?NSTWQF(G@(B@|P1T/H|N sal i Mts IEGHTI I:S/KieIsN SRV BNOOL IQ MilmsllgiEge‘lel_)g. e'(l:'ih](cai .
e oL Py VE YD LR S ar R SRt e, SEoe =P
t ES; Sg{\;@f{scrﬂ $bed denekmrp,S «SQIarL bnhi Oty 8 G/as et y Yad 1 @%WQEPG K loat B th ]
ol oy LR TR S 08 M R ko DY PSSy AR SRR
?(r;?irrg?im&fﬂ U,va')m?clb le%) ngrnea\lbe‘% Q\S_GOQ Ghier Ive]hgtshs_ (_SHQ)HENQeIlSi)br ainghi ng, and
anti boa@gf(gggiﬁftgﬁ f}r{eﬁ{)ﬁggﬁ@é IbE? %gkgﬁ}%%taﬂ’ E%Bﬁ@:\%ﬁb(g%lpyéﬁggbl e for
aP]E : Eggy-u(arvgav TS(.GE?IBOTrI\aIYiN)SI Af'imdl SR MoINES Kb & SC-.‘IQN;’;(I’IVGHL[Q&M&W S;B,LR ggE la:Tﬁ
i £1 00y TR PR 3D Gav d B om i e e QIPURE BE870 agnost i ¢
mar ker @ 9rQ B QVESIEP ¥ IoV KiP Se€ps e Scomdi T Vans F SAnTiS-YAndiSogdr @ PThe Kapeut i cs
and Tregt e Sy 1 GGGTNYNSAFMSRETISKDNSKNTVYLQMNSLRAEDT
AVYYCVRDRD(SEQIDNO: 17).
[0170] In some embodiments, an anti-DEspR composite human antibody can comprise a
variable light (V1) chain amino acid sequence selected from the group consistingof: DVLMT QS
PLSLPVTLGQPASISCRSSQSIVHSNGNTYLEWYLQKPGQSPQLLI
YKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSH
VPYTFGQGTKLEIK(SEQ ID NO: 18) and
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[ 0217] Angi ogenesis is a process of tissue vascul arization that involves
both the growth of new devel opi ng bl ood vessels into a tissue

(neo- vascwbanizzaeison) and co-opting of existing bl ood vessaissoitio435¢ ar get
site. Bl ood vessel s are the nmeans by which oxygen and nutrients are

i oo D oMb D S RN L 0P Eh SR BRSNS NRRE D FROP LR

angi OQEQISEB)I@LILSI ¥EsesN Rl Sich virepRadsicts G18,G devellopkesR ands wouvid: vepai r .
Convers [ ropriate ' ' _bhave severe negative
conseqé#@@sqﬁg%ggfm@he(}%ﬁﬁgtl%gqgmfﬂfsgtl] olid tunors are vascul ari zed
as a re[emdlq of angf@g@aﬁﬁﬂt e ﬁnetnlfsa::n dnti&)tﬁspm‘brﬁpd@ﬂwﬁlr@an&uﬁﬁddg b?mo?@u@m y of
oxygen .an r S at permt i 0.9grow ra ast asi ze.

o535 vRaRe R Bt SRR o1 e bt Santiet SR R RRE S B SR ont ¢ but es
t 0, thenpalinehogw aa&mpmt@@bomdﬂmmn diteasen compiideiathedry chiin @DR2QGLALS S,
using the co 05|t|ons and cribed herein, can re t he

ol ot erPBRSTER Pt B SRient USRS OGS P et syt @sirdrte ¢ uror s,
car ot i dompbdstt Yudisedbaly caheunifisoh beadty tikuid CDR3 redioaeinpiisineainiambpaicialy ,

i nfl ammat or ? E‘ara]i) ,éestenosi s, and the like. Where the growth of new

bl ood VESEBIELTP g‘ﬁ?’r d to support growth of a deleterious tissue,

i nhi bi tfoor2] of angh egan@shodimads| 4ganti I sER BPOSdsti mnﬁanandadargbhﬁ@mpdasacrl bed
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requi renent h the tu rowt h afe ters in
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[0219] T ere.are a ariety of diseases or disorders in which angiogenesis is

bel i ev negati ve consequences, referred to as pathol ogi cal
angi ogg0Emi s, or Idsarasai®dhiendios dideiests depedentein0in amndotdyapedtidipr DEspR,
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psor i ash@g helivg oiaileC BR ags@6 lcahlﬁd;mgl atsbquenappleapd firéh ele(groulp roppGhE ofEQ My asi on

capi 1) 80y pobeP ARt SR hu et a8ansPhin Cra Ptk SEEE BB b e hon ™

cancer @3l agioat aﬂn]ﬁlis&ml’sd@reﬁqe sslaalad fasm sel grahptcunmiisag oBSKHQ O NOnDr, SHetIASt ases,

20 of BT R S o SR TR A B PR LR o, e

pr ef er r(¥d) @nipadiinertd s@tﬁueh&b@elﬁ&m&ﬁmﬁ tldtesapicbetkting oS HQ 111 NO: aeddidsImar e

ant | bodt s AN ARN b AP SRR Spef it Chellia SR T bsa R n. such

as, f or(Vg)«ﬂmipIaﬁuﬁoheldaacﬁUendBEslpRewﬁBﬂle@mupboﬁi;ys;tmgaf S ID REspREGNID MO8,

cel ect i PPEIBORE 10Futh Bl ER e B s BB o S o, or SEQ 1D

NO 7; [atv4anti - Dﬁwﬁum&hnbpekyha&em@ﬁ idsvengedid agy avaidabe: fbi @b prodigiom ofCDR

(591D RIPTLSHER. 3, 2350 A0, LL LIS SRR SRS O] S50 10

ant i bomml&mlrep (de8,ielg Morimm ahll.eJonmavyf Biddhtnicalhad Biophysival Meuhddsszequmm

TE No o) R R b DG ORR b kT 085 TRek? e Gl MR P o | Shie

| i ght (dyﬂebtlydh&bd@nﬁtﬁaﬂ@oaccbm Baguangde aﬁ%o@lgztﬁeglnefntm bheolgtrednﬂpmamlscbdyng of
SE t f,
b s od IR IEHEEErersh ok v e SN et sBuf - ARTFRaGe0 fRage + "

ant i angiob gahihemidaiy apples tocfaﬂn beb' mlsfe@mam el etaarme/rfedhmelagm163slt6r/ at egi es

i med hi, bi t t d t of t
AR S Y e e A e g e e T
Becausenosingil agmme Siter teshmqwofov ehel prddudmh lof otibodyr fyagingiie mlglba)apphexa nelthe

1 1 t at d ti bod
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neopl asftagmegr(mlvtthea‘thmml%ﬁ t he pri mary site, as vveII as preventing

m cro- and nacro-netastasis of tunors at the secondary sites, therefore
allowi ng attack of the tunors by other therapeutics. [0221] Addtionally, the
anti bodi es and anti body-fragnments specific for DEspR descri bed herein, such
as, for exanple the anti-DEspR 7C5B2-ahti body; an anti-DESpR anti body
conprising one or nore heavy chain CDR regi ons conprising a seguence
selected fromthe group consisting of SEQID NO 5, SEQID NO 6, or SEQ ID
NGO 7; an ant| DEspR ant| body corrprl 5| ng one or nore Ilght cha| n CDR
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antinetastasis thereapi es provide novel cancer treatnent strategies ained
at inhibiting concurrent inhibition of tunor vascul arization and tunor cell
i nvasi verwexo0far2tsneat nent and/ or inhibition of m cronePaIitsgiiz/oasvds
macronet astasis, as further described herein. Furthernore, since DEsSpR is

al so e sed i unor c cl udin r stem cel enmonst r at ed
nor o BT =0 o i R e o E B Bt R B T amant <
t her eOfa,ntﬂ&ﬁiy degaéit bedrbefginmt coapishe \geadgnataad Chy daamsuBati@meit® any agent

Curor - gPORER s Py s pielt ROFORR P e lar e PRy st om

cells. c[oﬁszaﬁlidi@aﬁm((mm@ tig heagthagemesins swha pandémtniditleeas esmantd sdeaar der s

ant 1 bod B8 B4R RHEI By AP RS SHLEna Por e SR L AP b ei . such

as, forengsaiiehe, thd Wig damiih cbEEPR dicdBRoaMHehBadyin GOR @fibhs DppRngat | body

Cel oot stEPaRERG! Brbds aner S hge o e R B e SIS s 1 o

NO  7; sae aithiembtipBhta iic Viothyhathaspildcsid Mignohegotp dadkitingiog SBEQEhaN 9ICEI)

region r|s u neselete romth gro cons;stln of SEQ ID
N 90 SRS rE p i SdimZhin 45 Y P SO ST & M
ant i bodighcanprd regioas Marlipnalage schﬁaﬁby s&léﬂt@d fedn@iht giip BEnsRGhCof SEMUIBNEO: 10,

sel ect om.t he nsjsting of SEQID NO 4 and SEQ ID NGO 13- SEQ
I D NO e%fj,ﬁ)o aﬂ’ﬁ%%ﬁ?@&g@g%onposi te human anti body conprising a variable
| i ght ([9126]chai n Iaﬁd»ﬂ‘i@erﬂﬁiddne&iaqﬁ&ﬁ@@emﬁﬁcﬁl&d hbfetim hlteangPIGPR-spatrsd sting of

DR M Td ST S P lé%tsgfaﬁ)&y%@%ﬁmagn%? SRt RS A g ©

an " anghoQesnasius oflepEndéntaidi sease or disorder” refers to those di seases or

di sord hat are de dent on rich and vessel
ol T B o ¢ ot SRR RaB ™ B brgtts SR TR, Yad e HBRESRES L ot
t unor s)a,ntﬂwdy diageas & mfragnﬁﬁtrodelpﬁsmgmﬁ ar@lr@;1tdomaidls. e Ekimersﬁ&uérﬁbodfmeabeﬁhé ant

{0223 Nbndv it b ElEins PRt e Y bEaR e o BB wPUd CESPOTDATED) s

t hat cann. heoine aa:heﬁhbotﬁmags teeV,;C domirs tdnipding cab dr et heds chtes CDRegomer ei n

M e e A T R B )
r heumatloiND:ar. t hr: tis a?::loost eoart :];L][ |es I ;aLot hgo\a;t glrj?/ di sealsg vaso
heur oddD LT at | v agoreemmenol e tsrts B 085 SREUY PRk

ef f usi amtibally Iﬁ@gm&ﬁ liserlai frsgmeanebaipeibing ¥'giasd C@Iu dlpetnis @ﬁctxbﬂ&eir nfoﬁztdystapat h| es,

ocul ar neovas rizatio C as eovaSC | auc cor ne
oV s DTS e Gl S Ol bl PR Moo R R STy AR SR SRS ¢ une
i nvasi dfbnoﬂle\gﬁmpedrslsﬁmgod’fsasglm nNbet ind SEQIDmalBhyEQrmw} ar. idegenexat i on,

| t |1 f t
P ctRlafr 5 T e R LR S i Blr ik AR i Bn e Db vines i sor ders.
such ase@mhctedelred;tamfr&n tlﬁ:(ghmﬂ cbhsising OESIAF ITANOSS, SBQIIDONO 1, andhSEQ MeNOol ent al

neovasdl el zat | o EG RUBBORT<T LB G BT Eoar ;D33 Al o TR

descr i hadbdigy @thntharte:serddidskaropredentin bisingla poBpaptiogemans Gencrallyga Fi ssue of a

oy s o af Lol Qe P S F A S bt i ot S ees i DisadiSe, -t o
o o e e i hoto) e M‘ﬁﬂg Gfért BTt ?gfm e ”ﬁit e
ot TR AR R i Ao Roa Bk s MOST A Shu iR VL NE o Vo

DESpR i Yk, lpipt 269:315 01 990 cendiogly, i nins; entbodinets bOds afpactt aeritled hprinses

3 sor adb bt f S8R, “Aigr o hohes! T b%u iR erf i ERER o s

net hodsimghchrialof arsantihodye tilhads: sde}smbobmd:nhemelvg dothid iDiegjpled i thd group | S an

ant i DespreunE Py MO TR Y RG R RN PP e PR SRR RRE Gy 2

DEsSpR tay g@ﬁalm Son}ip’rﬂt\‘,SI ate d; mwva aEae/ytchaEn anri re@)ﬁspanauﬁmg}ogégueme selected from the
ant i bod fra 'c |y Dbi and
Feduce Bk LB RORRTSLIERD' &t §0 50 Reh el Bich RS imiMegensi s

in the subject havi ng a di sease or di sorder dependent on angi ogenesi s.
[0226] I n sone such enbodi nents, the DEsSpR is human DESpR I n sone such
enbodi ments, the DEspR target has a sequence conprising SEQID NO 1 or an
allelic variant thereof. In sonme such enbodi nents of these nethods, an
antlbody or antlbody fragnent thereof that speC|f|caIIy blnds to DEspR and

e, ~ree o~ 1 M. o, ~— r— U e~



WO 2012/ 012750PCT/ US2011/ 045056 [0228] 1 n ot her enbodi nents of these

conposi tions and nethods for inhibiting angi ogenesis, nonocl onal anti-DEspR
ant i bodi esoan12zmeisbody fragnents thereof that specifi calPCy/useod/osz95OESpR
are provi ded having one or nore biological characteristics of the 7C5B2

nonocl o nt i. bod some such enbod ts, i i ol ogi.cal

T o B8 Apg Wiead SR8 eBHE FrSane o PR O PR Bty JseuRB 12, eos0
val ue (NO:€L9, Intshe d&ﬁemb&ﬁmarpemel G adidnyaireéohgeikds\wae binm&0 Ugtafchiih €DRapgib@at i1 on)
at or around the ED50

of the 7C5B2. an or. t 0 uI ation;
or oy P REROR ek Ta 4 e Ru e RaT SRR SYEL0 o R NERLS
i nhi bi tSroNIONOAalyi ven par aneter or phenotype) at or around the ECSO val ue

ome o8B ot s O (RebboRe e SPREREGL PR kN BB RS o be

i nhi bi tvatdcHolyagidagts amhﬁrbedyedvyahalﬁﬁﬁﬁblﬁ ide@hih yvicosigctotolBppR e@nvatistd ude, but
is not |]imt tqg, the er in i n V|tr tub ogenesi s
nssay, PREM s TeapS pUBEPISTYER Vhoan R Ped Pl butbdes Ry the

mean nyabag bedvel! @GOG ddghap® oftie shifie @i, the Mbihiios atrubm&eag@puﬁswlﬂl @ssay, the
mean nunbe vessel ¢ ctions in an in vitro tubul ogenesis assay, and
Cunor | CBmPemRyadDaRes S P Boer A BHE* sl e SO £t ons and
met hodsdefwibed mbye Baltyl inFoedxginplg SFRE149097 W DUsAN | @e ﬁlncamumgBE&mR Proaotional
antlbod r.antijhb r thereof is provided for use in the

conposi gn% E}ﬁ ?r@%“aﬁagg@?b?)nhl biting angi ogenesi s as descri bed herein.
I n sonE[OHnﬂJodl menét@ordmge/ mrsomeelebmmraMfehehepecss d(ésh:abdéd Hebh, h édgineaBEGR-t he
humani zed %#) Q or anti bg %/ fra tr)teg% ereof .conprises a
sequenc ecéé‘i aé’EP%a N t‘sn HGY FORBIELYT MY eoT PIakes i ’lﬁ&flp%@ngrs%@aYyD NO 7.
| N soneharbatlibiebingin (Ug)eco@ﬁecréﬁlt@a Mgt clalir emhlblg bémath v ifGbRsanegiobypeptiat t he

humani z nt i DEsp or ant i bod t hereof. co

Coanan Bt sCah FARRET ey Rt S s O E s SERTPD N

12. In mnﬁanﬂ@EQ Ierﬁmdumemsl;) Nhe7 aﬂtscbdeEslpRnlmﬁmémnjgheMH camtalrhedtpﬂiers agnent
thereof conpr i ses o nor.e heavy .chain CDR regions co isin equence
T ot oS PR RSy P B EDRARE S PR e ety et RO R e TR and o *2Ee T b
NO 7, SagdiloNe: SJrSE(mDeN(I)j@hﬁd SH@IMNCDR Ih eghedush erﬁusmltmesxtsnglealleeqnieﬁme

D N0 s e bR R BT AR S R SR AR B iR RO st S

ant i bodyclcompdingas, tﬁut/@tdeﬂalhuafapnsbg&ofmmailghrdharnegjmfkgloamdm@mﬂsﬂngen bi ndi ng

coni ST i ket 15 st BRI na RERIPalfy WhaF PP seq 1o

NO 10-[0E20D | D N@n sdrizg erﬁlh)ﬂimelﬁfs@ﬁﬁﬁ alyiersl klﬂgrﬂ&fd hbgimam hiDEsiI R spR-spécfid | gands.

o) odi nent s, n| zed .ant R antl bo 0 tated
A el R R e e AT
conpl enlenhars {ejecaat@mrhaigrog doagstigst SIBPRS NJ: Hand She 18 elGedB-eLiE@ MONOE e gr oup

con5|st|n of SE and the, group.c isting of SEQID
N0 10-1n S T RO, Vgl oB R 85 S Y PRUHRD RS HPE ! | gands.

[ 0230] lcomptidigs a &qi‘mdet seiates frofn thh@s e @apeniksf SEQED At i5; PES FRNaNt, daodyQi s an
ant i b%&?d{@ nent havi ng specificity for the sanme epitope as the nonocl onal

anti - anti body 7C5B2, described herein, and produced by hybridoma
7C5B2. [D1833one sue hOIﬁenéﬂﬂd)ldhmtsS);f tliehq)eﬂeselﬁlﬁamaealnh hlbﬂdl}/DES@Rapeoﬁh:ti body

ST DL 208,90, L TRLEALL AR5, DRt FORL B SRS g3 5 o

vari ablreglbn ghiprivid 020 di2h Q@& RO PaTd CBR@&gqur@@&ﬁﬁ&mgh&equemRe}eaqdmmm sel ected

R Al e T I S X T e Ber S RATEAY wpNastio v A il

f r agnmenhe isblae$ GIR regitrocbinipeipds 9ne dtheoratight <RiEs 0RRaadioB edyipfidi@gnenientess a Fab'

fragnment enbodi nment s ti- ti.bo f ent is a Fd

tr agmenrec g8 SsarEn: & st &0 10 SRR AR R EARIER: 12 3 Fa
fragneﬂOHMﬂn sonﬂnemheﬂMWﬂnmﬁm<fheathbbaﬂymﬂﬂe@nemmhummﬂDEmkaagment In
some enb th ] R.anti In
some erbgateneeem toie e FpeiR wRtesBay - ¢ BRI eti 2 ee P TRy con
reglonsm%hmmshmﬁdeﬂbddhmmnéBmmﬁhehahmgeﬁﬁst anti body fragnent is a F(ab')?2
fragnent. In sone enbodi nents, the anti-DEspR anti body fragnent is a single
chai n anti body nol ecul e. In sone enbodi nents, the anti-DEspR anti body
fragnent is a diabody conprising two antigen binding sites. In sone

enbodi nents, the anti-DEspR anti body-f?agnent is a |inear antibody
conprising a pair of tandem Fd segnents (VH CH1-VH CH1). [0231] Accordi ngly,
in sone aspects, the disease or disorder dependent or nodul ated by
anglogene5|s IS ~cancer, mhere the rapi dly d|V|d|ng neoplastlc cancer ceIIs

Y - v . Y .



WD 2012/ 012750PCT/ US2011/ 045056 [0233] I n sone enbodi nents, the nethods can
further conprise first selecting or diagnosing the subject having or at

ri sk for wocarEe7sor tunor. In sone such enbodi ments, tireTdiSagnosiose of t he
subj ect can conprise adm nistering to the subject an anti -DEspR anti body or

anti bo agrrent ther f .coupled to | abel, for e | e, actlve
el - 195 P b e it PSR ooty Rt Bbo B AP s Gt 0B
her ei n.8(1m: 19517@1’06@(@@6) Baamys ;hedfeatrﬁeédmmomﬁmteh@airabehmh mﬁe'gm%m aml body

or anti yfra ment nd| atlve Vi ng .a cance r tunor.
C0254] TheCHap e s it B it Pty BiTiBdss dpb syt bindine
physi olregmcsahn&mlaﬁhbbmemcmnrbe mmmicsbrhba&specsﬁct ypically characterized by

il ot ancer 47 -GH Ky Rgat aE e PR b P iyt B Fk BB
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uncontr I ed owt.h of interferes. w the nor functi oni ng
of 1 ne. St ey Tt aifhe S ey b @b SRS ol i PEH g Fasng 8 by
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I ocatl Vi taI event | ead e death of, the
b seron SBBAC e SRS e g PR ahoy: B Rersdi
Henat ofainetht @rodf b@sisng EBER IES\I(DEQJ KEQIIB N@I18, allSEQD NOt Ichixpat elchhe nor nal

hemat op0| e&lll C cogg)?r'hnents in a sub ect [1 t%i)%eadl ta hemato oietic
fai | ur EPPHTENE oy nilgPaL REIRTESS Ry WB%?&S% % Tié Ohe F}PBE)‘B%? a b
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br eak AN ¢ om Bn SR ats i Rre Bl S Fp Dt aRant e TRl Brat
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(metasta |z§% @ Hﬁg 2 ﬁgyes el sewhere in the body. Metastasis can be

| ocal P9 @SPEAPY hXpigee @ is a sequential process, contingent on tunor
cells HDHRkIng OfSmﬂfﬁﬁhﬁh&nﬂﬂﬂﬂﬁ[&%Mﬂﬁmﬂmn@mmﬂﬁhkmgeﬁhmﬁﬂghnthe

bl oodst on i ng, at t ant the cells
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regul at i s behavi or teracti ong en. the tunmpr cell and host
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ted CT 1| d | tel et
Loagt o ed o RGRTR: sFOUP g bR R LY P PR RO BB £ o to
t he noridlegiéah gropértispe diefahthesly. nip’mﬁlﬁﬁmd Ef@lﬁéhﬂa Eamnp loéghe afititoanae prepdirﬁdl bide but
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b d. CNS. , f th
cancer RS FUEANG i BRI R AR el ceb bRy BR LT brEEheiance:

cancer sobstitutien o ngels td ar@vesy stedhinl endionepiovidtd hanioetibal ﬁmgnhage&lssee gnacer; eye

cancer; he h ad and n stric cancer (i.nc u in

Gast r ot BaE i rieeds PRy Ben B8 rERTRb SR PR RS it
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liver MD 20 /012%20PCT/U82011/045056 cancer; lung cancer (e.g.
smal | - FEPHOF YRy QN8P Sfon- smal | cel | 1ung cancer, adenocarcinoma of the

| ung, d0P0$quanousuean aicthodtor ddentifivatibiisfgpitaih yerijdhs wardgioat ofdhagtibledgkitn' s and
non- Hodgki n' s e ; _neurobl ast oma st oma;

or ol odth iy g EmORR e AR sy Y R e A RAR Dt 05 P cancer ;
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rectal anc respirat ste al i var | and car ci nong;
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| ynphorma (NHL) smal | Iynphocytlc (SL) NHL; internediate grade/follicular
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grade | ynphobl astic NHL; high grade small non-cleaved cell NHL; bul ky

di sease NHL; mantle cell |ynphoma; AIDS-related | ynphoma; and Wl denstrom s
throglobullnenla) chronlc Iynphocytlc Ieukenla (CLL) acute Iynphoblastlc
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treatnment or inhibition or inmaging of artherosclerotic plaques and

at heroscl erosis. Atherosclerosis is the nost conmon form of vascul ar

di sease aw020p/E2T0sorder of |large arteries that underl iPES/USREI/0¢SONAr Y
artery di sease, aortic aneurysm cerebrovascular di sease and arterial

di sease of. | ower extr he Princ es of
Wb o nangp et AR aR dditpP Yt gt & B GE € et FAGhien
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described herein. Enzymatlcally active toxins and fragments thereof which can be used include

diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites
fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPIL, and PAP-S),
momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin,
restrictocin, phenomycin, enomycin and the tricothecenes. A variety of radionuclides are available for

the production of radioconjugate antibodies. Examples include **Bi, *'T, "*'In, Y and '®Re.
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such as the anti-DEspR anti bodi es and anti body fragnments thereof described
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burstl ”%ecélb Ffé’?grliqgtogal agﬁerﬁﬁgéﬁagég% 44'%%9 obubbl e shell's include
al bum r{(mgal act oslhe hiybrplotha celhlnep GCYBE 76 5CAand 86 AR excheing nbaimane@irandJ. R
2004. M crdobubbl es in nmedical imging: current applications and future

di rect|6 Nat Rev Drug Discov. 3: 527-32, the contents of which are
herein i ncoporat ed by reference in their enti reties. [0266] The m cr obubbl e
gas core is an inportant part of the ultrasound contrast m crobubble
because it determ nes the echogenicity. Wen gas bubbles are caught in an
ultrasonic frequency field, they conpress, oscillate, and reflect a
characteristic echo- this generates thA& strong and uni que sonogramin

cont rast - enhanced ul trasound. Gas cores can be conposed of, for exanple,
air, or heavy gases |like perfluorocarbon, or nitrogen. Heavy gases are |ess
wat er-soluble so they are less likely to
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echogenicity. Therefore, mcrobubbles with heavy gas cores are likely to
| ast | ongwo 20re/@2150ul ation. [ 0267] Regardl ess of the shelPCTAS2ga®943966 €
conposi tion, mcrobubble size are typically fairly uniform They can lie
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Uhan 1 dmpstiangan Teetged D Dt A TRl A SR Gaa T
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o be MR oot O R SR B SR e AEhRAE ™ e o B B Y BB BRaR B
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AT spR
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of t he nPE®p®Iarization is a continual requirement in order that the tumor growth beyond a few millimeters
in thickness, and for the establishment of solid tumor metastases. Another example is coronary plaque

enlargement.
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S, U ar SRR ertlp Suiibal Rlnf Broyt. Helth S AgatR iR 8 i Reolietth FL oY S
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her ei n BEHOEE E)‘?”é’gﬁ ®d °r OF u§'f°63rg° BTy a DEspR-speci fic ant agoni st
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Ser ancaBuERY ah oD OB R s CYRoRtFS (PR Rty FYRRATEL zed
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car bohydrates including glucose, nmannose, or dextrins; chelating agents
such as EDTA; sugars such as sucrose;6%annitol, trehalose or sorbitol
salt-form ng counter-ions such as sodium netal conplexes (e.g. Zn-protein
conpl exes); and/or non-ionic surfactants such as TWEENTm PLURONI CSTnor
polyethylene egcoI (PEGD. Exenplary Iyophlllzed ant| VEGF antlbody
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WD 2012/ 012750PCT/ US2011/ 045056 i nhi bitory agent and/or VEGFR ant agoni st.
Such nol ecul es are suitably present in conbination in anbunts that are
ef f ect i vewbap12tthe7spur pose i ntended. [0276] The active i ngcediSenti®4f6t he

t herapeutic fornul ati ons of the conpositions conprising DEspR-specific

ant agoni sts _descri bed herein can al so be entrapped jn.m.,crocapsul es
or epar AP GHAE, AGRRPES PRI BarerApaE TaHTEN SR Emest ol pneeP palgen)
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nmet hods descri bed herein can be sterile, which is readily acconplished by

filtrat’OA"¥HPBUgh sterile filtration nenbranes, or other nethods known to
t hose q0223ki || i rNdohémiéihg cxabpragesg@pchefigiehdunt difdas 81 dibvedddEsp&ndpeci fi c

tagoni sts described herei h,as. anti-DESpR antibodi _ant i bod
T agort L HUPRGr et ) ATt OB R PRy L e & ALY on”

consi staetites WirinitiogOmsdriavadigeatlapd aatilaelcgdnaati @, ehyfodd hypompikidgirédciampsib,n t hi s
cont exthi ncl u(ge t he r{i Cqu .?r di iI?r er .being treated, the par f.i cul ar

subj ectMBEYT FHELP & OsleREIENT Sl T h PP o N2 PR PSR A s ubj ect

t he causienbletphgudhcoodsdairjzatidie nQirddegabradel divedeys, alzhtiher adienike, obdsy,met hod of
adm ni s ratli&n, thtﬁ schedul i gg otf. ad 'Eits}rati on tnd otlher factors known
to nedif¢alr® pr &3t trOREr S S THE ™ H%%lsagfé FICORT (RGPPSR o
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i ni U RRB BRI ordmRRETE IS On ol VS Sish S T e e dier s 1o
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or to treat or prevent t he %cd%tg)rc{ence or .ggurren; tof a tumor, a dor mant
tumor, BFORP RSP RAP A S Yo PSR S Ss"% e SANt HEEATLE S opti onal Iy

f or mul ahgidfimvombhs, eneleotal fitvo@asid Herbdangivalas, thapssa petiniaCcagentbick tyuient | y used to
prevent or. treat. cggscuerog){u ari sﬁ1 OtI:: devel opi ng a cancer. The effective
amount 'of “SUEN "0t He? S REEnt'E°HESENUE “on t he anpbunt of VEGF-specific

ant agorid2x] pr ese ndtchmdiriglyedefsaﬁbasu hatinare, méthels bf/ipkiboing dh gepeoats ioa tifsneaftarent
and ot hep factar fydiseussad above, These, ALe, densral Ly daed, Ln L. same
dosages " dRd "Wt AU RIS E FATTON POUTESPEY “UsBd heF& i B GrE>SrVEbodt from
1 to 99% of the heretofore enpl oyed dosages. [0280] Dependi ng on the type
and severity of the disease, about |Ip§lkg to 100 ng/kg (e.qg.,



0.1-20 ng/kg) of a DEspR-specific antagonist is an initial candi date dosage
for admnistration to a subject, whether, for exanple, by one or nore

separ at e woreorg/aeTsat i ons, or by continuous infusion. A Pgpiusadiimaiosy dosage
m ght range from about | pg/kg to about 100 ng/ kg or nore, depending on the
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met hodDIdeR aniitaa g 0ﬂ’k&1t16®® fegmefeheas idayis spnificasedDiyyReapy entroadal wheehni ques
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[0306] As will be understood by those of ordinary skill in the art, the
appropri ate doses of chenotherapeutic agents or other anti-cancer agents
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for a given enbodinent. The termpermts the presence of additional
el ements that do not materially affect the basic and novel or functional
characterWQtzi)IzQ(Hﬁsof t hat enbodi ment of the invention. [PO3ABRAINA43086 M
"consisting or refers to conpositions, nethods, and respective conponent s
thereof as descri bed. herein, which ar cl usi ye of an el epent not recited
in t hat'4H8es tPiE‘EthS‘Pf“HF It CSH%&&FB@P&"% a[”éﬁ‘f%ﬁe ﬁﬁ?‘l Wer N CRIESS B N wi se
requi r athcbM. £@bf(ﬁi)gﬂy, eﬁjoﬂlghﬂsﬁhnﬂ&rﬂ‘mh(ﬁihaﬂsélodeﬂﬁéruldare[}hhjécai irdatedSorangel pl ur al

in this specification and the

ternms shal l ?r:‘g%g r}gular ﬁ

appended2ét BianHer %eéle%”?{’g‘ﬁ’i ?mlfaB?ﬂ%emCt “4%an, " and the include plural

ref er erfoBs] unl esdnbiher Spatsetht c@h@amloys zdlki@ﬁe&io&sid@&rhﬁd Wérsi@ are etsinbhokckiex anpl e,
references.to the nethod" includes, .on t hods, .and/ or s, of the
e Gk T e B e s SR P s TR SRR RS itRbd! BB ons
ski | | edrebsal grh\ethasr :Issdrtthﬁ{d W’l&l&ﬁhbﬂ@: éyhld&ezde@ﬁlﬂﬂﬁihditﬁ e dlas@leforwhen r{oﬁﬁéll4] O her
than i exa ere ot herw,.se i ndi cat ed nupbers
PR AR B R bttt AR S e RN e TR
shoul d the ctllﬁﬁiﬁfesﬁlﬁmﬂl lﬂSodméd;lef dredlthi Howdvier, iHeShanp 8mobdyeskdieart eiuny; tiedyosik. " The
term™" bout " n connect| on Wt an .nea 4 0315] It
S houl o BES b PED 5T Sl AR Sy S et R TR R i R R kb of ool o
et hodolio@y Sudbreadvas & tse haalﬂﬁlrkr @agealcsetipahy, ldasdmghede beslgidiesamdorgs such
can var The ter 12 012750PCT/ US2011/.045 d .herein is
For t ne it BoRs T R, SaFiour P PERBEIT IR AL Or P oA TE o

i nt endedbjt@s fréamdtfort dibesciefitopathy bitorplids@nhacuy&ltiaon, whi ch is defined
solely he clgins. [0316] All patents an . | i.cation entified
e en Pl 3 MR SSh e R B SR e dL iRy Ry B e nple b
descri lir mgntﬁnm:g ailpisgdnesi thay, océuas 1n&>€ﬁh5jﬁdtﬁav1ﬁg1ﬁeu1ﬁitdﬁd)ﬁiﬂlrmg] Rgudaslartyeds i n such
public B@ﬁ t hat ggl d be sed | conn ctlton with the gresent Bl\/ecgt
These 3 ISERRIHL S PR YBP B ‘8%18 S’s”% [1B$ yPURAPY G TREFT 28 DEOSENFE BPFBPOPY t he
filing vdatkgroftht Tie ppesienbt ta@glnb@althnmg of@d@ﬁthinrtgeunrat&maramnegamchns boul d be
construeg as _an adntp ﬁlon t ha d$ |nvetﬁtorsOl re not .entitled to antedate
such di*SRFEEaTBYESY DY eRanyy Ohpidey inERTSC SR ?nefl’S?eSS {}anff‘féerase o,

st at eneatelaasupphly tb e sgzla)t/ﬁno fo d‘oﬁepwﬂs eﬁﬁla:'tdamd réqiurélﬁertt i@ o& pyeh @mt sutGdntst hes e
docunen

rés_. i s based on the | mation available fo.the applicants.: does
ot cort gt Ay b bR dey pnt R RdareERt Rkl P RpRET a8 1 BBt e s
of t hegealdacg)mert, ArthpiG3Res] TMi2gt Supplesd1an0; Afuvfage AbeHisidl Hissipadbled by t he
fol I ow %82,?%(?)@&1%)%2)1’? Ql e%trrll)(/) H!Adsorr]n% of Bie carliest histological observations are blood vessels.
A mononuclear infiltrate characterizes the synovial tissue along with a luxuriant vasculature.
Angiogenesis is integral to formation of the inflammatory pannus and without angiogenesis, leukocyte
ingress could not occur (Koch, A. E., Ann. Rheum. Dis. 2000, 59 Suppl 1:165-71). Disruption of the
formation of new blood vessels would not only prevent delivery of nutrients to the inflammatory site,
it could also reduce joint swelling due to the additional activity of VEGF, a potent proangiogenic
factor in RA, as a vascular permeability factor. Anti-VEGF hexapeptide RRKRRR (dRK6) can
suppress and mitigate the arthritis severity (Seung-Ah Yoo, et. al.,2005, supra). Accordingly,
encompassed in the methods disclosed herein are subjects having or being treated for rheumatoid
arthritis.
[0245] In other aspects, the compositions and methods described herein are used in blocking
or inhibiting angiogenesis that occurs in Alzheimer’s disease. Alzheimer's disease (AD) is the most
common cause of dementia worldwide. AD is characterized by an excessive cerebral amyloid
deposition leading to degeneration of neurons and eventually to dementia. The exact cause of AD is
still unknown. It has been shown by epidemiological studies that long-term use of non-steroidal anti-
inflammatory drugs, statins, histamine H2-receptor blockers, or calcium-channel blockers, all of

which are cardiovascular drugs with an anti-angiogenic effects, seem to prevent Alzheimer's disease

- 68 -



construed as |imting. EXAMPLES EXAMPLE 1 Devel opnent of Novel Anti-Human
Dual Endot hel i n-1/ VEGFsp Receptor (anti-hDEspR) Mnocl onal Anti body

Tr eat mrentwoas1abisbi t ors of Tunmor Angi ogenesi s and TunoiPCCaiskoi¥isé veness
[0318] DEspR is a key angi ogenesi s player in enbryonic devel opnent as seen

k but t dul t
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DEspR decr ases .bot esis.and tunor cell invasiveness using
corresp%%%l’l 83E%‘f‘gatﬁffalte?&‘grd&%ﬁ“}}?rtsrdﬂ)se%&ays as shown herein. [0320] DEspR and
VEGFsp [o846¢ det edh ethedaspécnmin oshysisitiofiganid cthdhs ddsaied Hatin aendatif@lockihg cel | s

( HUVE d. m crovascul ar endoth lial cells in both basal and

angi oge‘)ﬁll@rl’t‘%ean?é??%ﬁ bat i “Coliti™t I?C Ay (“r%“’d‘ﬁf‘b&é Qﬂnaﬁg“wh FARSOPEHE f derma,
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DEspR (:(EuﬂreMEGFfﬁﬁk ied fhelabysfmr teficadd mlmmaglumsfoelﬁhtioa,nowffebtneoh@qﬁéslta ation of

VEGFsp a& BE Q | %ﬁtcﬁ” nbrane and nucl ear nenbrane. Representative
i mmunostaih é“frgogﬁg P HORiPgUes3A- 3C. [ 0321] DEspR cel | - nenbr ane and

nucl ear[ez4sirbr ane Ie mmél%ﬁéc&nth%dilﬁpdﬂ%ﬁxﬁnﬁ dle'tImdes&ribpﬂ Bertid ARrus@bh blockipes,

di cat that anti - t far different t _
ooy R e O Sl BBt St S M SR a e Bl 5 P
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( Fi gur eslipbganic/angiogenic cell clusters, indicating that the coupling of adipogenesis and angiogenesis is

essential for differentiation of adipocytes in obesity and that VEGF is a key mediator of that process.
(Satoshi Nishimura et. al., 2007, Diabetes 56:1517-1526). It has been shown that the angiogenesis
inhibitor, TNP-470 was able to prevent diet-induced and genetic obesity in mice (Ebba Brakenhielm
et. al., Circulation Research, 2004;94:1579). TNP-470 reduced vascularity in the adipose tissue,
thereby inhibiting the rate of growth of the adipose tissue and obesity development. Accordingly,
encompassed in the methods disclosed herein are subjects suffering from obesity.

[0248] In other aspects, the compositions and methods described herein are used in blocking
or inhibiting angiogenesis that occurs in endometriosis. Excessive endometrial angiogenesis is
proposed as an important mechanism in the pathogenesis of endometriosis (Healy, DL., et. al., Hum
Reprod Update. 1998 Sep-Oct;4(5):736-40). The endometrium of patients with endometriosis shows

enhanced endothelial cell proliferation. Moreover there is an elevated expression of the cell adhesion
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[ 0322] As shown in Figures 6A-6B, in contrast to control (C) and pre-imune
ab treatnent (Pl), DEspR-inhibition via anti-humanDEspR anti body treat nent
i nhi bi ts wormor2/caetsh i nvasi veness in two cell |ines testedT/useta®szsé c
breast tunor MDA- MB-231 and pancreatic adenocarci nona PANC-1 cell I|ines.

The ability to target both tuynor angjogenesi.s and tunor, cell invasjveness
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angi ogenepirsd With agtabwem@NEnot SpPERers 866,121,230 geessddvie: sk oDansi- ARG agenevasi ve
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shown i igure 7 nti-DESpR treated rats exhibited mninpal. tunmor growh
compar A S0 s R OBt B et b gt yprseFor ozt

I Mmunohissicochesippal amaigbnesis $n dfcadErvhddhs intiioing skif ovwedle Dis pRaexveassiepn 1 n
tunor cell Fi gyre 8A). simlar, to hu MDA- NB231 breast cancer cells,
RO o SR o Rt R Tt M MRS A il ot i i

resi dugb230unor s iThetikddaddorn sabjsct @i thdatc@ ds d¢riiall haraih iOvriots ohooidheiessel s
(Figure 8C). in contrast to nock-treated t rs which sh d di.srupted
SNl Rt SRR i A A i Ry B B A S R
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I ot s o TR S R R At i AR TRl
over al lwigidnygioy@lesis 13 dedwabler THeadring NduBjectGavEindiidtal "taheused mreechaspeatl@herein,
VEGFNEG-R2 .t her api. e | ready in the clini he transl ati onal devel opnent
of ant BRI PRy CLESREE attman rednel AT P Dl TeRs e g UL T b s
addi t i dragmkflS2&tiilegihstkinCBdritgatnichief axpre stnenvisicldas gpecitie dorhepeaifit emonst r at e
successfuyl devel opnent of pr.ecursor | ycl onal. anti-rat DESpR .anti bodi es
CFi gur cuchas ahian RO i borti: Sibice? Spref o il pete St THE erms ™ Ro- R

2012/ 0 1:2itPGAd HWSA MiihADARmE]s Pat yedddmakhaapiablyhdrean addEs@iRleatan{irlguickess 5A- 5C

d 6A-6B; dori t al. 2007) that hi bi t bust affinity, specificit
Bnd T oitE BRarPOS oG her ek b ey Ry, Bt Bt sfigTPRE hurmn’
nonocl achalmpmaedcs gdyrithae mpydiap putoachesedde saminardrepiie € hmnpHikinnsRES iRk t ar get ed

anti - angi ogenesi s thera nd target-specific nolecular imaging.

Fuirmn R0 S bt fon S SRR e Byt S e TR i ot
gr ow nglogkaistedmammiann gt vgr @apauise,asd (hW€ikd, of prdd@6dn andmhiav.e. @wt ¢eat, pisel y
hi gh suchgéﬁﬁkr ate at 18-24% .C(a}r%ar ed. to new chem cal entities, including
smal | - i BAGGERELORPISEL [ (i S PS5k aoka 20086) .

Modes of Administration

[0251] The DEspR-specific antagonist agents, such as anti-DEspR antibodies or antibody
fragments thereof, described herein can be administered to a subject in need thereof by any
appropriate route which results in an effective treatment in the subject. As used herein, the terms
“administering," and “introducing” are used interchangeably and refer to the placement of an anti-
DEspR antibody or antibody fragment thereof into a subject by a method or route which results in at
least partial localization of such agents at a desired site, such as a site of inflammation or cancer, such
that a desired effect(s) is produced.

[0252] In some embodiments, the anti-DEspR antibody or antibody fragment thereof is
administered to a subject having an angiogenic disorder to be inhibited by any mode of administration
that delivers the agent systemically or to a desired surface or target, and can include, but is not limited
to, injection, infusion, instillation, and inhalation administration. To the extent that anti-DEspR
antibodies or antibody fragments thereof can be protected from inactivation in the gut, oral
administration forms are also contemplated. “Injection” includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intraventricular, intracapsular, intraorbital, intracardiac,

intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, sub capsular,
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[ 0328] W have devel oped and validated a nmuri ne nonocl onal antibody specific
for human- DEspR, terned herein as the 7C5B2 anti body, using a 9-am no acid
(aa) - | ongwvepntapershocat ed i n the extracel | ul ar am no-t epgirnskolgndoss hDESpR
(G orioso et al., 2007). [0329]Briefly, mce were inmunized with a

KLH conj ugat ed .anti geni.c peptide conpr.isSin he NH2-term n 9 am no acids
o hoeahpRhRg el S G SR b R R el bR e il B Rl B0t ad or
scr eenieigodiinean thdadly DEsfRentib&didsgr hftidedaign@an ilerdde pir uckan @& ndstiddgen. The
nouse ec(hi‘.gi&i ng t he b.es% tibt er as usgd. for. fusi on experinents.

Super naFEHPE e i AP EREPY R8T BAKIL] OpINENSA using free anti genic
pept i dg0283] ant i gelrhe pAdakes ppsieridrmadalnisi@stontand ddmafisdred paachi@ailyd a2dkede! | pl at e
and retested/.confirne - ELI SA. . The 10 best,clones were.sel ected for
ke e e N A o e e i NE e e b e

ant i - hDigs@fdnMe@btaenakysaiid LndyisodReh atddeniaétd sisteing@ll 9t “gripispect i ve

nonocl onal .ant.i hodi es, were determ ned b LI SA usi t he. supernatant from
T bes it taton g FR i Ced Bashrary o Rgrim b P S ERET RNt | boay

af f i ni thyspbafic anhulgeaditic piDgepRicQgan opephit@retieintol o thrgel saé, oinas, of Ghah, and
7C5B2 as .t he nonocl onal , anti bodjes with.strongest affinity. These two were
sel ect e &7 WRPAHE® t%%b‘egﬁﬁﬁéféeqﬁh%ft i C&F‘&%tf’@%éﬁ“é“ 6‘?%81.‘11&11%/%1@%% ed upon

t hei r hhadverisrahdd gher Yikd @bedsdee ant i geni ¢ peptide. [0331] To ascertain
specificily, |ow 8),..md- (2E4H6)., and high-affinit 7C5B2)

ronoct S ant ot ST b Bettag e R ppap S i s {REE¥ g ¢ he
subcl onamat péydeaimaterd &t khéven sebhs®ouenis ipudviehdue ddmintsiriad s a Galadirdat e

ant i -hDEstgrE nmanocl onal anti %g?l es, ver e s(g ci.fti C f.tor he Qret?i cted 10kD

prot ei FOFgHe DRI OVE&PEH BB R TRl 8 BRGNS G T B RIPIREI | ul ar

pr ot ei nubGehatuednita-@tieulo SihirdsEs pR-iftraaiesd aeiledpica] dr$namtianiougenocr i mary

ant i boda¥1 cor&pgi sed guri fi edt ant i bodé/ apd subcl one super nat ant of. %ﬁel ected
cl ones, T GRI LB AERIE 52 1 BHOT o BPGEN OB HSPRICETE NS 8XP Bl PHIRETY

nmol ecul dasiredef Gheisipr desiffiectobr bobEspIRassbiiitedeh thd hase ({eMIEPRR)taymsst.used W th a
transfer %{L;ffer of 3 07%1;!' ci ne 0.ni |l dH20.

i 14, 49 .4 200mL,. net h |, 8
P B A T STt s S e T el
1: 100, Qo] vekfahsfe@iag endanfdidipe kSisghalnc¥\ésin akebjit@ whiiht pERAQAD)ide Sicading 4 eagent
Kodak - X- Ot , . -fil d X=fil XBT-1). 332]1.T \\é bl ot
rosul t Saehanee pif aae SyleFbr Pyt Tt iu s dRoRb R e

r egar ditessy ofa widt ahpy/e tgfef inaiuting, veittdui ldeintibi, ihedatpri@ictchine. gneoreuweeessf ul
anti-h

i - hDEspR mo oclsonal ocant idgo(p%(i. (1{5 + h an!t i bﬁsgi fﬁjsf eist eq t ?g rrpnocl onal
ant i body ¢ GHEPRETHh AT Ghes T FelatT Ve & iRty dn %%? t FREP Rs cl one
7C5B2. enWh@NC11Q k& AHRICEE, bISA0LE/ BUH056 [ 0333] The top candi date anti-hDEspR
e RS ENE R i M T S
usi ng emtiadaly ios reidodynragnichiah@ss ays antibOB34 hdithod$ fegsenahticofdn ginigeiaied by
proper tain)(? guiélgl%%ie];rils?ingl?ldigg ga?'rgntgrgll, lsu%butgn%(r)rlrlrs? {n?riapaélrilto‘\fleaﬁ,vigtirallp%ﬁlm%hry, and

intranasal, and, if desired for local immunosuppressive treatment, intralesional administration.

Parenteral infusions include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous

administration. In some embodiments, the antibody or antibody fragment thereof is suitably

administered by pulse infusion, particularly with declining doses of the antibody. Preferably the

dosing is given by injections, most preferably intravenous or subcutaneous injections, depending in

part on whether the administration is brief or chronic.

[0256] In some embodiments, the DEspR-specific antagonist compound is administered

locally, e.g., by direct injections, when the disorder or location of the tumor permits, and the

injections can be repeated periodically. The DEspR-specific antagonist can also be delivered

systemically to the subject or directly to the tumor cells, e.g., to a tumor or a tumor bed following

surgical excision of the tumor, in order to prevent or reduce local recurrence or metastasis, for

example of a dormant tumor or micrometastases.
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pre-val i dated established angi ogenesi s assays based on human unbilical vein
cells (HUVECs) were used. Multiple in vitro-assay angi ogenesi s paraneters
wer e noniwonret/018156h as nunber of angi ogeni c tubes formedT/usbitlios3psef
"neovessel s" or tubes to branch (# branch points), ability of said
neovesseﬂj{n.b.r anchﬁ)ésjsto connect and form conpl ex connections (# branch
—connecdt"UHYS OB RYSY'8B 4 Hess of angi ogenesis represented by neovessel tube
| engt h [(237pe | engihibbdy-targkied Rutopdraeh @R ara _bieESRRor0deas kamal anti body' s
ability to inhibj.t HUYECS angi ogenic capacity in vitro was assessed

Sccor diePy T35y RRIGIRIP AT ETE AT CoREHRE b BF Ah T ARGRSpR 70582
nonoc! afiadacyaidipoedyy dffitat thasprutiddvintpoditions 80mPisdie ane-OIREES ehtibbdibeandangiody and
nunmber fof brtan];F:h poi n%]sd was first assessed. This optimal inhibitor

concent PEEFER PSP RV genesi s effi cacy was found to be 500 nM of the
ant i hDEez#8] 7C5B2 Tmaoehtof dbveadiicbxoeithat THisR-EDHCRIbAidpbtaton Wahatnheduivged in a

series of experinents to.evaluate other .in.vitro paraneters of,

ol oot b5t e T Fo Betu R it L P RED TR R B0 Vet ect i vel y

i nhi bi tsegpricinglfy efitantcdireduviidnrdd nmadt @retiens mftasangl dgiendgicshansddgdnagtisiumaer of
neovessg|. tubes fornmed, branch points, branch connections and tybe |ength.
e oot Rl it Foums s R AR b8y ey REETAE, ae RO BE ¢ or ot han
a previtousd ¢glly ahd Wabeditpodgyellonahn@niet od or tdaus sieallikdatlilsnburibes ot ent i al

as a monoc) onal therapeutic. [0337] The anti-hDESpR 7C5B2 nocl onal

AR o T o A SRl R T
and/ or ih ueminaieh hethiothehttierapeudaneer, sutlssuamal oy sle cdi@uaditdr ohBESPR 7C5B2
nonocl onal

ant i bod s eval uated ip i munphi stochenm cal anal.yses of human
Tomor B paiest P Re R P BREET R RREh b PSR HE ¢ uor s
and nordiedrgdiddsad entancetildeliveame slide. Conditions that optimzed specificity
and sensitivity of detection usi formalin-fjxed, . paraffin enbedded core
bi opay [BEEH | one. VA inEGr Baompanbrim b ToibH e SriaRBLPe s RBRL s wer o
per f or niestribed Igsidhe ranti-OEeprahntidt dic S HE S R odx fri ghseaiis ler &ofi dre GEnibd:Ber&Xp h e@tgtcon,
with the latter Eervi n(%%tas a marker for putative cancer stemcells.

Ant i ger? PEFITEPAPY RSP BE ¥ or med and used anti - hDEspR monocl onal anti body at
1: 10, g602b0¢onmer cAsalstd/hemini“b@bp@atint tef&DolBSusaBbsoahd, piePOatdy htulttasdhic [ 0338] As

shown in Fiqures 14A-14B resentative i munohi st ochem cal al ysis of

rumen (RS2 s Tl ol SRR Rl dobuh Mo Rl BRSS! Brar BNEY {30y

det ect ednpaaile aseaidyigxipe pasiedilitbhf deDp&efa mambtaagpethld allowng wake ef latceinor cel | s
i nost ai,n-positive for both

(Figure 14A). Sqgne tunor.cells _are doubl e i
| PEon R ol TR e RS e P BB RO B e sy o
obser vatanges, leeimpnisd deaiterigpad inkiDESp Rell Steaths altps@aé Btpokuie. [Josdpotasived CD
133-positive cancer .stem cell s . well as CD 133-negatiye tunor cells. In
cont P oS pr MR B ST R Ro Bl o SR B L Tk St af ol g T or
hDEspR [0261CD 133 Adcogingsy, ibkBhe ehbodadehitd éfole, méthek ahsgduREsgBDEyRagssd, on WO
2012/ 012750PCT/ U / 045056 s .observed in a vari.ety of CD 133+ cancer
 Cen oot Qe TR BaR i Ry R B BB kB e SRS o of
ant i - DsgpdRounérbihtraRgd3S sadhds afdrobubMEREanerinedianiatallant $yveohicaly intdcdubidetng NBC
nda- mb-.231 cel | ncreati c ductal adenoca Panc, 1 cells | i obl ast oma
Tor i Rgan badpe R RSl F g Rk PSR o A st R Rt e w T bR
conposithé adfiacddreh, apt hads sidesckhibedadatddivagnf the ausBHsgRurtibsdietaad
treatnment.s far tunor resj stance and/Qr. recurrence._by t eti ng.,cancer stem
Lo s gpitgk e b bk R AR RN Nl h SR T BRESEIR HEOEE ok AFRSE T o
mur i ne fex@tnefiakyeol KEBR1 tosdaedihd @ohohvegdel afdbihaliviny, this ddteaugg by sélop&Atidmot he 9
aa- | ong _epi t.ope jgure 9), .denpnstrates,.specificit. west ern bl ot
CE yor B s BB et R R TR R S, sl it B SRR o 5A 35) |
and panktteaaihtcloagedaaasoPANahtiL DEgIROalpe @@Ssif a @adnocbbMods WB:s2Bh taedtltis:.

sonoporation-mediated enhanced entry of any therapeutic agent, including antiDEspR monoclonal

antibody per se, into said targeted cancerous areas.

[0262] In some embodiments, the methods use focused ultrasound methods to achieve

targeted delivery of the anti-DEspR antibodies and antibody fragments thereof described herein. As

used herein, HIFU or “High Intensity Focused Ultrasound” refers to a non-invasive therapeutic
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[ 0340] W& denonstrated functional efficacy in vitro by show ng that both the
pol ycl onal (Pab) and nonocl onal anti-DEspR 7C5B2, specific for human DEspR,
i nhi bit dwbf2eraéne7spar anet ers of angi ogenesi s i n HUVECs PEIrgise@s/01d8 10C) :
mean nunber of branchp0| nts as a neasure of neovessel conplexity (Figure
10A), and total th of  tubes as asure of neovessel. densit Fi gure
Tor) | BB bieBameai W T T B N D06y SRS STl ent

r obust nassng dmaghio bivérlyhetd sanghdgenash sspargpeilss HIFU mpotdnantd iy tissmr i ne
7C5B2 a nhi bits urmr o n NMDA: MB- 231 hupman breast
Cancer RGP AhEFRLPE Bolos BT Rt TR D B o prh f SR oo

ant i - humasroks g Risrpa o lcaiad m(amt:d inadiysué ChBting ablhiss seh avnsolia ahwa eitdi gh

For ¢ nd i3 Bkt dn ARt iEt S and VTR ke R0t o Sl

ant i bodives10as73de ke ¢oaeds bEWEllclﬁlare he3id2hodgoaitdin gley entdess bl ﬁﬁ&eﬂbe,l’ Igiry ar e
t he devel o characterjzatio and.in vitrqg effi testing of
ant i - hioe AR PO SR difiche Sdberdes St S PR ity (cdreo)

for usdaramemoweteofinti body therapi es ai ned at addressing evasive and

[0343] Ve hve sol BHEah AL R CoHE T E o St BO0y PBEHE Dy (o0

gener atwattedmtii DI PRSIt ayennidzatbet termein. @ﬂ)}l&@meﬁhihabedaﬂttds@mdl(eEU $nefeand i body

th t A t 2010 tech at d 100%
nammn dt e RE PR e S wi RS AR R e R
ant i bodbsgrgay iliedotidmhphagentandertis aRag et @lyninake difelnolagginashictBoiuef | y,

conmposi te human an bodle ri se It| nce. segment

o ottt SR G e B 0P Sttt sP A T R D e Pies, o
sel ect ed amrmmealsﬁuma aGinonatialgnivhibotiycoseguaatemcladd gds{fﬂalbd fnmfobamblesgen
bi ndi n e.star i

t1 -
ont 1 body el pPReBb O SR E SEnBlo b MR ILET BN RN REEDR opes
usi ng m’clﬁxfgémat}at y., the abikty lof muj@odoseﬂe@i-iﬁd: glata:e)ul&i BﬁleerThae&lﬁgechdyehfmlr@se fit

f h 1 T. ti body V
" egi ond R hEsar T WA PEI AL A N I LA

circu meeh:tncd:srtmmﬂ@@emdhatlgscatmr ohefldeise bbipeeintsonhd Wi % histwer'a uhiges apeut i c
ant i bodi es

t i mal f t d h th
or i or aharyen & pCEet nired e RubdRe Skl S0 fRgb bt f1 ouon Ehe
2012/ 012750REELLISABEL 0K BHO56mEpEOHS arﬂlnﬁeyho(ist-k])dsqﬁieé h&ciBakietag?00ety of

| mmunogeni.city n _hinder clinical i,C s of ,100% human nonocl onal
ant | bodoBuiaE Rl S o ooy BT il S u R BN
ant i bodoast] corrprA salemﬂfmuqirblalbmequams@gslegmlta&lalﬁle 60 ok ws ¢gmpdeikibiwed from

monocl SR 5 LS P b TP e PLROBI a5 CPOCHE &1 ar ti ng
mur i ne vieeetisrsor thayirt hadgeasa. DEspR nonocl onal anti body, such as 7C5B2

anti bo nd whi h hav en filtered for th resence . of potenti al
e T nea e aRiePntths e Rt e D G BB B u0e R e ose
fit of H?U]IiﬂalﬂmﬁﬁqBl}&fbﬁﬁASﬁ(@HBﬁirSplﬂMctshelBﬂnhteﬁz&wndm$)e aikeit ffemeit@ssilynghiemnt i body V
reglons f CD4+ T fromt tse I 1 ow

RO Sl hOGifor i ia0hs e i saffen (PR ER IS SiP RS 000,

human' itnhgingf@etliet naindriabaai e conhidrébubbii ﬂtediaﬁicﬁi@la@@fhﬂyrfﬂie madré eladtcyheand

A R S A T D T

st r uct wuatntadebubbefshdid u&ﬁlda albumDESEeRs@ tipidbadypolnfeasgasatescrived i@ Iﬁl’idhdu ced

i no. atacd A RETOR BlERe: vhaleySheh Rriryt s ROk rs SRR DRE™ "

bi ndi ngiproe521-83 tlefcohtets ammhiody herBe $icdpte steCionicieranedinwhditvintiretibie  CDRs

(using t defipiti er. wth u er.of fra k residues were
Consi ddVZaT o be TbrPhtb RIELMRE & Hh e Pal g a e o yeato BT Ry hEGHSER
anti-h %S@R; it aSerch:s rhe beid)gé‘[ﬁcflefl Whals gSBGhHID aNQaugitanzdl lﬂiﬁ@)ﬂlDerﬁIen@ fieBnpri se
are

typi cal B%y;c%{lrrigy\enﬁsraﬂsmf% an;ééeféeﬁ:P doi tglgsl:yg ctho-"this generates the strong ancll unique

conpar a
sonogram in contrast-enhanced ultrasound. Gas cores can be composed of, for example, air, or heavy

gases like perfluorocarbon, or nitrogen. Heavy gases are less water-soluble so they are less likely to
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[ 0346] From t he above analysis, it was determ ned that conposite human
sequences of anti- hDEspR can be created with a wde |atitude of

al ternatiwezomutisisde of CDRs but with only a narrow meneCofUspassiise
alternative residues within the CDR sequences. Analysis indicated that

s T s e R R Tt S

sequenmhkesablarselgngmslomruﬁlsmmhe of and flanking the CDRs, a WI de sel ection

ALY, i T A e L R M

and netdadeisn. dﬁs;cmlhledmhﬁnen RanfSefel-4 idiors@sal d&ameTeabﬂﬁt hkes [levhhBasied upon
t hese a r eli nar t of se ce se s that could be
used t goLhEES S iy Bl C e Broodh HERAHTRE ESEURUAS  ancs were

sel ect eﬁic@a@buadﬁahysed using i TopeTm technol ogy for in SI I | co anal ysis of

Phe. Teapml (7 ol T st i AR o sk R H b B domde e T

cell eIIDES@RB@n(bBE()fﬁL(gﬂte&tO @icroB@Hlﬂk)s enSEitHgeIRCAi cBBgNdospldiad acsemelatedent i fi ed
as signif

ne bi rs to.h .WHC class || .or.that
oo oa kiR n AR e SR ) SRl s e e SR Sl e T et n
a redudedwsed taltgétes egiasn eshanagichl €somidnailli mhysgeddratt hesengwiireomdaighalanal ysed,
as above Su t.h the ctions. bet ween se nts.did t contain
oot ot 1t uBr R R e S gD L danei B har S ek BT SN o duce
heavy apglidatightin bdiainadival daghdicssad thedice ﬁlefdpéut&y Nibesitbles Exgiql wittyanheavy
chain Vr ovi de er.ei nd ed us t he.ab ve- WO
012 orst aEeh DRI TG Subis thEtep PR R S SRR b e RE " geq
I D NO syiemExmbannyuBtela;vyhesdaHEEpMafgegdaﬁcrsmulenfzasaraml(ﬂ\tb@@dheherrcelmar}and
enerate usin oyve-descr.i bed d 18- SEQ ID
RO 10, SRt Fofae iRk Rty Vo r AT B urEL ey REFErR ar

assess ehienbj,é d&mm <m thgareloenteres pion slﬁ“ﬁuah |nb1|nber @ﬂ DEipIGlﬁggjng ati@shubbles hddtVECs

(human G| in ce and HVECs g} o ovascul ar
endot hél’l'X méléel a|resa‘) Fh C%Wéfsé‘égr%%‘f%esé’ﬁ%‘ %m r%%’éi“ﬁ’l Eﬁ‘f’ BN SRIUECY SPBIR. 100
whi ch |e|ﬁexgp MdemmSmM§etM@c%tbmm alsb 'rrdme(m -ubigu bkfhe(ﬂlatﬁﬁﬁlﬁﬁrk(beﬁtfast tosuch as

PANC- 1 di t .h i
(29%2) BoaPIose - Betn Buete AR Reea F R bt Par TR 3T batg -
reaso nSechdgEMEiGS ThSultrhI%ulii @stdlarcdnwens thb @tr(frigebld)gelbuty iad atchemet-adddcad atage

nbi | d dul .t t hel i | s . ( HVECs
are al <8 dga o Prsbae B IR bt BERERT B BLaBe o P ThlF i
cancer hoehd micrdbnbtaddhit ihemsHoe thd ehefaedtaalf inldast mexlsresrsm@UHspR wischuaniad | y added
in angﬁqgene3| ass.

ays, in orde tter at e factors that
cancer BETSE proiea daret R ohe ety S TP e PR PR AR B! ot ance.
[0349]hmg&amanﬁhﬂﬂnnﬁnksbnsmmmﬁmbymaxm&xmsuagﬁﬂmmmbhﬂmkﬁn@gﬁmﬁaiﬂms
anglogen si.s, and e of the contr.ibut] u under | yi ng
evasi vé*© 8@?%?%%%88$8@%ﬁ#?@HPmﬁﬁ?ﬁcVﬁ@ﬁﬂﬁﬁégg%8é§NR %£®"§% g$ficacy assays
are conﬂuqﬁﬂdaimcﬁOﬁﬁmxnﬁh@mmogﬂwz&ﬁﬁbMypox|a Conposi te dei nmuni zed
nonocl anti bo ted in on. of t r. cell, invasiveness_in
T tro. MRear  edtiai et Ranes s8R PR e bR et dhey e HETISPEb | shed
quantlkahhMgoasmaygnh@hemamaﬂﬁ akﬁ@sﬂﬁmemmmemﬁaﬁDEEaﬁantz%ﬁﬂmhypﬂxia
condi tions, to t r SSIV enotype known to be
cosoci drien SrtohypaR BT i S B Ao T e PP BRRE PR on e e
conpareﬂa@om@mmﬂnbkgmmmhn@hmﬁgmymn@kudﬁxwﬂmmﬁaheQDQQGmmmﬂngofSEQU@QH)5
control ant i ocC on nti bo ntrols, and
bevact A BT BREG RE B i P oPR A0 €l F e Hampd s e
i nvasi wanesmoradightychaia OBRdogiensusmpdsiag a tegasite &ldcep iiomabegoufdaonhtifiagdr e, for
the to i = | ,..do r nse cur. i ition r. gnses are
l'so parRIRN ARRERABTH 1R S GuBREO R i e R g diony SRl BERTERFRRS! es.
[ 0351] Assasisncanridblc haal Y2 odhdly aaine avie yeqhboYAelaund fro thi: plogp paisistiv g
conpar IS%Q{'H} 190: 4 and SEQ ID NO: 13- SEQ ID NO: 17; and/or an anti-DEspR antibody or antibody-

fragment thereof comprising a variable light (V1) chain amino acid sequence selected from the group

consisting of SEQ ID NO: 9, SEQ ID NO: 18, and SEQ ID NO: 19, is administered to a subject in
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assess significant changes. Mean levels of %inhibition fromcontrol by
each candidate lead (e.g., 5- 10) are used to rank them according to

di f f erentwazseym27sand t he hi ghest ranked two identifi esPChaStapro2soseads
corresponding to best inhibitor of angiogenesis and tumor cell invasiveness

n both for. exa nor NnDXxl. a,.a oxi.a condi tions, .and 0
oxans! e ARG e R o R RS iR sy ST o
array aRaleysilssdng sdemn@ntodingatsr b argted uipedindl daively amgrisensgngd mickdbybtoés each

t det Tt t |1 d tu | s f h bi
SRR I AT P 0 S g T A L e e R R At

ti ssue catbodiynepanid targefed es@mundy rEBUI d tunors from brain, pancreas, |ung,

breast, ovari an, roslt ate, bl adder, colon, stonach. Results are anal yzed
for spe%ﬁf—'%e—%ﬁf—g&f%’-ﬁﬂ% sanme i rmunochemni stry conditions used in
val i dat[ozme] of t h@oﬂﬂi’eicﬁﬁc@hﬁﬁﬂlﬂ&ﬁﬁeﬂ&ﬂh HeshtDEﬂtheMBJDhThﬂustraﬁSn shawDEsgrhere is

m ni mal S |on creas ereas.in sta WO
0121 0T ETReT RS0 1 FONS SRR FUTRIL PR RS CarEar: waRTEEr L e aAgEY pospR
expr es shdidei fornudinicsi &t prarrhddtmicalecempssidind ot [UﬂﬁlliﬁChitl@ﬂdOMﬁ%l@lllSSfor gt QNposi t e
dei nmuni zed nDnocIonaI ant i body candi dat e | eads ar nd the top-2
AR e e R e st Tk g R s
Optlﬁahoﬁbgmﬁ&hmﬂﬁﬂﬂw&ﬁuEE%MDmﬁmomMMEﬁmﬂbﬂﬁﬂ%m&h&&&xﬂﬂﬁu&mhﬂ$®@mhﬁﬂb6try
are determ.ned, . This can pe co to tunor- arra i,munost ai ni n
obser vAFPERLTEhIMEEE 4R P ar{“ﬁﬁnﬁﬁfﬁlu‘/ AgeRpdE Eﬁr%‘ifr“’% nd H&%ﬂ:ﬁ% OII/&‘BnPO?‘EI%%] I n
add|t|oﬂnﬂﬁedmshnmwﬂdelgemhenammebﬁﬁmeﬁhdesqmmﬁedmheﬂenmmuﬁMﬂ@nu@1§|I|co
screeni T-cel es ta mni e and.. reduce.i enicity, the
commoniPenhdiESube Rt Rb2elih th oLl St Beh ST HASRRDIEE Y | podi e
ar e t esteegdibedhevdit in@ombmatidinuitioge bi Gbiteypharmacsudedlyaecep@ble digrddhist he | east
i mmuno j.c CO aII hunman b. | no n|C|t scree can be
R T R 3 TR T ST i e e R A L
correl a:bﬁpWitidms @hi/oi @adgedbas WlaihlafH’ISAt(nBalmrcop& ol esvas Hﬁ@l@&?l)]udgment suitable
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clinical cancer therapy scenarios. To assess anti-DEspR therapy efficacy in
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2012/ 012750PCT/ US2011/ 6 Decal JL Mat subara Y, Mor Rui z- Opazo
N, Her r'@PHYRERFUS Gié %ﬁg&% 1Pﬁ€fi‘%@‘—€§?§PPeé?§e°8F18?se€ B%éﬁﬁ)ac%l es in
adul t  angbRYNESIPSlynBr @ Suprotide J&Bﬁfébi@udl pdry@e( )aﬁﬂycﬁ&(y@ﬁtbfﬂc éiﬁd Whﬂedl sease rat

nodel . (Manuscript submtted to Circulati Cruz- Munoz
W B arfRYEsFs e fséﬂ‘ry St éﬂ%le%etﬁﬁan%@?tﬁﬁl %@%f@do enﬂ@é é‘TkéaF%?fé’éPl?%lceéé‘F asi s

af ter shertootdeysmditpalapdls wichdd prot@nd ﬁﬂihottahinlm peflbdsOWVhtmEREpsaa@tiogenesi s.
Cancer Cell 15:232-239. Ferrara N. 2009. Pat hways nedi ating
VEGF- i r?&B‘EPé’ffdé‘f’i‘%a“t ﬁmboéﬁéqréé@ﬁé‘é‘?e theﬁ(:%ﬁ“é’ﬁ?aﬁ‘ge @Weﬁat%%%r&%u“ of exposure

doi : 10.1d @b&hre 8B QY TdsuldROR.aldss @PBiological activity and possible changes in immunogenicity.
Rational strategies can be devised for stabilization depending on the mechanism involved. For
example, if the aggregation mechanism is discovered to be intermolecular S--S bond formation
through thio-disulfide interchange, stabilization can be achieved by modifying sulthydryl residues,
lyophilizing from acidic solutions, controlling moisture content, using appropriate additives, and
developing specific polymer matrix compositions.
[0278] The therapeutic formulations to be used for in vivo administration, such as parenteral
administration, in the methods described herein can be sterile, which is readily accomplished by
filtration through sterile filtration membranes, or other methods known to those of skill in the art.

Dosages and Duration

[0279] The DEspR-specific antagonists described herein, such as anti-DEspR antibodies and
antibody fragments thereof, are formulated, dosed, and administered in a fashion consistent with good
medical practice. Factors for consideration in this context include the particular disorder being treated,
the particular subject being treated, the clinical condition of the individual subject, the cause of the
disorder, the site of delivery of the agent, the method of administration, the scheduling of

administration, and other factors known to medical practitioners. The "therapeutically effective
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of the compositions comprising the DEspR specific antagonists described herein can be measured by
various endpoints commonly used in evaluating cancer treatments, including but not limited to, tumor
regression, tumor weight or size shrinkage, time to progression, duration of survival, progression free
survival, overall response rate, duration of response, and quality of life. Because the DEspR-specific

antagonists, e.g., anti-DEspR antibodies and antibody fragments thereof, described herein target the

tumor vasculature, cancer cells, and some cancer stem cell subsets, they represent a unique class of
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DEspR-t argeted Contrast-enhanced U trasound M cro-inmaging in Transgenic

At her osclwoasi2iRsd Model [0363] G ven that carotid vasaPCaaseamio45056
neovascul ari zation is associated with increased risk for stroke and cardi ac

events, the in vivo st descri bed herei.n was desi gned . I .nvest j.gate

SRS AR G S L e BN e R S

t ar get -rsgpensef foQngertor asdmps) hane edinkihderod gi@uackh{nCHId) inr 26diMe hsitagi daglysis is

Accor di pgly, | e ar, i magi ng was .perforped i l e .transgenic.rats wth

o ot L SR b Nt AR B e R B B SRS BES R (b

endot hetdgmtNEGRP! dee@idpd bdrdin tar @eadeashibiticr aldasiaas srdBb)ithamdhtitkagddeia:’ 70

m cro-i magi ng system and CEU- i magi sof re.. [0364] 1t was found that

D i o e SRt S iy G e S TR e ok e bt e Panar | cant r ast

I nt ensideyerBin@@alficadsl Bhn hevalgtogaiid thprapy HpasIbe dRBIoN&IC IncBinECkDedinifler ences in

7/ 13 transgenic ts, in.contrast to significantly |l ower. Cl S-1evel s and

di f f er dREEECPH! 8{)@?3%“ PUSEY PEETE P yBeEd lé’raB§HBB%GE"“PR)B¥-“‘éE‘IB‘S? Y¥hg (n =

8) and rdéledvBDinkipldel wsagl g extinp, i DDHRE Mndbsyen briboONirighent @hRigftBk0.a0001) . EX
ivo i of | uor escen | ysi s denonsirat ed hi ndi of MBD t

DES pRoGATHL U Sa A T HB D In s e o ST Ba BoRPar RS e et g

i ncr eadaicthpR ntieals or anlibedySidoyhe fi et sanvedilte DESPRbEOP tAB&icollks; tddudcata vasor um

neovessel and intimal Jesions. In vitr al ysi s denonstrated

Coous adBEmal: mBbi Tt slosro i R BlR G RS R& 2l cel 1 s

W t h i nefrigtasd] ogafe ahibs (ho gy @REmO NI R andyireMBRyR@P) @abt methdtas@Omhibashb to MB

c or non-labeled mcro ubIéI esg\%{ﬁo. 0001). {)0365 Th tdual endot helti Cg-l

(ET1) / VAREGHEP ERAGTRED] YOG FERKHO PYRS BYE PP Ope PicdemPOBERES P L cept or

or DEspRi(thodiseddryTciaaexige e FasprRlapasiy echntibodgednBand thefebf cqnl pppsntardeay r ol e

ind I tal . ' ' d f t ic,lethal. phenot
exhi bi 200Dy TGS TP 33 PD T Tt OO P O AS85 KRS LB due o
absent \@wlay, do czamplel be xichaenihyuerssingangdwgen es susvivardien otigogeadsioa tet a
I nesj d ab I di I t [2]. Ll hi bi ti
i 1 ariabror T as BT s GendsrE Giolar ByBhatrer BRkiis Yes w th vEGRY -
hapl oi rM8263f i ci entin viheesmidais@hts/ desdtibkd hditia areandtiods for dicshdincrogreytoalfret ube
henot -4]. Consistent with it .l n devel, t al
DECpR TR Ok B PP AR st b SR SgHRBaT G aitd  CaRIP B out h
i N aduldefifieitas @ nimgr fyont admtistrazionl ofhel s@g nEt] diveaya progRpsion] @ 366h. Dey pleGpr@nt  of
t t- 0 fi t r.ast . t ] CEU).- i i .. h i
ot or r Sampa e ST Ua T e FHAGT G O R A T bR e T DAL Bt on
I S 1 mpanhtamnDESpRaeibody @tahttbody fregiyeny eis@ol/ asloind b mee\cAqtah@ijed@t dgoms | S
iated. with i d . risk for. , 6].. ful
R S RN R R Lt s Ay e
al t houghontiet 2¢ tno6ihs,3y5 merhst pricfyeibthyGhRbkt il n@ghongs masthy, #hen &mpatee t0i her hand,
f ul | ecyl i i in diff t di l. tecti
G 11 or aitt Ryl P o U b S s PR GeT bR T R
di ff er eéndredé egRAE @BNINeXErQIp o ioharassibjavth 88cdpriblt un@diaghaedivithl a kol wischemn a
angi ogenesi

1 ,11%1 VEGFR?2 in tunor angi.ogen sisc%lz , JCAM1 in

transpl aé%tfeafegj AR ARG [“féﬁp,e“tf-s'égef%’é’f‘? rﬁteil%&ﬁﬁ‘%ﬁﬁﬁ%ﬁﬁer Qtﬂ%eh"rf &ﬁ%tgé TRUfS  and
| CAM 1 vatodedgaittlet 1o tha tradiiatt.ds ohedmtsidindnt Ble,combisetd aatehtmehtnlesyibedicidial
ischema‘.&%l 7%, Alb/llla and fibrinqge intc?ro sis.[18 % Mol ecul ar
| gt nd B S0 s RS ARt PR B P B G St S g B ofg e
VEGFR2-ane bGAMe Thamahevipadclagelitdsifroficad@y @cicaseasgpor@ae inhe eon@isakika grdupa
hyper|li pi dem c yabbit el. OE i nj ury-induced vascul ar
neovasccgpg?r%t@fttﬁeoﬁf)@ tﬁegfgg W3 Q}Tﬁeﬁ?ﬁ’& {orn%t ed herein is nol ecul ar i magi ng of
DEspR i[0284&r ot i d Avused herdigsheanssdneh @ Xpanted” teadngy/ agouudiongorestels in
tr ansg%Helrg[;te){ t?eralnlleir)&sg\%ggrglh thlg%%%gttise osrle%?se,c a rexglgtle,damaeliig)r%{eyingilbﬁ,(as?()s\vedgwar'ltorrmdel '

stop the progression or severity of a condition associated with, a disease or disorder. The term

“treating" includes reducing or alleviating at least one adverse effect or symptom of a condition,

disease or disorder associated with a chronic immune condition, such as, but not limited to, a chronic

infection or a cancer. Treatment is generally “effective” if one or more symptoms or clinical markers
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di sruption, stable binding of target-specific mcrobubbles exhibits a

relatively stable contrast-intensity level that is significantly greater

t han negative or background contrast-intensity (Figure 20d, ANOVA P<0.0001)
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acoustic disruption a drop in contrast-intensity due to fragnentation is
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complement fragment, endostatin (collagen X VIII fragment), fibronectin fragment, gro-beta ( a C-X-
C chemokine), heparinases heparin hexasaccharide fragment, human chorionic gonadotropin (hCG),
interferon alpha/beta/gamma, interferon inducible protein (IP-10), interleukin-12, kringle 5
(plasminogen fragment), beta-thromboglobulin, EGF (fragment), VEGF inhibitor, endostatin,
fibronection (45 kD fragment), high molecular weight kininogen (domain 5), NK1, NK2, NK3
fragments of HGF, PF-4, serpin proteinase inhibitor 8, TGF-beta-1, thrombospondin-1, prosaposin,
p53, angioarrestin, metalloproteinase inhibitors (ITMPs), 2-Methoxyestradiol, placental ribonuclease
inhibitor, plasminogen activator inhibitor, prolactin 16kD fragment, proliferin-related protein (PRP),
retinoids, tetrahydrocortisol-S transforming growth factor-beta (TGF-b), vasculostatin, and vasostatin
(calreticulin fragment).pamidronate thalidomide, TNP470, the bisphosphonate family such as amino-
bisphosphonate zoledronic acid. bombesin/gastrin-releasing peptide (GRP) antagonists such as RC-
3095 and RC-3940-1I (Bajol AM, et. al., British Journal of Cancer (2004) 90, 245-252), anti-VEGF
peptide RRKRRR (dRK6) (Seung-Ah Yoo, J.Immuno, 2005, 174: 5846-5855).
[0300] Thus, in connection with the administration of a DEspR inhibitor, such as anti-DEspR

antibodies and antibody fragments thereof, a compound which inhibits angiogenesis indicates that

administration in a clinically appropriate manner results in a beneficial effect for at least a statistically
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Alternatively, or in addition, two or more anti-DEspR antagonists can be co-administered to the
subject.
[0304] For the treatment of diseases, as described herein, the appropriate dosage of DEspR-
specific antagonists will depend on the type of disease to be treated, as defined above, the severity and
course of the disease, whether the DEspR-specific antagonist is administered for preventive or
therapeutic purposes, previous therapeutic indications, the subject's clinical history and response to
the DEspR-specific antagonist, and the discretion of the attending physician. The DEspR-specific
antagonist is suitably administered to the subject at one time or over a series of treatments. In a
combination therapy regimen, the DEspR-specific antagonist and the one or more anti-cancer

therapeutic agents described herein are administered in a therapeutically effective or synergistic

amount. As used herein, a therapeutically effective amount is such that co-administration of a DEspR
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DEspR-specific antagonist and the one or more other therapeutic agents can be administered as
maintenance therapy to prevent or reduce the likelihood of recurrence of the tumor.

[0306] As will be understood by those of ordinary skill in the art, the appropriate doses of
chemotherapeutic agents or other anti-cancer agents will be generally around those already employed
in clinical therapies, e.g., where the chemotherapeutics are administered alone or in combination with
other chemotherapeutics. Variation in dosage will likely occur depending on the condition being
treated. The physician administering treatment will be able to determine the appropriate dose for the

individual subject.

[0307] In addition to the above therapeutic regimes, the subject can be subjected to radiation
therapy.
[0308] In certain embodiments of any of the methods, uses and compositions described

herein, the administered DEspR antibody is an intact, naked antibody. However, in some
embodiments, the DEspR antibody can be conjugated with a cytotoxic agent. In certain embodiments
of any of the methods and uses, the conjugated DEspR antibody and/or DEspR antibody fragment
thereof is/are internalized by the cell, resulting in increased therapeutic efficacy of the conjugate in
killing the cancer cell to which it binds. In some embodiments, the cytotoxic agent conjugated to the
DEspR antibody and/or DEspR antibody fragment thereof targets or interferes with nucleic acid in the
cancer cell. Examples of such cytotoxic agents include maytansinoids, calicheamicins, ribonucleases

and DNA endonucleases, and are further described elsewhere herein.

[0309] Unless otherwise defined herein, scientific and technical terms used in connection
with the present application shall have the meanings that are commonly understood by those of
ordinary skill in the art to which this disclosure belongs. It should be understood that this invention is
not limited to the particular methodology, protocols, and reagents, etc., described herein and as such
can vary. The terminology used herein is for the purpose of describing particular embodiments only,
and is not intended to limit the scope of the present invention, which is defined solely by the claims.
Definitions of common terms in immunology, and molecular biology can be found in The Merck
Manual of Diagnosis and Therapy, 18th Edition, published by Merck Research Laboratories, 2006
(ISBN 0-911910-18-2); Robert S. Porter et al. (eds.), The Encyclopedia of Molecular Biology,
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published by Blackwell Science Ltd., 1994 (ISBN 0-632-02182-9); and Robert A. Meyers (ed.),
Molecular Biology and Biotechnology: a Comprehensive Desk Reference, published by VCH
Publishers, Inc., 1995 (ISBN 1-56081-569-8); Immunology by Werner Luttmann, published by
Elsevier, 2006. Definitions of common terms in molecular biology are found in Benjamin Lewin,
Genes IX, published by Jones & Bartlett Publishing, 2007 (ISBN-13: 9780763740634); Kendrew et al.
(eds.), The Encyclopedia of Molecular Biology, published by Blackwell Science Ltd., 1994 (ISBN 0-
632-02182-9); and Robert A. Meyers (ed.), Maniatis et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., USA (1982); Sambrook et al.,
Molecular Cloning: A Laboratory Manual (2 ed.), Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., USA (1989); Davis et al., Basic Methods in Molecular Biology, Elsevier Science
Publishing, Inc., New York, USA (1986); or Methods in Enzymology: Guide to Molecular Cloning
Techniques Vol.152, S. L. Berger and A. R. Kimmerl] Eds., Academic Press Inc., San Diego, USA
(1987); Current Protocols in Molecular Biology (CPMB) (Fred M. Ausubel, et al. ed., John Wiley and
Sons, Inc.), Current Protocols in Protein Science (CPPS) (John E. Coligan, et. al., ed., John Wiley
and Sons, Inc.) and Current Protocols in Immunology (CPI) (John E. Coligan, et. al., ed. John Wiley
and Sons, Inc.), which are all incorporated by reference herein in their entireties.

[0310] As used herein, the term “comprising” means that other elements can also be present
in addition to the defined elements presented. The use of “comprising” indicates inclusion rather than
limitation.

[0311] As used herein the term "consisting essentially of" refers to those elements required
for a given embodiment. The term permits the presence of additional elements that do not materially
affect the basic and novel or functional characteristic(s) of that embodiment of the invention.

[0312] The term "consisting of" refers to compositions, methods, and respective components
thereof as described herein, which are exclusive of any element not recited in that description of the
embodiment.

[0313] Further, unless otherwise required by context, singular terms shall include pluralities
and plural terms shall include the singular. As used in this specification and the appended claims, the
singular forms “a,” "an," and "the" include plural references unless the context clearly dictates
otherwise. Thus for example, references to "the method" includes one or more methods, and/or steps
of the type described herein and/or which will become apparent to those persons skilled in the art
upon reading this disclosure and so forth.

[0314] Other than in the operating examples, or where otherwise indicated, all numbers
expressing quantities of ingredients or reaction conditions used herein should be understood as
modified in all instances by the term “about.” The term “about” when used in connection with
percentages can mean +1%.

[0315] It should be understood that this invention is not limited to the particular

methodology, protocols, and reagents, etc., described herein and as such can vary. The terminology
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used herein is for the purpose of describing particular embodiments only, and is not intended to limit
the scope of the present invention, which is defined solely by the claims.

[0316] All patents and other publications identified are expressly incorporated herein by
reference for the purpose of describing and disclosing, for example, the methodologies described in
such publications that could be used in connection with the present invention. These publications are
provided solely for their disclosure prior to the filing date of the present application. Nothing in this
regard should be construed as an admission that the inventors are not entitled to antedate such
disclosure by virtue of prior invention or for any other reason. All statements as to the date or
representation as to the contents of these documents is based on the information available to the
applicants and does not constitute any admission as to the correctness of the dates or contents of these
documents.

[0317] This invention is further illustrated by the following examples which should not be

construed as limiting.

EXAMPLES
EXAMPLE 1
Development of Novel Anti-Human Dual Endothelin-1/VEGFsp Receptor (anti-hDEspR)
Monoclonal Antibody Treatments as Inhibitors of Tumor Angiogenesis and Tumor Cell
Invasiveness
[0318] DEspR is a key angiogenesis player in embryonic development as seen in DEspR”
knockout mice (Herrera et al. 2005), and contributes to adult tissue vascularity as seen in adult haplo-
deficient (+/-) mice exhibiting decreased tissue vascularity shown by power Doppler analysis (Figure
2).
[0319] Based on the association of tumor invasion and metastasis with intrinsic and evasive
resistance to VEGF-targeted therapies, the combination of anti-invasive and anti-metastatic drugs
with anti-angiogenesis therapies is important to analyze (Bergers and Hanahan 2008). This new
therapeutic mandate for anti-cancer therapies can be addressed through a novel therapy comprising
DEspR-inhibition, since DEspR and VEGFsp expression are detected in human endothelial cells,
increased in tumor vessels, detected in cancer cells in tumor tissue arrays and in different established
metastatic cancer cell lines, and since inhibition of DEspR decreases both angiogenesis and tumor cell
invasiveness using corresponding established in vitro assays, as shown herein.
[0320] DEspR and VEGFsp were detected by immunostaining in umbilical vein endothelial
cells (HUVECSs) and microvascular endothelial cells (HMECS) in both basal and angiogenic tube-
formation conditions (Figures 3A-3E). Importantly, inhibition of angiogenesis neovessel tube length
was seen using both anti-DEspR (Ab1) and anti-VEGFsp (Ab2) antibodies in HUVECs (Figure 3D)
and HMEC:s (Figure 3E) angiogenesis assays (Tukey’s pairwise multiple comparison P < 0.001 for
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and nuclear membrane. Representative immunostaining is shown in Figures3A-3C.
[0321] DEspR cell-membrane and nuclear-membrane expression were detected in multiple
tumor cell types, indicating that anti-DEspR therapy is effective for different cancer types. Briefly,
DEspR expression was detected in human lung non-small cell ca NCI-H727, lung giant cell tumor
TIB-223/GCT; breast adenoca MDA-MB-231 (Figures 4A-4C) & MDA-MB-468, bladder ca 253]
BV, colon adenoca SW480, hepatocellular ca HEP3B, melanoma SK-MEL-2, osteosarcoma MG-63,
ovarian adenoca HTB-161/NIH:OVCA R3, prostate adeno ca PC-3mm?2, and pancreatic ca CRL-
1469/PANC-1 (Figures 4D). DEspR expression was not detected in HCI-H292 lung mucoepidermoid
ca, and HEPG2 hepatocellular ca (Figure 5A), and CCL-86/Raji Burkitt’s lymphoma, thus showing
specificity of positive observations. Findings in NCI-727 lung ca cells (Figures 5B) were corroborated
on tumor-section immunostaining of Gr.III lung adenoca (Figures 5C).
[0322] As shown in Figures 6A-6B, in contrast to control (C) and pre-immune ab treatment
(PD), DEspR-inhibition via anti-humanDFEspR antibody treatment inhibits tumor cell invasiveness in
two cell lines tested, metastatic breast tumor MDA-MB-231 and pancreatic adenocarcinoma PANC-1
cell lines. The ability to target both tumor angiogenesis and tumor cell invasiveness through DEspR
inhibition can more effectively address combined angiogenesis-metastasis phenotypes seen in
aggressive tumors and in evasive resistance to current anti-VEGF therapies.
[0323] In vivo proof has also been demonstrated in an irradiation- induced mammary tumor
mode] in immunocompetent rats using anti-ratDEspR antibody (Herrera ef al. 2005). As shown in
Figure 7, anti-DEspR treated rats exhibited minimal tumor growth compared with mock-treated
controls.
[0324] Concordantly, immunohistochemical analysis of mammary tumors showed DEspR
expression in tumor cells (Figure 8A) similar to human MDA-MB231 breast cancer cells, with no
expression in normal breast tissue (Figure 8B). Importantly, residual tumors in treated rats exhibited
normalization of blood vessels (Figure 8C) in contrast to mock-treated tumors which showed
disrupted endothelium in tumor vessels with encroachment of tumor cells into the lumen (Figure 8D).
[0325] Clinically, the addition of VEGFsp/DEspR-targeted anti-angiogenic therapies to
current VEGF/ VEGFR2-targeted therapies can additively or synergistically lead to the desired
endpoint of increasing overall survival in cancer patients. Given that there are several
VEGF/VEGFR2 therapies already in the clinics, the translational development of anti-DEspR therapy
as described herein is done in order to provide this addition.
[0326] Logistically, the experiments described herein demonstrate successful development of

precursor polyclonal anti-rat DEspR antibodies (Figures 7 and 8A-8D; Herrera et al. 2005) and
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IV pancreatic cancer exhibits increased DEspR expression in pancreatic tumor cells and tumor blood
vessels. The composite deimmunized monoclonal antibody candidate leads are ranked and the top-2
that have the best detection of tumor cells and tumor neovessels with optimal signal to noise ratio in
tumor tissue array immunohistochemistry are determined. This can be compared to tumor-array
immunostaining observations obtained with the murine precursor anti-hDEspR Mab.

[0353] In addition to de-immunizing the antibodies described herein using in silico screening
of T-cell epitopes to minimize and reduce immunogenicity, the composite humanized anti-hDEspR
composite deimmunized monoclonal antibodies are tested in vitro for immunogenicity in order to
select for the least immunogenic composite all human Mab. Immunogenicity screening can be
performed using a representative of 50 donors, which has proven to correlate with clinical
observations (Baker & Jones 2007).

[0354] Immunogenicity testing, along with the other in vitro assays of specificity and
efficacy allows for the selection of a top anti-hDEspR lead, based on a combination of factors,
including best affinity (ELISA), specificity (western blot analysis), in vitro efficacy (inhibition of
angiogenesis and tumor cell invasiveness) and lowest immunogenicity. A priori ascertainment of low
immunogenicity by elimination of T cell epitopes in the composite antibody humanization process,
and low immunogenicity ascertainment by using ex vivo T cell assay technology are important
translational research steps, since high immunogenicity limits ab therapeutic efficacy (Iwai &
Takaoka 2006) despite target-specificity and total humanization as has been discussed in clinical
studies for Infliximab, Alemtuzumab (review by Baker & Jones 2007).

[0355] The top composite deimmunized monoclonal antibodies leads are tested for in vivo
efficacy by testing anti-DEspR-mediated inhibition of tumor growth, angiogenesis and metastasis in
established human cancer cell line xenograft and metastasis models in immuno-compromised mice.
Cancer tissue types representative of evasive resistance (breast cancer) and intrinsic resistance
(pancreatic cancer) as observed in published reports are also tested. For example, MDA-MB-231
breast cancer and PANC-1 pancreatic carcinoma cell lines are used, since both can be used to generate
xenograft and metastasis spleen-infusion models. For MDA-MB-231 orthotopic and metastasis
models nude mice are used (Oh et al. 2009, Roland et al. 2009). For PANC-1 xenograft subcutaneous
models nude mice are used as described (Zheng et al. 2008) and NOG mice for PANC-1 metastasis
model as described (Suemizu ef al. 2007).

[0356] Through the strategic use of anti-humanDEspR-specific (e.g., composite
deimmunized monoclonal antibody primary lead) and anti-human-VEGF-specific (bevacizumab)
antibodies, and a murine-DEspR-specific Mab, 1) efficacy of anti-DEspR therapy compared with anti-
VEGEF therapy alone can be assessed, and 2) determination of synergistic efficacy using a
combination of anti-DEspR and anti-VEGF antibodies.

[0357] Treatment in Xenograft models begin when tumors are 200-300mm in size to simulate

clinical cancer therapy scenarios. To assess anti-DEspR therapy efficacy in metastasis models, a
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sustained treatment regimen begun 5 days after the intrasplenic infusion of cancer cells is assessed, as
described (Oh et al. 2009). To assess whether anti-DEspR therapy induces increased risk for
metastasis observed with sunitinib (Ebos er al. 2009), Ebos’s experiment are performed, whereby
anti-murineDEspR Mab is infused daily for 7 doses beginning 7 days prior to cancer cell infusion. 250
ug is used for each antibody-therapeutic given IP 2x/week as described for bevacizumab (Roland et al.
2009), and 3 x per week for anti-DEspR (Herrera ef al. 2005).

[0358] Treatment outcomes are assessed by multifaceted parameters: serial imaging of tumor
volume and tumor angiogenesis for orthotopic mammary and subcutaneous pancreatic tumors by, for
example, high-resolution Vevo770 ultrasound imaging and power Doppler analysis. Overall survival
is determined, and at this endpoint, repeat ultrasound imaging and histological analysis of tumor size
and angiogenesis is done, along with histological analysis of malignancy phenotype: nuclear grade,
tumor cell invasion of stroma, tumor cell vascular mimicry, loss of integrity of tumor neovessels and
macrophage infiltrates.

[0359] Heterozygous DEspR+/- mice live beyond 1 year and breed, which is in contrast to
VEGF+/- haplodeficiency which is embryonic lethal at E11.5. However, since adverse effects have
been observed in patients on anti-VEGF (bevacizumab) and anti- VEGFR2 (sunitinib, sorafanib)
therapies, the anti-humanDEspR-specific antibodies described herein are also tested for these effects.
Analysis of parameters of potential adverse effects are done in PANC-1 and MDA-MB-231 xenograft
models treated with cdHMADb-H1 and mDEspR-Mab. For example, potential a) cardiotoxicity can be
monitored by serial non-invasive ultrasound cardiac function analysis; b) hypertension can be
monitored by tail cuff BP; c¢) bowel perforation can be monitored on post-mortem anatomical
inspection at endpoint; d) bleeding, thrombosis can be monitored by examination and vascular
ultrasound and Doppler flow analysis, and €) toxicity screen can be performed, such as liver function
tests, renal function tests, complete blood count, blood chemistries at endpoint of study. These
parameters are compared in mock-treated age-matched tumor model controls.

Analysis of molecular imaging of tumor angiogenesis and tumor cell vascular mimicry changes in
response to therapy by contrast-enhanced ultrasound imaging of DEspR-targeted neovessels
compared with VEGFR2-targeted tumor neovessels.

[0360] Molecular imaging of angiogenesis in tumors has been demonstrated by contrast-
enhanced ultrasound imaging using anti-VEGFR?2 antibody-directed microbubbles with imaging and
contrastenhanced analysis done using the VisualSonics Vevo770 high-resolution ultrasound system
(Willmann et al. 2007). We have used this same system to detect anti-DEspR antibody-directed
microbubbles in carotid artery disease vasa vasorum angiogenesis in a transgenic rat atherosclerotic
model] associated with carotid artery disease progression and stroke risk (Decano et al. 2010). As
shown in Figures 16A-16D, DEspR-targeted molecular imaging (16A) detects DEspR+ endothelial
lesions (16B) and vasa asorum angiogenesis (16C). Quantitation of contrast intensity is done using

integrated software (16D).
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[0361] DEspR-targeted molecular imaging is used to test composite deimmunized
monoclonal antibodies as the targeting module for molecular imaging applicable to xenograft tumor
cell vascular mimicry, and microbubbles are confined to the vascular lumen. MouseDEspR-specific
molecular imaging using composite deimmunized monoclonal antibodies as described herein is
performed in order to monitor mouse-derived tumor angiogenesis, and is compared to VEGFR2-
specific molecular imaging. The observations described herein provide proof that composite
deimmunized monoclonal antibodies specific for DEspR can serve as the targeting module for
molecular imaging of tumor cell vascular mimicry in a mouse model; that molecular imaging of
DEspR expression provides a translatable diagnostic in vivo imaging modality to assess tumor
angiogenesis, and that comparative analysis of DEspR-specific molecular imaging provides new
insight into the differential contribution of tumor cell vascular mimicry and tumor angiogenesis.
[0362] Both MDA-MB-231 xenograft orthotopic and PANC-1 xenograft heterotopic tumor
models, as well as a PANC-1 intrasplenic-infusion liver metastasis mode] are used for molecular
imaging experiments. [sotype-antibody molecular imaging is used as a control to demonstrate
specificity of DEspR-positive molecular imaging. Identical conditions are followed for anti-DEspR
and anti-VEGFR2 molecular imaging in order to validate comparative analysis. For example, a
composite deimmunized monoclonal antibody can be used to target tumor cell vascular mimicry; an
anti-DEspR composite deimmunized monoclonal antibody can be used to target mouse neovessel
formation monoclonal antibody in human xenograft tumors; anti-VEGFR2 can be used as a
comparative benchmark, and an isotype antibody can be used as a negative control.
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Example 2

Molecular Imaging of Vasa Vasorum Neovascularization via DEspR-targeted Contrast-
enhanced Ultrasound Micro-imaging in Transgenic Atherosclerosis Rat Model

[0363] Given that carotid vasa vasorum neovascularization is associated with increased risk
for stroke and cardiac events, the in vivo study described herein was designed to investigate molecular
imaging of carotid artery vasa vasorum neovascularization via target-specific contrast-enhanced
ultrasound (CEU) micro-imaging. Accordingly, molecular imaging was performed in male transgenic
rats with carotid artery disease (CAD) and non-transgenic controls using DEspR (dual
endothelinl/VEGFsp receptor)-targeted microbubbles (MBp) and the Vevo770 micro-imaging system
and CEU-imaging software.

[0364] It was found that DEspR-targeted CEU-positive imaging exhibited significantly
higher contrast intensity signal (CIS)-levels and pre-/post-destruction CIS-differences in 7/13
transgenic rats, in contrast to significantly lower CIS-levels and differences in control isotype-targeted
microbubble (MB¢)-CEU imaging (n = 8) and in MBp CEU-imaging of 5/5 non-transgenic control
rats (P<0.0001). Ex vivo immunofluorescence analysis demonstrated binding of MBp, to DEspR-
positive endothelial cells, and association of DEspR-targeted increased contrast intensity signals with
DEspR expression in vasa vasorum neovessel and intimal lesions. In vitro analysis demonstrated
dose-dependent binding of MBj, to DEspR-positive human endothelial cells with increasing %cells
bound and number of MBy, per cell, in contrast to MBc or non-labeled microbubbles (P<0.0001).
[0365] The dual endothelin-1 (ET1)/vascular endothelial growth factor-signal peptide
(VEGFsp) receptor or DEspR (formerly dear gene as deposited in GenBank) [1] plays a key role in

developmental angiogenesis deduced from the embryonic lethal phenotype exhibited by despr”
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knockout mice due to absent embryonic and extraembryonic angiogenesis, aborted dorsal aorta
vasculogenesis, and abnormal cardiac development [2]. While exhibiting similar abnormal
vasculogenesis and angiogenesis phenotypes with VEGF"" haploinsufficient mice, despr” null mice
exhibit distinct neural tube phenotypes [2-4]. Consistent with its role in developmental angiogenesis,
DEspR inhibition results in decreased tumor angiogenesis and tumor growth in adult rat mammary
tumors and mouse melanomas [2].

[0366] Development of target-specific contrast enhanced ultrasonography (CEU)-imaging,
herein referred to as “molecular imaging” of vascular disease neovascularization is important since
carotid artery vasa vasorum neovascularization is associated with increased risk for stroke [5,6].
However, successful molecular imaging of vasa vasorum neovessels has not been reported, although
detection by non-targeted CEU-imaging has [7]. On the other hand, successful molecular imaging in
different disease models detecting different targets [8,9] has shown the potential of molecular imaging
in different disease contexts, such as avB3 in tumor and hind limb ischemia angiogenesis [10,11],
VEGFR?2 in tumor angiogenesis [12], ICAM-1 in transplant rejection [13], L-selectin in malignant
lymphnodes [14], and ICAM-1 and VCAM-1 in atherosclerosis [15], P-selectin in myocardial
ischemia [16,17], GIIb/IIIa and fibrinogen in thrombosis [18,19]. Molecular imaging of vascular
disease neovascularization in studies targeting VEGFR2-, ICAM-1 and VCAM-1 did not detect vasa
vasorum neovessels in a hyperlipidemic rabbit model of injury-induced vascular
neovascularization[9,20].

[0367] Demonstrated herein is molecular imaging of DEspR in carotid artery lesions and

expanded vasa vasorum neovessels in transgenic-hyperlipidemic, hypertensive carotid artery disease

rat model.
Materials and Methods
[0368] Animals. In order to facilitate molecular imaging studies of pathological angiogenesis

in vascular lesions or in expanded vasa vasorum neovessels, a carotid artery disease rat model with
hypertension-atherosclerosis as risk factors, the Tg25[hCETP] Dahl-S rat model, Tg25, transgenic for
human cholesteryl ester transfer protein which develops accelerated stroke [21] or later-onset
coronary heart disease, was selected [22]. 4-month old transgenic male rats (n = 13) projected to be
around early-midpoint along the disease course of stroke [21] or coronary atherosclerosis phenotype
[22], were studied for DEspR-targeted molecular imaging (n = 13). MBp-infused non-transgenic, non-
atherosclerotic littermates were studied as negative biological controls (n=5). Isotype-specific MBc-
infused transgenic rats (n=8), with the following subgroups: 4 transgenic rats which exhibited MB-
specific CEU-positive imaging, and 4 de novo transgenic rats, were studied concurrently as negative
imaging controls.

[0369] Target-specific CEU-molecular imaging. The Vevo770 high resolution ultrasound
system with contrast mode software, and streptavidin-coated “target ready” MicroMarker

microbubbles (VisualSonics Inc, Canada) previously validated for molecular imaging of VEGFR2 on
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endothelial cells, target ready-MicroMarker microbubbles were linked to biotinylated anti-DEspR
antibody (MBp) via streptavidin-biotin coupling. For control, target ready-MicroMarker microbubbles
were linked to biotinylated, isotype-antibody (MBc). Each bolus comprised of 3-4 x 10° microbubbles
in 200-microliters saline, infused into the rat tail vein over 8-seconds.

[0370] CEU-imaging of rat carotid arteries comprised a sequence of steps aimed at
optimizing MB-target binding, eliminating confounders, and ascertaining reproducible CEU-imaging.
Baseline images of the carotid artery were first obtained and immobilized the scanhead to maintain
the optimal B-mode view of the common, external, and internal carotid arteries in one 2D image. One
minute after MB bolus infusion, the MB blood pool was documented by B-mode imaging for all rats
to ascertain MB infusion and to demonstrate absence of contrast intensity in surrounding tissue. A
wait of 4-5 minutes was taken to allow MByp, adherence to DEspR-positive endothelial targets [12],
and to allow clearance of unbound circulating microbubbles [23]. Clearance of most circulating MBs
facilitates detection of increased contrast intensity signals due to adherent MBs validated for detection
using the Vevo770 imaging system [23]. Adherent MBs were defined by the loss of contrast-intensity
upon acoustic destruction performed using pre-set Contrast Enhanced software (VisualSonics, Inc,
Canada) as described [12].

[0371] Four regions of interest (ROI) on the carotid artery were monitores: the common
carotid artery, bifurcation, external and internal carotid arteries. Quantitation of contrast intensity
signals (CIS) resulting from backscatter of adherent targeted-microbubbles was done using contrast-
enhanced analysis program validated for the Vevo770 imaging platform (VisualSonics Inc, Canada)
detecting pre- and post-acoustic disruption contrast intensity signals. The contra-lateral carotid artery
was checked immediately, and the same CEU-imaging protocol followed. After a 20-minute interval
to allow complete clearance of any residual MBs, a pre-set destruction sequence was performed for
subsequent CEU-imaging with isotype-specific MB¢s following identical procedures. For quantitative
comparative analyses, the difference in contrast intensity signals between pre- and post-acoustic
destruction, CIS-difference, as well as their respective pre-destruction CIS-peak levels were studied
for each carotid artery per rat.

[0372] Histology and Immunofluorescence Staining of Rat Carotid Arteries. After CEU-
imaging, carotid arteries were collected en bloc preserving the surrounding tissue around the common
(CCA), external (ECA) and internal (ICA) carotid arteries including the carotid artery bifurcation. The
ECA was cut longer than the ICA to be able to distinguish the two. Longitudinal serial sections were
obtained per carotid artery (50-100 sections) and staining every 10th slide with Masson-trichrome
allowed proper orientation and site-specific analyses corresponding to ROIs in CEU-imaging. The
flanking serial sections to M T-stained slides of interest were then immunostained. Double

immunofluorescence staining was done on deparaffinized sections via sequential antigen retrieval,

treatment to reduce background, blocking, incubation with primary antibody at 4°C overnight,
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secondary antibody incubation overnight at 4°C with AlexaFluor 568 goat anti-mouse IgG and
AlexaFluor 488 goat anti-rabbit IgG, washing, and mounting using Prolong Gold with DAPI
(Invitrogen, CA). Negative controls were run using rabbit-isotype antibody for anti-rat DEspR
antibody. A Zeiss Axioskop2plus microscope was used for fluorescence imaging and differential
interference contrast (DIC) photomicroscopy to provide morphological information overlay to
immunostained sections. Low 2.5x magnification was used for proper orientation and site-specific
identification along the carotid artery.

[0373] In vitro analysis of MBp and DEspR-positive endothelial cell interactions Human-
specific DEspR-targeted MBps were made following identical procedures for rat-specific DEspR
molecular imaging with the exception of the use of a anti-humanDEspR monoclonal antibody. Fixed
numbers of human umbilical vein endothelial cells (HUVECSs) were seeded onto IBIDI perfusion 6-
lane p-slide VI (ibidiGmbH, Germany). After 24 hours, MBp-type microbubbles were infused at the
following MB-cell ratios: 8x, 80x, and 800x. Negative controls comprised of 800x MBcs and 800x
non-targeted microbubbles, MBs. These were all infused at 20 dynes/cm” shear stress 1-way flow on
the same 6-lane micro-flow chamber slide. After 45 minutes of incubation, DAPI nuclear staining was
performed and excess MBs were washed with HUVECs media at same shear stress. Phase contrast
and epifluorescence microscopy was performed in 6 random high power fields. Cells and
microbubbles were documented by photomicroscopy and counted as to per cent cells with bound MB,
and number of MBs per cell. We compared MBp, MB¢ and non-targeted microbubbles MBo,.

[0374] Statistical analysis. Values are expressed as mean £ S.E.M. Data were analyzed with
Prism 5 statistics software (GraphPad Software Inc, CA). Where applicable, nonparametric ANOVA
and Dunn’s multiple comparison tests or ANOVA and Tukey’s multiple pairwise comparison tests
were used. For two group comparison, nonparametric Kruskal Wallis test was performed using
Prism5 (GraphPad Software Inc, CA).

Results

[0375] DEspR-targeted Molecular Imaging of Carotid Artery. Given the need for detecting
vascular disease-associated angiogenesis in carotid artery disease [5,6], DEspR was tested to
determine whether it can serve as an endothelial target for contrast enhanced ultrasonographic (CEU)-
imaging of pathological angiogenesis in carotid artery disease lesions or vasa vasorum
neovascularization. The Tg25 rat model of carotid artery disease was used, comparing 4-month old
male Tg25 rats projected to be at midpoint of atherosclerotic disease course [21, 22], with age-
matched non-transgenic male littermates. Compared to coronary artery disease, investigation of
carotid artery disease provides a tactical experimental system with less movement artifacts.

[0376] Using the Vevo770 ultrasound contrast-enhanced imaging system and DEspR-
targeted microbubbles (MBp) compared with control isotype-microbubbles (MB¢), MBp-specific

CEU-positive imaging was detected in different regions-of-interest (ROI) along the common carotid
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artery (CCA), carotid artery bifurcation, proximal internal and/or external carotid arteries in 7/13
transgenic rats. MBp-specific CEU-positive imaging was defined as stably increased contrast intensity
signals detected after circulating microbubbles have cleared, and which decreased upon acoustic
destruction (Figure 19A). The peak pre-destruction contrast intensity signals and the differences in
pre-/post-destruction contrast intensity signals (CIS-differences) were significantly higher in MBp-
specific CEU-positive images (Figure 19A, Table 2) compared with CEU-imaging observed in
isotype MBc-infused rats (Figure 19B) and in MBp-infused non-transgenic control rats (n = 5), with
the latter two empirically defining CEU-negative imaging. Notably, of the 7 transgenic rats exhibiting
MBp-specific CEU-positive imaging, four exhibited CEU-positive imaging in both carotid arteries,
while three exhibited CEU-negative imaging on the contra-lateral carotid artery, suggesting selectivity
of MBp-specific CEU-positive imaging and concordant with specificity (Table 2). Moreover, six
transgenic rats exhibited CEU-negative imaging with low peak contrast intensity signals, “flat-line”
pre-/post-destruction CIS-plot pattern, and minimal CIS-differences (Figures 19D, 19E, Table 2)
similar to CEU-negative imaging observed in MBc-control rats (Figure 19B) and in MBp-infused
non-transgenic controls (Figure 19C).

[0377] Altogether, these observations provide compelling evidence that MBp-based CEU-
positive images are specific and due to adherent MBps in said carotid arteries. Statistical analysis by
one way analysis of variance (ANOVA) and post-hoc multiple comparison testing establish that the
CIS-differences of MBp-specific CEU-positive imaging are significantly higher, P < 0.0001,
compared to each CEU-negative imaging study group, respectively (Table 2, Figure 19D).
Interestingly, since CEU-positive imaging is detected only in transgenic rats, and with 54% of
transgenic rats exhibiting MBp-specific CEU-positive imaging at 4 months of age equivalent to an
early-midpoint of the typical model disease course in males [21, 22], average CIS-differences are
significantly different (P < 0.0001) between transgenic rats and their non-transgenic controls (Figure
19E). With 7/13 transgenic rats exhibiting CEU-positive imaging, and 6/13 exhibiting CEU-negative
imaging upon MBp, infusion, a sub-grouping of transgenic rats based on MBp CEU-imaging CIS-
differences at the 4-month midpoint of the disease course is apparent (Figure 19E).

[0378] Interestingly, the CIS-plots of three transgenic rats with the highest MBp-specific
CIS-differences exhibited the expected post-acoustic destruction drop in signal intensity but had
secondary peaks of contrast intensity signals followed subsequently by decline to low/baseline levels
(Figures 20A-20H). This post-acoustic destruction/disruption pattern is consistent with a particular
sequence of microbubble events: microbubble fragmentation accounting for the drop, residual
microbubble acoustic stimulation accounting for the secondary peak, followed by acoustically driven
diffusion accounting for the subsequent steady decline to baseline levels.

[0379] Histological analysis detects MBp-microbubbles on DEspR-positive endothelial cells.
Unexpectedly, Masson-trichrome stained histological analysis detected a few microbubbles still

attached to endothelial cells or within intimal lesions (Figure 21A) obtained from R1:MByp, rat with
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CEU-positive imaging shown. Corresponding DEspR-immunostaining on the adjacent serial section
confirmed adherence of MBp-microbubbles to DEspR-positive endothelial cells (Figures 21B, 21C).
Immunostaining with isotype antibody confirms specificity of DEspR-positive immunostaining
(Figure 21D). Altogether, these observations corroborate MBp-binding and specificity of MBp-
binding to DEspR-positive endothelium. Survival of PEG-coated Target-ready MicroMarker
microbubbles (VisualSonics, Inc., Canada) through PBS-buffered 4% paraformaldehyde fixation,
paraffin embedding and deparaffinization parallels our observation that PEG-based biomaterials
survive fixation, paraffin embedding, deparaffinization and Masson trichrome staining [24].

[0380] Histological analysis of R3:MBp, rat shown in Figures 20A-20H also detected
increased endothelial DEspR-positive expression and luminal endothelial pathology, as well as
marked carotid vasa vasoral expansion by neovascularization (Figure 21E, 21F) with DEspR-positive
expression in vasa vasorum neovessel (Figure 21G). Double-immunofluorescence immunostaining
with DEspR and o-smooth muscle actin (0SMA) detected some co-localization of DEspR+0SMA-
positive immunostaining in carotid artery vasa vasorum (Figure 21H).

[0381] Increased DESPR-expression is associated with DEspR-positive molecular imaging.
To determine whether increased level and/or area of DEspR-expression is associated with MBy,-
specific CEU-positive imaging defined by higher CIS-differences (Figure 19D) and higher pre-
destruction CIS-peak levels (Figure 22A), double immunofluorescence-staining was performed with
anti-DEspR and anti-o-smooth muscle alpha actin (0SMA) antibodies, the latter serving as a positive
control for immunostaining of vascular smooth muscle cells in the media. Serial sections from
representative rats were analyzed (n = 3/group) with MBp-specific bilateral CEU-positive imaging,
MBp-infused bilateral CEU-negative imaging, and with one-sided CEU-positive/CEU-negative
imaging. Analysis of immunofluorescence and differential-interference contrast (DIC)-microscopy
showed that MBp-specific CEU-positive imaging is associated with DEspR+ expression in carotid
intimal lesions, vasa vasorum neovascularization and DEspR+ expression in vasa vasorum neovessels
(Figures 21B, 21C, 22B, 22C, Table 2). In contrast, rat carotid arteries exhibiting MBp- CEU-negative
molecular imaging were associated with minimal, if any, DEspR+ endothelial expression (Figure 22D,
Table 2). Low levels of aSMA expression in carotid media smooth muscle cells (SMCs) compared
with the expanded vasa vasorum were also noted (Figure 22A), due, without wishing to be bound or
limited by a theory, most likely to the synthetic state of SMCs in these hypertensive rats, since 0SMA
expression is deinduced in synthetic or proliferating SMCs [25]. These observations link MBp-
specific CEU-positive imaging in this rat model with increased DEspR expression intensity and area
in both intimal lesions and vasa vasorum neovessel density.

[0382] In vitro analysis of dose-response MBp-adherence to DEspR-positive endothelial
cells. In order to further dissect MBp, interactions with DEspR-positive cells, the dose-response of

MBp, adherence in vitro was tested. In order to avail of standardized primary cultures of endothelial
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cells and to gain translational insight into molecular imaging in humans, human umbilical vein
endothelial cells (HUVECs) which express DEspR in proliferating and pro-angiogenesis culture
conditions as detected by a human-specific anti-DEspR monoclonal antibody were used. Using
increasing number of MBps from 8x, 80x, and 800x MBy, to cell ratio, it was observed that HUVECs
are increasingly bound by MBps being 100% bound at 80x MBp:cell ratio (Figures 23A-23C), in
contrast to 800x MBcs (Figure 23D) and non-targeted MBes (Figure 23E) which bound 6.8% and
8.2% of HUVEC:s respectively (Figure 23F). Moreover, analysis of number of MBs bound per cell
after a 45-minute incubation and wash at flow rates with aortic-like shear stress of >20dyne/cm’
revealed significant differences in number of MBs bound per cell increasing from 8x, 80x to 800x as
follows: 2.3, 17 and 49 MBs/cell, with only 0.6 and 1.1 MB/cell for non-targeted MBs and isotype
MBcs (ANOVA P < 0.0001). These observations reflect the relative stability and specificity of the
MB-cell interaction. Importantly, cell toxicity was not observed upon contact of MB with cells even at
high-dose 800x MBps.

[0383] Although VEGFR2-targeted molecular imaging of tumor angiogenesis has been
reported [12], previous VEGFR2-targeted molecular imaging of vasa vasorum neovascularization was
not successful, along with other vascular adhesion molecule targets, leading authors of these reports to
suggest that vasa vasoral flow might be a technical hurdle for target-specific CEU-molecular imaging
[9]. Accordingly, the molecular imaging of DEspR-positive endothelial cells in carotid artery disease
demonstrated herein (Figures 19A-22E) provide novel research and diagnostic tools for in vivo
molecular imaging of carotid artery disease endothelium and expanded vasa vasorum. Without
wishing to be bound or limited by theory, given optimal ultrasound imaging parameters, the likely
factors for differential success in target-specific CEU-molecular imaging could be differences in
molecular thresholds defined by the level and/or area of expression of the target, and/or in technical
thresholds defined by density and size of, as well as flow in target vessel(s). These thresholds must be
surpassed concurrently for detectable targeted CEU-positive imaging or molecular imaging. More
specifically, the level of DEspR expression, the degree of luminal endothelial pathology, and the
density of vasa vasorum neovascularization, along with the larger size of the rat carotid artery disease
mode] used here, comprise factors contributing to successful DEspR-targeted CEU-positive imaging
of carotid artery vasa vasorum in the Tg25 rat model of carotid artery disease, in contrast to the
negative molecular imaging results targeting VEGFR?2 reported for vasa vasorum neovascularization
in a carotid artery injury-induced mouse model [9]. Furthermore, differences between CEU-positive
transgenic rats from CEU-negative transgenic rats reveal a putative threshold for CIS-differences
(Figure 19E) and pre-disruption CIS-peak levels (Figure 22A). This observed threshold for CEU-
positive imaging provides evidence that DEspR-targeted CEU-positive imaging can be a non-invasive
biomarker for pathological angiogenesis, and have predictive value for disease progression.

[0384] Surpassing the molecular and technical threshold for successful detection of target-

specific molecular imaging is concordant with the principle that reflectivity is directly proportional to
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the concentration of the microbubbles themselves [26]. More specifically, greater DEspR-expression
and greater density of DEspR-positive endothelial cells, be it at the lumen or in vasa vasorum, can
translate to greater concentration of bound microbubbles in the methods described herein. This in turn,
without wishing to be bound or limited by theory, is expected to translate to greater reflectivity and
detection levels since microbubble-cell binding does not dampen microbubble reflectivity in contrast
to leukocyte engulfment of microbubble [27]. After clearance of most circulating microbubbles and
prior to acoustic disruption, stable binding of target-specific microbubbles exhibits a relatively stable
contrast-intensity level that is significantly greater than negative or background contrast-intensity
(Figure 20d, ANOVA P<0.0001) . Since high-frequency imaging can induce microbubble
fragmentation or gas diffusion per se, a slight decline could also be observed prior to acoustic
disruption, without wishing to be bound or limited by theory. However, upon acoustic disruption a
drop in contrast-intensity due to fragmentation is observed to confirm microbubble binding (Figures
19A-19E). Acoustic fragmentation may not be complete due, without wishing to be bound or limited
by theory, to microbubble interaction in high-density ROIs which could dampen microbubble
resonance [28], or from inability of microbubbles within microvessels to reach 10-fold diameter-
fluctuation that underlies acoustic fragmentation [29]. Furthermore, incomplete fragmentation with
gas release and relatively low flow, as would be expected in vasa vasorum compared to carotid artery
lumen, without wishing to be bound or limited by theory, could account for the secondary peak
observed in rat-R3 followed by slow decline back to baseline levels. The secondary peak is likely not
due to refill because at this experimental time point there is minimal, if any, circulating microbubbles
(Figures 19A-19E, 20A-20H). The fact that rat-R3 reached higher contrast-intensity levels than rat-R1
suggests greater microbubble concentration, which can also dampen acoustic destruction due to inter-
microbubble interactions [28]. Notably, while acoustic fragmentation corroborates microbubble
binding, the pattern of acoustic fragmentation or diffusion can also provide further insight into
microbubble concentration, as well as binding site vessel-caliber and flow. This provides a novel,
alternative molecular imaging paradigm to that reported for mouse aortic root atherosclerosis [30].
While CEU-imaging in the current set-up is successful, in other embodiments, non-linear imaging of
adherent microbubbles can be used to provide greater sensitivity and/or improved quantitation as
observed for intravascular ultrasound for vasa vasorum flow imaging [31].

[0385] The detection of dose-dependent increase in %cells targeted by MBps and dose-
dependent increase in number of MBs per cell (Figures 23A-23(G), gives insight into the stable
interaction, Kinetics, specificity and non-toxicity of DEspR-targeted MB-cell interactions. More
importantly, given that in vitro studies were performed using human endothelial cells and human-
specific anti-DEspR monoclonal antibody for targeting, that MB-cell coupling withstood a high shear
stress wash after 45 minutes and did not elicit cell toxicity on contact, these in vitro observations of
MBp-cell interactions demonstrate DEspR-targeted molecular imaging of pathological angiogenesis

as a useful therapeutic and diagnostic tool.
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[0386] Altogether, comparative analysis of molecular imaging contrast-intensity levels,
histological confirmation of microbubble-to-endothelium binding, immunostaining confirmation that
DEspR-positive molecular imaging is associated with DEspR-positive endothelial cell expression, and
concordant patterns of bound microbubble behavior after acoustic destruction, demonstrate that
target-specific molecular imaging of carotid endothelium and vasa vasorum neovascularization in
carotid artery disease rat model is feasible using the methods and reagents described herein that target
DEspR. The identification of DEspR as a successful target for in vivo molecular imaging of vasa
vasorum neovascularization and carotid artery disease lesions can facilitate the longitudinal study of
vasa vasorum neovascularization and endothelial changes in carotid artery disease progression in
animal models. Along with the in vitro observations of MBp-HUVEC:s stable binding, the data
demonstrate the use of molecular imaging techniques described herein in the earlier detection of
pathophysiological changes in cardiovascular disease for estimations of risk for disease progression
and complications.
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Table 2. DEspR-targeted molecular imaging in transgenic rat model of carotid artery disease

Rat groups: 4m-old male Tg 25+ Non-transgenic
MBp, Contrast enhanced image CEU(+) CEU (-) CEU (-)
# rats: both carotid arteries 4 6 5
# rats: one carotid artery 3% 3% -
Contrast intensity signal A
MBp (n=18rats) | 89.96+ 11.0 *** 22109 2.0+0.8
MB¢ (n= 8§ rats) 1.9+0.7 ND ND
Histopathology:
Intimal lesions, plaque (+) +/- (-)
Vasa vasorum expansion (+) +/- (-)
Immunostaining:
DEspR (+): in vasa +/- )
vasorum, initimal
lesions

Values are group means * sem; #, number; A, delta or difference; (+), present; (-), absent; +/-, low to no
expression; *, same 3 rats; *** ANOVA and Tukey’s multiple pairwise comparison P < 0.0001. CAD,
carotid artery disease; m, month; MBp, DEspR-targeted microbubble; MBc, isotype-targeted
microbubble.
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Example 3

Dual endothelin-1/VEGFsp receptor (DEspR) in cancer: target for dual anti-angiogenesis/anti-
tumor cell invasiveness therapy

[0387] The development of intrinsic and extrinsic resistance to current anti-VEGF/ VEGFR2
therapies have been observed. As described herein, DEspR expression is found to be increased in
primary and metastatic tumor aSMA-positive and SMA-negative vascular endothelium, and in
tumor cell- and nuclear-membranes of different human cancer tissue types and cell lines. Further,
DEspR-inhibition using the human-specific anti-DEspR antibody treatments described herein
decreased human endothelial cell angiogenesis and tumor cell invasiveness. Further, it was found that
ligand-specific DEspR signaling-profiles are distinct from VEGF/VEGFR2’s. Accordingly, described
herein are data demonstating targeting of DEsPR for dual tumor-cell and endothelial deliveries, and
for dual anti-angiogenesis/anti-invasiveness therapies.

Introduction

[0388] Although the critical role of the angiogenic switch in cancer pathogenesis has been
recognized [1], anti-angiogenesis therapies directed at vascular endothelial growth factor and/or its
receptor, VEGF/ VEGFR2-centric anti-angiogenesis therapies, alone or in combination with other
anti-cancer therapies, have not attained the hoped-for treatment goal of long-term efficacy such that
cancer is reduced to a dormant, chronic manageable disease [2-5]. Cumulative observations have
shows that all three FDA-approved VEGF pathway inhibitors (anti-VEGF bevacizumab or Avastin,
AntiVEGFR2 sunitinib, and sorafanib) result in significant but transitory improvements in the form of
tumor stasis or shrinkage, and only for certain cancers despite most, if not all cancer types exhibiting
pathological angiogenesis [2,6]. Moreover, while anti-VEGF pathway therapies have reduced primary
tumor growth and metastasis in preclinical studies [7], recent mouse tumor model studies report that
sunitinib and an anti-mouseVEGFR2 antibody, DC101, increased metastasis of tumor cells despite
inhibition of primary tumor growth and increased overall survival in some cases [8,9]. Cumulative
observations implicate several mechanisms of intrinsic and evasive resistance, such as, without
wishing to be bound or limited by theories, pre-existing multiplicity of redundant pro-angiogenic
signals; upregulation of alternative pro-angiogenic pathways, recruitment of bone marrow-derived
pro-angiogenic cells, increased pericyte coverage for the tumor vasculature obviating the need for
VEGEF signaling, and invasive and metastatic co-option of normal vessels without requisite
angiogenesis [2-5]. Additionally, 10-fold increase in VEGF levels have been detected upon
bevacizumab anti-VEGF therapy in humans [10] and upon anti-VEGFR?2 ab-therapy in mice [11],
which could, without wishing to be bound or limited by a theory, contribute to evasive resistance.
[0389] Both VEGF and VEGFsp (vascular endothelial growth factor signal peptide) originate
from the same propeptide, and a 10-fold ‘rebound’ increase in VEGF could, without wishing to be
bound or limited by a theory, also result in a concomitant 10-fold increase in VEGFsp, thus resulting

in a 10-fold increase in VEGFsp’s post-cleavage function of activating its receptor, the dual
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endothelinl/VEGFsp receptor or DEspR, formerly called Dear and deposited in GenBank as Dear
[12]. DEspR knockout mouse exhibits arrested vasculogenesis and absent angiogenesis resulting in
E10.5-E12.5 day embryonic lethality [13]. Concordantly, DEspR-haploinsufficiency resulted in
decreased syngeneic melanoma tumor growth, and anti-DEspR antibody inhibition decreased tumor
growth and tumor angiogenesis in rats with irradiation-induced mammary tumors [13]. Furthermore,
DEspR’s other ligand is endothelin-1 (ET1) [12], and all other known ET1 receptors, ETa and ETb,
do not exhibit an embryonic lethal angiogenic phenotype in their respective knockout mouse models
[14,15, 16.].

[0390] Described herein are novel anti-angiogenic strategies using anti-human DEspR ab-
inhibition and characterizing the murine precursor of an anti-DEspR antibody therapeutic. It was
found that DEspR is upregulated in some solid tumor cells and tumor vascular endothelium, and that
human-specific anti-DEspR polyclonal and monoclonal antibodies inhibit human endothelial cell tube
formation and tumor cell invasiveness in vitro, and that DEspR utilizes ligand-specific signaling
pathways known to mediate angiogenesis and cancer cell invasiveness.

Materials and methods

[0391] Cell lines and antibody development MDA-MB-231 and PANC-1 cells were obtained
from American Type Culture Collection (Rockville, MD). MDA-MB-231 cells were maintained in
DMEM media (Sigma Chemical, St. Louis, MO) supplemented with 10% FBS, L-glutamine,
penicillin, and streptomycin (GPS). PANC-1 cells were maintained in DMEM (Sigma Chemical, St.
Louis, MO) with high glucose, 10% FBS and GPS. Human umbilical vein endothelial cells, HUVECs,
were obtained from Cascade Biologics, Inc., and maintained in Endothelial Growth Media-2 (EGM-2)
containing 2% FBS and GPS. Monoclonal antibody development was custom performed by ProMab
Biotechnologies, Inc (Richmond, CA) using a nine amino-acid DEspR NH,-terminal peptide,

M, TMFKGSNE, of hDEspR as antigen. Screening of hybridoma supernatants and initial
characterization of candidate monoclonal antibodies were performed by ELISA using free hDEspR-
antigenic peptide as antigen.

[0392] Monoclonal antibody characterization by ELISA and Western blot analysis. The

M, TMFKGSNE;, antigenic peptide was coated directly on wells of a microtiter plate. Appropriate
dilutions of primary antibodies were incubated at 37°C for 1 hr. The wells were then incubated with
HRP labeled anti-IgG (SIGMA cat# A0168) at 1:9000 at 37°C for 1 hr. The reactions were visualized
by the addition of 3,3’5,5’-tetramethylbenzidine substrate (incubation at 37°C for 10 min) and read
spectrophotometrically at 450nm. Western blot analysis was done as described [17] using equal
amounts of whole cell protein extract (40 pg) from Cosl cell transfectants stably expressing hDEspR
[17] and corresponding candidate monoclonal antibodies raised against hDEspR specific synthetic
peptide. Immunoreactive hDEspR (10 kDa polypeptide) was detected by chemiluminescence using
the ECL. Western Detection kit (GE Healthcare).
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[0393] HUVEC tube formation assay for angiogenesis. Validated 2™ passage human
umbilical vein endothelial cells - HUVECs (Cascade Biologics, Oregon) were obtained and cultured
until the 4th passage and were then harvested at 80% confluence using mild trypsinization. The cell
pellet was then washed twice in serum free media (basal media) containing M-200 (Cascade Biologics,
Oregon) 1 pug/ml hydrocortisone, 10 ng/ml EGF, 3 ng/ml bFGF and 10 pg/ml heparin. Cells were
then resuspended in this serum free media and seeded at 20,000 cells per well (100 pl.) onto a 96 well
plate Angiogenesis System: Endothelial Cell Tube Formation Matrigel ™ Matrix (BD Biosciences,
MA). Different angiogenic and anti-angiogenic conditions were assayed in quadruplicate as indicated
using basal media alone or with one or more of the following: 2% FBS, 20 nM VEGF, 20 nM
VEGFsp, 20 nM ET1. Antibodies used for inhibition were all affinity purified and used in the
following concentrations: 500 nM anti-hDEspR polyclonal antibody (Pab), 500nM anti-hDEspR
7C5B2 monoclonal antibody (Mab), 500 nM anti-VEGFsp Pab, and for corresponding isotype
controls either 500 nM preimmune IgG (75 pg/ml) for Pab, and 500 nM IgG2b for anti-hDEspR Mab.
Different experimental conditions were tested in quadruplicate as follows: basal media alone (BM),
BM with 2% FBS; BM with 20 nM VEGF; BM with 20 nM VEGFsp; BM with 20 nM ET1; BM with
20 nM VEGF and 500 nM (75pg/ml) pre-immune 1gG; BM with 20 nM VEGF and 500 nM anti-
VEGFsp; BM with 20 nM VEGF and 500 nM anti-hDEspR; BM with 20 nM VEGFsp and 500 nM
anti-hDEspR; BM with 20 nM ET1 and 500 nM anti-hDEspR; BM with 2% FBS and 500 nM anti-
VEGFsp; and BM with 2% FBS plus 500 nM anti-hDEspR. In other experiments increasing
concentrations of anti-hDEspR 7C5B2 mAb (0.05-500 nM) were tested. HUVECs were then
incubated in different conditions as specified at 37 °C for 16 hours; after which, resulting angiogenic
tube formations were viewed under the microscope and images of ~70% of the well (central parts)
were taken for analysis. Various parameters were measured for each angiogenic condition using
Imagel (NIH - http://rsb.info.nih.gov/ij/) namely total tube length, average tube length, average tube
thickness, number of branch points defined as cluster of cells possessing tube-like extensions
measuring more than 2x the length of the cell aggregates, number of connections defined as 3 or more
connections between tube-like structures in series or parallel and number of closed polygons bounded
by the tubular structures.

[0394] Invasion assay. MDA-MB-231 and PANC-1 cell invasion assays were performed as
described [18] using the BD Bio-Coat Matrigel invasion assay system (BD Biosciences, Franklin
Lakes, NJ). MDA-MB-231 and PANC-1 cells were suspended in growth media and seeded onto pre-
coated transwell chambers (3x10%cells/well). The transwell chambers were then placed into 24-well
plates, to which basal medium only or basal medium containing various concentration of antibodies
were added. Cells were incubated for 16 hr and the invading cells were fixed and stained with Diff-
Quick stain. The number of invading cells per well were counted under the microscope. Each

condition was assessed in four replicates.
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[0395] Immunostaining of tumor tissue arrays and tumor cells. Human cancer cell line-
array DEspR immunostaining was custom-performed by Pantomics, Inc. using our in-house
polyclonal human-specific anti-DEspR antibody. Tumor tissue arrays were obtained from Pantomics,
Inc. and immunostained for DEspR using polyclonal and monoclonal anti-hDEspR antibodies at 1:20
after demonstration of concentration-dependent immunostaining 1:10, 1:50, 1:100.
Deoxyaminobenzidine immunostaining was done using the polyclonal antibody as described [13].
Double immunofluorescence staining was done on deparaffinized sections via the fo llowing steps:
antigen retrieval, treatment to reduce background, blocking, incubation with primary antibody at 4°C
overnight, secondary antibody incubation overnight at 4°C with AlexaFluor 568 goat anti-mouse IgG
and AlexaFluor 488 goat anti-rabbit Ig(G, washing, and mounting using Prolong Gold with DAPI
(Invitrogen). Negative controls were run using rabbit-isotype antibody for anti-rat DEspR antibody. A
Zeiss Axioskop2plus microscope was used for fluorescence imaging and photomicroscopy.

[0396] Multiplex analysis of signaling proteins by Ab-microarray.Analysis of ligand-
dependent modulation of different signaling pathways by DEspR was custom performed by Kinexus
Corp. (Kinexus, Canada) utilizing the Kinex"" Antibody Microarray System spanning 506
phosphoprotein-specific antibodies in duplicates or multiple replicates, as well as 740 pan-specific
antibodies of signaling molecules. The effects of ET1- and VEGFsp-DEspR activation were analyzed
on multiplex signaling pathways after 30 minutes of ligand-treatment (ET1, 10 nM; VEGFsp, 10 nM),
compared with the respective non-activated DEspR in non-treated controls, using Cos1-hDEspR
permanent cell transfectants. All fluorescent signals were normalized to background. Data are
presented as percentage change from control (% CFC), or change detected after 30minutes of ET1 or
VEGFsp-treatment compared with non-treated transfectant-matched controls respectively. The %CFC
= [Treated™* — Control***] / Control** x 100. Although %CFC> 25% is suggested as a significant
difference, only values exhibiting >50% CFC and with % error range between duplicates less than
20% for both test and control samples were presented. The % error range = [Duplicate” —
Average]/Average. A % error >20% was accepted if the %CFC remained > 50% using the lesser of
the duplicates in calculating %CFC.

[0397] Statistical analysis. One way analysis of variance (ANOV A) followed by all pairwise
multiple comparison Tukey test were performed after ascertaining normality using SigmaStat 2.03
software package. A P < 0.05 was considered statistically significant.

Results

[0398] DEspR expression is increased in human tumor cells and tumor vessels. DEspR-
specific expression patterns were investigated in human cancer tissues and cells. Tumor tissue array
analysis was performed using a human-specific anti-DEspR polyclonal-antibody [17]. Concordant
with rat irradiation-induced mammary tumor model observations of rat-specific anti-DEspR antibody

[13] immunostaining, immunohistochemical analysis of DEspR expression in human tumor tissue
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arrays detected increased DEspR expression in thin-walled tumor vascular endothelium in hepatic,
pancreatic (Figures 24A-24F), stomach, breast (Figures 25A-25F), colon and lung (Figures 26 A-26F)
cancer, compared with vascular endothelium in normal tissue biopsy cores respectively be it arterial
or microvascular endothelium (Figures 24A-24F, 25A-25F, and 26 A-26F). Notably, vascular
endothelium in stomach cancer metastatic foci in the lung (Figure 25C) and breast cancer metastatic
foci in lymph node (Figure 25F) also exhibit increased DEspR immunostaining. Moreover, pancreatic
(Figures 24E, 24F), stomach (Figures 25B, 25C), breast (Figure 25E), lung (Figure 26C) and colon
(Figure 26E, 26F) tumor cells exhibit increased DEspR expression with sub-cellular localization in
the cell membrane, cytoplasm and nuclear membrane. This increased DEspR expression in tumor
neovessels and tumor cells demonstrated herein indicate that that DEspR plays a role in both tumor
neovascularization and in tumorigenesis.

[0399] To further confirm expression in tumor cells DEspR-immunostaining of cancer cell-
array testing different types of previously characterized, established cancer cell lines was next
performed (Table 3). In contrast to a few cell lines tested with minimal if any DEspR expression,
several cancer cell lines exhibit DEspR expression with nuclear membrane DEspR expression
associated with high-nuclear grade (Table 3, Figures 27A-27F). Representative photomicrographs
demonstrate tumor cell expression with strongest DEspR-immunostaining in nuclear membranes of
most tumor cells, but not all. The selective nuclear membrane immunostaining (Figues 27A-27F)
confirms specificity of DEspR immunostaining, along with negative immunostaining of some cancer
cell lines (Table 3). Importantly, these observations are concordant with the observations in cancer
tissue sections described herein (Figures 24A-24F, 25A-25F, and 26A-26F). Nuclear membrane
localization indicates that DEspR can play a role in crosstalk between the cell membrane and nuclear
membrane, beyond receptor-mediated signal transduction.

[0400] High-affinity anti-hDEspR monoclonal antibody generated against N-terminal 9-aa
extra-cellular domain. In order to investigate anti-DEspR inhibition as an anti-angiogenic strategy, a
human-specific anti-DEspR monoclonal antibody was developed using a 9-aa peptide spanning the N-
terminal extracellular domain of human DEspR identical to the strategy use to develop the human-
specific anti-DEspR polyclonal antibody used in DEspR immunostaining (Figures 24A-24F, 25A-25F,
26A-26F, and 27A-27F) [17]. From 67 hybridoma clones, a preliminary screen identified top ten
candidate monoclonal antibody hybridoma clones which were then analyzed for affinity to the 9-aa
peptide N-terminal domain by indirect ELISA (Figure 28A). Analysis of specificity by Western blot
analysis of mab-mediated binding to hDEspR protein (10 kDa) isolated from Cos1-hDEspR
transfectants in contrast to control non-transfected Cos1 cells identified hybridoma clone 7C5B2. As
shown in Figure 28B, 7C5B2 anti-hDEspR monoclonal antibody hybridoma clone exhibited
specificity as both “super clone” supernatant and purified monoclonal antibody. Isotyping of 7C5B2

showed that this monoclonal antibody belongs to the murine IgG2b isotype class of antibodies.
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[0401] Co-localization of DEspR and its ligand, VEGFsp in human umbilical vascular
endothelial cells (HUVECs). Analysis of receptor-ligand co-localization by double immunostaining in
HUVECs showed specific detection of DEspR on endothelial cell membrane cultured in pro-
angiogenesis conditions using the anti-hDEspR monoclonal antibody. Double immunostaining
detected co-localization of DEspR with its ligand VEGFsp using an anti-VEGFsp polyclonal antibody,
thus demonstrating that anti-hDEspR monoclonal antibody specifically targets DEspR. Anti-DEspR
polyclonal antibody also gave identical results.

[0402] Anti-DEspR inhibition by anti-hDEspR polyclonal antibody and7C5B2 monoclonal
antibody decrease angiogenesis. The effects of 7C5B2 monoclonal antibody inhibition of DEspR on
angiogenesis using established in vitro HUVECs-based angiogenesis assays was then assessed. It was
first showed that 7C5B2 monoclonal antibody detects cell-membrane DEspR expression in
tubes/’neovessels” formed by HUVECS in pro-angiogenesis conditions, thus validating the use of this
angiogenesis assay system. Next, two established parameters of in vitro angiogenesis were analyzed,
total tube length and branching of neovessel-tubes formed by HUVECs in pro-angiogenesis
conditions. Using varying doses of 7C5B2 monoclonal antibody from 0.05 to 500 nM, concentration
dependence of angiogenesis inhibition is demonstrated for both total tube length and number of
branch-points, and identifies 500 nM 7C5B2 monoclonal antibody as the full-strength inhibitory dose
(Figure 29A). This dose was then applied to repeat independent inhibition experiments comparing the
newly developed 7C5B2 monoclonal antibody with the previously characterized anti-hDEspR
polyclonal antibody. Compared to non-treated controls, and pre-immune and IgG2b-isotype-specific
negative controls for polyclonal antibody and 7C5B2 monoclonal antibody respectively, 500 nM anti-
hDEspR antibody inhibited angiogenesis, measured as total tube length and mean number of
branchpoints, significantly (ANOVA with all pairwise multiple comparison Tukey test, P < 0.01).
Other angiogenesis parameters, number of tubes and branch-interconnections were also significantly
inhibited. Concordantly, a polyclonal anti-VEGFsp antibody also inhibited angiogenesis in HUVECs.
[0403] Analysis of anti-hDEspR 7C5B2 monoclonal antibody immunostaining and inhibition
of tumor cell invasiveness. Having shown that DEspR inhibition reduces angiogenesis, the efficacy of
7C5B2 monoclonal antibody -mediated anti-DEspR inhibition on tumor cell invasiveness was next
assessed since DEspR is detected in different tumor cell lines (Figures 27A-27F) and cancer tissues
(Figures 24A-24F, 25A-25F, and 26A-26F). Two cancer cell lines representing aggressive breast
cancer and pancreatic cancer, MDA-MB-231 and PANC-1 cancer cell lines respectively, were
examined. Immunostaining with 7C5B2 monoclonal antibody detected nuclear- and cell-membrane
DEspR expression in both cell lines, as well as cytoplasmic expression. Functional analysis detected
concentration dependent inhibition of tumor cell invasiveness from 0.05 to 500 nM 7C5B2
monoclonal antibody, with an EC50 of 3.55 = 0.32 nM. Using 500 nM 7C5B2 monoclonal antibody,
DEspR inhibition was observed in both MDA-MB-231 (Figure 30B) and PANC1 (Figure 30C) cells,
compared to control non-treated cells and IgG2b-isotype treated cells respectively (ANOV A followed
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by all pairwise multiple comparison test, P<0.001 and P<0.01 respectively). These observations
indicate dual effects of DEspR inhibition on both angiogenesis (Figure 29B-29C) and tumor cell
invasiveness (Figure 30B-30C).

[0404] Anti-hDEspR 7C5B2 monoclonal antibody -immunostaining of tumor vascular
endothelium and tumor cells.Having shown efficacy of DEspR-inhibition on angiogenesis and tumor
cell invasiveness, 7C5B2 monoclonal antibody -immunostaining in breast and pancreatic cancer
tissues in contrast to normal was next evaluated to confirm increased DEspR expression in tumor
vascular endothelium and tumor cells as detected using anti-hDEspR polyclonal antibody (Figures
24A-24F, 25A-25F, and 26A-26F), as well as to delineate DEspR-targeting profile of 7C5B2
monoclonal antibody.

[0405] Double immunostaining of DEspR and alpha smooth muscle actin ((SMA), to track
microvascular pericytes and cancer tissue stromal myofibroblasts, detected minimal DEspR
expression in normal breast tissue blood vessels and mammary epithelial cells, and normal *SMA
expression in mammary myoepithelial cells and arteriolar smooth muscle cells highlighting minimal
to no DEspR expression (Figures 31A-31C). In contrast, in a representative breast cancer tissue
sections of ductal invasive carcinoma, double immunostaining detected prominent DEspR expression
in tumor microvascular endothelium, in microvessels and arterioles co-expressing ASMA, as well as
in ductal carcinoma epithelial cells (Figures 31D-31F). Increased tumor vascularization is also noted
compared to non-cancer ‘normal’ control tissue (Figures 31A-31C).

[0406] Similarly, in normal pancreas, minimal DEspR expression is detected in microvessels
(Figures 32A-32C), and in arterial endothelium in contrast to strong SMA expression in arterial
media smooth muscle cells (Figures 32C). In contrast, DEspR expression is increased in pancreatic
cancer SMA-negative microvascular and SMA-positive microvascular and arteriolar endothelium
(Figures 32D-32E). As observed in breast cancer epithelial cells and in PANC-1 cancer cell line,
pancreatic cancer ductal carcinoma epithelial cells exhibit marked DEspR-positive immunostaining
(Figure 32F).

[0407] Phosphoproteome analysis of DEspR signal transduction. Using a phosphoprotein-
specific antibody-array, ligand-specific signal transduction pathways activated by DEspR upon
binding to its dual ligands, ET1 and VEGFsp respectively in permanent Cosl-cell DEspR
transfectants were identified (Table 4). Cos1 cells were used as these cells do not have endogenous
DEspR, ET1 or VEGFR?2 expression. Non-treated and treated Cos1-DEspR transfectants were
compared. As shown in Table 4, regardless of ligand, DEspR’s phosphoproteome (limited to signaling
phosphoproteins with >50%CFC) activates signaling pathways known to be involved in mechanisms
of angiogenesis, tumor cell invasiveness or metastasis. Additionally, some DEspR-phosphorylated
signaling molecules for either ET1 or VEGFsp-activation of DEspR have been directly linked to

either neuronal or hematopoietic stem cells, with some also implicated in cancer stem cell renewal
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such as ERK1/2, FAK, Met, PKC-alpha, SHP2, Smad, STAT1, and STAT3 (Table 3). It is noted
herein that DEspR’s phosphoproteome overlaps with VEGFR2/VEGF for some signaling molecules
like FAK, ERK1/2, Raf, PKCo [19]. However, the collective signaling complexes of DEspR/ET1 and
DEspR/VEGFsp (Table 3) are quite distinct from that described for VEGFR2/VEGFa [19], thus
confirming non-redundant angiogenesis roles as deduced from null mutant abnormal angiogenesis
phenotypes for DEspR [13] and VEGF [20,21] with identical embryonic lethality between embryonic
E10.5 and E12.5 days, although VEGFR?2 or Flk1 null mutants died earlier between E8.5-E9.5 days
[22].

Discussion

[0408] DEspR as a novel target for anti-tumor vascularization therapy. The detection of
increased DEspR expression in tumor vascular endothelium, in contrast to normal tissue-matched
controls, detection of DEspR expression in both aSMA-negative capillaries/microvessels and aSMA-
positive arterioles and arteries in the tumor stroma, and successful inhibition of angiogenesis through
DEspR-inhibition all demonstrate that DEspR is a novel target for therapies aimed at both tumor
angiogenesis and at existing or ‘mature’ tumor microvasculature. More specifically, targeting DEspR
on aSMA-positive microvessels can address anti-VEGF therapy-resistant tumors which are thought,
without wishing to be limited or bound by a theory, to have a stromal vasculature no longer dependent
on VEGF due their ‘maturation’ as marked by aSMA-positive pericyte sheath or non-dependent on
VEGEF due to “cooption of existing” microvasculature [2]. Furthermore, combined targeting DEspR
along with anti-VEGF therapies can address the expected concomitant 10-fold increase in VEGFsp
that accompanies the observed 10-fold increase in VEGF upon anti-VEGF therapy [10], since VEGF
and VEGFsp originate from a common propeptide.

[0409] Insights from the ligand-specific DEspR phosphoproteome. Given that hypoxia
inducible factor-1 alpha (HIF1) stabilization induces VEGF, and hence VEGFsp, in hypoxia,
phosphorylation of BRCA1 and induction of PCNA expression by VEGFsp-DEspR activation (Table
3), indicates that DEspR can contribute to the needed DNA repair response activated in hypoxia [24],
thus allowing DEspR-positive endothelial and cancer cells to proliferate despite the hypoxic
microenvironment, rather than undergo hypoxia-induced cell cycle arrest and apoptosis [24,25]. The
hepatocyte growth factor receptor, MET, is induced upon ET1/DEspR stimulation and Smad1/5/9 is
phosphorylated upon DEspR/VEGFsp activation, thus indicating a mechanism for crosstalk and/or
redundancy among VEGFsp/DEspR, MET/HGF, and TGFB/Smad pathways pertinent to angiogenesis
in endothelial cells and invasiveness in cancer cells. Importantly, DEspR phosphorylates BRCAT and
STATS3 both of which have been shown to stabilize HIF1q, and along with Raf1, lead to the induction
of VEGF, and hence VEGFsp. Furthermore, the phosphorylation of BRCA1 [26] by VEGFsp/DEspR
and STAT3 by both ET1/DEspR and VEGFsp/DEspR, can both lead to DEspR-mediated stabilization
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Furthermore, dual-targeting of angiogenesis and metastasis mechanisms comprise
232-239.
novel methods for next-generation anti-cancer treatment strategies [2]. The data described herein
demonstrate that targeting DEspR is can be used to achieve a dual-treatment paradigm. The increased
expression in both pancreatic tumor neovessel and tumor cells, along with the inhibition of
angiogenesis and pancreatic cancer cell line PANC-1 cell-invasiveness by anti-DEspR inhibition
altogether indicate that anti-DEspR therapy can provide a new treatment approach for pancreatic
cancer. The combinatorial anti-angiogenesis and anti-invasiveness caused by DEspR-inhibition, as
shown herein, as well as targeting DEspR for dual tumor endothelial and tumor cell targeted-delivery,

can be used, in some embodiments, as a therapeutic basis for next generation dual anti-tumor/anti-

angiogenesis cancer therapies and methods thereof [2].

Table 3. Tumor array analysis of DEspR expression in different cancers and cancer cell lines.

Cancer tissue- Atumor vascular Representative cancer Cancer cell lines
type endothelium vs types = DEspR-positive
(n) normal = DEspR-negative
Bladder (23) 17/23 = Adenocarcinoma = *253J BV
(74%) = Sqguamous cell ca
= Transitional cell ca
Breast (36) 34/36 = Invasive ductal ca = *MDA-MB-231
(94%) = Adenoca = *MDA-MB-468
= Medullary ca
= Invasive lobular ca
Colon (6) 5/6 = Adenoca = *SW480
Liver (35) 24/35 = Hepatocellular ca = HEP3B
(68%) = Clearcell ca = HEPG2
= Bileductca
Lung (2) 2/2 = Adenocarcinoma " *NCI-H627
8 NCI-H292
Pancreas (6) 6/6 = Ductal carcinoma =  *PANC-1
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obtained fromthe 1gGVH reverse transcription prinmer and primer pool HC
For the light chain V-region, anplification products were obtained fromthe
| gi cVL rewense/tiemnscription primer and |ight chain pri mer/ysoali®43; KC,

KD, and KG (Figure 33). The PCR products fromeach of the above pools were
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Desi gn of Conposite Human Anti bodyTM Vari abl e Regi on Sequences

[ 0420] Structural nodels of the nouse anti-hDEspR 7C5B2anti body V regi ons
wer e proowoedixnEeTsg Swi ss PDB and anal ysed in order to ipdentsediy/ousopert ant
"constraining” amno acids in the V regions that vvere Iikely to be

i i n 10T st R REETe TR TR Ol B ST e T i oy e o

framewd.K. veshvdueShungr STA0OMSd deoedtidl anbialatdfrpﬁrmant medBotd VIElE Mipkeadich M

sequencges of nt| - hDEs typic wor k residues and the CDR 1,

o et e R ERTE L Doy R ot bodt es. [ 0aaT) Fr om £ ho

above gnalA.Fusicki, T. WasczRiONS Eaer, 8dit: hiaking tiipamhitie th upielid e gpeenc sreahanant i -

hDEspR .coul.d..b h a wde |latitude of alternatives outside of
S g Tav i,

CDRs bu Tenu of possi bl e alternative residues within

t he CDR7slequencesPardialRy Sove, SNATC at @dcdr hatantoitive 3 Nkhingtys & qeaeing @ols ggnment s
froms n_anti d be conbined to create CDRs simlar or
i dent i gg\é[%ﬁoNf’th Cf"ﬁce‘fslfa@(ahﬁ%?gg sequences. For regions outside of and

f | anki ngejtMev. CloRsy, SawwW_elésos el @@Erianntobitofy mamr aqeipneein SBgERpaisson meural

identified as corrp nent s t he veI 0si t 1 bodyTM V regi ons
escr | DG HORNTT LB EOTRHN BIPp) i BRUTa SR 4t SO0 TR Based upon he
above HANAMPILE 4: ACSB2 @eszd;a{eqmmgymfsEDEspr @egusn Ganme gnends vairlkat  coul d be
used to create anti- hDEspR Conposite Human Anti bodyTM vari ants were

sel ect &§"4A% anal ysed using i TopeTm technology for in silico analysis of
pepti dgo04i2ndi ng tEDashih@&heerﬂ@recsle@ﬁtﬁcihg re@llds eb@isied fP@n the rednodbna? Bpdy and usi ng

o T oarraed by B puBR AR S R B e S R T T et

as si gnedioc@ntand On) dogueaces gethat7CHie2 Jin'urﬁdgn&vé ech deradiniMdGnd basplaky andir  t hat
scored @ggn%fl cant hits against t\/\@ 12/ 12750PCT/ US2011/ 045056 t he TCEDTm
wer e di'SEEPREYPOHL Wmag Rody itk PRE e8¢ of segments, and

conbi ngo413ns of tfrmsmamrf@zag@bﬁdmnadey peltkts, RS AaBeeracted aBORE t hat t he
junctions,.het wee not cont tential T cel i i
| 0a23) SBPUBELHT SouREAPar ke EHER' cGmBr Rt B P sit ey TREVEGRE chai n
V regi anclsatldant asind adid segnéﬂaessjf she aEﬁlHiod@.Ihéavy abBsghR-hai Veeg\ﬂrls &hﬁi ns (SEQ ID
NO 13-, S Vi.c 'n SEQ.I D, NO 19)
wer e odsrgnet U SR e e LIRUE PbRER s 25 TR Xt
2012/ 01RiAl 0BGPHdiS I Inhh BABRBIG™ technology, as described herein.

Methods and Results

RNA extraction, RT-PCR and cloning

[0414] RNA was extracted from a cell pellet using an RNAqueous®-4PCR kit (Ambion cat.

no. AM1914). RT-PCR was performed using degenerate primer pools for murine signal sequences
with constant region primers for each of IgGVIH, IgMVH, IgkVL and IgAVL. Heavy chain V-region
RNA was amplified using a set of six degenerate primer pools (HA to HF) and light chain V-region
mRNA was amplified using a set of eight degenerate primer pools, seven for the « cluster (KA to KG)
and one for the A cluster (LA).

[0415] For the heavy chain V-region, amplification products of the expected size were
obtained from the IgGVH reverse transcription primer and primer pool HC. For the light chain V-
region, amplification products were obtained from the IgkVL reverse transcription primer and light
chain primer pools KB, KC, KD, and KG (Figure 33). The PCR products from each of the above
pools were purified and cloned into a “TA’ cloning vector (pGEM (R)-T Easy, Promega cat. no.
A1360). Six VH and 24 V« clones were sequenced.

[0416] A single functional VH gene was identified in five clones from pool HC and a single
functional Vk gene sequence was identified in six clones from primer pool KG. The twelve clones

from primer pools KB and KC were found to contain an aberrant transcript (GenBank accession
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CLAIMS We claim 1. An isolated anti-DEspR anti body or anti body fragnment
thereof that specifically binds to DEspR (dual endothel i nNEG- si gnal

pepti de rwoeptam7sand reduces or inhibits DEsSpR bi ol ogi ealr/useaitviioge 2.
The anti -DEspR anti body or antibody fragnent thereof of claiml, wher ein

ant | - DELBRE 50 B AP EBRa RO u b ar SIAD 2 Tt Tt 2,

wher ei rfr(ﬁihpooal{l]\b@dﬁbu@d toaiatctdmdya funa@i®| Mk taaeri@of specifically binds to an
epi tope,of DE R onprising residues 1-9 of SEQID NOI|. 4. The anti-DEspR
ant i boo@”—‘@?—ﬁgﬁ—ﬁéﬂy fragment thereof of any of clains 1-3, wherein the
anti bodg4191 ant i boidynd VagioeIKGY featsendre B@E@mf)]hf@alulsiyig ptimes tHaoinltipRl at a VEGF

ot b dl RSO et AR it paitins " AR e TR R R it Bt

pepti devia fﬁgﬂfnlvﬁa@ﬂohé‘tﬁls&@mm adiHind B g nae tef VISEEidDv&EO:Bned WBing BRGIIT and

anti - ntlboyfra t hereof of any of clains 1-5,
VWerePrEPSagﬁgr%f’mm Sﬁ‘%}ﬁ?on%uﬁ?"f%e ﬂ%‘??g@P'é?‘fﬁlf’ncér}ﬁl body or anti body

f ][ agrrer[t)?ltsmler eof .The ¢himEHe afidbiy dhspisaftid tkuhﬁiynt@rt%amgédtélﬁdtxb HHIengreaF t her eof
of any of c anti bo nt r.a rrent
conpr ?/sé‘élg ﬁal%‘&?ﬁpgﬁﬁpgétﬁ8%%‘9@%@%%%%“&@%%’“88% s H'?aaheé‘g"“ 8‘%’ Y$PH

sequenae hatesBmQupbnNits. 4. 8. The anti - DEspR anti body or anti body fragnent
t her eof , of an f. clains 1-7, wherein the anti DEspR anti body or anti body
fragrrense—q%%@ﬁ%a—@é‘é a variable light (VL) chain am no acid sequence

conpri go4i9] a sequendeisof sSmhdeoikiheddrom Ge hylitloma VC5RIES pitn@mnizedadyabr

ant i body TTPE T HPSRER et Breokh iy ¢ PabiBRe REPEEFI 10, The
anti - DEs@Rnca:@mmam 8a1%, ﬁ:@;telcﬁ)@d,y ahd g mantdubhemesforiofeqanyes dhvecdl@t ms 1-6 or 9,
V\/nerel antl Dg ‘ER ant ijé or anti body fragnent conprises one or nore
heavy Ee e g ?‘fbgeé PR§ a sequence sel ected fromthe group

consi stDaaganC&E@sitDHN@anannﬁﬁQsl DNO 6, and SEQID NO 7. 11. The

tth reof of any of clains 1-6 or

et e DEST Oty 0 54y fragnent conprises one or
nore | |[g4110] chal n SiERufa@@bﬂHl\sSofah):rmdsuss nmghIaEs@RqaemeemB@jye\ctr@donfs mera t he gr oup
consistin

ant i - DEXP) ‘{S’rnﬁgéw“gﬁg a&‘?g’ a‘l%ﬁy ‘b‘*ﬁéorffleftjﬁ%%’8‘fta“§%°£ﬁ§ﬁl%‘?g @F&ff"r?ﬁ]ail%

wher ei nhd heegaxmts iHaEs @Rk tdtedyschisal for cerpaikigtpeogntes body adibodnRediddy f r agnment

ther e()fcontallned within the CDRs (using Kabat definition) together with a number of framework residues

were considered to be important. Both the VH and Vk sequences of anti-hDEspR contain typical
framework residues and the CDR 1, 2 and 3 motifs are comparable to many murine antibodies.
[0421] From the above analysis, it was considered that composite human sequences of anti-
hDEspR could be created with a wide latitude of alternatives outside of CDRs but with only a narrow
menu of possible alternative residues within the CDR sequences. Analysis indicated that
corresponding sequence segments from several human antibodies could be combined to create CDRs
similar or identical to those in the murine sequences. For regions outside of and flanking the CDRs, a
wide selection of human sequence segments were identified as components of the novel Composite
Human Antibody™ V regions described herein (see Table 1).

Design of Variants

[0422] Based upon the above analysis, a large preliminary set of sequence segments that
could be used to create anti- hDEspR Composite Human Antibody™ variants were selected and
analysed using iTope™ technology for in silico analysis of peptide binding to human MHC class II
alleles (Perry et al 2008), and using the TCED™ (T Cell Epitope Database) of known antibody
sequence-related T cell epitopes (Bryson et al 2010). Sequence segments that were identified as

significant non-human germline binders to human MHC class II or that scored significant hits against
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13. The anti-DEspR anti body or anti body fragnent thereof of claim12,
wherein the anti-DEspR conposite anti body or anti body fragnment conprises
one or nowe 2heAag7sehai n CDR regi ons conpri sing a sequen®eTash@atesdsé rom t he
group consisting of SEQID NO 5, SEQID NO 6, and SEQID NGO 14. The

anti - I body. or i.bod ra nt . thereof of clai 12 or 13,

Sher ei M ReEdn VB R et e EBay St o Ry P HIREAE: SoHER: ses one
or nor evdré gfatn @higied, LR VeE@icaduse @AM jusditings letveefsiests sl ctoadid potmiilhe
group nsisting of SEQID NGO 10, SEQ ID NO 11, and SEQ ID NO 12. 15.
The ant'g%%¥ﬁ$ﬁgntibody or antibody fragnment thereof of any of clains

12- 14, [o423] ei n t I82lcant kegblEsP Retah@masinbcdttpriamoyhaary adtlighadtyinfvr @gioe nt

conprises a variabl e heavy. chain . am.no [ 2qye ected fromthe
oronp comsret FisP el i AR PR R AR ef018 NS FE G BE P B o

ant i bodyo 0%« catiihd (SOPIDIN@gIFaRt SEQED ews: 10f watesdhe€ vah seudndesld detwdedr ei n t he
anti - DESpR conposite anti body or anti body fragnment conprises a variable
light (M5™chain amino acid sequence sel ected fromthe group consisting of
SEQ ID NO 18 and SEQ ID NO 19. 17. The anti-DEspR anti body or anti body
fragment thereof of any of clains 1-6, wherein the anti DEspR anti body or
anti body fragnent thereof is an antibody expressed or produced by

hybri domas 7C5C55 or GL2E8. 18. The anti-DEspR anti body or anti body
fragment thereof of any of clains 1-6, wherein the anti DEspR anti body or
anti body fragnment thereof displays a simlar binding pattern to the binding
pattern displayed by an anti body expressed or produced by hybri domas 7C5B2,
7C5C55, or G 2E8. 19. The anti-DEspR anti body or antibody fragnment thereof
of any of clains 1-6, wherein the anti DEspR anti body or antibody fragnent
thereof displays a simlar avidity to the avidity displayed by an anti body
expressed or produced by hybridomas 7C5B2, 7C5C55, or GL2E8. 20. The
anti - DEspR anti body or anti body fragnent thereof of any of clainms 1-6,
wherein the anti DEspR anti body or anti body fragnment thereof binds to the
sanme epitope(s) as those epitope(s) bound by an anti body expressed or
produced by hybridomas 7C5B2, 7C5C55, or GL2E8. 21. The anti-DEspR

anti body or antibody fragnent thereof of any of clainms 1-6, wherein the
anti DEspR anti body or anti body fragnent thereof conprises an am no acid
sequence of one or nore CDRs of an antibody expressed or produced by

hybri domas 7C5C55 or Gl2ES8. 22. The anti-DEspR anti body or anti body
fragnent thereof of any of clainms 1-6, wherein the anti DEspR anti body or
anti body fragnent thereof has one or nore biological characteristics of a
nonocl onal anti body expressed or produced by hybridoma 7C5B2, 7C5C55, or
GL2E8. 23. The anti-DEspR anti body or antibody fragnent thereof of any of
claims 1-6, wherein the anti DEspR anti body or antibody fragment thereof
specifically binds to an epitope of DEspR that is bound by an anti body
expressed or produced by hybridoma 7C5B2, 7C5C55, or GL2E8. 24. The
anti-DEspR anti body or anti body fragnment thereof of any of clainms 1-23,
wherein the anti body fragnent is a Fab fragnment, a Fab' fragnent, a Fd
fragnent, a Fd'" fragnent, a Fv fragnent, a dAb fragnment, a F(ab')2
fragnent, a single chain fragnent, a diabody, or a linear antibody. 25.
The anti-DEspR anti body or anti body fragnent thereof of any of clains 1-24,
further conprising an agent conjugated to the anti-DEspR anti body or

anti body fragnent thereof to form an i munoconjugate specific for DESpR
26. The anti-DEspR anti body or antibody fragnment thereof of claim 25,
wherein the agent conjugated to the anti body or anti body fragnment thereof
is a chenotherapeutic agent, a toxin, a radioactive isotope, a snall

nol ecul e, an si RNA, a nanoparticle, or a mcrobubble.
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27. A pharmaceutical conposition conprising the anti-DESpR anti body or

anti body fragnent thereof thereof that specifically binds to DEspR of any
of cl ai rew@-288/012a15d a pharmaceutical |y acceptabl e carri ecT/US28.1/04505€t hod of
i nhi biting angi ogenesis in a subject having a disease or disorder dependent
or nnd%hi&ﬁ&%by angi ogenesi s, the method conprising admnistering to a

subj ect= ed thereof a therapeutically effective amount of a

phar mac®utlh@al conposition of claim27. 29. The nethod of claim 28,
wherein the di sease or disorder dependent or nodul ated by angi ogenesis is a
cancer or la Adls@lited ardiODEspRantiwddg odamibod/ fadgme 2 Qhervdi eiaespacitibdly dirsiease or

di sor der ent or ed angi ogenesi s i s sel ect from.t he group
Consi sti ng IR g cpd Rl it tinaeaR B PED o ot B BB D WG o

di abeti c neivinopat hy, rheumatoid arthritis, neurodegenerative disorder,

Al zhei nmer' s di sease, obesity, endonetriosis, psoriasis, atherosclerosis,
oc uIt ar neoy aﬂiglfhtaEEZIﬁ% irl]rmirﬂody][te gﬂtﬁ_ﬁ)dj_u fr_agm@: AteonE ,c}alﬁﬁ 1 eopedis0s Dssprand
restenosis. : met hod of in t unor cel |l invasiveness in a

subj ect hSVWﬁﬁaﬁh%ﬂﬂ%%ngﬁﬂgﬁFﬁﬂgg#i#ﬁgoﬁethod conprising adninistering to
R A M R
28- 31, whexdt®bdy érhatitoal haghdnd tHekef spe@nigilly 8Rds foh@ cpithpt Bf BESpRtdo@iprihg one or

nor e chenot her apeut | ts, angiogenesis inhibitors, cytotoxic agents, or
anti-proIF?@Pﬁﬁ4©@1%§%ﬁ?§81'33. A method of inhibiting tunor growth and

reduci ng tunmr si r tunmpr metastasis in a subject in ed t hereof by

i nhi biting %6#&“@%&@%@2‘5% %ﬁ?ﬂbé’ﬁy TagRt Bep O%él’)é%flt qfaimg ﬂg ‘%ﬁ‘%ﬁ“e

conpri si N@ntdddg &iastieidy Rgghent heeobipecticalln bimded IHER aof VBGE bighapepside cal | y
effective nt.%} a.éharnaceutical conposition of claim?27. 34. The

met hod of (VFEH %39ing§i&r ei n t he DESpR expressi on and/or function is
inhibited_in . a tunor cell, a tumor initiating cell, a._cancer stemlike
cell, a cénrclrebne a tﬁ‘gﬁﬂ?}%ﬁ“{b"@ Wt &%rf‘%imt“h&*ﬁ?gfcoélaf’y, szfﬁfﬂ%ggt‘ﬁ‘éﬁ“‘r“é{pe

pr ogeni t oVEGE!slgnala@ptidafcb@pimet @ ymaslatid sequbssawr SsQnoma:2.cel |, a tunor
vascul ature cell, or any conbination thereof. 35. The nethod of claim 33,
wher eih nt B.ellthé ﬁﬁtﬁ—lDﬂéiﬁC&Hting(ﬁ aﬁtajollcly frs%nii?diht @edoft JTahy %m@i 1-3, \ﬁheﬁfﬁﬁ the fyﬁte, a
snmoot h mu ce .an _adventjti. cell, or _any c i nation thereof. 36. A
method of DA m%%smﬁmc?% nisboghi o6 e g HBTER'Y ence by i nhi bi ting
DEspR expression and/or function in_a cell, the nethod c risin ,

adm ni st e?i @GPBU'QE%?%@?&% apEhedy trhEr@bihego Hapy égat‘%g'g&fheé?“? g‘étai“%ie
anmount  of DERR phiasdvag abtivo@RlraGmpesipiis@n vafiald Wat® @7 chaBamidbigidret hod of

claim 36, wherein the DEspR exPégéﬁiggygnd/or function is inhibited in a
turmor cel FEAUEE EHIFSIPRIAEFAETHG D NO:¢ancer stemlike cell, a cancer stem

cell, a tastatic tunmor_cell, or any conbination thereof, 38. A nethod of
i nhi biti 28 c“é\ﬁé%?‘%ﬁ%?%’é’%‘%o‘?’i aPch"ShH%g“bﬁngE’B‘FP ap¥ © afgat“Bi)L‘Z\g‘th%?m deanticer
cell by i kiR ddtiBeHyESRRoEX RILSST @MpRiRel/aOhariiHigdhk O ) thhiParkidéBid &ghdnce t he

nmet hod conpri sj ng adm ni ge&%ﬁﬁ{pg a subject in need thereof a

t her apeut f rF?ggF?%%WFﬁg 2\ O:8f the pharnmaceutical conposition of claim
27. 39. The method of claim 38, wherein the DEsSpR expressi on and/ or
function Ps THAPHTEERR fiibgd% ﬁBth"é%Fng,me&t Ehﬁ‘i%fr"fiagﬁ o Céﬁﬁ)% B‘%‘@Pelre,m deanticer
stem | i keDEgIH antiBoBaARNE BimAli RIuARLlY ordnfiBIdasitaghént (ekboDr cel |, or any

conbi nati on thereof. 40. A nethod of pronoting autophagy or a reduction in

accunul at i1 @nrHRfanti-MiEFE Atibbdyadr aR@ol P HeenShbSERBICE NP dRakh 0GRS, WérdihiaL bi ti ng
DEspR expression and/ or function, the nethod conprjsing admnistering to a
subj ect i APREPRAREPlOr antbAGY Igass OTIPHISFS 8Rg FRGTy aca Yr%l?ﬁ’t CI3R regpms

phar maceutdglsing QRRRShdeis@Bt&@f fréhh e Mrodf consisting of SEQ ID NO: 5, SEQ ID NO: 6, and

SEQ ID NO: 7.

11. The anti-DEspR antibody or antibody fragment thereof of any of claims 1-6 or 9-10, wherein
the anti-DEspR antibody or antibody fragment comprises one or more light chain CDR regions
comprising a sequence selected from the group consisting of SEQ ID NO: 10, SEQ ID NO: 11,
and SEQ ID NO: 12.
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41. The nethod of claim 40, wherein the subject has Al zheinmer's di sease or
Huntington's disease. 42. A nethod of nolecular imaging via targeting
DEspR, t hworetamaerseonpri sing adm ni stering an ef f ecti vePammsat1104506éhe
pharmaceutical conposition of claim27 conjugated to a targeting noiety,
and determning t resence or ahsence of the pharmaceutical conposition
of claim %%%}’%&Eﬁfgﬁaf{“@o He af‘t&i"g% TR HBFEePr daY ?fg;c?%? L‘éu‘f’ °If 5 Hg.

43. The neERKantibod]iah Bardpdsitaheb&iyor bt odPl fGithethertémgi Ng i S
contrast-enhanced ul trasound i magi ng, MR (magnetic resonance imagi ng),
near i nfr &8 emheiaRRDERR a@iboPhRe@doay shitst ihBREl d1@laim 42 whike theddigdEpR cl ai s
42 or 43, mherein.éhe ta&gg&}gg nnie%ﬁ.is an anti bod ,zgmggﬁpRrbinding
pepti de | FYSROGIC AURH|F AP ORBRHE S Q¢ P e %?V%BIP > @ apt aner, or
any conbi aahprRgtaRefuent.scled@l frotn Melghag cfsisihd SHSEQYIDTYOOF, SELapN Gy, gl a
tunor via E§E§éﬁ$nation of DEspR expression, the nethod conprising
contactin§ "with the anti-DEspR anti body or anti body fragnent thereof
t hat specifical | inds to, DEspR qf _.any of clains. 1-26, and determ ning
whet her t 91% PP‘%/‘B%@:’F?%&??‘?YHB& lbé’ﬁy Eﬁ%%%bﬁ‘ﬁre?f%gﬁé’?ﬁ ét(ﬁé?’e ' RE&% o the
cel | ba{j te PEspai &nﬁﬂﬂ%}e&(ﬁﬁﬂ)(?lg or Hﬁﬂiﬁé@i fﬂalglbi'ei_itd:ié)ﬂ]griﬁf; oﬁehﬁ n%élﬁ@t amﬁﬂi ODR Ye gdIns

anti body fragnent thereof to the cell indjcates, that e cell expresses
DEspR.  48°MPFREE AstHERCSFCLTH i 48 2raRpsrnsising Hetee N@sloaglﬁéﬁ%ﬂ%géﬁl , an
endot hel i ald @) IDNe: pericyte, a snmooth nuscle cell, an adventitial cell, a
tumor stromal cell, or any conmbination thereof. 47. The nethod of claim
46, wher eilf THa@nid-WMBFR SitibedEdr af@olly frégndent ihbleolIfasy of cBaily Of- 10 KdBleShe an
inflannator% cell, a stellate ceLE, or an conbinatiog ghereof. 48. The
met hod of “YRYEER CMRPHE 28804y oF §iHReRITHEPAY ceBPIschB HGOE M4V OdM e in a
tissue bi ppmY acid sRpERE bdat@mRadde groseEdnsidihg FSEQ IDNEZER- SEQIDH ®Im: 1749. A

met hod for enhancing delivery of a therapeutic agent via DEspR-targeted
SﬁnOpor at h@nrhletahtemeﬁms}gdibswﬂfa rahtlﬂjoﬂgfrg%hénvgléﬂeﬂigﬁaﬂy afd@et o6, amewntthof the

phar maceuti cal conposition of clajm and a therapeutic agent usin
targeted EMFPEPRMIPARLEVEYY PoRnE Py HjA8REN CHMRESY? a}’i‘élglég‘f%l}tqmeﬁhélfl ﬁmg’\ﬁl ivery
of the thedi@pgudncesedgearohsheabancadsingloabiyeDND:dehhdSEQ MYNONE.t her apeuti ¢
agent in the absence of the pharnmaceutical conposition of claim27.. 50.

The net h0d7.01|fh|e@htail)mslﬂl93nt1wgf&iaﬂiﬁghﬁfrﬁé]ﬂnﬁ(h&‘ébﬂ(SIaﬁ@@fﬂ:ﬂaifi@l@, \clkmph dthfhaﬁtapeut ic
agent, a small nolecule, a peptide, or. an aptaner. 1. A nethod for

reduci ng P&ERFOdyFor gnihegy gi‘)@ﬂﬁnf crggfdhn At OC&I%HRSSF‘z?rg‘E?délﬁedstHnopor ation,

t he net hogyigappsd Bi50gs5 deGiamri ng an ef fective anount of the pharnmaceutica
conposition of claim?27 and a therapeutic agent using targeted ultrasound

delivery 19 BeSHRDESHR idliboBas ahiRHE AhgmeMBERLIMbItaAXbCdints 05, Wigeik haReut i C
agent is reduced relative to delivering the therapeutic agent in the

absence oP tMe R ARIRCIE HPeBhBEEP YD SiENlay b patgd o i dinEg hod of

cl ai m 51, pshar ®iphytdey INQHBRE Ekpressaf@ProduSeddyppimRerameuvcscagent , a
smal | nnlgﬁ%%f, a peptide, or an aptaner.

19. The anti-DEspR antibody or antibody fragment thereof of any of claims 1-6, wherein the anti-
DEspR antibody or antibody fragment thereof displays a similar avidity to the avidity displayed
by an antibody expressed or produced by hybridomas 7C5B2, 7C5C55, or G12ES.

20. The anti-DEspR antibody or antibody fragment thereof of any of claims 1-6, wherein the anti-
DEspR antibody or antibody fragment thereof binds to the same epitope(s) as those epitope(s)
bound by an antibody expressed or produced by hybridomas 7C5B2, 7C5C55, or G12ES.

21. The anti-DEspR antibody or antibody fragment thereof of any of claims 1-6, wherein the anti-
DEspR antibody or antibody fragment thereof comprises an amino acid sequence of one or more

CDRs of an antibody expressed or produced by hybridomas 7C5C55 or G12ES.
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53. A nethod for conbining DEspR-targeted nol ecul ar i magi ng and
DEspR-targeted delivery of a therapeutic agent, the nethod conprising

adm ni st ewpreg1¥m2mosubj ect an effective anount of a therapastéia/oayeant and
t he pharmaceuti cal conposition of claim 27 conjugated to a targeting

compost t 1 o 0F sg Aoy BOaTeE P b e D GReThY SHIrELD: Erab thotcul ar
i magi ng. . DEBRR an-ﬁhﬁiyrﬂi!hﬁ‘tﬂid»dpfraghheat (23, haWbie @ infdrd helogiod] eRdtbcddiisiid¥®Phng 1S

contrast - ERateet ”#tsfya%t‘?r‘é’%%do%réﬂ?%%e%ﬁy%@re%a&ﬁéﬁﬁC"iéé%’ PR hod of

clains 53 erein the th utic t her ape t|c agent,
a snal | n%?efé’ﬁlaetl Bgslﬁe?ﬂttb LTt eté’ﬁggﬁ%% ko anon %Pﬁée‘@tﬁr iyfhe anti-
conposi t i oRsgl arﬁ1bé’dyl’ﬁr iltitoy frikffent meﬂeﬁﬂ‘sp&hﬁdangblaﬂgb Qg efiepe 5f DIkpR i Bj ect

havi ng a di sease or sor der depe d d esi s.

The use ogj ﬁgVﬁ?gélo RPEFRd P%@'@F?ﬁaea%ngﬁfégﬁﬁéﬂgﬁégéﬁ&ﬁ%ﬁ nndulated
by angi og a _can : e use of 57 wher ei n
the dis eagje] ?@Fﬂ%?nt‘%%%'e‘?’i G d%tqg%“&ht BS}Y %fr?gﬂl%ﬁﬁgé’i’ rithg el ect ed
from the gidupy Mgﬂehtslt b B @ignegea Fel dtagtleiackl RigndRQLe e alkinoR, a Bar ot i d
artery di sease, betic retinopathy, rhe matoid arthritis,

neur odegefst'égl’?“éf’t“it \?é‘Ag itagngpya Fph %ﬁ@fgﬁ‘%’?t’ s %‘eﬁ’é’écrag@%s? ‘tl§7b0de’r?(‘]6|]'t8‘taf i osi s,
psori asi santbier oscl erosi s, ocul ar neovascul ari zation, neovascul ar

gl aucoma, osteoporsosis, and restenosis. 59. A pharnaceutical conposition

of claim 25 tfteranwwsltmaﬂtmm}hirtahtmdy ErR@fenC@bieof JTURS HMRMAS 524, MurgheB UD] ect
having a cancer or a tunp he use of claim59, further npri sing
one or nofE"RKEST ﬁ%eﬂ’b‘ﬁ’é?t}‘tg?t&d EQg]eerﬁ“& DESRB irpiore e atipoffy; ﬁseattéheree?to Po%i c
agents, Ohn @humo@nPlghd Spaatticier BIgPRT S. 61. A pharnmaceutical conposition of
claim?27 for use in inhibiting tunor growh and reduci ng tunor size or

tunor met agt@Siafti- Dﬁsﬂmtﬂulabd}idagn@lsapﬁagmt @88HIUT cROE LD whbreohe 3nd N a cel |
in a subject in neqel%I t her eof . se of claim61, wherein the DEspR

expr essi of SO PHEEP ST a%“'?oﬁﬁfrﬁ%“t“‘élﬂt 1ol4s ¢ ghgohepputic g2 AdpXiR@ ¢ at i ng

cell, a careieiempt,akaalaloleculd 62RO, ashRPatiele] or adnib@sicat i ¢ tumor cel I,
an endot hel i al progenitor cell, an inflammatory cell, a tunor stronal ceII,

atu \Arrzr Vap, wh@tﬂtt(eumi domp@fm@mbn@aﬁtag thataﬁtQDEEﬂRgz&ﬁB(ﬂdy or %lbofrtltﬂagﬂ&et of claim
62, erein t tunor vascul ature ce i S an endo ce ericyte,

a snoot h HE&e! ert?%flﬂl’at SRSV {9 BF P any ofyclagns Egr’f‘B ﬁalta}r‘B?Fet“tFéﬁléof.

A phar macgisbpteMd caa@iyposi tion of claim 27 for use in inhibiting tunor

resi stance and tunor recurrence by inhibiting DESpR expression and/or

function p& Ame@bd of iBhiBitisa Bg@itndsR iMeadjctNRNBRE discas®br disbi®r BgRnht &1 ai m 64,
wherein the DE%?R expression and/or function 1s inhibited in a tunpr cell,

a tunor | APEYYE Wganée)ﬁtnes%z laehclRed omeH g RENRIERTIng 1g asuiect i WEehrERla | a

net ast at i tefapéiicalGeltective hmaiy oLOPRIMAtLRAl dohPs8@in of cafin 27A phar maceuti cal
conposi tion of claim27 for use in inhibiting cancer progression through

pronot i on29fThaucaRldgNaia 282 whebia @ic GRhde obYisdridtdopdntid® oESRUR @M essi on

and/or function jn a tunor cell in a subject in need thereof.
anglogenesm i a cancer or a tumor.

30. The method of claim 29, wherein the disease or disorder dependent or modulated by
angiogenesis is selected from the group consisting of age-related macular degeneration, carotid
artery disease, diabetic retinopathy, rheumatoid arthritis, neurodegenerative disorder, Alzheimer’s
disease, obesity, endometriosis, psoriasis, atherosclerosis, ocular neovascularization, neovascular

glaucoma, osteoporsosis, and restenosis.

31. A method of inhibiting tumor cell invasiveness in a subject having a cancer or a tumor, the
method comprising administering to a subject in need thereof a therapeutically effective amount

of a pharmaceutical composition of claim 27.
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67. The use of claim 66, wherein the DEspR expression and/or function is
inhibited in a tunor cell, a tunor initiating cell, a cancer stemlike
cell, a cspocerzee®m cell, a netastatic tunor cell, or amgTas2d10330560N

t hereof. 68. A pharnmaceuti cal corrposition of claim27 for use in pronoting
aut ophagy,or_a redyction_in. ac ti.on of | cel | ul ar npoxj ous

bt anesdf o sieiad G s i el 1 Ao DR e S BEEr P AR PR PR | n
subj ect i de’iﬁadmbfée:hﬁﬁfﬁthera&&lc abBfs, USgoghestd iahiBt @8 cytaloric@pdntd, bitangubj ect has
Al zhei ner' s %I sease or Huntington's disease. 70. A pharnmaceutical
corrp05|t|8rr‘?h falgs 48°A¥27 for use in enhanci ng delivery of a therapeutic

agent via R-t et.ed sonopor at i tar eted ul trasound deljvery to
SOt AN T R R e e R R

t her apeut 1nCnea(gﬁhBﬂ'e0ﬂ 1@ 1ﬂllﬁh@g1DE§}ﬁreap@bbﬁdn(hna/gﬁmhctloﬁ isaedlll theelegod h@npran@e ptide,
or an apta ]E ar mac‘gE’FI Cf’;l n of cl ai m % I n
reduci ng t P‘é e’fl9gt8fas}i It pe tetee aatB%rﬁlﬁ 9? CIS‘P? PRYEt P tion
usi ng t ar geheditivh brasmuend delivery to a subject in need thereof. 73 The
use of claim72, wherein the therapeutic agent is a chenotherapeutic agent,
a smal | nBd.eTrd Beth@l PR PIh 38, whefeirARe BPEFR®bression and/or function is inhibited in a

tumor cell, a tumor initiating cell, a cancer stem-like cell, a cancer stem cell, a metastatic tumor
cell, an endothelial progenitor cell, an inflammatory cell, a tumor stromal cell, a tumor

vasculature cell, or any combination thereof.

35. The method of claim 33, wherein the tumor vasculature cell is an endothelial cell, a pericyte,

a smooth muscle cell, an adventitial cell, or any combination thereof.

36. A method of inhibiting tumor resistance and tumor recurrence by inhibiting DEspR
expression and/or function in a cell, the method comprising administering to a subject in need

thereof a therapeutically effective amount of the pharmaceutical composition of claim 27.

37. The method of claim 36, wherein the DEspR expression and/or function is inhibited in a
tumor cell, a tumor initiating cell, a cancer stem-like cell, a cancer stem cell, a metastatic tumor

cell, or any combination thereof.

38. A method of inhibiting cancer progression through promotion of autophagy of a cancer cell
by inhibiting DEspR expression and/or function in a tumor cell, the method comprising
administering to a subject in need thereof a therapeutically effective amount of the pharmaceutical

composition of claim 27.

39. The method of claim 38, wherein the DEspR expression and/or function is inhibited in a
tumor cell, a tumor initiating cell, a cancer stem-like cell, a cancer stem cell, a metastatic tumor

cell, or any combination thereof.

40. A method of promoting autophagy or a reduction in accumulation of intracellular noxious
substances or pathogens by inhibiting DEspR expression and/or function, the method comprising
administering to a subject in need thereof a therapeutically effective amount of the pharmaceutical

composition of claim 27.
41. The method of claim 40, wherein the subject has Alzheimer’s disease or Huntington’s disease.

42. A method of molecular imaging via targeting DEspR, the method comprising administering

an effective amount of the pharmaceutical composition of claim 27 conjugated to a targeting
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moiety, and determining the presence or absence of the pharmaceutical composition of claim 27

conjugated to the targeting moiety using molecular imaging.

43. The method of claim 42, wherein the molecular imaging is contrast-enhanced ultrasound

imaging, MRI (magnetic resonance imaging), near infrared imaging, or photoacoustics imaging.

44. The method of claims 42 or 43, wherein the targeting moiety is an antibody, a DEspR-binding
peptide ligand, a small molecule, a nanoparticle, a polymer, an aptamer, or any combination

thereof.

45. A method of stratifying or classifying a tumor via determination of DEspR expression, the
method comprising contacting a cell with the anti-DEspR antibody or antibody fragment thereof
that specifically binds to DEspR of any of claims 1-26, and determining whether the anti-DEspR
antibody or antibody fragment thereof binds to the cell after said contacting, wherein binding of
the DEspR antibody or antibody fragment thereof to the cell indicates that the cell expresses
DEspR.

46. The method of claim 45, wherein the cell is a tumor cell, an endothelial cell, a pericyte, a

smooth muscle cell, an adventitial cell, a tumor stromal cell, or any combination thereof.

47. The method of claim 46, wherein the tumor stromal cell is a fibroblast, a myofibroblast, an

inflammatory cell, a stellate cell, or any combination thereof.

48. The method of any of claims 45-47, wherein the cell being contacted is in a tissue biopsy, a

paraffin-embedded section, or a frozen section.

49. A method for enhancing delivery of a therapeutic agent via DEspR-targeted sonoporation, the
method comprising delivering an effective amount of the pharmaceutical composition of claim 27
and a therapeutic agent using targeted ultrasound delivery to a subject in need thereof, wherein
delivery of the therapeutic agent is enhanced relative to delivering the therapeutic agent in the

absence of the pharmaceutical composition of claim 27..

50. The method of claim 49, wherein the therapeutic agent is a chemotherapeutic agent, a small

molecule, a peptide, or an aptamer.

51. A method for reducing toxicity of a therapeutic agent via DEspR-targeted sonoporation, the
method comprising delivering an effective amount of the pharmaceutical composition of claim 27
and a therapeutic agent using targeted ultrasound delivery to a subject in need thereof, wherein
toxicity of the therapeutic agent is reduced relative to delivering the therapeutic agent in the

absence of the pharmaceutical composition of claim 27.

52. The method of claim 51, wherein the therapeutic agent is a chemotherapeutic agent, a small

molecule, a peptide, or an aptamer.
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53. A method for combining DEspR-targeted molecular imaging and DEspR-targeted delivery of
a therapeutic agent, the method comprising administering to a subject an effective amount of a
therapeutic agent and the pharmaceutical composition of claim 27 conjugated to a targeting
moiety, and determining the presence or absence of the pharmaceutical composition of claim 27

conjugated to the targeting moiety using molecular imaging..

54. The method of claim 53, wherein the molecular imaging is contrast-enhanced ultrasound

imaging, MRI (magnetic resonance imaging), near infrared imaging, or photoacoustics imaging..

55. The method of claims 53 or 54, wherein the therapeutic agent is a chemotherapeutic agent, a

small molecule, a peptide, or an aptamer.

56. A pharmaceutical composition of claim 27 for use in inhibiting angiogenesis in a subject

having a disease or disorder dependent or modulated by angiogenesis.

57. The use of claim 56, wherein the disease or disorder dependent or modulated by angiogenesis

is a cancer or a tumor,

58. The use of claim 57, wherein the disease or disorder dependent or modulated by angiogenesis
is selected from the group consisting of age-related macular degeneration, carotid artery disease,
diabetic retinopathy, rheumatoid arthritis, neurodegenerative disorder, Alzheimer’s disease,
obesity, endometriosis, psoriasis, atherosclerosis, ocular neovascularization, neovascular

glaucoma, osteoporsosis, and restenosis.

59. A pharmaceutical composition of claim 27 for use in inhibiting tumor cell invasiveness in a

subject having a cancer or a tumor.

60. The use of claim 59, further comprising one or more chemotherapeutic agents, angiogenesis

inhibitors, cytotoxic agents, or anti-proliferative agents.

61. A pharmaceutical composition of claim 27 for use in inhibiting tumor growth and reducing
tumor size or tumor metastasis by inhibiting DEspR expression and/or function in a cell in a

subject in need thereof.

62. The use of claim 61, wherein the DEspR expression and/or function is inhibited in a tumor
cell, a tumor initiating cell, a cancer stem-like cell, a cancer stem cell, a metastatic tumor cell, an
endothelial progenitor cell, an inflammatory cell, a tumor stromal cell, a tumor vasculature cell,

or any combination thereof.

63. The use of claim 62, wherein the tumor vasculature cell is an endothelial cell, a pericyte, a

smooth muscle cell, an adventitial cell, or any combination thereof.

64. A pharmaceutical composition of claim 27 for use in inhibiting tumor resistance and tumor

recurrence by inhibiting DEspR expression and/or function in a cell in a subject in need thereof.
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65. The use of claim 64, wherein the DEspR expression and/or function is inhibited in a tumor
cell, a tumor initiating cell, a cancer stem-like cell, a cancer stem cell, a metastatic tumor cell, or

any combination thereof.

66. A pharmaceutical composition of claim 27 for use in inhibiting cancer progression through
promotion of autophagy of a cancer cell by inhibiting DEspR expression and/or function in a

tumor cell in a subject in need thereof.

67. The use of claim 66, wherein the DEspR expression and/or function is inhibited in a tumor
cell, a tumor initiating cell, a cancer stem-like cell, a cancer stem cell, a metastatic tumor cell, or

any combination thereof.

68. A pharmaceutical composition of claim 27 for use in promoting autophagy or a reduction in
accumulation of intracellular noxious substances or pathogens by inhibiting DEspR expression

and/or function in a subject in need thereof.
69. The use of claim 68, wherein the subject has Alzheimer’s disease or Huntington’s disease.

70. A pharmaceutical composition of claim 27 for use in enhancing delivery of a therapeutic
agent via DEspR-targeted sonoporation using targeted ultrasound delivery to a subject in need

thereof.

71. The use of claim 70, wherein the therapeutic agent is a chemotherapeutic agent, a small

molecule, a peptide, or an aptamer.

72. A pharmaceutical composition of claim 27 for use in reducing toxicity of a therapeutic agent

via DEspR-targeted sonoporation using targeted ultrasound delivery to a subject in need thereof.

73. The use of claim 72, wherein the therapeutic agent is a chemotherapeutic agent, a small

molecule, a peptide, or an aptamer.
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