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ANTI - EPHB4 ANTI BCDI ES AND METHODS USI NG SAME
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
wW@ppris®mpT on clains priority under 35 USC 119 POI/UR007/060115
Provi si onal Application No. 60/756,889, filed January
5, 2006, and US Provisional Application No.
60/ 760, 892, filed January 20, 2006, the entire
contents of which are hereby incorporated by
reference. FIELD OF THE | NVENTI ON The present
invention relates generally to the fields of nol ecul ar
bi ol ogy. More $§e0|f|call t he invention concerns

anti - EphB4 ant fBOUFEEB4 ANEBODUES A¥D MEFHODSASRIGSNE oF
THE | NVENTI ON Devel opnent of a vascular supply is a

fundanental requikSeERErd faN dvi’:TUREﬂXﬁBk?ﬂiﬁlnéﬁQ

pat hol ogi cal processes. rowm ng tissues such

aShiseRplicyios claing PHDIdeT P bRl §1é95> et senyroRligion pipi §)/756.889, filed
January BE6, 38 | USIPryVﬂl(fhhlSApBﬁﬁﬁbnb% qraolsiRi Mg Jpkuary 20QO@PREEire contents of which
are herdb@GLOr S ‘f promote new bl ood vessel formation via

aypré% S talled angi ogenesi s. Vascul ar tube fornmation

is a conplex but order | Y¥IBLROEFHFAINVENSHIN | nvol vi ng

ate pﬁ:ﬁen{mﬂtl(ﬁfrelettéa ?enf‘:l@{l)let@ ¥Hre gﬁ%dsz(if ?g?fur}]ag)n%%sgsd gﬁr(ﬁtegpé&ﬂcally the invention

g eheT B

concerng i ERRREEIRQES PGS S %ﬁ‘%nl tor cells; b) ECs nigrate
and coal esce to formBﬂﬁKGR®R®D§WﬂuﬁUHMENHQW vascul ar
Cﬁév@l%pnﬁe*ﬂﬁﬁ* a U?ﬂgﬁdrr Q,{Bf« %Q%ﬂg&%ﬂﬁ%&u&t&n{' i I{Bny El%lg‘l@lloéca\f\%{dlﬂathologlcal

a central |unen; exi sting cords or vesSel's send_out
processgsp lAﬁta/f:]é( gioying E}FSFF(%@ 6§,F615)F339s vﬂgggfsgequléﬁ) admu?tﬁ’]? ?(?d\fgpply They satisfy this
need b\pasicdidgaro-qkioxils faamdavlgﬂl piatotehew bib@vodd|férmgrioanid a process called
anglogeggﬁh@%lcﬂg ’tubg ﬁ)gmin))n R E% mp?e? gﬁt Eﬂglll}l @élog@c@f elvéit %(l(ﬁVlﬁged(ﬁ owng g%f the

to encase the end provi di ng mai nt enan
followings8psradodic gpllf @ﬁ@tpir%lﬁaéatq fES)H{ q;i§tm‘g§§§ &1 déffereél%q]frqu)ggmtor cells; b) ECs
mlgratelaﬁlﬁdohlddctﬂtg f(ﬁﬁ rcd)rﬁ mmucfu@&s 8 rml:dlar ca thdn@ardeRs Iubﬁl@ﬁﬁsiﬁ to form vessels with

€ss ocar
a centramﬂmfrh S) eﬁlstlnlg cordi_%r‘ VesIg]eﬁs%endgut S rﬁlé se t% 50}13? S%gﬁ% V S 33593 rlm Ve Vascular plexus
underggfuipdst igeiodelye and\gthapifRe q,nd D@sirendothgiabcphs azegre((ng‘@@)@)encase the endothehal tubes,

prov1d1ﬁgl%%ﬁ§nkdée & d KoASAWrun&ehd to thd ZossbR- sa& &I%Q%ﬁhng bdricy1& fRQMAIL capillaries,

smoothlmﬁl%c eﬁglf ﬁ(ggaé%?zgﬁgglsta‘g ng({a?grgllalcg’v 1?1 %Ba% rEEl ISSZ%%%& 4@ 50 (1997); Hogan
& Koloflwg | Natl 8evs G47ierdd3: 13178 () 0Andibareky dsiframps, Ced i 2P 38 (08 0si s,

r @Is 56\11 &t e@!ablfshe@ F[Hapolngigéeﬁems IDSQHBQQECQH% pat&ﬁgngﬁé &t a variety of disorders.
| anmati on, intraocul ar neovascul ar di seases. such as

These “ifﬂ“&? ?"P%PJEPHS 6%1 n?eéalstfis[lfoﬁléﬁrqﬁ?lggms rétrﬂental @?r%fﬂ)aé]ﬁ hemanglomas chronic
inflamnfag@iér, MOPatliryicovageirelsaba sichaqudldratidegeneniats on dapdDjctinopathy, age-
related Bgc%éla(ﬁ%éﬂlm@tgon QAI@HP g&gas dlmgmg %Jllglﬁlg he%urc]t}r(gzofo %a&&)@%@& a)%e%(#issue and

rneal ti1ssue anh er “tissues,
other tisgipop, H]i}@il.l]l{l(]’itgl’d, arfygs, brglé)isqugsgq Folkmgyy gk ﬁB‘TII é?fol é]h?n’z. 2g7:108} 1534 (1992); Klagsbrun et
al. Amﬁh@ﬂvﬁﬁﬁf5&@9390@400&8@3%&AKPH@&E&&&m&&"HﬂEMmﬁmmguﬁOmmuDB%&;A
¥siol « . er .

TG TR e

Dinghsaze 9f B @gmgﬂ@waem,ars ©ée pragial Kor the prisipmimt bypepdasia to
neoplas@0&d for gﬁddl@ﬁ&ﬂls@ﬁerﬁ Matne @ﬂow@%&kﬁé’mstam of tEL:QLQﬁjo}.Z Fddthan et al., Nature 339:58

t unor

(1989). ]Tg]ﬁ %eg}/agc agz%lgn aélloxd%tlﬁ% um?r cFlls t(haéqliflrre g I%rg)l !‘]a’gwggggoaﬁgper&%esrlansve autonomy
comparh:ypélp p(braghcdlst 4 tqm)gpﬁudbnb%msaﬂ:dsnfg@rabemam\g:j:lw}n@l can proliferate only to a size of
a few c&%ﬂl%t@ﬁ Hﬁe b Bk dl%tlé]r@e 86:R %ﬁbﬁ@%ﬂﬂ?l{é&t & ﬁt%an‘%taytdaﬁnant without further
t unor . kman et al Nat ure 339: 58 1989&

o o PR G AP St UM TGRS &eaea%%%phamwpe o
activateghdvik ! etly anicagelifane agimoiluird iemo agw sapillay blonbDrigels Ofpa nedy formed blood
vessels 1:1(9 01t11 Qloufqgrmtm&g ngO\QVth d?‘th% Hlﬂpé’ry Mﬁ&a’[gult Msoqglglllerh?ssé’i][ﬁnaﬁon and recolonization

sing berrant Cell which can proliferate only t

si ze of a fem1cub|c mllinetérs due to the dlstance

fromavailable capillary beds, and it can stay

"dormant’ w thout further growth and di ssem nation for

a long period of tinme. Sone tunor cells then switch to

t he angi ogeni ¢ phenotype to activate endot heli al

ceIIs mhlch prollferate and mat ure |nto neMIcaplllary

o s —y r o s
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sections and patient survival in breast cancer as well
as in several other tunors. Widner et al., N Engl.
WQ2000880698B24: 1-6 (1991); Roraket al, Lancet 34BCT/US2007/060115

1120-24 (1992); Macchiarini et al, Lancet 340: 145-46

(1992). The precise nmechanisns that control the

angi ogenic swtch is not well understood, but it is
of meta?a%c tuniohceellgn 2‘}86%(6 ﬁgayx %g(?rrg:{a ornI 148 te%no(?)ls'lear)vfeed % Weéellri1 deinsol éfsof rrmcrsoyesse S in tumor
sectionssngl palitTd upvie! iatrgast Wmebasmﬂss it o bridether, turhgas Ww@ar et al N Engl J. Med.
324:1-6 (91))) Rdadtal 1998 3o 11161@4 (rm@p Qﬁ&:hﬁfmﬂé@ip‘ Q!elbc%{ 340 145-46 (1992). The precise

is tight I

mechangp@ﬁﬁtfcg%rgﬂtﬁ aﬁlélﬂ%?g S\gf |ug rsto%gltt 1t>}s bggeéleetPaé aeovascularlzatlon of
tumor nfagsgtsoitsgroprtipthyCedndop! @rulrlutwdmﬁar@ggemahslssrnulhw andlydéiiors {Folluman, Nat.
Med. 1(2713898b54 e EC differentiation, proliferation,

m gration and coal escence into cord-like structures,

FOF PRkEh IV esculyy deeigpas is Hedt ettt T Flad‘?NP ﬁglflfé‘é?té‘llml(e’(/l%f@’}ecules
mostly feastedi@@sts pro@nddiby ketugisg tdie, hk‘&)bed‘nammﬁo tegaod Rad(Tdrdntiation, proliferation,
{ lofbicl NAYET DGoAS GHLA h

mlgratl(ﬁq a?%glb ci:rfggln%rg%g (ri)gegr &l!lrt?S @{;}%Xe{r%}]e %gérd %got ¢ %l%lwal actor (VEGF) has
been 1d<(r@@@7l§ the lqtﬁéacfor ﬁml\ﬁ:@ mtsﬂla]{ﬂattnﬁ éﬁng@tg}gSlsoqnd BjrsHcing \§§;CH]@1| ;@rmeablhty Ferrara
etal. EMEGFR@I 1sel s (reesu |TheSﬁnldﬁig ﬂﬁﬁlﬁﬂﬁe}l&ﬁl bﬂ“evénatsmgk VEGF piRiciéssltstiembryonic

lethahty 01n s to anerea ageaalgie 1O p QOI‘ 1ry thet mer?[talg)c{ d1 erenglatlon of the vascular
op opme and cf’ ti1on o et(ﬁ’ ar

system. s@r@h@mre FEOE hesfon@rs@zwn\m@ khxa@edhyéé af I@%@Wﬂlam@tmessam%@ywh tumors and
intraoc/B Ak M. FOfarN€AVBREM BN ZALT B Vas$ @mmle&el\ed(gr&sea YPME Siajority of

and i ntraocul ar di er anr

human %{)/rs e)gaﬁlﬂlleg%exﬂ(ﬁlgn Q} %u_lrwve t 91&2?&%%}%%&0@1& e‘b%} gwn Pathol. 26:86-91
(1995); wegvorei 4.yCafer RemnEr 72 U Y3 e Xavarme dl., BBes. Kiremar Bt93&B4 (19%); Dvorak et al.,
Am. J,gﬁl;g; 14@@@559(19@; 153-59 (1993); Br ovvn et al., Human

Pat hol . 26:86-91 (1995 Br own et Cancer Res.

{)_%1504 t}ig wng@trttlfg @136)13 of ME?% Byrepe %ltlds arc hlghlglcq)rfelateg to thec%eﬁ%né? of active
proliferatdn 83loo3d ks{ek&glﬁ)lentsmm daketie indalher, iscAmmia-dlatePetiliphthies. Aiello etal., N. Engl.
J. Med. %éll6l 4%(9 (’1%%) fF o're ’havte Bgnoglgﬂfég Pi% Eo@%llze%gn L%F%n gl]z)rmdal

In eye S are corre

neovasoaké@@m@éew paé@ﬁ afgctgdiby IAM‘De rlaqu 6ritl dfvell Gbthakres Elél%l 37ip55-68 (1996).
p&ﬁti Wﬂfsnewkallﬂngjdnﬁib&ﬁ:d sﬁp;ﬁd@dth@&rb\ﬁth Of Saheydfanhlt@hd dll lines in nude mice

(Kim et a E{\}ggtg%%E ?4‘119434 gb‘g)Fu rlirfﬁ e% al. a} Clin. Invest 9% 178% 9’{/(6156%51, 'Bo§g§[96m et al., Cancer

ernor e, st udi
Res. S64@5A é@?@tbé@nymbal | Gvee Resal6i Bir2bfLOBERI 415 it finsiaeplar angiogenesis in
models Bﬁ&%@l&&%é{nﬁ[ dlgas&taiar(@da&ss ct 1, pat. 'Oﬁﬂﬁcﬁm@flfl‘e@(l-ﬁchd@y)) At\ﬂaefore anti-VEGF

monoclﬁnfga@étjogle% 10 'hér\llﬁ%gorﬁ 8%Y@a]c‘%(1nﬁ 6 pg)ljﬂlslnﬁ 8%ﬁd1§%tes f&r ﬂb trggtglelit ﬂf tumors and
various gtrewplir nedvageulyrakisodery. Syfh dntirdios dreadedribgielof exhinple sn ER1agtkepublished
Januaryflh C1‘§98§| ﬁld@ﬂ @b oRlas5331 NRtwb 98/%5?2 %}l%f%ﬂshéd]&%éms M85d. @R &hi-VEGF

in. lnvest. : 95): Borgstrm et

antlbod& |bevac1@gﬁl& él?s bp@sapprgvgd Eotéc?F %fot ¥ glgj)mblwfnh‘(/n@ aé‘{le%therapy regimen to treat
metastaﬁ:ﬁd'(bllﬁ%tam@er (BBCR2ADd E@aCﬁZﬁﬁgﬁl) ben@ﬂldfe&&léﬂ@l ih Mimyhdoing clinical trials for

Mt La9eMl ak..angi ogenesi s | n nodel s of ischemc retinal
treatmggl sorders %C&dam s et a\. ch. Ophthal nol . 114:66-71

(g &ghB4 reoppie (il or aFﬁ%E“R\)E@n%%é (s 5l TecspipT (il whichgpnstitutes the

largest ﬁihhl}edff tyirdhik Rindse feSep@fs iMEEIunas gdnﬁrﬂe (&HV&WEH 16 Mb&len g)ncogene 19: 5614-5619,

andi dat.es for the. treatne
2000). "lch %qrrréag cf:: receptﬂre r\(;selgzcl:(b sé_f]:‘sr ar%clsas 6orged bg seqéenc %engl IHBO %1 eaass ?nd a B class

with coﬁ@g(@ﬁlp@éﬂgpe fingyB- @p\edmdér’eferrﬁl e oghrips. @@ghn@ gﬁgppw @ forward manner, in
which tHAEUREMyrdsthe kh@S &;actBAEd l.byrihevl\@a&lsiné ﬁg&eﬁﬁﬂan\{@ 8 %ﬂ'ﬁﬁ@@ansmembrane

ephrlanlr%melB %8 ?Jtl{/% 53& %atct?f)ggvrﬁh ﬁegéspt% %ﬁ] rch%?r 61&@18 11'6%/3.0 1908 herilbheen implicated in
awwcmmﬁOU@@%%MH@@H@Enah@mnwmn$mhmﬁoh@ﬂbnhebapymr@gmﬁgﬂwmemﬂcdl

treat netastatic colorectal eancer (CRC). And

bevaci zumab is being investigated in many ongoi ng

clinical trials for treating various cancer

i ndi cations. The EphB4 receptor ("EphB4" or "EphB4R")

is a nenber of the eph receptor famly, which

constitutes the largest famly of tyrosine kinase

receptors in the human genone (reV|emed |n Dodelet

~ A~ e~ aA A N A N NN N N\ e
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ephrinB ligands are activated by interaction wth
receptors. Eph receptor |igand interactions have been

w0 apliizmped in a w de range of biol ogical funceCDES2007/060115
i ncl udi ng axon gui dance, tissue border formation,
vascul ogenesis, and cellnotility (Kullander et al.
Nat. Rev. Mol. Cell. Biol., 3: 475- 486 2002; Cheng et

motlhty%ul a{g%er eq Ne[ ﬁl%’tl kqe!:q% %%& Xgéi 20%? Chelfé et83?x ?g%)glgei(;}rowth Factor Rev.,
13: 75-2201993;. Cchlﬁi@zpt @ Intd]s DEy. @@h{ﬁg e bt a¥2e F]f,hlirB4er1rB$ ligands such as ephrin-B1,

ephrin-BR Al eBh:rﬁZB @Mpﬁ@”eéeﬁﬁ)ﬁ%s anlcRGacERRBA glf)t@\@lﬁm c‘}:ﬁeuﬁa@h &0tif extending over
e-ric

ac st ei
v b b0t o B bt B R - BBy
conserved Iwagavegidn and 4 yqpendubranopdoikis. There is an intracel [ ul ar

dl@ﬁ@fe%ﬁ tﬁa@tﬁ&ygolnﬁﬂes"% G&%&r%&genﬁltﬂ%ee Jhﬁﬂél ert}lbﬁlggthﬁ are optimal for
transmenbrane domain. It is clear that there continues

developpgnt gpiheangeis deorisr TIE@%E/ Fﬁ“§n {REPOHGTE R Hisegid aat Revidsegiess benefits.
t Matefeanes opd harad, inklndingdeced appiceiots aadpubh@ti@petstincorporated by reference in
ﬂmueﬂ% nts. The invention described herein neets this need
provi des other benefits. Al references cited
hereln i ncluding patent applications and

publications, are ing I e in their

entirety. SUMVARY OF %&ég$§n§%#?%NN$ﬁ§ ﬁﬁ@ention isin

pHrtnvhaiged ingart bdyal dndendentificetmh biorvaddty & Eplaidibetling adentEsinB4s
1mmun&brﬂ.gg'atgg arﬁ’lg(%@s Sctn(( §ééﬁl@nt@t§eréo@1%§l\‘@q ‘Bf&éﬂg % e%%mpo@tgﬂt 'argloctg\taﬁégeous

ra ments t hereof ) resents as an_ I nporta
thefape%{ﬁ aar%fa wﬁleea@@wg PORES aﬁ%’ﬂl@s frgﬁlgf@eds bagqgion ndline ﬁvlé?ﬁ‘t Pe}f?“ binding
agents DO hivElEisn, EOTFREBddthEeR$ra@tid 1r1ﬁfﬁitzh]101d&aﬂ@ﬂ£éeﬁﬁ ddnddtidu@ingfor use in targeting

patholo gpall1 g)%dl g‘g Qﬁ 461an Q/‘ij[h re@s ggﬁéor Qithltl)hO% tﬂe % lﬁﬂlt]i fh hg@r‘?’d g)até”uways

escrl ereln, OVI e | npor tant erapeutic
Accordiggla diirdueition Bigerms giethers. cggeositipnst ki a@tartﬁlgs ParrscHEirelapd to EphB4
bindingcoNndi t i ons associ ated with expreSS|on and/or activity
the 8refe.ntE1 Ver%?(-)ggg)&lgé allmb?ﬁesgha l%ltl suc as S ecb 1{9}%1%/%&1?)?('% %%}l%he
ampmvﬁmgt@¢mwawwmawﬂaﬂ@wb@k@v@d@@@“@ﬂﬁ@A“@ﬁﬁdﬁW@km@héGﬁrmofme

antibodP§RS €Aty ik ﬁmah@ mrv@twa%an ﬂnlg)efiabaﬁ 56 A br REBIALS WelNestablished in

i fi ind) to one a ect,
the . R 8}%0%315%)1%& s SOl iand PEERBR Gt By o cxresed i
terms ofphrariey of qaenfitative vilengbdvokig@y flmmmembodtrﬂmet anbindyedyfinity is expressed as Kd
values a%@ %ﬁécﬁs ngﬁilslcy)m&lng Qﬁm@'l&@ nmgm%lzw atvlalt@efm:tgd G&Qraﬁ% Inh BfeFGYably binding

about pM or bétter. | - estab
Tty s 0 BIGFHGT BF FIIE G S Ieg Hides i § PaEEpsrgps ovn
the art, mamdlmhﬂedeednn&dneﬁmmn Bigis@iny otdin Enditglaif@iymafur@s s@yisuding, for
exampl.?%gco%(% cco déﬂyflﬁ&%dﬁhsﬂ variety of quantitative

ues I'n one enbodi nent, the binding
alf PRoisReg ﬁh‘%lﬂ‘@%mﬁé’s@@éﬁ 28 $ORE PAPAdE oS # keprtding region of EphB4. In
some erhlﬁ)ﬂﬂfﬂeﬁ’t@ i@ 80113l infiBodd bihdishi pblypdp@icGompribing, Rordik it T & @6hsisting essentially of
the Ephg%( qurace ulaerfdgrgagt s). Cenerally and preferably, binding
fi'n IS measured in vitro, whether in a cell-free
oln Omswecta%%@mnmn@dw@@tap isalgted gtyEpki4 atirednibe corgfeteqgitfelplB4 ligand for
bh@mg%ﬂgmg4in the art, including t hose descri bed herein

can be to obtaln bi n asurenme
i lﬁ 8116&85’69 tﬁe 66Pt10é])PéOH€FS an 1s%llat§€%1|1 ? Iﬂ#é{l aa 1 é) %ﬁ.’%‘}?&% uces and/or blocks
EphB4 {cRy i) hvamuie &hHoSMentd, ﬁp@4@uta@p®b¢rylatt0h® inhipitedh teferd, prdew bldésd.

af ohSQheBL ﬁqn@%@@b Qlodyathe AL ARG c@m%ﬁsgsan d bi ndi ng
regi on of In some enbodi ments, the isol ated

Rty lﬁ@*&gﬁeﬁmalg ©¢ f"br(ﬂr Wfé’ﬁﬁ?@&%ab@d?ﬁﬂnl @V%)ggequ%ﬁ?lelgcttﬁdﬁ@mcﬁ]?e group
consistind ofconsi sting essentially of the EphB4 extracel |l ul ar

domai ' [ :

0T o BB s Nl R Moo T R s g oo

i gand for b|nd|ng of EphB4. In one aspect, the

i nvention provides an isolated anti-EphB4 anti body

that inhibits, reduces, and/or bl ocks EphB4 activity.

In some enbodi ments, EphB4 autophosphorylation is

i nhi bited, reduced, and/or bl ocked. In one aspect, an

anti - EphB4 anti body of the invention conprises:
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(a) at |east one, two, three, four or five

hypervari abl e regi on (HVR) sequences selected fromthe
wW@e@ap3wohsi sting of : (i) HVR-LI conprising sepEiBhSm®07/060115

Al -All, wherein Al -Al 1 is RASQDVSTAVA (SEQ I D NO

9)(ii) HVR-L2 conprising sequence Bl-B7, wherein Bl-B7

IS SASFLYS(SEQIDNO 11) (iii1) HVYR-L3 conpri sing

TTTP
1@;1 nﬁ&% g%—lﬁ?ﬂ‘pﬁfmgcse el}cle sB ?#7 Cglgelﬁ é3 Asgl“\é é\/ﬁ 1 RON%
o0 @V%L@mglpgwg\smqel(csggcp DTNENE) O QIHTRTHE (SEQ 1D NO:15)
CRITPI | SVRE1 %&ﬁﬁrﬁ%ﬂé?s%g@ﬁce Bl 0 WhekRiD-Tad s 19N& YLH (SEQ ID NO22)

S TR aiancerproe T itk EPE i s Evansvia szom
NO:4) sMRGSGLRLGGLDYAMDY (SEQ ID NO'7) ; and (b) at |east one

vahi anfyEMReoMrehElcichd @1 ¥ 8 A HVR7SEOURRE RLGGLDYAMDY (SEQ ID
conprises nodification of at |east one residue of the

NO:7):@8juence depicted in SEQ ID NGs: |1 -17. In one aspect,
t (bt lelv eetvin@int HRO whelés thamrian HivRaeyercompipiiss molifagyn of at least one

residue BMG se%lulg{cg geplcteg H{SE&IbY\%sq I173 i x HVRs, wherein each HVR
conprises, consists or consists essentlally of a

S8 qurenRee: benEationdreidein pRBodyComMisRe pRS| & e bR B fipHVRs,
whereinNe¥ HVIR bifiprisdd) donm%rebrﬁls@&@nh@y DX quaﬁce cRO RSP @IGh dofsisting of

SEQ ID%W? rgls:y(serlelg Sk@ 6\?839 %T%%on %ﬁ/&logd 3 o(? FDZI{SI]% (l)lno 1t2 correspond to

an HVRak2. BRRITO: 1 SEQ |F.D6NOI 7 cprr@epor@ P Belio HER HON@ih o MREspond to an HVR-
H1, SESHSNODE. NE. 36 ccﬂresp@nd 1Qkn BVIEAD RESHRNGD N®7 8 YR 1o AMTR-H3.

I D. NO. cor ond to an
RGBT Bh e BU POR <P REe i S ey %W%?rﬁ?fﬂ?%? HVRH, HVR-
H2, andHiXR-H3, whaiRedcR in ¢NARchiBpris¢dSROMP NOMNVRHD3, 1L.and HVR- H3

V‘fﬁ%ﬁ@énﬁ}oc%&lh an énﬁbdréri% d€he m&RHR rcbn%%es%ﬁ@ LlDﬂb*QLQ ’H\/]IQ-B LSR-H1, HVR-
I'n one enbodi ment, an body of

H2, an fh‘(ﬁeﬁ% .W'&iﬂfele G AT S CRRURSES| SEQH?/%&OEQ 2R Eé H\/R— H
HYR2:mbaditentviRintiBody whier ieventiod acyrisds M VR IdeHY R-COHWER- BE §VR-H1, HVR-

H2, and%ﬁa E?VJNQB% Qach :l'gorde]' %Omﬁ;lnses%EQ% Nbrb 91n ?5 § I‘Hb di nent, an

ant i e i nventlon conpri sés R- HVR- L

vaeLeslboqlwt AR antipagiRpfthe iayeriopgiRonHSSs HMRelrleH‘riR a¢HR-FH HVR-HI, HVR-
H2, anddNAEH3, whEHI EdcB @Sor&i QrhfisNOES,ID Wb;9, 1516,2,5,4, 7. In one
odi ment , an t.i body. of. the inv n r
Lo Bl Rk 8Yin R [ B B A RN IERS, v v
H2, and{h\&}-B3. pyhergie pach.jimordar.femprises SERAP 30, SE@ LD NO 9, 11, 16,
1Vari5mt HX/Rs {ohin Qﬁiﬁo@@@lg InfE@R RSN cadiiv@nddifeeiis @ond dA@ore (such as two, three,

four. £ nvent on con‘%rrﬁée R-LI, HVR- L2, HVR-L3, HVR-H,
oub We ﬁﬁre S erein each, in order, conprises

SEQ dDbMONGf, a HVR-11l Fariaht co@prisgs 1-Mar 3, arft, oHYRstityfioggin any combination of
the foll g JoQEMs: A (¥ b)) Aw(g elt E)Oﬁs (fra)pl) h@v@ FPdinfiia¢atv Qng of

one or mpre (such 1 hr ee, ourlbflve or nor 2

r STt i Y i h%" C"Hlpﬁseéhé (o Rty o PHEODS i anpgemination of the
followinggposi@ms: Ba o) seiBelYbr)l, 2, 3, 4 , or 5)

S %E érhﬂ(&hﬂn@lﬂsﬁ H\ﬂ{ PAWai&? EUB{_PH&E h in 9f3 5 @e6 (IrTJ slu&\Mup(gls 1n any combination

positions
of the f((llAWJ@g pq_s)tlonsa%(QA]E@r{(X/Céﬁs (L)T) fllQ( é\hg Feﬁwaéqp,gmx or ) Cé6 (T V,or]), C8
(P, L, oHYRmli 29 vlagrispnt conprises 1-2 (1, or 2) substitutions

I P angm %ﬁ‘bl n a’&l@ﬂl Ofrlaril:t r30emf}¢rlgels ll %:ﬁb 93) ?[)g lfs%%uto onmﬁn{?{nﬁnanon of the

fOHOWH‘BEPP*P@% T iner $)S@(’5(G10I . (dlld D92(I OTSL,) 4, 5, 6 or 7)
S st bdislien S HVR-aNYaserinpatd 10971 0f 3,ukes)s@si@¥nd4@ any combination of

the foll (?ﬁc’ggotf)&%ﬁ? Eég(g(oirB gfcs 6)?&@@ (Ct%%%z %?0 @r S-cISQr R), 3% Eg('Dc g or E).
oln of€)embadydenC@ HVR- B3 vaBjnt comprises 1 substitution in the following positions: F3 (G or S).
4
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In one enbodi ment, a HVR-H variant conprises 1-3 (1,
2, or 3) substitutions in any conbination of the
WO 2io7e8u6py positions: D3 (T or S), D6 (G or N)PCHHS20DH060115
(I or L). In one enbodinent, a HVR- H2 vari ant
conprises 1-5 (1, 2, 3, 4 or 5) substitutions in any
conbi nation of the follow ng positions: E5 (P, or L),

Letter(sf% pgr%t}?egoi? %ngl ea((h doosc%trlonﬁgocﬁcates an 11¥ustfat1vei_s&1}ﬁ¥1tu@? (i.e replacetmer]ft) amino acid; as
would he eﬁ‘#ﬁmf tg g sillegt iy jrt, sititelalty pfrpﬂteh@nﬁowmimmsmﬂt@@s ping#pits in the context

descrlbéa?hel(elﬁcﬁlrbe &tlﬂe@yt aEs%:{sécﬁl)smg RRALERENESH Be {0l bR @&an
a{?os' ion indicates an ! ustrathgﬁ ubstitution
In one

't REBHBHTPTA TS “HEP Y OB RB ) rg%\ﬁnagmns%thé spguence of SEQ ID
NO:1 osk IHI dredspeq, thehevedion pI‘OSldﬁS ta]a;mtlquy yongiising +1EYR-HAegion awipdsing the sequence

of SEQ S N@l{l’»b«§ t5 i dr Wt fngﬂe ‘Lnt(ﬂe ﬁ@éngocﬁ pll‘d’\}ldEJ]a% aﬁ%%y%éﬁl rgﬁg ¢ HVR% region
herei'n 'can be routinely assessed using tec% ues

comprlwé%ﬁequﬁlce q).féEg Il]P Ngna(?r&. Ino(glg Eﬂnl?oglg]antﬁger %Yeﬁtlon |plﬁ)v Fren antibody comprising
a HVR-a$ peiot confplieng thasentico, PO INDesoran 1antel chballmdm0 mp invaititigprovides an
antlbodg oiﬁgéﬁ 111_3! a]H\/rIQEi 1% o’ @ Iqslm It}{égeqﬁglge ot %ga & 91% ﬂf T %E% !)IQ eMdlment the
I n one S ec venti on proviaes an

1nvent1(§mqvﬁ@sdlp alglaiaﬁb'lcprggrﬁlgg %‘HWﬂ{B Fiop ggripaﬁn glerse ﬁbsqq;g NO: 13, 14, 15, 16,
or 17. sequence of SEQ ID NG 3, 4, 5, or 6. In one aspect

IIH one a ect t‘ile 1nven orng)\r/otV%gssaggr]uB(écp CC(ém Xl%g%rr%% Blliels\é.:r)rl]e%s} ?WO orgll three of the
f0110Wl11gn one enbodl nent the invention provides an anti body

C(‘Bn'priﬁ%H@s&ﬁM&é—&mﬁ%ﬁl&%s&lgéﬁperdf%ii@g)f\lb@ sequence of

SEQ ID or 10. enbodi e i nvention

St A R sy SRS B oEvR 1% et on

c@npr | sHYRyHE raugequepces gk s@EQd MSKOD ¥€: Br 12. In one

elm%ja!s&@tnﬁle intedfonl pﬁ)‘(f@i&t ah %1b9(ny8ﬂ11gﬁﬁg Mot Bﬁé hady two, or all three of the

conprising a HVR-L3 region conprising the sequence of
followingey | p NO. 13, 14, 15, 16, or 17. In one aspect, the

I @Vventd BYR-pr gvicdesoamisagthe Baayiccad APR IBNOY; at | east

0 , |} owi ng: (i)

Y aatﬁl‘hgg%% lthe\géeé coirish “9‘ sﬁe% e é’?glae%ﬁ):ﬂég of SEQ ID

Nap2; {HYE- Lésewweﬂzm@@aaeﬁéeéu%mﬁﬁ%%@ t'Ae sequence

ofhe Qo hdd Pdencds (FISEQ D HOKVRr HBnis®euenigacpanliidsidg HVirgic., Hi, H2

or H3) as 1 %hcate 1% Flo 1fne '?El%(g ngrggfrm%bem cons1ste1g Wlt ﬁﬁ@%cg numﬂerlng %t%?ltas c?etscrlbed below.

n a eas
Iwgne a@pectal]hq: 1nyqqp(§1@rqgfdestah@)ofhgq @@Ws@@ heagy ghaig HWReql_lpnces as depicted in
Figure S€CQUeNce conprising the sequence of SEQ ID NO 9; ( i)

ﬁéonela;s[pl_egt( ??e ﬁije%go%eﬁ{?&?lg%wbgalﬁfgca%gr%&% usgacnﬁ—b\pf{ Sﬁ%uelg%es as depicted in

Figure sequence of SEQ ID NO 15. The am no acid sequences of

Sé%@e lelgo&i%nts ¢ abifbodiEEor i ﬂ@&ﬁﬁ@'co&%pﬁéa allighe %ﬁltvaﬁaﬁale domam of humanized 4D5

as _indicate
o AT (RGP b P et ERBAES s B R om0 Us.
Pat. NoKedoa 1 3ndrixe i ahg). Bigk Biehi2a64),de@ S 101med) bekpwed ih SE@MENO: 18 below.
aspecty 5 Jg*h% G'hﬂ\\fé? 'Hu' Ahsh 'i»%‘ﬁelds%&e%%' AGQ% Q3 é&ﬂ%}r&%bm%r Ile
heavy ch equences as epi ct I n
one as}“j@gys Ar 2 SerGlp Asn Yah Ass Th Ala Vial Sia {québq}légln Lys Pro Gly Lys
conpr i sl B Lyi anthchwryn Seh'MB ﬁemlu EACBS SasGld emlped RelAdgPhe Ser
Fi gur Ser%r er E%Fbl%r nPI-Jl"l fh ?,fu ﬁlnhe ?e?ger?_? 8 P%ol}ﬁu Asp.Phe Ala
|nvent| n conpri aln vari ab of
humani e dy4DsCys kil Gl : hiHrsEg HhIEﬁ’OZEimr(I}lN(ThI)Lys Val Glu
Genent galys 1d7NESEQ 1B hs)%amR %Elmgargmerhﬁé&) USA) ( al SO

In one ejn%f fin% %ﬁﬁlol}/’A&(Dg &S &51‘[ cl?aérhﬁ’\% d%ﬁ;g Zeg%ej]i?e 1§rrr11gdéfl_ ttognaor nﬁ)re ' of
positiorSEQR6¢ MdNO(ALE Aygind\Wis a3 indisgged in boldBraticsivbgve Th;pecaeiy) SepnePr 0
Ser Ser Leu Ser Ala Ser Val @y Asp Arg Val Thr lie
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Thr Cys Arg Ala Ser G n Asp Val Asn Thr Ala Val Ala
Trp Tyr Gn An Lys Pro Ay Lys Ala Pro Lys Leu Leu
WO 2@7/T30095er Al a Ser Phe Leu Tyr Ser Gy Val PrOI/B82007/060115
Arg Phe Ser Gy Ser Arg Ser Gy Thr Asp Phe Thr Leu
Thr Iie Ser Ser Leu G n Pro Gu Asp Phe Ala Thr Tyr
Tyr Cys Gn A@n H's Tyr Thr Thr Pro Pro Thr Phe Gy

I L
embodu(lf_lwﬁle I%d]} 85 %@A}ﬁ%ﬁl %%e uen e clo e%) cyslssre]r in 0s1(t101F]EJ§OéF}? ﬁ%o#tlor{ﬁ?? and/or

Ser in phifiinB 4 %@ﬁ@dlhgllg firt ong PrabOder anamibedyciﬁﬂaainﬁensemﬂsr@nreses 4 lght chain
variabldBBfhhif b Gridhe B qRFce ABYiRdAf SEI@H@NO Qrb%loC’vO 66 and 9 1

Fespec HIaFST e Ire“réf'r_ SR 42 i

huMAb4Ds €8s e dlacsac@n Ayl Sadar a o $y1tGloGin 393 PreGly Lys

in po SAlta %@y@]@eu%@lgﬁé)f yr §§ rAlal §ér Iﬁlg %l?l]: Ts&) §er %:iy Vdﬁ%@&qﬁlrg glle}Ser
in one_enbod i nvent

conpr i €& §efz§”x $egﬁ{y Téh‘%ﬁp Hh%l? Fﬁbﬁhéﬂf‘d%fhéﬁf He‘b%‘HB‘i"le‘}i' Mg Pl
sequente Tgdpt Ciseth Gla S&SEAQ THOTNGrERo D] POxGly GirhGlp Thiilgs GliGlu

Met - Thy i€ %E’oﬁgsﬁaqp b%&ﬁ{) (1§@1£re &kés AFEnd%'hf'f‘ed)ser val Gy

Asp Arg Val A n Asp Val
Substitudgdresipipgs WA gesngefio MO H® Ty Fﬂd@“ﬁl i appe Gy Lys
AhRib&IR oL Y SinteBtibnle@itompi@e Iy lsuifBlE frdhdvod@hridBR@oh@tseqidhice, provided

binding.%%{vity%épl%%leis sﬁl)ﬁs?anﬁagl& i Arm%d. 0?@%?151%6‘ ¢ embégg m\\élﬁs ann&)%lés ﬂsthe invention
comprisPp gugn gubgiepp Myheavyyhainipgie@r cc@;ensuggggue'qrgﬁr Ine erfodimpyt @f these antibodies,
the franfvrk E6HsenER egf@nYe Shpris sﬁbsjtll_ﬂﬁonl-ayﬁ)sﬁ(éﬂ 7133Und/br@8 Liv SordQfabodiments of

tese bR PPNIB! b UBEW TH Beiﬂpog%~?mq%§%§%hipsgi%ébogiewpﬂse heavy chin
variabld dogpig &traavoikrseduaicelf/of haMA BB 5 -8 ORREEPANN"| Groelitaek, Iimf, SottheSan Francisco, CA,

USA) (élé&‘f&éﬁeh i B&Np.£ MAP K146 1@@:)’5 SHbI7alk e AMBWRE IioY. f{\fobﬁbﬁ%) 1073-93).
donmai n sequence, provided binding activity to

In one egibpdimeph, thesg apt)l}aoih%st hﬁré‘emprgs%? huymag Ilgét chyip, frgppmark consensus sequence. In one
embodiREH) Aidkd MIMoSics oaﬁlbﬂlsb oght eainfVRt sh@eﬂicﬂs\/(ﬁ HIIMMDG@ APdckGiBedan U.S. Pat. Nos.

6,407, ZPSUQ? QZ 1%%”?9 Fn on oldl%ne[agéée antgg‘od s %(J'E]ngrlrrs% %n tcllnabn V&rla%[ésam%lﬁn sequences of

i'es
huMAbﬁlP%ﬁﬁW@ﬁﬁPH@nsf@n@@sh Yegq E@@csén Boreped. S&sUS krdvirdianei! torin ES. Pat. Nos.

6,407,2 P08 58110337, Zﬂd Leé 3t BN BiiB20d4M 3&}@5}303@39& ments of

t ese n (0] n.7 1 S s T.
RS 0L e PO L D o R el R TR0, TR e
framewbr@ aaqyenccframnrlsvahq sapkwe doTHR IR NOSafeWoE k 25 8guéne.as, 26128, 29, 30,31, 32,
33, 34, U MARARG3 B ar(dmpﬁb B3 sefBREN S IDINS:0 nggwohlssé%ecmely In one

Franci sco, USA) (also referred to in U
embodlmjé, an gma@y 0&‘[&%1ngn@mg%pr§%s7 1glg ﬁ]anq_Vé]éab@tdongm Whtjreln ﬂ?ﬁ Framework sequence
comprisBitho lsequn20T4EQ IIBNOE:B3R, 39,1043 @3),.and VRO NE Le aiddiseueérbgs are SEQ ID NOS:

2.4, an(g/ eS8 ?(%%godi es further conprise a human kIl [|ight
ain wor k consensus sequence. | n one enbodi nent,

tlﬁésfeenﬁ?ﬁlm% dr @4bedy ApPs %@nqlqngmpﬂéqﬁafhwvmn%ab%ﬁ%@ Wherein the
framerSHH M&be’ia@&o&pra& thles@lencb et BQMTDWIAS: 46Pat, 48, Maigor 49 ariHA/R2A B H& and H3
sequences are2 gECgl% g)hQ ag (?r 7errg‘sb golc%lvege I’htj brg%ﬁ'la (I)S nmeéqg tanluapqpbodégf tl%e invention comprises
a light %ﬂwa%doala@mmﬂ feyork Eayragstcapitise qhﬁ@quen@@’ﬁﬁﬁ IDANOS: 42,43, 44,

and/or 45! ADEWVRE O, L2GAI LILSA: n&sadr@@q Iﬁmsse di, EuQﬂjdr s, Lésp%cm%’@t

Lee .
P 30 o) a3 i Sripsaps iy phein e
framewerk bdap@aycoppristdtee scqent df 6FQ HONDE:i 16, . dnéé ynddhell 1, H2 and H3
sequencé@drd SR © ISR %dj&h%g,wﬂwébh Qn blcRNBRAKL sﬁﬁy&ay@m invention comprises

a light c%ggpa?lla‘t?lee c;)g}amgvglséreeglyﬁ?enf%gleve(flgseqlgece cgtiprls%‘réei se%nce%(zfzs%gé]% %OS 42, 43, 50,
and 45, 361, H\aRidV, 02 ar@ 1.3 s@naicdsiviR SED ID NRS:and akd3or $& quupnively. ar e SEQ

I D NOS: 9, 11, and/or 15, respectively. In one

enbodi nent, an anti body of the invention conprises a

i ght chain variable domain, wherein the franmework

sequence conprise the sequence of SEQ ID NOS: 38, 39,

40 and/or 41, and HVR LI, L2 and L3 sequences are SEQ

ID NOS: 2, 4, and/or 7, respectively. In one

enbodi nent, an anti body of the invention conprises a
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framewor k sequence conprises the sequence of SEQ ID
NCS: 46, 47, 48, and/or 49, and HVR H, H2 and H3
wWGeWaeswes are SEQ I D NOS: 2, 4, and/or 7, respeCr/Uy®by060115

In one enbodi nent, an anti body of the invention

conprises a |light chain variable domain, wherein the

f ramewor k sequence conprise the sequence of SEQ ID

Q%Eﬁeeeﬁnégcgmfgl} én @E %n%g ﬁ?(%vegﬁon is a%mt}(l {:rﬁtured tf ggtam Hie target binding affinity
desired.r I@Qp;qu(@rpg}fe }u}ﬂfﬁqltm m@ﬁq@d @ﬁrb@@“oﬁtbwpvenmm cg_rmr]s@@@iytlt@tfon glpae or more of

amino dcid Yp&iHoh PR, CGIOMTPRE 388, BN €8Y YisT Bk, mwm abb,e3desmiLes, 153, Lss, LYo,

L1, L9§kle9é§én II_%Q %{@ a %&;mglg i ua fgrﬁtg m%@.r gr}l‘il e%&ﬂ%née%ﬁ%ecgﬁglsses one or
more of {8 fgl@q/ue ﬁ@@gutanse(aﬁﬁ@elhavmnﬂZS&, G3aNd3 4y, P52aL, S54G, G558, T57S or R, D58,

EorG, E}@é%lo&%)' ¥ @leYiont 'oﬁban{)@)seﬁ@@ i3 RERLF, %L%@»N b@ﬁt’ ®@br bNE s91T, YOON T E
venti on conF ises a light chain variable domain,

m”\T%ﬁ%?é?%“fﬁéﬁP]aﬂﬁﬁﬂTﬁ %Sequence conprise the sequences
offh OﬁE@bbdﬁné‘ﬂO%i andiBqdy 43he ib@ntiod Rehpdses a ety iR virlable i@nagndmprising the
sequencle %f Ir?(gng eé&@ ITE %{%’b%dy 01” ilhe %g{ng{)cog@n ? a hgﬁt chain variable

respectlve one e i ment’, an anti
domainjcopsisips %ﬁseﬂlsﬂn%fof P IONGret e e cbbpdstsplaftintitody ¢lgegevention comprises a
heavy cbdlrn‘ﬂlhﬂilb d@hih BintpyisiBkeSd se@@nce bMSBOT® NeX S8 RY Eligh@dhaiakfriablk Ggmain
comprisin the e %Q&Jsgg f t he invention conprises

P ﬁ % t one or nore of amino acid position

Hzgl’ne ui®qdim¢8 4n anjyRiy of thisinventids SomiHsep a h¢48BchaipigFiablp d@nain comprising the

sequende 3§)SEd—I§]NO i3 Zn onle %bodiﬁé&; anl-agtﬁ)od}J-(QfQ]%e njv&tlion ée%ﬁisei—egl?ght da@fvariable
i ni

L96, L97. e l.e an at ur ed . . .
domin R S8t S T ST P, PTG iyprtppgomoriss
heavy chayl Yapghlavigmsio beiprisiog thoswagrend a SHIDINGES Sred v ight thain mariafl@ §B)ain
comprls%lﬂm’secfugh%ih@f SE@%@NO 5904G  B5S, T57S or R D58, E or G

, in the |ight chain, V29S, S30E, T3IlI

A8 9 H\l?%%rEem 43 @RPOdYS@@ m‘@tﬁ’E c?ﬁlp“F@S a é@iylfhal?g ?ﬁfﬂ‘rd‘@a&i’rc"mpﬁsmg the
sequencApof ST Nir:57 | In b9 divbadimeht, anRR8@hdyouf ths invertion] (9%&1564 NlightBain variable
domaln%g[ppqglh Qge eﬁ& oﬁga‘%(? Eﬂgd SEQfIn Brlg%mi)&ﬁ{i%m im h rtﬂe%gﬂ?nn%n ?omprlses a

eavy varl domai n COI’T‘%H Sl ng sequence O
heavy ceEQar@leN@nes conmrf%antée wserE PR 1D Mo Tad 7 b%lag}laléffartawe domain
ummmm@wem&meﬁe&@EQmDN©$8a i ght chaln varlable donai n

CI%%EG m%oc{-] %ent[ an an geell’lVoefFUO{l (gglprlses I;@ avy Chall’l Varlagle dOl’l’lSall’l aCOl’l’lpI'lSll’lg the

an an he "I nvention conpr
sequenqq e%i)%@ I@mﬁ - Jmere alblPOéma@tn@i aptiheding e sivengion Welpesemﬁahtcealef'aﬁable
domam&gﬁarllm% t!h@e@@:n&%dsm 1D ghbo. qméﬁ.e RmYRnhea) hrin GHBPb{ Mhe invention comprises a

the se nce of Y 54. | n_one . .
neavy o BTt S BBt oL PRSI Poh AP Fae gomai
comprigygaheysequiras of SELQNP &Bt68. domai n conpri si ng the sequence of
FEGhd e@lb&@né@ an iﬂﬂb&@ &f tmgﬁ(ﬂ%&ﬁprmég h@a% éh@lg QMlaQIE d&nﬁ% comprising the

i nventiaon conp rlsesall ht chain variabl e donain
sequencg Bﬁlﬁﬁq Igl%mt ﬁréong élalej)g]llﬂ?gt ac‘slfam% qf Ege Wnélen coplﬁrlssﬁ,]aehght chain variable
domainesriyodihgndaitcquead o8SEQ IDadY. 6D fln dkembawiingnt irontitooyElicS@snti@an comprises a
heavy cE‘a@@\)‘aMab@cﬂB{ngﬁn ¥(§l{plrlgpé tﬁe sgﬁl!gﬁé L B ﬁ‘ai | B’Né Jilrﬁgd 5 t élgig UEAGE d(Qltam

chai n vari abl e domain

Compﬁ% ﬁ?og?ﬁﬁ@oftsﬁ@ ”% e@tﬁénc e of SEQID NO56. In one

amb&ﬁk@ﬁmmemaﬁmﬁ®kWﬂ&dymﬁ%m@hﬁnMﬂMﬁﬂﬁmmﬁmﬁﬁﬂBEMS@ﬁmﬁmwdmmUﬂws
for bmdglé% ]?,pBEJRS n Va{s:l re&t%%enlgvegtl 11 8 d)VldeS ?Entllla)-%dygﬁi bl%de ‘a)sd?eas%rg{ eﬁ)qope on EphB4 as
mwoﬁhnveﬁﬂm@%mebﬁnmﬂges a light chain variable donaln

C&Jﬁpﬁﬂoﬁh ROhd REn8 BALRAGR i10freaBE ekl BerNEBRR, thé dnifWRid p0s1t10n/b0undary

dehneatﬁné &b {})Ierql%rga‘iﬂﬁ I%QF Ia aa%:a btl%&%’ or]: W‘l;yg eﬁ%j:a}{lg Qr%t OQOHtcgggc{f eeVﬁig(éus efﬁnmons
known BE@att Bs NS @d l@ivd ). aSamie gbritiontvaihm awamabl ldbreairdiosyede miewed as hybrid
conprising the sequence of SEQ ID NO 58. In one
enbodi nent, an anti body of the invention conprises a
heavy chain vari abl e domain conprising the sequence of
SEQ ID NG 59. In one enbodi nent, an anti body of the
i nvention conprises a light chain variable domain
conprising the sequence of SEQ ID NO 60. In one
enbodinent, an antlbody of the |nvent|on conprlses a

o o o Y
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In one enbodi ment, an anti body of the invention
conprises a heavy chain variable domain conprising the
wGeayaaeswee? of SEQ I D NO 61. I n one enbodi ment, BEI/US2007/060115

anti body of the invention conprises a |light chain

vari abl e domai n conprising the sequence of SEQ I D

NG 62. I n one enbodi nent, an antibody of the i nvention
hypervarlqbrf{)lpors]lii%qs 10 Qhaééfje %BQHEI%E gn %/e reelm%Q g)eqe WHEH grv%r aélg I %}u}edgreone set of
criteria dbli?dﬁlng deompt1p bd qugyide hevpsre@m@ﬂ@eloelﬁnd@E@fﬁe@tN@OBczﬂerlh nOxgrpgymore of
these p(@ﬁl@tﬁ‘éﬁn alsh B@fohrﬂl\{@&'ieln&ﬁ hHe QM08 o AR (@Jﬁlﬂﬂl@%ﬁneﬁ B@&W

C P e o PRy b B S apber: Fee HOMRFRE wtbody s

polyclopat wb@eslnamneaanfopcbmdljs thhratibddy ndgected (b die grnECORENtihOE e clomeric

antlbodggﬁ] %m%aﬁl% aﬁfbodyh%uﬁgﬂyeﬁ aﬂ%%yl &H%ﬁm@a%ﬁt@@@' @Iﬁsom%nﬂo&ments the
the art nd descri bed

det ai |

antibody S TR RS 89&mefﬂh 5 G OB &Béli‘“tb?ddﬁsl alzrﬁa%rFyb' S £ o s

diglohanembdingt, shehytpedyias dhalptieantiogly.dor eedmpinananttiohoahynpitsig antigen
bindingg%%ﬁﬁ?s?ﬁ%%ﬁg%ﬂ%wg H(fn%!k? ftg@faa%%é%rolg geﬁsog ;%Iurf\gﬁl dllm%le{? 0rvlbumamzed sequence
(.2, fragpsierkgader oo’ dofpaimicticreey) aficabinoditeraits nawlp e deppeifipiouse. Inone
embodi@ént,_Y tiEmHIRE He@ﬁdnazbi @ntﬂ@ls letgl WitSnedl By iti@kncki@$E phage display screening,
etc.). IIP (%g Ier%l%o 1rr]nsen ga?' cli]umerlc an??orcrle ]Qf t£e 1n\{erét}0\rl\1dgas \}%u.rlfleav heé r?sra\r{ d}éuénarl? g rciglé)n. In one
embodifyent, dmnsmdfehgét qhgﬂp@rrqgam iispedto p &gghanrranpn Heht chamdlnfopefrn@n@lmenh the murine
heavy cB@h vefgioﬁrsifasedtb At e@Ic 8Rse of these positions can

1.0NS

so be f ext ended hypervariable r
PR PP B U e LB DA P G e R
affinity mamiab@dyriaing wagth pipnge Indgarafted @ Phsod ye subpsptugd mrgino acids in the CDR or FR are not
limited %M"gﬁr&% tShe cfomﬁ 01%@51151@1@913%&? 5 O{BQJ e}ﬁ'{;&»cﬁ}%{s t%h@)@gy of tHeMvention

some enbodi ments, the antibody is selected fromthe
further ?ﬁm@ﬂ% c%gf‘g Enszfqlrwﬁmg fes%ue(s; Hlt}iﬁﬁc Fe@logﬂlfltl 1(618 aymprﬁyf:dgﬁ?cfoh fufui}lon including
enhanca@@DAra@dioradiGChiolyion sad Ruerbiillize dtianintibeidy of tarithestioh thalde those having
spemﬁc%ﬂéln ﬁgqu 1mPIIOOe &a@ﬁ% mgén%ﬁ}lhé ts, glp gntl@&ﬁds Qp[ﬂ 1n¢e§t10§1@0 rlse changes in

ra rrent In some e I ment s, e ant
amino a|01§ I‘f‘éldl{]rébl thqfékr)c glon F}gblea_d Mecrp(s%ﬂ}:czor fl@ﬁtlog(ﬂ:g‘/decqeﬁeq)ﬂ%c and/or ADCC
functlorﬁa[ﬁﬂ/ﬁldieffeﬁdd B-&ch ﬁlllﬂl@t lnb&ﬂé’etﬂb&dnﬁen@shﬂhmlﬁbdﬁleam&llebﬁidﬁfaon f1© Eharacterized by
decreasecf%mrg%ﬁ s’uch %Qr}ce 0 %mgln%) Qo%Ha§ éon lemegt %a or dlqtagcg or ﬂ%nan Fc receptor on

ffoma non-fuman don
natural h&r Vo) Celéfo Irssomeebiadipams. thi evaerdics pf thqmﬁnﬁlozéd chogagigasd by decreased

binding (& ctfhs ihe hbAFE M\ﬁﬁdﬂm gﬂﬁ{an @&}/R@ ﬁs@ﬁtIAdagﬁyBﬂ HYyEA! Uﬁ@&ﬁese)nbodnﬂents the
one enbodi nent non- human donor i s a nouse. In

stibod G SRR ~ADSED LI S SEPBE YL PSRE IR B E235. L234
G236, 26 D20 Nad InEX 8 1B 203 20y & AEFS A 30 B33 Yand/opittag @uiddbesipd @yording to the EU
index). §¢ JOEIb @rél%gm}egtg (e antlbl)(ﬁles%&gprgﬂaglqﬁt%ﬂ ‘-L234§;/L9|315An;§ IingSA/N 97A.
I nventi on has muri ne regl ons an

i e %@PﬁfﬁmnmﬁW@?ﬁemeﬁd@d PREITPUIdet BIPTRIAE PPt (e gpitecn binding
sequencﬁh;&d)\fﬁed/hdrﬁlg IW(BcE}elh Ehe frtisiB4 Iﬁbl}@eﬂﬁdﬂ’iﬁﬂﬁzcﬁaﬂﬂlp Bind ﬂo@BﬁB4_C hai n.

! ﬂle alg%{)cges 0 tgle 1nven 1(in b&la%s&c ars Is r%celﬁca ){_})1%4&%%%4 %{ﬁ{s 1%6'6 %rlﬁagclgrsr’lents, may
modula@ fonet dm@oferapetit 4t @WB%@&O%@ etfme)@s, eclﬂﬁwbumvlemdﬁiqﬁ@h%dcﬁcwaﬁon EphB4
downsuSDSblkduldt Ji@RiEg] Eﬂ)hBﬂ%alEchﬁrdﬁt)na}ﬁﬂth lidaMd dBRhdHe@h n@Bcular signaling, disruption

of hgang %bgs fs]ir)]jtr tBin,OeplI];l{ rﬂcgr}oangg)r e&)éx ]%41 %Hgln%ée% C@gplgspﬁlgl?rlanon and/or EphB4

multimdrizgtion, ed/dr pliH4digend phoe@enftampm arfdfpedighaior ofeny d@edigilyanipvant EphB4 and/or
EphB4 Bdhd RAGHcal ﬂaﬁhwgt B ihi6 N ALUITTERLS and R Gedhidnl DG p@e%er%n §h&umor, cell

prohfer:l?t]g/\é Slg{l%g(?r aﬁsa'lr{c% eé/erct}?eé I'IIBETG Hrwglttlo gf;dlllsgrggfg]ﬁgcrlaé%évdt EphB4 expression
and/or aefiffitg Cidras fnumnstd EphB4 ¢xpless@h Agl/oe mdnging eld s@bEmanihhats, D@D ody of the
function and B-cell killing. gOher antibodies of the
i nvention include those having specific changes that
I nprove stability. In other enbodinents, the
anti bodi es of the invention conprise changes in am no
acid residues in the Fc region that | ead to decreased
effector function, e.g. decreased CDC and/ or ADCC
function and/or decreased B-ceII kiIIing. In sone
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anti bodies of the invention is of the 1gG class (eg,

lgd@ or 1g4) and conprises at |east one nmutation in
WE283/1306284, G236, D265, D270, N297, E318, K32BCT/KSDR7/060115

A327, A330, P331 and/or P329 (nunbering according to

the EU index). In some enbodi nents, the antibodies

conprise the mutation L234A/ L235A or D265A/ N297A. In
inventiocr)lrgeecﬁ§£le %1 ds t(t) E%B4 %%(glrrtle eo %OCP rge%%/ ?easntlbabgt specE!O ca@r binds to the EphB4
porypept rdes’ dompri §i ng Har 15
extracel@éaq WEC%} élsyqog]e @]m‘th)ém@mﬁ the\mé)p@q sgectﬂq@lygmﬂq to Emb@q_ptlde consisting of or

cons1st19é)és§é9teaﬁ bR Jpﬁ]@f&’trichlﬁ@a'r li()fnam mjsoﬁlgemﬁl%ms Hfl'@@ntlbod spemﬁcally binds
S

he i nvention ch as specijfica
e 5 2R & bt St R BT S S Ry RO BLIPSP e igiies nhibis
and/or backiphB4 @gpedt Svaohd/&pinBde. ds socicab@idnee s fechghody ndicesdininigts and/or
blocks ﬂ}ﬂh4 %hésb}mﬁaﬁ& th@soﬁ@ @%dﬁfeﬁt& \ﬁﬁtaht%dy cgﬂﬂz%% f(ﬁi g\ﬁ@ﬁ \K/lﬁﬁﬂ)hB4 ligand

I'ar S|$na in I|gand activation,
(reduce? ?“&Q?HOCB%%HQ feanhh! 1?‘?61 éQ:FtH 8% signaling, disrupt | on of

| Ing&ndpettethginyentxpiprdvidesBlsg of @pimtibadly B2he iaveotionlin tB@ifpaﬂaH(B&f a medicament

: 0

for the @ér{bglillt?rgrrlcf/og %ﬁéﬁc n%ﬁlﬂ%% otparhﬁ %}%Q‘ slruéﬂaagé ceglﬁeo ggﬂ% ! y CE(?P?);‘H proliferative
disorders fssope e imgptsdisereier We‘ﬁmﬁlhb gi f@‘ﬁP‘ieﬁen?Té‘llVé Ji&§ite: EphB4

an dAispeEPiRBhvdnii@anshided ued @gh Saibodp at thanayention ithdyrépa@ion@f a medicament
mrme?mghmggmgF)mkmgnd/or treatnent and/or prevention of a

roliferative disorder or a cancer; and/or
t Ineegt ayeeait th@qusv@mtdpsonmmsmals diruisideone argere irgibasits of lednvention and a

carrier. ERBBAMBOREES B QicAR gfla@fﬁac@b@ltsailly Lt(tcé‘pteﬁaﬁzu ch as increased

hB4 expressi on [for activit
ERhEA exPrezslon an REeTES s ez S ey plt ipymon
bin natssiedt, EphBationlprovEigirect@npogiinmenitnggleit dval ofitit nbadyn.

SIB %ﬁé afsﬂegtatlhé MVJHﬁJﬁ%%VId& CBIQ?OSlE% $O4m[§1)§1§1§ &fe %J 1{1&1: fﬁ{cleg gg{@-bfﬁhe invention and
I n. sone enbodi nen he ant| body specifically

(ECD) .
a““wbﬂ%ﬂﬁe?ﬁﬂgwﬁ%WQEEﬁf s kAT HLFY FSSEP K- or  consi sti ng
els sarspeat] thyinghtidntpervidp1B4 el banatiethd adualeic shahmia Mectok of teGivention. A

vector cgm%? 5%% Sf(?r e&%@le%Q{fglgﬁga)ﬂt \%p[grcsh(thl aS QJ eg(yresploﬂlge%toﬁ%rﬁ§éf a variety of host

tronger.
cells ca%??d@?ﬂit e @ﬂb@%ntmftﬁﬁbyaﬁﬁkaﬂﬁ@ qdﬂnf‘éﬁi‘%ﬁ $ é%lu dizgne embodiment, a
host cell #§ hmmarty&,c céll:lﬂl)f &bmplk oﬁmmﬁpfhcaﬁ SWRE tid Ohiirked¢ Hafhs b O4@ry QOHID)QELL

t he bogl uc
i Ipr]lr(])nebas egt ﬂal_?'] 1 en‘P onkg)l‘rov{gb eElnESé) m‘akl g anl%r%ls‘b(r)J é)?y%,(gqtvenglon %f)l’ example, the

meniop DL S and) Ptking o - BB Byl (;Vdnﬂfbeﬁls efingBiorci) ipricprgull ength and
fragmeﬁ'ﬁd tﬁ@eoﬁ%hﬁﬂnuhécg@ﬁg@te (shiRHIBEScoRPEMR rexﬂi’ésﬁﬂéﬁﬁ a SelhdR4hoktic@ P ombinant

veeor g Bl gt it RoGug BTty T vy PR A
pnepas@tt bainghtia predecament ofronufhdiae ¢oreriaegbitancs gl apomposition

contam&i@@ﬂﬁ)fﬂe@%t&ﬁer theah e %mﬂazm(ﬁ c&h&@é’s@% or @H%ﬂn ﬁﬁhB@ antibodies of the
cancer, a tumor, and/or a cel proliferative disorder.

inventiqnp IngyembaiEt; “i‘Fecﬁ]’t“%"smPfh%’mB]Ps%ar R P of T e P R gregpbodiment,a
compositigtl tcaghege e babbdydurtbiseas®es o carionehigspadk embddenents is pha.rmaceutlc ally
acceptaf)lQ Vlﬁ Gltlel e%oc@rﬂé?ly |arge§§clel'{ﬁ’ %arglffac OME npé?l{'ié{i lefthelt Jaﬁpﬂsgsggﬁhétfa& for

preparatlon of medi cament for I hhibition
admlnlswngath@qoal@@ﬁ@% {far e-gp e g @Oddéfﬁééttbwﬂt(fvéh ?SWQWP?D@ FPr By fhg egthods

d%mmﬁwﬁ@ﬁﬁltlons conpr|S|ng one or nor e antlbodles of the

Iclg\r(/n?einats ecT] the n den E:Oéllljl?s it c r1s1n &1 B r Blﬁamer forr]rip{)l%n & com%os{uon comprising

i‘call
one or rtl(ﬁ@aniﬂﬁv@?ﬂt auﬁ@mdlpﬂrcrﬁ Ve dreentipn endes secoagqoersmeé e ipge lalﬁer In one

embodiARt:, itreBERIBA pﬁﬁfnh&lﬂﬁléﬂy@éceﬁtm |IIDM1@ Qﬁllbo@ﬁhent' zﬂco@lﬁ&m&sﬁ Qﬁfﬁéﬁsmg an antibody
i nvent i Olﬂlﬁfr ovi vec

further %{’3‘?’85%% ca{rﬁ 1é1 ﬁ(f e oeﬁlioclnﬁen r;Hsep t%cal‘? alﬂ% Le{?] {)ne Slﬁlbodlment a kit
mmwr@mmvwd@sm@@mﬁb&ﬁmm@WsmﬁbnpmnsﬂmgG@mg wpmwbwhﬁnQSM@mc

acid of the invention and a earrier. In one

enmbodi nent, the carrier is pharmaceutically

acceptable. In one aspect, the invention provides host

cells conprising a nucleic acid or a vector of the

i nvention. A vector can be of any type, for exanple a

reconbi nant vector such as an expression vector. Any

of a varlety of host ceIIs can be used. In one

Y T 1. . r
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i nvention provides nethods of making an anti-EphB4
anti body (which, as defined herein includes ful
wo 2oogusneand fragnents thereof) or i munoconj uge@EBYS®AT/eb0115

nmet hod conprising expressing in a suitable host cell a

reconbi nant vector of the invention encoding said

antibody (or fragnent t hereof), and recovering sai d

819 One spee¥t T1he 1nven u(%n é)c({vgl?sgutséc oof %%%nﬂé]i?ﬂﬁ]?ﬁ anjtlbog§{,| t}%\{llwen%on 1nghe é)reparatlon ofa
medical@@ﬁf@o@@ therensutesond/aipreekl 1asfia theptment s dmrdtelatunle?rs a th‘ii‘{?étlmpf and/or a cell

prohfer&tﬁ@dlﬁﬁ)&p as b&ﬂe@ﬁb&l@ﬁﬂifs |t§eec§soﬂaels Heu OB oﬁ{&ttﬂode%maﬁéve disease. In some
I n.one enbodi nent, the

rodi2N tI%»?Ie of th? g L q
embodigginBE PTG’ & BHISI s E SO “H%SF‘%S e XL BE8FTPRe i nvent i on,
| In owrvepceintboidyarimtprovalesosngl o siddiconid obhpinyesiiangn @apreparation of a

medicadéh} fopt(ﬂg%erttﬂé[tﬁcQﬁ&or%ﬁ)ﬂEﬁdct?&%atﬁeﬁ afd dls%tder W@ﬁ a%la cénlaersaocﬁﬁor and/or a cell
enbodi nents i s g arnaceut i cally acceptable. In one

prolferg B FiFbrle S0 A BETE GG RO TR U DI FRUBAEF B In some
embodifnetty thedisc@npk bal@sgicilsérditiod isenisted @ith @dvgdadsst eri ng t he

C |

AL R0 o 15, LRSS s
medlcalﬁ@f @r Tllﬁ therpmut@@@d/g@v@@tlacthtﬁ:étmplﬁ\()%arﬁlqoglﬁr i}]@]b%sla@@geraa RPQE, and/or a cell
prohferﬁﬂﬂmﬁdr(&t Mkode Ehbodine@q e ais@r% isCABPSPatEY HiGedods QRRast tik@g. Insome
embodlmenltrspﬁl 1sor(%r 19 Q eathoﬁo 1rcr8 con&%on as OEPQ%HI’I ant 1'0 begf(:jsl es of the
Fi'o ant"'a &t Al igrp‘(f: I'ng a buffer.

I'nven con
| 1n Om?épe@n‘bbﬁVWththPﬁelsmf fhest ceﬂlef tbwatmmeluw frefatagjon of a medicament

for the ‘Lﬁ&%@fc @KH/(@ probﬂ}la@ﬂereﬁﬁg@ gt AWRBder, AcICR m&r tal téHibr, and/or a cell proliferative

dlsordewﬁli?%%lle S| n 161%‘6 % gﬁésr?{nggrit)tgt %ﬂré}%%%lé%fer?t&vg Fhlg%ger Ih? some embodiments,
the disogicie ppagtiological bendigpreaseaitodivwithemgiogeaesiei t furt her conpri ses

i I'ﬂ%ﬁer éfsllg‘et:tl I@Qﬁveﬁl%n ﬁg{&srﬂsé(;f Gh érp(ge de Q@n&&ﬁﬁ&% s in‘?&n&f 19 the preparation of a
9 the antib é) to a subject.ln one aspect, the

medicamer) loh @ﬁapﬁ}lwr%@ma@éawmﬂﬁwlﬁ At disepRsolE Gy tgRor andior a cell
proliferftivedibandee Mh badfe embodinvats pliceipardatis aruofatd onedioGaerentivefddease. In some
embodnggi? {hpgigo%gétdheﬁ Oﬁ)@gélggndglog &L’@é a@g IN t&an%m%eﬁ% Eent of a

sorder, such as a cancer, t unor or a cell .

PPENS FRsias PeenindEy desruse of A ki eﬁt%e BRSBTS Traran e a medicament for the
therape@tic g @y @fopﬁy&ct& tﬂaﬁiﬂérﬁ) pfatdfsyrder subledd b ofeg @neicdtahd/@ adéISRAKRative disorder.
In someI emb(():fp cnts thCQ 1SOT er 1s o) a!tll% Oglie%r%de enreran\‘?’e cfa sepsat nosorgcgemcoaclhm nts, the

condition assoCi a Wt angl ogenesis. I'n one f
disordet ipypathelpeipd! Payditipry @Wlelteéwuﬂs@egleﬁemals nucl e| c acid of t he

i 1;]1% @Rbdi8MNprbiideb ht/ehcwg efa@&agdsﬁ&s Qﬂceﬁlafoﬂﬁéﬂuﬁ@rféﬁﬁh%asé QtestaliBeiated with
I her tic pro eat nent a . .
expressign %rg?)g%c 1vity SOEI %I%% Ssuc& aé:lg ?d or é Cfeﬁf ?xpregﬁ)a frgg)r %Ctlglg’r fr undesired

eXpresspneidYOfmﬂatyl ve disorder. In sonme enbodi ments, the

%%Qera@&& ﬂhémaenn@ttf,t&fa@stlttyhoerfoﬂewng degenanal | Jmtﬁer géaﬁ&@%ﬁﬂor a cell
In sone enbodi nents, the disorder is aE%at ol ogi cal

proliferd YR Y FFGepsREH t}h?%ﬁsﬁefﬂﬁesﬁﬂ’gﬁn@@ré‘ﬁte@? af Epphy. B ele‘ﬁ%‘}ﬁ EQupprising
administefige dnRifeiritd a0 pOmianleBphB4 entibddy & sedir BasidoNsuvteshi@kntof
tltﬂ%né a!gﬁlegtn&lé B%nﬁ(ﬂl p‘&%esq{e%@sr 141191% a%ll %lcﬂggel GRTES] ttunfopgell) the methods
her apeutic and/or rop | actic treatnment of
compﬁsatg%iﬂalétﬁrmg% eifreils vroEh artnt- hl%‘tﬂ%tro Y BAGINSF! TP pluch reatment
Pih@hd @t athé M&nﬁbnwdﬁmetﬂons tBﬂEﬁamﬁg]’ﬁﬂﬂiinﬂg BloSkingt d¥@reventing growth of a
tumor Or cance(rjqrrlg mee{rlrl%dsgorr?%ul%lg Qc@r%lrhsx{erla% %noer CélF]e alng) £\ pg: | V h% S%ocFy to a subject in
need of gysh ei¢thewh associ ated wit h angi ogenesis. In one aspect,
t1A@nd a@ﬁé@tnﬂlé ﬂ%nﬁfn@)ﬂv@@s&néﬂﬁ@s o tre&m@ @ﬁﬂrev@ﬁin}g ﬁgum%)zh@ or neurodegenerative
at i.on i canent for

dlsease,::og }fél;eyaglr%jlég 4 ?%ag% Iﬁl/’VS ?erllre)tlte%%ﬁ qd%l%oltnpr&sn%gragjgltnﬁlgrﬁrﬁg ag ]effegtlve a}ngunt of an anti-
EphB4 gitialy thersibjgtio meed of @clctgatoert, a tunor, and/or a cel
proliferative disorder. In sgne enbodinents, t he
di sorder is a neuropathy or neurodegenerative disease.
In sone enbodi nents, the disorder is a pathol ogica
condi ti on associated with angi ogenesis. In one aspect,
the invention provides use of an article of
manufacture of the invention in the preparation of a
nedlcanent for the therapeutlc and/or prophylactlc

.. Y o



10

15

20

25

30

35

t herapeutic and/or prophylactic treatnent of a
di sorder, such as a cancer, a tunor, and/or a cel
weeeiisweati ve di sorder. I n sone enbodi nents, BEEUS2007/060115

di sorder is a neuropathy or neurodegenerative disease.

In sone enbodi nents, the disorder is a pathol ogica

condition associ at ed mﬁth angi ogenesis. The invention

pll;l 8nel a aqect tli;relaventd 1on rov% e é)gsaflgr 6%%0%?%tgeec(ev%l%mem rohferatlgl?1 maintenance or
regenergiog pﬁjqeurq@tthq,rpqﬂgpdqﬁom@pﬁqu@,dmlglgtg@gag effepieve emepap! @ anti-EphB4 antibody to a

amwmdeg&@@§§93@%@ﬁe33|on and/ or activity, or undesired

expressi on and/or _activit one ect
DR BB 0 RO P EFE AT R oot PG Rgere o
effectivgarhauntorf gn ati-Cplidentjbodrids ebjeet ircretd of pucblr¢afrgmat i ve

dlln%ﬁ)er agl%gt ﬁéﬁ%ﬁcﬁiﬁ%a% rﬁéﬂlohﬁ&r tﬁ@tﬁgg pﬁﬁ%gﬁ%%inﬁﬂm@&go/cg{ed with
activity of he nmet hods conp

aneioBCAeHTREE B P ™ e S ATOHTH O LARE B EP Sy i innocd of suh
treatmestN {nl shioEymbodimentss tib paigtogictl cordeich gfocBud Witlt srnglageﬁ@ﬁhs a thniior, a cancer,
I § i fOMd A i ARG fon KLd kitng

and/or a Js] %1@?@1?8 ¢ C]h&ges agdélge%gﬂ‘eb?&gérﬁ st ué §10%Fal gb gi % agsrom hd\lél h' afgiogenesis is
M““”@dﬁﬁ??%?%Bf%ﬁﬁﬁnlsterlng an effective anount of an

aMEthodE&hlE‘ln\aﬁﬁoh b@@y uk@toaff&ully @Ghble prtHoReichl Gifite. thdﬁlliplary disorders are
descrlbed h{arﬁm ncrl] ! clucle a c diﬁecr s%ecpeg %ro thtb [glie()ué]gg)\és?{)lﬁ%l%& smﬁ{cel\”ung Cancer, neuroblastomas,
melanopy, evesmarrqﬁrgmgrgmcwa@@r wlorqgtﬁbmcetr(ck‘s(éh@érhepatolfrélulmaﬂqedsa-

C@Wdﬂﬁb@ﬂen@q QNS fs @ deRE i@l 6GEd n\l\%nt@m%;&nc&fcelﬁ For example, a

I N neeq Of SucC

cancer ¢ téalgibﬁg%t%éec Htfr ghd ég)%@c&%Slsst]Pugéfeaﬁ%%séW?eaﬁ parc8\9{e&1%1§ancer cell, a lung
cancer g talpadidanf @rcinbmeggtl amglommncp;r @Umnamq'ﬁgtlca:ampen,qe]d) plamhlyan@pncer cell, a cervical

cancer a8, Lércgﬁil@lgl%&[s s{e}ﬁ%argbl%gfi%osteggem@ @m{nﬁ benga @nag&m&g cell, a hepatocellular
nerve cell, the methods conpr|5|n% adm ni stering. an

carcmm@? ?eg,@tqw\d%er SRR Fﬂ” aogastg(‘ncagﬁlfnina ce aaﬁlﬁeiclbﬁwnotl%cagmoma cell, a
melanoﬁm&azjll,eﬂéukenna %Bﬁd ofol@uddons @it end enlbndiDere aadpea is,targelt@ in a method of

the inv | po\flq{ﬁt ﬂgﬁ%@{&ﬁ&é[t ?‘1%/ Pﬁ%g‘?l ic te‘ﬂr IIH)E]Q gﬂa}ohlﬂlgnt ar&gll that is targeted in a method

eve mai nt enance or

of the 1er@§1@1?]1§ A é}fspléﬁc @ﬁﬂ i[;peym. a@ﬁger eltl]ﬁ)éln’ﬁ%tt zh(@a giatd%tﬁ;@?t?dslp ﬁglethod of the invention is
ammmadﬂkmlsterlng an effective anmount of an anti-EphB4

algﬂ:édloté (gjf){he mve q}'(])g léla%]r%l/rglﬁrtcf)rgl rpsg ?c%{;lo letzea‘gnng?t s{eea ?Pexamplel 1rr]1 one embodiment,
a method rﬁrﬁﬁhﬁwt)mmgesaﬁ*g@ d@fe@rlreasthrset@@nlb?nﬁ@i gy Sl zmawe?rwd@ isggiposed to radiation
tmmﬂwﬁmfg@&&&gm@aﬁyakmof anhanti-EphB4 antibody to a ]

such treat nent one as t, the .

S ohesh T PG Toade RET R Poe R aubng S SR g g oran ni-

EphB4 ggibly in combiaaisoeittedng tecii o amoam gi ogfem ghsiagsuigaogptt (sgdhragan anti-angiogenesis

agent). @%ﬁl‘l};&t & aln{1 Qp@a aﬁfbf)(%@gsl) Y€ us@@ﬁ%%bn@dﬁlor@ RyitR EH:U ca@@ﬂ@éﬁt or an anti-
anti body to a sub ect I n need such treatnment. |In

ang10ge§16 Agsnd ?jlm'aﬁ,@,ﬁtng)p aitﬁ ar rﬁa-lnﬁ)alaglg IC?P& thl‘tSO Hjcﬂnf ?naﬁdlment the neoplastic or non-
neoplasas@oadiicatiechatblbdicabrogdibgesesits wit agzideem®y. , In Sone ane@iments, the other

therapeﬂfg q(éeg{ 18 a(r‘fiﬁ3 Iarlgl@%én@d agén? @&n‘tl\{qgopgals‘&%?gaﬁ End/olr Q clﬂélgglfﬁerapeutlc agent.

nbodi nent gl cal Con I't1ion assocl ated
\AI e AntigRyPo a@ﬁ@g jog bie gdnaﬁst?r?ﬁ Frdly o 1 pontpEgicagidt thy pther therapeutic agent
that is eﬁkcﬁlﬁﬂﬁﬁhos&@ﬁﬂ&ﬁd Seltmifr 1ntt]|ib&a1hd'ld()ﬁlﬁ(5slt@ﬂ Olf‘aaﬂzpzbﬁe ¢b‘&@d§1tfoﬁ)s The administration

of the a% Esp%%zl anetllg(yd er thg éoau H a?e%{ ¢| z., an% ncer agem anqpan 10genic agent) can be

ders re escr I'nctude a cancer
done sigidfageeséiele-§-r % Arpinghecogpesition EORBIOSE linﬁfg dlétfnctsmﬂapqsmerél Ysing the gpme or

differen€ @R Ediratiod €MKeS bA@ﬁfa@umsor amloamyrme adRM@ASHn 6AHEHIRAO8Buentially, in any

order. %lge%jtg{wgféfecrlaa' 1t§)%dll&/,§t$ecsl erﬁse %ge qe%grgl% as é%%c%%g%a’[' nﬁ({? gotléseglg:imlially and
simultagelygsty, ingnit adeg eh eqtain nmbodmethtsoderods rigag v emuicote diys, taweeks to months,

cancer cell. For exanple, a gancer cell can be one
selected fromthe group consisting of a breast cancer
cell, a colorectal cancer cell, a lung cancer cell, a
papillary carcinoma cell, a colon cancer cell, a
pancreati c cancer cell, an ovarian cancer cell, a
cervical cancer cell, a central nervous system cancer

cell, an osteogenlc sarcona ceII a renal carcinoma

.y
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the invention is a hyperproliferative and/or
hyperplastic cell. In one enbodi nent, a cell that is
W@ 20ge3d7 in a method of the invention is a dyREI/ESI00T060115

cell. I'n yet another enbodinent, a cell that is

targeted in a nethod of the invention is a netastatic

ceI | . Methods of the invention can further conprise
can be pren%nt éetvcv)erer?' khe a 1mstnﬁ n(SjOt?}llJ rq'?%(érrmo(r:eocom osggrés For e%(amé){ev\ﬁl}le anti- c%ncer agent may
be admigistenge @r@tt @aovteé by thg i /EphB4 4ngkode }(cfv&@Y‘er @mgltaneqys @chrn@@ratlon or administration

of the aBEEAhB4 hiSib&X RRsE disd c@ntErﬁ&z!tté‘Ht IAQEbrdide82d %Eé'uspe@tr th&invention provides methods

ch t h t t
comprlsﬁfgg%lalétga%a Hlbélalgl E%%Ba[n 1‘t§)fl§h 60?18\8%%§1| %TlPl§{aP?ﬂ§)f | na\ég Hngllogemc agent (such
as an angf fE&E taptibedya syolumstbe@atizuamb)a it qel:tanEp]thhmarnst, |n@0,d§$ rgnging from minutes to days,

to week§ anﬁétcén% p%é@ehthoe%en%e agmmis‘éfe@loﬁsm@{ﬁg {Wo(ot m&¥ gonlﬂ)%gmons
t her apeut iC agent ( such as an anti - ang [ ogenesi s

ST ST TERRTHIMETOGS ARE P e PEO Y] 58 a8 concer andlor
cell prolifs@tveidizord@ Hyi ath@ihisomng: efbctile @ttt «f aln@e{Ep}ayeamﬁboo;r an@/ar an angiogenesis
1nh1b1tOR§tﬁihcﬂ(£1g %ﬂigog{](%hgm(g%ﬁag&n% ggreétg e/?‘%arlgt 51* c‘ﬁ oﬂ%ﬁlﬁ% 9§ggﬂtimégfr be used in the
combmef]éfebtmglg fretkody pf thq)lﬁyeé‘@)m As e;ieglp]e@ ﬁ?ﬂ Rop (ljﬁlmin% ligh of chemotherapeutlc agents
ontemlpa&dloﬂ)ro@dea adreif ACH D fiods's lDlﬁbl aamﬁﬂtrewoﬁ J)T ti@ngi-ngen e@ibde and the
chemother eu%c a er?[ canqbe done s1Imult eougl C, esra sEnh c 0 1%1on or aSQW or more c? stinct
anti-argi o agent, an én? ? AstiC Nt |

composa]q@ﬁ{ wing dhe gd;m@m{hﬁ@pra B@lu@mt@tl(g]g@)fﬁqs Al‘@j@tl‘aql-n q)r_agpmqlly the administration can
be done@%brﬁ@l@)/m%ﬁrbr&e AR 618828 @ didps th bk ﬂarformed as a combination of

both SCC%LFIFlél tainé/ 8m1,1 8%%0{1%0 tglgag%%éeg g@ éé’pa%[g?u??#él{geln s,nm X g rgltaglr%tfro}nsmmutes to days,
to weekg @mpm@s tindg p@sema)gtws@p]a:ragm@lsu@inp@g fht ivores morg hanpositions. For example, the

chemoﬂ% um: %%]:ﬁt%ay Q@adgltms%% ﬁﬁp 'fdllov%&%%e @ﬂg Eﬂﬂgg Xnn@&igj H&@ever simultaneous
erapeutic ag | -cancer agent

t
s SHBMOGEHT & SiGBRE] 4 4 OB BRI S PR AHE Syl o spct
the mveﬁ‘o@ provelss rﬁ:t}&dsfbginﬁhsm@ APOsikttali@vf @f anaEpiBAGnIGIodyBileved by administration of
a chem(glll n_%éuﬂ? Egelﬁomgl’?alnl ém%gcﬁmen Slln{élglalg gﬁ r?glqﬂiﬁ n?lfluteq It(r (I ?&r %Q&te S to months can
Cf ni stration routes. t er nat I or addi |ona

be presqnpe e hideinisgpiopTOL de Vs m@eﬁ@ﬂ@éla% ntially, in any

ol dey a.speAl thehnatidn\pelvMes rﬁH’[hoad_j(ﬁi Eﬁhh@[hg.k:ﬂﬁyacy bihe a8t 8PiSgee8idBeent in a subject
having ag li)eaﬁ}ﬁ)f %18‘3%) %ooqlﬁlglon assomatg Wl agggéﬁlg}?egls %%m%nesm %‘dsmrl]rgse ﬁ]’gl%%%lr’?les%bljesacP a% effeetive
amountjofngpty Biphd4 ﬂlﬁﬁ@dynlgcmbemowmthe antitapgiopgie agentgheigbe Rganciyg said anti-
angiogeﬁpageh&lmogemm@sent bet ween the adm ni str at i ons of

co OS]t on F
Loy TR TR Mot s o Lo P8 T B e Mgps smpgisine detecine
EphB4-pnyi-Ephie4 antibady EqpipB4 ingnt sabigel \Fhe teipvidstestion” s uyer Hegmemlyges qualitative and/or

quantit@AWeldbidh (1Rh{AR 1we1s%m&w§ﬁoma£ﬂe@&ewa bhgrant i - EphB4
antibody first is al so conte%{ated Accor di ngl

olﬁén%ba@&eft the Wééenfl?i\Pé‘thdF%lﬂetW RO £ HEYLT oo]1q9] i/efl g FﬂhﬁphB“
express@al AdIvk Stivigt thometiafds @mpatitg detEpllﬂBth‘BMambEﬂ@4 arftibddy @Mﬁﬂhxh)rya biological
sample ﬁgf{ﬂl E'eln%ﬁt 'hﬁlliﬂg QN ugbf & br Irile[}hlg th@ GQ&Q&! S Lo(me ag (Qﬁme(‘itg’ Lﬂ}%hgpﬁ@4 &E‘ressmn 1s

ti-VEGF anti bo é such bevaci zunmab I'n certain

mcreaseéﬁ%ﬁflﬁ% ﬁ@onna}ﬁxeﬁvap sin P%@@ﬁ@l@@@ﬁh@rﬁlﬁ?f%@%a Weord%fpcs?r and/or a cell
proliferfitde WRRks t 0 nont hs can be present between the

alga orherS ;[sre%tt {ho r111§en rov1des an totﬂe agp 'J‘Eethl %Odciestdes% I’]be her in, wherein the

certaln spec{ tHe mve%?l on pr i'des a net ho gi of -
anti-EplﬁB“eﬁa‘Fhoﬁﬁgcoalp@ﬁeW@@Fble(lshﬁbh as a turmr, a cancer, and/or

dln %ﬁhﬂer Rpal inf ﬁflﬁﬁ(i)n\rﬁﬁovdi.bwoﬁl@le;) of ¥y AeH L1584 jlﬂﬁgodles descrlbed herein
and Ep}%n In%t&%%e%% 1m?nﬁs},] BF({II%)?? és;%p \tgxlho(_]og P]Vgtﬁo ns:olgl? gm Odl?ngl(’ljts e complex comprises
a cancecdwénlmsclfmealybednmnts tagranifghB4Anthady iedojecobly Bbedatot her apeuti ¢

agents nmay be used in the combined treatnent nethods

of the invention. An exenplary and non-limting |ist

of chenot herapeutic agents contenplated is provided

herein under "Definitions." The adm nistration of the

anti - EphB4 anti body and the chenot herapeutic agent can

be done sinultaneously, e.g., as a single conposition

or as two or nore d| stl nct conp03|t| ons, using the

L I o, e
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adm ni stration or adm nistration of the anti-EphB4

anti body first is also contenplated. Accordingly, in
W@r®7a3peeTt, the invention provides nethods coPgr/DSiony060115

adm ni stration of an anti-EphB4 anti body, followed by

adm ni stration of a chenotherapeutic agent. In certain

enbodi nents, intervals ranging fromm nutes to days,

to weeks to nonths, can be present between the

adm ni strations of the two or nore conpositions. In

one aspect, the invARIEHREFFRPTHES OfdiddSUBES

eﬁh@ﬁ@ I rl-ﬂ:a@f hlicAQYieQ EhaﬁirH\ﬁﬂlt)(l)p s@([ﬂlgﬂcgﬁ)@ ﬁitl%pﬂgﬁﬁltlbddfés &rhe figure shows

et S P L PRl S BRI Ts Th. snen
numbergg pjae Htlovasnclet @Y (HY8-FHnoHl IDdfO anl V@il is Eph BANQiAt YRl is SEQ ID

NO:7; IJN;R EPQ@E@% N@@ I?(]ﬁ P%\ % Req@niib: 1@&9\2&9@3 ’slﬁ% ﬂ?ﬁﬁtls) LREIBRY 102 (HVR-

Hlis S%% {]? V?tl IF HZ 5@59% NOz ngEtHF it HE PR VS 8 %ﬁf?@é&o-lo’ HVR-L2 is
SEQ IDmd: hZOHS’RfLB fis SEEXTBONC: B ddne BpFHBADR (H VIR HIMBSEQAD NOBTHNREH2GSEQ ID
NO:4; }9\% ﬁ?k'sﬁ%ﬁﬂﬁ%ﬂ@ﬂ%ﬁ 1s%%6%N%n} HRRYY ; b&b: | 1“H‘{/ﬁ 3is SEQID

term tection as use ereln |nc u
NO: 15)qqlfélPﬁQ B e (R bis SEQEMPH A YRE2 raEQIPNGYY: HiYB S Uy $Erﬁ2jD NO:7; HVR-
L1is SE@I\DEN@)> HVR-D2 ©SEQMII ROUt; HVad- 63 i€ SRR 00:86) Cam tit30.33.1D13 (HVR-HI is

SEQ IDgﬂg VR 1—312819 §§<g D 1(183 Y. %E]Es's% X eé\]%w ﬁ@ﬁ é’fesé}%e}f) N, HVR-L2 is SEQID

I'sorder assSocl Xpressi
NO:11; éﬁY&f@rlS%&QiﬂNQﬂﬁ) t he nmet hods conprising det ect| ng

ERbiBgaaiobindap Hﬁﬂun%%éti &ﬁ&‘&mg:t@ MR k@Mt ﬁLﬁ’nbérth iéﬁ{e%g% &lribed below.
S 0 i.en ected. o vin
CHEBRRL o fde R o Rl bl i B R B hdhcs o se i

practiciggdyr iegai iovenii@ with squeasednefigprae S&don or abnor mal

expressi on. | yigRdkas TR REAL SianNEIAFROE A611 JBF a
human VH §GrouS100esesus ARG mausielbht qWRQIIE@baI0: e di sor der .

t id
naman {0 PR RN Gy b T P BB B E ot i vei 2
human gH subglephiBdongonsus bowyyodamnprs KsesCRRUBERH WOL® | abel . I n

human ﬁﬁ Q&bgl%ﬁp I@@(ﬂ?ﬁ‘ﬁgus fr&rma%ofk%ﬁﬁ teh&ﬁeﬁﬁr&\f\lagﬁ)‘% r@gl(ﬁl@i]@bQﬁ N@E :24- 26)
of the anti-EphB4 antibodi eS describ erein and

human EB ﬁ@&muﬂw Cglﬁﬁﬁ“é“%ls‘mﬂﬁ@ﬁtlss“bﬁﬁ@%&?& BRG in vivo or

human VH sibigiotiolll chiersoifemendioninneitesded hpervabipleeixnsGSEPID @2 80)
man A he anti - EphB4

human ¥ AcEho %@!ﬁ%w" e@e%?ag?t AR L=

hyman ﬁ‘ﬂiﬁccmtwqdi YR gR Wawﬂelﬂ%ﬁeﬁ%&%ﬁq IDg¥s:3¢H&i n HVR

human VB @ReS@QUeneask ahuatbit CBphB4Qantobadi es. The fi gur e

h
human §H accr:ptorla%am Vg)?rllynm%v%ktgnedg%/h %r\éagl?_]ieglorts ééﬂQnIg}_]%? g que n ce

nun‘oerlng i s aYafiable|lightgV us IAMPBIGIRR- B is SEQ I D
human WOkabpa Julvdroubi2 cdn&nﬁE@aﬂl&OMﬁﬁ I]j'WSZbB is SEQ I D NQO 7;

QID NO 11; H\/R— L3
numan VY Rgpeyoh GRA b ghee gk 55048 NORES (AvRa 1s SEG | D
human NIOkabpa $hERUPERI fseSEQHIBWNG(SEQ BNFOHB i s SEQ | D NO. 8:

uman “ e R NO Qi EQ ID NO 12: H\/R—L3
" WE%E! b%“ﬁg@d 5 Mg%%e gﬂg&s ﬂDZIL[I)(g4§I—I\?R- H |s SEQ

1cﬁ£rafn§W('§E@1Prt§ewc&s 0 W S+ 8§1g§Et§ qeﬁyﬂ‘@m? Numbers il
superschN/lEbl& indicge SEAY acid pdIdioBy actkduiRelt@Katst. SEQ | D NO 11; HVR-L3
I ﬁG§E§5 hBchOdﬂﬁgé/vangAt 9‘511?6“%9( gg’f’on%%'l%c& Wﬁl\/ﬂb4b§ 8 §&Qand heavy chains.

Numbellﬁﬂmﬂwemicr@t@é@nﬂ@tml@ amﬁwmelzs ap@rdaedy IﬁbatNo 1 1 HVR- L3
I HGSEEX HEicNGe1BYvy cland atdbRi&iodOand e BB viddWRrdollond & arshlédy clones

SE 6; HVR-H3 is SEQ I D NO 7;

503530 H%}MS%E&&%B&% 92%3 is SEQ ID NO 11; HVR L3
is SEQID NO 17). Amino aci{; positions are nunbered
according to the Kabat nunbering system as descri bed
bel ow. FI GURES 2A and 2B & 3 depict exenpl ary acceptor
human consensus franmework sequences for use in
practicing the instant invention with sequence
identifiers as foll ows:
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Vari abl e heavy (VH) consensus franmewrks (FIG 2A and

2B) human VH subgroup | consensus franework m nus
WK2a9a1n306DRs (SEQ | D NO 19) human VH subgroup PCT/US2007/060115

consensus framework m nus extended hypervariabl e

regions (SEQ I D NGs: 20-22) human VH subgroup 11

consensus framevvork m nus Kabat CDRs (SEQ I D NG 23)

Ny
ex?ﬁn%ygk ype 1%%03 cﬂonﬁ %%nd?' %?OC e%%@\ﬁo R]E;%rs%%% a cell-based assay.

human VH subgroup 111 consensus framewor k m nus Kabat
CDRs (SEQ I'D NG ZBtTnmmédmm@wTﬁt hwmﬁ@msus

R@%\é%é% el;nellﬂnmu%svljfl%%% %elglg paPry @ r . abl &‘E %I[j;g ?rs preventlon of
disease @DE@SS(OSE@ WilD eN@sZoriland/ ety VlHEpaB‘C eph @Wlndrqaa:demséfionmnd?imscﬂvﬂy or
undes1r§1)%§q§&g§ﬂjan%p£{1 @I‘ Iné%@enfbg(gﬂngﬁsthé éﬁ@dlepofm%nvgl%og %): used to treat a tumor,

human VH acceptor 2 framework m nus Kabat CDRs (SEQ I D
a cancep\gndgny e BRI S pt or 2 framework ni nus ext ended

hiyt pethe atspeatyihe antieiphipnsitifoSEC D NGBioB brd3ii )ity Wartdgard fer detection and/or
1solat10|{1<é)l$gf1B4( t% as%gtgﬁlgﬂ] h]i4r19{/1§1 1l§sies aE(l %1 E)é human VL

oup c sensus franmewor Q I D NG 38)
hﬂﬁﬁwerven ]E?b&m‘é‘@?églﬁ%% of making ﬁ@b%%anﬁlboo@r?é\mﬂrn@ye@mlqeﬁncodmg
anti-EpN§2 a3@pdiuman VL kappa subgroup |11 consensus framework
Genem&ec%% ue[s) NG 40) human VL kappa subgroup |V consensus
NEWor k (SEQ ID NO 41) FIGURE 4 depicts franmework
r Byitasknigesqoéprewsdureyfdesaiiipy4 g eged lerghtarcgpaebrdis solundérsipadgnd commonly

employQURRE EodvdnfonSIUREI &Il BY hBekididd thCAt &c18d¥] 1B Qx i the widely utilized

itio cording to Kaba E 5 depicts. .
oS-G 55 Rt SR b OB ER A cion Conn ol
Spring HapdAbaboitodr Hr¢sg lebld @prche iedrory NOh &IURKENRGEROEPSOLSIN MOLECULAR

BIOLO@’&*R’?% 9;[1%119&1/ ele eQS '(MB ?Qﬁe@erﬁg}\/{@@H@ﬁ‘t& i ?ﬁﬁﬂ\fl}(‘)m (Academlc Press, Inc.):
depi cts e _neayv

PCR 2 FRAGH] Ce“(‘ir"*e"é’ PQﬁQHéMdJ MeghirseetaiPn e i 8- Taélgf %‘ﬁé198?)) Harlow and
Lane, &Nl 943DANTIBODIESSA BABBBATGRY %NUNDZa,nd A0IN3AL 2E8L, CULTURE (R. 1. Freshney,
ed. (1983 .35.2D12, and 20.25.2D13. FIGJURE 7: An anti - EphB4
nocl onal antibody bl ocked EphB4 receptor signaling

Definitiohs 3 cel | - based assay. DETAI LED DESCRI PTION OF THE

I M/Mie@\dnﬂ_%&y is Biceich 643 b@@ﬁ@hﬁ"ﬁe@ Erfaviépaasd addtol reEérB¥rom a component
of its na?ural erRl?rdnmeegt’ C rrlla?‘ tma% c%mgdc’ %nt uof 1t]; r?a‘uiral envg iy %tra?eat artré%nls Wﬁllch would interfere

preventi on O]Q | Sease states assocCl a? (f nF]

with diagpqsticers Siceprubgidgsder taeribedte spdafey BphB4n7ygae horlagnei? - A gleinaceous or
nonprot@amem Solu@R. @@Q/fe%d @rﬁ%dn‘a‘lbrﬁs}/th@ annucsagi CE] He%dn@a Pl @S$da@ithan 95% by weight

r actj Vi t nt S ti
or g% Rl Ko 3P0 G D0 YR B IRGP 4 B g dee
sufficiegiraigbtmn aaleaﬁel 5| resgﬂucﬁl of Negrainplweinginglomgeracid sequeagedy herof a spinning cup
sequena%? RE @s 10 hBIn(?ge@eﬂ} by M%ﬁér %ﬁj(!n%%r ﬁlﬁne&ﬁ%g 'c&MﬁQﬁs ugﬁk Coomassie blue

find util as reagents for detection _and
or, preﬁfréa&l g{VFrd‘ﬁmo sol@ﬁﬁl]zgﬂbo % Hl&lﬁdeégle e@]{)%tﬂfi sd‘ﬁ WB]?m Emﬂqaﬁn I;:Iells since at least one

compor@ bf Duiditibddg shresal envdongehtlwill ypbe prbbre Orimeilf, honevérLisdldr@rantibody will be

PLoViGe afs«@f neking anti-EphB4 antibodies, and
prepaie }pa ) ?negtﬁfdées (Sétncodl ng anti - EphB4 anti bodi es Gener al

nu
t%KﬁQ latiegclapeidelehly Haasclarrgidpoledait éddgdice pdsegratgel from at least
one confagiirgfit@idethcdetorine \&ﬂﬁmgm ey @thayﬂw@ohatuﬂd @ 54004 douddd df the antibody

t dol . .
nucleic gc‘hm 1s0¥aleﬁ daloyamg Igéc % Otﬁ)S i glﬂmlthoe r%n or se%tmgﬁquihgc’g}{ tlsﬁée/und in nature.

Isolatedguglet YLITCHEbRofst Ho AU DG eLi e e ard HolGakbY ibukisé atual cels,

Howevéil an ﬂSOlMQJl ﬁglgicc) afid ebiefic M ludA 2 bRy R o) c MBIk hed3f €h1ls that ordinarily express

the antlbo y W ere fog' example, the nugelc acid molecule is in a chromosomal location different from that of
natural cells.
14
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Spring Harbor Laboratory Press, Cold Spring Harbor,

N. Y. CURRENT PROTOCOLS I N MOLECULAR BI OLOGY (F. M
womabaley7 et al . eds., (2003)); the series NETMODBSI0DI/060115

ENZYMOLOGY (Acadenmic Press, Inc.): PCR 2: A PRACTI CAL

APPROACH (M J. MacPherson, B. D. Hanes and G R

Tayl or eds. (1995)) FbrIOM/and Lane, eds. (1988)

%.‘Fﬂﬁé]a 1%’1 cﬁ malF_.Feélg e num erm%as 1@%@@‘[75)) aml&%\éﬁlf}ao%clgbn numbering as in Kabat”,

and Variail(glg]hqp(égeferamtheb@@jpermg sygpfe usgfh for beavpehaip painblé e cpqhghj chain variable
domamme%&@@la@h%dana&dle% KB QUEISB et QITPRief9 Gﬂlfﬁﬂl@ﬂ)ﬁogfé{ﬂ HhidrSt, Sth Ed.

Public YE%ﬁt}u{e 1ce,% rrent %Iﬁ?o ﬂhg%eﬁ? Q&QCWE ﬁ,?s% 1sd1umLer1ng system, the actual

linear amind edid @qtenomtahcodtaag?msdzrla¢d1t®maltamep agids wbrrespondeso # gortdning of, or

1nsert10§ﬁl1¥0| ?ﬁg& C]ﬁn)@ thmlaﬂﬂ@&anﬁge F@r@%@)ﬁﬂ;ﬁsa helé]\grr Mﬁabl%galg I“ng)eﬁlclude a
pr ot el naceous or noncgir ot el naceous_ sol

single G Pl (BT QT HEEGE | KA By SR IHE TS Fg e residues
82a, 821f, 1nd 0 cgheatipy wtkaan) Dbdedy i FFhtsidé 82 mhd: Kovdyhu@Bering of residues may
a I l\lllv Hl
be detel%%eg Fo %%E gag%éomi{b? ot aﬂ%% 9?%10%&8’ e@ﬁe?%el%g Iﬁg !rllr){lb()d with a
Smmh@bﬁéﬁﬁmﬁ@ﬂﬁbﬁ§F“15 resi dues of N—ternlnal or interna

aHk@Ea§CﬂﬁﬂﬁﬁﬂM@ﬁﬂﬁ‘bysm&amﬁﬁyﬁeﬁﬁbn&hﬁ@ﬁﬁﬁﬁ(kmmmasmﬁmmnWhgh

degree 0%" S%Harﬂﬁge%vden ‘%{()) rlilgll’gg 16 (\:laqlrl]es (()% 31? ?n g%sgméltedsvw% a&%n%odg 09 tge invention and the

other asbﬂqg@d mﬁh a @&@ﬁ@@q@jayﬂor gqtlbqﬂé} sueht thet pne of kal 1athe@]rt weild @@qﬂq)r the difference

betwee HEhH I8 s 18 ofRtd P Q@Molbﬁcaﬁdnﬁk’r Jokitdah ngﬁlﬁ&%bviltﬂlﬁ% c&fdx] F the

N W T R i
preferablglods dtam @bo@rﬁp%}l@dgrabm lbds t}bleabpmé@"a,rmqﬂerw lesb thhreea)gltt 3Qj’,fq,e)referably less than

about 2@’)8' keffdra%gftléspﬁansepo&{? 1090 2 fﬁ&@dn@)&“ ﬁgvalﬁ%ltﬁlrgferé}féé/ g)n%ﬁtglcaﬂiﬂ%dy
is a nucleic acid molecule that is identif

s elnding pIOF Eeste bt Telets s tpe TR A e S AT POt e sfiggs bebween o
single binding gitdloa mblchle Whd.,@h aritibodly San® t’tsdhlfdafg |phry1e1asgoaﬁ:1| agitge). Utless n@icated
0therw1&a£stdlge§ lhgg’g U; (ﬁngoaffﬁntit? 361%]@ 'id 1¥1]t9 e I % 1cq 'reﬂfogs a ]hl interaction

nucl el ¢ ac nol ecu an In
betweeff %ﬂ?@ré P airdine YT (A WK 21dantiegn)f SlEFr?éﬁni“h Ofr?amﬁe@? Xfor s parter Y can
generallly$9}e§&:@ﬂedﬁ#@ﬁe&lﬁsﬁbcﬁﬁdn@orﬁﬁhﬂK@l aFinithen 8§ Aseurars common methods known in
the art, 1d1’1|01§&11%gr11. I n I§]cr1t edfhrmioelrrp £?VY afﬁ ﬁrbantlbodlg‘s’cgergeraﬁotlg anltléea Slow a[land tend to
dissociggapadilyriyhesess high- i‘fﬁ@WG@l@leﬁ cengesilepind mpged faviel 2ad tg:pcbto remain bound longer. A
variety SfQﬁ&h@ﬂsn)@ﬁlledsﬂmg Bﬂnhlﬁg drhad 2@ kewAGK thd 3, %Bf F5&h &Itd"& useld for p;nposes of the
C acl nol ecul e

present 3 ngerﬁnﬁn %\6%0 }cglpr)ﬁ%agxﬁhelmb?cﬁ%e slabeﬁles&?tfefl glrtgt‘i,]ffeﬂ rmém t hat of
Naburaabodiménl, he TKE dr S dyatuy Jacicadibego B mEmior ® sicgured by a radiolabeled

antigen Gﬁ{ﬁﬁngd‘s&a? @@?peh&ﬂé@@@ﬁ the b VGI‘QSH drn ﬁlﬁf)(ﬂy Qich%érgd‘[ % its ant en as described by
unbering as in Kabat", and variations thereof ef er s

the FollQugmi Y ﬁﬁhﬁﬁéﬁuﬁewl@%wmg adiay 4 bs ﬁ%éli}*ﬁe“&é{éﬂ%m’\rﬁéé}l% G vigh @ minimal
concentchOorEif IST) Gabelkd ghigen o fes@e ofakilr@iool senied ofi gnlabEled dn@gen, then capturing bound
antlgen QJ‘P[E'BJ Jnﬁltfaboagtﬂ% 9&3&:& BQ{ C%@n Etréd %?Jé@)tl ﬁ&l B%l 293 8%? Q8h nﬁoee%tabhsh

Protelns of | nmuno Ical Interest, 5th
conqu%@f the, asgéfr\i'apre@er PRSP erﬁ arp prafeq py§nget Vélfh SHg/A f)]]l]a capturmg antl Fab antibody
(CappeBabd) 250 &M N@um(ca’lr&ﬁh} (pHUsA),ned @bde@eﬂlymbﬂfeﬂ Rgh % S)tz/e)mpwﬁdberum albumin
in PBS f%r %&zoetlo %Vr?élnuersg a{r'tn roﬁ)%] teI; gner%t%}eg%)?)r?)é gnato 23 ‘%gyl{l %g(gl aS ant é)Y\?e rgNunc #269620),
100 pM@f 26 it ' 1 Eh—g]@)‘ggq Wli’“?ﬁtv@th sgla]zmumns PR intgsest (9-8F ¢oasbs|t@t Wlth assessment
ofan alﬁdrm}mnnbE&gr F@mrﬁp PRsta @l €BYY Cahiad His. $2H3085%). dOERAY LS FRYest is then

nm. no aci

1ncubat%1 COE%?lghet’l%lgW?VSP % < BSY tlog 2% gr‘on%i s 035 0%%3% {)egl?)cll %]%? g%%)%rs) to insure that
equilibriungerctcddl. Tleghittudle nfigurgs arqtagifduye ® t@aptur8ige foamdib8idg at room
etc according to Kabat) afters; heavy chain FR residue
82. The Kabat nunbering of residues nay be determ ned
for a given anti body by alignnment at regions of
honol ogy of the sequence of the antibody wth a
"standard" Kabat nunbered sequence. The phrase
"substantially simlar,” or "substantially the sane",
as used hereln denotes a sufficiently high degree of
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between the two values to be of little or no
bi ol ogi cal and/or statistical significance within the
weurexwIdf the biol ogical characteristic nmeasRCEUSIY7/060115
said values (e.g., Kd values). The difference between
said two values is preferably | ess than about 50%
preferably | ess than about 40% preferably | ess than
0% ss. th an fera

tempera]’?lure (g g, t %)r Jre h ui’heerf% 1(% 18 tl?en emov agc;li]l t%e at% Y{ashgd e%‘t’lte[m%es WB} %1% Tween-20

an a 0 as a unc
in PBS.Vdfee the pletey Teorrvad: Alon/ welhafis eyt (MIBlomtﬁ@; Pafifuidyp pdgled, and the plates are

counteddBREERbilny gaﬁn%fa%&ﬁﬂe; @actkg}@) fStéERah&. @ﬁc&%lo§%maEMa@hhapglve less than or
i.nter ns bet ween a.single blndlngmam&r

cqval en cti
conat og PP S BBy 5 BRSa P Uy PR PEe® oA
embodipent thn&d 01(1@1 Glug 1sar¢asa1n¢1 b}(\:}emg surfalyl plrsrsoni resdiiag@tagsaly's using a BIAcore™-2000 or

a BIAC(%TIq @6(W (ﬁﬁ;cor@%ncu %ﬁ&ta@%f @IIJ )Qu ZSCQ\IH!H%IH&)HQEC{ dnpéeh YJMS ﬁf)sear[ S10 response
insic binding affinity which reflects a

units (RIUPrt %PEI‘:F?TB%YIB%WG&Qﬁe’ﬁ%%%*F%sorcfPlp%\(CWn%ﬁAﬁ‘ﬁ ° g F ?(CEVaéed with N-ethyl-N’-
(3-dimegiginhoghypybrdb@iitidg Bydyochldivie (BHA) ami N-yydadkysaccmbhi&oIHS) aécording to the

1 1 p 1 re injection
oo b SADSE 4N ARAFLRL K B8, RS S5 R e
at a flowygate b PHYBIHIUITET 450ENS ARaRGIRF DRl O pieenggupnits REEPGeHPISE Prolstsiellowing the
1memmﬂaSﬁmxﬂeﬂhhﬁﬁﬁmnw1@@@&@ﬁé&&khﬁeﬁﬁﬂ@b@ﬂlBﬁk@&ﬁ@h&hh%wmsHM)EM

serial le tlons 09?35) I g h A P? )aapeqrﬂ%c% 1nd}I % Wltlh%%g)? lTaltiegl 2% ﬁ%gll")l a¥ 25°C at a flow rate

genera
of appr%maite@e%ﬁulfnastf*ém@m r@ttfé ek tgl dFSE‘WHil(ﬁl rmﬂﬁlﬁd afesplgpated ufing a simple one-to-

one Lan\éﬁ[u'r ﬁﬁdlng‘%odﬂ@ﬁ]ﬁ@&@ E@fuaﬂf@@ﬁﬂ‘ebvdren\grsgh B dj 1 Qinfftfnk bk ti¥in@th&association and
known in t e ar.t

dlSSOClaﬁ)lEﬂ, s&a)sgréga eFILghbﬁl}ng E%Sr? 1at OH V(g]ﬁtfirft glﬁc{)] 1s§§%uga[teld a%tfhe ratio k,g'ko,. See, e.g., Chen,
Y., et ali, (1998 1.\l Biok298 1850 8K nE 1tite on-satecex cbedsd PTNVES ! byrthetshyace plasmon resonance assay

above, ‘[il&ll tﬂleQ)\ﬁ"rﬁQcan Btpdegﬂﬁm%ﬁgp digmgrescénhﬁenclﬁgg te%lqu&gatmasulgs the increase or
accord |ng to this invention is nmeasu

ed_by
decreasi: gé]illg'zsa%léq SWSYR Flfe@%tﬁ (e&wfﬁ‘gﬂn 9295% égnsEl?a ¢340 '51g1r ]f6dqlmrﬁ§6d -pass) at 25°C of a
20nM am -frhigdnhetibb@ Fabatrgi) ﬁanBSf pHeR, &ntid foexdyce of 1pdrem§1@‘ @sdentanehs of antigen as
e LS, S0 AR R LR Al o
Ammco(??ecé%ﬂﬁPtPIP%‘?réTHeW@SHEﬁ‘BmW W %tqﬁe%?we concentration of
(AR%h yatd ab‘eine&f aamlangle Tor ¢ a@sotlﬁte,n mfee SEMGCactdrdifg b ﬂﬁsnafemm can also be
ed anti t hen gb RLULL N

determlne% w1tg ‘%ne same shrf qas {)n reii)aaél e tecihmﬂue dlesc bove us?lgtb %P ceﬁg]:TM -2000 or a

BIAcor@?" 3 QQO (BIA(cg_rgglg:) P\}cataw NBjap15Coaty- 1181@@)11ggt|_ebmlge'qr§l\@s:tumt r]g)ﬁesponse units
RU). 5R0OFIcbRPSely0ed 1B RS SBN or cﬁb@(@MS' BIREorPhal 88 alibMaB¥h N-ethyl-N’- (3-

dimethyia%rtn?o%rl%a < dﬂ){)ﬁy %&9{}&@%@6{}E€%@ mhﬁ&%@sauﬁﬁc\:wglgl%lg FI\ITJ%Q according to the
supplieiCansyosiatse Afeeh © dBited vath dOrsM bsegueeritt, pHi8ogtke eak/mii (t(h2u)efore injection

ata ﬂo& }’é[{e\()} SI}P/QM*JuQ% b %@(LX%E@I}J’]I 0'r&p(P &%nftso(RU? (WQOL%Qd Eﬂoﬁéﬁ Followmg the
hours at room tenperature (approximate

1nJect101i11 gﬁn%‘:’ﬁ% 6]}4@%}folaﬁ1ngtlsemj Ecmﬁlﬁ(bbl%é 8@8@8? grmﬂp@oel OFS k)‘nﬁlf:s @s%qments two-fold
serial dfuligdis lo] Faa 0. T8g@hto A0 tenMyiaxcegecwt] it PBSevith &105% Thverh 20 (PBSDF at 25°C at a flow rate
of appr(!: ﬁpate%f%{ﬂmilg rA%&)thf[(Oﬁ 'reges 1k, ﬁ_%%ﬁs%ﬁ% ré%st(lt| )%&%%Lﬁe[{'é%t%nﬂ simple one-to-

an anti-VEGE antib , in Presta et al
one Lan@rllglghpydlwgr(BIﬁé(ge E‘¢31 at&g@gft\m\gssmn TR YR tapeous Fﬂtlég, taggssociation and
dissociatisn deiieiaranNTH¢RaLiIeeiu0 disdobibt@h tonsthe ey @hs calcll@ed 4 G bdib kOR,,. See, e.g.,

c r houis) . 1,0

en TR0, PR 0 B AR0%H L O 05,0, 05, MRUCE), 10 v
plasmonyicsonapeeassan pl@vq thamisé et ¢ pge@arth@le@g@qe@l b@usglg aﬂ@prqsgﬂm quenching technique

that medsedBahrQ8: Alde&QQITh BIRAEAL R silrEin@hnsity fQitatRRE 26801 kmission = 340 nm,

16 nm béncF fSS) %tli%ng o?a &({,nh/lI agt? %@) }(:geefl\/\ngt\é/bs? @ %?fﬂ%@Sﬁ%w%tgee%?sg%cggf increasing
have dried, 150 ul/well of scintillant (M croScint-20;
Packar d) is added, and the pjates are counted on a
Topcount gamma counter (Packard) for ten m nutes.
Concentrations of each Fab that give less than or
equal to 20% of naxi mal binding are chosen for use in
conpetitive binding assays. According to another
enbodi nent the Kd or Kd value is measured by using
surface plasnDn resonance assays using a

I A o NN PN PN o o I A o NN NSS L NN .
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serial dilutions of Fab (0.78 nMto 500 nM are
injected in PBS with 0.05% Tween 20 (PBST) at 25C at a
wo bow1s@mdpe of approxi mately 25ul /m n. Associ at PORUS2DEE60115
(kon) and di ssociation rates (koff) are cal cul ated
using a sinple one-toone Langmnuir bindi ng nodel
(BIAcore Eval uati on Software version 3.2) by
concentratlons 0} Al ggeg 4> Iﬂ.ﬁ{%lsutretdl n tc%?rfleuSrssgclgil;’ag%lségpntilo%ne%ulgpo &eg[m?lm(nl?g) (Aviv
InstmmﬁrgS) eleﬁ 8@@9 @ﬂ@@LMsArtnh@ spegtrphotiradtdr (KgmoSiSelgonicewig a stiGilenvette.

Yrhe 1e8th "Rbter," af ds9@R)eind is iMliedBRb Rler tg%uc&’e@,\"m% %lecdlef caﬁa'B@ of transporting

another Pléc;e(r]) at éo vélg%gtﬂgs? 106]{}1?' dl QS t%Petk()) gtctglﬁls ?S, 'U aéml aWEIB}ére €ers rt‘o a circular double
stranded]BN & fmp medvhipy aditiong DHAfstanenie saertlizgeenotticngpdof edurer i aghage vector.

Anothet t%tof %@@13195 il @e@t@r bvﬂ&&r?ﬁ:ﬁﬁorﬁf Dldzg Gl ﬁaﬁﬁndyrﬂ)e fléaH:Q En%stﬁee\nlglegenome
em ssi on |ntenS|ty (excitatiaon _5 em ssi gn =

Certain g%‘@)rﬁ,ﬁgﬁ caaaéle ﬁ?ﬂu@gﬁnﬂ)uﬁg&lg}tmgfﬂ azhgsﬁ eleldlfto ghlg‘tﬁl;m\/l are introduced. (e.g., bacterial
vectors Bdvinig o dntcrigeriginotreticaiyn e(nEﬁﬂjsofn@lmfﬁ)nmaﬁ]anRBﬁ)rs)th& vagtors (@.g., non-episomal
mammatlilﬂqeveptgrg)sc%pl%gm%fratéd%g fa elnglrge &9 H&?&fl E&B |1n9118(§109(fn 1&?‘{11& 90%{]0611 and thereby

as neasure a spectroneter, suc
are repl@%ﬁ:ﬂ %é aflt]as%@]é’qstrg@%nMO@?ve{ p@ﬁa@ VeSS qqﬁ%}pg)g duaftmathe expression of genes
to Whlcﬁﬂl%é@él’at@zslySMdaE%c@ﬁ aﬁtré’f&ﬁkﬁ QlHeRR ta€Trecombinant expression vectors" (or
simply, , recomli)m%n§eec&)trsr' il a%egleraw fexparessmn Vect{)rs L& u%htg in recomglg%n'eg%\m techniques are often in
the forny gftplasmidy. I Ilb@]_ﬁese@ ersoifighiiong "rlagmidhing "yeplgd ey WS%daﬁerdﬂlasa@a%eas the
plasmiddEhERFR QBkhoMd Ll e oSake. sur face pl as non resonance

L$chn| ue descrj bed

above usin Acor (t 200
%W%é ?Uélf t ?f) g 6601% BISASS Ingerchla%ga%ly %IT%) n% eotides of any
length, @B@lcwitt IPNA potcINA. Tred cleptitids gerbe %yrtbhmuplsotldts rib@ucteetgion medfied
nucleotild&l ok §ase(s FM/or tﬁﬁr a@efl(%%\(/é)r &%E@Qt?‘aye%tt ELM lb@ﬂqg‘dépoga%tnﬁ%olymer by Drl]\IA or RNA

bi osensor chip Acore Inc.) are activated w
polymeﬂge ‘frﬁkj’fl syNthetlc(rci,sactloa1 ?lwpgqﬁdﬁlaiyrcaﬁwsy me%ﬁiedl&a(ilqoﬂﬁle&éuch as methylated
nucleotidystn@ibdit rlbd ar HrEDE) m@itdatiNe yltmoXysidotiiragede (ME)d before or after

assembg %thg 1% t'J% Ee%%ir\lfé egt{dessm %§ EEGH&E&%d%Q Son- mg(lngg&m}ao:ﬁems A

| um ace at e
polynu%co@dezrawe peppedified Ja%eé piBRsisatCctyasoy efwuﬂﬁ%wﬁ a Ik Pfﬁerrfmeéof
modificht@nieddeMer ea@meo%aﬂmts@ktymfbﬁ)ofroawmf (35) hatﬁal(ylah&mmg nucleotides with an

analog, nl\ﬁnp f (glrc}g X r{f}fleclg]tleon? Sélal ar% (érce{(e d)tl sbl ot%ﬁr‘l:c ed? a%eaEe Qﬁg methgl

phosphqmgles, RhOﬁréﬁtp@@mn@wma@Fﬁém sarbamm& flo) thd %ﬂa P@Tgefﬁlmk@ae$ (GHS

phosph(gdt)ﬂcl)igg/éé,_r &&pﬁ(ﬁ(gg%éﬁéé,se%q ,Oth&g/kzoggfnﬁlg bﬁﬁ%ﬁf n6ickick, Rudk affdﬂé)taﬁple, proteins (e.g.,
. 0 n 2| t at ow.rate o o

el B HBE By “2SUF FRAC S Bci kK "PALEC (RN 4Fime poreen

etc.), thobe sangoiirgtchatgtory (ggelg;etélk gfdfo)ctiaer reetdg baen, @ti@dvqmaﬂﬁgeua) those containing

alkylato% ﬁapée emgﬂsdltéa@lﬁ@gésw Mg anbfna;élnn@elmeg@ letc§ Bl 8604 §nmodified forms of the
val uatlon Software version 3.2) by ['t aneous

polymg | g e SR B P P R PN S EBF B regifeed. for example,
by phospliv@ategronipk, iphdsplamgaussspcttaklibp flaron sio@eting fhahs, onasivated to prepare additional

hnkage&t@la&‘dlruog'}l %le@t?cgeg Hﬁnakrgg LS B]uge%cdfté éﬁgﬁlor s§1%%ohd% orts. q’ﬂ@fg‘ and\g’ terminal OH

293: . wever, |
can be RhH@h%ﬂat?da% g g e qprgers %ppw ngﬁ%mgleﬁef afcfom] g Xgpon atoms.
Other hf BSOR ARL BsodS sayatahmu gandhr dtetthe goihsr PdiguilStifds efnarsabinisin analogous
forms oflﬁbo%e or deoxyrlbosz s%gﬁ L 08 & genera?lr Rwg nnt theqali!temc lrl]c{l g 0} eexgrg rie gl'@methyl 2'-O-
measures the I ncrease’or decrease I nfluor
allyl, 2'élndre9ir Srzifiititesgs papeychxe g atejosn al@azg@nmmug@me@@tﬂmugﬂrs such as
arabmo&%l(ﬁemor lgzﬁ)s& rByl%ﬁ(b’!;Q sd@ﬁ@ $)randle sefd Ge@hepRil2ENM clic analogs and a basic

n“de"si%ﬁ %naB?SnstSC g‘l& @e@ﬂ “h‘hgth e%f%ﬁ‘%‘%e% ﬁ%’g&?ﬁﬁlﬁe “ﬁs‘)%geg?ayg’ﬁ t% ?’pbaléeﬁ by glternative
linking pregs UFleet alltermnaivsipéoe erowme inelude, Bl arh ne $maedge, @pbddingws wherein phosphate is
equi pped spectrophoneter (Aviwv Instrunments) or a
8000-series SLM Ami nco spectrophot oneter
(Ther noSpectronic) with a stirred cuvette. The term
"vector," as used herein, is intended to refer to a
nucl ei c acid nol ecul e capabl e of transporting anot her
nucl ei c acid to which it has been |inked. One type of
vector S a plasn1d mhlch refers to a C|rcular

o . o o ™R I A
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to which they are operatively |linked. Such vectors are
referred to herein as "reconbi nant expression vectors"”

W@ a007830pl y, "reconbi nant vectors"). |n gener aPCT/US2007/060115
expression vectors of utility in reconbi nant DNA
techni ques are often in the form of pI asmds. In the
present specification, "plasm d" and "vector" may be

replace&%%sphneorat% g?&ggﬁ' 9 ®e é %IRp "%%oe}te )r#’@) ?(i))g)gs, EO 8{' CH, ("formacetal™),
in which ¢pgicR e It isaserpndentgyst wéﬂﬂtmi @ruemﬁﬁ‘g@é blkyl (h&r@ joptiongllfoesyaining an ether
(-0-) hﬂk@gepe@jirl)/am?eﬁﬁ c%oamw%yae&ute%%r f1ayd nNot hieRahdes in@RSlyrdubicdidehRed be

1dentlca5)’\]§§ W?eglg%éﬁr%‘gﬁql 1§sI tgr(a) O esc&ci%g fegaérgd to H;m‘(aiu fu?cglamg RNA and DNA.
ntik@otliotiés' a@nscdases genamitl/ roliers taskart, garrallyoggle sioindegdpgnerally synthetic

polynuc%(ﬁi)(ﬁg ﬁl@ttal% Erlgﬁhy %ﬁ%otbl@ceks%? rl@%ﬁltag&ht Qd’eétnlgcéé%ﬁuﬁég E%’LIQ%IIB l?% terms

Olson P T GO PR TE BB IS8 AN E IEIETPIIGE Potoides s

equauyamifmmabglicaﬂeadolrgamjcbmtdesdes and their anal ogs. If

prP%%&'E‘g/al) Hglg %&4 s%@fe hcg Pdeg "te\XEtﬁ 533158%3 nﬁ?@elpgc? oP owﬂgptl FI n%m is defined as
the perci{gge § rieid regiflucs, i) candidptg éegueﬁ@yh% #e [deptisd Wﬁb‘{h@ @fmwamd residues in the

spemﬁc@@ﬁrd@éi@)bl@&bﬂlda @eqﬁ@lﬂ@ ﬁﬂ:ﬁ‘ﬂigﬁmg e @Qleydayﬁlh Qﬂbdludﬁg BBy, ih€cessary, to achieve
further nt hesi s,
the maxclzmurrjl %eécel%t seéluence 1?6F‘mtg a]ng F s1€irlﬁ%any tconserva‘uw:f subsp%m(fns as éotart of the sequence

identityj Afgngndet forfparposesad ﬁcmr@mm'g capst amlrg)lggg saante identitp fandyg ech@yed n various
ways thi¥QFe8yi@n tlcRRill Bakdi ot HstRA6S wrfirpmgml@ el RS dofl r\éuﬂware fLh as BLAST,

n iptern de_ nodi ns. suc
nasZR &) B or MU LR IR IASIAR HERERG ctor Bl R e Feiy R fppporine
parametoly 8 phowatzekgnmphiosphldok pmyedbethss nepled phbloarmdatnd slignment over the full
length 0@ ﬁi@ %ﬁ@&@ §emg%%1§pa)reda ﬁ(q pr(ngs &Q?ﬁr IQ)%QVGL '%@&%ld @e%u&ce 1dent1ty values are

hor ot hi oat es, phosphorodithioates, etc.),. thos
generatw%ﬁhﬁ?eﬂlﬁzmﬁ é?f?f&ﬂion ﬁIB]ilpé i gggrangﬁ]clﬁ}NaZS thredri, thee%)aﬁlﬁ“e éource code for the
ALIGNprpdgeinnspr{édeg in Tahlk @l belas £ She ALGKN -2 Sqquand dohpdis@Spm@itag pi@dfram was
authore&) ﬁ‘}p(t}clngn h, h&l Md k‘he lséﬁ?cle ASte sl% ﬁ 111) Tablg R%&%N \ﬂﬁstbpen ﬁled Wlth uSﬁr documentation in

I nt ercaaors . acri di ne, Sora
the U. S&ﬂqfr&h@fﬁ@ Wh?é‘}né‘?%P§ 6%55& Wherﬁgfsgpggsterqdalaciebléét (quérlght Reglstratlon No.
TXU5100Y atis, ALex-0 Brogl@ﬂi hsd)alﬁliclyavdmaﬂ]ﬁughﬂeﬁenﬁech Inh OS®th San Francisco, California.

The ALT&\F' pa)'rograli(rl] Oﬁald llgty c ?ed?ér rl]laelgozl%gl\ﬁé Cper qgg sg%te rel?eragly V\%%ﬁ UNIX V4.0D.
All seqttgvmm@ﬁlﬁarl@d pffrmeﬁpss ot seithiehepdl Ghraeloger ﬂ@ed() §9t Varvu rther,

ai Yin@fion lsa@erehqut}mx& enﬁ)‘lo?émr Rhifdiafa Edqﬁeﬁce&ﬁﬁ&%%s i1 o4 o acid
sequencé lﬂj%ﬂ%()f aéﬁrs% S rOe id ge?qgﬁﬁe ‘%L\iyl n?aggf ab%}\yeg ?Iglﬁ(ggc?dggﬁence B (which can
alternatjyelp beditasqdgs ggiow pwino eqid |@ichop attedhas or omeray eceigaddio binon adid sequence
1dent1ty|t(5 %@gﬁ%aﬁg Q‘ldgll atfnllng rel@!i se%ﬁée@ﬁs cggﬁatedqg follWs: be

conj ugated to solid or sem -solid supports. The 5" and

3" termnal OH can be phosphoryl ated or substituted

Wi0b mesmbatestio@ X/ Or gani ¢ cappi hg group noi eties of from

1 to 20 carbon atons. O her hydroxyls may al so be

derivatized to standard protecting gqr ougs. .
where 3o fhe fplepd e e acidratidugd ss@edas ifenicH Maisas 8y BeisayeaierEegEnt program
ALIGNF2 i mS@r(@famdﬁth&yrfehtbﬂs encsm gﬁrvsheie hzat thafoel gabafoddrhiyo d6@WRIues in B. It
will be aqpre&}fc] tga[t Wheé¢ tﬂ? 1613%0 rol}grhmo a0éd se%{le é 1s?r rllog qélaqztowgealg glco‘f %Ifnno acid sequence
B, the Ys yjejeer acalﬁ%ﬂu@ggldewypﬁéi%lh Bilget eguad they %{oragnnoef}ii pRECES 1@9@&16@3 to A.

SURs @)501@Jalq5k)§.ta&@ SBerwieY, a0 SRS acill YK RE&SdenPY FAROSL herein are obtained as

ur anos ars oses clic

cesein IR G B 5ef BURGR wBEMGRT R ST LR het nyi
ri bosi de. One or nore phosphodi ester |inkages may be
repl aced by alternative |Iinkjng groups. These
alternative |linking groups include, but are not
limted to, enbodi nents wherein phosphate isrepl aced
by P(O S("thioate"), P(S)S ("dithioate"), "(O NR2
("arri date"), P(OR P(OOR, COor CH2
("formacetal "), in which each Ror R is independently
H or substltut ed or unsubstltut ed aI kyI (1- 20 O

T



10

15

20

25

30

35

"Percent (% am no acid sequence identity" with
respect to a peptide or polypeptide sequence is

walzgdfornsdas t he percentage of ami no acid resi dREBUS00H060115
candi dat e sequence that are identical with the am no
acid residues in the specific peptide or pol ypeptide
sequence, after aligning the sequences and introducing
gﬂl%?e’rm L ﬁ$ L n?crc? rn\ééablt gcrmf%h 'Eeh\],ﬁR s us[TH llelrerlrly I;re]fécr)s un(less specifically or
sequehce T den an Ronsi de any

contextignyy i ayeltofhgrayiss, u‘bw ingtiye prowganp@hesker vaﬂm‘ Oftshﬂélettﬂé g eelypeptide. The term

"native kdd@mte Eﬁémﬁc%llﬂ' GBFRAses n@tﬁra%cﬁ&%%%%te&i&ts@c?é‘f@d%rﬂg(e g., an extracellular
percent anjno acid sequen |?ent|iy an_be achi ev

e
domain; seﬂue}lget) Ing[ll:]:g IX/\%fngmllegrllan IS (6. 814 %‘naﬂﬁe % (iefl Fonps')] a dﬁlgtur l?}i occurring allelic
variantsf @he tpnms wilth tyes Enh B¢ ’rggnepﬂlb Feifed tya m}mﬁtﬂb@@pxz@@phﬁ;a@mno acid sequence of a
naturall? QJCM@ ]%hﬁyﬁrbtelﬁsﬂg%g]-wﬂcﬁ%%-gh& se(ﬁlmlcg\%cggrall%% tlo @amino acid

tware. Those skilled in e aft can
“@wmﬁ§¥%4ﬁ?ﬁ@m§bﬁ?@ﬁpﬁ5@%3paraneters for measuring
alHe goameaitibodyh eddutchinngoadylirél kg osell idnndamzed et @odechices end include
mOHOCl&BMn%hle?(If(Lg ? Wil len Y §'int thl%%rloyllnlal ;lnﬁlgl)glegs} q%lgcll)ﬁ?anﬂbodles multivalent

sequences are pur pose re
antlbodﬁ%ml}lgqemﬁ@/%ngl?ﬁdﬁ%(eé 1&)6@%@%)@8 joda@8 £ t{leyf e@lablu&degycé biological activity)
and ma@zﬂ%&ﬁoﬁlﬁé&nﬂﬁ hﬂﬁlgodk/ hexnsel the ks aibeDinRRittrIOril 1)UL antibody can be human,
mmmm?rggﬂ &IGN— wherein the conplete source code for
(ﬁe Aﬁ rogran1|s provided in Table A below. The .
Al @ 2va9@éﬂ'3 esfreselo the frpldhat ecomn payeielidire vpriadtydamaimgalgTer extensively in
sequenc@ HhhRLAGDY LRNERLES hlﬁ bihfige and E@mfih@ oﬁéaélf ﬂéﬁlc&lﬁ ARib8dyA¥s particular

Tabl | ow has aen filed
atigen g BT e RETB Sl Pt Mo o phorgedi 1
concentfate@in thiOES8Ents widled g)mptemprgarme@pegm@pgdglgrn d@PpRs) orFypervariable regions both in
the llghg‘@lgl}{ Eﬁdgﬁghc%gha%l \raﬁzlbllc%mm Tll-grli@e &Q@@Jmsem@poﬁlollg% V%lable domains are

ogramis avai |l abl e throu CGenentech, In
cnied tR S e e &%ﬂg%dme&r GRS P JEA LT BN Evel FBEE Loty R regions,
largely sdoptink d phi@ctoonfRitied, dotecterse tge GRINFRChapai@bs ognesiing tagdrin some cases
formingdPaft t)le {hQE’ Isl%et@lngl[u_tr Th%%lé ny %Alp{ﬁam Allf Ihel§ % Pﬁ%lo%%?%ﬁl“g%? fhe FR regions

araneters are set ram an
and, wi gic)?DRls for the q¢richiins C%@Plé toAle fmat?nlogth@%g%spéﬂlng gjfe of antibodies (see
Kabat eBdTl, S¥Queaes @fﬁ@gh&eﬂmuamg&am‘a@n%ﬁﬂ Elﬁlo%l‘&%ﬂaﬂn@lﬁﬂtcd)f Health Bethesda,
MD (19\%8? uﬁQ go%st%ng gorr]r%lst Xre n(S)Jt I1nvolged adrlﬁzcl:[]l\tar)‘ g;l btl-]n(alalg %neanabeoﬁ}gléea]gg éﬁ’]nf buhéxhlblt various
effectordgngtionh. siesh paritgipitipn pidhqrintibedeld apibody- dgwev@nt el pxEdy- d

segaemge@mﬁ of ﬁ@ﬁodﬁ@&o&&es%'ﬁ@é‘nh&lﬁﬁmgm%ﬁlﬁhgfr@m%ﬁta QAIBP"Fab" fragments,
nti.t al nst

each nglr%: swgle rgllg C Sin glﬁ C%ld B es1]dléa’l CF <] %a@fnglit W&lO% Jape rlcﬁlcg%gs %ﬁ%to crystallize
readily. tRen%tstrehﬂmentfyreéls tm Fgab) Xy myy thptehas(wp gntig¢pecombimesitefnd arviilh@pable of cross-
linking &&ibdh. r €si dues scored as identical matches by the

sequence_al i gnment program ALIGN-2 in that programs o

o T G RGP S8 B AP\ Y S S e s o incine sie. Tn
a two-clplin Farspaaos, &isi rebidhesisdtd @&a dimer Bf onk hicawy- bidd dpeligap@rig eirable domain in tight,
non- coJalgfrllta sml%E IL QFmélceﬁlgllllﬂ gbfem&rgng Rea@}p Iargl O‘Ecel?éll? aG8 Vﬁmhlg d(%?aln can be

B, 0

ua am no aci'd sequence . o
covalenginigs ba(& ﬂaX@e ae@e%dequ ehehtpithy light A Reyy BhaRES Fin g eigdafimeric’
structuré hﬁlo@’@uamtlﬁf)ma@)ll(ﬁch&ﬁ gUBES. It d&tﬂihlsb()hﬁglfratﬁn thar 1. thrbdd RS Sf cach variable
domain 1rgeraucl[e tﬁ géf%le dyy %6{1 l)mg/lg Ohtg §rl t\lﬁn% se ghc‘ﬁ 8 rté? Y]/PI 3}@ edlmelg a&ollectl(\:/jel}é the six CDRs
confer ae}e@eﬂn@egjsppqﬁmhe th@ﬂﬁ@dd}’atf@wvep pst e slihgiy apacalgmap et brdfiohep Fv
compridifd@n ik ENDR s GRATULEM a0 haMhe bty li®k PeniEeBdBsind antigen, although at a lower

[ eahly ternmed "EphB4R'), as used herein,

L (i

Mﬁmwﬁglélg“ﬁﬁﬁgg§§w8peC|f|caIIy or contextual |y indicated
ot herwi se, to any native or variant (whether native or
synt hetic) EphB4 pol ypepti de,s The term "native
sequence” specifically enconpasses naturally occurring
truncated or secreted fornms (e.g., an extracell ul ar
domai n sequence), naturally occurring variant forns
(e.g., alternatively spliced fornms) and
natural ly-occurring allelic variants. The term"w Il d
type EphB4 generally refers to a polypeptlde
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anti bodies, nmultispecific antibodies (e.g., bispecific
anti bodies so long as they exhibit the desired
whrmlasieeal activity) and may al so i nclude cerPEi/HS2007/060115

anti body fragnments (as described in greater detai

herein). An antibody can be human, humani zed and/ or

affinity natured The term’ variable refers to the

dﬂ}e% e éot c\?‘/)}ltirlllnsptge:]cto}ésganﬁ dé)rﬁlam optﬁe lﬁgt clhanil a % t 8?'n?cons3[aé1t domain (CH1)
of the hegvi Chaee Babi frpemprgs d@ﬁfqn éhm Qabénem@tréw ihe |ad;€i1t10y olgf feveegeifiiies at the carboxy
termmupgfr thd h@éﬂlfly Bairdh 1l d@ﬁgﬂ 1nEIQJ1n§ Jn§ orfdidid dyﬁé«iﬁe@ E"roﬁme |a19%57dy hinge region. Fab'-SH
is the d 1 fhelﬁll l?l Q{ r}lﬁ)%’tﬁ gt rlblyta thiol gr
s e ‘isiff% %li%edt ot TR KR éiiﬂ ¢ %rﬁ‘i 4O BF T &87 P g e eroup-
F(ab"), momwde fritgnghteckigingllst Wﬁrmocmeag aemtrsofdal freethents Whlch have hinge cysteines between

them. &MGQ%QE)@'I&QS ¥r eﬁtﬁlgoﬁy fﬂgmeﬁfgaré ﬁ&'k%& (CDRs) or
h pervari abl e regions i.n the light-chain and the

&/ghbcll'%tp $1 oA og s (énratgiﬁg?tﬁgns) &(ﬁ%an%?r@blﬁtp étm:lg,s can be ass1gned to one of
two clezﬁlyidsél’(ct/@pfés palet k@ps(xcpdd tabdadb| @sdd ofri nsin@dce] seqbidcexth thhieconstant
domaind. F @MeWork (FR). The variabl e domai ns of native heavy

and |ight chains each conprise four FR regions,
| Rpepsing om e pringryidacqyensmeldie cersimtidgripimellesi b Fiee frepunggjobuling can
be ass1gh$Ht@@ff@R81assc\M’l T afarvehiaﬁﬂmseganlﬁﬁetogia@uma@@i lgD I§Eﬂ§3 and IgM, and
several otqgese SE SR P 86 i e%dlg ?eéi mto 1ugclaisg]e§ gﬁoﬂfges? B éf}b §e Xllg Qo fgyﬁ ans [gA,. The
heavy- Ctlhewlﬂwnr @giaen%mapret,spom torthetdif@remea‘ qf emltnheoi@tmere called o, 8, &, v, and g,
respectl';@yai The sub@shh s %ncttﬁ%e&&iﬁerfs@ﬁa‘ﬂ%ﬁ@fhﬂ@rfs ot derent classes of immunoglobulins
nti gen-binding site of anti bodies (see Kabat et a
&%ences of Proteins of Inmunol ogical Interest, Fifth
Edntibogn{ragiatts " crapris¢ erdt 4 fovioe ofgh inetdntitody, Bétrtiethd eprtidVIDreferably retains

at least grt':g;gélférlbly J&@or%@ %?ﬁi@ﬂihctg&%llnﬁﬁy ng%at@@&lltﬂ ¢ B(l)rf‘f(ﬁquzhen present in an intact
rectly i 0 an _antig

antlbod% X]i,ﬁalﬁli)lfs o\g %{Fli"tﬁléj gra%]:fefl% H‘fltiile Fiab I]i" &l{ %@H %2 angilf ey Ifira%@nts dlaEOdtles linear antibodies;
single-cpa@it 4nitisidp ableaies;ahd iilaspeatiiciaiddyies formadit-inodyodd éperole Mh one embodiment,

an antlbg(%J %@nes :n&ééeg iajt tl%eg g‘ile(ﬁhgrgltgé)fg}%%%éc?%nggdy ttl'lu@ peqctlmg $he ability to bind

anti ragnment
antlgencléq apQilygr enghefiment, raa@%gﬁy@agr@e@& I GRiapuple aneé]pahiﬂm@rlses the Fc region, retains at least
one of tBJ Hidlgheat i chichs &gmsuytaeommadma tHe @S tedid@Ivhénpesenf ik agid®A bntibody, such as

FcRn bm ug%g tlgoadrr%alf l%e mo cﬁﬁa‘ao REC? ?unctlo gndtcgmgli:r{ bl]’)ldli‘l Eq one embodlment an

reat nen
anibody yegmebi s oy BB ih oy o 81 e subrighAls saglpftp a inactanibods:
Fore.g. Cs@&fﬂﬁlaﬁlb&fy BERSShhyinpGe @rﬂinh@:ﬁ BindindMm lihi&d th@ FOleRleAdéMhpable of
\Nhl ch contains a conplete

nt
“m&”%%?vagﬂ%?%%ggﬁ PFBA"“and -binding site. In a two-chain
Flhe gpe tlhiyegyariphid rsgiprd giHYR”. 00118V "'s then ofed bereli reirs t@the maiens of an antibody

Val‘lablél%ﬁyl}{ Whl@lp;ge %@rv;lrlalg@ﬂq s&h&k&n&@fﬁﬁ@tﬁcﬂﬁ%hﬁe& Boﬂs' gilﬂlterally antibodies
non- coval ent associ atj qn a

comprie A TGS G RERER Y T o 15 Gak TN Py A B2 L9 A mamberot
hypervagiafi@icglorc@ inchrencoviahentd ae dnbarpedediyredm. ThedibdICempepiniatde Determining
ReglonJ (bBKS re%ysg(!ﬂon S q%%fi: b@@lalgl 1t9 Q&d a?que r&@@c\é%mgﬁﬁsgé(ﬁ@apet al., S%quences of

sociate in a meric" structure analogous to
Proteing %“ I%}mtnrii@gleqli bferpstefh B Bellie dlealtp Peryige, Npfiopg) fngtiplgs H@ﬂitil d%eiheiia MD.
(1991))t Odthid ﬂarefstﬂaie@ieo ﬁDBsanoif of@@Gtucid loagdl(@oth@mBd Desk NIVRL BEA. 196:901-917

(1987))t Eh d@& iilﬁervcaf.lrll € regl n rbelsentda cr(}ilgglromlts ebe%veen tﬂ%)%gtrdz[ﬁ{s ]gndcghothla structural

loops, aaghare i@gchby@xﬁmql Mgle(gtbét$kfl\11 @qtlt)(yly p)@dqhhgoaﬁztrq: B"bqjy:ontq.cb W@pr’lable regions
are base@‘()ﬁ Bh a’ial?dllsnﬂ {he avdbledbhglexd QAR strudn@ds. M rEsidafs R/ kdh of these hypervariable
ng(h) l,ng only three CDRs specific for an antigen)
mgmmﬁ%ﬁ th&“8bility to recognize and bind antigen,
al t hough at a | olwep Kalfaf | MMy t lk&ethit heCatatti r e bi ndi ng
site. The Fab fragnent al so cgntains the constant
domai n of the light chain and the first constant
domain (CH) of the heavy chain. Fab' fragnments differ
fromFab fragnents by the addition of a few residues
at the carboxy term nus of the heavy chain CH donain
i ncluding one or nore cysteines fromthe antibody
hi nge region. Fab SH IS the desrgnation herein for

T o a1 T T

are wel
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domai ns. Depending on the am no acid sequence of the

constant domain of their heavy chains, inmunogl obulins
w@22007h3eassi gned to different classes. There aP@I/ii§2087/060115

maj or cl asses of i mmunogl obulins: 1gA 1gD, IgE 149G

and IgM and several of these can be further divided

into subcl asses (isotypes), e.g., 1gG, 1g&, 19gG3,

lgG, 1gAl, and 1gA2. The heavy-chai n constant domains

that correspond to the di fferent cl asses of
i mmunogl obul i nslarlgdtadt | ed-la4 826-832 gL3khd m

respectively. The supshi Ls03ls6 UCSME LS amdLss

tPr ee- di rrersljoln?%&%gﬂé% 8\&@&%03&&% A:[T%J I29[)6ent cl asses

0 |mTunog obu n S

fragnents” conidl itse-HoAB yHZe-150Bt HomHeY HahHﬁBt act

iant i tbody V\,herfel n tblhe pg{agét%m&rﬂgg)er ablt% rfet ai ?s at
east one, prefera of e functions
normal |y associdt Hal- %ﬁ Hﬂtﬁrﬁi? 5‘6? H3on RidH present in
an intact anti body. Exe(ﬁ)piﬂﬁleﬁffbelatgtl body fragrrents

i nclude Fab, Fab' g5aP dRa58NesFYs$
di abodi es; |Ii nearH%ntél% dS%H5 gllsn af%‘al n antl body

mol ecul es:  andBnfiP¥HEBeBPFHE2aHPS- b(Hl et hed from
anti body fragrrents In one enbodl rrent an anti body
ri ses bi n

I?]}Epgw%rla fe? n?gs ay d)rltseh e{][end g})ervarl lc rgga(bns as tfo(ﬂo‘ffs 9@36 oa 24-34 (L1), 46-

us re
36 or 5%?&@@@#1 89t (i mthFeYL wrBodl Hiht0-6%5m 1aft GHBb’@W 9? FBgifelfe pr 95-102 (H3)

in the VIHO rrh@oaamw BmBR&stRatre GOMRIH $8&dihd8 KEGat & 8Lisa fof &EBIFMRBse definitions.

ACeuETaran G encbhar e A BAounR SR I 1 bt eion
residues ahagt ddingd body, such as FcRn binding, antibody half

"}fuﬁlarm%g’%% PR £, qm&m) %baag afelegmmodl@g A L&AGin minimal
In one e 0|msnt an antib f rrent is

s UL BT BHE T BB FRRET RS VLT Hy P Fep pfipgre buman
immun@ivbsiha@dciphi atitetlyyiid elrichtr@idads fiomtadgiervaiibic lmaby of thexci@engjarg replaced by

residue%flljoq‘dga }ﬁa‘r\gag%l%}gg% Off A Q(qu*}aﬁtm '__sg@tksleé gdglggrp] %Igl%(g B}F'Je; Ho?s@ r}at rabbit or

nonhuna gy prfngferaYigg theegifed %Pegflfa% Affingty, apdrapaqly- fip @@ﬁéﬁtﬁ@cewﬁ@mﬁ”@%ﬁ?gwn (FR)
residues dTYHR ﬁﬁﬂcla'ﬂﬁﬂnalbiogolfuﬁg irORplaced Wda'rresp@fdmg - hummesl’lduués &”drthermore, humanized
antlbodlése rﬁ% cgmév}e]s]é r%lg]lgues t%attare%g{f(\?/&d 1nr%€e] remplerl]qp asngb d (r)]r élgej %fé % a;)r a%‘tl g}f‘ rfrf]hese
modificationiase madald fyrthderthing e@flbpftyap@om@éh dn aftnpryl thalimawéféua@é?ody will comprise

substanﬁ%ﬁlm[ bfSEleSi e, Iaymglaéay iw@bdaﬁab[e%gﬂnﬂﬁb,sih whidh 8€orlsibsthdi@IyM of the

n the VI [, L2, L3).. A
e o SR e D B 6 B g i Ry e s
those ofgridmar immeme bhpia sseach dhehumanizidentadyapti@altyptik slerroaprist §t least a portion

of an m%‘h@éidfﬂﬂﬂl‘ cG&taB%%ldﬁQﬁc) (t%@@%r)the@f)f% hgﬁ%glmgﬁbgf%%lﬂ eﬁ& %thher detalls see Jones
var i abi |

evat, N 35 st 885 B G Rt ST Ae] G Eare TS Pp. et Biol
2:593-556¢ 19y . SeP&lh)l thefold@dg trdvieSertiieCad rddadnteas niged tHerrdit Viswbrg snddfamilton, Ann.
Allergy'_ks@"ln%al}z IH%L(H elsl@g‘ Ji 15“(%98{ ﬁ%;h}oche@ ({ h'fr@nsgcﬁgng 533 1 d3§] %63%31@95); Hurle and
 ocati on he structural | oops hi'a an
Gross, %fs?p ﬁlotq%P 42?Bf‘3<§|(199‘1)96 901-917 (1987)). The AbM
hypaterarahi@blie (hegh@hHulinS{heSebiionof iR mparvp mdSelidheshne @ldntical with or

t he Kabat a rpet ural
hOl’.I’IOIO%OSI’l% g cg@es&iglggr%qu%rese 13 a Qg?dless de Vﬁﬁi’lfc %rtlaular rr;ge 1’6? ot Iggongmg to a particular
antibody, glfisp QycpitleslassTyilile the oxpmtainderof thy/hainip 1dawpeéwrtleguh9m@0@wé0 corresponding

sequenddig Qﬂlb&ﬁes a&w@(ﬂfﬁlrﬂ/ ﬁlbtﬁer@ﬁecﬁem b@Mdink Bh&hes HIPBIIP ¥lads LY Sibddss, as well as
res

e AP SRt o Pat P R S0 ROTutH BB TSR Rl Maghio 7 nd
Chot hia ContactLl L24-L34 L24-1L34 L26-L32 L30-L36 L2
L50-L56 L50-L56 L50-L52 L46-4;55 L3 L89-1L97 L89-L97
L91-1L96 L89-1L96 H H31-H35B H26- H35B H26- H32 H30- H35B
(Kabat Nunbering) H H31-H35 H26- H35 H26- H32 H30- H35
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(Chot hi a Nunbering) H2 H50- H65 H50- H58 H53- H55 HA7- H58
H3 H95- H102 H95- H102 H96- HL01 H93- H101 Hypervari abl e
WO 2@789Tay conpri se "extended hypervari abl e PEQUS287/060115

as follows: 24-36 or 24-34 (LI), 46- 56 or 50-56 (L2)

and 89-97 (L3) in the VL and 26-35 (H), 50-65 or

49 65 (H2) and 93-102, 94-102 or 95-102 (H3) in the
MOI‘I‘lSOl’l ef aZ Tp gc Xza{ Acx%la.g z[le]’?‘i:é‘k]ﬂ-’g ISS%F? ). %r?angzgcﬁ%%ogg %shuéesfleherein is a subset of
chlmen@l@ﬁlbqwesu ons. Frarrevvork or "FR' residues are those

V‘%[ng@@ha%q 0 Rk iRy a%ﬁﬂodyﬁﬁgm@ﬁtb&hpﬁda aR viHhad W R&ha E)f aﬁ%o@y wherein
I on residues.as. her

e P SRR TR G T HIFCHE) CARTT Bl S PR G P e o
polypepgitit linka tietesen e dtH aod ML aonm1M1chm1ab1@ehﬁ}eﬁv0e fodethi y@tkdfsi@wre for antigen

bll’ldll’lgn Pa} a%@lm%f LAup ﬁlgék%ﬁ‘ llﬂ The PELg;‘nactongy (MLOCB%Z tAntzAaMM 4 ?fd Rosenburg
anti bodi es _are (recipient

and Mog £qsty SRI{P§r VﬁﬂW“é‘hY‘?ﬂéé’P &6%§1%f<1r98ﬁ1 a hyper vari abl e

r &gtatizenfis 4 fielct@ticp heindn t@weicl @ phtbo@cabylctt@sly tiud STHE ragun antigen may
R
be polygeﬁtﬁé c%%}{l?ms 5 S‘L agg go%io g@% (ﬂ;p}egtop(gﬂer Eablt{lgtﬁg 8?&8%%%%&9@&&pound.
Preferatly, Flﬁéf’tf@ HESFR g POPREPEEsi red specificity, affinity, and
cma &Eh tdabodify" BRFRO snﬁﬂbﬁfb&gfﬁ"xagtfleﬁl& mﬁmmd@nﬁ@g%mmng §tR) which fragments
comprlse aﬁeaéys C%l(a).lrl’]ldal‘lagle 301’1’13.1 connecte % a?lghl% ff_ﬂll’l va 3%16 all’l 8851 111QI¥€ same
polypemém@mn Q\éHj ‘élr)t Bb@smgeémlwa@nateﬁmﬁb%@ aﬂwadmeéewqqathe Bfoglomains on the

same chrélﬁﬂlt théc Ruhds dr@foict@to bﬁlc&;l/lﬂ)li ﬂ%rbt)mﬁaﬁé.ng@/d%mﬁﬁs dJe Ehoth&echgloﬁﬁ lcreate two antigen-

od se. nodi fjcations a rt r .
oindine 31 REikt T Gay BRrro e i g Ehedrt ke s patineer ot ot
Proc. Nathtdrdgdo®y UAH.|19D:64810p¢8 (8¥3subst antial |y al | of at | east

oR ehum@lpgltlﬁ(}ﬂ? i 19 @Ae lv@ﬁlcﬁ MSess\ésae[n af:ﬁgl'o @m@&ﬁ@hc@ %V‘hlch Ebn‘é@b&i@ tOEHlalt of an
or substanti al pervari abl e

antibody, PfPﬁl“é‘?ﬁ’éS A G ey a]E‘C%‘B Q%“’ bfﬁn Hé'i‘d"n%ﬁ‘g FﬂXr?ﬁP?e Fefﬂlﬁﬁlﬁ"dé‘r HBE‘P% Tymgpgptibodies as
disclosed [htreior TigudoBiidmior alllulmjin altibod@ fpetiN@llF-Reluds e hinmoig@l adfibody comprising non-
human Qlﬂg&%lﬂdﬂ?}ég%lr obul in sequence. The humani zed anti body
g%jona al so conprise at |least a portion of an
HEogY BHurd ﬁmt?eﬁlifslf A tVith eRgiopmore Eisyations ying g mpaje ¢IpRgtthegept which
result nf:hn hﬂp}&lamémmginﬁbbﬂthemmﬁﬁ@f foif dﬂﬁgeﬂﬁf)m@&ﬁ&i d;ﬁrent&ﬁtﬂnod}&ﬂﬁ&l does not

possess osc a teratg)gN%) %%erg@é éfﬁ?%rd%agsresd a{n:llbgg I‘WeﬂleIa %aéum(ﬂar O]&;’el’l plco’molar affinities
for the t@g¢t @@tgen Bitiotity nptusd utigiies rg 919290661 tgeoceuspkopya inflsi artodfariget al

B10/Tedhﬁ)1dg?\l\0 apt7Re] 1@@) @aaalbésaﬁ@mﬁm@fsno@ by @ ahd"er &nfain sMASM@ Mandom

mutage]fsliawlaéa/?r \york {g‘gfh},e 1§ gé/sg bg%lﬁreﬁ"larbaéat amll:F;F ﬁﬁt %cc?fl S&thA 91:3809-
3813 (128); BOIBSG <11 380 18D 9F) 155 HEY Y eY divdet @& b SsmunQl i 35:19892004 (1995); Jackson et al.,
I. ImmlﬁbloB@@pB 189 61385)%@%@1&%%%1 %51 Hliﬁr2298898@8 {1begi es

(| nmuno have a portion of the heav and/ o
14 Iﬁ]ﬁ?dyc %&Ftﬂr fi.l i r&%{ to wofeﬁlo&glcﬂéﬁﬂftlﬁwﬂ@tﬁblﬁ 0 the Fc reglon (a native
sequence O regisip@nglinn giequene @&nt R regioh) df ackinéi®rdg enid wisdvith e mntéody isotype.

Examplps‘%rf Eﬂtlﬁ%iy@fﬁicﬁ)p fﬁﬁétl@ﬁs ngyiudF %118 &gdlﬁégin(ﬁ Q) 1eR& Eép%krﬁ Iéytot chl‘% Fc receptor

antib ass or subclass, whil e remai nder o
blndlngcq‘xilgli)OHX ggper}dgnt Fedlé?ﬁd}a@gpyuwi;xew PG %gg@@%g doyyn regulation of cell surface
receptoS Q. Bsanadépt&g aﬁcembharaa%nmn ant i bodi es derived fr om

aEano c@ Rc?e%t cel%' 1’1’19C{1 t%ecl 0‘[0 gg %eote'fqers to aF(]) bfo%lXt X1Cl 11?‘?' which

or ass wel | of such anti bod e
secretedsl b@b@ﬁ ik rqu@‘yfs ek bﬁeiemwh éer@@swt@dc tsilole.egy a@aﬁl Killer (N K) cells,
neutropﬂi(st dn¥ inﬁdfo&&ées%ﬁena&@ﬁ@:@%ytﬁi@xw é]?fe&&@el@@? bincpekIryi t@@ﬁn@en bearing target
cell andl_s'lﬂl‘tﬁ%qﬁfnﬂé gﬂl éhﬁ tt %})ﬁ ng CytQ (@(:Hls haje é.l’ltl 0?,1%8%1 855?‘[8
requiredctit soehrkilgnga Mhd Ibmdry@slls fbrﬁ[eﬁngﬂlrg ADICE1 WK Ealls, egprest BayRW I 'only, whereas

anti body fragments conprise the VH and VL domai ns of

anti body, wherein these domains are present in a

singl e polypeptide chain. Cenerally, the scFv

pol ypepti de further conprises a pol ypeptide |inker

bet ween the VH and VL domai ns whi ch enables the scFv

to formthe desired structure for antigen binding. For

a reV|em10f scFv see Pluckthun in The Pharnacology of

" T 1 P A A N ~—~

X cells) azid are absolutely
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An "antigen" is a predeterm ned antigen to which an

anti body can selectively bind. The target antigen may
wheoopasospept i de, car bohydrate, nucleic acid, |P@I/US2007/060115

hapten or other naturally occurring or synthetic

conmpound. Preferably, the target antigen is a

poI ypeptide. The term "di abodi es" refers to small

wo antigen-binding site
moncc o A AL B o EPn Sy ERARRO DA T Bl T A TS on
page 460 VHRvOOrmE nec o Rev. Fingle SGE I 94l i Talobsess dDFBIastiv {1 molccule of

1nterest| A ik \hf% mas&w sﬂéﬂ%pﬁﬁt%%c%@inms(ﬁﬂémj\l 5-500 3@/0r Y %Q lng7 ar Presta U.S.
’Imert IS too short al | ow pal ri ng between

Patent Noafy 7 %ﬁnﬁ@) °FforRd- S ef&ﬁ@f WHS ff)]f'FéChd%sﬁﬁgl n?‘fgl SPeEPleE) 1&1%{51 mononuclear
cells (PBMC}J@H Natwdat Killdr lpeK)celixp Adsreantay, yr adafiaialis ADEC anioih@the molecule of interest
|
may be ngE.;gsLe A, ebg gr?i nagl}nl(iea ucﬁrsﬁj&h% &Qﬂfdg?lo!eég 1n%l)f‘n§sset az%ﬁeggg%aggs 652-656
(1998).\WD 93/1 1161; and Hol | inger et al, Pr oc. Natl. Acad.
SQ{'umarLBﬁctorQleG%&ulW& v&(hiﬁ OBjess ofe OIHWQR%H pley effdeBr functions.

Preferalg Ip\é\g 6 SHFE §%§§Ecgﬁﬂ oafqd %n anztklg(gé %\)‘? r gngﬁ(gng (l:?xabm;};)?eg o%h&rrrr%nnleukocytes
which rmdxdvé aDhaslidepnpivadidoadsiongueey cedif (PBNE), el ilgu@E) fals, monocytes,
cytotoxw ‘%lalﬁ%&“ﬂéﬁ%hlﬁ%&h%@dc% IndBK gs'll§‘6é'1n%%§:@rr@<? ﬁ"ﬁ\é diectol Qélﬁ may be isolated from

definition a human antlbody speC|f|caIIy excl udes a
anatlveﬁﬂﬁﬁn?%&ﬂmalﬁ?q body conprising nonhuman anti gen-bi ndi ng

I'Es teckp@8". or ARIR” &hsdribesi atrty:emtthaf tenglf$ toant He @byt of @ astivedywiThdpreferred FeR is
~ I | . :

a nativeQ C et ndiRh CKEl l\io@c‘ro% %E&enle@F&qgong Lh Belg%???l@% a%nl);/h%gf(g %?]rnema receptor)

. resu in an i ovenent In . nity .
and inclydes feprpEpys of 61? FaRt FeyBH, ang Briplirsarlapsss, alclp@%a#ﬂ?hcamaihﬁ Biefyplternatively
spliced mhm eeLcmnle Pfamﬁ&%%o& hess& Rt_[@J@I 2 QRLi) recé?o%@f) GIITFRARIIB (an

finity matured anti bodi £s W have nanonol ar or
1nh1b1t§1% @ﬁep&r %6&%}1 gei.ve ﬂfnf 3 gmnop écé ﬁe%ﬂenc‘f:shtgat fllgprg)éltna%llﬁ i t]éeecﬁtoplasmlc domains
thereof. A@ﬁ(ftllvzﬁhlng Wcdidt EdyRI0A afatainb admeﬁnoaercqmp Ey&dhié‘reﬁecthym{aﬁ@(h&ﬂﬂ(ﬂ"ﬁdﬂ\/[) in its

cytoplasEIBc 1n g’%l?’%l%@?}m%ﬁ%@?% ontalns efnfuinrrr]l}l orecer?g)t‘r ﬁfoglgé/ %aﬁedbnhlt\}ﬁn motif
(ITIM) and cibplagdioirdmmpirs e rigwnly. in Raqn@nmnmea@we@ £:296- 2@:6&2997)) FcRs are

reweweaﬂpk(a%mhfaa@ﬁﬁwogn%u ﬁe%ﬂm%ﬁ& 9l4§7 @Ize@wl Og%sils Ag)i{zs b%rnp,zéhogh 25-34 (1994);

1
and de Iée@m:t éf Jeltab 6ﬁ’lzn @n]@6 i%b‘l 1fh9?5)1 %le{ licgg Sr)clu %“hf)ss T b@fge]éﬂﬁed in the future,
are enc@inpadsetirigt mielterm 1R 1Sl -TAO @4n {109D)ies tkaedsBINc@ptoraFcRp, which is responsible
for the &M%@&mflﬁa@ %é)o ﬂ?’e?fg'rgs ( u)(eil'%gg)J Im@zg;gyl H?y\é%h nl% tdncﬂilm e)JaZ J. Immunol.

24:249 fla%é)tap%rﬁ g,llaters éqmé?'ost%siﬁ of“ ]ﬁ](f)%lé()gﬂﬂb@}nﬁ) g\iVQ%l(}/ 42g'z2t (Fr\f/‘?tet) %%,gnobres antibody variants

with 1m@btleﬁ lobtihakhea bfnﬂhné 1|6&5 cHsC Th@hto of tBat ﬁ;&nt pﬁell(ﬁﬁﬁlliﬁﬁ&ﬁicﬁ@ incorporated
region am | C [ Fe..regi on) of an
herein bg f?er%nce (gee also gl%elg dl s ﬁgy ﬁp 9(¥)aéé9? %g04 éfoto{)pe Exanpl es
oflethadls ¢ b@els)wlwlﬁ@@e @rFCM fiekiopn &cd ped @1@@@ 1961, gl 4rg3inding to human
FcRn i@ abOIRhane it oﬂﬁ&mﬁ higk Mﬁﬁl{y%ﬂﬁag E)dlypeﬂ‘_fﬁesrc@fp&ﬁﬁs@}red €. g in transgenic

mice or ?I'Arr%é?cgﬂubﬂ%lg%%g )golreggng&gr\%%} g& lj)f 151{51?183[1%': ?mlglgt%rleg \gl%lx¥l aﬂéc eVXI‘lal’lt

polypeptidsept ors (e.g. B cell receptor); and B cell

a%hﬂl%én@ﬁbperﬁ@ﬁ &Mﬁéltﬁ%@%ﬁt@ Hfer§ %ltllle'lfﬁ%%f ALBH cell in the presence of

complmaé{l %Cglialﬁlg]%l %fﬁhe c%s fgﬁgg%ee}%}ehg@f ip Blt‘&tB%WotﬂgobrﬂdB’lg Igf:the first component of the
complemeC &Ppti0 K&l thEar%leqs (€ $e Apprapriate @ibtl@s) Iwhel bro baxdl © teelcbgate antigen. To
assess c()ﬁplgmenmﬁx;é{l?: %Ls@fy é é\“'ag de&ﬁ!)éd‘?‘ﬂ Geﬁ?&ﬂ(ﬁ ?&HHJ Jt ah , . Q’Mgunol Methods

macr ophages) ena hese cytotoxic effector ‘cells to
202:163{L978)- ?@é‘@lpfﬂf‘&’a?dl y to an antigen-bearing target cell

and subsequently kill the target cell wth cytotoxins.

The anti bodies "arm' the cytotoxic cells and are

absolutely required for suchhkilling. The primry

cells for nmediating ADCC, NK cells, express FcgRIII

only, whereasnonocytes express FcgRl, FcgRIIl and

FcgRI1l. FcR expression on hematopoietic cells is

summari zed in Table 3 on page 464 of Ravetch and

Ki net, Annu. Rev. Immunol 9:457-92 (1991). To assess

ADCC act|V|ty of a nol ecule of |nterest an in V|tro

A NSNS - I e o LIS PN 2
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may be assessed in vivo, e.g., in a aninmal nodel such

as that disclosed in dynes et al. PNAS (USA)
WwWO®2008836856 (1998). "Hunman effector cells" arePCT/US2007/060115

| eukocyt es which express one or nore FcRs and perform

effector functions. Preferably, the cells express at

| east chRI I I and perform ADCC effect or functi on.

EI;(O (Jyp L})élge Varlants 1t[l]1’apelred§’? 663 8¥ amlﬁoo %Cll.ld Csrs%lences an ncrea %creased Clq binding

capabilfygpa kbR tu%nvatemr@) 664155 531 anb WOyt 1642, T@g/mmxpfchore patent publications
are spe&f%'alhy&nc@ﬂ)&a@@h&cﬁlﬂ?fhéﬂ:r@nce Vdet, |3.1s£’ %le@m Nﬂmﬁr%l 1184:€180G84 (2000).
p eferred. The ectlor %e t3 may g{ ed frggr
6\1?8 JER W MRS PYYRSRHAp | T 10 “PeeP o PHOMEE R
immnn@ésven {sralsfimtioneedpd,ovhich bantprikes Ad®: réadont ﬂi@ (Ftyrrmwg lyome (obidardd7
accordn%’u) {hp QgYmml;EHl?g é%‘[é%{) of t'hcefjc rEgﬁ(B IIII %b@reﬁé)\teh V& em}ée&lﬁﬁ M%ﬁon of the

R Moreover, re erred IS onhe bi nds an
polypepfigisr Aerpp gt e%%m@%rr?ﬁﬁle P%C&ﬁé?ﬁflé Frcodipedbs H%Yprra%es Apeoedistypp mposition
comprisitfe atpbigpepidig Rivinglt §Rkdion aandlifecgRls idvesioh@h agi@s:, polypeptides with K447, with

' | I Iy spliced
R R S T N el S P
R glﬁgrc}ﬂp‘g (aaflapod}a(gtap \pafpgqq@t PEPeR e yvhla‘rhlahlanE QF\IF(#UBGSCDé)h)glcal activity of the
antigen 1tibR. PrdfdrB@b16REE PtiBsdick or aMabdaRit daabRicSdubdtdnedily aboRpletdl§ inlibit the
biolo icsleagttirvencpt? an[1at differ primarily in the cytoplasmc
| S0f . Acti vati ng receptor FcgRII A contains
afl, 4, d %ERP&E}%@? pgscﬁgedthyl%lg Sié &%ntﬁ)@%l&%n‘n\é@gt heQd o fhg functional activities
(ITAM in its cytoplasmc donmdin. Inhibiting receptor
Ofap"lﬁl?@tﬁle P@mﬁrﬁsﬁt ains an i rrrrunor ecept or t yr osi ne- based
r e\r) Ilagc V\Pt uman t%a 8\?151‘{( florlvgle n‘purpoiﬁs I?eren?/ 1&?{% a3 r(ﬁk%gm@%%!g %%ﬁlgoe acid
sequenc SOVI) 9. ViR verk éerwec\xﬂrcewe@mmnmamro@ﬁmémewm et frompiygran consensus
framewgiﬁ VAn :!rcgéﬂbp Rlmaf fréRchroskd: dt(rll'gcgf;l()m 2&AREl 1m1%{m0§1t)buhn framework or human
thods 4:25-34 (1994); and de Haas et al, J.
consensEsa meﬁ) A8y fomprise fhssa Hﬂ)fmfl ieg%se theaio 81},ma‘yé:%am pre-existing amino acid
sequende ighgesli Wigrd frosestibanli acid elninged hre gresent, préferatflyutounces tharSend preferably 4 or
less, or § &q&ggi’%sfﬁﬁﬁig QXnnt) Qc@d gh%ggg arcF ﬂ}gent h@ﬁc@é Fé%e esztt}rgg &nﬁﬂorgcﬁ lcl?‘agges are present in

I ncl es t he neonat al recepto
a VH, prefsihbniupgianersgie eyt Prea fes & Pne(ﬂf p%ﬁreﬂﬁ%r 73H @]E%mfloﬁ’f ipgance, the amino
acid resfdedsusthdsEpty@ons@tay B 71AJ73Tlafidiat IQA.. In dde b &Tmdnl hé FL aadaplorkiutian

o Sl LU, 0 G280, A8 005694 s o

framewprk s@pnBfes ant i body variants with inproved or
dA nﬂuﬁﬂaﬁﬁ&ﬁ@nsﬁé RecREkt Ba E&@uork%h@@[ﬁ;@@&hc Qfosttcblﬁ;hmﬂ%afcaﬁhﬁng amino

acid res%H b1|1e1 Ira (s:e ecjtl(%rz) usmag ni%r(l:ulnf)él(%ﬁfme‘YL OIQFF{){ n}%\r;va ge%uel?i?ers eé&ﬁr%lgr?anls{y, the selection of
human @(1121)105;1@51911\1186 (YE s¢REBI)is fravet Wodapof vapredesiomiin gealyinerdi Gigperally, the
subgroub @f & @Bﬁbeﬁg @sulﬁﬁgm (nsl@gat ef@d Un one(ai]lg(;dlrﬁ‘eng-ﬁ)gﬁle v @ roup is subgroup

e b e i
canvip e;bgglgdglechsen&sgramequk tfeprams g elricenserise@eqoence obtained from the amino acid

sequencreg i# O§faﬁ9 Be%%f sﬁ%%@ H?&lﬂabélt Et@?%ﬂ & %&éﬁ{eﬁl%é‘@mgﬁﬁﬁﬁ scor¥fnsus
rlrrates m ni st ered th t Fc vari ant

framew% Ia?}lﬁ% P SHBIEnCC CRPRST etﬁ%ﬁta p&‘@?ﬂéﬁ alé?fteacéyf Bt BReERgsgaenRgps:
EVQLVESDGGLVQPEGSLRILOCA RS (SEQSD Si0oh)-Hl WRMGKGLEWWNSEQ‘IE NO:43)-H2-
o ]
R S e e Y b AP orss)
4k SUéeﬁv@d HERTSUS ffralfl‘h’@ﬂ% GWTWFO@%%S & @)am%fmm the amino acid
sequenoa:fhtl lvzbﬁﬁib E@t l(a@ﬂc)a sﬁlﬁkﬁ)uﬁpm&ﬁ letart €n Sﬂd:kéﬁll)(ﬂl&ﬁe)it ﬂ’qﬁl\fﬁhu@foﬁp I consensus
frameworg tammo %01d sequ%lch Coggeggﬁea% a go gnnor all geac%SF fgﬁownpg sequenc‘és
Gazzano Santoro et aI J. Ijmunol. Met hods 202: 163
(1996), maybe perfor ned. Pol ypepti de variants with
altered Fc region am no acid sequences and increased
or decreased Clg binding capability are described in
US patent No. 6,194,551BI and WX9/5 1642. The
contents of those patent publications are specifically
|ncorporated hereln by ref erence. See, also Idusogle

A A =~ AA A VA Y. Y.V —r
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according to the EU nunbering systen) of the Fc region
may be renoved, for exanple, during purification of

wao bw7paleypept i de or by reconbi nant engi neeri ngP@HES2007/060115
nucl ei ¢ acid encodi ng the pol ypeptide. Accordingly, a
conposition conprising a pol ypeptide having an Fc
regi on according to this invention can conprise

soorBEL S ot B BTt
GVPSRE@@S;WDFNJTIMI@)EDFI@T%QSE@é]a9106’18) BFOQREKAGHIR I STQID NO:49).
an t‘dl&l@ﬂ@ﬂ’ ol ‘QisQBL i &)Hdlh(ﬁhl’lab%&@d Rbefk BYEQ R VQ{hQQL'ﬂﬁtalllce/molecule or

nti t binds. Preferred.bl ock
metnod 3 Histlond Tt ReE e G PSRt S A PRI pefosica
conditimewipthgtralisyose ‘rhhmbmtlal tovle dionlbog e eion. addnt liniting epfmptehe disorders to be

treated %ﬂ 19&1[316 nA%nar@%%Elﬁén t@rﬁHré pe@&*%ma l@aﬁtoﬁ@ %ﬁjd 5131%511%{ n, is an
anti body which mmcs | east one of the functlonal

B ot LT T 1B GEY B BT e el R et Dt esocied wit
some ddgterBubiidrastesiprdiiferdion. Ih e cpbiddpase e heipeilifratige dsorder is cancer.
f, L Kc SRR RNt L6360 29 d SEGHEREE WL mY b
T%Hﬁm?r anewor e%es r clg%/ edglgpf1 roma| rrandspl?m’runog o{) e?m fgnant or berien,
and all PIE-SARESTRYP Rnd cgeeTpys 6%5 andﬁla_wgﬁq Téeotﬁ*g)é n@g@r f ICW% I' [(cell p&theraﬂve disorder”,
“prolifcf CRoAEr” MdMBihof aR BRI 1Y &emméadrefefram h@eifiuman
:T"[I;Hg]tj osglca:)ngegrj’ealn Hcfalgcae‘ra(‘)us\Mr)egerrntonor des%rlb(e:I ng éﬁ) gl%l%%l?allj %Qﬁdl{lon 11? }/nvga)r{‘lrr%als that is

typicallr‘réyra@@“ﬁ@%bymmpghéﬂ_leémﬂbgr?\myprahffrn@naEw@pb eefyane enclifanigasnot limited to,
carcinoM¥) §nPhdMeC518¥h S | shid@n-24Hd MOk AL, %&m&gﬁ§f cRdnDleP 688 @ hncers include

squamo 08{1 cealﬁicgeg,lgﬁ/la Eci,eg uélé ?ag%e:g %gn gﬁﬁ ﬁ% ect%}l%%hagﬂé(é%m%{né loteﬂsleslhng?srquamous
carcinoppf esl@riing, difvercé thp peita@xins tépatgecliirnocacdagroglyaimglesncay gncreatic cancer,

ghoblasﬂﬁrﬁsc%ﬂkallcghcé} oVhian Qa[n@é‘r QR/@QLu%ert lhang& c%ﬁllaél‘ nﬁrlgeagraérlyer%lon cancer,
hree, two or one of positions 71H, 73 78H;, for

colorectl agea o RO r R g 5B - S C%{fm‘tnﬁolg@%%?%‘ief fiYsih gancer, prostate
cancer, MEYal ecet, IhyoidA3cerangdto kardiBia, dasirionacee Mblaghimaend yaribiseypWlof head and
neck ca@ﬁ%IC %RIEIQ ulaﬁ% Qn%gog%ggﬁlgg%%?d 3 m%ugfg%}élj\?\%?{lgat cdh R %rgeye%%? gonlipgsmons and

uman | uence Or
methodfof g AnVEHIAG eThst §1S?rﬁeéh%w Rotl mgonsepiastic apd Heﬁﬁﬁaﬁw&%}*@é ridqglastics
include biitarRwiked thse deséribarmwr Kovdoplktic éﬁﬂﬁ(ﬁfserﬂ:tuae Bun@e A3 Shited to undesired

or aberrari&) H{(TPDrtro y1 mmnohTu%%tOWarrt]hrVﬁ&iAS ;{S;Erfsé?ls sorlatlc ﬁaqusése sa?c%ldoms atherosclerosis,

atherosqpseiis lphgqey dla‘peﬁ@a@@‘[hgr@quh&mn@f refingpahipes |1qﬂmng)]@]l@bq]lpy qﬁ pWa‘U@ﬁy retrolental
fibroplath] n&ﬁz@édﬁﬂ%ﬁﬁcohﬁ abd-RMe@mEd OB, Mk ARG dQiTR)] oGrneal

reovas G APB  T RABA et OB OB b G 5 Elraton
neovascylarizatigne! the brgtedupeosis), sulbgroapulkalppac, basagar rasterGaib atterigvenous
malforn@altlons U(\v M) ﬁleﬁﬁmg Héﬁ%gmn}ca Qh 1&%?0m\£thrglﬁ' gyp%ggg'gs((’fﬂgudn% Grave's disease),

Tl as In Kabat e roug‘é
comnel s TR ﬁhm%lﬁ%ﬁnrn%@ R e e &IREARDS, sepsis,
primary@n@hdanelty péricadinnf theigaum mtnoasy diisieguerbei:dinm (v.ar dsbihted with acute stroke/
closed ﬂ%%}ﬁ}{%ﬁ‘tﬂgﬁb Os%h?ovlai 1Lﬂa91fma]§§p ﬁatnnlﬁ thl‘IﬁLIIOH lnrkAo Hl?osﬁgpsggi Jﬂ? lﬂ;pertroplc bone
roup conseénsus framewor k am no aci d
fomatl%%ﬁ@gtlsdgﬁrb qurg%(g‘y aspitep, paly¢ystie Oﬁ%}@]{l fligrasegmdogpefriogs, 31d gpaging of fluid

diseaseQpantoAitif, 0brhpamhhgsyB@ GHkE BEBS bowkMik B St MERGSSERILBEARS chronic

inﬂamn&ﬁ%@g%l\#ﬁﬁw %%%Wg)&%%@aﬂoga&% eéc]'ﬁ?’())n,_ il'q_ga}nmatory bowel

disease,[np)Nytiq fypdrpiBe, WIESKTT( & PSSt (ISEQNEsPRION h Bon-cameenyhenzpp kit joinis, hypertrophic
scars, idhib@ 3R SRS g!rﬁwtﬁlr@s@mﬁéﬁ synGOHp) 'by(%@rﬁc érﬂﬁloﬁl@ R&&IBRH Bibroplasias, scleroderma,
uence obtai ned fromthe amno acid

trachoma,avg?cg]ﬁli elsmﬁhiyn(wétl& Fglgrmg tggl%r%e 6m1?s1a qﬂscrrl%saBeéica g fingfpsmnl(shlch % éhat
associatedrwiddienenlitis), tridelevtl offuddgr oup | consensus franework

am no acid sequence conprises at | east a portion or

all of each of the follow ng

sequences: DI QUTQSPSSLSASVGDRVTI TC (SEQ I D

NO 46) - L1- WQKPGKAPKLLI'Y (SEQ I D NG 47) - L2-

GVPSRFSGSGSGTDFTLTI SSLQPEDFATYYC (SEQ I D

NO: 48) - L3- FGQGTKVEI K (SEQ I D NO 49). A "disorder" or

"di sease" |s any cond|t| on that vvoul d beneflt from

. o, - o - o Y "
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condi tions which predi spose the mammal to the disorder
in question. Non-limting exanples of disorders to be
wa e@ansdoher ei n i ncl ude mal i gnant and beni gn tREMDS2007/060115
carci noma, blastoma, and sarcoma. The terns "cel
proliferative disorder” and "proliferative disorder”
refer to disorders that are associated with sone
dlﬁ%.ls%ﬁierem rlg rt] oernl‘rr’arleflerls % cllm a.li ?lewer*tﬁrr()r?' }:n ao Qttem t 0 8{& the natural course of the
0 erative diso IS can
individualfor g ting Higedgedican b @rfnrmeql efherfer praphyddx|s Oh@@pg thsgoiuge @f ellmcal

patholoQ}r PMiRbIR R b ehifnBit @fclu@é’brev%ﬁﬁ H8krreAR ot GRRBLce O diPRA |a@3'§}1at10n of
e-c cancerous cells nd tissue

SR R e P S R
decreasulg go rathexf dlseasepro@tessfograateilwzelomo@@lhd@n Bf theeibedst o piid rgmigsion or improved

prognosrl]so [ sl(HﬂE H@dohl}ﬁerﬁs( %ﬁdédléé 6f tﬁeslngeﬁlflo% fe%gedtt(pdeﬁ§ EleQIEI meﬂb@ a dlsease or disorder.
terns "cancer" and cancer ous" refer to or escri

t"ﬁ)@ teﬁtﬁil'geuejqdﬁgjp%ﬁrve @seﬁsa a(np mp#gwﬁgorfkﬁ N 1|1s§d in the broadest sense to
include bl fikcedtslthe pethals@ot elfichzadviyncuniabdpudnatiel atddr kdysfunction, including, without
hmrtatr(glr &YY&}EEP{&J n#eﬁdﬁ%%dt&ﬂe‘uroﬁég&[@érse &c]?ls a %%ngﬁlc La%?all yc%%srp HAELS Lou Gehrig's

, carcil nona TTE [ ast onmy,
dlseasek, ﬁ?”é@ﬁl@y anéﬁélﬂ%@k@%ﬁnam%rge@p% fupcalar PPl RBRAEINES; 2pd other human
neurode%éiﬁrﬁtr@@[%é‘a@efs Ssudhn€ huﬂ@n@'q unmu&r@@bﬂ s d&&a@@ &filepss FaltlpteGatrbsis,

Huntln%Oéln ghoreaqgown 'S S 1’1%_1‘0%11 ,tI]ﬁI'Ve fleagiess 3.1’1&I plgnerea Sndc scase.

enocar cil no guanous cafci noma of the
| 'Tergpherelapiseppthpfis ¢ W@Oﬁﬁemeta@wéwﬂer e et petipharal eaias arpst often

manifesg:aﬁg @bt B@bihdtah 0%&)@ %énsorp @éﬁ&frﬁﬁfor Gr FRNGRE Glysfunctlon Peripheral
|obI?stona cerV|c can rlan can

newropigiGy PRy for SFamRlee S achHIS% éind?ﬂih TP ARSETE ﬁeci‘%e o Cii‘“gtl cguced by a
toxic a@ra,n;g@ras a wotorie dtuale. £ amipenplastie agtonertirdugilial grenmogmq:nwépollutant "Peripheral

sensory%ﬁ[r&b‘atﬂ@ q@ohar%@érfzéﬁaory)ﬂle QL‘ g%ﬁl:@'an‘é@&f%bﬁb%’fﬁ ’sengdrg&%%nsc @Hl@@rﬁay be idiopathic,
liver cancer, prostate cancer,. vulval cancer, thyroid

may ocqu e GO R & IR TS AL FEPR R frdros TRy n cancer (e
treatmestiwdith Vidmbherspettitpesitseich headriand ciogak, o@linoedte, 3'-azido-3'-deoxythymidine, or

taxanes gygs Ba%ﬁt%!e?[tl"{\EBL@fBr%{&Ee o egﬁﬂbg} g(ﬁ&gl ﬁﬁgm&lq\l F]Balﬂé{ dox(ejtaxel [TAXOTERE®),

sorders %OSIII ons an
Rhone- Reilqng Bererppntpryelinggle Aeeheksm. W‘é@é“ﬁ?@ Hemey sYREPY D Blorigenetic
predlsp(ﬂ;ﬁian mﬁﬁmbm hdgGired Bdrpﬂ@ﬂ péua@athles 1ﬁkﬂl{dl6|,|f<5rleﬁ)aﬁ’@le NEQpls dsdabeKrabbe's
disease ﬁ@e@acﬁlromat C 'ljeu]tm%%s?r r?10tFa s Slgelgsrec 5 eOS e%o ?s%%{ eotr)rﬁegz{&l%Fa? %lgl%{oteegiemia, and
CharcorMar@ﬁet@tb (GNEB) %%easa@ép kg adRrenet! ey et dirterefligiry Motor Sensory

Neuropﬁttﬁﬂmt\@' So@hytphy dr Eér@hs@r%@)emro@ﬂ@ ﬁév@ﬁb ﬁewlp SO k1R bduSse of several months or
sar%0|d03|s 1E}groscl er.oscl er

years. Itgehgga é)gactlca pug gef,lrogaﬂgﬁs Grest Fhr?ﬂl 1in(-ésta pvrtgoheral neuropath}cf) Elevglops rapidly,
over theragtrkayd p &tvivikesand nadferdil pgs retei lvopwatehneuopathy merit affcdts spnsory and motor
nerves th‘e%&'o ant @'«lusef d &!&é&@&@&& &hd n[&%@ﬂe%%ﬁéﬂ'lﬁﬁm Elx@ééﬁsg%nd ure motor neuropathy
age-rel ated macul ar degeneration, diabetic fac
MeﬂWéaawa corneal neovascul ari zation, corneal graft
neo\raisauhlaks ik zatebran ,pre&ﬁfbl’yaaiamgfaaﬁlbre pejeably ia Gupan. Mammals include, but are
not limife§ E(J ﬂﬁrll én(r:rpa(?sr (EHCQ Qsl CO\ng ?sf{(gtsdﬁr{rﬁag rﬂe‘% ehoa cats, dog and horses) prlmates mice and
neovascul ari zation oOf the angl e eosi S ocul ar
ras. neovascul ar di sease, vascul ar resten03|s
a'lMa&frriaD Y& @ﬁ'pk&esl'ﬂﬂ{réaﬁlﬁeHHEfE@ ﬂ)Sinf A\M clasﬁiﬁéﬂ a9 @ m@ifBal, including humans,

ng ave’ ase cor nea er ti
sawsPl ant at i on, chronlc |nflannat|on, Iung

i m leropirad aim@ﬁht" 18161 ki M BLGt éﬂlawé,w &E&@éﬁi an@i@f&ri&is]??[nilerﬁ@creysary, to achieve
nonar. tenS| n, malignant pul nonary effusions,
the desrg g }hg%l?eg y Oé Pél)@ﬁr a(;téc.regsul?

domest:g anrg%'frgl Cﬂnmal’s &1&1 g)o sgorg ct ani aqy sucfl as d0 S, ca?shcows etc Preferably, the

mamin

associ ated with acute stroke/
cl osed head injury/ trauma), synovial inflanmation,
pannus formation in RA myosidis ossificans,
hypertropi c bone formation, osteoarthritis (QA),
refractory ascites, polycystic ovarian di sease,
endonetriosis, 3rd spacing of fluid diseases
(pancreatitis, conpartnent syndrone, burns, bowel
di sease), uterine fibroids, premature | abor, chronic
|nflannat|on such as IBD (Crohn S dlsease and

. I 1 MY N 1 I T g,
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pat hol ogy. Desirable effects of treatnent include
preventing occurrence or recurrence of disease,
w@bkdogity@mpi on of synptons, di m ni shnent of any BET/ES200T060115
i ndi rect pathol ogi cal consequences of the disease,
preventing netastasis, decreasing the rate of disease
progression, amelioration or palliation of the disease
rove

A a&le&apelﬁlc?g e% Ses g)lrl] t gogf a SLgE[%I)I%e/m(()jlec%{e% tﬂe 1nvent10n| an gr%sg 01": antagonist may

AVENt 1 on are
vary acq@edlrayo deve $ue1p¢$élmdlscﬂse et pas esars endoreigh o e ahdividuatiyed thesbahy of the
substancenﬁﬂhrcﬂg GeRRE: @ﬁtz!tg\éﬁst(tjd GBS Rsired Fbgpon& ethodagane rﬁaﬁlér&’[%utlc ally effective

or der e used n th roa t sense to inc
amount R e T B PR s D s BrT G B R T T e it Spagomst are
outweigle@geiertigtabaicatinthhdiciatf&étu e toraphylacliaatty efiitivg pmonnt’ Fpgurt to an amount

effectlvls Iamogagés afdYor ﬂ%ﬁ&ds ghﬁﬁeeh'ece&% rQ Q&l&&' e desildP f)l@}g faltlc Oyt Typically but not
di sorders, such as anylotiophic |lateral sclerosis

necessal(llA,Lsglce {@?Phéécﬁlf kaj'e 5 uﬁp g]é]élg%‘js prigydg or aganﬁ%ﬂugﬁtageé)ﬁ @se@sgrtpwg)hylacncally
effective om@ihitwibd Bisless Moty ihergpesiphllyalicamusawlar at r ophy or

PA z?ejrﬁ{ Séy%ltoxﬁ g{%n{a Emgd B 06Y rs19ogt§rgg H&tﬁﬁﬁﬂé&/ & gelv&?sq}?e%ﬁnctlon of cells

such mer' s di sease, Parkinson's L 31 125 <00
and/or cayspy depagtion gl felly Bheters ijepslssl b 1n6ﬂln%taﬂlﬁagt1@rﬁ80§>p@iﬁ%%e% TP Y
e'*, RG\WHm'S’, ﬁfﬁh (EH'Z @ﬁfﬁadlcﬁal’vv Qotd@aﬁﬂlaﬁ ShemafhéfaﬂVEtﬁzla@efnS e3. methotrexate, adriamicin,

er a r
vinca algalmgsg ncrlétﬁqg Vl blfg{s'}léqe 0 os%t} c?ogg %/ g]felfsé}éa? o %Ongcm gTChlof?renFléC]ll

daunonf@@rn\ﬂ)e@tber Mqalawfgtasqmsmmnfeew érelgr@sts thaeofgnchas @olmdytw av4yees, antibiotics,

and toxﬁig subPds Qhall ﬁ&é&ﬁl@ foyhns &%ﬁk%ﬁﬁﬂcﬂgfta&fve toR#ns GHBE QAN uEeal, plant or animal origin,
neur opat hi es na for

sfunctl
1ncludn}§ éra;aqéeﬁgtalil Oé PITer%lt %Eﬂ a& the \éagﬂusla%tgwqr Orfa]nté cgr g%stcfé(sﬁf%d Eelow Other
QmmMngeas®d%gﬂw@uﬁMbénmwdu@édx@yma%wgmu@wmg@mmnc@@ch as a

ng %Qﬁ(ﬁ%b equ étégnt" fa c}lec@QBm&gﬁﬂJSéﬁﬁtﬂ the @&@rﬁhﬁof &Bcer Examples of
i ndustrial or environnmental pollutant. "Periphe

al
chemot]g:éaﬁ%i: ﬁge]ﬁ%ﬂiﬂbdﬁ é{kmhmg pgents FPziP ?é]t“%tFHaf%doCWW cyclosphosphamlde alkyl
sulfonadegerne batlf-pNnmpbsufer anp higssalfan semisioesudh etiicossopa whibaiondayeturedopa, and
uredopab gh}lleq ngegtdrpll o%hyga eﬁ%gr{c gﬂ;é’ %ltre%fﬁﬁlqu&lgth léémﬂa ine, trietylenephosphoramide,

consequence et c neuropat
methlylélgﬁfhwkoaml%mdiﬁ GISIR R TREAVIR aﬁllﬂée?ﬁ%%&@ﬂ%%%@%ﬁﬂ}f @éﬁth%"rﬁnd lpgeimone);
delta-9- féhﬂﬂﬂﬁ)h@ffa&ﬂ(ﬁ l(tIrd)IﬁblﬁthKIﬁNSLl@h bata- la‘{)hdﬁ&iéj l&ﬂaﬂﬂﬁ colchlclnes betulinic acid; a

camptot%ecmto(mai clhré%the sgntpe%ié aneafgigue%dg) efan @g&ﬁ]\f)@y %‘%)f)ﬁ F%Iro n@AMPTOSAR@)
acetylcagppigitigtin, @q)g@q:c@g ynd ﬂaﬁmmg@memm bryosipe] clstenXel 065 (1nclud1ng its

adozeleEhFM@TeFl_Bgl(d' b)mleﬁh@ﬁtﬁeﬁc E&Wgﬁﬂﬁ)c pdﬁ@[fh?lﬂotoxﬁnﬁda%ylhf it NE Rhiposide;
conol.l |re I .nun Cc ndr om
cryptop%fcmé @ﬁl@lflﬁa&ﬁl}’ﬁ gﬁ%g? ima/P]t q’é‘é?w ét ﬁ!] i 1%%/ E?L}/ 8aalﬂ¥0}n éénﬁucll:l)@ the synthetic

analogupe KWph &% aid Cé-0'MA p akeltheesin; profradetin b gwrcodixtaimpbezisiRef, sirpges mustards

such as gﬂl&%@ﬂ cﬁ%r@gﬂ%m c%l@pﬁ@ﬁlﬁmldmgt@aﬁﬁgtfﬂg%éfagmde mechlorethamine,
| eukodyst r di sease, Dejerine-Sottas

mechloggl;ﬁalin%(ﬁge h%(gglglildiepr& Ié Inwélﬁlingnn alﬁ,aesterme prednimustine, trofosfamide, uracil
mustardChiasseois-shdars @rmieiodcrhlofodiyciiDiogaasiee, (alusite, kin@wine,asd ranimnustine;
antlblotP { QRER Ithe MI!B%E(%/HA Al 1@0&1 @p xalgfleal'ﬁlfé[neé!#etcigﬁ}ycaﬁ@ga%mr%eaﬂlﬁlgﬁ)énd

Neur opat es O eri phser al
calicheqpagip ‘B’E?éi‘lhz}eed%%eﬁ‘f‘%bw Shepdny, E%g%g} Bheé é%(u(ﬂ Yo ghnegpsing frgipding

dynemlmi)ﬁi dﬂ&spﬁfamyﬁazrsﬁwell hghe@olaﬂziﬁbsﬁ‘aﬂh clfj)(b'rﬁﬁbhdr@@d Sdlhﬁ.‘eh chromoprotein enediyne

s.are
antloblotlc c 0 ogﬁor(?s? ﬁcéaljlrngmg%nﬂ, élev}éclm authra gcm da]zasermg \§/)16er¥%11€$’ cactinomyecin,

carabmw@msr@mmm aarflmh@ay@rommmissdgw@f)@‘crne@um@ba@ etaubeein, 6-diazo-5-oxo-L-
norleuciRE NADRIAVRL INAEAK SRAdi A Yn 1 SiH@hbphoBhd @& &:8biS € BRQEYorBEho-doxorubicin, 2-

pyrrohngr%tag)ﬂﬁ.gggqr ¥ ciea)%yg%g%uggﬁq) %81%1 1%1 :egor@géuﬂqzlg?n?bl%)ég%ﬂ gg%g%t?mycins such as
mitomypie (r oparhayoliaraal, adgslomycmosiivomydms, bemaiyeinchedirdmyicig, pgromycin, quelamycin,

vertebrate, preferably a mammal, nore preferably a

human. Mammal s i nclude, but are not limted to, farm

animals (such as cows), sport animals, pets (such as

cats, dogs and horses), primates, mce and rats.

“Manmal " for purposes of treatnent refers to any

animal classified as a manmal, i ncl udi ng humans,

dOﬂEStIC and farn1an|nals and zoo, sports or pet

o o oy o o,
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vary according to factors such as the disease state,
age, sex, and weight of the individual, and the
w@iorisos9of t he substance/ nol ecul e, agoni st orPCT/US2007/060115

antagonist to elicit a desired response in the

i ndividual . A therapeutically effective anmount is al so

one in which any toxic or detrinental effects of the
rodorublcmt gfreﬁo%%rgnsgr)e/pq?Zﬂcm it%)férrgigm euﬁ nilrréegil ﬁ?‘nr(])tst%e o OFJ%lg}naa[n§ érfe%abohttes such as
methotrggate ‘gpd}bﬁ.y)r(a@pli @4Lp; y“ol@ facfld‘:@;qa]og],@s @p}mg de¢nopteraf metkotrexptegpieropterin,

trimetreR4I8 Hﬁﬁne @Jafo@%&hva@ ﬂuc@;ablg@ g%ﬁ%t@&%eftﬁlﬁmlﬁﬁﬂd tﬁg§iaﬁf1e f)}l'rﬂ:ﬁdme analogs

necessar to achieve th deS| ro acti.c resu
s s TR T U G BB $ 1 B A DAY grostioie
floxuridites@diognyumeths peﬂlusgnpbe prtr@stepplp@rprdp@nm eratiostan®l, @gpilips@ne, testolactone; anti-

adrenal?sh@r&@ a&ﬁqo@t&}ﬁﬁﬁ@ vmltt)Ql% ﬁ[o@t@r{ewoﬁccatcfdg%lehﬂheﬁsfuﬁ%tfﬂoerﬁc acid; aceglatone;
be 'ess than the therapeuti cal ective

oot GBI 25 TH: FaR YR R R Ot P B N,
defofantiief @mscolotealigidingit;ani@eithidaadlipiiniin licts; akpqotilenendguctdngllium nitrate;
hydrox Qcién'nf?dﬂ lgrtlda&?n I Iﬁa&%gﬂo%g Su%ﬁ%ﬁ%%tal%ﬁl% Jtar(dl%lﬁstafng&mg fml&) ako%e mitoxantrone;
termis int to Inc radi oactive isot pes
mopidaleréol gntraer}_qe Z)Pfostatnl Pgelqamet Ioj_r%blmqggﬁoxam%; G ethpééylc@eglde gfm:g‘gazme PSK®
OlysacBiaﬁcileZ:omﬁ&ZJ HSWhnfra ﬂ*fo@tﬁ;&t Fugéne] (SIOf @@Q&e Gfuzdxhh) slzoﬁran splrogermamum
tenuazonl.c ac@grla?lﬁua(‘)ﬁggg rlc orogrl.eth}?langine gle}lortllb rene q’:\ %)edlallé s r2 tg‘xm HersaéurmA

V ncri s
roridin d els@@ma}wh@i) rrethams Vinfeain @ LD By BiDEST®) cdabwrazing @emnpmustme

mltobrogﬁdlL nﬁfouabl%lﬁbb%a@ tg!f@ﬁ)sﬂ.len &rﬁﬁ&ﬁh@(t ARG ")ag@)ﬂzg)ﬁ 1axSHZ Y FTBIAXOL® paclitaxel

nts thereof I ic.en S,
i RO BRo e g NE SR AR AN Ty aE0T BT Bigeipges
nanopargi¢le nmyarat plpadlifayel fotdrivea Rhexiapstief Phacs, ertisahberg Ulimgal, and

TAXOTHRER G0 R ax & MRHFRL- PRI G JFor, Al weth Qg élB&%ﬁ@ﬂge%m%% REEMZAR®); 6-
variants thereof, and the various antjtunor

thioguanipgs METGHRIORYTIng: g@ﬂ?@exatrﬂ Sl BT s s PR g W‘a%% yinblastine
(VELBagenpistimamectgeser(vhed); insfanide; nAokanme; victdsihe @yt Iatie@splatin;
leucovogﬁsxrnyo E&ﬂe?ﬁA%LéIﬁE@)" noggrluloﬁ‘e' ecf‘trexgtg%%ﬁt)ﬁ%qna %iﬁ(%ltte%g;?&ﬁ&gﬁete;

IS a chem ca ou usefu e treat of o
{OpOISORERE élfmmeﬁ\éﬁf-)(?Oésdn%Pro@ﬁ%@H@P%Bprp g 2 Finalfeid; capecitabine
(XELOEA@)/ bakhAgtiage _E]dc&)ta."éld Ghts,asidd hidetvepas Adng oﬁt\ﬁa_@;%\l(ld' Well as combinations of
two or m(¥e ofCt)Hc’ p S Qulgﬁlgg P an alé?r V13§101’1 09 {1 c%t gmedS tiilera cygo %ospﬁamlde doxorubicin,

rosu “an an pl posu fan; aziridines such’as
Vmcrlst@e ﬂm‘@plaqlone&p%wﬁ% an qb’er?wle@ patrcamsel represdoph oxaliplatin

(ELOXATIRYVE BinBidd @ Hites1 eU aﬁtlémydvaﬂel am nes including

tre eth
RO R B i A e TR TR st R B g o ahy it e
effects dﬂlglmtmqs thet dayprohantbt epwth ef camree trdgenitersn (he §pe of sadtdnyc, or whole-body

treatmegu ITﬁe@"nQ? Be’hoﬁﬂlﬂes%sé?‘&e@cﬁx@ﬁﬂgs)mclude anti- estrogens and selectlve estrogen receptor
-tetrah Y dr ocannabi nol (.dronabi nol
or

modulaeeﬂ%E%b&eH@ﬂ% F’é?ﬁlﬁléﬁﬁ?""f%}n&lﬁﬁm&% I}H%ISVAQF&%WW@ &%TA@

raloxifegie, Gralopitend, A-égdrokyaintr et thiongent, eox§ynat at 1068, amnatioguend FARESTON®
toremlfeng 9.19& %‘%@t 1%\}1_% %M};én'}'é&gtér’ dO\ng ;'é ﬁl.;ltat(;'rs 6E|Rb|s 0 rﬁgtﬁag function to suppress or shut
acet yl canpt ot heci n, sco o ectin, and
down thg O‘éﬁﬁ*F%ﬂ e %i‘ﬁﬁ?l%th‘ié%?l?ﬁ) horpgpg s icpsipgibprmorea i E agemivs Nhighas LUPRONS and
ELIGARD® Soufrbiie hétticghsdrdlia « &0@ZiRk@Sin qutafeaﬁdlﬁbtelﬁlhrﬂ otBd @nti-androgens such as
t het.ic_anal ogu | ot oxi

ﬂutamlcpe 1 le!a Sd nd%}/cnlutamlde an aroma?a 1%1? glfOI‘SQhoa 1%?1b1y € enzyme aro’matase which regulates
odo ﬁyfflnlc acl d; 03| e, pt ophyci™n

estrogel( mgg]uptiog inl ther queneé glylg]@ @Eﬂhy% ifqij e;@ma]ﬂ,dl(%-pryléztzglpqq V@lpqgh@}h’lmlde, MEGASE®
megestdQkaSE, ARDMA SIIOGRHEVEI, ﬂmﬁésmﬁl: Uk ge, RIISOR @ 8Ll CFEMARA® letrozole,

ot ARARERT S Y 2100 A B T b S ULNBL QDL s gt
awh%nh@@amdbrgammeé@m@ﬁ®%®aWﬁH6C®)D@Nﬂ%ﬂﬂ@pﬁ@wmﬁeNES&WSZOMETA®
chol ophospham de, estranustine, ifosfam de,
mechl or et ham ne, mechl or et ham ne oxi de hydrochl ori de,
mel phal an, novenbi chin, phenesterine, predninustine,
trof osfam de, uracil nustard; nitrosureas such as
carnusti ne, chlorozotocin, fotenustine, |onustine,
ni nustine, and rani nmustine; antibiotics such as the
enedlyne antlblotlcs (e 9., callchean1C|n espeC|aIIy
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pyrrol i no-doxorubi ci n and deoxydoxor ubi ci n),

epi rubi cin, esorubicin, idarubicin, marcellonycin,
WOorRG@ongwdhs such as mtomycin C, mycophenol i c BECI/US$2007/060115

nogal anyci n, olivonycins, peplomycin, potfiromycin,

pur omyci n, quel anyci n, rodorubicin, streptonigrin,

streptozocin, tubercidin, ubeninex, zinostatin,

Zoledrmgg)]er}cllil Zofé%rall’iaé%ﬂ?é‘?\g%g%% digoni%e é&i%@?Aﬁ % rrcF%qgtg é@éa§t119£onate or
ACTONfd o pyedsqnintey, as el fsdpraeiiehine(a 1étdeq3(@iprteenqqus1dq Qyioprest anEagataptisense
ollgonuﬁélﬁlﬁ&%aﬁeﬁérgg&sest% th@ﬁ e)fpkekkqj(ﬁroaééh&@n si@nle Fﬁﬁ%%ﬁdaﬁ@ in abherant cell

prine, u di.ne ana
prohfer%[w&sl?gﬁ? If‘loé exaglglg CP?(t% %ihﬁ, af, gp[é% g{H*eileFrﬂlél gr(axgl? %{%rlﬁcepmr?ﬁGF R); vaccines
such as @ yE&AKﬂHE@Jacqﬂle d@tgcyq}hqre@y e ¢ingd O ekdnuple, JLIHEVECTIN® vaccine, LEUVECTIN®

VaccmeeeBQ Q’Ak% %@cmef L@%WTE@WN@ top%ﬂgfﬁé?egg D RnBisr; I']AB?Q{ELIX® rmRH lapatinib
[ ust erone, dronost anol one I onat e, epitiost

ol
dosyfedi g P FR G D A B LA et A s TOUEh 8 CWS72016):and
phamaa:nmdamgdcctbtemhsam aléxds ondetiotignef any bﬂthmbxan e; folic acid

OA (ﬁﬁ ﬁlqo %QIR" Wen Esre((l) iclﬁrenrl I%fe% % @&r%&&?ﬁon which inhibits growth
YCOSI am no n 1 C
ofa cel]épﬂch %ﬂ‘aé%l qxpre%ﬁ}g 5&&4}]6@&& H)e\gtfq-(& BUéiol ThLB,| t%&ﬂ\xfﬂéﬁ@bltory agent may be one
which s@@ifitdhBpaduss tﬂ@%@éﬂ&@é #TR¢11s @Gﬂﬁt@ @ bellickyRdssik @th lﬁDS'hﬂl.ase Examples of

[ at
growth 1ni1fb9c]r§0acgiellgs 1nc%ﬂdle ra%eatrsn Blﬁti b?orcg%nll cyche )}ogorgree’ssmn:aaet g Bl%?e htel: tﬂan S  phase), such as

agents thay mﬁ@a i st anﬁrﬁlynhem girayo |C@981®Wmh@sblww apladertts Valn@ (vincristine and

vinblast@gdR @f{gngsoﬁlid Eb%énsdfﬂeiaﬁ%gpﬁ&@lﬂﬁs; sudHlak @?&&ﬁﬁl&ﬁ) @ﬁmbﬂﬁma%ﬂlmin; etoposide, and
erine; ent tat| i rar ubi

nitra hen t: : )
breoms e RS e P T KL liap BT Pt e 4 e Dy egents such
as tamopGhymaATS AR HETBIlER b IS, Naftin alcProduct iproGugiems pra-C. Further

1nf0rma%‘) oan Beafglgﬁ ffhnﬁle MOELIEEQ )Eids%’of één%&f ﬂ/[én@&g’ohﬁhh ﬁs@ﬁ?écﬂ.,a@ﬂaﬂtgﬂ 1, entitled "Cell
t enuazoni ¢ aci d; t r| a2|

cycle regul:?mn »HUCOLENCS ?’ﬂd 6]?18?(}13 a%ttclﬁlwg I}ﬁr ].S{Iélrak%ni.i Ftéih éWﬁ é&l@ﬁeé% Philadelphia, 1995),
especial(ygs [ CﬂhaiakaylesTpathh)@}(andl docwtetel) a aiiticincd drupOforhdietived\fran the yew tree.

Doceta)%p(ﬁ' H!Xg ﬁ RlﬂgngtPgﬁ Ic RX},leﬂ qi@ eﬁl ﬁoxﬁ EIE'E ?é] [a\ﬂgy(e()v) 1S a mlsl}]rmhetlr analogue of

acar pazi mannomnmust

paclitaxgh (il"@](%]e@ rlstolpﬁdmﬁq@h@n Pacb‘[é;@y%né gqmﬁtéxel ]gprg%t? tﬁ%a§peajély of microtubules from
tubulin (imée dndGtapilizetntrot@RA by frééating Sepo®meizatioh AMah (ds)lts in the inhibition of mitosis
paclitaxel (Bristol-Mers Squi bb Oncol ogy, Princeton,
NJ.), ABRAXANETM Cr enophor-free, al bum n-engi neered
nalespehidi’ed ae aftypeyeling eftidietio fThp Bl hemarletem¢ @iverorubiiy is (85-cis)-10-[(3-
amino-PHAKTRE LMY L1G@ he:BaYrind&N)Sxy]- B8, D AGLFRAK Go-6 811 | trMGr&-8-@RIEbxyacetyl)-1-

0 AX% EEEQI% doxet axel (Rhne-Poul enc Rorer, Antony,
methoxysp, eI e nbuci | ;  gerci t abi ne (GEMZAR(r)); 6-

t Fie @rgru damiimeoplaste lcmtlwu reifanseto a paatpbsation @scétll @;treging tangpy pomprising at least

one acti VEL%%?I\?C? he QS‘ afstl- &Qée%glerﬁ %l&in&@ robt‘ﬁ&ilﬁéﬁﬂc@gen& |(QBQ lcﬁl%ér aQ:ﬁts also

( E atlnun1 et oposi de (VP- 16): ifosfam de
wmwdﬁ??&%%ﬂ%?&%@; W?Wd?”@?Pﬁémé@N@dWFﬁ(ﬂfymmﬁﬁﬁw ﬁgﬁFﬁﬁmﬂ“mmmmW

agents, by@ukex@eganisikigentd n@rietabiptive tHeMNAW ErltiBindlbgends) agen\apaptatiofpents, anti-tubulin
agents, %glﬁg Er%)s)ﬁlgleagelgsatu B%[Er% ﬁéep €. gamlaﬁﬁe}F%Edtﬂthﬂggﬂt%g&}p O@é}leantagomst anti-HER-2,

p0| sonerase I n I tor
anti- CDa? PR ERABHBEPHY F“%WF%@HWEGE@MOHMK% i g kiygepnhipior), HERI/EGFR
inhibitoF, @ildtiRiB] LC@CD dlhlbﬁ‘(ﬁl&@C Ic&l&bhﬁb&n‘(@ﬁh@ﬁ@hﬁeﬁ antagonists (e.g., neutralizing

antibod%s ra% Cdﬁ(l)'I (t)nie %ra 0r¥ qugecESlg]%Z?Erle %%IBE ‘r VE&# fef;ep%r(s) inhibitors for receptor

~derivatives o ove
tyrosinedkyiash fpapiptefrisrivef glp‘m fagtor ¥DEE) @ﬂ/OItSF?@ gl eier (8L e agmetmbmesylate

(Gleeve@@ }&bbﬁﬁ)Virla&ﬂLMﬂ)oi Qkd e LENBIvE et I ABE aRMic@fagents, etc.
V|ncr|st|

hé léﬁ%g Epgf?cgl.}%a as ug% dn 0X9 Ebse 1l)rgrlﬁ efg BQD pév}lrg(tr relsgag\?enfgrm of a pharmaceutically

active sutrseme thent lepsegptmentowintoncex@mpptdd tha pf(r@L@@@ﬁ N FRAjable of being

conmbi ned with 5-FU and | eucompvin. Al so included in

this definition are anti-hornonal agents that act to

regul ate, reduce, block, or inhibit the effects of

hor nones that can pronote the growth of cancer, and

are often in the formof system c, or whol e-body

treatnment. They may be hornones thensel ves. Exanpl es

|nclude antl-estrogens and selectlve estrogen receptor

oy I N rR A

in cells.
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estrogen production in the adrenal glands, such as,

for exanple, 4(5)-imdazoles, am nogl utethimde,
WORGASEEP) megestrol acetate, AROVASI N(r) exenRSI/HS2)7/060115

fornmestani e, fadrozole, R VISOR(r) vorozole, FEMARA(r)

| etrozol e, and ARIM DEX(r) anastrozole. In addition,

such definition of chenotherapeutic agents includes

enzymag«aiﬁ?fgﬁ ela(())rn ca(')%vee%ﬁﬁ:%(é?] jaﬁ)%re%{sllc\)/d L0 {e (Sfeeé te Igg?\)glgg eProdrugs in Cancer
ChemotNEﬁrﬁB@lQ@@fﬂlZ@S@M( Trypotiedrldmirci7ad %I p 1?64 Pé@h@rf&tf@t (1986) and Stella et al,
"Prodrug@@%?ﬁeaﬁ )Xp !)a%ﬁféﬁ@x@@e&cﬂ)mﬁ%%rﬁ( Dﬁecﬁ@ﬂu‘éﬁﬁﬂ@fyelﬁorchardt etal., (ed.), pp.

247- 26(%P?ang§re%sr(g9)§éc'ﬂ{ e 2F %s Esjl_l’/lb\\/gljllg]%l\' Llé% Wré!arag(g néugeg t(a 8h0sp§1ate -containing
prodrugs,ym@osgbteanahlmgg prodaugs, |sglé1|t¢3c@nt@hlngpjmhmgs eotidelemtaining prodrugs, D-amino

acid- m(ﬂ%(ﬁ f)erlllllg"él rél}béo kﬁt@éﬁro&r@tbeﬂa %{aﬁl' cBntﬁ?ﬁ %ﬁ&ﬁdg@ r(}ptg)tialg %@t%ut&cﬂ

nal 1 ng icated i1 n abherant ce
SRR A A Nl R R et MMl o
fluoroctbsiasnd oghach-@piodedinghodgeowtith chiaigtconveied daphonort ke djojoxic free drug.
Examplgsaoq’ G}!T&(%g’c gﬁlat%§n I;QEIF.MT%E%\/E C&#ﬁ%?d Bor ﬁ!éqh & %@en‘il&%{lm but are not

vaccCl nes, or exanpl e vaccl ne,

limited E)EWE@TFWN@?T&W%@%@H descripdiaboyexi D(r) vacci ne:
LAJRE&EE@A@&@ES)S ab@P QL ‘saag@elaasle infibitdThietats Tt(er smaH\BAqE%Ela} Wéight substance, a

Lnib |tos % GFR dual )
polynuc;ie)(/) 1de, a pog/BTPtucrl]eaaén e1so ated Ip1 rg%ou %manl{_'Hrr(])P 61 n glrm 8 S(())r C&THWS (g Sfus10n

protem%@@ Oee)hibig mlqgﬁvaﬁﬂm@mg@r@w pryunggsieablgtvest e peraibabdity, either directly or

1nd1rec‘[@fC F&Exéﬁfpledﬁlraht\/ @Igloﬁ@l%lsch%en@-ﬁ Yn Qltlbddp & (ﬁQl?éﬁ%gonﬁt to 9K Aobknic agent as
Itor reiln re

defined 8%% §8n ﬁltl%(}dleg 8)%3&§ i %n]tlleﬂqlem %@E?? lreﬁ?ﬂtorsﬁ ls_néa?l ér}obe\(}‘\ﬁﬁ algf bl%lck VEGF receptor
signaling 614., PISTRKARR4aS 6, SERPFTES8il g (EphBA il NBETIoN Arititangiogensis

agents a@s{) 1ﬂcﬁdé’ﬂaff\% ané{(%@ffems Inﬂl@lt(gsr QéM Jﬂglbs@ﬁh Qh&o@tﬁt}ﬁ é@teéﬁg € gakla(&@run and
cen

e whi
D Amogi gt R R a3 1990y Siitiey Ry s, RS SALR £009) (e Tabl 3
listing at-angle@se thdrapg nowdipnahtriieiabénia® Fyrrage Alislo] Malrtideliagent2s1359-1364

(1999); tTErﬁl&l etball &o&f EZ ()C‘SM%E5§6 @g@g&egs SIl lﬁQZ ﬁsflﬂlg tl&?l% ge ic ?JCB%{ and, Sato Int. J.

gpéase SucC S fg arres
Clin. Ol BiPHHESHOAN ¢ estble EligsSTicagiosrip F’%%téu%‘{i @éWétrlﬁlﬁcl ude

t he vincas (V|ncr|st|ne and vi nbl asti ne), taxanes, and
oner ase | hi rs such as doxorubicin,
Composzt?apis L{s e mventwa élﬁt}nlgertﬂ dIS C[lma%ngtvameOSI de and bl eOnyCl n.
ﬂf{lﬁs@ve@f@e prrcempalsg cog_lpqasé@@s @:ludar}gga@argpﬁelptical@Qrmosi}iq’ﬂs,(yomprising an anti-
EphB4 §m@ctaasaed @ﬂfn@&etondeg &fmpﬁ%ﬁ@é@dp@nce%dﬁé Krye{naIEbm BGRML As used herein,

composﬁ%glésl,]cfna]?rg% %I%?i}%( 1ﬁ(ére anél}) e? g%]t: n(he%[{hﬁ% (ggli%e or more polynucleotides comprising
sequends dnbagdae owreagiple ant@nfdesahad@il@ o ErhBt Hidapse pwﬁmmms mgnfutigncolpgrise suitable

carrlersf sgéhrég HaHnaIJﬁlﬁc alYP &c@éb%hl@ Exc%ﬂs %mlgﬁmg%ﬁgr? rwhwh@r@ nglll 1%1@@5‘ 1n@1§:c!u~t
I srae eds Chapter 1, entit

e e B e ﬁ@w%@lﬂ? enbaihal@fg& Thgyjnvention also
encomphdse: saklﬂmnaﬂé)t pual antifoBinSacinddeside Eivbdiaeked phi a, 1995),
eﬁ@%ﬁ §ﬂh!B¥ arﬁ’ibod;l& of tﬂé]ﬁveht%@%%&fegaraf’?%loh&gjéﬁl Aﬂ(plgl ompasseckwnhln the scope

docet axel ) are anti cancer rugs rived fromt
of the 113)'%1%01{1 raEab, g cfap' a%geqn @TT%REE ?f)the g EpPE4 Py ibpdigs @rovided herein. These
antibodRﬂig_ﬁfel)ts cafl 8¢ ir3aed b frz(dl”ﬁloﬁemﬁhedﬁu E2P @Bz WA digeSiiod, or may be generated by
recor.nb%?e%%?t}{l%ﬂﬁ\; tél%cg r%%gc{y?% nien ? Iget cgli)gntgﬁg( Oer harg (Bzce:cgz‘[gl)e(s)cé Fragments are useful for
mem%ﬁwﬁﬁﬁﬁéwWH@ﬂ%@@@ﬁ%F?mﬁhW#WCrotubuIes fromtubulin

dM%ElSnaﬂﬁdboﬁ{e@Qé btARd A b gapulbwn%ssub%taﬁmu@ Mﬁﬁﬁgbr{é&s antlbodles i.e., the
nmeri zatl I N e.lL.nni I on
individ eFl 1§s ?Oﬁlpr&SéI}g%;se pol\aMu!&)g)(n afeulg?ngfa e.xc?pgfo%os%%q: rﬁitué ily 8‘10}11%%% mutations that

antlblotic. The full chem cal name of doxorubicin is
(8S-cis)-10-[(3- am no-2, 3, 634 ri deoxy-

a- L- | yxo- hexapyranosyl ) oxy]-7,8,9, 10-tetrahydro-6, 8,
11-tri hydroxy- 8- (hydroxyacetyl)- 1- methoxy-

5, 12- napht hacenedi one . The term "anti-neopl astic
conposition"” refers to a conposition useful in
treating cancer conprising at | east one active
therapeutlc agent e.g., antl-cancer agent Exanples
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inhibitor, erlotinib, a COX-2 inhibitor (e.g.,
cel ecoxi b), interferons, cytokines, antagonists (e.g.,
woeurnsledzi ng anti bodi es) that bind to one or P@F/ES29D7/060115
the ErbB2, ErbB3, ErbB4, or VEG- receptor(s),
i nhibitors for receptor tyrosine kinases for
pl at et -deri ved gromth factor (PDGF) and/ or stem cel
may be %‘%e‘r}at?%m ot.l.r%znl ys the 1§0c{' fller dnont)(honXI Ehg%c%t%e cl?arac%aéfrt}}e antibody as not
lwmgaGWQamﬁdm@ﬁEmedmsagents etc. The term "prodrug" as

UBHR Entl- ?oth nSnoRiBR AriBdatc@ bt tlﬁeaflv%ﬁttﬁm %) b@-m@cfe@t?thlg‘ tﬁ@ﬁybgd‘otma method first
Y orm rmaceuti ca IV u
aesrv KO ol 8t BT R tort Lo Riph Pud T PRES paenino

4&65ﬁhrent drug and i s capable of beingenzynatically

al(ﬁttﬂe\ﬁ%ﬁgn%eﬂﬁ)g rb\{t%ge%g othé? ta;%rdpﬂﬁe ﬂEgtraﬁlﬁéP Eulclyﬁ aﬁl%s@e@ t1s immunized to

elicit 1y%%?s ﬂ@f %t?ﬂ‘}“e OBFTB EW% (EAQTOdlgglé Ialgtbg/dleﬂﬂ?h@g éHeFlgﬁigy blﬂ.d4t0 the protein used
for 1mnmmza11817 5\ n8Bidjes ©EphY dvipedly mg radBed h aﬁinalé 3986 plasnisbuiGicelsl (&) or

1ntraper§(§neﬁ (1& Je£ {)rggf E&%ﬂf aﬂ% g@%rﬁ 3‘%}) lt]sp&r%ou}% 5&19 well-known in the

| Very, rected Dr
art, somg |0f vgh ((héa: f)tﬂherégscrﬂzed-}acr967For mﬁtﬁlﬁ aecpin‘@gaglt t(rg_c’gg@}l Of Epﬁ%4 is descrlbed below.
In one e}ﬂfb&ﬂfﬁéﬂl@ Smﬁiﬁls frBinSnuniasaentni a@EthatIﬂ)@ bekaR4 bttcorddi® 1IRQktracellular domain (ECD)

of Eph%4 fuse& tﬁ 0@1%?? nr%&gnocloguhn lhe y nglalpt r 1(1)1 D e% td embo 1ment animals are
te-'con &r S SuPfat e-con al ni ng

1mmumpqd(j@th gpg@ohBﬂyQﬁl ifgheon .p]@@mt é.plma]q grdgtprdﬂ s | glgnun@ﬂ:%gjﬂpﬁ@lmmuno genic conjugates
or derw@tﬁi'eéjdf |E91d34fvdnﬁ %Oﬁ)(fpﬁ(gﬁﬂég@ ltpl(gkm%weﬁﬁ(ﬁéjdt@fﬁﬁt?déﬁ& (TDM) (Ribi Immunochem.

Researcg,ﬁl am, ‘%)12 g}'[‘é 9 nt llgtgogjt é)\l%}lg dr ulggﬁeftgﬁt Lon %s& Su "glfxgzo 8?eks later the

zmmwb@gwuwwalTylémbshkt@m@@aph@dy%bbemmmnﬁ@wwﬁdnbathﬂﬁgnwrAmmmBMB
Mmga@&@q&yggmm§ fl uorocytosi ne and other 5-fluorouridine
prodrugs which can be converted intg the nore active
ﬁteWBW}yclyth}@@“ed lm%be @filﬁﬁfﬂd 857 6F L?,(W}t?%“)? ihen g E‘@eél vith ggyeloma cells
using a @étEbld@sigheény aich 2geblykbthiloe alyi, Ondﬂ()tmga Hybtidomb odll (Geding] Moroblbmsil
Antzbod‘zenvﬁzag %llgsr}m!i p;cact%g % 5@ %3 (1@5 enﬂpﬁr %6‘:))ed t O those
chenotherapeuti ¢ ggen t's describe J bove.
Eishytridered spehs sierardgesiteodedsnd erayying g@%@%@@m‘ﬁ PEdiR thejpreferably
containd @& 81 Bord QbsBanS b inHEH tl&:(?gbki\xal{ or\s@ighbr tﬁdlﬁﬁlts@m@fémal&nyeloma cells. For

exampltp qltl}/e%%r% taﬁ %{ylel(qu cteﬁ\s 190% t}}é % %6) %ﬂme %uam %osaa({rlgosyl trahsferase (HGPRT

I nan
or HPRT), & ephuig m@tl@tl f0s the hﬁétﬂémas typidly Wiﬂhlhfrhtﬁe b@omn@lineg@ﬁe@tr§; and thymidine
(HAT n@S& ) bvajgtegtss%ansas p@venu&d@m afht@Rwa@mneJeuso ermeabi lity,

rect
el%{ft?rreg ﬁndlegla gy grel tL(ga té%t fuse gf%g%nﬂé rﬁtqpﬁxg 83)%@?{(;% &?Val éorroductlon of antibody by
the selegtert aa‘g@dy -grbducing eetls, alnﬂgtrc@grgmw@o agt@qhttm ash gdfA Treddivath dweng these, preferred
myelonfa cdt line S rhtt?ﬁgtnfémﬁa%néé% as %géd@;{g& £ MOPYESd MPC-11 mouse tumors

receptors nol ecul es that bl ock VEGE rece
sl A 0 G I Bl PP SR B, D oA T SN FROPL 565
cells aviblairbrh i BmesaaTep CulAMEDEYion, AndkivitlaMyiybdgeSA SHiage ntysloma and mouse-
human F’f‘elte‘?’(gnylzlgtgé &*ﬂ Bndd @1@(& e @Qrgdegcgﬁ&ﬁgflt}% ptda{t'c!ngﬂ (gf‘ﬂﬁn?fan n%n(g:l(mal antgodles

%m%statln endostatin, et Kl'agsbrun an
(Korbopy! Agtipral TARHAT (REA. Broskyt 4| Mono'jsnaéflnrlb@@ Proyeyay Teclaiquesiapd
ApplicaBd, pPestl FR(MaréNDEGE ;. Ned ik( B83)1.79 (2003) (e.g., Table

3 ul[ltlursétrrlec% anthtch%nlgtdgga S lsCar { ggoevgt?%g%/assagea{% dnr(%ucetlton of monoclonal antibodies

nona err a
directe@gqt@) E@gggBrg_f%lzly (th_E gg@)lg qut@t[twt}ﬁ pf negnogignal ant@q@@fg)@ﬁ@ced by hybridoma cells is

determised b§ Mﬁm@g&ﬁ)lté‘@)g &Sa)y ah B0 ,bm—(EﬁQ hs@ayzsultﬂ a8 traﬁﬂﬁlmunoassay (RIA) or enzyme-

antl a en ors); and, Sato Int. J. din.

finked tppiupgad Sgrtb%lg ?]:2‘6%5)(2003) (e.g., Table 1 lists
Ant i - angi ogeni ¢ agents used in clinical trials).
Conpositions of the inventiofn and net hods of maki ng
same This invention enconpasses conpositions,
i ncl udi ng pharmaceuti cal conpositions, conprising an
anti- EphB4 anti body; and pol ynucl eoti des conpri si ng
sequences encodi ng an anti-EphB4 anti body. As used
herei n, conpositions conprise one or nore antibodies
that blnd to EphB4 and/or one or nore polynucleotldes
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of the invention are Fab, Fab', Fab'-SH and F(ab')?2

fragnments of the anti-EphB4 anti bodi es provided
whenoeiisnedThese anti body fragnents can be creatRl/B§2007/060115

tradi ti onal neans, such as enzymatic digestion, or may

be generated by reconbi nant techni ques. Such anti body

fragnents may be chineric or humani zed. These

e%glgm%%ﬁnaﬁry%f tﬁes r?l(f)nlfl)clona ntl }? %S%I f%]%? tle %DC? {e]mrmed b¥ the Scatchard analysis

era urposes  set
(men@n?W%oﬁwé§Wd¥@~Hﬁﬂa?ﬂﬁﬁ)fron1a populatlon of

SMI*Q}? Bﬁ)ﬂ&dnﬁlclﬂ)é afd Qd&@r%{ﬂ %@t%d@d@%ﬁt@@(ﬂés%sme (Hes@ed spetmh@ty affinity, and/or
V|dual t|b i es cogFr|S|n the?gl | ati

activity; ¢ Eeeﬁ]ﬂniesd%ﬁy BRee yolim%%é '9F BOFFEER°A b CSHP?%de@“hOdS (Goding,
Monoclppgf &ttib @ies: I{rhzaplasayd Bezctp'e @ N1 03| (ﬁcaﬂq:nmo?resa,rﬁ@&ﬁ)); Suitalpla ggture media for this
purpose 1&%@”@& Ieialm%fe D WERPS lR@mll 640 |nfé811{uﬁ afnecﬁdltﬁolﬂ e[heq{}]f%c@ﬁlg &dils fﬂgy be grown in
he anti body as not being a m xture of discrete
‘m”asﬁﬁFﬁﬁﬁﬁﬁégmaTﬁ@ anti - EphB4 nonocl onal anti bodi es of
t Tie nionnc@ndl hioitod@ kecked hatesubSonagard sagabhysbifatado fram me tiiod medium,

ascites le%?lt elql%%? cdnpc%q IBylm gm{g@)ﬁ/uhﬁglgg{ tjo h@’o&&%ﬁ&&%@s Qggxample protein A-
Sephar%uh@mwdanaéﬁfhrmatogzepMee SepRhofets, ﬂﬁlémhylbﬁﬂ’il% FRECTRREEFDIY

ar}maﬁusq)heu arib&URE o/ YA o AnBe l‘h@d‘dby aﬁhgfm}nbm:&biﬁfﬂlbaﬁlesao screen for

ha to e
synthetlr% rargg% g clones Wltil mesuezd adtwlt\tr)?r actlvctlas In %I‘%Plg s&%ﬁe dc antl (%dﬁ c]tones are selected

of ‘are-capabl I es
by scregpjnie phag(p]é@a,rlﬁs; Qg)atpmhyg magpdhqt @sﬁlﬂyga@u@ﬁr@mgmsug agibpdyrvariable region (Fv) fused
to phagd mtﬁuta@tsumbhagenbﬂam el @ssnn&cn)y Eﬁiﬁ%hﬁﬁﬁ%@@ﬂh& Yga@tki@hel BdiS@Fhtigen.

s b Le sub aneous
Clones ?)W{eﬁs%gafrﬁggﬁ t%lfaptbﬁ pc? lflqﬁl%tgf ged&fltl ﬂ% S(g e& t(hthe antigen and thus
separateddljom\ﬂampn bl’gpﬂrgB&)ncmlythbhgbrzpy e"fj)a b@dingj@(pnﬂ&garqﬁ@etnhb@g from the antigen, and can be

further é@ﬁtﬂed W@MOﬂaﬂyEl&%f ﬁfu&en a§59$§0198‘1unw ' 19@ o%gantl%ﬁ]ﬁ@a@mbodles of the
describ heréi n. For exanple, reconbinant production

1nvent1(61fcarr__b§ ﬁ@ﬂmﬁidg)y agggelfng %%laabﬁfélfl?ﬁﬁl screﬁnna’gﬂgoc&c]mdﬂ ?ehaﬁtrf?r the phage clone of interest
followed by ¢vadtSctian ef a fihienzhzed EpiBy hntﬂbodj&ﬁdn&/%iﬂg\v}e FofeqlzpteBaom haphage clone of

1nterest%9ﬁ£ lol@ onts 1€ %L f%? € e?({esc B 1@ bat en ot W
g@ﬁg AL %&JHA ¢ Q%%)ﬁgg!é@c,%ﬁ d

Cé‘p an | nMmuno ul1n A\ hai n.
fmmun%f)gﬁﬁle(f”érﬁi eﬁhé%ﬁ‘ﬁ@@u%mbhc@é}ﬂﬁ Hed242. §?tée5ﬁiarM%1u9% d°lilth an
Enia BékrobghehdifeldSihQMofh OtiBbdY is biicd RIS @ IvekiaBR (V) ik & about 110 amino

acids, o gé:‘lc::'fl\r}lra ﬁje l?gtatyﬂ)s&}n%ig%@?lﬁc P@r%% (t)h Qo(r(;){sh FS)%sen tﬁxeoﬁyﬁ)ervarlﬂble loops or
comple@mln@)yfc{e]e@mlgpgfggm{g K(E;]}Iy;h (}'ﬁ‘j}‘@éﬂ d@tn@ms(qnm@dls@mfe@ﬁmcnonally on phage, either as

single- chmmm&sﬁ%féﬂ VH' 4G VL alddia eﬁt@nmkeMﬁ)rou@ﬁl gstbh €lexible peptide, or as
| ut.i on i I nt r ader mal

mul
Fab fragﬁil%ts \A%\g]%%h tﬁegt aé%, ea%:lh gse%‘ﬁ)l aﬁ%rlst nt g?rganb%ig értteéﬁt. 1’101?- g?v&l%fls , aagtgfgnbed in Winter
et al, ApgRer Imgnmnetals 4885 DP#U. andedoginseFuimrddsie alpgagieds g Fab encoding

phage cﬁ)%s are%&ﬁ%el 'retﬁ%'éd toAg]"F%ila%e %rﬁs"gp%tcﬁﬁjes'unt il titer
| at eaus. ternatively, |ynphocytes may be i mmuni zed

ROV HRE O B8 (RGP S OPUs B SHy B FBHin (PCI) and
recombinal higlonlyiimghag 1ibtatidsadlié chiruBdnrdg scagidifor agigedbi@bing clones as described in
Winter ptgz!' m;z b&é\lz %ngll X? Q§3 45t5 ?1955,}[' mb@tngéx}%{nl 11‘3191%e& %ul‘ces pgglgil ﬂgh affinity

Monocl onal Anti'bodies: Pri'nci pl es and Practi ce,
antlbodlﬁbto g(g 1Q@L310%6A6V§Hé1fﬁh%rewré1§t§ﬁ offgrggl}c}mg Iryhr@Oﬁl% ﬁlt%%elb él}e |nglve repertoire
can be cﬂd’ﬂllahsto p]roelﬂeaar sﬁi@le&ﬁﬁce%ﬁl&ﬂﬁﬁi ardiB@licg fo@WNdel rihg@ofSibih-feBhdalso self antigens

Wlthout a%lm umzatlon ldesgrlble% @r% 1‘[@1%6 {12 lEX/[B%Q]nIZa%ngBP {} 59\/32 :'Fir%ﬁ}r;, t%%i\ée libraries can

ances growth or sar . .
also be pipge @W}lcaﬁﬁal?ymag thﬁylgﬁaﬁmefaﬁg@@ segmeits feopnyigyt aslls, prfd ugipgePCR primers
containB@Fa8ibiakqubdeloRARICE! Nighly \AEd61lATR 3 QQZMIEI RYARBQX B daR@gement in vitro as

ceserin g e RS R Pt ARy B P HEL L ypi cal 1y wi [

i ncl ude hypoxant hi ne, am nopterin, and thym di ne (HAT
medi unm), which substances prgvent the growh of
HGPRT-deficient cells. Preferred nyeloma cells are
those that fuse efficiently, support stable high-Ievel
production of antibody by the sel ected

anti body-producing cells, and are sensitive to a
medi um such as HAT nedi um Anong these, preferred
nyelona ceII Ilnes are nurlne nyelona Ilnes such as

o - R AN 7N /™~ A o N~ A o o,
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het eronmyel oma cell lines al so have been described for

t he production of human nonocl onal anti bodi es (Kozbor,
waq@200rmsnepol , 133: 3001 (1984); Brodeur et al, MCDUSWAEO60115

Anti body Production Techni ques and Applications, pp.

51-63 (Marcel Dekker, Inc., New York, 1987)). Culture

nediuntin whi ch hybridona cells are gromﬁng i s assayed

l*o{amp ! Od %%eg%@se {srlgel%yaaﬁ{lb%g}fa' SI%%IQI'}:JS bﬁ/gusmn‘?o tge 1’1’111’1 coa(tI Protelniplll The

agal ns Sp eCI
anﬁbodrrﬁsm@tn@wa be @wtat/@@@l presde qbtﬂ@ Bulcathetiy nmht?tll\’@cvm\’b é<|>nlwgls s connected on

the sam@g ﬁﬁd@ﬁﬂm@}’aﬂéﬂﬂl&ﬁﬁ@ﬁe%ﬁdegbakété O RlcriY b@t}[aﬂkpaw UF ol. Biol, 222:
SucC a r adl. Ol
s81- 59P d@" RN S o e S etadly]@&)the‘r%éecrﬁ oy bacteril

host celbﬁeﬁplﬂmtvy}ae@fasstﬂﬂéy q»‘f@rﬂdccto@tnajtenamwb@d’gnc}dammeﬁ dlsplaexcbmrpﬂe@hage surface by
d1sp1a019$s091€t)tetfléunﬁ%%e @yat ﬁrl?t@inssg Qtag:@s@(!’rﬂedqg ﬁ!)()ét?ﬂbéonﬁ)gt amg o&%ts Res., 19: 4133-
. Biochem, After hybrid
“3703@PIS are identified that produce anti bodi es of the
dﬁ%m&ﬁdmﬂﬁeam&kmMHMgmﬂ&&k@ﬁtﬁm@ﬁﬁﬁhﬁbhﬁﬁﬂﬁ%mmymmthebhmvwwdﬁmn
| QRES:. TBY; Gl QARG Y- cloh L4t
humansg)r s eslbaﬁrﬁ gér%lovm{r]%gf Eh é) % Cﬁél é H(e%g)éect 1s% immunized with EphB4
to geneigls ARTIBAYA FeSIRAT] B ERlcER o 1Ptnid/ﬁt‘ilfﬁ‘f1@§g Brsells pheg ogrinkegal blood lymphocytes
(PBLs) P 1do&rerk Br mﬁﬁﬁidﬁﬁt’iuenoﬁf Ei&%)refelzgt%ﬁb))dlmsﬂ,l athatlﬁzltnemﬁli&bli)t géﬁéi‘fragment library
ncl u

biased 1?2%Kﬁr 05_%13 dipﬁ]gu d;?onps 18 (ﬁ) 1ned fay %eneragmg %nhantl E@%ﬁq n%lb?_nif resg(fnlse n Qran ygemc mice
carryingypfugptienaphujnan mn\weog@buleteenetae@/ (ftngriaskige ¢ innciipnabgnilegaious aphigedy production

system)m%]t queh infithi-NRALICS iSa6 BRLR gro@%mtg REnSURGLORRS. BT BphB4. The

. ﬁ% %%fe ar a ed {rontthe c medi um ascites
genera lf’t S B o A Y RIR6Y° CORERT bR ?Sm 10l obul i n
pixditionat ertriclomenfpiooetiphtd scastive bellaspuldions cexa riphiesd bp patzaiswmtable

screemr@%ﬁfeaﬁ{e%golatm Qéilpéc}ﬁle%g@%bﬁ]ﬁ sﬁ&fﬁ@ %Itﬂﬁgrfe%&hﬁ{ antﬂ@c{y e.g., by cell separation
ctrophoresis, dialysis ﬁ

R A A R SR T R AR RN TAR R ol

activatel yellysitimgFAO$YbI natorial |ibraries to screen for

SXI%EI‘B.&\IC Cth% btqglr% cgﬂsg (§ Bvxleﬁs &ﬁz@ Pgﬁsﬁlogngaq aﬁ&(‘n] %eh Yorf provides a

activiti es I ncl ple, synt e Ic anti ones
better rogregengngE e BPsHYC bt FPHIY ™ p Ratéso PErietps f@gst%lﬁt ofjap prygody library
using ar@htﬁtgﬁl (tnhlazh oﬂioﬁ-ﬁhlﬁhyl) dpedids Qtl.kﬂndchlE@Q}ﬂHM(ﬁ arfifen@n Fd)rbt&dlyes 1nc0rp0rat1ng in vitro

anttbod enle g})pl tr% 101, %tem cel(s are)harvesfcéggot %e Qtllbaf‘:gt%o Crgvellée nBelé?@ e01ds enc%n unrearranged
%ﬁ Pibraries are chr onat 0 f

anttboda@ea@ ngpen@sh é?hqj@gquﬁeggllsa)ﬁ tnteg:@trqan t@]obtﬁte@gl f@;{lptrverm Qi gthIq,l species, such as
human, ilo@@ Wﬁmﬁ@@@@ﬁﬁb&ec&mﬁg ﬁ‘:dtilenﬂ)r&& Bokige, diSe raﬁ@a@dﬂ%ﬂ)e&@ﬁ etc.

?Iﬁtgle%%ﬁt Brch] g::,]agtll)g)fl c a!%]btle r?ensp]%iperqis ?cgtéiyg %% c?%f F]ealinﬁlgfmare recovered
from the fetied sntagseant framified. Ut Gl caba o matrdneedadfit ind &b gerghibrag@ thdylgsired DNA can be

obtalne(ﬁ 1§(JTh%£g &H&ﬁl&ﬁﬁg opMRﬁzg ﬂbﬁl 'l)@?@(lcytgsytgl dwed Qf o@&%ﬂa&%ﬁhm reactlon (PCR) with
adsor ption/ el ution. he anti - E éﬁ antib

prlmers6tfatc{nﬁgeth? ?1\9@1’%[ ?I]S%]Of 6eétﬁan§%1 V&-bztng IVIInganebgﬁ da@gl?ea e (I){Bncg et aZ Proc Natl. Acad.
Sci. (US1)i86:3833e3 83N P YL thes by 1@€kimig dgerpr 0 geditpeiotrd [ edpgsdionf Bhe ¥ B@es can be

amphﬁé%lrh%gl%DﬁAQt (ﬁgeg(tm& B&g rv%&tba(fk%ung}%%eqyeng antﬁ‘et e&&hcetnhogﬁ%@lg miture V-domain

['length anti - E ant1 body cl one u3|qg
and fOﬂgaétqmeﬁeégset Vi tlﬁbseeﬁ%n@e EFNG MRt YDA n Werd e . Nanre,
341: 54&64(1(&189)9 Ho@&st, &f hmpFliegh eTrdm( DA, lﬁhemiﬁr[é&&& Ak BE Basddaththé Bader exon as

descrlbellé 11% g)quees Se;{ al. %__zotfc’hﬁo§%9 %g g&ﬁ §91K"a1?_(|{3 E;rwbti ngré rlso%lrt]hngt[%y cg)gslio eglgr! as described in
Sastry eBelt, Reos dl Mo §39Y§4). 8901738-572 G989 Eo @mmlgeeaqmblprn@taﬁg degeneracy can be
mcorpomtmt tlib &tnela Bs RAibAGYr1dnS of 0. r(md) Jr BRI &WD (19 ] 1&&%1@013(,\6)3 library
diversit{r }es ¥1m ‘t];y uglﬁ% 11]fn;.(;rs?a\n;ﬁ? ae%{: gen? Eag]fly %%?dﬁ}t trB olén%hgr ?i?l available VH and
VL arrapggmems ﬂqgspre mtbrimabheesell m}@}gg a@¢ sample, e.g. as described in the method of Marks ef al., J.

conpl ementarity-determ ni ng ¥egi ons (CDRs). Vari able

domai ns can be displayed functionally on phage, either

as single-chain Fv (scFv) fragnments, in which VH and

VL are covalently |linked through a short, flexible

peptide, or as Fab fragments, in which they are each

fused to a constant domain and interact

non- covalently, _as described in VVnter et aI Amn.

o AN A - I A PN AN s o L -
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reconbi ned randomy in phage |ibraries, which can then
be searched for antigen-binding clones as described in
wWoRoeres068t al ., Ann. Rev. I nmmunol, 12: 433-455 ¥QAB08Y007/060115
Li braries fromimuni zed sources provide high-affinity
anti bodies to the i munogen w thout the requirenent of
constructing hybridonas. Alternatively t he nai ve
Mol Bz%zeﬁ’ﬁggs‘?'sg?%gﬁpor 2§ ?e%crl%fpdeld Ee%F‘ a%doo\ébgfn ez%zzNgcglchAcz g ?gg£91-4498
(1993). Jiet flongpgtof @@ﬁ@llﬁﬁdt%mtoaweswmmﬁprz atre wHrigign deser pajelehdiyygd within the

PCR prﬁef efs a'tatg RSon€ End@& descrlg&ﬁg)rlandl:leZaZ (7&5)' 31334 AlrhSPSR. amElhﬂ’&ﬁ oh With a tagged

libraries ynthetically by
primer st ik e a2 U8 TRl mnt s §rom stam
cldpt®jresarfi gl nihgticrity rRE€Rgpd Y perscaciankaicn inrvgrorﬁ@mdbgme segments. Most of the

human ‘?ﬁ Hﬁ@%ﬁleﬁtphaep&ggﬁont:&]eﬁld géqgcl%eﬁ (%%E@Qh&nl%%r LieY |A9)n§3zol 227:776-798
accompl i sh rearranglerren tro as described

(1992)) d %@%q%%ﬁfn%ﬁsuW%fz elNa ¥, Ge% i 3 é§ 84} (199f2t iheseg@iedss%lents (including
all the Iﬁajxﬁ Séjortrd toarog ht BUsndp2age) das bmaﬁo b@ereti Sipdrayy Hagrhd o@eyires with PCR
primers 'F{“IC%&H%H§ % O%Xf CP\%%E Q ueB& a¥1(li']1§n ggscrgog(‘?ﬁq Hggggﬁb%lsn:a n}HiI \*lllnter J. Mol. Biol,

ragnents can I spl aye
227: 33ERE BBy \erra@ﬁ@f?e gn a1s<hbWﬁd%ﬁﬂw thertepuizice dumaly ff@ussfi ig along H3 loop of a
single 1€Q1A AEGE @B IANBAhE e/5A MR PIL Y PEELIAES.L BRism 7ToMe 16( 19% e Xiubh@V and Va

| vpepti de spacer escr t Al
segmeng %a\%/@?epi éllo%eﬁ .a SQ%ncbqsﬁefg%eS .yqs\zfglgglijmdt{ﬁl}ﬁeraéur}% Z) mun(% Zf 1456-1461
(1993)) fncpagireeryses to inrkewnihete lishiehghmparoires” $rutherid ggngyepertoiggmdpasedhen a range of
VH andqtl_hf@lﬁs hi®l 1386d 83 Bkl HiPedchiR RBEI&IE @hsidtRBie sﬁ@{u}al diversity. Following

eri pl.asm wh semnmb f a Fab-co rote
it B P e ae D RR BB B TR G AG S aLR gt e tothe
methodfpyf H@Dgpﬂoam rmgVeRne Mof. Bidie22Ri U 338(p¥2)coat pr ot ei ns,
eRéﬂertoﬂés 0@ %E(; g*ﬁ@gneh@ cmg %Bﬁ@t@mﬁgmﬁhmgf M %d VL%héi%pertones together in

: 4137 (1991) enera nucl ei ¢ aci ds
severa o fichg gep%mtr? B0 By et FEGSTIETS BB SHP TSGR e B 0.2 3
describddrimbispefca ki, Sretvar28eig -ezh (i 996 phiunents, combigdidriabihfsction, k.gathe loxP system
descrlbéél 1?6\/% ﬁm@é ﬁ%p qfu%l nActd?ng ZPfZZ()% QE&G (?QQ)BATHQ gng%cdnﬁ)manon approach exploits

Sire i'S 1'muni ze

the Wog@ﬁ@w@f@@f B f@ﬁ?ﬁﬂﬁ&d@)’eﬁe@%ﬁﬁ@ﬂg@ ondifFry S @@Pﬁe%@i k- soliigyiesmation
efficienGy. NGk HHlaﬁth Brepebi& aiclosid s@%ﬁﬂe]@hﬁé ato apheedid lhyRhaiey S phage

vector. (TE%N llbl‘al‘l S are %19 (\sloe E)l?ldd gyo e 1nkf)ec’[a on { chg neS tl cl%)%ttallngl bac!ega sa(‘) that each cell
erred. enbodi ment, i %31 gene ftragment

conta1n$ 4 (bﬁf%qnycombagt@d ar}dﬁhefh@mfyrsug fs hg]ﬁfq o.nEF‘ph By n@rplzgh@gells gresent (about 10"
clones). ommee@ld coWYairGE 9@5 AtdnibGa@R s@ﬁhﬁsl 0 %@hﬁ«z}mﬁ rvln%eaés 58 RRMBERA onto a

eni arryin unct.l ona
single r?pﬁﬁﬁ gqr oBIRS gﬁo& % ns( gﬁe e lilué%wraﬁlas %OVFCE:?H’a%C n&]ﬁléelrs of diverse
antibodienelggendingy dnt ofbkmlyl()ﬁﬂ\@duct i on system) such that EphB4

i Mﬁ%@t ﬂh@l@pegblyeg §1a}[: Be%%&d%ecﬁerﬁl@lw igto Bk %HQ/E&Q e@umgscrlbed in Barbas et
bodi es eration of huna

ot o Nt Dy S B T P ALY S PEE OB BO e & o
describeddli hikemat o/ eMarire 3R 124-628 (198Nt PClEﬁBhEB'Ablyrcefazﬂiole ase¢®ljdin VH and VL
DNAs \Q%ﬁjﬁ@én (%ﬂl% aq’l@;pblcb&pt@c@ E@alc&] %dfoglysm f%lcﬂlagq 158 (§bi‘|{/ tr&)pllto%es In yet another

screeni ng procedure to 1solate I's expressin
techmqlEp HlB(Ell gﬁg &5 s?nilb(l:y" hSé]FﬁSlﬁ%(ﬁ)éle% YR &nchY]It geﬁﬁdsgthm éyn@)hocy%%,byé’gllq and then clone
repertoife Plalinddigias NMdEshrﬂE@ hl%b&foﬁl e} NucC heiImRE @g1BPIN3R3D{1992).
fa'ﬂ1€ antBocges l15)r0 ¥c|e& %’la]tVF fllbé ries &I}ﬁlef Taﬁ]éag (r)r s?rnthekt)l?% ﬁﬁ%é OP m(%4 rate affinity (Kg' of
about 108tq Ky Mad pwt efﬁylty niiEatign ean@ﬁrso Ephiseheddet! V%byanwrmﬁn@né gfsdlegting from
secondd®y litodriBesks dRBIbSA ARt @N. U oaT P2 @@ %[ﬂ)%r mﬁlﬁt%‘d t&A®S inBoduced at random
etter re res:iynt ation of the po

in vitro F\élﬁgllg G PEOnC Polyanerasc %ep%*éefl o I_tegngteha te(g é%uf d C 1- §g¥9§?)) 1& r%he method of
Hawking prtaf. olly!. Bip/bhR2or §89t886 (16P2aeyn tmingthdd of Atammeerna!. oPron Ot Mlama by US4, 89:
species in which EphB4 is noi; antigenic. For |ibraries
incorporating in vitro anti body gene construction,
stemcells are harvested fromthe subject to provide
nucl ei ¢ aci ds encodi ng unrearranged anti body gene
segnents. The immune cells of interest can be obtained
froma variety of animal species, such as human,
nouse, rat, |agonorpha, |uprine, canine fellne

o,
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primers matching the 5 and 3' ends of rearranged VH

and VL genes as described in Olandi et al., Proc.
woRol/1306ead. ScL (USA), 86: 3833-3837 (1989), RCEEUS9Y7/060115

maki ng di verse V gene repertoires for expression. The

V genes can be anplified from cDNA and genom c DNA,

with back prinmers at the 5' end of the exon encodi ng

3576- 3§ 8E 2195% ngetlo}ql 119/ oa m C}\éS at Ia‘bon &a rp%q@m Pr ran%lom%( mlg[%tﬂ_lé g}ﬁ‘)or more CDRs,
e.g. us1rgﬁ’§R|V<nthmm@s @t‘rylag randatseAvence Pamhing 5144:D34JG1n(e§pg819)elected individual Fv
clones a!ﬁ@ytee\éﬁﬁg fomghelaamhty Enple£1 O 6 DOy LB ishBAGK R 1155 &s&@&i amethod for

1nduc1n%{n§tg$egeesgl?ngats cglgﬁl%cintapl% dletg*gl(ljngttg r?eg)j(f%gia?ﬁs{mgﬁg)g ! %’?‘ﬂg Qlam to create a library
of light plrannrmmes Aoty afife¢tieappomd tissmtecanipk on Vairr §égomndifsedecied by phage display

with repgsgltg 2 7 2% ﬁ’}J OCCLB;iI%Q] dOMQﬁl Ivarlafﬁg @rgalne§ﬁbm ul(nutgﬁ)lzed §(§10rs and screen for higher

iy GUGBHOP LY CAH B RS HOT BEGE . ¢ H BBt i S04g0-783 1992). This
techniqeb@siews tipgtbdhaioOsilaativddicsand alibddd Bwbenmwn}Sﬂﬁtﬁt[ey inglie 18F M range.
(%3?@9 Auclefc) rag glrd%B nd acuﬁ Jgglehdepe{ﬂglgnxwg n\ﬁ% §[I Nﬁ{clélc ac?@tﬁh{y&zﬁ%g{odmg the

usi ng rrners rgeted to each ]gene
EphB4 g5in gefesigrpd éffﬁtﬂ Fagning|apid aaderneeeh he doyrpdaseipn gl Frapt aﬁ&éﬁ‘é‘t‘itysthe cDNA
sequenqa (@ S@dients ﬂlelt:mofmmaﬁm&edston RUCNEI @;)4@@1 e discaémi i@ U.Sepdiknt No. 5,635,177,

can be LE?Z %?\%g rirllcgﬁn;g é(p%]é{f%? be()pnoerft:pta]r(%g I(J:Preas Véalr\l{e%bo &nel ﬁdst OWn 0 {Mb art Bllh]@se ‘methods
include (uipm not lirgifed toNeheinisd! eynfietichy aRee the n@mpdsmbedmg?@ge(lﬂe@%)ﬁlgnew Chem.

Int. Ed.EQ41., 99: @ﬂih@@(l@@) @ a@iiPHik dick %ﬁos% PhéhRr B dHe 8RS -Pdsphonate methods. In
striction sit

ctors, rar Lntr uce .
one e SRS PR Y T SR 5 BB PERRS HIShH B DA
Alternafiygly(OpINA ntd:pdn@thqﬂph@éﬂ_@g gg isolaged ﬂgyl afggmroimipayr cIP@Rlibrary.

aﬁml)\intlé &)ﬁgtﬂugﬁn W tﬁJbT@A ﬁl@lgchQn&Ehhgﬁﬁé 15216'1\%4 QI%SESNA Q@gcufe A3 operably linked to
Cl ackson et al Nat ure, 352:

o XrREBERT G BB SRTRELT E4P1 3ok BAPPaHGRHOVT s feoete
recognigh@ by ¥gt celhtrankfbrod filoir Wege meges@ g renisl.vedddsdontaif reph@tion and control
sequen%%\gﬁ%ra%/e 819\%5] ﬁ(i_ﬁ %glé‘{%ggrﬁnpaﬂﬁg@ t}ptﬁgﬁoﬁ}gcklp nﬁg V@%ﬁgorglgﬁyﬁﬁgga replication
site, as t/e_ﬂk‘;ag Sylyencegy Walclhﬁlﬁ%]é aro‘(eplé%t@)tra{eéépaplﬁ OWV% Qheéotypaq scleplign ytnsformed
cells. SERBR tvectorsXor o&ﬁesglén ﬁil;ﬁ)Qﬁ}otlc Eﬂdl%ﬁl&ry@thcﬂfdﬁdelﬁ ag Hﬁﬁﬁl‘:‘m the art and some are
further &ﬁcrlﬁe&hm}emc g%(a 8t1cu0§geré]1s1{1sgsru§}ga%neagtr F(I;?.E lé\:/) ge]erméegff ! I%%ltlcellu%r organisms, such as
mammatsemBrediedes with PCR priners encoding H3 | oops of

d(i)pﬁ%i\ixyﬁ?,tt&%\uﬁ?%@mi@lﬂﬁ _Ebliﬂﬂgiz %ela@y gt%sgtb i§ bf(@fitgo%ﬁeah@%%ﬁﬁb@@@ﬁng in
.an nter I\éb | . . - .
secretiop 8%%%?‘%?5?18% RS ?058 gl ﬁlﬁ%l%e WFT{PIF] mﬁﬁﬁlllm't %‘éméé% &iigigry leader sequences

include ¢illvaotgi yB fhopersdd InprellalitephgpidBsd noptaofandalglafigioe Algrsgitahle for use

herein i&he ﬁ)ed%ﬁﬂ' iapﬁ Qa(iepsegﬁﬁcg %§pr§t§m @l (Abrafnggn eN@t A?Mé\@@déi 39%@ k1985))
USA, 89: 4457-44 H%" . _Human_VKand qg}(i'mant s

i Leehs T g f@&dﬁmﬁl s aPe s P R cloning vectors
of this iaveatioWbmt cetyredmconvedtionhl AMMWIAO nedi2Bodifled 5Gpirdfibte (fdr%ﬂc)n)g pamcters,
selectin; @lefggnahlé %gan]ip%fyﬂ@lﬁ% gé%pénb(%qﬂtheldEsgr &J@@clep repertoires.

etic V gene repertoires, ase on a range of VH

"X‘EPS%’E“OP B0 (ha Flfing B of ARICXPISSSIOR MEston, o gt ey ‘Eiigenot any coding
sequend@ddrd b Qi eepres@efd cloN&hd @fetblsef ﬁetqﬁfetﬁbwraltnodm V@feDikdinyrily skilled artisan, for
example %allrg prec191\?;ta(r)HJ and elec? atd a% ré %cl:lcacrg]ss%gtrapsefeaog(?n 8}?1 en%al%%ntlzed when any
1ndlcat1(atqf e Gli’eﬁa@mt Qj t}thq\@ctpp@p%dgth@ﬁhem gaéln s heds 4 dranpgfepfioa pre wgll known in the

an,andh@ﬁea%mmrdgao;bed?m&m388 (1992). Repertoires of anti body

fg rﬁrg opléaé)lén %q%gsrl tgodgcgr%ii]{églggogﬁo frei \?g F%at\?}éq%m éeg cable elther as an
extrachpompemblgicment oely chremesowdtigarant Ddpenfieg @rife h@@ ctliowsl, traasfokmation is done

the vectors reconbined in viigo, e.g., as described in

Hogrefe et al, Gene, 128: 119-126 (1993), or in vivo

by conbinatorial infection, e.g., the | oxP system

descri bed in Waterhouse et al, Nucl Acids Res., 21:

2265- 2266 (1993). The in vivo reconbi nati on approach

exploits the two-chain nature of Fab fragnents to

over come the I|mt on Ilbrary SI ze |n'posed by E. coI|

Y Y Y . s
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anti bodi es of good affinity (Ka 1 of about 10 8 M.
Alternatively, the repertoires may be cl oned

waeyaastedal |y into the sane vector, e.g. as deRBC¥URWA7/060115
in Barbas et al, Proc. Natl Acad. ScL USA, 88:
7978-7982 (1991), or assenbled together by PCR and
then cl oned, e.g. as described ind ackson et a

using stan arg tetc 1ci§1€:5s2aﬂpr96ﬂ%i§te uc\l}L %ﬁ&s}hOdE EFi aﬁﬁ’m ladon Oar %vaf':ﬁ kr?i)lw%cl)n tge art, and some

areﬁuﬂﬁer@féfrﬂb?délev@ptl de spacer to form single chain Fv (scFv)
reperbed Hbﬁ%ells L&a )6%%@&%@91&134%@&&%&% as delsd?lbéaeéellleralﬁpﬁ Sambrook ef
L. assenbly" is used to conbine VH and VL genes within
4Py phocyt es by PCR and then clone repertoires of
| Thekedmglan dsst @&bs Webe piobeelthi FphBAbindt oruwed inalvarioNud nedia, which is well
known A‘%ﬂeqﬁ arﬁ%&ne of%/(i)uch %%&lrlb%@figen( 1992). The anti bodi es

pr oduced %/ nai ve libraries (either natural or

s%@??éfqu%lf cgho B‘éhl%cflscl?ﬂﬂ%‘iné‘tné’aséf‘fllls Hi & Yrq Rdfurg aprellgnestis that are within

ahostadli®@l. t 0 107M 1), but affinity maturation can al so be
[ r

TN . BRSSO B L i
herein. (1994), supra. For exanple, nutation can be introduced

afhe @a{ﬂé@ Hﬂ)HBlZI cAhl bt Bt@ciRY thfsm&gle @hiiie Eu'c@ EsQRRosP BdaldTRIASEde beads, glass
beads, c‘gsﬁu?({) ?1 Varloust anlgf ch ceoPo gﬁ V\ﬁ(llly%rso’x Te hcrll}jla ¢ ‘(f\?'tl)s pogacr?fl?c]égcb%?y%%t%zw)ryhc
copolyr@8Quyggene(ifad g@ yonggrearyrigys, tappbthq-ﬂé{p Herdisof thepbipyecshrogihtogripyhig geparation of phage
display N@ﬁeL At&@lﬁiﬂ:m 0Pk E ,pro&%- S D¢ BadR A bk %&lehed by the methods described in

tional urati can be rforme
Methoan Vg azézﬁf));gyrﬁﬁ){ éf aﬁ %é(}/naqi;on Pigl ﬁgﬁghmqge gr at m&@roﬁ ga ds to
polysacyliatidy npiricered.S agansy, Yixtrgn ar adlldiosn isedpeentetigpd taicanger tvifle cy@BRen halides
and subgéfquén{kro@gﬁlﬁgc‘(gf ’the p@ptl%@ilg%ﬁ‘cf ?‘Amblgl glllp\ﬁhtg lé@alrorg ch erng& @()Sth@e[}gvated matrix.

screenin her affinity clones. WO 960
(Pl eh gt o 4 596} Yk e 1R AP HEY i bost cels aifved o
adsorptiom plered o gsedrinteel@NBS loScohingaged Cotipin dredptuas withystrebed Binrbauddrvgads, or used in

any Oth{r%% wgavnqﬁe%hgffo} @Hﬁ%%é%%{;lhﬂlbﬁn t chain to create a

rary o aln geries ot her effective
apisrergetbrirg safn@le% BeoRBiHevhrmmshiized En)B4 ederepiidionsespigble &y binding of
at least byonﬂﬁ@g@e ﬂiagtﬁiaﬁyles\IWﬂﬂ’ﬂheraG@%ﬁt ONdSrﬁlSHyQ‘fhe Ebaﬂlti(ﬁrﬂhﬂlc}hdmg pH, ionic strength,

temperag}lcr:e and ¥he ?9@ e sglecq% 0 nl];}ll\llnellcr [hh?srll(}i](%gcgpc]p?dm qlqléel'sj Qouggrf nhe sgldd phase are

rs and Screen

washed st fhra s lutsfl beteigh e ﬂfe@mberdlni Prgbag e alldsesr Mtséélcarf CNBYIKES: EY78-7982 (1991),
or by alﬁih 8. g B c@gcﬁgéanpﬂ/[arks]egal s M‘Z 783, 12339297 (Td%)sortb? Qﬂi’ﬂﬂﬂh’t@en competition,

e production
cen iP5 B0 Pl s oo
Phages pra&f @iriched 9-t10Mrfdld s smgle awndof seégen descoar.ahelemahwy phyges dae be grown in

bacterlaaguﬁmre Mk'l%{l@écﬁ:d %Qﬁrglelsr&gﬁ%fg@ecﬁ&com ng the EphB4 can be
desi usi n%gt e am no acid sequence of the desired

e Bty OB han SRR (e PG DK S JisHEliopgpring wsine,
and whétlicagniepi¢ stibdie freafehts of 2 GekBasek cAAcorBab@sly M@sge with antigen. Antibodies with

fast dlSSJéIMiBQ ﬂ'%‘]f%s (a&{ Wegﬁ ﬁl%{lr%saﬁgltfeﬁ c;!:r{ b§retaﬂ1@ thonEQ;vag%sr’ 'm:hlzlzalent phage

i
can_ be used encodi ng Eph can prep ar ed
display grgie8 gating deﬁ%tt/ RiGEYecR RO AI#C ¢ TP@ high flenﬂfm@@élyt%%‘flh@a%e pha through
multlvaleﬁtﬁﬂltéiﬁiﬁonshﬂt fadbs@eii@ing of prhdeaicht 120 dlsﬁhﬁm a B& seEMfdﬁ ht&ﬁﬂllﬁ)dlbymth slow

hods de
dlssocw%ﬂry klnetlis rg%n% g ng%lnéﬁa f”fgm%é)r can]%é)m}lgﬁe%?g bs§ § 10ngSVYJaCSZ ics an% n%ogovalent phage
display pydegsgbed in Baghyy gip Rigas, 8 FYsihth GP Urindiin WOARHOGp, ﬁhfbaslp‘ﬁ oFFEpgedensity of
antigenmemg@l in MRkONE., BFRetLMBNt79-20dens. preferred by the

e B e S R BB Py EASER g g o o
slightly Bpi|B4 divvwber, reddnangdioh piorselactglentdaic(c.aras pddiNdncl intypiag f the affmity

Fol | owi ng construction of thg DNA nol ecul e encodi ng

the EphB4, the DNA nolecule is operably linked to an

expression control sequence in an expression vector,

such as a plasm d, wherein the control sequence is

recogni zed by a host cell transformed with the vector.

In general, plasmd vectors contain replication and

control ~sequences \Nhl ch are derlved from speC| es

. 1. . .



10

15

20

25

30

35

Optionally, the DNA encoding the EphB4 is operably
linked to a secretory | eader sequence resulting in
w@2wresicoh of the expression product by the hoRCT/U84007/060115

into the culture medium Exanples of secretory | eader

sequences include stll, ecotin, [anB, herpes GD, | pp,

al kal i ne phosphatase, invertase, and al pha factor.
maturati%‘ln ’?'e emquestdg‘scrlbeed fabc())rg%) 1s§%el{/] %rglevle %seI t%gangﬁnﬁlégﬁ me €tq)n1dmg Eﬁg 6en and a few
with higher affipity. 3@@&1111@‘1@83@)}]34 rapddisgh a&“@ity mhaggreeuld egpgpoied oetd Tapsegin all the higher
affinity A 8HE ﬁoﬁe@:s%aﬂ BeghaR0 Rl ebkst Bloﬁn@ﬁte@’@%x g, bquﬁ&rﬂllebﬁﬂnylated EphB4 at a

1.0

sion_or clonin vec t
concen gt QR TP B S Ty S P o el g G binding phages
can theralp:pn};mpq:d lﬁts‘eepfamdm-wwdad(parmgagpfmg hate Sgch "ggih@mtrm qagture" allows the antibodies to

be selectce(i %élfdfﬁfg B S finRiEs & gﬂ!hhg W‘[ﬁ] Q:nstlthlﬁy ﬁﬁ%@)@rﬁn@ﬁ@lgg{l Gtgngtéﬁﬁclones with as
uences. Transfection refers_to the taking

il o 5K T SRBRESS) S VSCROR YR HONE! TEI: CaNHBASg washin
phages brbd 1@ yolid phisdxgn sl@thidengipsata@tediscimiae bn @XpsiesSishciation kinetics.

'\!yrg?]%)g ?ogugtr%?? acgiltgtsglgacl%ﬁf f% é Qo Kﬂé%’%ﬁ%gfggﬁr'éﬁ&s anti-EphB4

11 san, or examnp
antibodisy @ |b}9F1<t tbft bingknepieca e ERhBA hena fspdis epeert%b §Rbfigy{B2 and/or ephrin-B3) and
EphB4, biit@0 sét @I Mlﬁ&g@&ﬁ@dh&h EpyhBe egaeg mdae&ompene Ia(@g/ch as EphB1, EphB3, EphB4,

EphB5 an%hgp%EF O E}V qonef correipFr%r at[({ sHHi ntl F hI']y4 ant\{)ec% Iitbe se(‘iec{eg by (1) isolating anti-

EphB4 glesie} frgom elvmgq liratytie deagribed . 26 meloeaﬂe aIfl@Jlnfstntgéhe 1@@@?@ mﬂyeaon of phage
clones H}%f(ﬁhﬂ?g up Te pepelafdnTay & dutbldRahRI HoE’[t @Psgl@&lhggph@%d' At BnBfotein against

ani hat .the DNA i.s.r el t her
which b ek R B s e O RS BRI el aifee clones o
immobiDep Eprdi4N@) wng trhecdsod the s@brid prrgrado cltie aIIYSIﬁldFBthIOM thalgrecognize EphB4-

blndlng@g%%ﬁtpghl%t(ﬁ' ?Bldaret s@&\rm&ﬂ-ﬂﬁ‘eﬁ)lrﬁfﬁg H@@ﬁﬂn%‘[&f Eh@ se%%tﬁrotem and (5) eluting
or transformation_are wel

e o R T T SO P PPt HBT RSP DEY KPP gPocng nomblokin
propertiBY @K & yndiet @rithosty rgehting th Wndn(@rqodfdﬂﬂudbecrlbhﬂleﬁmh%r Q@I times.

g]gNz? %&cg#ﬁge[ger}‘gﬁrlcgﬁ?-g%fv i tngcg a & agtlldl(jésﬁee a)llj P o pr %%8 ‘%Dﬁ%f the invention is

readily E?iﬁ@@n% gAucpEd BtecarEyon praceétg?% (Bg-py BineRbgyelcolidspemers designed to
specificie] amp ki) @éme aval ark Might alfatn oamiox sgme ofahteredd fr&h hybed@fe.se pnagenNA template).
ref er

Once 1s<r)1latec? l[he DNX can lfe plsaced 11%0 express on Vec ‘{Vltllgl arenthen ‘[ralilsfectedS ltjce%s such as E.
npass ce ure as

coli cellts ﬁmlaném oSt %hlwsedlameetovaawi%) cellp@r inyelaegcells thaigdo Emﬂmvlse produce
mmundgwuﬂaema&p ems%maiaeﬁnﬂéea dThe Abstrod 1BGOIHL1ZEEhoiTBY i B SoconfHHAR host cells.

re descri be e 4 can
Roview e BT P RRBA PG OB CABI G R PTop SURPedL SR agere 4. cor
Opiniorje &sipola @2y e M3 dendibeaidsin, iginams Rpealdd, 1> t@bq2ul ose,

V]§I[IA Qﬁé§dn%qﬁe)’Elv cﬁ)n&gpﬂﬁé M%ﬁ&vcarlﬁéqg;&%%h wﬂEM&% b)(TlA%Ecﬁences encoding heavy
yacrylic and pol ynet hacrylic copoly

chain a Bgﬁlt Chﬁlé ﬁ?r:‘stalilt regions (F & ﬁ]?eéip]&r%nla‘lie QP@ secalﬁr&est%bel qb‘ﬁ@ed ffoaHKabat et al,
supra) t0l$@n tlbnet dreoddeffilinir pattiad Rhob ogndphiclt chepah atli appidciated that constant
regions B%? %g%ﬁi’?{lr k?%lseg l"ofl(% %%megg':stgg ol S hgeG fgfg/l ‘-I%Ae Ig@&@%g]é%‘b&taﬁf r%lons and that
such copREGIFS1958 P10 0R ONAsteR e alilyﬁmEﬁlz(v ﬁ%@@g@ﬁme%/ A EV clppe %eilgeyléi)om thg variable
domalnm Bﬂle}émﬁﬁﬂkuay aduihas fpetiguead herfuad tachiaf Gegh OINAI dfl another animal
species d) fgrtm co&m seq cie%é)sfa %}bb%rd" 91‘1?1 1 %E Eeav% % in a?d%r hgglg %13.%1 is ihcluded in the

0se, i Nvol Iva
definitiqnepf | qhexerlw aech"hr:hm hogey trakiddesinahd psiisbaihediver @lﬂa [cloprglerived from
human Qfiadid1ENR emsia@ke hikrhog QEHHaS rddloh MRAYO Bk RIAAL bGuedbe(sRfoP min@n, full or
ctlvated matrix. Alternatively, EphB4

¢8%t the wells of adsorption plates,

expressed on host cells affixed to adsorption pl ates

or used in cell sorting, or gonjugated to biotin for

capture with streptavidi n-coated beads, or used in any

ot her art-known nethod for panni ng phage display

libraries. The phage |ibrary sanples are contacted

wi th i nmobilized EphB4 under conditions suitable for

bi ndi ng of at |east a portion of the phage particles

mnth the adsorbent hbrnally, the conditions,

- .

partial lgnglﬂl aS\’Iy Iéd/O& P%%éc
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tenperature and the like are selected to mmc

physi ol ogi cal conditions. The phages bound to the
waalo7d3gpbase are washed and then el uted by aciBCT/BS2907/060115

as described in Barbas et al,Proc. Natl Acad. Sci USA,

88: 7978-7982 (1991), or by alkali, e.g. as described

in Marks et al, J. Mdl Biol, 222: 581-597 (1991) or
g]%‘NE Fncodn%g an‘il 'ﬁ% %%%rmﬁdterl(l:\;oed 80 Eybg%omr%e ﬁ P \r/e(r)l on n aqsi? be modlﬁed for

examplg by aipstituNpg the @dmgmuenf@:ﬁwh@@@ héalfwm lighPthaig e@nsT@a idorhpgns in place of
homolo€JUE e Ge @@k dGR0 e e thyBricns LiBRY (@ LoWRd &fho@&{l\ﬁﬁﬁsbﬁ)@ ul., Proc.

e R T R R ————

can be fggleeptdil@n by Jhdendf foingigeniby imofuneébdmtcpding se@pendsor pmt afeiryoding

sequencfe @tﬁ'ta Qérlslmmluﬁ% oggh?&yﬁepﬁh kinrﬂﬁg ﬁ&lﬁerothlﬁéﬁs&ghﬁhh 'Qaﬂtﬂg&liH a?tgprepared that
pl e anti body fragments on

have th%‘?l?‘?@gépeﬁﬁﬁaé)f ek doar ﬁyéﬁ*f]é’% QP%P dé%@é@‘élbﬂ’ﬂl@? Hf ﬂé\%f“ie@té’ﬁ
Annbomagb@ds es wWth fast dissociation kinetics (and weak

g}egzgt 19Jefl oﬂ Ieﬁcoﬁ%alse&ﬁﬂb&ﬂ? g{lg%?tg Ng ge % cfﬂc?lﬁlst%ce&llﬂ:?g a&e advantages of

tivale age di sp coatin
using aralé?pglfqayne@‘fs rafpgr Th@]éﬁhqquan‘g‘t@phle% T]Eﬂfa]g]ér supwéthﬁ?we@%ﬁg)wf gpr rapid clearance,
and maﬁEzId t@m{pybv&taamslw iﬂi&tutnhﬁ phage t hrough nul tival ent

{?arlous%ecEl 1%u8s asll.en een c{eive\f%){ads for tg%l%rocglct%og BP a&tﬂ%ﬁy gag%nﬁllﬂs tl"radf?lonally these

di Sso
fragmerng erwﬂ Ve mrokeipiest digssfiop alrelaqyertibodiss (vek gy Mérfniatd of ﬂle @mal of

Biocher&idd] a&aslwhgmtmho@ymsﬁl ﬁf(ld9%nzgld\B@eﬁﬁh%%t a@r@éwﬁ&n&v 3l gazts)) However,

these fr%g@%%fglns @g%)d%%ﬁ %xe% rt{x%ecd ];’1%@ 6 celgr}:&g gv lgC oag{n‘t?oﬁﬁ Tagments can
all be exgheasw(l tnymdjﬁfecram fr(ge]i‘] c@ls thdedlowinge farily phdudign adflarge amounts of these fragments.
Antlboc@lfvaghéﬂ{s %&h)@ %t)lateé-ﬁ)om thd %‘tlg(ﬁl pl(a%cgl%%)rles dlgcusjseﬁ a9(9/§ SP!II@IIn?uVEl? Fab'-SH

Sel ect between phage anti bodi es of
frogmeniy qup b PR Teoa g AR EfOAF T R B OLHEL o e P GpegHs (Cyrer etal.
Bio/Tedhloghph B4- 16 HOwR Y es qcorliag thanotitidpatohdF(a), Eagsedtari &dsolated directly from
recomb@i?l‘%t h(QchM a(ltﬁre %ab % F@d%ljzf %%I%%ﬁﬂa&é%&g 11]8\)‘év(§)th|;l§ life ¢ mprlsmg a salvage receptor

Initymaturati on ues aescri ove
binding|epifops r§51 USs 4 c{f:g}rl]angléUtSoPahaIﬁ;f %?ﬁén@@er tqelraque P Hxﬂjluqt]@n of antibody
fragmer&ﬂlllll g@z@)paré:hlﬂﬂ tld skigsy ﬁ!‘ﬂcﬁtlﬁbnéi] 16 b8 e@bddinkthis )ﬂae aWHber df lclml(i: hsfﬁtgmgle chain
Fv frag Eéqtggéfivélg ?Pé/?(ﬂ 895@ alet:}){)g Pé‘%%ﬁ;ﬁ% 87 4%8 % Q;ﬁ V are e On'ly species
with intpph cqnipeipg sites thaigire Cﬁ"%@@f esta regionsy) W%\theﬁdarﬁ@h@lﬁ forb@ﬂvcfwn@lhpe cific binding

during ih RBo e QFY ﬂMl)rﬁﬁr&QnsEﬂh@ Bé catirude Lo R Risioabi @ fo&for ﬂ)r@tWﬁ bt either the amino or

the carb%%‘ralllr}u%/—?{ép %ﬂ Q‘{? §thb° Il%ln%!}?lﬂ% [ gt’%{l?%l@lté ﬁl?taﬂté Ig{dybigagmen‘[ may also
be a "ligaphithoéd. dpy asdescelpidam/Udl Irat. (Noélsﬁéd8@évramg>i¢e$u0blnt9eratdt§mdy fragments may
bemom§9é‘clhc ofgpkdigdbrium capture” allows the antibodies to be

sel ected according to their affinities of binding,
Humaniged 4pibediesi ¢ vity that pernits isolation of nutant

cle Ipesanwh\teh]tloasncblinﬁaksleehuaﬁmtmntfoodlﬂ Nin@phenetakls fonuiynifingimm-human
antlbodfas gtg ﬁl@&m AGSRS F(Q aBJB@ %elﬁm\cﬁql}eﬁ arltlg(\ﬂﬁ anehfaei ogé (gr)fnore aming acid residues

ditions used in washin ages bound to a soli
mtroduﬁﬁ el AT AV 1%1%11115%.’1119%%9 n%hveﬂa% PP esEiugrooffen referred to as
1mp0rtbﬁﬁﬂLﬁs %wml 8 @@ealmak@rfrohﬂ aﬁieﬁﬂpﬁlﬁ' vapﬁnate idoriei) BrimG 6166 daRYe essentially

performeg foﬁovglégst fithog ﬁ E Afr %ﬂd] tc? ers onte fz]n@ F%H\(f tt{:]r% éi lgk\é% gESI hﬁlechmann et
al. (1985)611’6‘\%@%2&?13 Eﬁh‘BAhOPﬁeg ervdl (1(9§fi) éﬁena%B@ﬁﬁ%rlﬁ@lby s@gmqnahmrvanable
region s@dﬁl@r{c@sf foﬁm}r&p(ﬁal}lg @%né@@%mﬁ%ﬁtl%@ PQRLordhe®S Kick M8manized” antibodies

are chmaeg& %Iﬁlg(%ées E%%%ﬁtem %gh% ? ébﬁ%%em SEE) n‘gallg }%gs/e a?q g}% ﬁﬁgggnganglarlable domain
has beeg$upstigsed bp e espondingeduocsiighna @nthim&EphBis. dn biadtiod hegsngaimntibodies
be selected by (1) isolatingg@anti- EphB4 clones froma
phage library as described above, and optionally
anplifying the isol ated popul ati on of phage cl ones by
grow ng up the population in a suitable bacteri al
host; (2) selecting EphB4 and a second protein agai nst
whi ch bl ocki ng and non- bl ocki ng activity,
respectlvely, |s deS|red (3) adsorblng the antl-EphB4

o o o o o a o S



readily isol ated and sequenced using conventiona
procedures (e.g. by using oligonucleotide priners
waele®igsed’ t o specifically anplify the heavy aneCT/Ugdon7/060115
chain coding regions of interest from hybridonma or
phage DNA tenplate). Once isolated, the DNA can be
placed into expression vectors, mhich are then
are typlcalil?(nﬂusrr{ag %odlels Pﬁt W 1cr1]1§r£e hggervaﬁab% F%on res1dues anc? %ﬁﬁ? Z lolnle FR residues are
SMMHm@ﬁanE@@ﬁ@mt@$mSM$ﬁ%ﬂndﬁmM@ﬁm%W%ermnse produce

| TH@éﬁH?cg ook fhrlﬁflt?ﬁoﬁﬂalﬁs B&tﬁ)h Qb&n@ h&V}t Rfve S3atH ming the fluntlalﬂf%ed antibodies is
desi red, nonqcl ona 1 0O Feco nan
vy et SO AP 16T BLPIN O SEB HNE BB QLR Bl e variale domaino
a rodentyagitody is scraghied agmsbb@bymle Aigad pNigoDNAman ¢lrislded Skarseq@engts. dhe human sequence
which 1 1s cl(Qc’LE {0 'thag% kﬂ'& Ir&l@n‘[ |1sr1hel1 ml as th§hun%§ ﬁmﬁé&%ﬁ(‘%&r tl?crhqmamzed antibody (Sims ef al.

g DNA encodi ng
(1993)% I’i’g’”‘l’i?/ ]éll 8%?65“19?111%‘6 (ﬂ%/b’n% oﬁlol bk A&l@ﬁﬁunﬁ@ad WF% ’%Pamculaf framework

derived K@i cDNAsBBGUSNCE S]] Beo ehitidglida e%@ﬁﬁﬁll’lﬁlsﬁbgﬁ)nﬁdfmght ot IgMy chains. The same

10

15

20

25

30

35

frameW&Jlg%a@be%g&sfgr%aﬁeg{cﬁ%&p&n{a% e? ant¥b|3 es?gﬂtréloepgll (Iéf§9%) %Natl Acad Sci. US4,

sequences can tal ne rom Kab supra
89““?8@ﬁ%%?bﬂ8§>éﬁ@%@?hé5¥%ﬁ? or partial |ength heavy
d/%%%ertlm%rtant at antl dles b)? humankzecp Wit 2g gnrngrg (I)f%%lg afﬁ%ng%})rtﬂi;ﬁ aéltigen and other
favorab}g dp]rop)gg@ ,propqm,ds u”ﬁp qqgeqe@@ gohlgaM:orc]ng;é\o oﬂeg@thodi h@tnqn'g@ antibodies are prepared

bya pr(%&gﬁaﬁdj}ms ro?ﬁé &%ﬁal s@@lgrllﬂ]ctzsr%ﬁ& V%H&QO&%I lﬁlmamfeﬁ 9%0@@% ugi@hree
e. ob uman or a ecl es
dimensigpa s e@@?ﬁw PB&F‘%{W S EsTe T%S%?ﬁpwlnﬁrfun‘%ﬁ]%’ulm models are

commogy aw&dble(agdmhfaa@alhmﬁnmq)zklwgcﬂle@t andputd eroghmsacavhitible which illustrate and
display SI%%IG @l cﬁrﬁ&h@rﬂl Mtlongﬂ%éﬂﬁgs o%ie&ﬁi caﬁﬂﬁf& llfﬂﬁunBQOBCugﬂ !Ehuences

di ng sequence(s) f % full
Inspec“elh%ﬁﬂﬁseaﬂ*ﬁa}%*rpem malyem ity lixely 10ﬁé>|f %@Hd%ehmtﬂﬁ éunatéﬁmnﬁ Pfitbf‘oﬁ%ndldm
immuna@foblilaRéquect, cé., tandalysisybrekidlics ﬁnﬁﬂﬂb@d@/thﬁzﬂalliﬂ)&ﬁ the h@w@it®rimnluRoglobulin to

bind its %nt%g flﬁ? thls %I%M%Hpe%ghe[ﬁ%tbe se"flfht': Y ard cglﬁhqneg %51{1 e gecfp{eﬁwgapsequences so

uman constant re
that the figsired @ dRgibngrs egieondiel 3 yncfeaed ffiity e thrarect faﬂlﬂgenﬁ} isgeliqvpdg | general,
the hypérﬁﬁ]@ﬁlé’keﬁl&ﬂ’dsydum dxectly a@hthosCligktaRGI PN 1240 GO ARG ing antigen binding.
i gg EphB4 anti body derived froma hybridoma of the
uman anfibodi,
i“iVENRti on can al so be nodified, for exanpl e, by . .
stityen prtg b Rgyantipalics ofdherigyenton crarhe eonftoictediprpanbihieaiclong pagiable domain
sequendeds%lt:ctéarfﬂ)knrhm%ﬁm&hgeﬁtphéégH‘iﬁiflé?%bﬂalnes F)Jltﬁﬁrﬁ)wﬁ iluﬂih@l rcr&llsﬁlg @bkRain sequences(s)
erived fro cl one

uence
as descr( 0ve ??tgrﬁantvﬁé PRGOS (1113.1 %}_ éhgg ﬁntlé(fc{leg Ptotgalf_l, eBtbon cw Imade by the
hybridofg a]dthochigmhjSﬁyel(ﬁm 'ancﬁ&ﬁﬂ_e—l@&@f,he(el@&dl)n)la ceDDINiKe s &m 6o @Ioﬁ].qmal of human

monoclg%%{l&glgﬁla%’ beg Vdegcklgerdetbp&&hp\f@ gy ﬁ%&r gquyzur%r 1f3§ a,agm II:u84)C Blddeur et al.,
further nodified by covalentl y Joining

t he
Monoclfwh%rwew Srdraier %6’6%@ wEHRETTERs P >l Magrd Dé?keft Iﬁfe New York, 1987);

zmdBo@mﬂwmgJSBﬂMﬁﬂCB7ﬂ%KD&Dn0n |nnunoglobulln pol ypepti de.

I%EJ;UJ go(ﬁgﬁﬂtg?roduce E!;Hsg%ﬁ c Ialﬁm?:}g) {1 5 egwalda,re Ue kh SH 'E‘lﬁmﬁga@ion of

have t
produm&g ]ére@qrmﬁey(ﬁ Piprs R bedies it @Isqngﬁ‘éﬁ erglﬁgep% H}pr@glo g}(fbu}:lrﬁéoducnon For
examplé, EGMHednQBscriddd thhtbmjﬁémgjyg(@lmrﬁn dJrtie a@t[bﬁdgﬁiaﬁvylcﬁb&ﬁﬁﬁﬁﬂn@ Region (JH) gene in
chlmerlc an% g%qsngrﬁ%télg n}:l(i% éesé% énr Cé)mglat\e/ gl?_]l%ltloré (g}“ et el'rllgus ﬁantlbocm pr(bdg%%(l)n. T.ransfer of
the hunfa]a mﬂq immupagiopdin gerlg almaymmwlegeammeb@@hnéglce W@S@WB Ibe groduction of

human §1|tlg(%1691£p0¥1 Aol BYRRRAL Sccd d, PNSHA R er Jlgzap;oel ekt 6@5439&’ €54, 80551 (1993);
(O] | ou S

t ro access to
sakobo Rt Gt SR (LGP BETRRBa- Par " IREVE Gaitt Thh o
abini Botiyngfonreadmbatssd to ferard hiniap pietibbdyes fmlhegehmagrgerndest antlbodies where
the hum\éﬁgn%b&i@ Beis\éﬁglar alffﬁntﬁg 2k @&lﬂﬁ&ﬁfﬁ tﬂh&%&% 9(91 }ernaﬁ eﬁﬁlﬁﬁy Accordmg to this
anti bodi es (see, e.g., Mrimfo ., Journal
Bi ochem cal and Bi ophysi cal thhods 24.107 117
(1992); and Brennan et al., Science, 229:81 (1985)).
However, these fragnments can now be produced directly
by reconbi nant host cells. Fab, Fv and ScFv anti body
fragnents can all be expressed in and secreted fromE.
coIi, t hus allomnng the faC|Ie productlon of Iarge

s Y " Y o . .



10

15

20

25

30

35

reconbi nant host cell culture. Fab and F(ab')2
fragment with increased in vivo half-life conprising a
W@ 2107480897 ecept or bi ndi ng epi tope resi dues ar ePCT/US2007/060115

described in U S. Pat. No. 5,869,046. O her techniques

for the production of antibody fragnents will be

appar ent to the skilled practitioner I n other
method,':vvr{pc?r 1s a 0 cal cd "<et h ev?nrﬂ)}nlglglg dy ergﬂée%f%/i %},‘ghglh%h 'gl?é. r%gf\iéngo.q'la gon-human
antibodg fr@mmggqmedé)m dhage Py £BIZuquenas dagetibaiapovsg pserenlzh:gd Kalz) ay‘epertoire of human V
domaln%%ﬁ: bl%é‘ung\/h ﬁ(ﬁ}ulhtﬂ)h 3Cdon GORRI R IGnsh &h@ﬁ s@Ff\] 3t FaBLIBmERY QEIQCUQJ with antigen

St anf ions; thus, they are 2g)ble qu&redu

results i 1H gﬂ §t6)8 Q q;l?oe W%&F%ﬁhu&ﬂ? flﬁla 1H1€]’\1}) Whgl‘ﬁ]\l} grflaélﬁﬁam restores the
antigen pindib@ditagesnayyd fpen congt «f ml@tcetmbsrtoodlyg rehdiurﬁamhmn 6% pamary phage display

clone, i @fﬂfleeegltto(ﬂg g(RfEng (ﬁhﬂ?m@)t thcﬁdhg)lt@ff thte Iﬂﬁna@%;{ﬂppagﬂer t\k}ﬁen‘%}ﬁ Q)Qégyls repeated in
term nus of skFv. See Anti body En

I neeri
order togwatc%%%@ﬁlﬁmmgs% rh]éltman'lehéén a HWPQBGWOCFYI‘% ¢ (s ?ﬁi%‘réy Q 83/ §9a13zpublished
April 1,"1b93m el@mlik@miditbmtiytinanieatign of nashutles etibdgied by ODRJgrFtindPafs.tecNoque provides
comple n’gﬁA%a %Zt%oglgsr w}ﬁ&iaf"‘}ﬂ%l 5 FR%P@]BR l'elsl ng n@lpfninglg gr¥ ragnments
e I’mnospec Ic or bi specitTiC Humani Ze
Bmﬂ”ﬁ%ﬂ@%@@%es The present invention enconpasses humani zed

a]BhEpeBﬂcddn&l&)dleNﬁé ﬂn@idSlor[z[E bldRASly higfan btimmahizdd rhgtﬂﬂﬂh&‘ thdd BB binding
For

SpGClﬁqueS tlor 39 %%sggvg%%fggm dmtlggns lﬂhtgf{/presenrt tcase one of ‘%e gi%ngnsgec%cmas is for EphB4 and

the Other e§<rrdltye$her mlxeed%ealarymseecrﬁp alftlb@mqs ala‘:s@errte évahiffeednt gpgopes of the EphB4

protein. n@ﬁbeﬁ%ﬂbodf&‘ﬁ%lsﬂ %s%%ali%ﬂy%x@%é&ts E&@V\}iit]s%%ﬁ eph@s EphB4. These
r.esi dues I C

ten re dto as " ort.
antlbodteﬁl%)ss(e’glaP %ﬁ’?éﬁglﬂ% ?,rgrﬁ,iachaﬁlrgg? W%St}ttmds {;18 Fyt(g%lc agaa‘%{%ﬁl sﬁporm anti-interferon-a,
vinca allklor miciz dtchom noérirdpdc @ssleattivakdtype pertdhp Mispetiffcahtibodwsrvgn be prepared as
full 1en%tlh§1t15@¥eb&qnt%dwa%ﬁlgﬁs (Qg @g@%‘bi@&@ﬁ@ 51§1b((d1]69)n es et al

Nat ur e echmann et  al 1988)
N4 bida fos 3k papas Bty anikedios ¢ faindt T TEagtgasyly. dcjrespyggnant production of
bispecif238tibb&id¥s HSd6h the barexptasm bf twb inngmbgigelinitgniyatdielighedhio pairs, where the
two hea%fgligrgﬂgl@esdﬂff nt {p @ﬁcﬁfgg (l\ﬁﬁt@g QSH (Egllds,’ %Hr% ?%3’73({ %@JhHMG of the random

Acco , such umani ze ant Ies are
assortmgtyy pﬁf@fn}u@pg@ﬁ{hin B%Y heru_crgtns phepedyypridogyas (glp,ag@]@?sm?()uce a potential mixture of
10 dlffe\/&ﬁﬁnihﬁdoﬂy ﬁd}lbﬁfc@ Bt wiadhl Oyly besss &@@ﬁeoﬁlﬁhsﬂeﬂﬁ@dﬁﬁcbﬁﬂ MAWA purification of the

correct r&l(@lecrugeswhelc 39 lgl?‘allg gonglé % ell’ll rc(é)rlélmrpﬁzto%q%) ny ﬁ']eps 1 ratl:éer éltmberssomer and the product

yields apsrleye t ﬁl@éﬁr plmfﬁ‘ﬁrﬂ azeé@ﬁclarttl inb¥e P@%&ﬁ?%wbl}smdd\éﬁw 1§, 1A in Traunecker ef al.,
EMBO@nmihgghag)in mhich sonme hypervari abl e region resi dues
a SsSi FR re si dues re S bst ed b . o
G BRER Rt Tt BhE e P B Rtk b Tt g desied bindine
speciﬁcirhe(aqu@dy@etlgsﬁ cdmbmmg sieararcideétodomeiogishulib ginfant daghatn segnehees. The fusion

preferalh}eé\ff}fh an n(ﬂm%gfdﬁ%q héaoy %K b&Srardt G&nalﬂp mrlé@a‘[ R ﬂ)apt%gﬂhgﬁnge CH2, and
nportant to reduce anti en| Cl i‘%h Accord tO

CH3 re%l?Pé ]é EPE‘?&FF@B havg dig first hepvy-chat ?Pc‘}ﬂa R & e%@emérheﬁ decessary for
light chvabindily, gedariradt Rasvbneafl hotients. BNAS Bodingitls is@unegpt@tn heavy chain fusions
and, if (ﬁ%h %ﬁmﬁlﬂ%gl@%‘ilh flgﬁlt éhlalka ra@erl}fsel(?{%l 1%ﬂ&%at@&ﬁ@£1on vectors, and Ig]re co-transfected

var i abl e- domai n sequences uman sequence whi c 1S
into a sifaje asorgapistp. yHis %qvldehfer Fottioilivgn t%ﬁnga@ceﬁtabﬁop%wt% the three

polypeﬂﬂﬂﬂ'lt&@méﬂ’[saﬂ&mm&elﬁtmheh hﬁqﬁhUﬁﬁd%loZﬁdthﬁE] bdlﬁ)@{dl}de (h&nfﬁ&e(ﬁh thdkonstruction

J
pr0V1de(l§be Optlrélm Xlelcllsnggs odvaer /RnSS]f%ﬁ ?0 1hsergt]1ﬁ C(():?llnl% enées g(g h/(? Ocl:‘ ﬁ'll thiee polypeptide
chains ift preprRARSFIRD Y$eipt WheRlthe expresstonef & @Pﬁéerwelgpeeetﬁ geayns én qgfial @rups results in high

yields ohmmmqeaarﬁt)é @@&inegamlaaslgaamnic@ul ar subgroup of Iight or
|ns The 5
ac,

shlgv 8%5 aﬁ“tb?dé?leélﬁ?f“ﬂhar?ﬁrﬁu 21 e‘[<;‘>eb:;‘tsrl?‘to ng%ggws(a&?%"?ed of 2 lyjPrid
immunqgib@@R ey dpin Wilak first oo speSEitityUShAe 280 anfi2@5hridRnegtogleBulip heavy chain-

(1993) J. Inmunol, 151:2623.4Jt is further inportant

that anti bodi es be humani zed with retention of high

affinity for the antigen and other favorable

bi ol ogi cal properties. To achieve this goal, according

to one method, hunani zed anti bodi es are prepared by a

process of analysis of the parental sequences and

vari ous conceptual hunanlzed products usrng

Y a1 . L Y, 1
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I mmunogl obul i n sequence, i.e., the analysis of
residues that influence the ability of the candi date
WO pavandgbdbul in to bind its antigen. In this Weg/UER07/060115

resi dues can be selected and conbined fromthe

reci pient and inport sequences so that the desired

antibody characteristic, such as increased affinity
light ch%lﬁ%alrﬁg/row in ags%t ? 1nc{1% ne(c%)m 1nsth uogh?e} azr:.r/l:ﬁl gl 19 ungl?h?atet{éi%%symmetric structure
facilitatppilet se@@bg{(ﬁﬁj_e |dg§1r¢d>blquq:iﬁ§ |cmuqdﬁromntﬁ11)v@p@d, @prn@oaﬁmiilg@ﬁin combinations, as

the pres@ﬂc@ g 0 gnmtlﬂHQ&ﬂh@lﬂgﬂﬂ aadi ln%ﬁly HI&HIBH oAl Hlspm%le@tné ﬂ)r@@@b @ a facile way of

separatlgl? 0 geanplé(?a\ﬁ/}ggﬁléc?n ¥ aQIIQ 94/é) (??8],] Oé u‘gkj]erg(étalé 8? %gctr)elfng!% 601%[ 1c antibodies see,
for exatmier@westi erd. viddhqghadezvdoispl By:210 (9%&ri es wi th known hunman

C&&@I{iﬁgk Q(QI@ApBr0§£OtHeei%§a%é §t‘)cwe%1§a 9&%%@ £n|tlp(ﬁ m Q&Ye@ can be engineered to
ternatively, human nonoclonal anti-E ant i bodi es

max1m1@fthqtﬁ@er}t%€/ %q,hf:tier@ﬁmeréWh%arwager%frwgco@g'ﬁt %ﬁ&l%?lﬁ@&fﬂred interface
compnsbwa:mst e o0 e CgbnidmAid uSe aftibndrolehielony.eh oriemdel, lond drA@s small
amino 12 élﬁé glggfh é: ﬁqte %? foeﬂ)l(era_}ﬂg%ﬂlb%%% {:ﬁé re@&%mﬂg g& %%%M”Sms (eg
tyrosinegy Mpt((p&zglg Zgompg)‘seé% LREviEgs" (g |1dentpgblﬁ)b§1|m(1ﬂ$| sire afke lapes 6196 chaln(s) are created on
the intefPhc® BUEL sb@Ad a-ﬁeﬁﬂaﬂ tnqlbl@& bﬁfh@la&ﬁﬁlhﬂg&ﬁﬁnﬁ@ﬁﬁ ,sﬂ@@tam&ilﬂﬁﬁlaller ones (e.g.

alanine gni'\{ﬁrjonmle)nwls 810V1def &.}nec}fg%tsnz %@gifasm}l; ﬁ‘] ?/15121 Hfot%nhetgrsogmb1 Over O?her unwanted
end-progycdurdes tomadimgeni ¢ animal s (e.g. mce) that are

C@%Qh@aﬂtﬁlﬁ@ﬁn&mgsqﬁkdd‘%p het@tt)C(ﬁﬁQﬂéj Gﬁtﬂ&il@ fs&leJ(ample one of the
a ence

. repertoire of hunman
anibod s B T BB 1 PO BT PO R R eghevp for xample
been prémased rdaeet chewme fyisted ctlly atunwmdhdm%/@tm@kd b BtRYrendfor trégpanent of HIV

infectioft p"@ 59%_@ 6(h WQQ700§"B ae{nﬁ] EP 930@9)nget5r§<g)hﬁ£ate(aﬁtli®0dlgsefﬁk@ bt: Phade usmg any
i merjc and O%ermi ine mutant mce results in conple

comvenipp ot e BHGR BE ES THE PSR B bR i o Gl fsfosea in Us
PanNﬂ4BheMMuhmhmgemmmenmmmnnmmgqmmhmﬁln gene array in
r 1]
p ; O gs f{p eﬁe&%ﬁéﬁ#gﬁcﬁ{g ﬁﬁb%%g}’ﬂeotsn aa%bgﬁyér%mkrﬂs ﬁa@eea]l] ob eg Id]escerlbed in the
hteraturse]"é)r e;@m@le bispesiis By iPpdics caybe a{eparqﬂruétég chrygiegl li @ren@@let al., Science, 229:
81 (198E.ﬁléscrl&&pr&5ﬁ& whd:919 B)act adatioBON ﬂr&e(ﬂgﬁlc@b cleNad 1 @ﬁlﬁra@ ®@b'"), fragments.

These ff; %_I@eél% are T ded m tﬁeﬂn?%?nce 0 rhgglﬁhl(glc%m egmg a%ent Cfo{mr}ij %fsenite 10 stabshze vicinal
dithiols h@ﬁmﬂerﬁ mtqrr@@@p]er§1sp]ﬁé¢ﬁ0ﬁ@ﬁorh dhakebd' f@glgentsrgg@@mi are then converted to

thlomtr@)@ﬁzbzb@@ﬁ\l@§derlmeé'seOﬁfhﬁ A mammNe adrivheyis @Se®hv¥édas the Fab'- thlol by

nd s CIfI es to the sta n
reductlogﬁxiltk Blsr&?p?oet&glgglpagnﬁ és nixe tvxﬁt gw{nﬂl(g]ér a%?t 8F]t‘h? %ﬂgeéPa% TNh]%J derlvatlve to form
the bispealfiid agigbothye (it b)ﬂ@mﬁqpp‘rﬂpodt:s migiiced @antta @sed b pgenitsdentle selpctibg igintobilization of
enzymegN@i n variabl e regi on of a non-hunman anti body fragnent
obtalned bg pha%e di spl ay techni ques as descrj bed
aAbRPEPTP &S B aa B Wie CFECHCroRpe it 8T o TBEMaR FRIR A\Fofiorah san be
chemicig n@Pled ©If@atbispgifia apbd@idsashiabby @/, oty MepaalTschany (heppdescribe the
productﬁ)ﬂ @f an“u %ﬁlﬁ}ﬁa&{ed F@H@clﬁwnﬂ%rdgﬁ(‘ab )Sﬁﬁlgcgfel B&h %bt @ag@l@ﬁt Iwgsesjaparately secreted

esults Iin Iso uman hai n/ human hal n
from £. éfﬁ e pybectedipgingied ghpichliseple” flﬁewﬁﬂwalﬁ bispesiie alt“@%‘tyo [ Rechispecific
antibod{ thes famieldl ganbb kdaHdn@cesd dv@reii%&rfg@b(ﬁmm P&Eptdr @féahal fmak Meells, as well
as trlgge&%e 1C QCQlV Qy ol}%urrrpa% c%to 0){1%1gm}ghocytes agéamst humarpbrea%? or Pa%%?tg

governs (i .
ch@t%seecamfmeh@r Ihfdwa AnCibpditipg tp%??ttlfivermbowfe%fntrhﬁgl)rp% érees;ecprsbmam cell
culture m@aatbed de&rﬂQ:H e eda@ple SRHAGR akibBdi¢s @R IbEI BGaRSNshy MBEne zippers.

Koweng gt 0t st FRGREG A 1909 TORsfe o ik oy T o provins
were lirfyertraufhi Eat pogionsoft trvohifdmhaatibodiag bmm fergonb Yhe@DRod I@frbdimers were reduced

this techni que provides conpjetely hunman anti bodi es,

whi ch have no FR or CDR residues of non-human ori gin.

Bi speciflc Anti bodi es Bispecific antibodies are

nmonocl onal , preferably human or humani zed, anti bodi es

that have binding specificities for at |east two

different antigens. In the present case, one of the

blndlng speC|f|C|t|es 'S for EphB4 and the other |s

p— L ) -
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vinca al kaloid, ricin A chain, nethotrexate or
radi oactive isotope hapten). Bispecific antibodies can
wheoopnsgear ed as full |ength anti bodi es or antiBoHys2007/060115
fragnents (e.g. F(ab')2 bispecific antibodies).
Met hods for meking bispecific antibodies are known in
the art. Traditionally, the reconbi nant production of
at the h]?ll%\enrg ?(?1111'%{)" %8 ?‘121%)11]? Iogllq eeg \r/es 0X1Cﬁ Sg % f(?rrrr]l ﬂ%hagnq((;)%r he%( R)El ?nserss ?hls method can also
be utilizggh kor &e prh@c‘@qu zh]@bp\qu h(@h)gm}q§ W@?\/ élalmdf"ft@h@]}ggy descrlbed by Hollinger et al.,

Proc. NoGEddf $£ iUkl 09: 64 6Bt (BIoB) 1RNEGHE bl MernMiat Mé&ams%ﬁ‘ér maRi3g bispecific

ant1b0d§ Eﬁ%ﬂﬁ%é &Bg%%%rsng (‘eog{ngegre[?aarV? c do rUarg %ﬁltgal:lrr? {vﬁ% g(gmected to a light-chain
variablehiptonin 8311Bs 2 (deradich i) shipt o diliepaginglatvent ihatworbrtinsroe thofame chain,

Accord1:1|1 Qﬁef\f}?;{ng R d@rﬂ&ﬁsgﬁgn\é ﬁgé?llleﬁtca%l fEréed tgﬁgn\%lﬂhgﬁé c&ﬂﬂléfneg% Vliaaﬁd VH

e correct bispecific structure. urification of

domami (P.f éﬂ%f. ﬁ‘r@glf:nt ﬁlaﬂre@& Eﬂrrémg Wla@ﬁger} @nqﬁﬁg‘qs Iyloalgﬁ,gatw for making bispecific
antibod@frigmantt yy tohrosrainggrlapy (S )ajdsers liasalsodkdretpotadnBer@ eyt al., J. Immunol.,
lsmsygqgwﬁhe product yields are low Simlar procedures are

i'scl’'osed in WD 93/ 08829 published May 13, 1993, and

i potippdigy ek Rete thap twgwaler]u_:m contelilglatecg gssexer&pg@ f)spemﬁc antibodies can be
preparedCRAON. YOIH@na 1a7: 66 @pemt and nore preferred approach,
JMumwﬁmlmQ?QX vari abl e donmains with the desired binding

spec TCPti es (anti body-anti gen conbining sites) are

f dgeltivdet infirndnoeg sbuidrialized drnd pramtebadiendhivier e uirrdasantibpdeby a cell

expressfnﬁ §d ol 'Eoe)t}ﬁ‘dh% | ah(‘ubb&e Winkihrna Ehnb&&f@d Bﬁgé ]g?fgé{h {nRen&AMY be multlvalent
eas part

n._con i Si n of
anivod i B S o ST Pl GG T et ap e i e
antibodief)avtfighregtbe hr@@by)rqdh(ad hy @mmam t:xpregsgm@ﬁnu@@bllac)ld encoding the polypeptide

chains (ﬁ e t@aﬁfbgﬁynﬁlem%veﬁéntt %n’@&l? Ea6h 1s£ Q(ﬁlmgﬂzgtmh d&m d Qﬁe@ Gf e antigen
resent in at |east one of the fusjions. DNAs encodi ng,

blndlngtsﬂﬂ:é "l;hm;ﬁfjﬁqlaﬁll dmlzqnﬂn qli)g]&\?yor@ﬁ]é?s ﬁorf:%]is%ﬂ% anaFr?de giqnor a hinge region. In this
scenaricgl @8 britidally whlh@)mpmmamﬂg’e@dmﬁhd threk bightire @hgh hindiag ted ans@Ftgrdchal to the Fe
region. *l"lgetpg)efélg&)?lﬁl%a% %@JO@?I’?&G%O ggsgso(&]’: bns%g% %{r&_to about _(—‘I;iﬁ}lt,sbut preferably four,

co-trans ecte INto a sult ost O gani sm
antigen Bingipg ess Thegpultypled entippdeppirisis el lesipnapbirertidhigein ad preferghly two
polypepfliQdgihs), wdBsSin @k pbiARpiidd b@el(speﬂmpp@m& &enoferva@ﬂ% RibiBaihsNFor instance, the
polypepglg%o 03%{1 rrpatés 1sen\]]511n§(gggl\]D£ ??%%)]ol%c Whel‘?l %Dtl 1S a%est variable domain, VD2 is a

. c¢hai ns e construction provide
second yaigblepsriaim finigine paweptide chaig of imdigesgion. X1 pod¥] igpresentgn ppaegetd or
polypeauﬁee QG G 1 SREAMEDEE the hOYpebt® cuarn(salnhy Joiﬁpl%@ Aol pﬂ&‘iﬂleﬂ%ker VH-CHI-
I'esS

Fcre glogtcﬁ‘qnb \I(}? F&g %51 o(?@[p c%t? %mggha\érﬁ lilehr%ult Vﬁlelét aﬂgf)dy?gglin 8§§eraglgf further comprises
at least p@gukd psferaply itughighticelidgridvte dpempdiipeptidest Trggnuéiv@endfintipgly herein may, for

instancd? @Jn;phgel—ﬂoﬁlrab&llt %HJ b6 @i%ﬁ 1 gﬂt Bhath VQﬁe%fe%BﬂlﬁﬁijQésnﬁﬁ tthQ Eham variable
pr oac bi specific antibodi es are conpaosed

a
domamB‘Fly%p'ﬁ@%ﬁoPtﬁlmﬁ’lﬁ‘?ﬁmﬁ Q?nﬂﬁﬁﬁ‘? %lr%h*ffé%iwﬁéﬁ%%@ﬂwwa% 0%1°?alll¥ Jyrther comprise a
CL dontainndi ng specificity in one arm and a hybrid
Ammmg aHaRQ! obuli n heavy chainlight chain pair (providing
second bhinding specificity) in the other arm was

flaawaf RRMeH ANRPAGIREPGPCT A TeR 0P (Had he Atibpdiss é?seé@efi ggein are
contem&RA lFattdxﬁlﬁpllet m&ﬁl& ddﬁls‘tbldf ® AR IR Ginfling 2 (GORFRAR dthérfb@)llﬁglcal properties of
the antlbog\é X'mlgoe aC(l) seqélencg \rlfarrrlﬁﬁr’%so of |t rhg 61&% algr:e.oprrTc“E)%rec?‘w 18ﬁ)§1{10ﬁ1g glgﬂro rlate %ucleotlde
changGShﬂatP fhe gxftibedyaudidicysidedr by P,epmylsg@h%@ %yﬁlumd&@@,mflwchale ff%t@MHaﬂe deletions
from, ar\%ﬁ)y in@iticB &R had/dr AbstithidhsSor, ARRINQAGHIn 1S al@ﬁn§ 6di08@@ndedor \@_@ar_lﬁbody. Any
combln%tlr?{l Ofbdslgt(l)ogsufsg{ngg l?al%c{ spl?srg%g?%g %id% §8aFé\/g ﬁt f%%lﬁo R}gl% ﬁ 8gi§f|:d}¢t}|ha?the final

Enzynol ogy, 121:210 (1986). According to another

approach, the interface between a pair of antibody

nol ecul es can be engi neered to nmaxi m ze the percentage

of heterodi ners which are recovered from reconbi nant

cell culture. The preferred interface conprises at

| east a part of the CH3 domain of an anti body constant

domain. In this nethod, one or nore small amno acid

S|de chalns fron1the |nterface of the first antibody
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Bi specific anti bodi es include cross-Iinked or
"het eroconj ugate" anti bodi es. For exanple, one of the
W@rio7haddes i n the heteroconjugate can be coupP@HUSW07/060115
avidin, the other to biotin. Such anti bodi es have, for
exanpl e, been proposed to target immune systemcells
to unwant ed ceIIs (US Pat ent No. 4,676,980), and for
construct H(asseécgge %gfglfg?)d {eréslju%sc gﬂﬁe aurrargot aéld al:!'etra%gg’sgnoag belvsgtrogdg%eg 1n3fhe 3111)_]601 antibody
amino agid isqqieneday the By Gefisespgnceis @S@ l i nki ng net hods. SU| tabl e
CK Qs%gﬂ Jnétﬁﬂﬁ'f&gdem%fgﬁ %ﬁ%@an%/\@dldues}@? QWAnd IRtk lé]rﬁlbiﬁﬁftthat ad \leferred locations
are djis in at en al on
for o SR SO kRSP R AES O RO SR 988 science,
244:108 engx: derervgredidus preeoiup pidargg tesitheel ire glertifiodte.anthidgaidysidues such as arg, asp, his,

lys, andF_g[u")?l %&)ﬁa@edn@\c{ ﬁeuﬁLI%Pne ﬁ@ﬁy gﬁ%@d‘ dII%C!lClh ﬂn&shﬁef&rﬁﬁl}eeﬁﬁhg Bl%olyalanme) to
, bispecific antibodies can (gre par e

et 5315 Y RO PR 2 SHRGH Bt oo 551 BT ppgne g
sensitivily b 19 8}titd@scihinbe rﬁinm yosahiuceg Wderer dihdr Mdriandt at, or for, the sites of

ﬁ { i af th Gah 5 &
substitu T \g)sd\!vlﬁlﬁ; glg nlgenf&gl 0?\% né %ﬁadgérérg%%qgél\gf\gn rtl(e?)a 5 ?gggtéﬁl ec}'] the nature of the
mutatlob PE g@ﬁ:ecbnoblre Prdeerainedh fior ex@@lﬂf) F%@fﬂh@ thg @@‘ﬁ}f‘[ﬂ%ﬁ%}'f fi fytation at a given site,
ala scan@in®@ 81thddem tdtagh@Biid doZdRctvd € the algettboddRioOleGoradnd thp E:@Me9a8 immunoglobulins
Memmmwa%r%0¢nﬁ%gak di sul fide formati on. The Fab' fragnents

af 60"4re "hen converted to thi oni trobenzoate

(PFrNB? a@épqu ingegiépns i@pede ghinptrad/ FrapyboxyNBmaet fuyeps iapgine ip fpngth from one

residue }d BB pdpBE&S Eﬁﬁ%[ntn@ d hdirdrell Bﬁnd: @Qsﬂu%d" th)l'ell Qé’ 1nﬁs§g1\i§&é BR1W0hstoRsingle or

ner.cap. toeth m ne nd | m xe
AP G P DT P RO a1 DT PR A i metbiony
residue by tbqy@‘gboﬂy Wsedtrt 4 dy‘@d)ylc pdpepthle. s@t@@ iifsgrgonalveiidne df tbeantibody molecule include

the fusul;hr 19 ng geQr CC@I%HQ@ oﬂ'{ﬁeea%ﬂﬁéy @g@&tzysmef(g § fdr B@)E@@J k& f)él}\{a%ptlde which increases
i.li.zati on of enzymes. Recent progress

i mmb
me““?ﬂ%ﬁpﬁPgW%HmVWé direct recovery of Fab'-SH fragnents
f@@mmﬁmmmmkmwmmmkchu@ﬁﬂwbﬂwch$mwdaMbyM®muphﬂﬁdﬁ&mm@mﬂmmdmwmof

the carb?f;;éﬁ% 0 7e|tyC£% E@ebc(ﬂg 5?%9% l}é/s dﬁé "I%ls glggptld@é&e?c%@ag?ara]g ne-X-serine and

992 he pro tiron
asparag el FEE, VBIeS é?@ua@mamlci %wyprqﬂ{na@re)t@ﬁ?fp@éw EEqUEEEE [T enzymaﬂc

anachmEa bf thd d‘afb@llfgﬁﬁte MRSy 15 Bp %ﬁﬁg@le)ﬁld& aﬁlﬁlerﬁd tﬂerpaﬁan& of €ited of &3 tripeptide
sequeanes 1nlﬁ1%(fqﬂogp Ble creacties aectie:n%dl r%gyc%snl"a 100 s%e B cc!)s?]at\llontrf:rf TS TB%(% )?ttachment of

I Specitic a I C an
one of thqﬁusar#lﬁpqqﬁé@hlqm@mam salagigpe lor 1(1361089 © aé@@@ar@w@x@@sew@y serine or

threomrtemhéﬂg&hfdﬁﬁﬁp&ae o@li}@dlﬂ@ﬂﬁﬁl: mLHIR Be Jse&el l's, as well as

tri er.the IVI of Iwuna
AR s R it R o e R L tering the amino acid
sequencyaych st doetaihnving oreword @ the pledk ¢-Arycripidripepodeatquengesifiosiydigief glgeosylation

sites). "ﬁﬁtaft&ﬁg]ymiyr ABY H@Iﬂ&d@ bpihg ﬁﬁﬁlhﬁ/ Off Jr %t[nﬁfaﬁ’ H}b bR 1;1101@ @clrllne or threonine
cul ture have al so been described. For exanp

residucgp e 8rApgPOt HR PTPBLITERIR UL %%dngl%i”%&ﬂ‘&legaesb si n g | euci ne
ZWppethsantiKag t@lpnyes et Feadgiad, thd darsiliydtate attdB{d BetetolDd Be diolsd For example,
antlbod{esl\%%lza) rnatJ@cearboﬁHﬁlte Qﬁucﬂeqpa(? {aclsg %&Bée gt%%hefd EoodeE H:@mf &%he%%ody are

grotel ns were |i1nk gwrtlons

describgn HP o7 ARLSEBRBE By P )f SeivbnUS THEOMAEL Bty ko Kosyo Co.
Ltd). Ahﬁli’diﬁhéd VAR a$1s%ﬁ§N-fa&@ﬂ.§(ﬁﬁﬁh&thm& (RNNCNig ehcle@BihQdatt Atafhod ®an Fe region of the
antlbod}{] ar? re ere cer@dr‘én;\gotﬂ?(ﬁ:/’bé {ﬁ%?ﬁn g)lagfg[nt c}Z Oanc{ 8 fpte {W(r ?g% d&? a{laheé al.
Antlbocba‘s @l@@ @tthagj gnegfalagiese Fe[g@@yn the p,l@@sia?péqrrgle attph@d togp gcb@gjyn of the antibody are

reporte(kﬁ @\(fjm@wgmsﬁ gﬁ@rej gbeﬂzz%zéo ?sz h9’9@ﬁs@g4 Blajudd.) anPM@EL99NRLT64 (Raju, S.)
AcCad. Cl .. , rovi ge
concers PR U REERARISIH Y B RLRIR - BEpORT T S ANt | bay 1255t

(Umand e @q memtigen-biideg foplagive nitlsmedbirg giyseyldioheavy- chai n
vari abl e domain (VH) connectgd to a |ight-chain
vari abl e domain (VL) by a linker which is too short to
all ow pairing between the two domains on the sane
chain. Accordingly, the VH and VL domai ns of one
fragnent are forced to pair with the conplenentary VL
and VH domai ns of another fragnment, thereby formng
two antlgen blndlng S|tes Amother _strategy for making

L ) . S o
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Mul tival ent Anti bodies A nmultival ent anti body may be

internalized (and/or catabolized) faster than a
whrosahizmd7 anti body by a cell expressing an antPQENS1007/060115

whi ch the anti bodi es bind. The anti bodies of the

present invention can be nultival ent antibodies (which

are other than of the IgMclass) with three or nore

val .ent antib h}%ra)[e’structure

aﬂ‘} %?CI‘I‘G nghbcosygg% d/alilant?‘her 8’1 gmperd;esban ?C 1‘6%101’1 Whel‘ell’l % car
attachedpiy fhe s wizighlagd funese| %ucltvaa@msoha@nmmam @Dpﬁéurpmny pelsnilyethe Fe region
further &Jﬂ@hsf&§0m@ br hbre arh dcl@l@ﬁjdétlmtﬂﬁﬁth&blh thivied @RE inRRbd ROAY, f§@kkmple,

subsin R oS el TE P b O QR AN RLigIRY Eampies o

publicaithpsglatgd @0‘ﬂqﬁ[cpsf@$d (c@ r‘fug@ﬂgaﬁglt:lg szﬂ)odanmﬁuﬂer[éﬁmooﬁo 107108 WO 2000/61739;
WO 2081/388. lﬁ§ﬂio9/6} 15410, lﬁ@io‘éz/&%@ﬁ@ﬁhébooi/&ﬁs@ﬂtljs%@b/o 198 1hd. Us 2004/0110704:

thre
Us 20069%%%%&%%09%10%#%%0@%ﬂﬁmm W2 ey ngaoe,ﬁossﬁr% WO 2005/035778;
WO2009/0 8577, DRCkaked of. U\l eand/. 3amzsbmw (Ive4)eY amaco0piukises. Kid@dch. Biceng. 87: 614

(2004). %‘%Qﬁﬂl&%?ceﬁﬁlles {(} h&uc%gf%ltéh aft cIs 'chHJ Ll 396}% &H

c%gme t in protein

, ant I gen IVa ent anti (51
fucosyl@@ﬁﬁ*ﬁﬁk% g dtch) %%Fé‘fm éﬁ’éhyb 814%/%’%}5{‘? @%86?2 aiPAt Apaiftp US 2003/ 0757108 AL
Presta, pra@(f WO&b(b%SBMIQJ AIDCACM@&BM G@e@eﬂl@ laﬂ']ﬁ)tmpky\h@ fagd Hho@khlﬁ cell lines, such as alpha-

1,6- fuc%@lrélrgfe Igge g%qgri'cl%l n(gcl?&}ut 819 ells g\galmtar\l/e\o O}{%ukd et aZ zoyec)é joenﬁa87 614 (2004)).

an ce, e cnaln
C@Wﬁ]e]i tg@ of/mnar{[ b al pfnmw‘@_selx’gt}nppn_vﬁ@m vihese eripntdJ@ye 4t ksasgone amino acid
residue frl tﬁesa?hti%af Iin&wu@ +SHRPRI |b? o diMbént keSid@d. BIRGRRV O Matchiald&t for substitutional

domai n IS on e chain of an regi on, o
mutagfn%ms gﬂadeﬁ%y]éeﬁvﬂlé@gﬁ%l %{]%ét%]%ﬁg rﬁlgils&re&lso ﬁ(allte%g il'i %)g?ervgﬁv(ﬁ substitutions
are shown in§at@e loundd the Bepding nS'prafkoal su‘rtshtgn(pdl j/fpg}@)tsmhg‘rgut@hfadesu(t Qﬁ)a change in

biologiddBtinG(§)] %Il&% sub\lﬁﬁtmhgl_glgé @e)ﬁbrgiha@edl "E)@lﬁﬁlﬁry%t%qons" fCrable 1, or as further
on chai n; - Fc re i on chain. The

descrlbmgﬂewwférﬁ%ce E?r?ﬁmaaag% lefé%w bf)FlE?déFe&BP‘V FrEpcp efperecned.
conprises at |east two (and preferably four) Iight
Table 1CN&I N vari abl e domai n pol ypeptides. The nultival ent
anti body herein may, for instance, conprise from about
t W rkRa@00U] €l gnt 11T gNT gGl@hiikyvar | abl € JOM|l N preferred
poRygrpt i deg. The | i ght Giaitiionar i abl e domai|n  Substitutions
pohypept | desvelonduempl at ed here conprise a lijghd chain
variable dofmmin and optionally further conprise a C

d )ﬁ‘m(ﬁ) Ant i bﬁd?lnv%ﬁnl ant s In sorre enbodi ment é,ysarri no

l IIC allll UU I

act gtret
d(=scr(NEed hg

Il Il\b) UI
=ra%e ﬁ%aésgi?%rﬁﬂ%npl ated. For exanp

le, it may

o]
0

e AGH®) I abl

her bhi ol of

PGlupasnmprove the binding affinity

1| cal pr nnprfl es of the anti hnd\/

@nd/ or
Am no

ac

F&S (§bquen(

&nAlfi ants of the anti body are p

rsébar ed by

I
al

nt %Qy“ nu

ody nu¢

GHIPI I ate IIUL,I l:‘UlI Ul:‘ blldllgl:‘b I
F{éhluc acid, or by peptide synthes|

IKH llll:‘
is. Such

n
a

pdiuf(Ecat i o

hd/ or | nse

nasg; ol ude, for exanple, deletion

tions into and/or substitutions

SAshr om

nf’

re

Sidties Wi {

Ain the am no acid sequences of

tHe

a
S

T4t
Jbss:ellq)?ut i of

]XSIP%HP gd}ﬂ]g()n ()T Uel e[l or1, I nser
N IS made tO0 arrive at the final

[Argn, and
construct,

o]
C

ﬁﬁ‘/ﬂﬂed t h{
har acteri s

hioit Md; ¥Metnalh;const ruct possesses t
PlsNorEh@aneam no acid alterations

Heudesi red
may be

i
a

ntewdluced |

the tine

Nofdyenos lihjVelet ant i body ami no aci
M@hi‘\lac:]ﬂ”ﬁupnr‘p is made. A useful

dlesequence
net hod for

JIéYﬁ(Kf i cati

6f$ GF:4¥rtai n resi dues or regi on

Aef t he

a

IMG lll(

I «

by Cunni ngham and Wells (1988) Science,
Her e,
identified (e.qg.,

hi

eudP}% mlé CI [S100| CU I Ubdll UTTS f Ul I

$ ca ed r
a resi

s, lys,

al ani né scanni ng nut agenesi s" as
244:

due or group of target residues

charged residues such as arg,
and glu) and replaced by a neutra

CIIesSTt S
J%gcrlbed

1081- 1085.
are

asp,
or

negati vely charged am no acid (nost preferably al ani ne
or polyalanine) to affect the interaction of the am no
acids with antigen. Those ani no aC| d | ocati ons

I T o,

o r

R 1 o " M

L,
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al a scanning or random nutagenesis is conducted at the
target codon or region and the expressed

W0 pvonsgbobul i ns are screened for the desired BCY/USI0DY060115
Am no acid sequence insertions include am no- and/or
carboxyl -termnal fusions ranging in length from one
residue to polypeptldes containing a hundred or nore

r“°'”“cs, seguence—tnsertioens—of

S|Rﬁﬁ ??%? v;ﬁ¥ﬁ§a§§ 1d residues. ExanﬁWés of
thﬂMﬂal |nsgkt|ons include an anti body W tH an
termnal fethionyl residue or the antibodyl fused to
év(%toxic E@1ypept|de Ot her insertional vairants of

AtH-body llu ectte—+nretude—t+he—fuston—+o lee N—-oF
t%} nus ot %e anti body to an enzyme (e.d.”for
DERBv) or  a| pal pteepi1 de whi ch 1 ncreases the [SgFum
[f-life of the antibody. dycosylation of

)Fyﬁﬁbtide‘Tﬂgmﬁyﬁﬁéﬂlly either N—Iinked or| R | i nked.

I I I | d T al l abllllclll UI l IIC val IAUh dl at C
1'( He; ieu ‘K/Ie’f Ee J

)i%ty to thg;side.&harn of an asparagine regsidue. The
I pept de cgquerices aspdl dgl me- X-SEri e an
é%gara |ne X-threonine, where X is any am no acid
a5t 12l grogifipatiens ingfhebiglpgieal naepeen of b ﬁm%%dq e ﬁ?f@@plfslaﬁd by selecting
substitu@érz }lﬂiﬂiﬂfe@ sigtifi cat iy irethdir etk ct bin@aitsihibo )yt @ti@urered tetpylybeptidelb@ckbone in the
area of %ﬁ Rl%!tl%girrlp Sr ??;laglgle ch Qgheet or IQPC%I co%thgnag{ %?‘ﬁl? glar%g gér{)b%gblg & of the

S equences In a
moleculs g teeritBH Fltegqr;(ﬁé 88 Wﬂa?ﬁ tsrtidg P N@mia 13h‘?@@’d“@l rgﬁ@é@wea&wdé%mw groups
based ofi &In@o8 siti©cthii propéricdchment of one of the sugars

N-aceyl, al.act psam ne or xylose to a
hydr oxya %W@hQM1cﬁgbumm§%%:aava 1IyISerlne or threonine,

al t houghneétmhwogﬁww; saenlRilydr oxyl ysi ne may al so

be used. Addition of glycosylation sites to the

ant i bo@dyacidg: £prMeENi ently acconplished by altering the

am no acid sequence such that it contains one or nore

of the4phovaisdesari bed tri peptide sequences (for

N-1inked glycosylation sites). The alteration may al so

be nmade) dbyduesibat adleingd dain gieptaign: dyubstantlut i on by, one or
nore serine or threonine residues to the sequence of

t he orﬁb?%%@cﬁﬁﬂWb@Hy (for O1inked glycosylatlon

(S:Ig.or co%sélam? [ %StltLitlgl’éSﬁVe dent?a%dych%négg,glmg% Ser 0 e (% th seg:;fsseé for another class.
eXriype ef sulgshitufidyeldiest iwofvas ﬂbmtlw%ae @&mdnﬂhp@‘faaa@f region residues of a

parent a%ﬁl{oﬁ'}c(te Yl uhhi@ed batks aw&)e@eaaie;aﬁ@ h@%sﬁl&g%mﬁ@s Ee@egﬂe@ﬂ‘)r further

of the anti bod described in US
develop%lagfll ezlf]@@ve(d |1 3@{0%} proEer)les I‘%élé tg |th§ Barfljga%A(g]E fr@]@g@gﬁ ‘;dl}ey are generated.
A convéniyioms fdrlgé@k@ﬂﬂé@@@ub@ﬂuuond_t/dl)dms Anthichdthhiesnawratitn @ing phage display.
Briefly, Qééﬁ%b&&rl&h& %(gnys t&l(éJ @%@ﬁgsﬁd@e &L@t&w&qerhtg al} &?slble amino acid substitutions

carb drate attache Fc region of the anti body

o cach it THea G BB SO SO T P SRR g o th sene I

productayﬂﬂ 1R ciRaddexithin Mach pﬁn(@fo 2h6BAge-dilpand veian@hre thAiicteb@d Fo Sieir biological
{ t

act1v1ty£% élr Elg(grggcactﬁ ?t? aa gc[}egl% %%C e;d d ?nt Ogdeg %%ﬁg&f canﬁldattenlgqgervaﬁable region sites for

modlﬁcatwm ey scamn@e raisemessdar by pv@%@%ﬁ%@évper\famb& regaqn regjdues contributing

significSa@¢ 10 aﬁﬂlg‘éﬁ)bmdﬁ@ lﬁ&&ft@ﬁﬁ Bhad(iReallk, it Day beﬁﬁﬁiﬁﬁ\ﬁ@ té‘-ﬁl@@ie&%@@tﬂl structure of

the ann% %t%ﬁd cfr a]elex to dtentl ac? g(gl{ltls]beq&gn trhee agn:;ugor%ly €rﬁ1 eaqut egolig Sugl contact residues and
nelghboah$1@81®® POOBIOEL 8)5@68%@@&4@@@% tathe eclomuaniabge-hbicnd{Pmgg such

Varlantsmf.él g%ﬂ‘e%.lteﬁsthé/lﬁaﬁéﬂ' RGHN s|1s%gbj&|teﬁ Wénﬁ% Lo FB& Bk BhL&T a'h%dles with superior
ses an Fc region,

cosylation variant herein_c ri

p“’pe“’gﬁw‘g P& h™E© Eegﬁyﬁ”‘é Py Bvee §‘El‘icf§’8 {9 ﬁ‘g&‘éfl‘t‘%@i’i’ée&t to the Fc
region | acks fucose. Such vard ants have i nproved ADCC
function. Optionally, the Fc region further conprises
one or nore am no acid substitutions therein which
further inprove ADCC, for exanple, substitutions at
positions 298, 333, and/or 334 of the Fc region (Eu
nunberi ng of residues). Exanples of publications
related to "defucosylated" or "fucose-deficient"

e [T L I 1 LIS s A=A e NALN NN 7/SA N N AN

BZUS>O”QZ
b
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(2004). Exanples of cell l|ines producing defucosyl ated

anti bodi es include Lecl3 CHO cells deficient in
wWpeoresmwot ucosyl ati on (Ri pka et al Arch. Bi ochetm/Uus2007/060115

Bi ophys. 249:533-545 (1986); US Pat Appl No US

2003/ 0157108 A, Presta, L; and WO 2004/ 0563 12 Al,

Adans et al ., especi aIIy at Exarrpl e 11), and knockout

CI\eTucHelc af:l?ﬁaéle?( €S e coc? Eﬁ%amd feﬂﬂen%evgr%a%ﬁ ég’ éﬁq ofcb? ar%a grgprared by a variety of

methodgfngtv@@hhe apj Bl@sf.gnet}@ds ingypg, b(l@@f()xp) l)mlteg]\}@oqsqﬁ@pn fr%ena@q’ral source (in the case

of natut¥1Bf de@iting lHind B RY R a&iaﬁts)s)ulh}%afaﬁ&my@ Mifeb@ftmedidiBe fesne dlrected)
ts have at | east one am no residue int

mutacesge PR RO S ApPHREE B! 4 'Y PEPEE PaLY ARG epggrerion of
the antigidy.es of greatest interest for substitutional

MULRA0RRES LR b HebdECont BEn DY REFRNVRL L AR S LR QS reaBMb R
alterations are al so contenpl ated. Conservative

immunaglofulinpplypepislssol e dveRighieehy SFAGTEE A FURET 49k The Bgfesign variant may
comprisoh hilph €t egvedqeuddst ¢ takiingigGl, IQGZ IsGt & IgubR trégiod}t dodpsing an amino acid
modiﬁc[ﬁ%g w gt Lu.'gst?mgﬂ HGE o/ nﬂ)rcbdngllooaglh 109301}1&1%1 n% Yheat otf Q ﬁlﬂgeWsrteqne

tanti a anges, denom na exe %}é
In accorgpisa vitk it flserigtion apd thelstclings of e araét i§ Wﬁmréqiedd Epepsesgnbodiments, an
annbodia@de@wmemods of | ﬁ%@ontn&y AP AE bidnded ﬂt&‘é‘tﬁﬁs as rmypa&e to the wild type
counterliag ag[ P%’?}fe g niatﬂe Fc degrlonp [F? %leu a(i\&lgodi'cf':g \{&rzﬁu rt())net}relegs]s reta111 substantially the same

I catlons
charactcmstg:p teatifed o1 thfragehiee Uity p&}@@yarg]rt@thgtwéﬁm}qcg@@d)a@yFor example, it is thought

that cer@BlaRG1bNT SRSt h W 'FQf&§10ﬂ atyoslh ffgrin 8lc@Aik] a8 tihyoted or diminished)

their efeto mai.nt al ni n the structur
Clabingaf orairbiriems S e Sy o e SRR R foaf, see aso
DuncanfSoWingex mple 822 88-461 (19%tad 1S FotentiNel 3.¢&126(0c A Poendo.iS®R4.82( ba)qd W094/29351

concemﬁr@ %th&r&ﬁ‘e[nq#es erFc bééq{l Qﬂﬁﬁ)tpl Wb@(y42@’f2 (t’llaﬁa) QRJ WO léb(ﬁ/o%s 13 hﬁwman) describe
target site, he side_ chain

an“b"d?\%ﬁ“ﬁ?“a‘I“F}VmHBY?d Pr “i(llﬂlﬁls]i‘eé@ nﬂl&%@ F%ﬁS TEﬁ PR g st Q?teﬁtrpaﬂﬁén‘ms are
specifichigSedrpomted praihy reférckee. ClegiaRo, Shiclpedr ti & Biol. Chdn. 9(2): 6591-6604 (2001).

Antlbochex Qz'itﬁ) Bﬁgﬁédﬁalf 7Rk %rﬁ%ﬁr%d blgéﬁg to ﬁll_T_ﬁeonMQIFc reteg%r (F%\%ng,iwh c‘l?lls responsible

for the t;gﬁl;‘lfgrogmatggaé IgG@ Fouhe feta% (Gbﬁé gtak, J anglunql yl é7 58&(]@76) (ag% Kim et al., J. Immunol.
24:249( leﬂb)ddie&sdrlhaitm USﬁObﬂmm4&h@llﬂﬁme al Qm}ﬁielaﬁﬂlbodlgkymprﬁé &, Fe region with

one or rr?or%sugs@%un ns ereln W rép(%Ve E%&lh (R’ rhee Fc e ig‘lon to%nine Iypeg?c% Varlants with altered

oNsS W XChan
Fc regiqyfaminf aej@scgyepessng nfc@pseqiqngqrf@?ed €l calg@hng@f@bltry pe desgribed in US patent No.

6,194,551U50 sxtzbwﬂmn &he db6AEAAITihobe POkt Y@ SicaibiStel shdditiANY irdEorQd herein by

wtron b iy CEG o NG D Or RUR ant | body)

Antibodpdagyagites y, t he resul ting variant(s) selected for

The antfbH([u;s%%e ﬁgs&% lngpfﬁqgﬂ%an \6\@ tiullthehﬁ&@f d oYl gddmoﬁ%h ﬁ’(glblgélnaceous moieties that
properties relative parent anti body from

ch
are kno‘fv?l]él)}heéft éndd‘éalq@f’ Heikhe- If&efﬁr 6‘?1?(/ é}ﬁ Iné)mles\ﬁ}&ﬁ?b]f 8¥ de@%ﬁ@?’nﬁ{l PW@Q antibody are
water s@mmﬂposmlas t Wdntitniigigakampis ofanatessoluble @blyiess iaflidestiut aye not limited to,

polyethﬂa'fe léfy@(h ﬁ %léoc‘ﬂoﬁfglelg G@e@%legé gﬁ&%l@&fopy@ﬂe ggfcélycarb&%}{lgt?lﬁkellulose dextran,

rvari a on sit
polyvmmf caljoh @oltf\enyb@/ﬁré]rlcgfwep(éy I 3Mgl'f1r5| ROYAld- HBO%SES athylene/malelc anhydride
copolyrfSdd kps@arﬁlhﬂammslthathoﬁa@tynﬁﬂs berandbi eo;arytnbﬂ@)odide&uﬁrhcu@oly(n vinyl

pyrrohd%ne?qoi‘y"é’t?]}?lene § gc%l lﬁ) R)H}‘?}é/nte 61y%0%190mogolyrr?elrr%e ]Fr'(:) ?rgpa"l) gdfe/et,w?e oxide co-
polymelpsa@lwgé@ylwctmlmls Eeto Blypsaaik qurV@yl afchleol FriyEuh @ﬁ?(ﬁy&dyethylene glycol
proplonylaéhbf@nﬁasj hakt @dvﬁljﬁ%@s i ﬁl’éﬁl@{dﬁgngf RE tolith ﬁﬁlﬁht}blh Qheg |"[Ta@ﬂ)olymer may be of any

molecul‘lzl b%\fla éx%/d réag 'b?%%nﬁltlegf)lr l?ngrgﬁ%]:r‘c{ %%XL%T)?%%F 50 Fr?elg%ftgc erd t(ét%%'ﬁn%body may vary,
and if ngyetteg ofiagolymod pif a@alted Olrey cal ba tie enecdifisrent golnwrtea gle gesiak the number

can be performed to identifyshypervariable region

resi dues contributing significantly to antigen

bi nding. Alternatively, or additionally, it may be

beneficial to analyze a crystal structure of the

anti gen-anti body conplex to identify contact points

bet ween the anti body and anti gen. Such contact

reS|dues and nelghborlng reS|dues are candldates for

1. a4 " a4 a4 0= S N a e o o o o,
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properties in one or nore relevant assays may be
sel ected for further devel opnent. Nucleic acid
worlozaslees encodi ng am no acid sequence vari aneGI/v$200T@60115
anti body are prepared by a variety of nethods known in
the art. These nethods include, but are not limted
to, isolation froma natural source (in the case of
and/or ‘%pe Oy%{)?yn%eys ours]e(c:lgol’rl rdgrivg g g%lljm(g r}q ?Q[%‘mmec?bgiy a'?g
to, the ]g@:qnpléar diopaiaas elcf}mcmms g_@bﬁnﬁgglpogy to p@;mpmypdagbqﬁl@gqhg antipqlg| derivative will be used
maﬂw@@§§g§g§mgub§g§ﬁ§§ks of an earlier prepared variant or
|ank version of the antibody. It nay be

Sereenifie B gyl P {E/BHTE S one or more am no aci @
nerd infitibadigsiobths prsant éverfign @egq a@pragrizéedfe them‘mhm@glcbdnuﬂal moperties and

blOlOgl(ﬂpf{ll%gglgB§’ ga?ﬁusqgsa}s Iﬂﬁm’n%’tﬁ@&r{ 9Bsomb gﬁlgoﬁl%éntg GRHHAL! aﬂ:QheQacF fized for any
regi on variant. The Fc reg ion vari ant rray

one or I]Jﬂﬁ(hi&‘ ﬁedp%lmix %ré) 06]ﬂng5(€ &B}@ﬁ eglveté)n,deductgn ]ﬁng (gfépﬁ%zll d@wtream molecular
s1gnahng,g€a_ﬁct_@h ol tgSHind~cf Eplgyi Ligmd aCi@’Bltp)hJ r&duttgn arbl@king@ Eai4digand downstream
molecuﬁpsggngl % l&\g{]on(o?blgckm oﬁ%grﬁi ue&hrﬂﬂ%l a)thl?lg ﬁ? a&cﬂor %lﬁ B3) binding to

pos Itlon
EphB4, @9%1%4@11%@1101311%10%@@@? ¥raht @ulwnfrﬁatt% agd/prd'ohlp4 lrgﬁl?ddgosalwaﬂ%ﬂﬁ% and/or
treatmehtQATSR pRYSti@f of b @ 0B L proliteratiGe dOIb@APLatetnd/dd &E atrhdiit & QFention of a

disordet assomgt?c{TV%%tEs hBZP exgresrglton Qn%.goy ac%\%grqsuch as 1ncrefiste&j Ep ?4 exl]?ressmn and/or activity).

one era
cﬁnpmf@di arttlbodueh ean\}w fueiihetr yhsecierivahibyerspraes bf aasarsi itpbidipg, bet ngt limited to, N
terminal s@qJeﬁL%g FenidoRgit %1}/813- R6S&nafHnk BAMix88si0MaIth greﬁﬁl@ ﬁﬁlﬂﬁdhﬁﬁﬁm graphy

retain substanti the sa characteristics required
PLCh G P R £ B S T TS A G5 PRel w1t ype

Cloyntaarepbediments of thexenipinethe antibodgs riviyerg herein bra knatyeddtferitipir biological
activity alt s%@étﬂb@&lﬁerﬁsaﬁe Qﬁbéﬁﬁ:@' &f therbrés&%nl/:&n(gneag:' t&ﬁ:d 'f(Ji] Heir Xi@igénd)mdmg activity.

resul in atere ( ., elther rove
The oIS HEH T\ BPYRP A L0t PR aiftion sy drct o
competiQyd toddong laGayk ysife@GlM)iqueesuch as wasertigsls tddpethuintasEO BLISA GehZyme linked
A
1mmun0§a g%nﬁ%siﬁo%@ 9 Sf%léné\ﬂcﬂgs%é 1Pa'i1 I}i)%mﬁk%taon a§s§§s Quoge%c%gtqgnaungésays and
protein Yynpuyoerss. HesHe Hiliagy boRe ssammplvided tsfowmpthe Byl section.
Via ki BdAbiSer eMﬁMeﬂQ@g ﬁv@ﬁfn@ﬁdvﬁi}s a@ﬂ—@pﬁ@nﬂﬁ&ftﬁﬁ €3 ddes that compete with

30.35, 3& %%Y\ﬁ?%é/o gﬁ%gE antl ({Qlt bgld ing %E%h%gt) n ch mpeTfto aﬁtabogles 1ncﬁude antibodies
that recoenize it prwpvt@aﬁhablﬁ the gpme a&:.cp e lfis gvaih fhy Eplr% GPij9oT ratoetized by antibody
30.35, j&?S.@]bﬁanb/)zﬁr) Joeb @D@ S6h comB&itor &liB&ies &Hﬂg@ glgﬁne@ ﬁ)y &leenlng Bli-0phB4

. em t1 bodl e t
it PRy AR (RO TR BUBIPBI AT PRg 2035102 andor
30.35.2h¢ontibddal A ForideweptcortaftfoRming opnpativr ingbade splopdicdtheanfogrt of bound,
labeled 'éuhi@oéy rd@tELS?Jd@I{ thé);ubjg@g(ﬁ‘ﬂp@@lon b IEthmte Q@cofnﬁ&r&ﬁo (h@aﬁfc%ﬁt & Bound labeled

| munol 87 (1976) and Kim et

al J.
antlbodj]f flﬁtﬁﬁﬁ% n a c?ﬁmlj%r@mé WS Sontalainé irgg %aélf QOroré)a aqtlhody Any of the competition
bmdmglals%@@&brﬁ)ﬁd%aﬂa@élsu(tﬂemr@@: iethe &regding prbe@ex. ant | bodi es
CI(B %ﬂeisagpe@{]th ﬁlvgnﬁ(gf pQ(Rlld\é\g anQntpE[ﬁlBQ Eloﬂgelrogal %MP&&& It}Pa{"ctolng&% one or more

therein which i rove bindin regron t
(such a2 R S p@(og, B)ébYR.sd) th(:/g}%Sa}ﬁ)t% 1%’?@1}%0%@ %%graéaboﬂ:b zﬁmea@‘il gﬁhB4 monoclonal

antibod @1KhtROM@BEsdnSE@ GHoRIDESs) aftd. 36,130 5 £ asead/er30de. mnxeas eaco@tﬂcted by grafting

bi ngy bi |t Wy,ar h S
one or I%Orfilg{lﬂ(g)é)iaf)% %d%% irg%ﬁ%%ﬁe)% c(:)l’g[(ﬁ {een IL‘{e a 1%?Cﬁ uence Fé a human
antibody) sBleneeathich Frslosasdo the eqiefppesile IHymnerﬁe%lPrpe pfaheeﬁrew@lra@tibﬂdyw a consensus
sequende of glrhglﬂééi%mlb?glgs in @bk §ch_uigﬂég§@(%|g of @¢ paﬂzlnta}]ant_i_ﬂﬁﬁﬂ;l Mgﬂ%r ggagﬂ'cham and

tibo ri vatives e od}. e

e"press%%gl t g tﬁ“ngéé%lﬁrfcq) W\?Qﬂ?rih%aﬁy %:/hﬁlﬁ N 1Fuﬁgi°ﬁ %erqueﬁ%e&s? E&r me
accompgry iz adnstard kot pegwrade(sh arprogbeim besenlss Aprédbd lezgmt hat are

known in the art and readilysavail able. Preferably,

the noieties suitable for derivatization of the

anti body are water soluble polynmers. Non-limting

exanpl es of water sol uble polyners include, but are

not limted to, polyethylene glycol (PEG, copolyners

of ethyl ene glycol/propyl ene glycol,

car boxymnet hyl cel | ul ose, dext ran, poI yV| nyI al cohol ,

gpnvl erraltlg'rpstmscqudl(r)lg, but not limited
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propi onal dehyde may have advantages in manufacturing

due to its stability in water. The pol yner nay be of
waeop7nslegtul ar wei ght, and may be branched or PCT/US2007/060115

unbranched. The nunber of polynmers attached to the

anti body may vary, and if nore than one polyners are

attached they can be the sane or different nol ecul es.

nunber and/ or ty.pe. of
ente ﬁﬁ nttlbodles gf the 1%V61%€e Poes?erSﬁmﬁ & uglgue éo dﬁi%ertlgs descrslbeLaJ Tglerem can l’be obtained

by screqnig gitilenh Bt h}@n@mam@hqa dhir g deshyestpraperties| by privtceeyenignt methesl. For example, if an

anti- Epmrrﬁdngﬁﬁnﬁlran%@g@oﬁ Blbﬁ@ oQoesfnditidck @B &n&ﬁg dr BﬁlBa ni%dn@sotg)l HBQ is desired, the
her the anti body derivatiyve

candldaitj: ggt&)ngy alébetti;?gp awntlﬂﬁla é(%mpatétfop RSy Blhaa @ lc(?naoﬁ‘gtlve B%ng EL §A, wherein plate
wells ai§cragé nitngfhoH, aadw solvoeh o€ sntipady in desdessetipe Bpdietidesin®ieg is layered onto the

coated Iﬁ?ﬁésl éﬁ@ gduﬁ@ang‘god% n%etp&e%%%ﬂlaﬂcawe@% h(gﬁct‘ﬁ@ the l%@und antibody with HRP-
har acteri zed hysi'cal / chem cal Bropertles

ConJugaéFH dtble Mg oapiotitet rois b Ay and GB1Forag g JEP RS RICHOR- ©-8- by
developira@lag@s ¥ith srepts @lineH indad/dii iyariaged peraidel abddticetdng @ @IRP color reaction by
spectro;gﬁgﬁﬁlaﬁﬁaﬂdoé%%/ t&% E]?I@X B@?ea&’& more of reduction or

I'ng o vatlon reduction or bl ocking of
FiS AT O TRRASH BT 860 59 G 0 G i i atibocy con
be tesm{gl a0 CKHBAGh@phoFspBdasdal Jblasa9t dry/iadov® R, thelfa@ daticdnt QIBh Bkay is described in the
E leng or EphB4 |igand downstream nol ecul ar
xamples sec 10
Tlng di sruption or blocking of ligand (e.g
elé mqn‘n EpjB4 aetpﬁq@l}{ iphilRR cellpmiytips d@quqlr tﬂlmcagg(}atebtptpmd}hcgn ‘pedested in in vitro
and/or 1591'@%5@5@&1 BasRB aphek ¥ cal gr&ﬂh andh @anﬁﬂpﬁﬁwn in the art and are further
d b%ya§|neﬁjz tion, and/ or EphB4 |igand phosphoryl ation,
CSDGR <gpmgf “f¥ht and/or prevention of a tumor, cell
pinohd dndpdamény ¢ghegicscot identiop corgenpifre @y alteredvafimdy thrt@assamR tome but not all

effector@ncin§ \Gv%mi tn% 1tQ1fde§re(géa§(9(ﬁaQQ& Ay %‘fyhéﬁ(ﬁg 1nV\\C'h§cH thgﬁ;hﬁ%e of the antibody in
expression and/or activity (such as increased EphB

vivo is AR GP Y G R () ompREET IS TS RET BT > dideleterious.
certain @gtadimentd, the Fherivich af TB@ﬁrﬁiUDeﬁﬁidrmblygld)uﬁle{re essigéd tass@y tat only the desired
propertlesnagel Iﬂgﬂtaﬂ&g RL%‘[ oqgé/or 1ﬂ mo c?%to!uglty amta)% gﬁ l{%%!)nd&%allf@&])ﬁf H9he

Nno acl ana YSI S non enaturi n sl ze excl usi on
reducthttd@ﬂenst e draadipy ﬂ?ﬁ%%ﬂ%ﬁﬂ@@ﬂ@tﬁhgﬂ recEpprEicR) pragae assays can bo
conductScp@ Ghis(@ AR the/antibod1a &% CHABGRInE MEQREBL805RRANDAN BtiPRY,Duttetains FcRn

e {5 PRy B B EEREAREr ks 6 A S F o egppocyes cxprss

FcyRI, Béy@llagd BaRIIAGTR wipteysion bmhaampoieirbad issenhgizedim@able 3 on page 464 of
Ravetchaaﬁﬁ kBQtdAl%ﬁ Ipetl I%lglg § ?5?99'3'(19b BV &R E)lﬂ%gl gira% 1& \gt‘?t %g% g)odgsess ADCC activity

elr anti gen actl
ofa mogw @tqqqtafg deg_quéedkﬁgﬁgatqsnﬁN@ Ra? }6@ ora}a@l,égn @ulgg@@r ce%s for such assays
include B&fpﬁdrzﬂ blo&Dljndildﬁchrtc&]E '(ﬂBM@) hd N4 KﬂEf\(W K()I tdie CAlteﬂlﬁtlvely or additionally,

C t Ve assa usi ng techn
ADCC \al\clgl\ggr he glf)le%upe OIP n er ma IS)e SSESSE 1n Vg’O eéL fn§ &9 (n f'm(%ul su(ih as ‘i?at chhsclosed in

noas
Clynes i:tﬁhﬂlﬁ@% &Sb@ﬁi’65é_§§(a(y§98) @ah@m&qqsayq wh@mlalyc‘lsout to confirm that the

antibod{ HKHYHBQ RS 18 (ﬁh%ﬁiﬂe&@ 1RSIRY Sictivht umﬁ&%%&hplémmﬁﬁay@]}c assay, e.g. as

| | }, IV
descrlb% 11?18$ %aglg ggng%(ﬁet ]Ihgq%glgs ? %ioﬁgp%yét( L?%%)hlgaeyég nﬂ%ﬂ%g FcRn binding and in

vivo clegiectihdfilife deterginatiohs camaddolve peromizd dsinpemthodstdnewn inthe Attt ie@nthose described in
ﬂwEmﬁmﬁskgﬁ§ anti - EphB4 nonocl onal anti bodi es that conpete
w th 30.35 30.35. 1D2 and/or 30.35.2D8 anti body for
Vectorsyflgstall andcRepqnbpsa Mgfiods conpet it or ant i bodi es i ncl ude
ahtwbﬂﬂmﬁﬂpﬁhmmmﬂﬁemgmmﬂeommnﬁpmﬁﬂtﬁpmﬂepemhhaﬁmgsuh%emdmm

inserte @[5@ re c lg%\glegt %ﬂ %1% (a ﬁ ?f%ﬁ? Bié%?(%%or 5)%)2@%3%} %ﬁd@. encoding the

antlbody; 5 I‘ﬁﬁ@]ﬁyl iyolgped msp%@ﬁ?%mg g)ﬁvqg@onélmo(g?cﬁ:@a (e 1By byysing @]laﬁowleonde probes that
are capa®Rtof bilcpBhecmyd kORRR cGupaY thatlea tatd 1fedir chhsdHind ghtib&ly). Many vectors are

i mobi li zed EphB4 in conpetitdon with | abel ed 30. 35,

30.35. 1D2 and/or 30.35.2D8 antibody. A hybridoma

supernat ant contai ning conpetitor antibody will reduce

t he anobunt of bound, | abel ed anti body detected in the

subj ect conpetition binding mxture as conpared to the

anmount of bound, |abeled antibody detected in a

control blndlng ntxture contalnlng |rrelevant (or no)

. - o a1 . o
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one or nore HVR(s) of 30.35, 30.35. 1D2 and/or
30.35.2D08 onto a tenplate anti body sequence, e.g. a
woenvans@at i body sequence which is closest to tP@&r/US2007/060115

correspondi ng nurine sequence of the parental

anti body, or a consensus sequence of all human

anti bodies in the particular subgroup of the par ent al
avallable {‘he l%? ye 0]? Ve hrt de}:clg)erndsqli? ?a\ll'tﬁ)%i %h %(()js} éell?rloge él?/e)ép{} nera ny 8 e}erredbhlost cells are of
either pyoé@ngp] orgze]@u@m(g((ngl)ally Wn‘[nhih@tﬂ oxpgitt- AHowitl bgqu]@ﬁﬁ%&qt prgstant regions of any
isotype €28 hi@ddfor ﬁﬂ%g bie Sr%ﬁlldﬁé]%@( %M, IENL)) %@@'c&@ﬁﬁt 384, arki@lhak Sich constant

s descri ei n. Anti - EphB4 anti bodi es of the

mgmﬂCﬁU@ﬂ??gﬂlgggggggﬁﬁga?ﬁg “Yue properties described
he Gelentizaantitodicolsingpmiedyoliyhosteeleni ng ant i - EphB4

hybridenn,gl.ones for the deS|red propertles by any
conveni ent net hod. For exanp an anti-E

RRGEYI SR e FCTSt5BIagnE We%lﬁ%@wgona?ts A amivedy & rhs ewenflﬁbcan be
obtainediising staglad frecEpiB4t tdhgjare Debieed ppirBdledtise ﬁ@&ndeﬁﬁa,y bk Iselated and sequenced
from anﬁ@dlalg g(ﬁltcﬁ ant éuplpgylybq‘%&ﬁpc%lls %%Erﬁeglvél{] Sy oL, Ld& an be synthesized using

Itl n assa conmpe Ip ?, ng
nucleotighy yysihesizgioe ek WC%}qaftSeOWé obtainegy sqUERFAY f‘éepdwe thR p@mﬁmwes arigperted into a
recomb@ar dclot ¢aparb1ea>ff regmmnig @ﬂ&)/exprE]ssﬁQhe&%&@&& pel&mtcia@d&pla prokag@fichosts. Many

vectors g%t are Vs{a %nd(linown 1 gr erg caoge seedn %r% C %Iap%s%df tBe prfésenst ﬁnvenl’tllgn Selection of an

appropr@@wpcafewﬂh@pqnﬁ @albb@n the am qf Bﬂedw% apifs tHRP@@ﬁfdugathe glector and the particular
host celf@bé Frdng"oﬁfé& WiOEYveBibr. @b&tvhdﬁ)flc@ﬁa%g vadhd comBongdid, e dAe @ﬁ‘gs function

develo i ng t P col reac evel gpi n
oS WO  FBROT AL O D1 P BB O et s
cell in venpd itdestdec tTihﬂg:prlhemp{R&tmhe@qdly pr@kg@d; buwh e lgg;t limited to: an origin of replication, a
selectio® 91@&& g% %&ﬁ% ra)ﬁb@st)mélﬁgilﬂémté’vghg) @-ﬁ%]ngll-slscﬁélcp ltl%th@terologous nucleic acid

reader. |f an anti-EphB4 antibody that inhibits or
m““a%%f??ﬁﬁﬁgnﬁﬁ%%ﬂmﬁﬁT?Wﬁt|on i s desired, the candidate

ainfgerbad ylagadveliers t@sininggepéicon El}ﬁi‘bBﬁrothRp)d&DWIylb}aﬁrd d@fived from species
compan%ﬁ SAY the 1?&%%11 R ﬁ%)f§1 c@‘lgn%ctlﬁlp Q}M‘thésgil(;sg eThQ(/Jcm?&giné?l;&pc aﬁiléscéhreplic ation site,

assay 1S descri es sectlon
as well aryppKiesprmancat thioB & y P e | prevsing 8 BlepotyEtion & RSP, For example,
E. coli i ’@'ﬁlczﬁl@ mekstakcd vaid JBReTY 2 plamidRrite@ Gb@dn k. f&olﬁ iﬂ)edidst ﬁ]ﬂ{322 contains genes
encodmé amwll:]m (‘%“up\é ﬁl\{dg[%tg%s Scf;‘l}ézTeté) I shs})a\?\ﬁ%%?cﬁtﬁ S(PLs ovﬁes sicasy mgans ?or 1d%1%1fy1ng
transforfngg ¢che pPBRI@S dip ﬁ%@ﬁ“’ﬁn@ ofagiewpyPifl plagnidser ‘@qc]qr_loppqge g]ﬂgalso contain, or be

modifie@ fm@ﬁﬁlﬂ%ﬂ)‘imteis R@icRERDEMNEd bynNERtLBA OQgQrﬁ;neﬁpéX%@ﬁn 8tndogenous proteins.

tibody that ot.all .
e Gy BREGR TP UHET BT OO ARG Aoy Bl pcorer 1o

U.S. PafegMNon®éip.23ppl i cations in which the half life of the

alﬂtaac@c%gbﬁhég@ Vé/c'tOYthoﬁteﬁmh b PRl cohed] s&ﬁént:c@ |‘[}B‘[ a@éc cfoﬁlﬁ;ti@fe with the host
functions (such as conpl enent and

iroo RSB Sy AT EEAP S oo AT T o HERItecieophugesuh
as AGEMITM. FC maghe whiidell @Snakihg § Reonpimed ueedwhithainglsatavtringfoft @sceptible host
stwBEmE pg?%g ensure that only the desired properties
ained. In vitro and/or in vivo cytotoxicity
a"g}g a%esgweg@ of BnavREti@ignay gongisd Ve ah dgepromoter-cistron pairs, encoding each of

the pol}lb@ﬁﬂw&fngﬁfeﬂﬁ psl 8bhas ioh u@&b@a&@ég@%&%@@ma&w tips@&m (FPK a cistron

that mog E t%%xgr&sspg erﬂgagl:rogcr qr ({_ er% tﬁpéca %ta{] g%oﬁys a%s G acgglglﬁand constitutive.
Indu01bb|pmlj]orqgls { bremcter that klelhlys thgakad ﬂ'ﬁgelgﬂ@@@sqmlq)r\/qf 1th§z ):1strcmut1der its control in

responst BLAINAS iFieRNnRE AHEiRG, D iHe bleYence bRSsdibd FFREMriGEd:! a%haﬁq&rm temperature.
medi ati ng ADCC, NK cel gdilgaegl};)ress Fcg RIIl on

V\fl gf% agm‘t}%?f 8@9){)@@ I‘C‘é%%liz éetyFﬂf potti@(t} h?at Felléﬁ‘awéklﬁlown The selected
promotdRkdnlbe ofeCRly éixier @sssiranDX erfvatimt iz @htek haavyodhih By regoving the promoter from

summari zed in Table 3 on pagg, 464 of Ravetch and

Ki net, Annu. Rev. Imunol 9:457-92 (1991). An exanple

of an in vitro assay to assess ADCC activity of a

nmol ecul e of interest is described in US Patent No.

5,500, 362 or 5,821,337. Useful effector cells for such

assays include peripheral blood nononucl ear cells

(PBMC) and Natural Killer (NK) ceIIs Alternatively,

A PN ~NA N a2 " - o a1
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vivo clearance/half life determ nations can al so be
perfornmed using nethods known in the art, e.g. those
waele®ensdoed i n t he Exanpl es section. Vectors, HGI/US®DT/e60115
and Reconbi nant Met hods For reconbi nant production of
an anti body of the invention, the nucleic acid
encoding it is isolated and inserted into a repIicabIe
the source e]S‘I% via restrtctfo% E:lg h e [ ¢ di el rl’]llal’rI] ns%t%{q%tlh% hola?teadt trong)ter sequence 1nE?NfA\ 2; vector of the
or express PRIR"ERCO
inventigne Befh | }y nz}tlg@]prarp@q S@F\@C%@q merydedrolegiun growory et lpe@lﬁfdr[o direct amplification

and/or cﬁﬁr@&i@ﬁi i tlgzlstaréee fgest Irgs&ﬁmel &h‘tﬁglm@tlflté g@fﬂé@éo@@rdnﬁﬁer@ﬁ%ﬁ@edtag %Ey generally
are capabl e I ndi ecifica es_enco
permit %rtﬁlgl‘ FI thogﬁ }}1% lc{g %Sﬁixﬁrgssgftarg% gen: ?]stco%]%aaf;;)to th wﬂg)e targeq polypeptide

promotareCt or s areavarlable The choi ce of vector depends in
pﬁ{nl:loté}p f‘t?!%% f&Q@et 1&1%&41(%&(910 lﬂgstsl‘ﬁ?cﬁlGe thgﬁ{&grpﬁ)lnlo T, ne q}%fal%‘t;{n%ge and lactose
S are ro aryotlc or eu aryo 1 C
promote(r @érfer & rrrlgionlrarﬁre)rprogmer Scyrtrlg P, hylrid pygmpofersisich apihe Beqrdtedig promoter.
HowthIr Nter GaRSdranit ake QYLIRAS nﬂfact&ﬁ)(subtﬁe@ Bﬂﬁ&&mﬁ)ﬁfbacbﬁlauﬁ @Eﬁgé @Bmoters) are
sultable as Weﬁ% np nuslgdtlde sreguegc%%hr]ag%be?n% bli e'\c/1l ther IbgnD ea s?ged Wogker operably to
ligate ﬂtge t%@@ramsrre@dlﬁg @rﬁa@ﬁylgﬁ@rﬁdnavmchaan |($rﬁ>bnhstpeér (e%%) Gl 20 269) using linkers

oradaptgﬁrﬂﬁdhﬁﬁyl'&9re@ﬁl¥eﬁ?&@tﬁbt@>§sﬁé§' ng prokaryotic host cells: i.
truction tide seguences enco

VIeCt Oal‘ Ctogt t1ynurt: et% T T1SES a SCCT! tgn ignal
pSIYEEt %‘?‘?ﬂ%“nféaﬁlt SUBF VR AT BEE Vo trises seercfon s
sequende penEetanhat disgats enslobitien sidd cxrsdswed pEyraridesradrosse ogmbiarea firt general, the

signal stqeetawngwo%% con%%nr Sthe naltoy G LEPel aqLen SELUSRE s(ﬁyp@@tae BﬁA that is inserted

i sol at ed sequenced from antibody producing c
into the SR T&g s1w109feci1ualgﬁﬁele€@11 fogthe INIROéercﬁ glfsl 1\1/V§11tvn should be one that 1s recogmzed and
process@id L.y Pl bdEPlaisges pgadusd) By Bymnistvels | Evegtolusiotichos udls @at dodet recognize and

DeSLAGles OF b G Eniha

process%ﬁé@%enc 8% geelg] 1 OlVéID %ﬁe ﬁ&&géoﬁi‘}%@gep%es e%%e IS%E%FG 1se ?bstltuted bya
prokaryatwrsee% ﬁqsrer%rr?rlett@cfgberxa%e apr éle group @ptisiestlitgkaling phosphatase,
mmwmexengﬁanﬁ@sﬁ@temﬁhﬁ@augtpphmaueheeumaeeaBnmﬁﬂehaN&wthﬁme
embodlnlﬁ& Otsthet 1nV(_Jelgt}r€)n Blgcflfgaﬁ geqitelﬂr]lgets uaecel 1npbl(j‘¥1 Fgg!é(gls (()) he eﬁperessmn s\§r”s]ter{1 are STII signal
sequendeqy etffeptoherede| ecti on of an appropriate vector wil

dig ped: ﬁ?eicﬂ{hyp@dﬂlcﬁdﬂ%f & @remeetgtdbtares RuU&HiBE © 11RGAVESioh &nB&ur in the

cytoplainbofghgth{)ﬁ? gl 1 revﬁg%hgtrrﬁqggﬁtgﬁrgfrgg g‘[ g!&clc]:ielflll/lgsé%ng equen%gsI \Xlllthln each
cistron. do fikigpgas!, lvmunqgls@ulmcblalp ementvy chage pre rdirasgd. delddd gl dhsgmbled to form

functtor(aﬁ%uh(ngOGQEL @ﬂll%e %&Bfa% S@e@tﬁn Q(fst slﬂgthse([j: Ql QgL Lé§h trxB- strains) provide
nucleotr , or ‘both) and its conpati bi

ol th
cﬁopla%@n?i%nf f &tlﬂegavoﬁblg for 61@11 de b?fld\mﬁn&t]ﬁm t]ferepégenalggtg ¥1‘?P]eé folding and assembly
of exprosead blorem(sﬂmmen @ntbs arg@hlelftﬂjﬂ(ynd molzod@oosbut are not

| lbr érg‘gc }}08 celR Ehlt%le 1%} &gl%ismg %Rﬁo%d?e@%f tf?enr eif'i‘t ﬁ%lcﬁtﬁé Ar%ebacterta and
ene, pr onot osone q
Eubacte(ﬂrzee)h as aerneﬁa‘re %@aﬁléneeve Ota%esrrreﬁéﬁnet%@f&% Htrtf:rletneude Escherichia
(c.g., Eacl)dBdcils@k ] Bandilis, Entaidsddria p*séua@n(ﬁl&rsfﬁcfda((elgoﬂ SR ef)CRImonella

typhlmurlumg§erri§t{aérlr|1afceso cans, %{felb Wﬁﬁla rE)tQIIsSShagol?a; 17 lb”?VlEf:%QCll a, orrllaracoccus In one

seque
embodigespigepty ltﬁgaewwetlﬂrﬁret el froepe eplsidimeply B cetsettls errenlsm h@etﬁtr@n invention.

Examplw drh. bhases hesdeSiraid W81 I\OQEetcﬁ)rﬁanQ rCQianﬁ lhd Mol€atf ]ﬁl@lﬁgyavol 2 (Washington,

D.C.: Aglthca%gatng/l (ér ]\il'lfl%%?lg%yl Q\Qﬁ pﬂEO gﬁé eelp(%ét 0, 2§%Z§NQndc c{grlvatlves

thereof, tixchiigg etanléélDi:@IVins genfpigyre Vté3>da(rr®ﬂhleA (AEnAl:mﬁ|1a0|1$1at158r9\|0maT4(1}mp0 -fepE)
degp41t<mrrefsorm 4USh) @g paa%%%mmaan@h@lsmg ﬂrteer Mt%ﬁjasf]if QAN AECC 31,446),

Eecre cont ai ns %enes enc
E. coh%r?proét (s ﬁﬂ%ﬁ)ﬁaﬁadt EFREVRTRE 3 4981 gre rlessrlga@ér?élee ggples are
illustrattvl ighe PhAVINGRS. EaByds fe ansrubog dérteitd df yiygtht Bl@nsheriomdbacteria having
cells. pBR322, its derivativegs, or other mcrobia
pl asm ds or bacteri ophage may al so contain, or be
nodi fied to contain, pronoters which can be used by
the m crobial organismfor expression of endogenous
proteins. Exanpl es of pBR322 derivatives used for
expression of particular anti bodi es are described in
detail |n Carter et aI U. S Patent hb 5 648 237 In

o, s T
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as |GEM TM -1 1may be utilized in making a reconbi nant
vector which can be used to transform suscepti bl e host
weezlorg3woch as E. coli LE392. The expressi on vBCE/U$2001/060115

the invention nmay conprise two or nore

pronoter-cistron pairs, encoding each of the

pol ypepti de conponents A pronoter is an untransl ated
deﬁned[g%%ﬁr}pe%%% oa\fg[sngrgtﬂ %rg ancel gl(eser%sc? 19 f&%%%ll&) Qgsg %Tl) P 09e1ns 8%'0& g {4(%9990) Itis
generalbfylm'esgza‘y ‘[()yﬂeleca}hp afprepopte Wer@hgglg@go copqr@@gq)rﬁp@c@ﬁ@ of the rephcon in the cells

of a back8ka tF‘O]E éﬂuhﬁ{ee £. oGkl o8 Sa@rﬁ&m Bdcick &n Be RELIOL&EN as thB&dst when well

init [ nscri t|on 0
oo e B S RSB0 L SV P G pEAATRE LRl Sk Fop ity
host celt sheuldsgrtte meningd mkiutis offprot@lyge erzivees pnégidiice! motcaabisieive nof desirably be
1mmqmgmggpﬁé&m¢mﬁyé a change in tenperature. A |arge nunber
pronoters recogni zed by a variety of potential host
leﬁﬁgmﬁhémﬁgPW known. The sel ected pronmoter can be
olfp@r @l aye thangideekd Wit thd abdvic dbsciNAc:@restdivangprd dae cultingdiin c@tventional nutrient
media nlﬂ)%gigé/ as%m%pﬁ?t? I%)(r: {nlg%%g g}r’(}gl)(;%% Qe dlip{slg%&?a?q%%rmg%% Bilt éﬂq hf?’QlF e gen]e]seencodmg the
(k“mdﬁ§6mﬁ¥ed pronot er sequence into the vector of the
| W RErhaBibh mE3ed 1Htrddﬁtﬁ1gﬂﬁ¢A MO tHe @ﬁ)ﬁny@ﬁ hSEQYURANGEDRA G rdPaAYIe, either as an

extrachro%ﬁom]gl ePegl{ﬂ%%%r 1% c 8 osoma 1nIIea¥anP Be enc? 0{1% g%s¥ cegl uied éransformatlon is done

Ion-an essl
using stpnqlard gepmiqaepyoddITRA t0§uchh?e1tse}"1e h@gm@eabmemmemg @fcgim chloride is generally

used foﬂﬁaj:terial-l&ﬁis th@%ontahﬁybsﬁﬁtﬁecreﬁjv&lay bR hotlgF SRR Tor transformation employs

tr rans Ko} |eI s of expressed target
polvetnia e DR B B e PRE E  t P BEE pot ypept | o

pirorpbércellsPsarmreduse thanotyadplides D0he ingatiopjate lgropn okraadipdrhgva in the art and
sultableh&%ﬁlﬁne Jp ﬁlle 's@e%te& Hﬁt cl‘:e)ﬁko éxe[?l{p‘l:eggtt sfitable taieﬁa chg&llﬁféﬁoﬁ‘)ﬁﬁﬁﬁ) MQecessary

| act ose pronoter systens, a tryptophan (trp) pronpter
nutrient SRR BSOS BT TSPl TS A5 RO B RO it ghosphshop the
constru@ion ﬂfﬂlﬁeelkpreslshnl\ﬁwelr fo sdtdiety peroonmével & ptdkapc_ma c@ls tannging dr@kpression
I e :
vector. Fl;?r oeg%lgptéer cré pzf‘%‘lrnz H g&l}ile(?lg ITIQEélQ g)g gljé@‘l‘ﬂ\é@ceﬁ Q(Fr@srsfng ﬁgcglln?%ﬂgﬁﬁ gene.
seeTEey stpalyeetdsTdeptiionaH©aen. 1R BPERRc RIARBG sAgjoeg may also be included
at apprdpidtd doedntiads &ﬁro@ﬁ@l&&iﬁe M a§ Omixtugatif aﬁdﬂl&f@ub}ﬂenﬁelnﬁfr FuOdiSin such as a complex
nitrogen stogrgeld bpt%faggl}e c& meg é éanrgagns(?ng g‘rv ore cglrelgg %ﬁgééa s(eﬁgfe)[?c{oflfozr’r} the group
consistipgof glyighiope. aysiging, emtﬂrrmedthpelsqoﬁ%te ﬂqﬂwryﬁﬂrﬂtoe@d ditotlyeiel.
apRekar@fic hdieelld Wy lnlrQni suﬁﬁﬂéhelﬁﬂeﬁhfe@ anNEtdah BroriEror example, the
r econbi nanteﬁérect or Cconpril ses qa Secr
Cc

si gnal _ .
et GRE DGR ERE! Rap B Be Sor ST G Gt O C ot 37C. v
more prEf¥Pble SRt E[])&t yie pH IodtBéSmaﬁlﬁ’IﬂﬁzSI ba aﬂf/@)ﬂbﬁﬂgﬁhg froth Bbogene Et@ht,9, depending
mainly onhtge }%ostr%ggyﬂm rré engUE 5P % threna‘ﬁ 1 f%r%l‘)(rfyofr{rt%oa% u[t% vher eo atboug Z 4 é&é\;ni)rﬁ greferably about
7.0. |s inserted into the vector The S|gnal sequence
S hiedueile En%fno&h@us@dh'h e %@)r& §iortRES: of Y BRInL@NprSHia H}lpﬁas@(% is induced

under C(gigglola, ﬁléfablﬁ 206 ! e < ggagl 1% aEpEOgnO%B griesaFeH(gct g)'k_%? 1n\begl%%1a}§ilog tprogwters are used

for contipdigiz tr@”@¢r1p30ntdﬁ&1t pfdypemdts reeolmiyzée amdoprdbessistapeultured in a phosphate-

hmmng%ﬁeqﬂalfor%egweﬁl c}egfer%t kY eh&@la&henhg L) QERYSR AP medlum (see, e.g.,
quence i s s bstltute

simmo EoF POV Ly el EOqREHES DohoaEear PO b e secontng

the vecthrrcomirtdiengeyodips iskrosh stthargy. of the al kal i ne phosphat ase,

?ﬁ r(Hle %rrl *)deng%z r@ne eJqpered B(glg;é&ﬁlgs 2@ %%&nt%Weﬁ{og e §éc1reteh lnto and recovered
from theweeleﬁ%@é e heyt ceilﬂh é’rqtfmrém% pr%”ﬁ énvelwij ﬁéwp%&ﬁeﬁee%gae%@enerally by
such mdafk a0 Gdntati €dhSdkl MiSatiof orlRB. ©XP LAl St ARruBYS Ecll [MetaE 6r vhbleleells may be

si gnal sequences or variantssit hereof. |In another

aspect, the production of the inmunogl obulins

according to the invention can occur in the cytoplasm

of the host cell, and therefore does not require the

presence of secretion signal sequences within each

cistron. In that regard, imunoglobulin |ight and

heavy chains are expressed folded and assenbled to

e
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Prokaryotic host cells suitable for expressing
anti bodi es of the invention include Archaebacteria and
wWEaaswsT a, such as G amnegative or G am posPCT/Us2007/060115
organi sms. Exanpl es of useful bacteria include
Escherichia (e.g., E. coli), Bacilli (e.g., B
subtilis), Enterobacteria, Pseudonpnas species (e g.
removeg b rC%l’Ztl‘lHl tlgl’? (?r%%n‘a osna IT pr}gtel%raoa%r)eég @%ﬁ%ﬁ:uglg(}, Ifor g}[alrﬂﬁlte bg fﬁmty resin
chromahgfgr'gphéoé@qmap‘aly mptelpaqaabqj@gqurted firrho Tbm@lt@q@gdjq g ﬁ,plated therem Cells may be

removed fr&ﬁ"i’h@ gk |a1ycﬁh&%inlr§ su@é‘rﬁataﬂ%ﬁg ﬁitcﬁ’edgﬁﬁcoﬁdm%% IR Arther Burification of the
S are s hosts for t

I
pfotemse%ogﬁﬁﬁ o e By eyl ROl vad DA O cpmonty known
method{ Betcd relywaryla@ak el klagtroplvd sIMPAGEId WeBED bogssayvol . 2

( M\elﬁg]a!s&gtto@ﬁe mg%ngon arﬁ%& i%l%a[&tl(ﬁqgésolﬁa&t’e\éb f rlaéé}{] qﬁe{ng\? |b9!1 @:gyevntatlon process.

Varlousdggel W%}T F@i ggchtfﬁglf;réaépn prpqq@rqj&{eﬁ&ﬂgql? fgf Rodygio3 ofﬁgﬁ(){nhl@am proteins. Large-
scale fegpen@ionpleavdB leasd Q00DAilRts AL (apXcon) Afepbly 3bduaicood @ U0@eloBiters of capacity. These

ferment?g g%zg{a%p‘gﬂ%el &%Qﬁlst%gzpﬂy;geﬁ(ﬁlﬁ gltgél{tsses%c{:) gleg ¢ (the pr(];ferred carbon/energy

her tralns an eriv es thereo
source)sﬁf&qlil sgpde frmeptgiop re@gszgelee}gﬁm fg‘gler&q@el} in affermendr thatBs noEnorq:tazfnl approximately
100 litek 7n7x6)1uﬁn€ﬂ'-1€@p&]ly 23 aan &ﬁgk flom 266 1 11@(8 Qﬁ(lﬁ-(ﬁmerg 1,608) are
tallﬁs (Penlnenta.tui)n process I\}écf F]tloa gf( ]%r(ggr%n f(:: 8ress 0}1 lljs 6 plcalé; 1r grtelzdva%%r thae chl?s h]ave been
grown gy sygthible Wedlﬁfbl@@é-dm‘,f?ﬁ Jepving-ch arPRYY af fraw il fdefat wledl stage the cells are in

the earlQ&ﬁQﬁaY}%seaA@arK:@Qﬂ\ﬁdﬁc&E tng}ebealgctd @E@dél%g§ﬁﬁ5 1 dRBHcohdructtBFloyed, as is
roteln

exanpl e, Bass et , 90) .
known 1nxheg§ ﬁrgrdgicgva ﬁ%)cy,% 2(2@]3&, 1§}aytb8 ZIORT! E,f O{teﬁ gerggspﬁrlésbtg) nﬁlllcélgn deﬁs are usually
inducedjarob@it 12a00thakes. rihonghtlonggonsipde mdtdioriineeply beabd. | i ty of

tﬂﬁmfn%pé th&GRRudn _tﬂeea efgmy e ommegafwam&%n %prﬂeﬁmmn
col i errati a, I'monel | a Specl es_ can

conditogiyef BPY Lok 5 mpldo HEET NBRAPShERIR B e o 0f geed amtivody
polypersitks FnddisonplBRIZ2qveo BRIy, chipdGXGitofdlns, @th 49 KbkQcias (@stss BebB, DsbC, DsbD
and or ]SSQG)SCH @%&r/ﬁ E&ﬁd}ﬂp@(ﬁ%ﬁmg Qs 1s-£¥1911a5% QJHL olr écl?&le Q&’l% ga%l b% ué@%l&)-qansform the

rote tic en
host pr(gﬁmnlc s e @amc@ggr@tepmﬁvﬂe?rbc}eglowgyedd% tapifitats FIV p@éer folding and solubility
of heterbl€RE PEEiAd Reliuded itta@eraEtokt c€ld] Thbh €t al. |('l999§l]1BﬁdIDﬁ1M 274:19601-19605; Georgiou

etal. Upipagjen&tl 9683|_H§1‘;?68re£0!1 g’t aP rI?S tPgtg‘nQ ?To %rorﬁ V\fBot Ililal’ll’l ang{ Pluckthun (2000) J.

describe ressi on vec
Biol. Chegn/8A7 1061 4l05:Rgmm aeq’ql’luqiﬁﬁ@il @0t |Bf0|1 @éena§75alﬂb(?6olﬁ# i3afﬂee et al. (2001)
Mol. Mic®biol. BEi90I g pronot er s, selecting transformants, or

ari%llg%zlre %{e}:ﬂgﬁs )g)ﬁesseg ﬂe:f\err(g p%ogeeuﬁ%&ge:c% d (?sg glateape%?o%éolyﬁcally
sensitivpy @Ran oot sironsviediensior rdtertytit breryiBiNAan bg usee fiir rhc alofeet, mventiopelfor example,
host cel?s%ralﬁﬂn%)% %&hédqmgt@ﬂetl%ﬁ%%) iPthe Qéﬁes(‘em‘ogﬂg%%hacterlal proteases such

i ntegra ndi ng the host cell us
as Protepge éﬁ%‘@? n%‘ig%'gp Pg)tedi‘iﬁ é’ r‘tﬁ@f’% %rf)tﬁaﬁEXTP&"“?aéecWr?P(b??@gma“‘ms thereof. Some
E. coli a@ppso@fitiat raingars saltabeahd &@scriidien, Gak:cingia Jbly e@d. 9nR), supra; Georgiou et al.,
U.S. Pa@ﬁﬂ%}ooy i6|2g650 @E(?}élwgt th b%r Paq.je%t I{I()S 5 g&”@ﬁ zﬁala)ét HSﬁQroﬁnngmg Resistance, 2:63-
bacter’i al S that contaln substanti al -
72(99@arr|ers Anot her nmet hod for transfornatlon enploys
pI@ |015(e&iﬂbyduﬁtﬁle EQdoyl 6@din's DBt fdf@foteﬂ]?ﬁct d’m%rmeﬁ ﬁﬁhﬁ]ﬂsﬂ)ﬁ&duﬁtﬁ @lasmids
Overexptr C}_S]Sll’lg 01'1? (§/I' F1')1'1e0get c:iléaterlogen Ot%l:l)]%soalkea::lv e n (]ISt oCﬁl?Sal.l} %e exlpressmn S}ﬁ%%g%e 1hvention.
kﬁevmbwmpwﬁemavt and suitable for culture of the

Sﬁ&rﬁ@rﬂ §16teﬁl@§ﬂiﬁc§tﬁ)h %?;thoc%&@%llﬁﬁe Af castll il Q. ?ﬁdblﬂ)wmg procedures are
ro us necess nutri
exempl%% 6Plg§]§ catllolhprgcg%és tﬁ%‘[ tﬁ)g ﬁ]il gnmu%q% Zfrr%%arl 1%n eé(elggge columns, ethanol

precipitgontraensphased@lLe chiopptogigrbn tr silech e n chias-edhape edresuch as DEAE,
construction of the expressign vector, to selectively
permt growmh of prokaryotic cells containing the
expression vector. For exanple, anmpicillin is added to
media for growh of cells expressing anpicillin
resi stant gene. Any necessary suppl enents besides
carbon, nitrogen, and inorganic phosphate sources my
al so be included at appropriate concentrations
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preferred tenperature ranges from about 200C to about
39C, nore preferably from about 25C to about 37C, even
woreroz/1pweef er abl y at about 300C. The pH of the P@&HUSRINT/060115

may be any pH ranging fromabout 5 to about 9,

depending mainly on the host organism For E. coli

the pHis preferably fron1about 6.8 to about 7.4, and
chroma{l;(gg)ré%ing n&{s%%}%;%l}rréogglm oSlﬁlza;t/ éortic%ntatlm]g a?cﬂ%yfq ral?lon %SB’I& ofl(’)‘rroexample §ephadex G-
75. protein expression is induced under condltlons

Sid |0£@a%e@t IertEm %hﬁm@tﬁlﬁz'ed/ &t d o fhse tshiedmd: (ﬂ{ﬁ@ﬁn%szﬁmﬂyﬁ}um%lon of the full

e i nventjon,  Pho no ers re us or
length ag%kﬁﬁx_ %?c]o Fth"l erualﬁ%t](?P I l%ﬁ)tfngﬁ 1%;1; ﬁ{dﬁ ée? 916)561[ {Oales ap ﬂococcus aureas which
binds wAlcclogldaliivgl Yo, thd Hyeegton afvafigdive d-ikiogtk et (1$3) lwmengl. Mgthe@:1-13. The

solid phlasg t@wlﬁgh@%%a@k %l nlnﬁﬂ)l;ﬂllz@(gls P}%ﬁifayl% E(Qﬁmﬂ daﬁilbll‘;sﬁng Q g}ass or silica surface, more
Pr ef er abl y,t e |mt|n%rm ium t he

preferaktly z}:\poﬂr(ﬁec}@éq gLﬁsa Elglé or aesﬂglc amé?%n sape g‘phcatl(gls tl}erfﬁlalﬁlbpas been coated
with a r%éﬂﬂ@lﬁﬁ a{ 206380 in aﬂ a8 mp33priveinonshecifa kdteteyce of coatbrhi@ints.
I dethlecfﬁgétepgﬁpm%ﬁ:at%g e[ﬁie’ &oré%grgt%& qgrﬂlgd 1&0911 ﬁl{:&ll \élﬁﬁ}e% descrlbed above is applied

construct ?/ SIS nown 1 n e art
onto theigieel s rmebilizp el s dley snselis pepeiofibg angody H%ntﬁrﬁ% @é’mtem A. The
solid phlaslé\iﬁﬁﬁnlwaﬂlediﬁ) Gen&@@d‘o&l*aﬁﬂaﬂtd}bﬁlspﬁﬂﬂcaﬂﬁlﬁﬁﬂcab ad sdlid @Rasd. Fnally the antibody of

1nterest?s reco@er %%rom(’?he sol hasggteluc%el I's. Protein recover y
cal | oI Ves® & Stupti ng the m croorgani sm

deﬁewah%ythﬂSUehgﬁeaw@wé§te§ﬂot|c shock, sonication

Ofhe ¥ %mp@ﬂ:ﬁ@ o&8alySind@ld8, bdi -8 ﬂéﬂtn@gd }oc(ﬁile br H8OER fQlowing: a signal
i fugati on or

whol e . ch ma berenoveg by cent
sequendgy af PPt plggpiic ‘I‘ﬂ%‘”ﬁr%?“ér? REHE & PUFEREFmPUF Promeln adgpranseription
terminagoogpqebes. by affinity resin chromat ography.

Abpgégg&%yggxmwpﬂg;elns can be transported into the
culture nmedia and isolated therein. Cells may be

SRR FF B P HEOEUIFE S B30 f BTGP oS P Rl ide aving
specificlo@hvagp site dttle Nedrnadueloftipneend préatie o pbiypepfiderof @fest. The heterologous signal
d 2
sequeno@ Hﬁiié;%lé Et : %@g 1sg]:al‘ent¥1%% %B%yi @(I,l ?Qlﬁ e{s’gﬁlgg Clea-\l/!?l% G4 ? aj ﬁ?eg‘%qse) by the host
cell. In@@fnﬁ]@ha@ 6%}?{'35910% HERRel R flﬁl@&@q@%has sl Wr@lé@few%]ﬁqd% for example, the
lwqms@mﬁwmgneghﬂo@h@ﬁEGés (PAGE) and Western blot assay. In
C a n 0e ot Cfuch??relcursor relglon 1es [Pl%atc{a i rbaadrl-ll}g iy Od% Dﬁl{ oeglgo ¥ng %e antl%odg

arge-quan er ment at I on~ pr oces
VﬁfphﬁsQﬁﬁﬂ@@wscale f ed- batch fermentation procedures

aa}&aelama&% oal@llnef £Qfcatih @Q{&ﬂ)@ﬁehlqpno@ﬁee(ﬂe@@& maini%a%té e;f@,fe@stl&livmx%rs For
cal e er ne tIO ave at eas Iters o
exempig B 3T b DR S S St S b g b er o of

c@padictiyn zxmhe&BM@ernentors use agitator inpellers to

dE)%IGESII(JH ldﬁc?cldﬂ?f% g&%rs@ﬁ? cbHeid d LldiSn ge‘ﬁ§ Qﬁ&ﬂeﬁleh ¥ se&lctla!tﬁéaﬁﬁker Typical
referred carbon/energy source). Snall scale

Selecmfl B RLO%t PO B B CONSEITRTFY 19 HIBIORE PHURE KM qpigillin, neomycin,
methotrfx@tene mrady cltnk dlh) cbﬁpl@@nmxwoﬁhﬁtahﬁc&mpﬁsowhdméle&layt & QD supply critical
nutrlentL th g\raﬁabier}ro}{lcl:t)lld I{lédﬁt capacit Y’ and can r ange fr Om_
1 liter to about 100 liters. In a fernmentation

p@%és@}e F wElseiton sHeBT v £ Avh oaRst EQEh g Hog cglly ghesg pqlly that are
successfuly trangtth@@d afit Sfetetdi@o @de @roht&\z’ Eplb'Gﬁrdor@d'rﬁi@fdirdg m&REnce and thus survive the
selecno%%g]tg%lp lO Xarg qgsg) Eul Ig%)mirﬁ%t sgecqlon gdrglgi? gqgoerrgyt&ﬁ emy'ggthms(’)ﬁg arcied and
hygrompgin.t he early stationary phase. A variety of inducers

mﬂﬂbtheﬁzxﬂﬁﬁfdof sﬁt@lﬁ@i'eﬁl:i:tﬁlﬂe hBkek 16 V@GR cERAS oGt enable the identification

of cells e’gﬁﬁetg%ﬁgathkeﬁlg tha ?%%cgffngcilelcgaﬁgp i_%(éhaars é]e{? dlaygg%lgerk%n?seed%et %ot\ﬁlonem I and -1II,
pWEMMmMm@wmmnﬂmmewmgmaseémsmahﬁwmmwduméuwﬂwmb@hbuxﬁQZ 50

hours, although |longer or shgyter induction tine my

be used. To inprove the production yield and quality

of the polypeptides of the invention, various

fermentation conditions can be nodified. For exanple,

to inprove the proper assenbly and fol ding of the

secreted antibody pol ypeptides, additional vectors

overexpreSS|ng chaper one protelns such as Dsb

. ~ 1~ ~ 1 ~ .~ ~ 1 ~\ - A
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Biol. Chem 275:17100-17105; Ramm and Pl uckt hun (2000)

J. Biol. Chem 275:17106-17113; Arie et al. (2001)
wOR107/18d62T obi ol . 39: 199-210. To m ninm ze prot eRdHESR0TO60115

expressed heterol ogous proteins (especially those that

are proteolytically sensitive), certain host strains

deficient for proteolytic enzynes can be used for the

plgo? gxerg;i:ﬂ]@ chY% %0 Wlt the g))r%lg'gpelechont galfe are fe st jder%}:ﬁre?lﬁr culturm% all of the

transfor@n@@d B nlgtuw m@@mm @atqoetﬂlmemeﬂprr@ia@ adesa SQP@mmB(S arfyepntish a%léHFR An

approprlalelhost (Mvhen \Q?cgt?pe DR, is é:r)ﬂp(lgygcﬁ§ﬁe Chinds¥ RLQRASR IMGHO cell line deficient in

ase otease VI and conbi nati ons thereo Sone
DHH{%?“?Z 8¥§§‘Q&§eficient strains are avail abl e and

deleorilydhostrslsfrticexgmpldaype dosksyhagton@in endode@Q8 DHFB Lipmsformed or co-
transforﬁ@(?\;l% A &%ueﬁées enc&hré ‘an Eﬂ’ﬂ)&gtW1m§p %H%ﬁ%m?b@l's andlgﬁﬂ{egéegytable marker

Pat ent 'No Har a et
such as Rﬁlle?gcl)sﬁp%c}e 3 mhathcﬁélgfegats%%é’g cap b%%lecte}dé)yeﬂ}%wh 1n|nﬁ:d161ﬁ éontammg a
selectios Adeaxdbrnientlectable natkbd sudhtas @i angnogledobiGic emibiofiQ .. pragdngcih yt:(brﬁycm or G418,
S%[H@p%%pﬁ§4@&gggransforned W th plasm ds overexpressing
one or nbré chaperone proteins are used as host cells
i ) heogk pree€iion syst em of the invention. Hi.
%fe&ﬁﬂ)dnﬁﬂﬂnin& h&atkd L@lﬁllﬂoﬁﬁiﬂalbﬁi)mﬁfeﬂthﬁ hsﬂecpgiﬁzb(ﬂ H)}QEJ Ho@Rrganism and is

OperabI?F qkf‘cp 10 %he al’ﬂ%\/\éé]f é)op]&elpp c?e nuclelc ac%nPl{% Oter )? quffn¥es ate tknchin for eukaryotes. Virtually

alleukalmmgﬁneelmr prm@e@@u &@@ed aplrr@emt@h%ﬁtp é%baém upstream from the site where

transcrlf)tmn%ﬁefdi ﬂh&ﬁér Qﬁueh& Mou@X ¢d16 BOShsG %sﬁgﬁﬂﬁfmnﬁhm transcrlptlon of many
rrat 0)

genes 1sp H Cﬁ\f Fagl(laﬁv TC @evﬁ?%g aené/)%lg es ﬁdégﬁ} g%]’a E1ﬂst Lgér?f'gnc geneg 1is an AATAAA
sequendBAENy e hrrsitef focadditionyf hEP8y RAGE) thaﬁn@mf thae ik fatiace. All of these

sequean§e@&éu@dbtyqﬂslel%ﬁﬂm@éﬁgarﬁﬁlc expleldon @t using, for exanpl e,
hadex . In one aspect, Protein A_inmmobi

ed
olhntlgodg@f)lpqefp% érgr@cr goru“g)gaveft%rls iny Wﬁba&ﬁif)qt Fﬁ”f V controlled for example, by
promotdtisblafned Bdnh Be1gc@bmds lvifusek buch mpglybmannis, bodpx pireddabsruetsuch as

Adenov, rDseZ) b%\yl%g)td% Mha VB[ISO Eﬁdngar&ﬂa%ﬁﬁl ?L hlbgi;a?o%lnlls V\@tlﬁjvm&r l%ga%ltlpB virus and

ococcus aur eas
Simian é(f“f‘sl ARTRKAOY BorR PR EREORERTTEI E5ProRRCT St leaotin AFpfepiRg i@ fmrgnoglobulin

promotdr 1fﬁﬁﬁj)zat~lhocl prodsak, pro%&d"huch@ﬁmfbteﬂsare c&h@n&@bviﬂdth@llﬂ)al&ell {yQems.
V\ﬂje early an te grompfers of thergmp Vnus are conv?meD ﬁy ob?al asyan g}/&) Te lt’lrnyon fragment

conprirsi or sili ace, rmre
that alsqycopiging t}l@$\|’4@ d’ll‘iﬁ oyign @]rg@;gm@b |T@¢mm@fhatg_eag;1iy [pfompter @é}p Human cytomegalovirus

is conv&aﬁhﬂ&rﬂﬁtaml:dhs S R ITAIR i Gidd fr2MSnt. A BﬁteﬁlQJ)rlé@?eshﬁggDIb@ Bammalian hosts

th a reagent

win 0 B i WD P10 S EhS BT ot 4ol G AR o s ssen
is describpdin S BdtensNe p, 6@)1f97§)u4&1pefqa‘(1;\abf| tbyRou ﬁzgcopm é’pmlattg tgyminal repeat can be used as
the profi@d:] ved fromthe cell culture as described above is

apflled onto the Protein A imobilized solid phase to

GBI COBIRE ng of the antibody of interest to

PrratseiprionAf DRAen®0ihg tle phiksie polgeptiie bf twash@dontbe highdroukeryotes is often

1ncrease%%p h@éﬁ%%grﬁaﬂgagwﬁ&g&hﬂg e 3/!3&(% l\p %‘ %a&cg} SECH&C@S%LC ngw known from

hase i nal e antib Interest 1s recovered
mamma{hpr{ﬁtﬁlqs K@b@oq:l@sasepﬁla@@q g;fet@qrqjqnp &l ingglin) GEypespldn hqq\gver one will use an

enhancdd tbrh R Okb9&i W8l Vigs. Qiikrﬂfﬂéé%cluae HOsta06lahs: on-ﬁnﬁaté/ ﬁ&:to@ihe rephcatlon origin

(bp 100%2@? tgep c%t%?%a g?rues[eaérl oallror]e%enlﬂﬁléér tge iy yﬁrﬁ%?nﬂ%néa 9B E;I& %te sgﬁ of the replication
origin, gl pdghevirgfenkappls Septaisoifanio Metwg 29 k& (IEPloe pnhgmme slements for activation of

eukaryo%gﬂélﬂ&grg Bk SBRLy m:3 bpgp@&ewthe RBG: aaa B BBSE b 3% kR Bntibody polypeptide-
term nati on uence conponent K

n

encoding SEFGFS: P 15 P eéa%y Océte%ﬁéﬁ%eiofﬁ%bt%% St°Cel | may al so
contTainscrigrigirgnabtios eguenee or ot her pol ypepti de having
a specific cleavage site at {hhe N-term nus of the
mat ure protein or pol ypeptide of interest. The
het er ol ogous si gnal sequence selected preferably is
one that is recognized and processed (i.e., cleaved by
a signal peptidase) by the host cell. In mammlian
cell expression, mammalian signal sequences as well as
viral secretory |eaders, for exanple, the
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her pes sinplex gD signal, are available. The DNA for
such precursor region is ligated in reading frane to
wora7eseodi ng the anti body. (H) Oigin of replPCEHUSINT/060115
Generally, an origin of replication conponent is not
needed for manmal i an expression vectors. For exanpl e,
the Sv40 origin nay typically be used onIy because it
reg‘smrll% ctt useeda n el}ﬁa otlc HD¥ ceFls Wl(l }cal§elso con aln secgences necessa for the
onen Pressio R s ey e na
termlnag(gq oé@qnpqglptlcg@pgbfor s@{bglgmg Téq: mﬁHAaSLgb begesineeh hre cqmqab(ravaﬂable from the 5" and,

occas101TaYI? B C@krarﬁl@tl‘:@l‘éélb& R GRIRNc ENGAINARLOIB RS ThHAE gl((na Yontain nucleotide
onfer resistan o antibiotics o

se gmen‘g tr&nscrlbg ngli/a[d[:l}y te %%I}ﬂ}t& nﬁhe u%?lﬁl?)t?c{:pé)gzlg? %fr thed?olé\llA encoding an antibody.
One usdfig trera@ipGéni memat(dnrormmntplt iethe htviragropthrhoplnepadieddandit@encizes, See

w094/ WOE] £d IhELSYRnve®r dkGdseBHRRLY Critical nutrients not
avai |l abl e from conpl ex nedia. One exanple of a

s@Wé%@W@ﬁa@@ﬁ@ﬁ@mﬁ(Wﬂﬂ?€§d5 drug to arrest growth of a
hosblcc®btlcells T olsging@ kipgestidyalic AV Aeinsigce@sstettin iyclude higher eukaryote cells
descrlbt;'tdr %?1§f19cﬁdﬁﬁqg VéMeBlJ;l]te ﬁos{]c%flse rPPog ‘9(%%f ?tag)?atpgeﬁsdihl g‘lﬁtu:% (tpsglgtcﬁ{uﬁ) has
errin rug resi stance an us survive
becomesﬁé?ﬂé&ft nreseduree Biamelss of ISehpragalion hosiselhlingdis makey W&reeY| i transformed
by SV4bE®SthaTde ugs 1mpﬁm@hembry¢h&o@ﬁ@nmk (203 @b Tcc@fi@beloned for growth in
suspens1o¥ gtklturrgy&r]gham eAI’]O} e ! Vl?(gi a_:,'g}glr 9?75) é g‘rrtl)sltee eely geqls @%ﬁlg fAIj]" CC CCL 10);

I an cel ose ena
Chinesq hgagigriofarc ety -@,ﬁlFBf(CI@(@Mﬂgub@@ﬁp@p@ Aetl. tAgads &k éJ S T hie (1980)) ; mouse sertoli

cells (Tmtmmd BidluChBd. 63:801291 (168461 m@ﬁ(ePHEIB cetutlwmdim dILV@$ African green

ok FE b8 e B0 BT e Aot eeaT (P AR L 2% cone

kidney gpHc@HN X YWII'ES €CL é4)chuFalp raekanplle(BRE 8 Al AT @i sF461) nmchamjudyells (W138,
ATCCé&ﬁhiﬂﬂﬂ&mﬁ@&%&kkﬁ&nﬂﬁﬁﬁ8@$ﬁnLﬁ&§£th§ﬂ&bI@ﬁ@&&%5&2%fCCCCLsn

urin f
TRI cel{s ﬁl\é{%theé E}ﬁ? aﬁnﬂgs Iﬁ,gt zhcafl I’Sé])(%&; é14 6“1%%2)) %RE 8 ﬁﬁEtFISfl icg‘}lé, and a human hepatoma
line (Haamizagoni st of DHFR. An appropriate host cell when

V\ﬁos{jceflsy a@eetra%fgﬁ c} Wit e[ﬁg)alb(%é %gscllll%d E)!%%ssgﬂlop(%&% Qgc%st fglr antibody production
ovary F i ne f1cient g

and cul%d g. convpppegl @F&en‘g@@@)modlﬁusct 38 lawppq;@foymdlﬁgg progg@tprp §electmg transformants,

or ampl(fjaad thd €bds aﬁob&ngmhé dsitey pRuda@st s t hat contai n endogenous

or cotransformed wi th DNA sequences
E&%E%?%ﬁm %e%ﬁ?? ody, wild-type DHFR protein, and

anfameseumb@t@ bR e Bite8Y otsmmvea@mm ROGM&AS b Hicty of media.

ot ransfer selected b ?
Comme T A B hiSiy 5 S Cur g Eor e g D (. rev-
1640 (Sgelake etddulbeccprabkdficddiagds Malimn((AvEMD gigyl@)@sﬂ sdlitable for culturing the host cells.
In addltﬁjﬂtahpof(?ﬂelnfedla gcsgibed 1%@1@1% Wa@ I WMeth. M&P gy@! @9799 Ear% l&rl éﬁ? Biochem.102:255

(1950, B P GBI, S5SNI o8 S T3 B AT o0 WO 87100195
U.S. PapfitQRETAIOBS mztyaie use8 ad RGN0k th:yhott hels.hastor oergafilis ihyarAupplemented as

necessagf%v %rﬁg %pés Xnd/olr Qtﬁe% %ro(v% f!lcla)?s @Efl skh%glyn ?e%lsf&p ﬁ Q)E‘ L‘p%rnﬂtyé;rl)\gth ?actor) salts

Pronot er sequences are known for euk a%%
(such as pogiyrgy gllqrigic, 51 WRREERFHIT-COGRNBE ey EeraiuATs HERER), P@@P@fﬁs (suchas
adenosm@@ath@lﬂlda@pxnammacs@dhys @@1@/{@@%@@ tapSddnhRamdé inemstifd@anic
compounds usueairl%\'gperes]pnot atn élnl_/cglgclf rta‘l%o%Q 161 éhse emécr(l)'lmocl’ rangel)ﬁ aﬁ%uco%e or an etqulvatlent energy
source. a’fny phemsessivp supplamefs nie Alyo @ewéléedl asaparomwevt@@qnowat would be known to

those SM@ {rBhNrtMRYe J)ﬁlr%)fdlﬁﬂﬁ@ keatd t@@peraﬁ_tre f)IIF @nPthe 18R rQfiosEBStiously used with
AATAAA se at. may be the

enes |

e vos GRS roiiane B e PRSI SATEAS P HHE 3 ond
ofx) theficodiohgiis@guence. Al l of these sequences are
suitably inserted into eukaryotic expression vectors.
Ant i body pol ypeptide transcrigption fromvectors in
manmal i an host cells is controlled, for exanple, by
pronoters obtained fromthe genones of viruses such as
pol yoma virus, fow pox virus, adenovirus (such as
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Adenovirus 2), bovine papillom virus, avian sarconma
virus, cytonegalovirus, a retrovirus, hepatitis-B
w@Reas3@mod Sim an Virus 40 (Sv40), from het er ob@USRH07/060115

manmal i an pronoters, e.g., the actin pronoter or an

I mmunogl obul i n pronoter, from heat-shock pronoters,

provi ded such pronoters are corrpati ble with the host

C%Len us1x reco%n%ﬁl@l%%&g@&s tXe abp%od}[] %e roc%n%gg}rﬁﬁll farlt hedlr%c\{\ésecreted into
the medﬁqﬂagﬁbfrﬂmﬂwﬁms prafuwed @m%ﬂalaﬂts ag akﬁzfstSWl@le Wrrlcallatedpbrg j efthepfiost cells or lysed

fragmetit&RE %e%&e’dcﬂar exélr—llﬂ)@e bﬁ%ﬁﬁfu@e&l@n SaltkaMitrRfo8. NWh&s th@intlt)dal? 1s|§éém into the
t onegal ovi r s i s conveni ent | éﬂ%’ f?t ai ned as a Hi ndl

e gL GO O T A S EE I PO B P LT R DRy i
protein mmmzitmaﬁhdn dstesmpsi anghntidve obdilipae Pplign bltralitgation wils Agsota@se inhibitor
such as ‘Y‘ﬁgf 915y Beslncgld%h Qﬁr%gthé f&reg)n% ste%@tt) &iloit %Qteol?fms%g an%élghcs ﬁay be included to

fication of this sySstemis describ U
prevent Bigigponih (T(IédVeW“%‘M"WamN ternatively, t he Rous Sar coma
VIt usibb@regmpogition pidphred B@eait calewan bepuwisedisiag fdrhemple, hydroxylapatite

chroma{())%rg%%fdect('%%orgsﬂh N8 rang %)fﬁ{l}grqgrgﬁy 0 e%ﬂ)? Ialtith f:i' ﬁ@%ﬁlroln%ér%ﬂy being the

enco ant |
preferrel RyrEiitiop B h gfé‘ﬁ @lﬁta@uk%frpm a52g a@ﬁl@yéﬁaqdﬁéneéc&% the pgoics and isotype
of any ﬂnﬁlﬁﬁfgloblﬂlg FalfonRRNANG GfescHaA] he AfiBody NPiOtcih My RGkQINe puMBMYitibodies that are
based 016 HL}maégS/ Y2, gre%g]%eegégcﬁaugl( ma\ﬁé e% Qlo ¥w]]1%11fn% %ﬁ%léllﬁg[bS%? r}ergtein Gis
recommiem®dl for tﬂ) moudeyigityped dny for lﬂmm&%aﬁuss o, EMBO J. 63 8678775 €19R@N dd¢ matrix to
which t{ler a%t?h%aﬁgé%a%g & rrﬁ)gtl Ften aégr é)eﬁ?ﬁ?fm%gc%? Jterg altl_jagtﬁl %c%amcally stable
matnce%s‘upfga[s ﬁon(rBlIB:d PooLlosy el)polygsfygn%cy\thyﬁ@?@%ﬂn%qﬂowﬁ fastgy t]loyJ rates and shorter
processflf ORBLIRK cAME adll(?aeerd with Bgrde®! Wreaheaﬁﬁbamﬁ@ﬁlpms 4 &3 doahie, the Bakerbond
ABXTMremHQ "PéBral‘éer %gﬁl gclelt ) L glgeiﬁ@ ’for 1cat10n d% d %gl%iagesqiré)g)ée)m purlﬁcatlon such
as fractioppernaian g)ngj(c@mﬁ Q@rrfngq{haa@ ]pyeqlaltap@h quf:rsmfg rHyPég chromato graphy on silica,

chroma{dEr@Fe Bﬁﬁe%arm-@EQHﬁmﬁiﬁﬂ Bifro RGPS chRh ARG EaRbixtRre YRBIREN as a

polyaspﬁ%f vbcpcﬁﬁlpa)e E)F(ﬁlésu%;,e (?I&OP&@ nga?lmfngu%?ug]atgprg%qn tion are also available

dependinpoetedtiatly @ bsict@e®d. from the pronoter. (vi)

Tﬂ‘o@&%ﬁg An bfe%n&r%ﬂﬁ@ﬁ%ﬁ Qéik(s?? %H%Hﬁ@&o@fﬂ{uggzlﬁei a%‘oo&ﬁ&tn%r&t and
|

in eu otic al's

C"mamlé‘?:}?ﬂ“éﬁy e %@ﬁﬁ@%‘é oy pﬁé%@%‘%@iﬂ“@&?“"? FFEWWW&‘W%W "8‘[‘1"“ buffer ata pH
betweert dbaun 8 SHiSpiréfanblamefofimed atddvadait banzdnngiotsie g NRINboBOORSM salt).
ImmunSS ﬁ@;&es are commonly available fromthe 5 and,

occasionally 3', untranslated regi ons of eukg@got ic or

vt dpverntiRpdsogpovidppaunorpgaics (@igrclacaply pmgdnabedy S pepagates” or

“ADC”B egrrpam@np baRsati-OFed. a&iﬁbopfaé q/eaﬁedalyﬂelalheaydgmagﬁe Bitt@oxidhgent such as a

chemotheraﬁoc:ublg1 !a: ref%nf’é\{u%t egrm?tg rnﬁ*utb a (e:?ti anem nﬁmaenserl}l%ygnaa: 1ca ac{ilve toxin of bacterial,
fungal, pleyrsd Werml oljigdn, pHEreeNs th?em@r%wﬁw%vqme pol %/ra@j@mill@ﬁ on

r ﬁﬁ |u§e‘:rbf ans&ﬁly\&@%n;ugat&z& f@N6bat IR cBHPERSSH QR cyV(@ﬁﬁc%ents i.e. drugs to kill

tran
or 1nh1b8 ]lunf?ageﬁs 18 éqe trgat%lt (ff géﬂcg (%?’61%?8 agc{: ]%,He%etqs 21:3998 IAg%GaﬁcarofgePearch ?&605 614;
Niculesexpuvesail Agingd €l IPNAY.Wrg Pd. Ree b dfIs1 Ay Bipatent AQTLRTS) allows targeted

dellver)]'Uf % Bhug ﬁl‘di@@‘ rt(YtQﬁl&s gﬁc{ 1111%&0@1@@9&&%%1&@&%1@ Whér@@LtHﬁ*b %lmstranon of these
vert ebrate host cells. %Ff)lrleggj %8étl on of vert br at

unconjlﬁgﬁedcdllﬁgtaé?ng nta{f fe§1§tdlémtaﬁﬂelft O)B%té( mrng relt iR as the tumor cells
sought o bod@dree (Baldeangphle 8198 Luse b [(Mmralfiedl’6)an3-bo Shornge(1P85) "Antibody
CarrleIJ %&m@f’c g,%gﬁ%% @Micéﬁ'l"[gg}ﬁxr %VKJV&J ne Mtngo@fdﬁafl gﬁtm&gesbéﬁ §¥1€$Qcal And Clinical

6% human’ enbryoni ¢ ki dney [1ine
Apphcaél% 3\ Sicksyst @ éfq % PR dBEPh st clhraih “i“ﬁlméld%"ﬁfétﬁ siseyght thereby.
Both poGidlohdl fribodick atdaion@lonallantibodles hés@ Medirdported a3BeHAn (1dP Fih)epics (Rowland et
baby hanster kidney cells (BHK, ATCC CCL 10); Chi nese
hanst er ovary cehV-DHFR (CHO, Urlaub et al., Proc
Natl. Acad. Sci. USA 77:4216 (1980)) ; nouse Sert ol
cells (TW4, Mather, Biol. Reprod. 23:243-251 (1980) );
nonkey ki dney cells (CVI ATCC CCL 70); African green
nonkey ki dney cells (VERO 76, ATCC CRL-1587); human
cervical carC|nona cells (HELA ATCC CCL 2) canlne

R A~ 7 P Y ] T Y A T T



10

15

20

25

30

35

TRl cells (Mather et al., Annals N Y. Acad. Sci.
383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human
woepataee | i ne (Hep &). Host cells are transfRCTESR007/060115
with the above-descri bed expression or cloning vectors
for anti body production and cultured in conventi onal
nutrient nedia nodified as appropriate for inducing
al. (19£g8an§erenr8donals§rllrneu§:qit;#éerr] gZe SI8?g§f r nsatps'éé 1h these aHBc!ls 1ncéﬁn %unoml){cm
dOXOHﬂFChle madeitexdie hltdsvmﬁﬁéle estang gfal. él%@é@T@OT%FU@ dftsr@ @ agtipody- tOXln conjugates

include @ﬁtehkﬁ@(gdhs Qfch Ilsr@ihpﬁthbrﬁ\f&(ﬁﬁ bl@r[ﬂ toﬁﬁysup@as Gibih tsHhh1B&lo1k e @oxins such as

a5 Syl Ty T LS AR A0 2l o

BioorgahBidgivie) CheRPMtters 16405 <B|8gMal)iler Anld2 (DR heogalas Chpd i1 3:786791),

maytangﬁ)gits Eﬂrllﬁlﬁb@gjh g e( 41 e Pro§Ngt!T%)cada§c$ II%%I o8 @g)ll8%6i39 and calicheamicin (Lode

etal (1%@&a&cea}é&géﬁ@%?édminﬁaq%?ﬁ(]e‘)t93)éiancer lf\?é‘tsﬁ 33%%?2 n% 5"@16 MH’IS may effect their
cytotoxic 187 Qo statBafiredy etchalisms irdiaing wkilio oihéing, DNADindh, of h8OIngrase inhibition.

Some C)Ltjotgtéco 'tenm%e 1n§’ct %ésgr e éso %Hvé’h%?col&@%@% t041§1/r\%;2a tlg g%s or grotem receptor

ligandsJ| 5 Pat ent Re ' 30,985 may be used as culture nedia
forvAimee kﬁ@r&ﬁm&ﬁb kt&eetaﬁ@log@ff/ld&cb‘@ %@aﬂff&ﬁl&-@adféﬁ&to&%on]ugate composed of a

murine Bglguig% e?}?&%?lgr}a an 1@(@& Et?ezgg %/gﬁlgﬁ hle HB&{ %g%g?%tﬁ? € s&{}ace ofr normal and
malignagplh brelphmytesgncbwrtvr Pactdgispopedmintidy ¢ Siroiva biskesbditomtWiseman et al (2000)

Eur. Jole NW@F M@@m @atag; 4 rwlseﬁ@ga@ﬁmm Bléua@g(@tmmt @)mgglat(t@@ﬁ Clin. Oncol.
| eot i nosi ne and

200 Ry R B b e (U B eV Rk By iy s et
non-HotigkaOsdLyablene I ISL)( defnisnan a&sults m@mgamnccpromngpcbamﬂmau Binaulst pytients.
MYLO'PAI?(%rﬁ (gem%%taﬁalld lg%gan%gtﬁ] %yethrP%}terc@alciﬂs nlggtlbnglry %%%tg composed of a hu

ose ‘or’ an equi
CD33 amwdwtnh@rto pedeggen. yvasqpplpt/eérm?f%%forr@fytrfat@@t Oﬁ@ute muytloid éegkemia by
injectioR{Drad BF &Pt @000 PT3CHBEd: B PABSNShAL0 M@%b@zbﬁ 5589@‘89115666@40 5693762;

573911%29@72%5; %({03, galg]t\bzfgflg Iﬁearttalfswg feni‘ml%gogg u ) t%ﬁ%l OdES 5%1% Foa%téa[t%/composed of
the uC@Bedtingly Imk¢dren thobulfigelidkers@P enheeruhyfammoelﬂptge@styohMlaﬂzdlvancmg into

Phase IMHd1d foPBe @agﬁfaﬁt%ﬁtanteg ttah& @ts@ama% bl asSlibd, b&Eeat tgas%@aﬂand others. MLN-
uri f |cat|on of F en USIn reconb

nt
2704 (]\%l@f&lﬂlﬁ]in &]’E@g %Ih]élolgﬁtfsi {?BWO%?%HIC P) an ?ﬂnbﬁﬂlm eléta conjugate composed of the anti-
prostatei spcifia @@hbrareantigyn (POMAgnsr@cibdayansiedy Bikedlo Iﬂfdﬁt@ytﬁﬂ’slﬁoﬂéldg tniety, DML, is
under d%\feloﬁtpe%t 1%1“&1& &QGﬂbfal H@am&!hpoq SQC %Bg afif laLlu'H e¥t?1de@§ur§tat nI E (AE) and

artlcu ris, et ost ce
monomgﬁ;ylz}uygeélé (MM&&M@UC aglegs p%ﬁ@l@@ Wtfrq)qonjém %11meB§/monoclonal antibodies
¢BR96 GEIMIE tof IGRIYI daRar@honttk)tah@FAA 1D (spdcifo b CIVI@F Bentalv® g il thiabh@ehtics) (Doronina
' cr nt rnatants from such
et al (ngéé\fagléesﬁ teC%HOI(?%IQ}](’B)hg§ Zﬁg %nﬁg}re éliﬂﬁyep %?rapeut%c ce:Voe}_? ment. r at ed
L@hemgth%tat@@w@ ggful ip thep\earieratigr od | 1@@9@m AZaged pie @ﬁtrtbact liegsin (eg., above).
Enzymdtitdill @dtive HARs 08X ﬁtgatelas th&&br AR GOR uedd idMlubid diffdeBa LPelalnl £ARnding active
ration un nﬁg q%selnhlbtrsc

fragme%&%%?la g)ém eﬁ?;tf) 16% ahaln fr mOpas ae[ngfngba e Paénp gbr{n éA chain,
modeccinpthébpintalpb- ot @ Aegiites faﬂldpratnltls Biaghin preterra Yhift@ach medrigghe proeps (PAPL,
PAPII, Qtd@xm Htohtgrdgt AWaflia HnicAGY R, trbtglugap&gﬂta@mcmmrﬁlbn&hg%mnm

rnltogelgéi1 FeiStPFt n:ﬁtarmln; eléli?rg\é:ﬁjaewﬂ 61@ trlCﬂ@{f?Ig‘]?( ;ﬁeg ﬁga“t? | 0693?2 1232 l?)ubhshed October
28, 1998 hk eaniatty Oglﬁ@@hgltdeg}i@ avglage for dphroduedine| radib@hiygics antioibs. Examples
include alf]ill lni t3¥n @‘"%Yf ?mt%g SQIB ‘ees (yt’itﬂe Iant%f)éyl aﬂél ot&nragmgrg{d@ Q% a variety of

being 't he erre urificationtec
bifunctigngi profpipLeup g@genﬁ P A I}I] sygcigignidyy3- Qr&y}‘lqulc{lt?lop pr@@ﬁrate (ﬂg’&’h drainothiolane
(IT), bifoRetibrABdeS PE Cds ©Simaldehtets3 Qitly 43 @in@fhy Budipint i dILHOQ htilbsted (s as disuccinimidyl

domain that is present in thg anti body. Protein A can

be used to purify antibodies that are based on human g

| , g2, or g4 heavy chains (Lindmark et al., J.

| mmunol . Meth. 62:1-13 (1983)). Protein Gis

recommended for all nouse isotypes and for human g3

(Quss et al., EMBO J. 5:15671575 (1986)). The matrix

to mhlch the afflnlty Ilgand |s attached I's nost often

o o o o, S o o o o
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ABX(tmresin (J. T. Baker, Phillipsburg, NJ) is useful
for purification. Qther techniques for protein
WEeo7fiswat i on such as fractionati on on an i on-BXEHSRIGE060115
col um, ethanol precipitation, Reverse Phase HPLC,
chromat ogr aphy on silica, chromatography on heparin
SEPHARCSE(t m) chronat ogr aphy on an ani on or cation
suberate ?c{] harcl%g urghga‘aél Btaéa’?cfél@g%),_ 3 Aa(aﬁ’ X Hogl? su n%su be}n%c(lg l,? igogfngzoyl Hexanediamine),
bis- diame@@ Agsivetiaresi (e zbes-(fligroniambeintobyl &ylehepiamiokd) ritsagyimgtgsgsuch as toluene 2,6-
dnsocyﬁ@tta)' DAY bR ﬁlﬁ)rlﬁ@&&éﬂ&lﬁ@s%ucfﬁllbflﬂﬂu&g ZWnltﬁfb@ﬂZérﬁj I¥F3¥ Skample, a ricin

mmen S BT R GPUSH PR Gbih S Rant ol by e IR Skl -

1s0th10qy@aﬂol®wypth§hﬂd1@pﬁ@b irgmingteeracticiaoh (MXHDIRAL iogreapipjanudielaigg agent for

conjugaﬁ&l & kaldioh&ﬂ:otﬁgt(; tﬁeranﬁgodya SQ‘HW@@E/Y\@%{] about 2.5-4.5,
preferably perforned | ow salt concentrations (e,

g.

F BHEHB AR DRSS fnyre SRS ED R iy S @ pHigheamicin, maytansinoids,

dolastatingiendtdtios) a &lckthephe whddas 065mﬂ‘ﬁlﬂﬁ(d€lﬁﬂam@ﬁif @®se toxins that have toxin activity, are
1 Ifté hehapgeably termed "antibody-drug conjugates” or

oo n&% conprising any of the anti-OX40L anti bodi es

dederinbadnf Breingdng ugat ed to a cytotoxic agent such

as S(&nec‘ehﬁﬁﬂﬁ{ldﬁ&[ t&pﬁiﬂﬁh(ﬁm@@e@ tompdised hk@ibody GlilOMAgkh or fragments) of the

i_nhi.bi t rY,29ent an enzymatically
1nvent10n conju; ate 1oOne

?r] oxin o pl ant, or ani nal

oMp}@qnﬂr’ml@ @refrrpta‘@ﬁcetpltﬂgtotsﬁ@grcé et ))y 1n]@b1t11g tebydi @)é}(grteﬁméon. Maytansine was first

isolated RALIRREst Africr shrud Maﬁgi.uQé‘éQﬁji Hoa PRI NIR®OSIER). CSfubsequentlgf it was discovered

that ceﬂ%@%%br(g)f%/ %s%g)ilflo %c;%?ﬂg $ 1&1{)1&53 %g}ga%{[tg{f]t%sfng Canciﬁ: ggjlg}lft%/nglr;l ei;ti:rs %JFS Patent No.
4,151,046 nh$sioibttictmpmersingleind derivativished danplesibstieatof @f digdmalefor example, in U.S. Patent

Nos. 4 1(35,%0 @9458 8@6“2 25@@@%2% 6((819%)81&&94073'71%%67 RBSLAREER: 4.308,269; 4,309,428

4,313 9-&9‘, 6,3 %29 4%&(/821246321%4]? /i?»iazl 592U4,é61 6681463ﬁf g% 49%2% 2?97)gj150 254; 4,362,663; and

4,371,58.1 ows targeted delivery of the drug noiety to tunors,
dnlth i CRLRL b heh hi f

S LG8 LSRN RS A0 MBS o
relatively @eogsPlejtinprepats OF @5{1{‘@‘3‘1@ of @\9@}0@1 ifigag Q. éqr]_V?antt@n ﬂ%ﬁ@rﬁ}ﬁqﬁanon products, (ii)
amenab(fae(l) die&vza@atlwlhh fﬁl&tl&ﬂﬁ@r&uﬁd{@ftab%ed)ﬂcSnJL‘Eg@thiﬁlﬂ{rodgEthb ﬁon dlsulﬁde linkers to
an“b"d]f% (1“)1 gag]té § pé%%}a 6%3%V$ oe?“VS aga t(ﬁé %")‘e%)" t%%%é h‘%gar riers O

Gymﬂ@smgam@@nt@@mg maMﬁ@éds TRRors)S yraking Rag |a@c\/$heir thegppeutic use are
disclosd¥DBQSARNRn 9 bR 8IbEL 5208840, 5Bl 6@ Ghda@topAA Bailah EMD 881235 B1, the

tign A. Pinchera et al. d.s), . 475-5006)..
dlsclos%)?lf (?1 aéefq?ﬁe@raeé(?reﬂytlrﬁorﬁ?rﬁ?cﬁﬁflr&?rgggé. gr“f g})a]i., gpog &\I&amcaé %01.) USA 93:8618-
8623 (19%9edaednped iBotpe@pigytes comprising p mpYiosined deaigehtedbiyd dinlgad &t the monoclonal

antlbod?@MZ QQQ'&:@ §gahl§t\ﬁ§m&?1%gﬁre&9g%c$re @heac%njﬁ%%fc‘fwldé foﬁﬂal t(g IQ ly cytotoxic towards
strategi es (Row and et al &d% Cancer

culturec] Cﬁm ﬁaﬂj‘fqu éetlls andzsfovieg gntg.imor ao@n andg élao Tluﬁortglrfg&g}bas%t %& gt al., Cancer
Rescarch AT 127dl@1 d aaen aasatide mmudexgingales @iwhich Arebrabin@X adseonjanarek via a disulfide
linker t& ﬂh@lgﬁﬁlle %1b£c5%WbQIHQg {‘?)tan éﬂngen 0(1 %181%1@1)001&9&1{1@) cell 1 -I;I%)é PR aﬁ{ﬁlﬁgmuxme

In anti body-toxln con ates include bacterial toxins
monoclergiitibedy Fi-h Hiethads e H ﬁeu JIPOgERE- ?wwﬁ@mglwﬁth%A#1H@wﬁnsm°1d
conJugaSelmk lesttanh eigolbiethd NG SUGTeas] Belstapranybich expMasad] 210° BER-2 surface

antlgenbgf c%ﬁ)o %T) 2 océ"_né,g%]; acbgve&l 3 rgreetc? g%%((ﬁ%%]jlﬂaém 6%erfreg rrrllaytangnoid drug, which
could b%@i cas Qe freretsiog s pembEQe B PIBRsnoid Groleqylias lfrentibedy f%ﬂleC@Q ae A 7-
maytan&ioaﬁc@ﬁ]hgagaﬁcﬁvem&msw& c%%x&%lh micBRyt ansi noi ds (EP

9.%19 %%d%rgﬁ AR 1% c%nﬁ%atgs a#elpg%)g %I?yc ﬂmta@la g%(lné i 1b(id§ g)lga'gyayt%ésinoid
moleculCavtomt si @é‘ganﬂﬁ Slnﬁ_?f%@g thpbinlogirn] etivig] of ¢ihO9B)an@arice the Ragtansinoid

53: 3336-3342). The toxins mayg effect their cytotoxic

and cytostatic effects by mechani sns i ncluding tubulin

bi ndi ng, DNA bi ndi ng, or topoi sonerase inhibition.

Sone cytotoxic drugs tend to be inactive or |ess

active when conjugated to large anti bodies or protein

receptor |igands. ZEVALIN(r) (ibritunmomab tiuxetan,

Blogen/Idec) is an anti body-radi oi sot ope conj ugate

TE ‘ma %nsmmd imoﬂs? Ies. é\l
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20(10): 2453-63; Wtzig et al (2002) J. din. Oncol.

20(15):3262-69). Although ZEVALIN has activity agai nst
w@Bmetisoepon- Hodgki n' s Lynphoma (NHL), admi ni stPEE/D8907/060115

results in severe and prol onged cytopenias in nost

patients. MYLOTARG(tm) (gentuzumab ozogam cin, Weth

Phar maceutical s), an anti body dr ug conj ugat e corrposed

moleculo See vg éé@g?ﬁ‘fg}g& ?gﬁg(yl[() I(]the CFSI‘Cg)ZS':I ! eﬁgé%v ic lﬁereabytmépresél\éincor%)rated by
referenqe)g bﬁ(]@mrzzge bgﬁ 4 mity@gillpqy}m((lqgalgg@njwateﬂ b alp'@pclyrr@lee@@h}@yhown efficacy in

enhancia@dyotox R8Oef St R @ithbut NS tive A2 QLB he BRESZ3 Jo1ubaRBFABAntibody, although
1 16; 5767285; 577

5606040, 5693 9
even ong SR T REIPT AT HE: CPIRRGORRE T HIET) ™ A T by nibod
Maytanglnaidy aconjl bgah & ttonposed bodynthdyecdiy CRA2 t@htiquooe ysoliehkernatural

sourcesY Sﬁtaﬁlpﬁaﬂa!nﬁwlc{s aﬁi %15!31!)5@(5(% eéﬁ?lgle 119UtShl%teWJ bl Oa@énq 1ﬂﬁé@her patents and
is advancing into Phase Il trials fo he

nonpatefltr%l%ltcﬁ@ﬁstqy%yedé%#éeét}a‘gov? hPéf ergg ﬂ}aggrgm%srﬁ&gmayglm aélg maytgnsmol analogues
modifie¢ 6l thyronpadiGieg@adtioter pga®hs éfche napehsabdlhetsule, Mchlas v2d@4 maytansinol esters.

(Me e a%grﬂh}ulmkf) E g{)ﬂ;s kn%lm @é 8”. fQIQh 3&% ]grln%%%t@&ml)ﬂ Go ugat@snmcludmg

ugat e conpose ost
for exargpﬁee @ﬁl%clﬁ%ﬁﬁ% ga‘[g}ﬁ{\lp ééﬂi& ((2@31\}}335 Pa%%p %ﬁdﬂl fl p%ogpncer Research
52:127-h3 1ke@0), 4r@ UL D @atdrB b A BSibAID. dO/@kmwgz el @Et}/8 2®M the digglodhid ©f which are

hereby %Xaresslry 11?00]13?]1‘3165 laf rettertencta pgntl%(l;]c{a ma&iansmm% 001}] testcomgri.__sm kéthgker cd)mponent

SMCC mreyrhs iesphisd aa disdlasedain Db Caamixipplicaggnch £1/960.6@n Bk Q4 8o$004 The linking

groups g@h&%ﬁﬁﬁ&e@rouﬂ@fh%etﬁ&@foﬁ@%@ldabﬁl@gr@@b rﬁﬁ(ﬁélﬁ)ll@ﬁ@@ﬁ |p@ﬁlazl,tse labile groups, or
gﬂjlbodles C C|f|cto Lew. s on carcin
esterase &

€ ZAH@ ?1@0 é%ll 11? % \66 16‘[5%%d é)ﬁterﬁ %Lllf&grz Sréll t%lgcl‘ther groups ge)lng preferred.
Additiopad linkgigarvepses’)de{cier eni cnanpdificdgre2003) Nat ur e
B@(ﬁ} ?é}ﬁg %@‘Jh@%bc%} Q@ma}t&%m&%%y Qé‘]rgad@ﬁs@nglé@%y de Bl%fn@t%gau Eﬂoﬁ:m coupling

devel opnent.. Chenot héer apeutic %ents usef ul
aecnts O N SR by reitrats (TR s st (g gomethyl
cyclohek@gr scarbdx@iate y SMED ziynimathiotad (1), tadtdivte] deoiins odimdioesters (such as dimethyl

adlplmliarte?%aﬂe 9&1% és[g s%gI as hmtmnﬁl@cpl s?gereu %efl)ﬂgsl (éﬁgl?as% %paﬁc{élgfdé)abls azido

non I n activ rag nts
compoupgsyugh asig - %MOPFH%?Y %@W%W@n&l@@@ﬂ@%l&@lV%%%%ﬁéé@r)
dlazonlﬂiﬂlHéthylﬁetE}h@bd’hmlﬁm lahsiacy%naﬁ‘eh alidh,as RERCEHHdNsoly B8 dd bis-active fluorine

compoundsR%u%h E} SC ub]io 4e c{’l mtrobenzene rPdlltllculep lrg lpre?errndS d()B)ilE’% age% Alﬁfhllde N-

ca aner| cana el ns
succmlra]ﬁﬁd 3F6Alﬂyr@y1dlﬂrm mp@ma@asm?a ((‘a@ﬁfsmaet Al Rioglicrot: 1736133-€17r{1978)) and N-

succmnﬁlaQML(mpyrﬁiam%%ﬁoaw ofpbj 6 bRalid B d Bk tikhge. g€l oNi N,

trictocin eno.
e SR et el SRR BRGEY G Mo SSMER Pieafiiin e woe or e
link. FqDgtagipleran28er lila@3may/ke f[gquéjyyea@bn wiloh inpdeet] ggesusae eonventional coupling
techmq@y afﬂe @cka!:tfén rnQ}r ochn Gt thf @ §j H(%Mol@ﬂwfﬂ% a ﬁé@gyxﬁgﬁ)ﬂl‘b gat ﬁq)osmos cr)n@dlﬁed with

i bodi es. Exanpl es include
hydmxyérﬁalyli’é‘% &> p‘éﬁlﬁ]l {H@%\?G&V Bp h%%yléfﬂul?’ B%Itﬁ}e %ﬁ?jpoé];}?lbl%l}%% ghydroxyl group.
In a pre@g@hnimbadigennBid ¢inkigd I8 Grivedvathd €8 postifon b diayragsidoln a maytansinol analogue.
DA %ﬁgta%nsca%@&as{agnsagent s such as
N-succl ni -(2-pyridyldithiol) propionate (SPDP),

i Fisotesterpesd “aﬁ% g m}nunqspﬂﬂttgﬁfé EqRRFIEES angatipagy pfi (yraaycgffon conjugated to
dolastatinﬂbldialbﬁﬁtﬁﬁgﬁpn@ﬁ Hlﬁhtbgﬁzﬁld dirivRiviythe aﬁhmpunmLMaemh{GIs )5635a%3t FAB@S8S).
Dolasta?ns ar aurls(tasﬁnchaveab gs unCtCl I'?el‘fgll gVYdl l’Sl’lyCIt%) ﬁ)alt 8 nhmlcs %%p¥%1‘0 SlS and 1’1110163.1‘

as g eVFI 8I Bi un ch

utara i's-azl
and Ceﬂbllafsdl‘(lsfzpna(WPﬂ@ l5eh Z684D )\mh@% aln éé‘?n&m“}@)emmb‘?fs@ﬂ?h%é%ﬁ%h and haVe

anticanéé?('tjs\b“a@ilW&nd(aﬁtﬁ{ﬁﬁal@&wﬁy (Pettit et al (1998) Antimicrob. Agents Chemother, 42:2961-2965).

he dogi G RHET Q0F PSR Y tians e T Shieg N g ernipgor e
(carboxipl) wrnamwts pitke feptigordrugenoeonPEUR@S81(Puch as

| ,5-di fluoro-2,4-dinitrobenzgne). For exanple, a ricin

i mmunot oxi n can be prepared as described in Vitetta et

al ., Science, 238: 1098 (1987). Carbon- 14-1abel ed 1-

i sot hi ocyanat obenzyl - 3- net hyl di et hyl ene

triam nepentaacetic acid (MX-DTPA) is an exenpl ary

chel ati ng agent for conjugation of radionucleotide to

the antl body See WD4/1 1026 ConJ ugat es of an

o o o o o s o - oy o
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Mayt ansi noids are mtototic inhibitors which act by
i nhibiting tubulin polynerization. Maytansi ne was

WO 200313668D| at ed from the east African shrub MeBREBEHSZ07/060115
serrata (U. S. Patent No. 3,896,1 11). Subsequently, it
was di scovered that certain mcrobes al so produce
mayt ansi noi ds such as mayt ansi nol and C 3 naytansi nol

ehsxe la gurls afin em oc? ments 1nc'lude thg'ﬁ']’té Oﬂég 11 rrrl]()tn(bm }Hr?aurlst 1n drug moieties DE
ytansin deFT VATV ES and "ahal oguee T Her et aFe

and DFcﬁlsslefteé@e Monqnmhywemﬁbrerzoumﬁ Cipalgle OWEWOW $igamls™ B S@ 3. 10/983,340,
filed N¥, 52 4@a aﬂéﬁlscﬂsugeaﬁ whitis eﬁregﬁ}oin@%rateé b@i@éregcla‘ln 1ts4:ntgr9£§1., 757,

4 307, 016, 269 309, 428; 3, 946;
T@%@%@ e ey o ORI 3T 0 or mor
amino adid8Bd/ 08BHde HaghRdis. 2500) pedtid 5OIRE4 e deBBR., ([GESmpReatcording to the liquid

phase S}é}lﬂézslmél%g (seé\@ﬁhﬁ&%l Jﬂ@ deLf’SEcu gl"h@?t':p%&és €SJo1@hEl, Fel 136, tlb%eAcademlc Press)
ieties in antibody conj ugat es because t

dr ey
that is vsg}l gnowcqln) thff. féqlda({f P?P@fle}/ch‘aj&l?f]é’s g" peoqu%stettla/ d?)l'fxs %‘fhgg ﬁ?etles may be prepared
accordifigat e mtthdds of1UB 5636488 N £ 2038 e fii ot alt(i989),J. AkerdheatSoz at i:@R3-5465; Pettit
et al (19%@) ARITRA 1%%8& Vé% ﬁﬁ%&%? pedid, G AR @gme%s 11696 )6, 119-725; and Petit et al (1996)

erivatl zati unct 1 onal (g)r ou Sul t
J. Chen 8ot} Regrat Trem: t 1ao0deh Seerabso RerAnien (SO XN élotthﬁRlél#@ )78 784
Monoramyndamﬂ|ceﬁpou(1ds|0a])absbe¢dn@1gman mlm@m vanset. 16.10/98130€ Cilell Wev. 5, 2004,

hereby thn)l%)ra%d b}r] re}{eren%e in Xs entlr{z‘%[l klcﬁrso f‘osm%%/ it hn5<ers and matél(,)ds r(_)rfeqr??gr&g rrg)%qomethylvahne

con ansi noi
compoun@sléuqhgswan@MM&H?@mgateﬁ@rhalﬁ@QIt ic use are disclosed,
farcgxammlie, in U S. Patent Nos. 5,208, 020, 5,416, 064

%W%J %ﬁgdggegnsﬁ c%,lg]g{l?nOé%urg%tg g(iév%f?eg &I%B)alnb%)fd\ggf é%l 1%%1&81% chJnJugated to one or

more caﬂléie@mgm weleculep.ul'he taligheamiciPfapgly ofNatibiotichmackpab8aif produSiAg double-stranded
DNA b1%§<s gt@&-@pwo%@?aﬁco&é‘:%%ﬁ%nsd?é%e lpgﬁeﬁian'om 4 d*f %tcﬁ§heamlcm family, see U.S.

t he
patents ﬁ%ﬁé@‘i‘ Sﬁ’ é‘lgs 831?1273%6](?3/5 Eﬂ? &77roe7<9 ? ed 7(579131 It O(HUWH 256l 1 American
Cyanarrﬁ(_i‘)d?(@lﬁp@lﬁyb adtrucaniceslogudhé caliciRjruigatviiciwasy bt ot chelide, l@are not limited to, 7./,
02, as' Rll-agtg)lrlﬁo é@taQ&(dll(iHﬂa&% 913 Cgﬂdal:rtléégegrgh 9505|3 94 3Q§Q§@3E L%(?J elt ﬁ Cancer

tumor activit In an 1 n viv

Researc@ PO S éw& amhihG z}for@tlengqmed Uéeﬂer@étp OREHR CpHangmid). fglythefgntl -tumor
drug that thé 1:98&)y cHesCorjfaated IHQBA Gfﬁﬁlﬂis blrgzﬁhtlﬂﬁttel Botﬂbslh@ﬂ&arﬁhcm and QFA have
intracelpl’ﬁ}.e/ git%sﬂo%a Elgn %1%}36 ot 9 Qcp k%% thee &xlasmag ?%mbga:g]qg’ anhtere%re ce hﬂar uatake Of these agents
through@pfibody racdittse rnte@@lulaﬂqnu arey) enhﬂncqs @elanmt%@reffmﬁ i ne

DRk @e@(LXlC@g@nitsbody TA. 1t hat bi nds t he HER-2/ neu

oncogene. totoxicit - mayt ansi no

B AT Ge PTG bt B g e bl TP arps v
streptozgigmcercrigied 4nd Piflngo@iGLBR- f3nilywh pgehts Enopn edsescI@LI-EIRB8 complex described

inUS. 54%% 2 0531t ace aft as%ﬂg»s B (U s. Etst@m@wgzg@)o nj ugate
achi eved de ree of cytotoxicity simlar to the fre

nWi“ﬁartfg‘Tuﬁ (aﬁnae tﬁ’flﬂfgmd Wﬁs Bgent &'h]ﬁlécafl Atsehadyle Blyhthem A Cham
nonbindifg@riea ghgngnts beliphtieidesxiroExorvriy tAahsnh (fmtnd’sd’mdnﬁmul a@8gifiBd), ricin A chain,

abrin A%ﬁﬁtiﬂ BQ(Q:XCH[TQ Ic}ﬁﬁluilﬁi‘a S;Egh? A'Mme{@é%éh %& ng Ql agthl(;i 8{&65‘}19 zﬁlﬁolaca americana

| ow systemc cytotoxicity I
protelnsm?lb%ﬁt%}l :ﬁ;&ﬁ,’t\gﬁé qu@prdlc%@ﬁljaﬁgé&h@goraquémb fr@tﬁ;aqaéadmaé]g; officinalis inhibitor,
geloninChieag e tebtyictbdin) fefr@nyain, eadthyichastyhd @cahetmyst 3@Sionahdple, WO 93/21232
thout significantly dimnishing the

mmhw%ﬂﬁﬁgﬂﬁgapéact|V|ty of either the anti body or the

Ly Peeprst IS hEpmb g er gpriempBsg an immgnocorjege fopagddpitvequen antibody and a
compou?id 280Gy bARitdie $G h AR 2R Tor WONE Brdosic BRE 8L s Xk Gifhi lease;
DNase)lncorporated by reference). An average of 3-4

eyt ansi noi d nol ecul es conj ugated per anti body
nol ecul e has shown efficacy in enhancing cytotoxicity
of target cells wthout negatj vely affecting the
function or solubility of the antibody, although even
one nol ecul e of toxin/antibody woul d be expected to
enhance cytotoxicity over the use of naked anti body.
Mayt ansi noi ds are well known in the art and can be
synt hesi zed by known techni ques or isolated from
natural sources. SU|tabIe naytan3|n0|ds are dlsclosed

- N ' - ~ a2 2 = NN NN o
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52:127-131 (1992), and U.S. Patent Application No.
10/ 960, 602, filed Cct. 8, 2004, the disclosures of
wakioch3@mee hereby expressly incorporated by rePEr/ESe7/060115

Ant i body- mayt ansi noi d conjugates conprising the |inker

conmponent SMCC may be prepared as disclosed in U S

Patent Application No. 10/960, 602, filed Cct. 8, 2004

lhor se e§t’1ve desgud&fr) g(lg %]Se tllrrﬂ):;: 6hﬂqutlbg [}}S] galtyfc%)rrgr%ls aq hl%l?y rhdloahtlve atom eh variety of
radloac‘rp@ WPTOH%QTG ayagihid fer t@:rmglp@mn efrradeos praveaiedantitapidics. éixgpm p;@lud%tm °, 1%,
Y%, RetH, RET G50 Hi¥?, phey’a Qﬂi’l@dld)agﬁ)@ tlsbtt)ffje@ e Iﬁam@ﬁ e C(ﬂju% if h¥l@ror detection, it

and t hi oet her iitiona

;
o it RG0S 90 WP 0F 1R G by |1t HG giehor ks
magnetiCongraga (4R ofadifydalarkhovood yagaitk resagatla:nmgtrrgr gki)ns@yh ds @dine-123 again,

iodine- TRGRkS] 17 gﬂuﬁnﬁéﬁﬁI Slodn-2f nlﬁ)(%f@ﬁ' [‘535;%)%& é&ﬁcﬁﬁlﬁinnm&géﬁgée loFiehn,
ﬂgnts such su00|n|m
p

BB SPDPY SSUCETHI VLRI HAIGHER Y e pepide
may be 8ipghbésexdn @nil boatthoyd batiemicaMuG)p,aciil pinthedshisiog aungle(alninp acid precursors
11’1V01V1\% Ifoy&%g}élé) ﬁg(lrmg ?Sr ggﬁge oi%%gogén ILgﬂeg Q&R Elsetggsn c‘r ?UC E laSRe188 and In'!! can be

active est ers SUC
attachedyyidsa &y SFIRf rﬁqlc&lg, jn t@%@ﬁdgt\@ylumﬁp G@H’? a@ghe(l giga hrs1aesres1due The IODOGEN
method Qﬂ'rhﬁeﬁert al (debyE@hem. Biophya sl Qo) 8y ﬂQiS7) (&g hscaso idoForate iodine-123.
"Monocé&e%;ﬂ%\z?ltai‘l?ol(a@sg 121 %%er)o%cm%gafgle d(I ?al:tn d %§§ (I))f] : U 9§Idea§gr1 n3 ol%her methods in detail.
efmpkanredbamitipewly anddyloye jearatae e (xlg eﬂmga@/ame@r aff bifjctional protein

coupling ag@mﬂrubrse@ ws@a%ehyl 3a0.gy i, BinAH ggroylenaﬁel (S15P), e RRANPAUIAAS
C as

malelm%gT%t}fyg dycé(]hfz)g?nep (‘eafbé)ig)paé%(%%/[glgg 11111H(6h1§l&n§ Elff% Ig%%rg[lloa%} gerlvatlves of imidoesters
(such agNgrioil siipanidapd HCIB -a¢tRe pyersi(ghylh @idisincnimigyt ipironadldehydSRBI) as
glutaralglegﬁfes BR! Qﬂdc%‘brlnﬁdunds (s%blpefé lﬂﬁ gayazlhobe;]rgo%) K&%’re&%mﬁ() ]b%7(§92%nl&m&£rlvatwes

Nsucci nim d ent anoat e
(such aSFhlSo(,p |d8€mf*18]Penéoya| egléﬂelfqdlaléunls)r ﬁl}ﬁ%péj@lates]{ﬂ@h 1S tﬁlREérF ﬁ,ﬂvocﬁfénate) and bis-active
fluorineabigo i dsuttos 1 hdiffvdryL drigiitrvbéndena)D Feckdnelead riof@imin0bk8oxin can be prepared as
descnbe%‘?é*ﬂcén&’é}%r sgl%Rg R 1'6& (89"!37} *&%rb&y B@l Tedﬁ h thL Jﬂﬁatobg 13- methyldicthylene

exarrp ) an ester orrre react
triamingRpRtggcetc MP@&?TPAQ rls(m geg@#aﬁgheéa@ﬁg/@ﬁltt % sy sy B‘q rpdrx@ucleonde to the
antibodi. €3z woquveﬁ)zé Tire hmelafﬁatyr =LK dmyabra ¢1ﬁ1u:r fadlitdif@relcas3 ofmibde‘foterB drug in the

cell. FO\?\AQ)%Q%:I]IB]%, aa acuy Pglpe 1]¥]l<el‘r %ep%ﬁe@é 8%5? eve 1nker ]R)?O?&blle IT diﬂ?rrg‘)raeﬂ%ll Frﬁ(er or disulfide-

r oxy met I on nNo
containiyg @qur)@hang:r @ u%ancea Researhes 22 D 01 wgr)t V.8 rPatgph\Nony208,020) may be used.
ot e eblindd 6 QAR htidn BxpRik B @hEBslae BhadinbBRAlited bheDd hrifsREKith cross-

inker b gats ST, B g HEVE X S0 ol MRENSTAISH Shatvee. swes,
SMPH, fodi s, eifb 6t RFertis KMUSesulforMBE 0o 6 d GastBo- B anG edfo-GMPB, and

SVSB (ﬁ!@&ﬁ&iﬁ%{@ anylthi%né)ﬂ’éHz%ﬁg)l V@l‘ﬂ:h GQ @J)ﬂﬂﬁ’é% a@lg a$agabqjeq13 Qsﬂ(ﬁﬁ ]!’15}& ]':Q&echnology
| ostat i n erivatives,

ine. ReglpriaL b S E LR P LR MBS0 ag e B Siny Cor
Do Pastraibn ofsntéady dugrcostgats ns have been shown to

I ﬁl‘ﬂ% ﬁtﬁ)&% dMg C é@atg{ (ISK‘D%%F 1% ng%lgl%ﬁnaﬁ %tlbg&l; I?Aﬁj }{sdc{)rﬁllrg&%ﬁ %’one or more drug

nucl ear ~an ul'ar division g 2
mOleﬂeNl?t) i PY 1o hep A% FuHRiCChRAHNIPRSY:, thr@retl 121)1@15@8 oT hg 5By pf Formula I may
be prepﬁétﬂ)_yhal\éﬁl anés| GPRERE oAl 05@631114&)‘[103{1 donalﬁbﬂsfalri(m@@ents known to those
skilled %_]%%Ialx{ 1 OYudlglg s }rﬁaég(fr 05 glngge(:l)'p éroa% ?fj an %n%FoodH Wgrﬁg glgatrl%% ltingﬁrirenagent, to
form Alptk.ygp mra@psb0ﬂéa§ﬂlleeedé?y teaghedith apirgeveoiginsi apd @y reacHenon g hucleophilic group
of a drul: BBie wi@ arinrmam LirREd TS 1Ot Be, Ga { HINBOBWY, )folb@&d’ﬂyﬁ‘éé&ioﬁ fvith the

mscory [ pRRY Gl BR BBt R R TSR e

nnnonethylaurlstatln [ﬁnletles DE and; DF

di scl osed in anonethyl i e Conmpounds Capabl e of
Conj ugation to Ligands", US Ser. No. 10/983, 340, filed
Nov. 5, 2004, the disclosure of which is expressly

i ncorporated by reference in its entirety. Typically,
pepti de- based drug noieties can be prepared by formng
a peptide bond between two or nore am no acids and/ or
peptlde fragnents Such peptlde bonds ~can be prepared
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et al (1998) Anti-Cancer Drug Design 13:243-277;

Pettit, GR, et al. Synthesis, 1996, 719-725; and
wazaorisoeet al (1996) J. Chem Soc. Perkin TranBCT/LS2007/060115

5: 859-863. See al so Doronina (2003) Nat Bi otechno

21(7):778-784, "anonethylvaline Conmpounds Capabl e of

Cbnjugation to Ligands”, US Ser. No. 10/983, 340, filed

'\H}e 'hnke¥ mabea cérr&oseerd %P (¥1e I()rnrr(lzocr)er 1%53%%&&&11% S, E%ifm%e fyh mger con%ponents include 6-
maleimigpeapyayl i ﬁ@c mbmowwwli( Mé’ “epipoundige vt s auaBhcariganine (“ala-
phe™), %b&l@ﬁb)@%ﬁ}d (¢ tPQB*)' Imjs%ﬁﬁmdlyll 4 (2 ;;}:ﬁh}}ltﬁlhﬁ@%&)ht@( KPP "), N-Succinimidyl

odi nent s [ e Co i.Ses a
v TR e T LR g LS B R GR O RpR amimohemsoat
(“SIAB®Ya Addtrealriiniei ronpoieets ut &®wn Thae a@talhcii ©hve anidoinbed lgendid. Beodlso
Monor%élzﬁﬁllvgfnfaboﬁﬁouﬁc[s% Q%p&(ﬁl_] gltlop{oqggldﬁdsn @S@gulb&» QO/§§3I‘3Q@ @iﬁ:g Nov. 5, 2004,

breaks at su p1I conol ar concentrations. For the
the confgpgiaA} M REOY TEORTIGHY GBS PHESBKI chean ci n fam |y,

sla eontd. cBboduadn@nthislinker AibP c@pdise abiind béigd B8Gyes. SEx&BQard difino acid linker
compon?nt{ @&u&%iﬁep%de Zgrpg Q&e a %u%)z&dg JTQl ﬁ)efgﬁaprzl e. %Q(gn&pla'—}?r § ge%ngeg glclude valine-

rican a nam
citrulling (g PHhiE: ApingRicnEreaa{aE Prﬁlavmh?)c HX%V%@%@@HH@W& | glygige-valine-

citrullin® wly-al-6t) B@igl}lcinEfglgfﬁﬂ: gl}Qme %ly glf QQQ) JAm11(0>§.31d ileslles agticl (}()hrprls@ an amino acid
Resea

linker cglgpog?glég\éc%h e oiglﬁrgj)g na algréas we ﬁ mlnor 1n8 %crlc{s edSné)g. natﬁrally occurring amino
acid andyg@s, 2GR s FQRige. (Iilgg@}m@pp@erpmoa‘:fn@ rcgrm desicoetiedd eptigized in their selectivity for
enzymaR@L&RLeS by LoaNIBEricEAMeIAE3MHIE tum%ﬂﬁgs&%fed Bldlchse, LRI Ein drighd D, or a
) th@t the anti body can be conjugated is QFA which is an
plasminpr{§%%| at e. Both cal i cheamicin and QFA have
| Nickeahdiclgtpbizeron gitibedes ofclude but e netahitefioo: o N-tereadi ahyne grogs s(il) side
chain aﬁn‘ﬂ@gr&lp@% %81 f) é@cechalﬂ- hﬁﬁ %t)v.gag & o. %@L‘lh@ Qrﬂr(w}hggeé‘ <R§1 or amino groups

eseaenst roug ant i ated internalization
e (R BRARALS SPHER Loy GHURT TPt oo gt e o g
form cogatd¢nObhondtd vothaervblislid@rdues ondinkdr tndias agigakidr &agehﬁtnCMQﬁg b)aactlve esters such
as NHS% Cﬁb%‘i (%gtrst }glloi-fmatt% nel:nh pc(?cgﬂaﬁées 1fl ah(glea Jig%%ﬁ'ﬁdhgcg sﬁcﬂ(d‘ qﬁggcetamldes (ii1)
strep tozol ci n, vincristine a | uor our aci
oliehydpiy B P G RGBS RHGNCEBP BRIy Obs B g ERin diiides, i
cystemdlﬁhﬂ% eXntiBensds Eﬂab&inddﬂreum& foﬂ@ﬁjeghtl& VathQiaker 2%dnts by treatment with a reducing

agent sqgh Téé g‘gothr ﬁl ac (%f‘g’teﬁ? rledge vml ghus ?)rn( lt‘gleoretlcglgr WO regactlve %thl

ctive toxXins an
nucleoppifar adsitiondh P@WO@M gb)epswsre@ itedicetieto ditibprtidiEruah ﬂ\e Ehrdipet lysines with

2-iminofHIMAE IGHuNGre @] vR1ThE ﬁg&ﬁﬁ%@n afn ghiphibhbe EHl(ﬂ Q¥ ivOihiol groups may be

1ntr0du9&é 87%] F%antlbgg)”g tlra’&m%rﬁ gﬁglgg)fﬁ ?ﬁe) glgé?r}%%%: ? (91)? % thore cy%tellrle residues
(e.g., preflapipagat @iippdicffoguniineese drorodi non-patiot @triss andioawit! Feisidues).

pﬁﬁﬁ)&i HARy cgﬁlﬁé&t@ 0@%@ 1n%£§5ﬂ IQ@@Q@O Wﬂ?&dﬁ&eﬁ By &EAEclamon%ABé Jtntlbody to
K § nmonordi ca charantia_inhibitor, curcin

1ntr0duc‘é: FB?Y{Othh(‘SIg(bfals% g]nlplhcaa feftcit Fﬂh%c}e%ph hﬁ IsHbE} UteB'[IS on ta% m(ljﬁrl rtﬁigent or drug. The
sugars dfiely@gedtdd antibodiestay ibe b:adict, c. gp‘hﬁniaﬁgﬂﬁﬂe nxidiginomagents) togforeh aldalgyde or ketone
groups &/ﬂl&hctgatyt}&&% %he a1§§1§ %10£qu llﬁéﬁ%krﬁs or gﬁ{ege% Zﬁ% rc@ﬁmllgl 1§1E'1§ gchlff base

resent | nven Ion further
groups @%?’rf?@‘r?pﬂ‘aélf’ é‘%kaéen orj Wﬁﬁ@%?ﬂ B1g &Y ROy s cPagrats (e sile amine linkages. In
one emlﬂ)ﬂfrﬂehlgdabn@nﬂ tha caﬁlﬁlﬁﬁﬁdﬂeﬂﬂmwl bih gl’yld@yﬁ'@ﬂ @ﬂhb(ﬁly aak d:ﬂ\hbrtg%ctose oxidase or
sodium eta eriod% %}r Cyl eacs?rebon Eﬁéohrgfl elJ_no : tone g(%iooun?u 1\(r:} éh% ars(’) %n?[%ag ain 6era]ct 8] ith
approprtawegrq,lgﬁ-m rthe W@@ﬁqnﬁ@@ymm@&&@ﬁﬁ}q}l@b Iaaqq]hgwp}yodlment, proteins containing

N-termih@ G @@&: tilrdoRin@tcQiles An Yeddt et YodRn nfete AG I %B11ihSiQ hiOMRBon of an aldehyde

o3 By DAL kS SRS iRBe 2SN .
aldehydRedh®6 readRa 188 2 d8p 6Bty oBirRdr2uclgeBltle. Pb212 and radi oacti ve

i sotopes of Lu. Wien the conjugate is used for

detection, it may conprise a radioactive atom for

scintigraphic studies, for exanple tc99mor 1123 , or

a spin |abel for nuclear magneti c resonance (NVR)

i mgi ng (al so known as magnetic resonance i maging,

nri), such as iodine- 123 again,
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iodine-13 1, indium1 11, fluorine-19, carbon-13,
ni trogen- 15, oxygen-17, gadolinium nanganese or iron.
wab@7n3@dd- or ot her | abels may be incorporat eRCT/HSI00E060115

conjugate in known ways. For exanple, the peptide may

be bi osynt hesi zed or may be synt hesi zed by chem cal

am no acid synthesis using suitable am no acid

pli:l e(\:)vtljse Sn?lglgoy d Vc%ou\lfl)s (E] acg%lqrqmegu C(i‘l aebh‘ia(r:@jé) 1m1 eg ‘f %egqgher,]thiol, hydroxyl,
bhydrarileRe a6 hydRe@ Gricsereicatnaong, hydyring earbicylate hecbarﬂhyéraédq:g’r@mew@le of
reacting’ t@ﬁ)'rrﬁi b@lalbrﬁ b&nh@wﬂleeﬂ&ﬂrdﬁﬁlhc Hbutpk bk Gho®aly aﬁﬁhrﬁértr@lgt!ﬂ% dnclﬁthﬁg (i) active

esters “F&@%é’]“é 618 (éfghest%f Bgm%%yré am@ﬂ;ﬂﬁn(n E@erg);l)halggﬁ,isuch as

haloaceRmidas 61) atdehyidesclaropar @tbexyil, adi mpéeidi28groubhbn o cl onal
%&eg{g@x@lyeasfuél& &M&%Hél&%ﬁe%%ﬁw and é}g?@&c% cn% ﬂ:)rnﬁﬁes e.g.

descri bes other nethods i'n detail, Conjugates of
re combltnﬁoé te%tqpﬁ Balgpp‘%ﬂfl ayngy%l% tng( elegﬂh(g &IﬂA %yor%lsqfﬁwéctlm%qe g.]@ls ancodmg the two
portions«drhic @dnjuga cithbrfatjachti oodr@bthi oodeirdledd W pleion ghealientliakes pkpltide which does

not dest?o%hﬁﬁg)%ﬁgcisﬂaégghlgydfthg (fn%%ﬂ%/r i dyl di t hi 0) propionate

Nmal ei m domet hyl ) o
c@é?@ﬁ@%@h@@’p@fn@&r%@ﬂ%oﬁt 182y (CSRBERed it eserieTofSesrplaTiyin) for
utilizatifd ih RGO preaagetlrg&mervlatne V@Bo@fredepdrdogshe Hs?adr(lﬁidﬁllad RShe patient, followed by

Ve es " "
remova pr grﬁaé)%IYd ﬁ?nﬁgllgate From qﬁ élrrcg{j%n) u’sm% dcl?iarlrageaéeng and eg acymlmstraf 1on of a "ligand" (e.g.,

avidin) grhiglt @P@Jue@Wy@I@ytoml@gfmﬁeeoa rdnpolanids- (such as bi s
pharm&g,t,@gipgp,m;,gyl ) hexanedi am ne), bis-diazonium

d’ﬁ@}a]\ée%% ﬁ?rﬁu (I%%@)%;B%ﬁn ant&ion 31% g]d?n,g?ﬁ aﬁeelarepared for storage by mixing the
antibodglhdvaig ty awaetde?sgréesﬁ phitawsithtoplianelpbysPlogicdlyiasopapdrratriey, cx@nats or

stablhzé;é %erﬁzﬁ%t& Slcz{érQE bmr&%mﬁﬂmacﬁ M&iﬁﬁ§ (2000)), in the form of aqueous solutions,
| uor.o- di ni t robenzene) For exarrpl , aricin

1Y°Phth%‘?ﬁ?Pﬂff R o ASrBlsRlF e ioRs XARERE PHERTTTF AF HoBIpYigoggeipients at the
dosagesahd ¢on&etra@ine em@3Bi, kodBcl{dt BB T)s. sudGak flosphatd 4itrhta hélidith and other organic
acids; alltloklﬁ%ﬁshﬁc%%}ﬁ? QS@&‘B)lp 9&%%11 m%hl?ﬁ M?Zh %_T_%fvgtgvgy sl & 00tadec3(ld1m§:/thylbenzyl

triam nepentaaceti c aci d IS an exenpl a
ammonipehlgtidefyxamgBptiueg ghloride ﬁflﬁ@%ﬁn}u@r?hlelﬂder EicBAtiET diride @heng), butyl or
benzyl ztlckbﬁolaﬂﬁyl ﬂl&déﬁs SUoR S n\mmr @roﬂ}@ Bhaberk hﬁech(blﬂks@fcmﬂl&@&clbﬁ:xﬁlol 3-pentanol; and
m- cresoc) S/]tow tm(())gecu(l:ar a’r@éﬁ lfhess tha e o%telP %G%Ehlifg%olg&egte c%f gro%ms suc% as serum albumin, gelatin,
or 1mmlalgg1@pulng§blily|d@phﬂpormb(mers E}@}pgq pg]agl@d]gf@rg@qlq ¢eing jopglk geh as glycine, glutamine,
asparagﬁ’JE| %tsﬁ(!lnﬁab:itrélﬁmé .bﬂ!ﬁs%fe; m(gliom&idlzs bik0de8 e @ bnd s afbbidBrates including glucose,

ncer Rrese

mannosgé)r aeét%lgil gl%lal nlj_[g%é%s s&cgn %E]B%Aats%gﬁ? SLK‘.% as sgcnz%&gnaa&@?tr%gg?set?ésorbitol; salt-

forming pe@kr- 10'ﬁh@1dcz(§|a(ph)mn dstalgbmpléres (eigy émproten cgm@qx@sthyor non-ionic surfactants

such as %%ﬁﬁmbﬁ}@Nléy’t" O%O%Gﬂﬂggne yml f\/Cg}) ADC prepared with
crosslinker reagents § GIVBS HBVS, LC- SMCC,

VBES fonmﬂgl_qn hggﬂpay adgo Aontas‘i TAQSC thmactlgq\ﬂggpowlqecessary for the partlcular
1nd10at1&1ﬂefn@ trEMB;%refﬁiﬂl}f tﬁbs@tﬁ&om@l%ér&r}f%es gl db @otMBSysely affect each other. Such
molecul%s are sult%l daen]‘?m (3 4‘-m h/(?clh a al %tﬁ éif aéenegfgcn%le or t@é}pﬁlgﬁééﬁl} fénded.

CHWW@ 1na1]eqh<§ptsaqpa p]p(atkﬂ e@tra@@e_dgq_ r’rllclf)qaag:ﬁﬂepre@qrrgde for example, by coacervation

techniqidk 6t QMQ&lQQMymérﬁﬁ}on f(BQQJﬁprr lg'drok}l-methyl%lﬁlo&)or geﬁ@ﬁ n@@(ﬂ:@}ﬁule and poly-

k
(methylmetziﬁylété an?lg f)?agshl?e r]espgA?ei%b Bqd:;a/l Oécg{]cg'ug'c_c? Evearggstteérg Ia?)r ex%rﬁpg ?gosomes albumin
microsphertst bogymdsieng newrjatiglat as ngnd@syleo br ih mecrpampliots. Gnch t@hniques are

dlsclosearmebzggzén (BP3cidnSe as;@ma%@tyﬁ%mcm@ esaﬁonrr@o"o@) drug
tles about 1. to abou

1?%9%%‘)9 be ‘tSFf?fBUf; K atdmimigion (“Eﬁt Sﬁﬁ]ée E%g:lsé?adl &FWH]P]éghed by
mnmmhmnnynhﬁkpmﬁp@nmﬂmby%severaI routes, enploying organic
chem stry reactions, conditigns, and reagents known to
those skilled in the art, including: (1) reaction of a
nucl eophilic group of an antibody with a bival ent
i nker reagent, to formAb-L, via a coval ent bond,
foll owed by reaction with a drug noiety D; and (2)
reaction of a nucleophilic group of a drug noiety with
a bival ent Iinker reagent, to formD-L, via a coval ent

.
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4- (N-mal ei m donet hyl ) cycl ohexane- 1 carboxyl ate
("SMCC), and N Succini mdyl (4-iodo-acetyl)
warionokeszoat e ("SI AB"). Additional |inker conpOrHEs087/060115
are known in the art and sone are described herein.
See al so "anonethylvaline Compounds Capabl e of
Conjugation to Ligands US Ser. hb 10/ 983, 340, filed
'\letalnGSd releatseelaépgrapoens ¢ 0 ﬁ) 83.1‘CCP SLIlt 2 C CX Ip{es (Efj's]us%inec}/ release preparatlons

I ncorpora en
include eqmb@ﬁpqq’éﬂmgtrlceg hf§01|1q }mﬂremhomgolmrmpm:g@nghq 1@@1u@gg]0@uhn of the invention,

which rﬁa%ﬁbsdi%eﬁ the EXE H}T%Ihz@)@d/ ar@dls K, &GhsOor nlidde8dsul6. m&ﬂ@s"ﬂf Sustained-release

matnceblgﬁlfcg ggliﬁas' elg,ép S‘%ﬁﬁgﬂ%{ g{?‘lg}g)lé :pgé(g ih?fcg(gé/etﬁyﬁ ﬁﬁ} e tolr po y(Vlnylﬁcohol))

polylacﬁmi; (Ut @attNouB, 7 i3r9¢9)( Oﬁm)lﬂHIers\bﬁL—gmtatn)c acid and y ethyl- L glutamate, non-degradable
ethylenft‘ mel aceﬁte th éra%/alﬁl(e: :laa’tn acﬁ éﬁrco(lzlc F.]Céd c\?g(%/nﬁeéscsl).l sEfﬁF EB!’I?(SI‘}/DEPOTTM (injectable
mwrosp@gtﬂ;mmmsed&f taytlcaﬂétglguye parrkcoppllypest wélegplylede ﬂ@tate) and poly-D-(-)-3-
hydrox>(bgtkfﬁfd o} dy Wk lé/ﬂolymefpsﬁﬁ a@e@ﬂy@néf a8yl das Mhh@h a&pﬁﬁf)lhcsa%d @fhble release of

Ilnker nent i ncl.ude those o
molecul%r%%{ﬂygrlal?jg ays, §e% |hy s&proéellﬂs IIio(:s qg]ét?l‘ algle geﬁlags %hen en%apsulated
immunqybhulinatcupia ol the b@¢>cfulrarlongglrranhemmla& déngtui@ niedgegse asushult@sexposure to
mmsturg én%'?‘*él Je%ﬂ][glg nfoe‘t%sgef bﬁ)@dggallabtﬁhﬁgnd %93@1'919 @I%Héé 1n%§1g?rggemc1ty Rational

desi g timze elr selectivit
strategl@ﬁmf\pséd for %aé)vlé;gﬁ@n Wergmg q¢ the @Eﬂhg)lasn]éﬁ\?yﬁ% or gxgypple, if the aggregation
mechanemaqméc@erea totbd i mAGSICS-Siboad fo@ﬁmneaﬁ)egh tEla-Hiﬁtﬂﬂ(&llﬁier&.angQ stabilization

may be ach%eveb b& InOdl%fJIP Cﬁ&g;\&l fgrdﬁgs }’Oé)gﬂlZ1 I‘rom ac 1C éol%mong fon;J &an moisture content,

using amrqpm{mdﬁlavesaml feaclopinggpssific pelynjer mpigle caivaditonaini ne gr oups,
Uses €.9. lysine, (iii) side chain thiol groups, e.g.

cysteine, and (iv) sugar hydroxyl or am no groups

Whreangbddn ef teerrdsénodyeniian ngply e osd/inabedampirinveo, drmiveind iraund therapeutic
methoaflydr oxyl groups are nucl eophilic and capabl e of

reacting to form coval ent bonds with el ectrophilic

o BTFFEPBnthe TR PHASIdET TSI eR{mA REFCVPRiAg & Hfrgr @ cancer, and/or a cell
proliferativ€ diktadengsociated WﬂClhctr&.a@cdesﬂr@ﬁ& aadl Gthwtﬁ&y MHPhIBS the mSthodsicBiiprising
admlms?e?E%Jnséff CIH?EI 3‘1 Qft Hpagq G- SP%EQ %B(g t(hdaS!u 1§1’n e@of %uc}ﬂl‘ektydentan d

h such a oac f

alm@mmétsthe REnEHELYidesaraods pr refb}ﬁelg %1bélpwa§evgm@a grewth of a tumor or

cancer, (6@ Fib@bdd caipfribiROMINRSs1cfiaY A credUCindln® of AMbRT-EIBH Fhtibody to a subject in need of
|sqlf|des i.e. cysteine bridges. Antibodies may be
such treatm
fade reactive for conjugation with |inker reagents by

t Frb B4 bas heen wirdipateg iy @@%pq@uda@e mitd ngyyd laregd sellfigration in the developing embryo.

Accordﬁ%& tukd a@tﬁbﬁ@il@s' off Bk InvenE@CAe ¥Rl REhhRlER (ﬁMth Ella%%n(fﬂ)&msorders the

0 etlc reacti ve .thi ol nucl eo
patholofy P b e U TG BB sk A E R R s eay Hpl)
neurodegereiatdodisegers dnd @cmtgzlmeltvh@ll irgaics. Sah n@lﬁodbg@gﬂrqme@dlwdeh include, without

hmltatl(% ﬂ)eﬁbﬁ@:ﬁt &'mg{)a%{]e% Iﬁ(;lt—(gr@édl:on ﬁls&&‘%; ﬁl@ﬁ Qs a&?l%t%phllc ﬁtg:rall Rhlerosis (ALS, Lou
conversion of an am ne into ol . Reactive thiol

Gehrig' iﬁ;ﬁﬁﬁ)sBﬂ]éyal@fe ar}dl){flrfoaa(ij)e%‘aonﬁ HY(BVHfa‘F@mﬁ HPJFOBB]@IO](}]@IOT paralys1s and other
human fic@gFentatitchidraaf S)chbiyl Alzhtimed digdafegPaaiidon's dvdgse, ki@, multiple schlerosis,
Huntmgfto(?llg horegtrD(ﬁBr %y %ﬁlte q{m@g dc‘raﬁlgés %Hc?ﬁer&e?e Sgi'lSEaSP 1§cpa%1£nl-: H:gve cell injuries, for
ant i bodl es conprising one or noreé non-native
exmmd%?§FéPW@a%ﬁ@ﬁ%“ﬁ%@ﬁﬂkeS|dues) Anti body drug
CTHRjabtBadi@Sf 0 intdAtonl aRVEBE Lide DNfoNBYibithSBeiBRndok. O WG REmBYdiments, the site of
m1m(£2%1wﬂuathgmpf the anti body to introduce
sosere tro(h 19°C hoi eties, which can react with
nI@@neeﬂ@wm 1h¢ igvestidyPravidererethedsgpr ipthfatingjapgieeenepipepgentinggAministering an
offectivElft@int of BEan B BEIAASNBHA, b ¥ GBRM il&rbranh hasthes nmay be
oxi di zed, e.g. wth periodate oxidizing reagents, to
form al dehyde or ketone groups which nay react with
the ami ne group of |inker reagents or drug noieties.
The resulting i mne Schiff base groups may form a
stable Iinkage, or may be reduced, e.g. by borohydride
reagents to form stable am ne |inkages. In one
enbodi nent, reaction of the carbohydrate portion of a
glycosylated antlbody mnth elther glactose OX|dase or

. .
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hydr azi de, oxi ne, hydrazine, thiosem carbazone,
hydr azi ne carboxyl ate, and aryl hydrazi de groups
w@eapahsw9of reacting to form coval ent bonds w BEI/US2007/060115

el ectrophilic groups on linker noieties and |inker

reagents including: (i) active esters such as NHS

esters, HOBt esters, haloformates, and acid hali des;

(Iln 0)16‘) aspaeftytlh%%\gegmokr)l pkOV{dganéegmdsgtgrrt eatll’rll% P pa%hsoloélcal c?n%%on %jss001af?éd with
angiogeg%@ GqyRprisipg mWng/@l effectige dmegit ohangntoEMiBA awibedyi¢ siupiget tnheed of such

treatme N i s@ﬁéjéfnlﬁ?ﬁt{nﬁél {hgbéﬁﬁbﬂ()%lcﬁg&ﬁﬁloﬁrﬁyocﬁﬁd Wﬁdﬁgm@n@ls is aanor a cancer,
nan

u 0 i d nt he
and/or ZI Célﬁ CI‘S'EPVG er‘trah@ (g% ?CEIEQ Gp@.g‘jpﬂgé%atl FOélé\ 1W§808ﬁ%d0\8 hﬁ&glogenems 1S
anmnwmmﬂmmnmpbrmwmns of the conj ugate either adjacent one

aMS&‘ele%f at @erast §(§IR%[E ﬁE %b&yes g tﬁeeig\}egtﬂ)n @?Hl%glq Iaﬁ}%e@fr(ltﬂ (ﬁllﬁ:? gpecws
does not destro e desired properties

I de
Accordggl. tﬂf?émé’ﬁﬁfsl?é e @Venfion Grrbe usgdt %’f@dr SRS SR SRttt i in @ cell culture
contain@@ the Doigyn, iMhymda8ubgonr prig ahe thatnGalin SubRce v the (nslgﬁhmth which an antibody
of the il\%ﬁl{tlglp $r§s¥ Ir%!)tp()e I% Q%Enggézl:é i)a%g(}nl ﬂ&nbs@t E)H&P(ﬁgup Ign% rﬁe@d‘s gp%gl dr lﬁ}%use) In one

rein y-fecept or conjugate
embodigefyi ltiaaithededd e GveTen [abT et or IphingwRigCTAP U FdsBY ertaging the antibody
with thd bt AGh ﬁlarami,@aztcewfymﬂmﬁl@@ I&éf&raﬂ& at m@l@enum lfh@laﬁproteln molecule.
CIIn %g'erelmrl])gdl %?g anaﬁo%g Hﬂﬁe 11’1\6:8 hrgng!ana:e Eels(aﬁ':ﬁ lnoar}ne(alod ? 1nc§1%2ag gntigen in a subject
sufferlna @erp’g d]@q:gdeg assocatepl #ilh @ﬁ@pgetd@g‘qige@@()oressph alpd/m e@mty eqg|prising administering to

the subjE® Erm-ﬁhlﬁiiy oM nquéﬁfoﬂ REH {hbtcihe Qi SR Al QIS 6 BITRL. |I§éféﬂzg)l}aﬂle antigen is a

human ]?{?3(1511 ?{]gld%/ﬁ]]e an%}tl?? ?%g%e {1}%1)1]236 aj%cﬁ é‘ﬂ gtlla{lrlelg/gfh%sg Fczt(éa(r)l E}? 9mamn\{al expressing
the ann@g miith y’hw mn@pd}{ o ﬁﬁhnvgﬂylsh)mﬂso ghl@;@tﬂwy thg g@;@pmaﬂje @ mammal into which the

antigen %%rbéén%n%duc% % P&ﬁ%&s@&ﬂﬁ &@Ql ahtﬁg%@é Q)B?eggl(ﬁg)&“ M hnti -Hl] @ansgene) An
ci ence and Practice of Pharmacy %, edition Zg

antibody 169160 GP BF P RGO & BIHR B or BT PUSREFs ol oig e antbody of
the inveitidne@eh He@dmiktatd 1© R Son-AoRepisid] expeaditeiag ksigenextiwhick it 8pmunoglobulin

cross-reg&s (§éaépﬂr n{aéeﬂ’lgc' or%{oﬁseﬂ%me%}ﬂl ?yeé%ogegg Cfp Lm:a% 1 Iﬁ& ef(g fuman disease.

es an concentrati ons I NC
Regardipg e 81 sshepmalsnPriospare! B fvlalaft@g ihp fherapeyiGrfaficagycpf antibodies of the
inventidl( )€ esOi YA BdsEocil dH¢ caantd oD xinthadtitson).nCl udi ng ascor bi c

a'Fl}e ag%g@ ngFt‘ilhl gerﬂil 1 ec%nzlgluse%?o trea { {ll:lﬂ\é]glg I'c]l?(l%furprcoéressmn of, prevent/delay recurrence
of, amelgaatey BT YOH idisgtpes. Mpsgrﬁq&rgj@ cor@éﬁ@&iﬁﬁl@@ﬁ@l}ffﬁ@kﬂf@?@@@@ activity of one or more
aImgm%ﬁg@g@honiumchloride; phenol , butyl or benzyl

r abens

K a such as. neth
oo ot e BF AP BR o e EteoNisnh Rl AR or i
maligna@clpe NMozrpatticula pdmplecolesd he)ncersl imhadprgjuer@q;p.ls entl cmq:rgem e@lth@ls;?g squamous cell

cancer) tlm%‘%alﬁg%tudl%g anag§élglgl%§‘)ancgoﬁ(ﬁgﬁgt éeﬁ %g callfeP ta&'n&%vcm&%ﬁ the lung and
as serumal bumn, gelatin, or_ imunaglobulins;

sauamOR AR 911 BB FHETE PSS BT M By T pemach cancer
includirgghsnoin@Cing SanswlGancasticghiced glieplagyinut @micalgancaspaltagine, liver cancer,
bladdergén%érl cgﬁcgl%f th@ﬁ&laﬂﬂ thg he artonlaybcfé %ancgp(!g%ﬁ %Qé? Q{cltag@a‘ﬁcer colorectal cancer,

| saccharides, and er car rates I ncl udi ng
endomeg}aui{ &@Jéne Chl‘ﬁlﬁ(ﬁ]a?s @hva@f gladlé thf?ﬂiloﬁga kl%lﬁ}é(rr o ﬁ@mgg@qﬁa@ c%rﬁgrhvulval cancer,
tmﬂmd&&mﬁmaﬁmcﬁﬂﬁﬁﬁaaﬁﬂ&hmﬁ&a%&ﬁ%Gﬁ@mmﬁﬁﬂﬂm&&immhﬁ@h@ﬁ@ﬁﬁmdBcdl
lymphoma braﬁqr SI():TD rlsfe 1%?%@ an? necﬂ crgncne dg lrélsg)t 1%%dnmega8§é% gl;l’:(l éos () em%odd en{n the cancer is
selecteq{mthfmﬂi@ue cenytfnge Safﬁtl seﬂéw lfanges, TEYBERRIOMAY melP@@R@wwmm gastric
cancer, @(ﬁor&@h ety iren angleya(f(ﬁlzllu(aP &@nomd e formul ation herein

al so. contain.nore than one.acti V

Eé%‘ﬁ?ﬁ?lb"df%eﬁmtaﬁém%%P%"“J&%ﬁw UPRAE At %"ﬁy bed “ﬁagtedtwlégtm d,mor
cytotoxpprghigy) abfhyinistrod @ theipttientc dryoine sretiaieyts, ghe trimpinb¢ogiggatchiad/ Ordt@tlgen to

not adversely affect each otfer. Such nol ecul es are

suitably present in conbination in anbunts that are

effective for the purpose intended. The active

ingredients nmay al so be entrapped in m crocapsul e

prepared, for exanple, by coacervation techniques or

by interfacial polynerization, for exanple,

hydroxynethylcellulose or gelatln n1crocapsu|e and

o, o s o,
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The formul ations to be used for in vivo adm nistration
must be sterile. This is readily acconplished by

w0 2dovnstedon t hrough sterile filtration PCT/US2007/060115
menbr anes. Sust ai ned-r el ease preparati ons may be
prepared. Suitable exanpl es of sustained-rel ease
preparations i ncl ude seniperneable matrices of solid

which 1{' %Qorugcp 1S/d1¢ %n CI‘IP lozeégyE tﬁ%ceﬁ o%su rléggm glgreasecﬁ ther%pﬁu 1C ];_elgic g?kr) utlrtfle 1mmf1noconjugate n

killing ‘[Qchtal]g@delap Wh]gljl @@ndselng)ne enfjodlippgnt, ﬂ@rcyqqﬁozglp wg{ﬁggﬂtse)r interferes with nucleic acid
in the ta@éml ﬁ%ne‘&nb&ﬁﬁén@ It %ﬁotﬁﬁé 285 earé@ﬁt)f ih©8SesiWiE it Rubule polymerization.

Examplgsoqf é{ Eyﬁ({}%{}cgﬁ g{n% %{1 g%ﬁlw(gl?‘ga)neun&?gems noted herein (such as a maytansinoid,
aunstatpmoyiétmmny la azil@]@hrgllcl)a), a raplozltcyizeam(xpd esa r(bbhuSleasPaIta DNMo¢ndonuclease.

3AIE1%§11@% %9&1@ m&gﬁﬂlc% hsd glfthellv'l(gllz B mn{%ln%n qilltﬁ Gtger gomposmons in a therapy.
ut amat e, non-degradabl e et hyl ene- vi

yl
For 1nst(a:ﬂ§% ta]éfnélb %ﬁ é@];\eala\gbtpé H}a}étﬁ qo&dlgle}sﬁrea Vvylb%lptlhg alg&)f)@r chemotherapeutlc agent(s)
(includieaittaiver dersiictaipasc dghes), h)ltJﬂE‘R@klto%lé’ﬁﬂ((sD nipti-{rigiop@@tagdal(®, cytokines, and/or

growth [Hi%lt[c] %Errﬁ(sgmgr? g‘pﬁﬁl%q?r the na%gt loft infl® tsdturgé él%gllthl & m%pl%e%amcularly desirable

to com‘q%; gt?\)@ Vw W{e ethgd e@pew ?gegt?sgﬁﬁ;};ésp gqhg)ﬁ%thm(g§rowth Alternatively, or
addmor@ll)h ik gent Wafyeker@CahiRked raaRtonltaedhy @. ga&teﬁngeMﬁ Bladigioa 61 tﬁ%rapy with a
radloac‘rl;]ve Cﬁ%eled a]r;gegnlt glgCﬁ gsa a(sl)i eant%ocllaf? eéjurcllécolgnfcl))medtﬁ r?ptles no ft‘d. agoavt\é 1nclu&e camg‘me%
admmlSW@n (Véﬁ@al}@é\m At agmmwo@l@mm Ihp same enwpapptd fnmtuhéonﬁ)ow separate

adrmmsﬁr@tfon an &Jﬁlﬂ&a&:i AMBiinistARY Oman%@%ﬂﬂeenv@ﬂnoﬁ% ro&ﬂlaﬂrr%r ‘L@Sanaor following,
of . ex osure to .noisture at 37C, resulting in a

amnm““@?& %/ iugst Eﬁ@éFﬂﬁ%??Vlty and possi bl e changes in
| Gembmeigerfibgitiep. Rati onal strategi es can be devised for

skabdidaled &fol 0 ﬁle %@&%&%&%ep&nﬁomgd tﬁa%gp&é Bl vshiBh ORI B Bk anfifdby is
exanmple, if g%flon mechanismis di scovered to

admmlsﬁzéed WI].&I éri,oﬂjﬁll tgeea[y)pf a]f,or g(ag dlﬁ‘ﬂE}fh&él ﬁ]ﬁlbf)%(ﬁ age eré dbqqmbma‘uons with anti-cancer
therapeiths @-atlhsithedviadalatizatoa tiehaduge, o shaktidus ﬂ@blhsmlﬂ ommaty-ndoglastic conditions. In
one e ﬁﬁ"leﬁvtﬁedne %asn? 'nf)alﬁe a&ﬁyéotl(ﬂ sy Jhar[lc@e‘ci‘llzéél ?Pat olqglcal disorder associated with
yop 1 ZI rom ac Ic solutions, con

aberranyfg P%%Ii"%ané@ﬁﬁfl@?ﬂ The pstireh B oo Fabee dagiord ?Fé‘%“y O ffgombination with
another d@\dﬁhaﬁ) RieNg &I ahdsé Gupfostk \enes mm&tsﬁma@oﬁm&swas RpSate dISBSitions.
Altema@%}y or aclicﬁ)tlo(l‘f.jlé{ly multlptpe 1{1}Pbrlt’%rsé ggﬁp&hg %;a% g 4 mlnrl]ste\g A (t)) e t Ezrezp Ie B tic B

mete h@@slstrarlw @ﬁ@ aIﬁSEI@Bf antibdgig c4nrpg deve Fl@ﬁhaﬁ?%ﬁ}j’ désaspingle egnposition or

as two dr @loreldis@at &oﬁgosafonmﬁyamam Or @ dAMRIminisAa A RERE., AIRRAOK, @ additionally,
roliferative di.sorde ?SSOCIate? wi th |ngreas

cel | .
the admgy(sg?,tg)g & (?ﬁ d% &eﬂgerml%lg,tl? Gy st %Bﬁléﬂnbo 1H18nt?,rg]t‘[eﬁvg Jenging 9 rom minutes to
days, too'@elp td 18dnthg, cardwipresat @Meﬂgthewmeﬁstret@m af €re o mre@pmgpitions. For example,
the antl-QQIcér a&g{}% b Eﬁnlllgggé/d ﬁrQ f@llo%fg(pﬂ)ﬁﬁ‘et Ephﬁ]4 Hﬁﬁg)r Cﬁow%{fje@ leultaneous

treatnent, |In one aspec I nvention provid
adminisfadioR Gcpdmnisiation of 1 ) Sy Ty s 459 BFBORRL T ng gr owt h
ofhe aff¢civvnmoaits of tg@ntic dedne afihiiods ncantptiatied wigh an anti-EphB4 antibody will
be at thé;l%]?g ﬁén to?{‘/éteq]lgargp %&Ecﬁ‘e%gﬁ I%@ag@ Hllﬁl ?itra@dcn aﬁ{]adﬁgtl:nknt EQIQ&‘]E% achlzve maximal

to a subject I n need such treat ment
managepgn 08&%??“‘?5*&5‘1; iOé%tr@%fd i Fhedpe Wékaéﬁlt@ﬂ]ilyc?é?ﬁ% omsyHe TA@QsT ag[the type of
therape@ic @&dnt 16 8d UsedHn@hatpe@fic paﬁ]ent heeg texrdal Sl]ﬂialblgd(ﬁi@sf fyfhe anti-cancer agent are
those presenth ulsedngc{ %ﬁb t hvrgeé%%t}lreetﬁgl (:?rr?]bérred acttlon (S)bneréﬁnotf thg D acanc]pr agen?and the anti-
EphB4 giitisesly drcgrtapnsabestrndais| thyspmbihatia picke qﬂnt\m#s veigntipgted tha dffzgacy of a single
inhibitofl €06 REH BolcMAtcOfefethitG{UMBbIc@Bnt iSHENAS drk @ahfmitag@ at its common or
grlous (chronic) neurodegenerative disorders and
approved dife nerve cel | injuries. Such neurodegenerative
di sorders include, without Iimtation, periphera
neur opat hi es; notorneuron digorders, such as
anyl otrophic | ateral schlerosis (ALS, Lou Gehrig's
di sease), Bell's pal sy, and various conditions
i nvol vi ng spi nal nuscul ar atrophy or paralysis; and
ot her human neur odegenerati ve di seases, such as
Al zhei ner' s di sease, Parkinson's disease, epilepsy,
nultlple schler03|s Huntlngton s chorea ~Down' s

___L.____ ______ N 1




10

15

20

25

30

35

angi ogenesis is a tunor or cancer. In one aspect, the
i nvention provides nethods for inhibiting angi ogenesis
weuepnd®dhg adm ni stering an effective anmount RBET/ESR007/060115
anti - EphB4 anti body to a subject in need of such
treatnment. I n one aspect, the invention provides
met hods for treating a pathol ogi cal condition
r?rplc]e(}:llya&i% ?n\t/l\é%plggr%lou Idlg ea%n 1'8?% cgroagp I S s1r1119a1 leg re”satsr&e%£ s1m19ar diseases to
block Oglgcbllceeetﬁathplnglwé@@r@f suglua@ [fpntor gg_\ythemrowﬂp q)f ag@m?g cell In one embodiment the anti-

cmmm%%gpgqhﬂﬁn&gmxgggwgathoIoglcaI condi ti on associ at ed

enesis is.a tunor, a cancer, and/or cqlL.
%181”?‘5!“’@?%% Y G S B R 10 faRCCE T ﬁéan%%‘baa?eﬁieﬁlf?%gy at“i’?g at mhibiting the
developgatthbhogibed vesohdigtired for a9 sidiog att@dts Wi stiipod igioogere sBeavssangiogenesis

is 1nvol@eﬁ 1ﬂ H&hrpﬁ{?l% Itlﬁ{or é}gxgﬂ{ Ma@tﬁsmd{h@ %g‘ﬁl é}{wn%%&ﬁ Oaﬁedlb§ @ tnvention is
the antibodj es of the invention can B

of
capable gﬁlﬂnblg]hg qaerrﬁﬂ;ilaé?cﬁré(?wﬂ% %féleniloé a the /QEEIW alfeﬁ.@ va/ll as tpﬁéentmg metastasis of tumors at
the seccdry diex(lihesfoefalldwig atmy efhd omnore By otizethergedict.o bi nd
SH&( aLt ﬁggetnl] ggcjﬂts %gvte Ibé/eh gd\én‘uﬁﬁd &rd nre Ik w@l H?tﬁé ;!rts CnlIQhFdng ﬁiﬁse listed herein,

contal ni e ant Igen, In uman su
€.g., hstﬁ@hwﬁ%thefélﬂﬂ@a Bt - avichy aHainQ¥trd 2%%5F1(2\Rm)cﬁﬁmaﬁet al., Nature
Rewewaniug bacye®f3: dheod (dweniddeato &t SSmt @a6I, 3:2008208 (2003). Sece also, US Patent

Apphca%on IE@%%%%OO%O% (1%9 thbogu?nrerqo an ant%g%%ﬁ] rtrlﬁ dg 1S rliltse%nrg Cd)%’lﬂln?llo%l Wwith an anti-

VEGF r}entrpéﬁpg aypbodnier flj@m@@b@d/f)wothqﬁ NEGT tritaggnis ot 4 G receptor antagomst including,
but not BGdd \d, tor BImPY, sSIHK ﬁEGF I@&p‘&)h@ g aVE(I}Ib@Ij WEGFR B, Vg rRaNbdu@BMins (c.g.,

NRP1, ﬁ#@%&%@r&%&sﬁ%&l 5 ce}l?%ﬁfh(ﬁ" %%F%Itg e\ﬁiﬁ} +J€ ]{ﬁe geutriﬁ%%fg %ﬁla\péé%li antibodies, low
molecule rrivigl iinentors ol ECARtYpod yinoks (RHB), rntiv@setsirgeeics &m VBEF . ubenmes against

VEGF dr Q/E@F %&Msd aﬂ‘w%Bm@ wi%m VEGFaRb alg%anmﬁan@ls %Qbfe Qlternatively, or
uffering froma di sorder associated w i ncreased

addltlorﬁl[]’)t, fvﬁ)é)ﬁ m%r)f(‘ ﬁ?g&g}egwnlawwfs&?ay a]gtoPe‘}lpf P?co a@aﬁﬁ}e{eg foﬁ]ée patient in addition to
VEGF @adpinii Sl euherra@nt olnthreinsubjdesint, ar oamndrt holdipnadtherbieetic agents, e.g., anti-
cancer %{%ﬁsﬁ ga'ii Ibg n?xg ! a dﬁ@éﬁnbﬁ%%g 2}?{1 %ngﬁiﬂin]%ﬁaga%u ngﬂr% ngr%g talét%tg%mst and an anti-
angiogegsis@gl e and the subject is a human subj ect.

Aht@famatped€dyhe 1IIVHE101§ utnbreleetapaﬁa add@ls @B BbiEXPH @56 t]ﬂs@py with a
anti- Eplblﬁeaat%r(l)gyég&lldle V\ﬁwr c%nﬁer the{aﬂlg‘sn ge%g tsur%et?yd %:/ag nIO%lcal ?realt ﬁﬁgﬁ g, 11’1V{)1V11’1g irradiation
or admigipfragen af ppdiognhive sg‘@sﬁn@@schm]pﬁrqp“ﬁrp@@@@@@ e(né cglcer agfyts listed herein and

known RMFA] o8 Edndinh @RAs ﬁﬁéredﬂ" %lt@iﬂzttivgﬁ r é@lﬁltlgﬁéll}e W(ﬁ $:51e Qﬁhb@(fles%ﬁhdmg the same
tra nt nventi.on

ortwo ¢ 81"%3’?#0 'S aiﬁégf‘gsc?lsf%segﬁ%%H lb%iﬁ’ba%%%tm% f ﬂfel%’é‘ile&b éu??“&“es it may be
emfkphvﬂs&@smmwbmegvameqaﬁman@mbmﬁynof the i nvention can

bénAdM gl @&f t0 @ non-human nanmal expressing an
antégen w th mhlch t he i mmunogl obul i n cross-reacts

ain ag)e?ﬁ, Fhﬁﬁ)tvcamorp[?r%wq% ]ﬁﬁ]ﬂf@é’f bl?c&ﬂng Qrerfdéli;lpg.]ta?lgf growth or growth of a
cancer @UIIbY @@ sist@ing affectns aaninsrl annpdghnisoff EptRdan/ ¢ ias @@®eenesis inhibitor(s) and
one or &Q&Eﬂ&ﬁkgapéﬁ‘é‘ éegt%foed&)ane&lé&slgepﬁﬁé {gatlr Fﬂ%@d %tﬂ‘%é(ncg}e Au/%ft)}'g

for evaluatin her apeuti c I cac anti bodi es
chemot]@raprﬁé Gy B tp dﬁ'?d (néhegcomb@%}‘te?tﬁaﬁ Blf:th% gébeelgvea% £ ﬁcémplary and non-
mnmeQUfse&ma&qﬁﬁnhgmsb@ﬂhmamasp%hﬁaﬂﬁkmhﬁ&rﬂ&ﬁaﬁmﬁhe
or soVél? é% Sn;afg%oog fby %Osre é)goer% %17%& tekltl‘ng§ hF grctf Dnr ra%pr(g)hate ?oses%f chemotherapeutic agents
will be mplly@foa@dgbosg?lre spplpyed @i odipigad élgraplg;w@grp]g@}eghe@qotherapeutlcs are administered

alone oﬁ]g Bhibta @RSV s&acéhet%&leraywﬁda \@mfo@ §50 QR ANty (aca@ Hépvﬂdtng on the
..0L _.one o r an ecul i.sorder
condltlolnr}l)glfl%taeéte% ggegqhﬁsd% adr?mllsrlﬁli]}rg ﬁ;gatm ?gg]tbgﬁlg% gcé?% ﬁ,gje a%oao&mate dose for the

individyabylieati @ or | ynphoi d mal i gnanci es. More particul ar

exanpl es of such cancers incjude squanous cell cancer
(e.g., epithelial squanmous cell cancer), lung cancer
including small-cell lung cancer, non-small cell [ung
cancer, adenocarcinoma of the |ung and squanobus

carci nona of the lung, cancer of the peritoneum
hepat ocel | ul ar cancer, gastric or stomach cancer
|nclud|ng gastr0|ntest|nal cancer, pancreatlc cancer,

e o B T R
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| ynphorma, brain, as well as head and neck cancer, and
associ ated netastases. In sone enbodi nents, the cancer
W0 20032821 ed fromthe group consisting of smal PCTES1007/060115
| ung cancer, neurobl astomas, nel anoma, breast
carci noma, gastric cancer, colorectal cancer (CRO),
and hepatocel lular carcinoma. In certain enbodi nents,
qgl gqg&gggn&ggate conprising an antibody conj ugated
W th one or nore cytotoxic agent(s) is administered to
t Tte 111Uattlpeﬁto pravidesseathedseamb estlipptronssior inlhtingrerpravselos jralpgspttemor growth or

relapse @aﬂgﬁ QU1 Rk, B8Rpst AIWMaE é}JS\mh br rél%sp&h’c@gcell §1[0@th5 ds&tt@ Hé@@lbb £ &fldition in

which pg%lefq Erédé{:gglla# or tr%agesdl%ﬂ%ﬂego(s IB]H]‘G Iﬁlgt‘lgeglt aa[SV% a‘RlF q?rraﬁ (? % alfcgr tléeéq:ples such as
chemotlgedpy, rddatigdthacdpy i stredyy, hosondl therapyendortbodlicivd tterapy/inenunotherapy, anti-VEGF

ant1b0d§; %Ergéyoﬁ(ahﬁu@%rﬁan&aﬁftg&é;p&ng ?egfnféﬁ ot {h n%e@t?buw Jaﬁkelrﬂ %%t)teclhﬁ\‘tcally adequate to
I'n the target I one e

et G G T MBSO GRE PSP 8 5D rieCPS b dese pates
need adpiGbrg gk dtizathérgny. Abxadiplets hophratich alsyteRt 10X ic@dBigesTHis “non-

responsLI Q/?egr?%&y 33'3 P g t\plgcr}rlgigst%ggr%galgt%g'lg 36%%?:8?@[9 %&5@ }Q‘toshﬁeq from side effects,
developd@spsggqeedolnﬁt resg(?ndép téea@qrwé]@ﬁptd?smnd saélsflac‘é(mlbtagp ihgapy, etc. In various
embodim&d, OR8cer © fela@sertthnlilﬁi @ﬂd@ihe)aﬁﬁps@ Cander %@tﬁlﬁ@l&kb&h@ﬁﬁﬁl&r of cancer cells has
not been s1gn.1fl%an(til6 rf%ucre]cflji tor has 1n|crga¥%1n(t)r t %It]or (s:lzaer}las not beten s1gﬁ1%110anhly reducec? 0rehas increased, or

fails any Rygheasguctign sifarps inapeer ofepoenreeih Ewetslfmntahel i rbeshet he ppncer cells arc
relapse fﬁﬂﬁﬁr é?&mﬁ‘ S-raghy J&h&; &1 8w chdbeARAL 8 iAol PRDHr0 by aner method known in the

cheno eutl ent cl udi cocktails .
art for a&s.ﬁxé?ﬁ)t ehegéecatggjﬁis 0 treg ﬂt g anegfeﬁlé I,us%%/tpftgﬁrtoa)%fegte f‘eaﬁlln%ss%f relapse” or
“refractem’t ¢r- amgq:sg(g]etmq ‘an ageencto(ltggt A @,tytooﬂcsm’q:@gto agndE e tregtmgwttshan example of a

relapse b RiRry agent (s). Where an antibody of t he
invention inhibits tunor growth, it nmay

pat TV EdPBRT Py BePds B béoctlag ‘Eéﬁﬁlb‘i%éel?pfe ?rifﬁroéﬁ‘ﬂeo gapprgpReer cell growth
in a subfattbe pdriifig@erap entor ﬁloﬁ glﬁﬂEtﬁlBa anitibidg o tidck or redn by th rtlspsé WD growth or
relapse %Qe\f\%cjg ro‘et}ltht iff gu%;% a’m oﬁgglltst ! gﬁl%l J)r)fs’t atn 'Bgad&%éte%atsu sequent to the

el ve conbi ne a 1 on ext erna
cancer tbe%mtttcf et g erimgimtst %@aﬁph% apEpogy %r%%ﬂm@as@tqd@@uh@%tlé gith cancer
therapy A Q@tBrhativaid @NadaBiorally, & bkt DR antibuds heeprdntined with efodid @Scer therapy,
which ctal%eepgrfoallrplgdvlg angr(])rgdlre]r;'I g%ea 1P\éeg?0r1]1 Ca S((';j ?%(%I%agsesst%}]erth%ﬁsl fgr adt(‘ums?ermg (}nleq gr more
Hmmmeemﬁwé@%wp@ﬁﬁﬁhﬁ@#@%@%wﬁaﬁufeegam&@@mﬁﬁw%ﬁweﬂﬁd@%&n@wﬂ
GenerallyMh¥AUbE wWaHS 8 coRenaY &BEI@Jnthﬂnc@Ifth&Jﬁ? 120hd RBEYmEH, teRhcer therapy is

e R A R C T ARG iR e e s
known @thgtait ﬂlaitthcgmfoﬂ'ﬂqletp@p‘iheQefmglonmllematnenje enjovigent; tthzeantl angiogenesis agent is an

anti- VEG@\ﬁetatﬁzel ambecw o@ﬁ%nféﬁ%’(@é nlelqaltz!afmpt eASvAsrtm't@ I(@é;te@éeh South San
is adm ni stere

an Wi t
FmﬂClSt%%‘?)a?S& PG G@%%ﬁé clegnpqe- eepﬁjew%tﬂtﬁ%a?%é %%#37 u&&-020:
WO98/4 5132 BIU6r3a046 WO 94K 020; BIN0G66THEABIC €IS Phitre AaypieatiohsC9030206899, 20030190317,
2003026434, aﬂ?t%é’sﬁﬁ%%aﬁdpﬁ(ﬁte{aﬁnm&ﬂﬁ %%Lél&g%oaltl@eﬂ‘ioﬁ?fk% 12{@{64 @1884); and,

neopl astic or non-neoplastic conditions. In
WO200eh88di Addonalpgrats sEds Pfgetnfteectﬁl PR pERP Y ECF &m%g@ﬁ?}@tq g quti-EphB4
antibody Sor mbkarng ot ek izedlafy wpadt HOLD G Cidjse dh&okl @owaSEHGkak@idn entitled
Cbmbﬁ%mnqh be g@t or undesired angi ogenesis. The
% ntlbody can be admi nistered serially or in
cEterbtﬂt’@adY obihe yWivenHore prsitaiianct deyensttictapeat) isfase admisisteil hipany gitable means,

includide DOSRerN U RO RBus, ﬁﬂ.retpaﬁ(ﬁneil nntiabtﬁm&ﬁnyan@ Qﬂ@fﬁ&tﬂ '%nhcpfﬂ d&[red&& local treatment,
OS|t atlv

1ntrales1ﬁ€ﬂﬁ) %c{ bl}lszratloﬁlhlahen‘&er& 1otr111%(fns gﬁ]ﬁ% ntraglﬁscB %Iy 1§ &avenﬁ)luss %nlg‘%,allétgrpa %derltoneal or
subcutagagnd adingiisfraibn. on adifition, e agitbodly IEpI By @miniskyod Py pew ilfieiodeagicularly with
simul taneously, e.g., as a sigle conposition or as
two or nore distinct conpositions using the sane or
different adm nistration routes. Alternatively, or
additionally, the admnistration can be done
sequentially, in any order. In certain enbodi nents,
intervals ranging frommnutes to days, to weeks to
nDnths can be present betmeen the adntnlstratlons of

T . o " o
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managenent of the conditions to be treated. The dose
wi Il additionally depend on such factors as the type
wo@oorhaeapeut i ¢ agent to be used and the speci PETUS2007/060115

patient being treated. Suitable dosages for the

anti-cancer agent are those presently used and can be

| onered due to the conbined action (synergy) of the
declinin%‘reaostesa 0% U erﬁ%)ocg/g %OSllilg calglzetbé an su t[aiale r lElR: GA ng O¥ 1n1[e tlé)nsl ﬁ]ﬁh ebs 11%travenous or
subcutaprytsapeqtignsedspaniiing e pfrf @azdlyth@ﬁhe adrsmlﬁtgﬁlﬂen i piksil prichigric. The

t "ﬁ{e %tlb@(gftc&?}gdsﬁl)rﬁof tHe &fvEitiisn 1@ ba fbrﬂlﬂ@é‘do&ﬁ&i%ﬁ adnfni§tB&4 in a fashion

cacy of a eutic ent at its c

cons1ste§bvislpl&()(é e&ggl é)rawﬁl @aptms ;llor c?ngi er%tﬁ? aﬁ ﬂﬁb%’gt&’“o n{&?ebtgﬁﬁaglgul%{ﬁl&order being
treated, ammammanmgnmzagemgtsated the glinichlgbhditioh of the ihdvidaihpetiaat, the cause of the disorder,

the site §1* cgh\le of glE §§§§tstﬁec-‘métﬂ)dgk Qlﬁllﬁns@ratloﬁ qgéé@l%d@n%@fta&gﬁ%tl% Iand other factors
di sorder such as tunmor growh a_ cancer

known Teér}efhc al Prﬁctlaﬁ‘r@rse %&aﬁlk}?@hﬁee‘% rh)ébeal?ﬂl is Oeté)ﬂéelé lforlabl%t‘aﬂ Wlfhé)n%l?:f more agents
currentlg nded togpRgéndgene sicslisade Mt queshnt. iTangffeaye Ab@mnt di @rcByer hgents depends on the
amount O?élnﬁlydgp&l?ﬂe@nvgl%og ﬁr@s%ﬁrm ‘L]hcs foftn aﬁ&{: ft ‘L}Jpg (?%E%Qtor tgegﬁn%%eagg other factors

i nhi b deve oprrent of tunor
discussqgabeyg| The fe@@u;ierrte&ljy p%ql mﬂﬁé%ﬂkﬁ@“ﬁﬂﬁ Wl}h@ﬁ@gns‘[raélo%@btwis pised hereibefore

or aboutfummrtogmmthbheﬁaﬁw@loangogg@nem s is involved in both

L tr H%VC%UOél r(])r t(r:e%{mrelé a(_) dlsea%e tge %@r%}gla% dggage qln'tlan anHl%/Oél ?fl ﬂ%)e r%nviel%tion (Wl.len

used alqng prat P@b@ﬁthn rifh biheriagegts suve am?é@mﬂa@tpquéc el dgpend emibr type of discase

to be tre@{ed Ry pR bit BNy, He k&P anliBurse %Sth@(ﬁlﬁ‘a(s% Rt MG HRLEBSEASAdhinistered for
tunors at the secondary site %ngore al | ow

preventlgf i)r&l&e'?pglﬁlc PYTROSTS AR Fous Vapgt theé,atl?lhse nélE) tf)rg §nd I‘R?BWC fot I’L% antibody, and
the discgenen of g glitcodjegnbgsiage hbesinttaveis betery iddentarditette mncht &oee time or over a

series Okt%‘a‘éﬁ@ntk rbe%gh%mQBﬂE Be ty] erh‘ﬁ(li éé%ri%g)f Eﬂa gﬁ&scj &b%ﬁtq qngilg{oelis lfhg/kg (e.g. 0.1mg/kg-
under finitions, and by

Lome kg i o il RPN 1 A PSR DY D30 bRy papae by one or
more se@drat@ddminidariods, er HRevrtiewss iDfusich. Dins gpive Kaily daﬁaﬁsgﬂlghi @fge from about 1 pg/kg
: I

to 100 vg%]%%ggnore %ig ?gts Ogl tlllegllsc'tors;‘n'leéq‘%n%(pabofgI g% r?pgaﬁc%u 2 grg QES éeveral days or
shengie orfipesariHente rehneait ﬁustEfzﬂsl Bﬂtﬂ aﬁ%SF%argprqS%onwé @igfase gymptoms

occurs. mmeﬁglﬁﬂy@&sagﬂ df he atlib@R} twlonld WEGkhe R fFoad dbdit 0.g5madMel Wt 10me/ke.

Thus, 01(6 or mO]ie ggsrers:oﬁ:agaf)u% 5:jrr4§?<gi A gfgykgie 4{] Oén\é%ﬁg: l%n 5?% ?09 Ian‘?ftcor%)h%ag(’)n\{g%g?éf) may be

admlms@y@g pamtpqepan@m ng @segggcbqaé@@p‘[e@ﬁ m{eggngf_:n,ﬂy VEGERY }N,eek or every three weeks

(e.g. suMEKFRe gatieV TR Bom El%tﬂtrt'@(piolai)duﬂtsfer{tﬁ g aboutNERE hosesNRlﬁg dnkibody). An initial

. f ragment apt aners capabl e of VEGE
et TS DIoN G AT © VR AT G P BV ST oo eimen
omprismga}dglhjtiste'rinﬁﬁnbliittiad)}ogﬁr@fdoéa’ EGF)RJtﬂyrrgd{g; fpldowkd lp]ya@@sklf R mynance dose of about 2
mg/kg R Ial§fB5H§re H§\;/é‘v@1t @nglr @&age Qf!‘gm}égsqﬁay bk 'U.Qg} Wﬁ@ﬁrogrgs@ bﬂﬁl& t Mg—k@?s easily

or. VEGF receptors, antagonist variants of VEGF, an
monitorgg, 0y Ry OﬁaéfeFIB‘ﬂé}eStaFf]eaF%?ﬁsf Al ternatively, or

atidiatti-Exhdd hnyibodiegof thr inwBioe a@ ngiud gemesidstedinhEdhB4 opsssivaysuch as
dlagnosﬁp(gr p%@@s&yassgékﬁg%pe@lﬁmemg Gcfttlgs{u%q&/hgl%nttﬂ% %ntf%@&lésed{étlab%l@d as described below

tron ant agoni st and other agent. In

Mﬂbf%%mvﬁhhﬂ%ﬁ%%ﬁWﬁ%Hfmﬁﬂhe or nore additional therapeutic

alg enlitsr asfecQthe 1nﬁfﬁ1hd)r@ﬂﬁl%§ malgatsdeteCiadn ofEhB4g Iﬂ‘ie RicBib® lc@fbbrising detecting
EphB4- antl gﬂpanp%dy Wx 1nh[heasglgl le. %Be t@r‘r]'n %g][ecltl(pno g}’ us J heréin 1ncgd: s qualitative and/or

tagon!'s ind an ant | ngi ogenesi s agenf n realn

quanﬂwag@gf@@ﬁ@n Ghcagubiee Ipyelsbyifh o pithagt fetence Fercapelt i ¢ ag e nt S

Uﬁ@lﬁd‘eﬁer efsﬁkrct e mbénﬁ&iﬂﬁ@mei AR o @LeBRhe WikEdaR asBitated FRINEShB4
er C cer I o O, . . .
expressg)n ?, 1V1tyag? nolfftg éli; OPri§ne ¢ gtt@%%%@% Bﬁgp’%Bfl %11318(%13 ic?%lgolex in a biological

sample from agla,t@tt homgor suspdetpdmif 84vimg thie digordsfr. In sodic e@abddimeats, the EphB4 expression is
subst ances), chenot herapy, tgeatnent with anti-cancer
agents |listed herein and known in the art, or
conbi nations thereof). Alternatively, or additionally,
two or nore antibodies binding the sanme or two or nore
di fferent anti gens disclosed herein can be
co-admnistered to the patient. Sonetines, it may be
benef|C|aI to also adn1n|ster one or nore cytoklnes to

T T L, e AN 2 T

longer,
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one or nore chenot herapeutic agents to a patient
susceptible to, or diagnosed with, cancer. A variety
wo@Roochasot her apeuti ¢ agents may be used in t heP€CDIRI0NEEH0115

treatment nethods of the invention. An exenplary and

nonlimting list of chenotherapeutic agents

contenpl ated is provided herein under "Definitions.
11’101‘6an@56)§31‘6881?1’1 Or?th OrmaF fc{oesglrgg é:%(aéests (QHEGTSSOOf erg r0 11’1’16 )e{l}Glesord%r 1S anrumor cancer,
and/Of@&g%WP@@WW@ﬂlS@éﬁrgener ally around those aI ready en'pl oyed

B a&JtHef]zisﬁé@‘J EhE Rehad Bsidahey @ﬂ the a‘hﬂ-% mat%m%@@rdt@sﬁ@dé? I}}]&elﬁ wherein the

m ni ster in combi nati on wi ot her

anti- Ep%ea%%ﬂyecro%résﬁscal Cgtegab?e{)gtiﬁfat ion in dosage will likely
olocurthetepen it myenoen prdvaleconabit drmbeitagntt ErbBt edibodkkdescribed herein

and Eph@zy ﬁll s&h@@nb@gﬁkﬂ?é §1E %n{pﬁg 1st11{ @@J MHOWIA Jomp gm@)gllm%ntg Ghe complex comprises
determ ne t he propriate dose for the |ndividual

a cancergfhi Iéé?meﬁéllb%db‘%f‘él ST E@%mwo%ﬁédqwﬁwﬁ {hdd- al so
pAOVEpBSanneidleo cha bamed Lohpdsition 0NEphBOM ahydak b dnumber Of well known
detectiodh ﬁttﬂo%g Fgleelxﬁrri)p% a BMHBEal &&gﬂ%‘&y & srafeld%?% hHa 8&&1 11";getl14 sample from

apse t unor r owt apse cance
a desneg PORE- AP ing S grpls Vel 8- FrBBY aptibadhn i aﬂ%ﬁc Qi r[%fﬁrm antibody/ EphB4
omplepﬁfﬂi A EFhBY @ﬁ&:lhgﬁ) thB GixQlre, Er[d&laﬁ:@ldg MtytallﬁleyEEﬁhB4 BOMp&x present in the mixture.
The biog)girceﬁ samg)ﬁey%aé\ée ]%rﬂoared %r gs@asrg)g Ia cl)d(s) %not il thér:) a)a}’tnw ic rh a}elgl?l{aglgk ﬁlb particular
sample.h e metheds of q:qlg]pnggyheaﬁmﬂ@\ynh@p@m@lgq a@é}hc methods of detectlng antlbody/ EphB4
complek :B@Eh@&)fédc&ﬁ‘ﬂ@@&ﬁé@ﬁ@@ﬁ’%sa@ﬁ%& Mag:sa‘}nﬁdht@l@ Y BB RRYnistry, competitive
articul arl%{ a standard therapeutic reginen for the

and sang‘ﬁlflﬁssc%ﬂ Hi's récrfE}El?lﬁlon ™ot clinically adequate to treat
t dralyper ingshids fooEphiBh ell paticentngre aff the fullpwingmgemtsr @beddEphigyt analogue,

1mm0b1ﬁﬂ:}{ Ep&ﬂ %ﬁdl(%hcalabe@é‘dfaﬁtg EphﬁBﬁ %H‘b&d}%m%ﬁﬁz%@ )(ntlsﬂ-f)ﬁ& énBU?de Erla%éﬁc conjugates.
tients need di tional efféctive therapy. As used

The 1abﬂ%drr%ﬁgﬁﬁs atlsﬂéreﬂ?ilﬂw&% "B¢H-"al so refer to a condition of
t T ldbel ol @spodsinied unaibrade tiar dods foaitiedind vithehdpindinghi phB4 and anti-
EphB4 % §&1§r 1Q e%-ﬁ% aﬁenst ave ﬁﬁ@\gn f pf?lnrgm&n%asgéﬁeerx syn%hdl‘ﬁ?&glgt[es ‘gat may be
rom si ects eve op resi st o not Tespon
detected diregthyesutitis Flagrhrople chatlup aespah andgadaga by sl ﬁ%}ﬂ%les such as
enzymet har @pybhe reted orldetivwided 1068 dah@ dixaRmésSf sudh BRRGRMudd: S
The label useaps aP%ée%&gbﬁ%tgnc%O?aptga at c{ogs naO‘Plﬁt?rfe? aVOlﬁl%ﬁe bmedgqé o%pgm and anti-EphB4

ncer ce not
antlbodgu ijmfrm@ &bl ye ey oreke mommh@ssszim@@leﬂ@e@}ud@g mt)letrm fhatgiay ge detected

directly!kah 49 Qﬁor&ﬁl@fﬁe eh&nhﬁﬂn@s&m, byt rERAUGE Bbel s WA Ss M@%e aeﬁ: 6, enzymes, that

or f S. an her duction | i.Zze 0 n .nunb Q
s oGk OB PRt R BT B BB s PR R dorC 1 .
BIY, flugrerhprss e ragd caps@eltterm luggseintdnd tydereliepsedosnced itglfivatives, dansyl,

umbelllghgy\ﬁdaerﬁéﬁesb@ c. nfﬁ’@h%f llfcllfgrgs% rand Hact&laylgmfelrase (U SVI"at NG. 4373,50 Y Iuciferin, 2,3-
od known in e effect]veness

t
T A CRA e R L i ﬁﬁsrthﬁee Arepleiesidagse gygoamylase,

lysozyniesatthargs ox0dascs reed, @}D&Be ox@ilse;' gataftvsa 0%idusyy And@flucose-6-phosphate dehydrogenase,
heteroc "cﬂ9&1cfa§§ REA §Slu}[1§ase dnﬁ' Xélldl‘f‘dg Oﬂdagé) @&uﬁ?é(ﬁ 1ﬂﬁnteh%5 thgt%lshbl%%%p&mgen peroxide
¥ ant1-VEG- treatnent 1s an exa Y]
to oxidi PRI HE! a7 HBP il45\pRsies Bt %Wparegld% Pﬁ%%“déﬁ Spin abels,
bactendpha@eklbdmgsmre ffeeﬂaﬁeam@dmelha@se tunor gr ovvt h or rel apse
r.ow h ster

C@onvenﬁonalemethogsr:arehaé%lalble o%bn%&eLquoelé F(}(Jalﬁl’gl 0 pro 118 Or p(?)ﬁo eptl%‘les For

or nore anti - uce
instance; g(fuplng egen’s fsh asgi@ﬁkﬂd%@ﬁfhﬂ@lﬁ&%élr@méqs keselrnllda@fr bitiizofigpd benzidine,

and the Sk GL used @ te%@l[etaﬁ‘tﬁbﬁdl&m tlic AR -GoscribBemARERY ARESTumERR e 8nd enzyme

labels. gegnf%g%xgrgpz%_@ ol a 95 glég? {17 é (fglﬁ{lrpl&lggﬂ]@g%g qt9:6| gerg ay %s ;:Yiu%t'er elt QZ., Nature,
144: 943 A Ad 2 IBvid pied, Bidrnitrando W4y IO dameer!., £ fremaplyMethods, 40: 219-230

Al ternatively, or additionaljy, the anti-EphB4

anti body therapy alternates wi th anot her cancer

t herapy, which can be perforned in any order. The

i nvention al so enconpasses nethods for adm nistering

one or nore inhibitory anti bodies to prevent the onset

or recurrence of cancer in patients predisposed to

havi ng cancer. Generally, the subject was or is
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Franci sco, CA), Y0317, M4, &%, B20, 2C3, etc.). See,
e.g., US Patents 6,582,959, 6,884,879, 6,703, 020;
woEBNABSB2; WO 96/ 30046; W4/ 10202; EP 06663B8BIS2008060115
Pat ent Applications 20030206899, 20030190317,
20030203409, and 20050112126; Popkov et al., Journal
of | nmunol ogi cal thhods 288:149- 164 (2004); and,
(1981); 3110 nlg tjjlzlggtgcvl\znen? %n@@%g t3§%§ﬂ%l§t(?9%% N lBrSerf]e?‘rg ftbe E‘érglrg&re enzymes such as
horseragjghtpeiowidape fnd plkiinopliosnhigfasorThe emﬂeaﬂnlgofrsmh&}béenqh@m ﬁhe gromeshto the

antibod@fs a%@ﬂd@ﬁ%ﬁmﬁ@ﬂi@@ﬁro&@r& fogd‘n@wd?dmaﬁy Billsin ﬁﬁﬁﬁ(ﬁ%ﬁ}t ﬂte&ﬁlques See, for
0 a er el e an
exampig DSt kG g e R SOt v ey BB e g yme

Immung@ehay, hin fedpd dh bngyrafvgy, sl 1. Al genermed A sY anVinedkis.Nah g3 (Academic Press, New

York, Ne@RSAL BRA| 5. BHAG4T aneous, intraperitonea
intra ulnnna and intranasal, and, if deS|red fo

| Iajéngpl 1%a}1%0a({f ﬁeé%ﬁpts 1s; r‘i’ﬂl}reéll f§§er8%|ssa)élaﬁ]i1qﬁlf S[fnfnﬁlfql?&Hon entalls separating the anti-
EphB4 Raibeln fremh ahy HphB4dat enging Al iugeitibm tTha netsetibmatly is accomplished by either

1ns01ubf1191 é’ ‘Lﬁé’ 09 1%34 alnlgytoﬁ)aﬁ% 184! aﬁell ﬁgue lfyrf](ﬂtgtgeee{sé %gﬂa&%ﬁ aglgy ads t1 n to a water-

cuaneusamnlsralo eanl
1ns01ub]ie §1a§1@ PY s&ﬁz}c? (Bsastne'st- e M SeP- w 76{) |bgéova]ﬁ1ptl9@,]pb1}g (for example, usmg
glutaral&ﬂiffdelcﬁ)hﬂ-la;klhy (Wlbif hhﬁiﬁ(bhiziﬁg g aﬁQ§)BB4 zﬁhflbcﬁher @H]IM éﬁ&dgﬁe afterward, e.g., by
oLan be by any suitable route, e.g. by
I ons such as intravenous or subcutaneous
i ﬁ]e emrqswf pdgpendisiigpld ey papemped wihe tieroltifghemistry and staining
protocoﬁﬂﬁnﬁﬂn&ﬁd’t&ﬁdn@c@l dta%m%ro'f BsucQbctith than'e&l shoWBo B rtIRBIEMethod of assessing or
i on. of the I nvention W

detccting GRBA of b Gt o LG TR Mt Bt BB LR e gp ooy o probe
and visgo@delhmadint gins prac tangelly bFalotoresnif orflugensi deha@lt.i kpnsample preparation, a

tissue of J&ll %@QQ%%)ﬁtmahl%i (H)gf@algrta%u@eé Eﬁeﬁtzln%rbeqlseﬁoﬁ)@%@ep& 'sﬂlQ)les include, but are
treated, the artlcu ar ei'ng treated

not il et celopte e FRFT- BF-L BT a1 MO FOREPEEEHs. pffghoma, and leukemia
cancer @Bl S@e @fnplt b bel bigoied By 3 vatibie ofirdcaluaf kidbeh inviar ayt i@fudinfi@ut not limited to

t i .
surglcal%gcqp(ﬁli %s%l%g%x{@; hﬁﬁ’sg glIe tl@ﬂmnw ‘%Eﬁ{e%rog 9%?1 L IH gne%ﬁlp C{é_ Plg sa%‘ple is fixed
and embsded 1] npfaBRQF Ee hth Shedispp m&‘f e BeH - @@Ser‘{?dl bylcgnventlonal methodology.
One of @Pihdr® Ekal ih Yhe bi® ﬁvﬂl‘-bb@&o@ﬁ: it Thi cHORE ofQITixAE & dagaitedby the purpose for which the

sample 1s Lflo be% Iloglc staln t eerywesg] a‘i alozredt 6neea(‘) orhllﬂe q}ll 19 Ehcej %rt Wll]talso appreciate that
i've anount of such

mﬁEMﬁeﬁéﬁﬂ§“@ﬁm¢H@m@W@ﬂﬁpf@fm@ﬁﬁ@ﬁéﬁﬂé@ﬁéﬁmﬂhé“inventlon

pI'H@Sn%‘S"be ﬂ)e‘ffoﬁﬂa@ infcOBTRHAT Wil hdditidd6! deyR@e s SBFEREi@T staining and/or
ctors Cuss

her f
ﬂuorescg?cg zng%% [é%bgfhlzaylorb gItgvg BN 1ﬂeeth0§ ?{ghé y& g\élg% lea%ﬁct\mq({ 1Hctl11rect assays. According
to the figstlavsapi boidima bl aotibor o the sargsantige ¢ hr&ipehn beftomaeddiregtho Uhis direct assay
uses a li%lgme;geﬁtQu&%s/ % ﬁﬂclorets&% t&% i éﬁg}%feQabglgpﬁr%%ﬁaﬁ%é}a%l%h cali B¢ visualized

prevention or treatnment of di sease
Wlthoutngr&BtMOgyt 1éteraﬁ1§1é 918 a Sriplcﬁ hndgeﬁ zfswés,dg}coaf,lgettc}c}é)n{nw érﬁlp?ddlkfmds to the antigen
and the{ whigled ks edara hoialybinds th the pribirnatib@ln. Wihtrbithotcherarag@idg is conjugated to
an enzyﬁlgt%habglsa &]?b%{EQJnQ%E ?dé&dl&suﬁsg%‘&%%é% pLOVg(,eQ%QQZa&B 0% ltﬂeeanngen Signal
di sease to treat ed anti b
amphﬁ(t%@ %W@F?atlsfi sAfe S&“@Eﬂaé/em@Pdlﬁﬂﬁ’éaydfia@é"é% giffer &piioags o Fi‘é primary antibody.
ank@b@ﬁymm&r@dﬂmaw5ﬁemedmﬂQfm@ﬁﬁ&ﬁmmmdMﬁupBpkhewam@uﬂkEd“mha
detecta‘tﬁe m(gqu ?@dénre us?l\ébse%gaf:’]e g&aﬁ% 1i¢h canhtie gE eg l}g Qr%lﬁ)gd ?{gléhrelf&l%lvi.ng cate geries: |
disdertiemithyryargfle nrwamntpmq@umﬁgdlww@l aé@Va rfurtipHesazant o Bibhjsstc section prior
to, durlr%u)ir toablive I@l@rﬁila@ ib@&e@lfe@ ot &ahhe eﬁl@bé ©RtvaBrhe RS slch me@ﬁlg the tissue

sample g Cltrétrel%i‘lt% ?rgl:aye ‘?Seﬁ)gr];‘l 0§1 4 %nentaLﬁ%ql% ?4ndll Kzgmrtzoonzsttf e 4%153 &996))

(e.q. O | my/ kg- 10ny/ kg) of antlbody is an initia
candi dat e dosage for adm nisiration to the patient,
whet her, for exanple, by one or nore separate

adm ni strations, or by continuous infusion. One
typical daily dosage m ght range fromabout 1 ng/kg to
100 ng/ kg or nore, depending on the factors nenti oned
above. For repeated adm nistrations over several days
or Ionger dependlng on . the condltlon the treat nent

s oy o Y Y L

1mmun0[]39e§ 18 f
o]



10

15

20

25

30

conprises adm nistering an initial |oading dose of
about 4 ng/ kg, followed by a weekly mai nt enance dose
wo@ooahaned7 2 ng/ kg of the anti body. However, otP@&F/US2007/060115

dosage regi nens nmay be useful. The progress of this

therapy is easily nonitored by conventional techniques

and assays The anti - EphB4 antibodies of the invention

algo‘lalo U’l%%an%gilongl b?skuiﬁ/s’?ea ql?ettessglg Iserc] on T 25%)48-6 gr{rr?asgzsa:pg)bod%(: E)f f sufﬁc1ent period
of time md updes igiehde appriationd sactt thas tha nltlm?bso@iﬂ@@y bings @b@tge@rw antigen in the tissue

sample. d&@ﬁfpht@@@nmdngwr aﬁi%ggthlaea% b% %Et&at@lh&dl b@r@(ﬁm&rbxl%ﬁmbrﬁé‘n% Uik Bxtent of
r a e ln n
oincins TR S o S BB REDS bt o e R AR LB Ry

Preferalglg the dabeligpn Ephﬁdw dabtli(e £PIRBA) andhi clralghes c@mpllmé ®ltaration ¢fghe chromogenic

substrat® QJJP&S% 3’ Itﬁ%m&lﬁﬁmmqu&)ﬁ %eh Oﬂefer@oﬁy Ilﬂ§§1gynlpa%5 ﬁf)éﬂ is C(l;}l‘ﬂgytgcﬁté antibody which
ntitative detection (neasur

qual i tative an a
binds sqe@g(@pgg) tlwlp;flﬁa% ?ntl\lm)dtyﬂeogﬁ he Prérfl%)f @]ﬁk{@y fséabglt E‘&ﬁ i(-léa fmnb?q’}( and secondary
antibod@aR @bdnetti-rapecibedyf. he i nventi on prOV|des nmet hods for

d%g%ﬁ% ith‘llt%l) 333.1%!1 %%t%%ou% a%&o%rﬁ% tsfhe mn&?S‘tHJn%%t%ﬂm‘?ﬂEd e.g. using

or ac ods co r|S|ng tecting

a mlcroEﬁlﬁagA_ld Slpiping EBW CIHFE r@ﬁ]@g}y %%m@)@m ppy Ke g{lf&qy% i gagjing intensity criteria

may be Salipk@asfisliom:a pati ent having or suspected of having
the disorder. In sone enbod*gfﬂgs, t he EphB4
expression i si ncreased expression or abnor nal
( UNSETSink Bilers X PT ESST O, {11 SOME ENMDOUT MENt S, [ §ire
disorder is a tunor, cancer, and/or a cel
pr (ofid fiBdialii dRerlaSQEMEr . TN anot her aspect, Thgg
I NVERbREy ffepibdeginaR debcdihema@dihhr fophUsde adk.l bodi es
deswedkhedodaat ehining WoBketdin tlbe tlant 0% HpkBdiisant | body
conprises a detectable label. In another aspert, the
I nvdadera@no gromataihes isobeovep Ingnorarhand Al obthe tchie ant 3+ EphB4
antibodi es described herein and EphB4. In soni
enbodi nents, the conplex is in vivo or in vitro. In
sn@ﬁalanbmlm@ scatrbafasamp# (ﬁlﬁlgﬁ@ ARG IT19@ S5 1CRIRER T @b prognostic. In

some enab fhl’l’le]il Ea)lstalmln%%att‘a 0pof‘e Rn%i)outg ﬂ]éj g%ar r% cih%%(()]sttlce asn(a_g%/lpﬁ!)%l(ésﬁlcjs% 8ther
embodifagyts, ¢ ﬁ@m@m{a‘@@t fcom O@fOOLEp) thdghplns d;‘q:gyosgm@d/@f pregnprtieybliers uglfrstood that when

cells an&)@l tlssuk ﬁ@ﬁ\@ et & @&13)19&@61@&5 ay e%&n@(ggﬁg 1@ rstaﬁ?ﬁ@ ﬂ@ér@rall}adetermmed or
1 0l O € assaye

assesse %{Lglog?eﬁ @ndt/ s Engea(ﬁspﬂp (}g?cft% fﬂoalald)é g,}rrrolglgmg 8%\16 t]éat méydtfﬁpfﬁser?bm the sample).
t Oiger samppheghodd, kdowa At dompgpili BAr sandwitiodypyst @c atll eamblisivg and widely used in the

“mmwgghg%ggwmggm&an1ant|body/ EphB4 conplex with any
resent in the m xture, and detecting

a‘gﬂnrp%ary psoEpIAT e AR L adteess Bphy34 piplogprdo Fﬁn%ta Wéﬁ/thcrﬁ% sample EphB4
mramhwmhm@@aﬁhﬁgamn4ﬁmﬂﬁymmgmpmﬂm@med'ﬁﬁﬁmﬁ&ﬁaymhymyg&h@mss
1ns01ub%ﬁ£]e(a OI]C ere[heacr {r]% (l)n and %E ethestwcér %Q#E%hé%ou{lcﬂg thQ aﬁltﬁpﬁﬂi %Eibody are

n1X|ng
Sepafateéﬁltoinkﬁltﬁdliﬂ@ndéﬁéer ?W@Ph%‘t rTétﬂ §epé‘ﬁt10é}é9t3é@lfnip¥*ﬁ@eda>bi tdpapeiag fwhere the binding

partner T PRAnsGIONA® %r cent@fbgaﬁgwha@@@mdlmaﬁ&r Y R@retiyiR@d @fier the competitive
reactloni 'ﬁle)«/ll%l()lin of test sg q ]?%1%? }g nﬁlerse(l: Spr(g}oortlorrl'nl'qJ nhe amoun? Cf%o%d'?ractrely % I,r]neasured by

ve an stert c
the amoalsi@él}lgker Atreting¢. | Rosd-respetsh odees fdlk ke Brouath bt Hiphled ayxnimepgred and compared

with thd YEsE ﬁsu@cg totqﬁb%m%@vleiy‘a%rﬂlgle e AQERt §E ﬂ]ﬁ%ﬁz’se%lgm Eﬁ :@ékample These assays are
ue abel e

ue, i mobilized EphB4 an
called Eiﬂﬁt Sy%ﬁWB@e%WX%BH used W@lﬁtﬁta}’ A - EphB4 anti body
asughthet seqrcnes O@mnpetug‘&tae;sy calladea 'Tharh@kdust ssyaivtssioat@de aptese separation.
Here, a KJ&%‘Q% (‘ff}"scm € Igé:\%ﬁl%he E i[]lg'@ls lo %ld aﬁtﬁ@é& shc% tl@aWheg %tﬁ%@p an%body binds to

functional | that does not interfere with t bi ndi n
the Ephi¢ thEatﬁsaceaﬁfae FHIEPIBErhsdy At ien Be 7 NATET BuY ﬂiﬂ%t%@r G Lphk4 or its
known for use in inmunoassay;, exanpl es i ncl udi ng
noi eties that may be detected directly, such as
fluorochrome, chem | um nescent, and radi oactive
| abel s, as well as noieties, such as enzynes, that
nmust be reacted or derivatized to be detected.
Exanpl es of such | abels include: The |abel used is any
detectable functlonallty that does not interfere with

- Y p— L T
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directly, such as fluorochrome, chem | um nescent, and
radi oactive |abels, as well as noieties, such as
wewynew97 t hat nmust be reacted or derivati zed BPOI/B£2007/060115
det ect ed. Exanpl es of such | abels include the
radi oi sot opes 32P, 14C, 1251, 3H, and 131 |
fluorophores such as rare earth chelates or
1mmun0é0§r e%tcl:v\e? Iérggrr?éntg ra]rse c?njuga% nciovw ta b]\{ﬁ?nschonal org'arlhlg{ér?dleé? é I'arflzl enzgme such as
peroxidgse gCOnJugqitq:selfq sg/leqtqg]é(prﬁl@rva@; entpFdBh a@b@y isaihat bipding & thggeti-EphB4 antibody
inhibits ()H)o%ntlai?e@the eru?)m e kiivh ‘%Z)f hofdel. THikGhtHRH dAbJﬂ se 12W%.Ely practiced under the name of
EMITdlhydrophth azi nedi ones, horseradi sh peroxi dase
(HRP), al kaline phosphatase, b- gal act osi dase,
ghercoemnghiases ustdyis oaicimndraga octheds il dormgtrdas esyy. hge gonjugates are

synthesg‘l:diﬁ(e%le&ﬁ/l 1gﬁ§§§a lo® ?rloﬁ&ﬁeg %1{;9[)&5@@1%@'4 snfifl @phB4 fragment so that antibody to
ose- 6-p ggate drogenase, heteroc %

hapten SISl S BB (i oBHE PR RA A e R Yol B ig sy
procedund thdEphR4 grergyt irethd thatan@Rpliloyis] day-8pidgenibpdt tetigellévong anti-hapten to bind
L di - a. dy ¥ r. t i
oA 58 08B LG AU 06 SEBL0 AR e
hapten iy 3 f¢qEPi@phage | abel s, stable free radicals, and the
|&M@md@@%ﬂﬁﬁﬁ&%@bmﬂ&hﬁQﬂ&c&ﬁﬁmﬁM@hbﬂ@hE4&@mbﬂﬂ£4hh@&ﬁx In
s.coval ent

sequentla?salfc{\mch assays an m}m0¥1hZ€8 a19[1 hﬁh an 1}9]0dg 1spo ld¥(f) glgchb tas% sampF%rphB4 the test sample

ance, agen S Suc
is remoyeg Iaﬁj(ydffaslymgdtégbougﬁ %B@}S ticd wsdsoph) assedopd, @bqle@gm‘u EphB4 antibody and bound

materlahh el pélindfcksReNZiei, N8 an@Bd of lhﬁnd thak® 1sr§§%tlp§roﬂ9b§t%gal iQest sample
e anfi bodies with the above-

EphB4. IP LFSPLE aatit SO CHAF PR HELRERE ngtr?ﬁpareaﬁg é‘?‘?%‘e fine g labedgglgmti-EphBd. A
sequentfabqancbx(anph}glsmgjar&nn-lEal[LB4 niNosclond a@b0dyA¥ Bne(afitibadyr andrepatye)onal anti-EphB4
antlbodf?‘gsqm%ﬂ@r 1§us@ﬁpin (e@tﬂ% Xﬂiﬁ)& for uer et al, Nature, 144:
et al i ochem str 13: 1014-1021

(111‘9 -f%:sgom@%ﬁ: ﬁlerglty e)éﬂmpla{-}f detF(ﬁﬁﬁﬁsﬂys foT\%thﬁ%q(gt her &JGT:hods now or hereafter

develop2d @at 2300tL BBBY antdory (Mdyigrdemymindtiontdit Bih@e e mcludud Qvithin the scope hereof,
1 h {; 412 (1982). Preferred | abels herein

mcmm§¥g%gh§§%d%§%gyﬁ% as horseradi sh peroxi dase and

al kal i ne phosphat ase. The conjugati on of such | abel,
Awkk&#@hﬂﬁhﬂgethe enzynes to the antibody is a standard

il an er aas‘t elctv 0 %h@ A Qlfc::n 101, aneart];c rof Qng eufa%tfure%on anfrllnggeraEtj‘?iéls }llﬁlefui fgr the treatment,
i ‘mrmunoas ues ee, or exa ull'rvan

preventigp angfor dlamﬂmﬁ the drﬁ(@@*@fﬂtdﬁ@ﬁ@ﬁ elp)a? apliowﬁedo ff heaﬁzs}ﬁ_rvémawfaptbrs @dgmprises
a contai_g& RAI RS pdcRiee 188! oh Br BN EEWIIHTHILINRASS. {a/%it'a'b\lld d’dnt&@rﬂ@&i&ie, for
an na

n | o n e.an ,
cxamo g BT 8 e AT PP N VB Mgy o st
plastic. (Jjhe cohBiperb6iBs a dopmubioh wiiglt i binitsglf orméierg@mbiged; vathragahei goggosition(s)

effectwg RF tré%%{gg ﬁﬂ?\‘%mﬁé SYor H@énh&gﬁhe cbﬁﬂfﬂ%ﬁ larld'nza tﬂéw@ 4IRS @kcls%port (for example the
separating the anti- EphB4 antibody from any

conaingi Y P TR FROT Freb PO “TRTE RBHTOUNT Ry eston nccdlc).
At least@gCo1elap@hie the bymmebitidnay anjangbodyulihk inzénngn. tTihelagbd padkpdeBabert indicates that
the com@&gt op gqu/g:d @ trgqugaﬂe &H(ﬁ’!logl%k’l&ogée ELRB Qs ctaur&gr %‘?‘e%yer Qﬁeoaﬁ{%g ldf Sanufacture
sorption to a wateri nsol ubl e matrix or surf ace
may cm@géﬁé ffxirstét)ntaal}er Wlth awogposglon]%tarpgbslerenb V/h(ir@(]/ e eqygposition comprises an
antlbodfz: @flﬂ&l 111Vfdg10(1 faod (bﬁé(s’éffﬁﬂ @ntalhSi wig) a@J)Ih{ioaﬁ(aﬂ coh@hyd @herein, wherein the composition
comprlsesn at §u%her C 0t0x1c%%ﬁ%bj[ﬁ1a leo(g Engallqua c eelru\qigl gm{)orghment tfgle %Qlengon may further
comprige mﬁ@p Far e 1m1qag{g|ﬂ@hthe fpiandse gﬂn@ bl CQﬂipO?ﬂl(@lﬁ esin hguspchto #eat a particular
conditichad P Ea@cdﬂaﬂltehﬁn\%gaiﬁa&?%lﬁ gmnicmmm@mfa&tu@ E?ﬁfmgﬁ& Edfnpﬁﬂ:dl second (or

i) o el o e R LU S T o D B Er by 8% st v
of assessing or detecting presence of proteins in a
sanpl e. | munohi stochem stry;{ "1 HC') techni ques
utilize an antibody to probe and visualize cellular
antigens in situ, generally by chronogenic or
fluorescent nethods. For sanple preparation, a tissue
or cell sanple froma mammual (typically a human
patient) nmay be used. Exanples of sanples include, but
are not I|n1ted to ~cancer ceIIs such ‘as colon

e .. . o
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sanple is to be histologically stained or otherw se
anal yzed. One of ordinary skill in the art will also
wapprastcat e t hat the | ength of fixation dependBCUpP®07/060115

the size of the tissue sanple and the fixative used.

| HC may be perfornmed in conbination wth additional

t echni ques such as nor phol ogi cal staining and/or
phospha&@le-léjug%rgsgag ne? i r sa SI‘O él¥1(g.1vagé{ %’ (?sle szo g\ I‘ ec 1nc dee othcir materials desirable
from a cemgignrigl and\pseiptadiinegt, treludingotiicy blétersedsls@% ﬁlbtsmﬁtcttﬁg apy syringes.

afHe |f(h1@Q]Y1g 0 eiaﬁﬁlest kg %th@c@ taﬁcg,%ﬁp((sﬁloﬂ of thERBAN. i1tSs understood that various other

determ ned directly. i rect uses a | abel ed
enbod TP PRIEH 0 S| Bcent Pesg G

enzynme-| abel ed primary anti body, which can be

visualized without further antibody interaction. In a

typi cal indirect assay, B¥AMPLESted prinary antibody

bﬁﬂaﬁiﬁe § %eh@ﬁm@@ftahtggﬁﬁa ndibfign a | abel ed second ar y

ant1 body binds to the £r|nary ant i body. \Were

SEUOTPAHT SIS B EgenTae ﬁ?@E&F@Wbt&mﬁﬁﬂgﬁiyﬁﬁWWﬁ”o“b“pm%e‘A
variety bfaldelods ag kRbwrorog et ot gemfratfng dopod@hly tbrstith §6ih atieh ar&nﬂxddtecd interest can
be obtaﬁlgzi %? 1\5&90% of ée%&?tln% élﬁl% £ of Ltelreg & ﬂﬁ |1 € ke 0§ d@x@& antibody library as

I catl oh occurs because sever secon
descrlbf‘alnt s s esMamlior @8- S H OG- 13 etoartsclest tl%lrgé%lagé Hisplpygvere screened
against BISHBW&Iisypr(a‘ﬂﬁ (R3:6) (ﬂljage _E-]tISApUhlljm rcy)nea R@ie Oflece € AGkad: yharacterlzatlon by phage

competlgl(gll: I?Lg%g ¥n dti assaI Cl%nénb Wﬁl 0[1(1: %m{)ﬁc’a%er %tlbo\éf Icl(():nae c LM%M%)CH( IEphB4
ephrinBg fingeragiepis | @btleémmpeeﬂqm@é ﬁvwéolsg@ﬁ @ﬂ%ﬂelles}edg@rétuﬁlerdmﬁmSO Te fygprove the

affinity bJ1dn@vd. opHegd BgRy 1iR&ies WS¢ éi:ﬁerit&&igihﬁz PRk EAMPHE W30.35, each targeting selected
res | Scusse

aration prace
v B e LR S SRS pPE i LIS PR g
protein ﬁr(dltlheg\nfﬁmgy detel@nnrdyam@&@b@m PFadicd Howes gmarpﬁh-reatte@wﬁﬂblprgth IgGs, and their
affinity el Jeteﬁﬁ’n@éd uHEgt ]ﬁ%l% TRUE]teRSs otﬁﬁdfi’ttn't 8&he %@@5 atn!i ABME n%%%lc%nes are shown
in citrate buffer may be carried out (see, e.g., Leong
inFigugd. 31 Appl | munohi st ochem 4(3):201 (1996)). Fol | ow ng

ammeEBGHWMa@homkbm@pE@gggmmh&xtissue seption is.
exPRRE, dﬂ@e dnggtfxmﬁ@@ Anb@pqﬁzt s, sarfsyfﬂtﬁt%% gegt%ﬂalgﬁtest@ﬂnéatmmm with

time an er ‘suit e condi tions suc ) )
a BlAcse'I'rdt0yvaaved Ghtrrpirnddsct eV ie)- Car et igrgtdy Riedsrxagdtpsensor chips
(CMS, BIAcdrBIBC § W& SAbevasad Wfth &.cthpPP¥ ORlirhayBmEfthyl)icaB&diifh@E hydrochloride (EDC)
and N- hg 0)! gu\élcurill dte {(NI%S& %caén dll%g to etsg ! Werns%%mpoy on:% SA'In 1z E?)EB angboog{/w%s Odiluted with
10mM gofhipm gg@ﬁrﬁit 1@—1 1.5 1@e§ug/pq}[-pqﬁgg1n1§ytlog afj aﬁ@waﬁtyofépﬂém@ﬁe P phicve approximately 500
responsgﬁil‘@ (Ii[ﬁ bf (%uﬂl@l%ﬁﬂlb%d}d iI‘&QtUﬁ@ &ﬁianal@lﬂl\/l@was E’ﬂj &fee [(ﬁJRJcHunréaH&i groups. For

klnetlcs puts flsgfemgrét ]H é%\n’lacg}mog? (?' & 515{ fum S ﬁlg Ut mutrlﬁe pgﬁé’]g ﬁgl& Fﬂleé (0.7nM to 500nM)
were inge¢iigist P]é‘i @ﬂsuv% Tager3031 2507 ariflne eave R i/ me. stvaotogeis (Ko) and

dlSSOClaPBIﬁfm%J (@l?f \yeré Qﬁul@t@azﬁéﬁgg lsﬂ‘*—hplle @119:% Oﬁeiagéﬂ%%glalhgﬁlo&p(BIAcore Evaluation

ant i bi nds specifica to the ry
Softwarg ﬁ‘tr?l‘B]&’d% T&l%e(@lhblll%dlﬁ?(ilaﬁat} %Qnséallﬂ (IKS% czflgﬂaiteg Bsbtia? ratio Kop/kon. The results of
this exppidhepCdrodan ia ihldro dfAasighifke mamkaneysua:nte]m badyot pesfogoat
anti-rabbit antibody). Specinens thus prepared may be
nmount ed and coverslipped. Slide evaluation is then
determ ned, e.g. using a m croscope, and staining
intensity criteria, routinely used in the art, may be
enpl oyed. Staining intensity criteria my be eval uated
as follows: TABLE 2 Typically, a staining pattern
score of about 2+ or higher in an I HC assay is
di agnostic and/or prognostic. In sonme enbodi nents, a
staining pattern score of about 1+ or higher is
di agnosti c and/ or prognostics, I n other enbodi nents, a
staining pattern score of about 3 of higher is
di agnostic and/or prognostic. It is understood that
when cells and/or tissue froma tunor or col on adenona
are exam ned using IHC, staining is generally
determ ned or assessed in tunor cell and/or tissue (as
opposed to stronal or surroundlng tlssue that _may be

oy o o S
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i nsolubilized before or after the conpetition and then

the tracer and EphB4 bound to the anti-EphB4 anti body
wae@78spar at ed from the unbound tracer and EphBAr/uSienso60115

separation is acconplished by decanting (where the

bi ndi ng partner was preinsolubilized) or by

centrifuging (where the binding partner was

precipitated after the conpetitive reaction). The

amount of test sanple EphB4 is inversely proportional

t @Aﬁﬂtﬁg %ng tafﬁglfty ala@ﬁ%cst(ff HSEpnBe anﬁﬁ(ﬂ%y{o%gméglyan& B@Jse EphB4.
amount of marker substance. E%se response curves with

known anounts of EphB4 are prepared and conpared with
the tegt resultsmhﬁmqmagmltatlvely deterninamhaﬁamgﬂl
AntgphBht present i the tes T These
assays arém%@FHed Kt 9] sysﬁ@ﬁ%ﬂmh=n]@ﬁp@nes ol lfised KdmM)
vws she |det egt abl e markers. Anpj her | spagizes of .96 32
Y“86§99&5't'v@2§55ﬁy £@4d ed ? <B@ﬂ093neQH§ assaypogoes <0.14
n equir phase aratio : conj uga
Y“nggg%%yne &P?h t he %@%%4 IS ppgpar=d aﬁé used s %ﬁ <0.12
YW3-BaPlahen aHti - EphB4ANant i bodyNdi nds t d3’he EphB4-%he <0.19
YM3prsepenge ofNat he ant iNnAEphB4 antabody nodisfi es t k.05 <0.11

_enz_yrre actl V! ty. I n th! S case, the EphB4 or_
[ &%ifﬂgﬁhk@%eﬁﬂérﬁ%aﬂh& MosRedabtMBy SAUPERY 8niBEE oINS %&@Lwd against other

et 5 Ak CORUGRTGL B aeanp B o RB i LR human

EphB1, &nyhdn-DppbiBiunan Epifd dyhugen EF@6. bious nfgr ofsiedien, aqls iverEphBdied to FACS

analysmat{)] Hét&pﬁﬂﬁlﬂ lB 511%' ]ipﬁBépc{‘ntllR)gfeg ﬂ{ahyatA%ﬁ Eﬁoﬁ]ﬁl SRENBB dﬁ:l(hu chs§ Yact with human
his method per se is wdely practiced

of
ENBl&Wﬁ@#®W%%Iﬁgﬁ€mﬁﬁ OB @Férlc conj ugates are used in
SExemple 3:mind dipbibvcetiived iatsl HpoB4 lae@nDORnE0Y 8 aasibhed alshese

Clg Ia}d&gﬁae% AhE m2 Xﬁ]ﬁ]? gfﬁdlnl% %&BQXm%QM%'t@ %ck Yhe 1ﬂté’1];l%¥1(§}1g)f ﬁlembrane bound

| ow- ol ecul ar - wel g ragnent
Ephrintgqng Fphp4.avsoriseass acell- P?éﬁsltaé%ﬁy 1F1§Vh§]ﬂl E@tBé At ) 11]“3132 VT t@reéenteéby different
cell typ&i BITB deh‘s&w&é)ﬂbjrebbg@ﬂl&pzﬁhmpﬁﬁiﬂm SaidBsetl tonfemaSte HUVEC Eplb B4t express high level of
EphB4 IQut OWQCVC]tyOf E}%‘f}l;] §£ alitldrelfle\?&bll%ﬁf oantlg{pglgéf an'fltg%%@ Arﬁn ]%%121 le@tlva o%r\]x}as tested.
t Hércells yveaﬁxprewna @matn EprinBprenpengred ﬁﬂf@lﬂom ém@mwf}ﬂm lglaﬁﬂeEphrmBZ was
cloned ih@%b!bﬂmﬂﬂlg{"ﬂ Vacté (ERaheH ahdsubRQcARAERGS &herQf stdbR&ell line with 3T3.Flp cells
' a change in fluorescence when

._conju
(hwmnﬁﬁgkﬁgﬁégﬂmﬁg&ﬁmFlH%&%bhore. Sandwi ch assays
paBteels uycaaxbryssmg bumag EpluinBE were prladaydbangtliH¢atkeilsgor 16r BphBdes, in the

preseanBr agsraﬁde OESQB %hﬁt%ﬁﬂé&&d |A%§Vat1(gnrbf E%%M @&Eﬂt(ﬁ‘ Iwassaggég\é\ﬂ ‘tgfhmmunoprempltatmg
SanIrTTTDI|IZ€ anti-E antib glsuse

Eph4 Gy Bt DL A NP TREESTERpEoD Ry d-hospbo-
tyrosincae@titioyly (@ bbdyrig] 0; tUpeatd) osimdwdsipin Bibtting. Bre@yl c¢lb w@ﬁs}@fcbma RIPA buffer. Cell
lysates &&g aﬂgied ﬂﬂ@ﬁhﬁ%n&{%h arﬁ%%4 Qlﬂ{)ddp 99%)8‘%559 a(EleJeRg I z@her incubation
hen separa fromresidual "tracer. he armun
at4C f% %’r]ild‘ﬂf fhgd efélfluqogontﬂ ek et aeddpBhsig Putra A %gémfee §PhPé‘é>h$§P1@rylaﬂon was
analyzeEB;h‘Bésterﬂ Blot uSlhgﬁJ]ltlth(ﬁﬁQ@SosmS ansbil eB10aFpdRYS attaR@nctr®Stion of 1 ug/ml.
Sﬂ}npes‘gts 0 rs]%!: er%rr? are ed b?lfél?rrag 8 eqla n(g 3'}:!106118 On%\% cells caused

seq uen W C ssay usi ng an ) )
dramaﬂam%mﬁﬁhmorﬂmg ef IphBe (1%%?16 PigSdayA %(émlelﬁ@pramub%@mf Ha[ydECg with anti-EphB4

antlbodp@lo}d&i SQITD@ lat ﬁ@tnﬁl)‘ fEﬂ@&lBéy %ﬁdh@ﬂgﬂﬁ&ﬁ@roglﬁ%hﬁipﬁﬁﬁadoﬁ 1nUl§c€(f M)I overlaying

3T3- EpimnB?Tﬁ pang 8)6 n%ra% trgatmgft) %\I{ -I(-%%hf 2 e OE%%4 ﬁg%eh dqo? caXse EphB4

actwatupmeEWEﬁse(ﬁaegﬁf ztné B), @tel\pgﬂre@ip@HUVﬁ@pellﬂglé n(a dttnponﬁph BghB4 activation. These
results @faﬁnspéa A1 Fn@Ep RGN Gl STk B ArQRec@ior FRIBArA B LARCLWAGR cell-cell
thin the scope hereof, including the bioassays
c"mamdescrlbed herein. Articles of Manufacture In anot her
aspect of the invention, an gyticle of manufacture
containing materials useful for the treatnent,
prevention and/or diagnosis of the disorders described
above is provided. The article of manufacture
conprises a container and a |abel or package insert on
or associated with the container. Suitable containers
|nclude for exanpl e, bottles, vials, syringes, etc.

o e




effective for treating, preventing and/ or diagnosing

the condition and may have a sterile access port (for
we@xanpsw9t he cont ai ner nay be an intravenous sedTUS2907/060115

bag or a vial having a stopper pierceable by a

hypodermic injection needle). At |east one active

agent in the conposition is an antibody of the

i nvention. The | abel or package insert indicates that

the conposition is used for treating the condition of

choi ce, such as cancer. Mreover, the article of

nﬁl%ﬁg@@ﬁe!%r@go[ﬁ@%v&ﬁm% Ben &e@()nb@i ih L(ﬁ&td.etﬁp@tv@iy Bﬁﬁus‘é\&tﬁ)lﬂ arfd example for
i on cont aj ned t herein,

purposeg g oi‘fsylé)ggndgﬁtargﬁltg,ﬁ%eodavn%tpnst aﬂ%e)ﬁaﬂygs%[j?euh)cﬂ%o% tg??&‘%%%ﬁ (a)s;%rrgitlin% I"Ehe scope of

5 theinvegdmond container with a conposition contained therein,
wherein the conposition conprises a further cytotoxic
agent. The article of manufacture in this enbodi nment
of the invention may further conprise a package insert
indicating that the first and second anti body
conpositions can be used to treat a particul ar
condition, e.g. cancer. Alternatively, or
additionally, the article of manufacture may further
conprise a second (or third) container conprising a
phar maceuti cal | y-accept abl e buffer, such as
bacteriostatic water for injection (BWI), phosphate
-buffered saline, Ringer's solution and dextrose
solution. It may further include other materials
desirable froma commercial and user standpoint,
i ncludi ng other buffers, diluents, filters, needles,
and syringes. The follow ng are exanples of the
nmet hods and conpositions of the invention. It is
under st ood that various other enbodi nents nay be
practiced, given the general description provided
above. EXAMPLES Exanple 1: Ceneration of anti-EphB4
anti bodi es Anti-EphB4 anti bodi es were generated using
phage di spl ay, using EphB4-H s protein to sel ect
phage. A variety of nethods are known in the art for
generating phage display libraries fromwhich an
anti body of interest can be obtained. One nethod of
generating anti bodies of interest is through the use
of a phage antibody library as described in Lee et
al., J. Ml. Biol. (2004), 340(5):1073-93. d ones
sel ect ed usi ng phage di splay were screened agai nst
EphB4-Hi s protein using phage ELISA. Uni que cl ones
were selected for further characterization by phage
conpetition ELISA and a bl ocking assay to determ ne
whet her the phage anti body cl one could bl ock EphB4-
ephrinB2 interactions. C one 30.35 perforned favorably
and was selected for further analysis. To inprove the
affinity of clone 30.35, phage display libraries were
generated in the background of YWBO. 35, each targeting
selected HVRs for soft or hard random zation. Sel ected
cl ones were screened by phage ELI SA and t hen expressed
as Fab protein and their affinity determ ned using
Bi acore. Selected clones were reformatted as
full-length IgGs, and their affinity was determ ned
usi ng Bi acore. The sequences of parent clone 30.35 and
affinity matured clones are shown in Figure 1. Exanple
2: Characterization of anti-EphB4 antibodi es To
determ ne the binding affinity of anti-EphB4 Mbs,
surface plasnon resonance (SRP) neasurenent with a
Bl Acore(tm-3000 was used (Bl Acore, Inc., Piscataway,
NJ). Briefly, carboxynethyl ated dextran bi osensor
chips (Cvb, Bl Acore Inc.) were activated with -ethyl -
" - (3-di et hyl am nopropyl ) - car bodi i m de hydrochl ori de
(EDC) and I f-hydroxysuccinimde (NHS) according to the
supplier's instructions. Anti-EphB4 anti body was

I 1 T A P~ A AR 1" e a - - 7 1
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were injected in PBS with 0.05% Tween 20 at 25C at a
flow rate of 25ul/m n. Association rates (kon) and
waele@3esieat i on rates (koff) were cal cul ated usiPQI/ES2007/060115
si mpl e one-to-one Langnuir bindi ng nodel (Bl Acore
Eval uati on Software version 3.2). The equilibrium
di ssoci ation constant (Kd) was calculated as the ratio
kof.f esults of this experinent are shown in
T‘Z&E‘ﬁé@&ﬁl&&% él gnifies that the neasurenent was not
perAngsotnged 2miABhB4 Srtib@y netinmgnaf f i nity and ki netics of
a(ﬁidt tePEBAWR MitréDREH ()@ﬁvetlgpemém &0 (APRISEquER BB cctdMiohR group
i gen human antlgen Anti - EphB4 kon/105 koff/ 10 4
C"m“%‘(nlvp kon/ 105 koff/10 4 Kd(nM YWB80.35 0.31 0.75 2.4
003 OHYELBonWBE: 8EckDA 1-Al P 8vhetei@ AQR 1 KisRAGQDYSBEY A(SEQ ID NO: 9)
0(1195 <H‘@YI\{A%%cos Qrﬁ%%@qu@r@ng BQZVh<relq BQEB7<3 sts@EY@(sﬁng Rod3)
Yfméo 3BVIBA PAsRgRC A CUrk avhde@é;l@es QESTI AP (P @ FRMNP-15)
e(xvpe r i HeRHHS conbhigingde@ssoee D AN D, whicikeit DO D1 MMGESEDYBA.H (SEQ ID NO:2)
j bol-dﬂyR‘%IE EP s%@é@%l ‘ixzﬁQelf'i‘@finSiE G@fﬁ%sgﬁﬁmvm} (SEQID
receptors % I's were transient
NO:4) qod ansf ect ed WI th plasmds expr essing ful | -1 engt h human
EphBl , HYrHAB BonkRitiBRse g k@ F Bp R Rdei0F 1 - g R dSBNBEGGR2AY AMDY (SEQ ID
NO,7)‘hours after transfection, cells were subjected to FACS
“7anal ysis to detect binding by anti-EphB4 anti bodi es,
and  j () s feyst onaypriantERHBA hertin the vaignt B Rgpqyengo tomprigss odifgeaiaan of at least one
residue W thd ket BepleRA Bl SENB@A: 1EphB2, human EphB3 or human
EphB6. Exanple 3: Anti-EphB4 anti body bl ocked EphB4
receptor signaling in a cell-based assay In order to
d& Forestirody ¢ clalmel, avbéréin & PVRIL1 amtant-chiphrB4 1a(t i2bddioe® stbstitutions in any
commeloQ Gtkthet tﬁl%whr@tp%tﬁ‘)% Qv QrfS) 'I@'I@ b ExsR@ UG ABRA G 11‘} B4 anFly orL).
B4, we performed a cell-based assay in whi ch EphB4
and Ephri nB2 were presented by dlfferent cell types.
33T 3rhe einb@iy ol@diie X priesiiaily RALrrafanEphptiaBR2 tesre) wusadhtivrg in any

comtin b e P e ke BB iy ot T

anti - EphB4 ant i body to inhibit EphB4 activation was
t£s1the dmb&d%f Gah smfal\émraewleﬁahaﬁgcohlwmm Epbr, mBQ, 6WRT)Bubstitutions in

any con%ll ?916 Fﬁow@wﬁ’snﬁé{%%g%f)gg ngl (II% f‘ og ?r"f % A\s\ﬁ% (T, A, orQ), C6

(T»V»%Dk%géal}eﬁltﬁ))ﬂn@lg%@q@ generate st abI e cell line with
3T3.Flp cells (Invitrogen) accor ding to manufacture's
3T3 eIIs over human hri nB2 were .
o e i B R R R OB S R ko P ) Sy R g nany
combingioe sigdellcpmgabsienc 3dT oafitP6-(EpnBY amiidi(bady.. Acti vati on
of EphB4 receptor was assessed by i mmunoprecipitating
EghB4 EFOtEI n, then detection of presence, or. absence
of- FiseBpesor elgrdst HER Piroepitbeyprites bn(lus P ritpr ghpubstitutions in any
combin@ioh bEtfolkphatpyditess: s (Bt LbBdy of GNES doad ), 8GLO; S, Wt at €)1 (D, E, or
G).. using western blotting. Briefly, cells were lysed with
RI PA buffer. Cell lysates were clarified by
centrifugation and anti-EphB4 anti body 35.2D8 was
ad del ardibod® ofk@ins aNftlein a AFVRE H3 badakthahpred 1 3ibsétich @ thd fdbwing positions:
hg)urs t he i munoconpl ex was pul | ed down using Protein
A’agarose. EphB4 phosphoryl ati on was anal yzed by
Western Bl ot using anti-phosphotyrosi ne anti body 4GL0
(sUp ah abBibd ai-FRhEONGR0Y Joaiph@l{g 0, twlo, UEHE Mhur, FiTO& sx@BMRs fvdherein each HVR

sexerlmenta shown i n re 7. Ov
comor G SRR R AL R B o piy SR A8 Tonos 11,
and whaphio SIEShBY §O:a ti I@rorospobpioBd HY RAASER 1RMY: B)or 122c08Gpemidurndl VR-L2, SEQ
prei ncubation of HUVECs wi th;-anti-EphB4 anti body
(clone 35.2D8 at 5 ug/m) effectively abolished EphB4
tyrosi ne phosphoryl ation i nduced by overl ayi ng
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3T3-EphrinB2 cells (lane 6). By contrast, treatnent of

HUVEC cells with anti-EphB4 al one did not cause EphB4
wW@eaoritatedon i n HUVECs (|l ane 2 and 3), and unt r BCE/ES82007/060115

HUVEC cells did not denonstrate EphB4 activation.

These results established that anti-EphB4 anti body

bl ocked |igand-receptor interaction in the context of

dj ell-cell nt . the foregoin )
N0 EETH 6% 1788k PR 2 PP L 0% Rl RRl A g 1y s im0,
4,5, or p drigepprcete profhVRxHe ek SiHIDENPsror Pormgersedio of HER-EPi t y  of

under st andi ng, the descriptions and exanpl es shoul d

RGBT DT o CE A e P oromy TG gV HVR-LS, HVRHL VR
H2, andgiMR-HEph84in enb,ibadhy, coomrisesiSEQAPY NOa) 1, &1, 1.13eagt’. one, two,

three, four or five hypervariable region (HVR

sequences sel ected fromthe group consisting of: (i)

FAIRTE SPEMpf By "l SR &b SRR dh YRR, Y RAL
HVR-HRASQINVES HAV#e{eBic6h] Do, coBiprises $BQ IENR: LR 1 o1y 3, sidisg

sequence Bl-B7, wherein Bl-B7 is SASFLYS (SEQ I D NO

11) (iii) HVR- L3 conprising sequence Cl-C9, wherein

Cil. By aptodmbrimsprherespty qnpoNjorompsies [V G-Lj. HFXARLHEVR-L3, HVR-HL, HVR-
H2, andOOVRPHB, SihErgin SLB Wesae, chhpritsQeQuh e, ni, B, 2 Ldi7s

GFSI SNYYLH (SEQ ID NG 2) (v) HVR-H2 conpri sing

sequence E1-E18, wherein E1-E18 is GE YLYGSSSEYADSVKG

(' SED eI mibNG; of Ylaigrfg wifeyiin) the-perbodig capriyss HERhd, B\ELB HY&-IP1HFR-HI, HVR-
H2, andlVR-WH §MLEEIR edell ifordef, cbisiprARGBGIRNGE. DY VDY, {n9EQ | D NO 7)

; and (b) at least one variant HVR, wherein the

vari ant HVR sequence conprises nodification of at

| BaBlite agivedyrad slhighibewipfeit theangeduenpeascd B gR ¢4 gtVR-h2, S¥Q-L33HVR-HI, HVR-
H2, andlm-hljwzlereig eacﬂjhﬁ?or@e@,tcgtg?%éé ng) I]g N@Iﬂ l:!-i Whi,e&ngh.n a HVR- LI

7

vari ant conprises 1- , 4 or 5) substitutions

in any conbination of the follow ng positions: A6 (V

or4. Bhg anfbody & a0y of Khims A8 3(Whelih af [Yast ah@rtipioratic flapnew@nglqudhd®is a human
consens(ls\/frag{ew&iSequ’%ence'_l'he anti body of claiml, _ vvhe_rei n a HR- L2

variant conprises 1-2 (1, or 2) substitutions in any

conmbi nation of the follow ng positions: B4 (F or N)

arsd TRGn(ib6d9sf cljm 1, 4herdih @c aBdifidaoehyis Qbstiakia, fkektion hRlegdN a

HVR-L3 variant conprises 1-7 (1, 2, 3, 4, 5, 6 or 7)

substitutions in any conbination of the follow ng

p]@ST}teia@ﬁ)gc_ly o@Qny(OQ:IaiE§ 1-g. wl(grf,:in [i3:¢] ar([ig)d@ porqgri,ses mn@v,squgoug'c,onsensus
framew&ks&lﬁenég.a C5 (T’ A’ or Q)’ % (T’ V’ or I)’ C8 (P’ L,

or E), and C (T or S). 5. The antibody of claiml1,

wherein a HVR-H variant conprises 1-3 (1, 2, or 3)

sUb8td antitodpefsny of camg 1d6mdenatlicentibody domeristsdledve whamduman subgroup 11T
consensROSInlch MR Sequd. (T or ' S), D6 (Gor N, and D9 (I or L).

6. The antibody of claim1l1, a H/R- H2 vari ant

conprises 1-5 (1, 2, 3, 4 or 5) substitutions in any

contihaatitoonofefaint Hewhadid tbevnrighdp amiptise®nibstiifior #pne@¥ mbrp pf position 73,
BaerEl (Sor G, E8 (Gor §, EIO(T, S, or R, and El 1

(D, E, or Q. 7. The antibody of claim1l, wherein a

HVR- H3 variant conprises 1 substitution in the

f ol TNt PaSiatnh BRIGherdnBhd &bdituti&®)is omd or Adte bIRTN AMNTAT, or N78A.

anti - EphB4 anti body conprising one, two, three, four,

five or six HVRs, wherein each HVR conprises, consists

o10- ¢ ovlyiugeadideenseling pmpntipody pf ay efetjiiesricld sel ect ed from

the group consisting of SEQ ID NGs: 1-17,

21. A vector comprising the polynucleotide of claim 20.
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and wherein SEQ ID NO 9 or 10 correspond to an HVR-LI,
SEQID NGO 1 1 or 12 correspond to an HVR- L2,

WEGHQrMDMeY7L3, 14, 15, 16, or 17 correspond to aPEWBRS1087/060115
SEQIDNO 1 or 2 correspond to an HVR-H , SEQ | DNC 3,
4, 5, or 6 correspond to an HVR-H2, and SEQ I D NGs: 7
or 8 correspond to an HVR-H3. 9. The antibody of claim

erein the ntlbo i ses HVR- HVR- L2,
SR PSR ARG B SRR RS VR L2

order, conprlses SEQ ID NGO 9, 11, 13, 1, 3, and 7. 10.

TheAaﬁtﬂcmqmp&fn slaimBLiherein the antibody

conprises HVR-L F HVR-L2, HVR- L3, HVR-H, HVR- H2, and

HVR- H3, wherein each, in order, conprises SEQ I D NO

13, Thhostld] of tlain33, wirctin8he Hbdt cellihgolanbiidody of cl ai m 8,

mherein the antibody conprises HVR- LI, HVR-L2, HVR-LS3,
wher ei n each in order,

c%?nﬁl’fi 1?8§61§ééa1|“”1331\1@e§m ﬂielhostfﬁl isgkanplicand 7. 12. The

anti body of cIa|n18 wherein the anti body conpri ses
Rordd st MR ki 2VRick YRl is mbWRR,. and HVR- 8,
;%%r%%ﬁgeaﬁh |n ord ert conﬁgyégs SEQ I D NO 9, 11, 16,
1, 5 and 7. 13. The antibody of claim8, wherein the
aamt iAbetlvd €0 ApiheSe Snti‘ﬁﬂRBJLim,nbddy Raill 2iethdd\dBmp:Bing Y Beptdksing a vector of claim

n.each, in order, conprises
sza%%ﬁéfﬁlwbﬂecwﬁng l%an ,Odyand 7. 14. The anti body of

any of clains 1-13, wherein at |least a portion of the

f IsamBMRIOK fos BEAHENE Bnti SHhB4 TSGR 8RR URthbd QBN Ka) expressing a vector
ntlbod of claiml1, wherein the

mwbmh%&??%ﬁ%”ﬂﬁﬁc§lhgdggtT?ﬁt iR ertion or del eti on.

16. The antibody of any of clains 1-15, wherein the

agyt iTROEMhE 8F ML S£S 2R UIRRIN KR URIEAWh-GaRsRNSUs framewor k

sequence. 17. The anti body of any of ¢lains 1-15,

wherein the anti body conprises heavy chain human

S1b ghatipholl bf cldio AB@ns udekihdrtuwordl isekerice. 18. The

anti body of claim 17, wherein the anti body conprises a

substitution at one or nore of position 73, 73 or 78.

1Y: ATREo Rt s tip oG EPIBY dherretigd coptpaiied dytesting ERtMwt-ERlB giibody
complex B aBR®RL] sditpleCwitcirRilcli- EPHA hintibddyNd Sl conzhlkx isAn anti-EphB4 antibody of any of
claims PRJ ynucl eoti de encoding an antibody of any of clains

1-19. 21. A vector conprising the polynucleotide of

claim 20.22. The vector of claim2l, wherein the

vee 1AQi_ietlio& fRMa @Y BSIHbIAG 24664 QN with %@hB4%xﬂ?&§I)n @€ hkthod comprising

detectin% g?’q{ﬁ‘ﬂb&fﬁé_gﬁﬁa &%’t%%c‘yocr @%Xelﬁ lﬁglf)lhn%czall]%iglglre g‘glfl la p;i1t1§nt havtlng 0? susgected of having
the disopien kbargrothe oti-EpBB4 dihimdhiogite corabldx iofn agti-Bphiprt 28ibodpfeéamg joclaims 1-19.
the host cell is eukaryotic. 26. The host ceII of

m 25, wherein the host cell is
n3e”t b ior Ok P@f&%{’ ! éﬁﬂhefeﬁﬂ’e&th6 8&‘&90@ é%fte‘act??étlf?atﬂd
conprising (a) expressing a vector of claim22 in a
S 5B RO op i Rhde 0y AR HR) ana@ﬁwf%{a}» D91ak[1§.1gnt i body.

A nethod for I'ng an anti-EphB4 | nmunoconj ugat e,
sald nmet hod conpr|5|ng (a) expreSS|ng a vector of
cisaianodgosition @mtikideapblgnubiegiic 6rahy of camd 2¢-b). recoveri ng
the anti body. 29. The nethod of claim 27 or 28,
wherein the host cell is prokaryotic. 30. The nethod
ofo. dhedomp@itiogel 02.81”’1 34,0 8T @heyein he cqppatition @jrtherjcemprises a carrier.
eukaryotic 31. A nmethod for detection of EphB4, the

n?‘]t IA th%g ) 1£ﬂ1bsltllng%ng(¥OegEneeglg clopn r1s1 g agrﬂ-mgtrr]anloﬂ (E an e%é ‘[‘I:lvre1 tarln(?um (}% an anti-EphB4

antibody of any of claims 1-19 to a subject in need of such treatment.
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conplex in a biological sanple, wherein the anti-EphB4
anti body in the conplex is an anti-EphB4 anti body of
wW@ep7/030681 ai ns 1-19. 32. A nethod for di agnosiPQI/ES2007/060115
di sorder associated with EphB4 expression, the nethod
conprising detecting EphB4-anti-EphB4 anti body conpl ex
in a biological sanple froma patient having or
suspected of having the disorder, wherein the
anti - EphB4 antibody in the conplex is an anti-EphB4
aitt iThotghod pf dany 3 Gfurgérapmigising 4dninig@ing Phies sphadchrndiTesfivegmpunt of an anti-
angiogedf agch@l B 31-32, wherein the anti-EphB4 antibody is
detectably | abel ed. 34. A conposition conprising an
anti - EphB4 anti body of any of clains 1-19. 35. A
cnpboshdtiod nf damps, wbéreig tha anicanying¢ait ewhticdmotfstcged pri@fio or subsequent to the
administhtfth DB ZQn 28nBa3Rinody1€ conmposi tion of claim 34 or 35,
erein the composition further conprises a carrier.
37. A nethod of inhibiting angi ogenesis conprising
abMTH 1Bdtiioa bf Odim 0f, wasteie fht @it dnyieeeainBidnitis MhindRred ddncurlepiBdth the anti-
(body of any of clainms 1-19 to a subject in need of
EphB4 %ﬁéﬁ?t reat ment. 38. The nmet hod of claim 37, further
conprising admnistering to the subject an effective
aTID UrRd rgeglfod @fhnﬁBﬂ_*-oilaﬂﬁ%ii%Qg,%!e&in@@_aﬂt-angi_%gﬁnic-%@t iR ARENRT of vascular
ai e t he anti-angi ogenic agent is
e“d"theg%%}ﬁ?l%%%%%&f(B%‘E}r to or subsequent to the
adm ni stration of the anti-EphB4 anti body. 40. The

et Bedn@fod 6F @iy B&he W BE SEOF bk o slan %gwgtgaeaﬂﬁ&ﬁg ent
is adm ni stered concurrently with the anti- Eph
anti body. 41. The nethod of any of clainms 38-40,
wWe Mid methiol ef @ivh H2, ametin e miticVIgentibolsis Bdvadmmagoni st of
vascul ar endothelial cell growth factor (VEGF). 42.
The method of claim4l, wherein the VEGF antagoni st is
att- dpethytany ptdagerdy -43 g therrRepifie AGenigring pa§iisstyp amount of a
chemotMQEME feehithe anti - VEGF anti body is bevaci zumab. 44. The
met hod of any of clains 37-43, further conprising
adm ni stering an effective anount of a
chiedondihed aljweing e caeperttumad Bnd/of a ek thidideraive disogdat joppgriseng administration of
an effe @RHERAnt ofanbAIBYhB4 AHHSQ bf Ay 6&M1EmPL Blb £ SFBd inMReddr SRK H&fment.
conprising adm nistration of an effective anmount of an
anti - EphB4 anti body of any of clains 1-19 to a subject
| 4%. Beedanghti-EphBH atitibedytofierytof cld@s 1-Usie the brepamtiamnd ia-nfedibrB4nt for the
therapeﬁfgtaf_lcﬁﬁg%plgrtactﬁtr%ﬁéatﬁgm QII a%s%er,l' _19 in the preparat | o_n of a
medi cament’ for the therapeutic and/ or prophylactic
treatnment of a disorder.
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