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WD 20071130697PCl M52007/ 060115 ANTI - EPHB4 ANTI BODI ES
AND METHODS USI NG SAME 5 CROSS- REFERENCE TO RELATED
APPLI CATI ONS This application clains priority
WORAG&B0693 USC 119 to US Provi sional Appli cat iF6A/tNg007/060115
60/ 756, 889, filed January 5, 2006, and US Provi siona
Application No. 60/760,892, filed January 20, 2006,
the entire contents of which are hereby incorporated
by reference. 10FI ELD OF THE | NVENTI ON The
present invention relates generally to the fields of
nmol ecul ar bi ol ogy. Mre specifically, the invention
concerns ant i 4kRPBAANLLRRABLAS ARH e HBDs Db AR
BACKGROUND OF THE | NVENTI ON Devel opnent of a vascul ar
supply is a fundanental requirenment for many
physi ol ogi cal aORIOSHREIARENCEDO RBA TRIESRISCATONSV el y

Q‘EJQXMpf‘cQ.an'cﬁﬁrMSﬁoM@er%U%rly %%s@ﬁﬁlsioﬁhﬁrﬁﬁp%ca%&% E®756.889, filed

uate sup satl s hi s need
semary § 25 4 H3 VBT O PRI, FHEE BRIl EH 2 Bvteaifessyents of which
are heretiylimporgormedsedferénor. mat i on via a process cal |l ed

angiogenesis Vascul ar grphs ok Bk eRmion @ conpl ex
but order bi ol ogi cal event invo or many of

F’]}Fé)rqsnmt %elfgsis&%rall%’tj) thé If'falé)stqﬁ glp]ie(‘éliar ieg?gys Mergegylﬁca y, the invention
concernspniOEphBe maib@lich, mahosexf @tk.ng ECs or differentiate from
progenitor cells; b)pESEHBHARLE TRRINCRR}BRCE t0o form

cord-like structures; c) vascular cords then unde(g
Peisloragestagises §opl i FEeRar T arRISE TrlpTogeal and pathological
processed. LATBYR]y stwirgXiks8dsismny) acaibges @i tuwes s@his: adaidt: bbwd supdy. CllhtSsatisfy this

need by Igr&iugﬂ Iﬂ% §n§5§’e§l§ @a[c%rs\/‘%ﬁ&%koﬁmte %éw plr)ddmssrséi %ﬁna\{l@é&al'g p%'cess ca]led
| exus undergo further renodeling and reshapin

aﬂ@f’gme%p SP{CE RS f“ﬁ*éart’f”élls a pquppfeg buy prlerydbadlogiop! gyt ”b"OBﬁ% alg% mtﬂ-’h‘feof the
followingeytegho thv@dlatiglial talib @s) ppriGraiediomgxiging BCen diffentat from progenitor cells; by ECs

migrate #4® &Hic@g Qrf&m e %Lé s%k%rés%) Qﬂgﬂay &ﬁ& @Lleﬁ; nndé‘%u%@énl:s?s to form vessels with
i ncl udi ng pericytes for smal illarres, snD th

e L R R e e o L
undergo furtbet frarodvdeprabd reamahax f) PS¢ b QiR 7IR: akBecBiDed(td @949 the endothelial tubes,

TOV | T 3 VeSS Ce. capillaries,
p m{@ﬁ%&;ﬁ@&%ﬁ&&f &l@ﬁ t(Rﬁé/ sg%rlégcthz Sl%szgl%tﬁng%%n 12s)ma11 pill

03)
smooth mysgs GRS Ply ey éﬁﬁﬁﬁ}ssaﬁ%ﬂﬂmﬁfl C%}Hgfl Bk djrmahis Sy %Pf’? %58 §1997); Hogan
& Kolodfigi, e @ep Eriao BB €28 (H0DF Lubarska Bi Katsyovo Celtli 1 8:09-2RP®3). These
it RGb¥den &ai)nsgédwma]g@geéggg 15@51ﬁ§éda§m§pama§eﬁe% eﬁ%mhﬁa@m

retrolental fibro

These inglyde pol AP 67 ™9 a%??fﬂ“é‘?msﬁgra : g?[‘?’ﬁabﬁ?hﬂ"r E“é‘ﬁ%%%“% i

inflammagign, pltre;ichlﬁrelpc&tscwe dis@tas popsipmlisitivegetgopath@gs, abediabetic retinopathy, age-
related mmta} ayoal@;am (ARBE ndo@ds @2 TR lnﬁiqun%g&e@&f@%ﬁ&&%flmm tissue and

eovascul ar gl aluconm
ot oo NGB A e SR ACRI LS il BhGhem TPaLQaL (1992 Kisgsomum e
al., Annuy Rye Wmio6 PU218130 9P i agd Gamred Ap SEsduhasdigesesTdh: RKpthabivlogy ofgloulgr Discase. A

Dynamic-A pI@LCQ,l Gardeh)© fﬁhn%@;?th &R93L; ﬁéE&éo%gﬁircel Bhagsbr, @@4)95;» 1625-1710.
nu. V. (%Slot 53:

i ofmregn R I T
neoplasiaQayd feg proffigemgeshm@t @yﬁa moeth qupnmat@q; of @aiympr. Aolkman et al., Nature 339:58

(1989), ﬂc h&gm&gau%ﬂoﬁgﬁe lumgngls Ega.'(,&ulzr@ R gr()\b@ E&%Jtac% b}%ﬁﬁemﬁ% autonomy

4) 625-1710. | n the case of
comparod e biymRBelFC  HpE P P AR o Bl LR PANGP o s o
a few cutfiqrgifiyielzpdiqub ts flisarcoftoreoplabls r:@ﬂlalalhdis fantit p gap “dinngt” without further

erowth aﬁmaamm{{@n%r aﬁ&g p&ia@ofgﬁxfa \A@Janeaa&%r B AstASdnSo Af angl_br%mc phenotype to

vt O I Pt DRI G S BUE TN 1O (Rl 19 TR e o
vessels net ogly eflatvHoraohviauwt agethafte pmoti threr g alse foa it dsomigation and recolonization

35conpared to the normal cefls. A tunor usually

begins as a single aberrant cell which can

proliferate only to a size of a few cubic mllinmeters

due to the distance fromavail able capillary beds,

and it can stay 'dormant' w thout further growth and

di ssem nation for a long period of time. Sone tunor

cells then switch to the angi ogeni c phenotype to
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et al., Endocr. Rev. 18:4-25 (1997). The finding that

the loss of even a single VEGF allele results in

enbryonic lethality points to an irreplaceable role
Whriays®etly this factor in the devel opnment andPCT/US2007/060115

differentiation of the vascular system Furthernore,

VEGF has been shown to be a key nedi ator of

neovascul ari zati on associated with tunors and

of mctaéta‘ﬁr: fhﬁ{glccglﬁsa kccgfdﬁn%fydaecr(ﬁelaugr?ﬂag %rel‘?obgérveﬁ Ibe&w%«;:g@e%ﬁg/ of mlcr%vcsstelf/ in tumor

'S over expresse
setions g pf%%mwaltwﬁsw@?aw%am SBEFIGST R, AW eidneryt i gl . M
324:1-6 (199183 Torak 8l Vodeeb910:1 293} (198 Ofachetini @l al., Zakddiman 1 Bals l(11<9b2) The precise

mechamgrgs t§a@ 90%1}01 Qh% %Qoq’c)r%emmw,l 1%'& Wéll u'nders %1% it 141%%%5%% geﬁvascu anzatlon of

tumor mf@f 9?916 ﬁoreﬁas Pk Ralazee of p mﬂﬁmﬁﬁ of Sngpé‘tnﬁ%‘lﬂ“}‘li@@ri@ﬂ ghitors (Folkman, Nat.
Med. 1()29956)1995Al so, the concentration |evels of VEGF in eye

lehyﬂrgéss 3f &f@a&i&l}é{(}p&% fs%glgllty? Ltgi tTh 8 tfp b ?%ﬂ?ﬁ!ﬁ)&ﬂq nuomber of molecules,

mostly sgﬁrqtlf;qvag]og B@fi‘[‘c&de lra/?fglg(glgqﬁrgrcel ssbé}zpéﬁ%/ngsq?&x%%@épte EC dlﬁ"erenlmtlon proliferation,
migration extdicrrdge@bda irgscordAike bituchired.  Fad exgmpN, faiglar enddhlial Mhth factor (VEGF) has
heen 1de§t€ﬁl:d ;;1541%(%638&0&(1' :]31%91@(1 n s‘nEle ﬁ%%gﬁ@grems a%& M%dﬁ(ﬁncgh%\élﬁar gcrfneablhtv Ferrara

emonst r at ed | ocal 1 zaf'i on
el B aS i & CREhTHa RERe v ehire aawslé}f‘ti%aﬂsly teppjpim embryonic
lethality pope® aetregidceablekslygigtd by@ohhhalinbd devéiﬂpﬁlent Sl difBntB 5or B Be vascular
system. ﬁ:gr%grﬁl)orc VEGF has beelﬁﬂﬁv{m Ecq'_kepﬁ%alio@ L)I} r%dwﬁsg 1Mﬂ09 %géc%%d wfl:h tumors and

Su reSS the growt avarlet
oo RRER FeES Sy Rt B VEORENNIAc: GEZEoBRe bygoe majoriy o
human a{nb@BAnjirc\NaBdlemm etal.al Clin. BwesC 1k 1l53 59 (19988 Bro® ethl 839m3d Pathol. 26:86-91

(1995); Krd AR 1, cﬁ@&gﬁ E:g??zg}%s @4)9&%&% éls Bﬁ%@ cg;gciﬁg%% ( 3%8598?)) Dvorak et al.,

Am. Jpéi%oz 13% 89 ?9n(ll1 i ntraocul ar angi ogenesi s i n 25nodel s
afso.itlechemusgtion &lw:meﬂVEGF soydibnd atAgantsrckid @lthe predh@hf active

prohferaﬁaﬂt&tC ﬁ@d%gcls nélr 4’1819 1&111(&11&%9 g)d)oﬂler-qgﬁe'irga L2ha re%#)zéthle\é d@éﬂo etal, N Engl

o onal an dies_or other i1nhibitors o ]
1 sied G AP BIFTST o  e B Oe S Hh b gpoids
neovascitlay mpmigarggid patiants igged b AMAD G apea pt ahGoNAIPltanolOiis 8. ARES-68 (1996).

5%%%@'{1@&% 1§§1ﬁ@fdﬁs gﬁﬁ‘&g ﬂh@%g\mh &Q‘I‘ w\![/n% cgﬁ) lines in nude mice

Januar
(Kim et €8JY “ﬁ%@%ﬁi ggln‘ﬁ1 (\1%3)98’ LRkps J bt ﬁ“"ﬁﬁ%ﬁ V%@dl%@t Besesprony g al., Cancer
Res. 56: 40998 (199heMeimtkict AYEGHa Resi iﬁd’dy% Hesn endzilsrabibit hagcdde erpiogenesis in

- models O@QQEIQM %Qnak}"?ﬂsog&g (E(Qﬁns P, Mok o, ﬂha%ﬁlmt'ﬂl ?1@96” tI‘Her&ore 1-VEGF

) 2 nh to treat 30netastatic colorecta
monoclog, WB‘éﬁﬁwi (R R £\ S &5 POSRB FRG T B 0F Faegic aors and
various iptoarampoesrglel dingrderk.i Sukicatibottied aad dschiond, fbregatpleny CF 817,688 published

Famary ﬁa@@sﬁ Ll ﬁ@b@@hbs@ﬁ%d wo 98/45332, ﬂg&ﬁpuﬁﬁﬁhﬁ‘&)cﬁﬁ‘e‘? ?535@5 One apti-VEGE
is a menber of the eph recepto

or
mbody’fbawglrwb i er BoRe i S P &Rt EhT F}g?metimmf regmcn o s
metastatit gofapsialrencki (AREe Amébepizons is wing necstigang ih ngeN@geing clinical trials for

treating eli@Y kBB ikAoP0del et , Oncogene, 19: 5614-5619, 2000).
n eph rece !:or yr.osi ne kinases are_ . .
-Erbﬁ?g%%‘f‘?c&z%‘a@ % E @H%Bé“ >dsearfP 6 Of 1t PR ZGePIRT R @high gpnstitutes the
largest fagriBoitirgsgs kiBSwictdptosor thelspengtnomg (Avitwyedén RxricketBodoydor:, 19: 5614-5619,

2000). Tﬂe'hﬁﬁdﬁ@ﬁh r@&&&nﬁs&etkﬁla@ssmeaa{awn% bﬁ %&gggﬁ% ﬁ?&? % gll‘iérél ond a B clus

. with corr&sp%%%g andw&ir%{go zfsl 1%@5 CRocgT Imé\;‘gin grg manner, in

which thqreqapterrtyrosing kmhsp tshcttvmd Wyigigamd i an 3ve@lmra.nn&Blﬂ whiph e Sransmembrane
ephrimB l@ﬁ]ﬁs a& ic'm\;/a%fd%?' m%cﬁoﬁtv@.ﬁ @ge%:fog rEp‘ﬂ"chH)loE ﬁ&ﬁ@ﬁl@lraélons%% been implicated in

tor li, interactjons have been inplicated in
awidoraggS \Rﬁﬁ%"gf% mﬁlil%ﬂlg&@?% 0 HRSES POHE PR BTy oSy and cel
gui dance, tissue border fordation, vascul ogenesis,
and cell notility (Kullancler et al. Nat. Rev. Mol.

Cell. Biol., 3: 475-486, 2002; Cheng et al. Cytokine
G ow h Factor Rev., 13: 75-85, 2002; Coulthard et al.
Int. J. Dev. Biol., 46: 375-384, 2002). EphB4 binds
Egands such as ephrin-Bl, ephrin-B2, and ephrin-B3.
The Epl aB4 receptor has an extracellular region with
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therapeut&cdﬂ%et, §Ji1

pat hol ogi cal conditions associ ated with expression
and/ or activity of the EphB4-EphB4 Egand pat hways.
Accordi ngly, the invention provi des nethods,
- conpositions, kits and articles of manufacture
related to EphB4 bi nding. The present invention
provi des anti bodi es that bind (such as specifically
bind) to EphB4 20Di scl osed is an isolated anti-EphB4
. anti ful-l - Bads PN, @ficiktnP8rowth Factor Rev.,
motility (gﬁjﬁai” ﬁél 5% eC| | cafla f Blil(%) é%nl% Rot: g(gémg()% o

s human
13: 75-80b0veti Dayltafcfet ahiftnyd- BEv- Biobdf: B0 SHMCYY- I%g}?at l&\g\gs‘ii%gds syeh s ephrinBL,
ephrm-BW%Ldl ep ﬁ‘gltlﬁbll’ﬁeit‘]@ﬂ tkddpibdi@s a’ﬂﬁaitnacehliﬂﬁldd chvg wal § B}m@mgn@ﬁnoaf extending over
NG L0 LS, LRRERL AL 20 D8R OLRIM, DEtkeliSl: At Whuring
its ammodfnngxa]\}%'l}f Wé‘fw)? tai;twgggrgnectm t}g)ngmg'rg%rg%se AR C{eer r{‘B e aturing a
conservel Bfiasetyionahd Gpuamecinbaty (V@alval ues. Accordingly, in one

g E‘gl%fggrl ﬂ{cri?[fl]%@ Loﬁt{tﬁlgesbé ‘tﬂ:dﬂn% fahdchi hkityhave Shrﬁ:)ﬂmttﬁ”ﬁ&edza‘fasa ofgnal for
val-ues and re cts I.nt enefits, -
'g\? mae]{rlon (ge?clpg'cd %Sr!:)m %gellsr%]gs r?gcf anf brto’y dc@ Ethd benefit

ner a
pn efcenabiiyd hemmnctplm@n@gmt PpDFFEIgRs prg Pﬁ%l%?él&‘?seﬁe ﬁﬂ‘r?ﬂ%‘?i‘a{e? fy rofererce in
&mram%ﬁether in a cell-free or cell-associated setting.
y of a nunber of assays known in the art, including
t hose described herein, can be used to obt ai n bi ndi.ng
af finity measurenentsg Mﬁﬁ%udlng for exanple,

Bi acore, radioi nmunoassav (Rl A)
Dicgokwigrid st becdios G éﬁe%téicaé?ﬁlf B3 ?i‘;‘?‘ytoﬁ%ﬁ ‘gémd % A
1mzmmoclaﬁj i) Gniib @k, @k BknEphBAeon] BhBopresce s ediwethigpd @dﬁ@tﬁgewﬂ

SPLALe ({j}ﬁ au?vte tBr? 1%\:1933 0‘9‘290&1099433}{ &@fﬁgdk S!a@ed%@ Hﬁaﬁﬂ: GSEpﬁ@l EphB4 binding
consi st | ng essenti_ al

agents ofebetivaigion, hq'ﬂe:gwbeg @%quxpde unpmﬂﬂg g;g(danfi ﬁla%ﬂ;?st C aﬂ F)r %{se in targeting
pa‘rhoiovﬁﬁ tdnaERh Béocant Wiiw dyretsha tndoonpetyeshakrh - Epiﬁiqunﬂ ppaTIEYS-

|ndi n L C b 2383 P8l Ak@6helated to EphB4
Accordma]ﬁ,tﬂile Lﬁlﬁﬁ@ﬂgmw{es th ﬂ%o‘?ﬁ!) ?cg%ns i = ((j)uces and/atgr 0 Lpl

binding. bl ocks EphB4 activity. In sone enbodi ment s, EphB4
it ARR oS RAQK Yodilids @Rtibb&esiilat il (fuetths sg&eﬂqg&se‘@nd) v R
tﬂflsc]%he% isan 1s§lat{3d anti %g%g)angboqg %ereﬁlg fu%nég:rt;l Eg{% ﬁ'ﬂﬁ' body

L east .on tabhshed m
antlbodytsmﬁcaﬂhlvve?e hurfop GPLIGrvit e YadipaATERY S P U @M EEF B 1 "’S
the arl, bﬁ sr aﬁﬁ&n@@ﬁ 1&%0@;%3 rantbh G- @il veiasrsy std vagehodf assays, and expressed in

=) O 4 W15 I'ESSB a8
terms of?ganﬁ}&%gtﬁv gl%e%&%&r%gﬂ%qp&@ A aﬂcit h \M}%&ghﬂﬂﬂ@ a%f bld bK;imU
vies xS qerioEmBINTS S MBI 68 11 EPSEb A ARSEE RS (ORGP G o

afﬁm‘cy 1;1;921511!5&4 R4, KRS ih § kdlghres eqeieneentl 08 Astief aimbCet8ays known in

QESTT TPT E in o affi e hbSdiddOfor
the ar, ug@&% g deggr ﬁ%ﬁj %Aﬁlglraeeus%ill%%bm b@ﬂd}{a fo %SF%INC%% (]SEng

anmpchHth@r@)onnmmoassav (I\Hﬂ HYRF4A2 conpr i SI ng sequence' E

L LU S 510 RS 0 B
isolated arkiofly bindserpeiy pepfde-cBinftising, cmﬁg(m@mwt(amme@ph&i extracetlular
NO 7) ; and (b) at |east one valiant HVR

wherei n the variant HVR sequence conp

Aioted e isppebmiizkphB4eaiotpiia cppRsiey il %PE? f&ea“%f@a%"dm“ QF EphB4.

@iﬁd@]'oéét:l @dn Esﬂlat&E@nlE&]Mtllﬂodﬂ_fﬁat ind@its, reduces, ardypr blaeks Esfid @ttivity. In some
embodm&eBﬁ,pEI%hétIS au%{a]%ovypp g & gltlg}lnls Flgllteét r@&lcé%lnénbfbll-:ﬂ?&ge% anti body

vari abl e region (HVR) sequences

HVR- LI, HVR- L3, 1-1VR-Hl - KR o Ao VR HB,
dHer e gt F]htégt H#bl (\j/)ZJfMB e %nges ar e seI

fa) @moatthe, gr.ouE. Dors st iyprgaple Tﬁ“m( ) sequerpgs el &“" sosp

Jmstm%%pprl sing sc(aquence Al -All, wherein Al-All is
SQDVSTAVA ( SE 7

Eonpr Sy e se%wger“%é% eRas BT RER

(SEQ ID NGO 11) 15 (|||) HVR- L3 con‘prlsmg

sequence CI -C9, wherein Cl -C9 is QESTTTPPT (SEQ ID

NG 15) (iv ) HVR-H conprising sequence DI -D10,

wherein D -D10 is GFSISNYYLH (SEQ I D NG 2) (v)HVR-F12

conpri sing sequence El-El 8, wherein El -El 8 is

GG YLYGSSSEYADSVKG (SEQ I D NO 4) and(w ) HVR- H3

domain,



Lh

10

15

20

DNORRIGR,  HVRIF TR T S

and(b) at |east one variant HVR, wherein the variant
HVR sequence conprises nodification of at |east one
resi due of the sequence depicted in SEQ ID NGs: 1-17.
Di scl osed is an anti body conprising one, two, three,
four, five or six HVRs, wherein each HVR conpri ses,
consists .or consists essentially of a sequence
selected fromthe group consisting of 25SEQ | D NGs:
1-17, and wherein SEQ ID NO 9 or 10 correspond to an
HyR- Llﬂvﬁchdn@n&d@ sedulnc® B1-B2, vooicings {56 b ABBL S BV/R N1 1)

FFSR— % t E géfﬁin}pﬁswe%}mc% é& C@ rwhl’er‘\CQ I %m@ﬁl#@ (@@ IDNO:13)

correspond to a
| D’ NO BYRE] cBuprigins §sae Pé%Bﬁ’d‘C%@B Dyp? ﬂwﬁFﬂ}éWﬂ% (Sggg NO:=2)
ﬁ) NO: vk 8,6 REHESRRRE Fl- B! BREHMREHBLS il GLITNEC HSPELPIVKG (SEQ ID
N04)€8 ere is provided an isolated anti-EphB4 anti body
nprising 1-1VR sequences |1 VR- L1, HVR-L2, HVR
HYR- HI BVRMRoHRTisian vRF HB1 7. Wivatel I e 5R G WGGL%%MY (SEQID
NO:7) GQIPri ses a sequence sel ected fromthe 30 group

C St ) (gl fy\@% 1%%5%10@%@ lb[Q)fa least
'\%ﬂé ea@}onfgmé% Spé%rerll\%vagﬁm% %ﬁ] C B NS T 1 oF 1‘&1’% one
mm&whﬁmeﬁwm®s¢mm@dKUE&HDIKFW@ﬂL2 SEQ ID NO'13 14 15

?
ggropggéﬁgh@grg %2}%?{%% Is}:o atefi antgl_%/@%&!lr ﬁti@ggmpﬁsm ypervarl %3 region (HVR)
sequen&é@FWE—Eﬁp(lﬂd{ L0 HAaR-HYRVERR] ], BVRFHSEQ] HDRNGswivreor 8

Cﬁ at gsg%veq—#\hps‘ﬁ nc!?:'y §e te‘%cted §(§lll e Qx‘&&b c@ﬁﬁ@rw (ﬂ‘E nt, an

t
HIR- L3HVWRDWW£¥E|;ﬂéB%dEI&%GSH§1 %&%‘%@D@Eﬁ“ ($EQIDNO:9)
ti’/%e I, HORIP kdr§eSinSkichdd H\l@?ﬁ)wheie’ln B11i%7 is 4ASE,YSTSEQ 1D NonE)

odi an _anti bod th e
%E&l’&cclv_nﬂms}%qlﬁg e Clq-l\ﬁ:% Tzﬁel en-w{] (5151'5 ggsﬁgf@pf S%é%D NO:15)
| VR HBYRHH eprairiving srahencd B -B Hhabereitidhp i i GESTBEGY HISEQ ID NO:2)
10, R mprising Squee EiLM Saﬂﬁreﬁzr}bMB B YIYGSSSEYADSVEG (SEQ

| body of the | nveml on CO %ﬁrélng\ﬂkil?ISW&éL GGLDYAMDY

erein eac
SEQIDw00mder conprises SEQ ID hK)Q 11 15, 2, 4, 7. In

I ! ]iﬂa ol h&‘é@ ls&Mnodification of at least
QJ at:f’élg%g% %@H\fﬁmh@@#ﬂ E}%QQIYM%ERV LBQ eFI VR?III—Y| ]s- IOTVR-I of at least one

W$¢wrﬁ@e%QWG”ﬁQWVRmiﬁQU%% i'l\-each, in order, conprises

R M S (U

comprléﬂk{ﬁbﬂb&ﬁ ortdofRistefsserHuiR-of 1 1@uenmiewmﬂmhe oyehve ERFIFng alc h.

in_order 7 r R
SIZQ IQ/QP? éﬁ{[ awnﬁéjzﬁiﬁ) ﬁ%&gconcfpo{z%m ar{ I—}]\\;}lejﬁlt %E%%C%dn il oail/ eco -espond 1o
an HVRADAISED ¢aNDAAS 4.0f3, bne 16 pommoed 16 SUBYR-a5 SEQED NPHh peeor espond 10 an HVR-

Hi, SEfQQH ot b \éeor 6 QJne &) of 8§k dpesawed i ot bes ddvisbond! m 20 HER-E13.
gl -L1 variant conprises 1-5 (1,

3,

4 In om® taspE{)L tl&wbsmrpthmdmmmgatpd'ﬁngﬁyh&fl@mhoﬁmo]%rﬁngﬁ—lVthféquences HVR-LI,
HVR- lt?hl\lgviﬁ NGRS 'l—¥\!’f9ﬁ§ amﬁ@\f lﬁ M3 Qﬁher%)n, eaeﬁ]&\:(R&o&bnsEs)a sedfy€ncé %lected from the
group R HEE P@S&Q D alquFJ 7L?]d\YV§FrF15ﬁFQ %H’gﬁ"é LU coT esgonpio an HV 1, SEQ ID
NO: 1150 D8 dolrbdpbrid @dng HYR-BNBEQ drOat i4ord, meﬂﬁeKEGPWUMWh@VRLJSEQHDNOI
or 2 cROSLL DSV BA 1 (dEolb N3, 8N oBoklp@l 1ofah VR, and SEQ 1D NOs:7 or 8

Y correspond to an HVR-H3..

I one embodiment, an antibody of the invention comprises IHVR-LI, HVR-L2, HVR-L3, HVR-EH1, HVR-
12, and HVR-H3, wherein each, in order, comprises SEQ IDNOS, 11,15, 1,3, 7.
o one embodiment, an antibody of the invention comprises OVRIL1, HVR-L2, HVR-L3, HVR-H1, HVR-
H?2, and HVR-H3, wherein each, in order, comprises SEQ ID NG00, 12,14, 1, 3, &,
4



In one enbodi ment, a HVR-L3 variant conprises 1-7 (1,

2, 3, 4, 5, 6 or 7) substitutions in any conbi nation

of the followi ng positions: 02 (Q E, or K), 03 (S or

T, &4 (Y, N T, E, or A, CG (T, A or Q, 06 (T, V,

or 1), C8 (P, L, or E), and 09 (T or S). In one

enbodi nent, a FIVR-Hl variant conprises 1-3(1, 2 or

3) substitutions in any conbination of the foll ow ng

positions: D3 (T or S), D6 (G or I\I), and D9 (I or L)

I(?_In glgeem%ggjggtléqgg%lbog}ﬁ% éb(e Hivﬁ-fmnocr(]ﬂélpmﬁq }g;nitLlCﬁ% g—ﬁ.l on of -Hi, HVER-
H2, atd v REHE, Wlewinghpiosidd, ongriseEF P NGt 1L}3 LE77-(S or e),

E8£n gnu efFod n_ﬁ)tng ELQiody ot De 1REnifR) compriteh HERLLI(IBVR-E2, HOR-IGIIVR-HI, HVR-

one odi nent , a HVR- rises 1
H, @dﬁ@tﬁ%‘ﬁﬂe@ﬁdﬁhﬂnﬁﬁj@r 1”0811’115(3?A§E%393Dp03| ?1“ éﬁng%nES (Gor S).
L et bre erisjimen apan@ndshe Sie gvdndr] comptig HERdH. POsT-4 iHORLS, -H1, HVR-
H2, aﬂd %t\ﬁmszrcglgach lllngélgxr @)ﬁﬂpﬂs%s ﬁédﬁ@tNd i, on1,6i 7. e.

repl acene nt am no to on
GHEE LTS BTN X LY S

four, fﬁ@ oShHas fhiludt Jiemn aelRB. aci ds in the context descri bed
' eLn.c € Ly Sesped, UsinNg: s QSRR @Smy combivation of
%ﬁcﬂlbo‘??lﬁ]g Hr\ayi {c}%orccg%scrl bgd her elsgw OII%é ¢l osed
the foliosmarmlafm |Pt§d'6yr @oﬁf)frsl%ﬁhégg‘l—l{)ﬁ‘%}\ff Pt oh Fising
t he s eaMentee, af vBEQuiBrNGpribes012 (2 o 25Dbgickios @duy @ubiption of the

ant i bod R— H2 reg| on conprising the
oo ROSK O L2 A N
o Ca o eR ol a0 5 L ar NIRRTy compiatn

of the @m%@ S:8io0f cSEQE| DKNQ3 (ForQn. B.(Y.MTGhe sordidtisemD, e v, or I), C8
i nven rovi des an anti body conprising a HVR-LI

& L ‘F@b?ngr@gp%g% sing the sequence of 88 D.NO 9 or % fon of th
| ric on entedivediarBYR -1 it cprBiE ot prod SPEETIRRT B PHGEGIn of the

foﬂowﬁ%fldn@mgj‘@rd)l}y&d.&m&gdmaﬁﬂrrpr| sing the sequence

! combination of
S RSP o SOV s iy SRR Do B ki ngey cono
the follb\eg;mmmmﬁ;r(fi’ si hyEt Her b §aénee) %‘FO SEQ1D 3 R%:'Mi E, TL@
1B onedBibod@hesd 7 HvBL 86 hasRduisis@an sertithod yhe EdGinpind skifgs: &8 (G or S).
| east one, at least two, or all three of the
following: (i)a HVR-H sequence conprising the
sequence of SEQ ID NO 2; 15(ii)a HVR- 112 sequence
conprising the sequence of SEQID NO 4 (iii)a HVR-H3
sequence conprising the sequence of SEQ ID NO 7.
Di sclosed is an anti body conprising at |east one, at
| east two, or all three of the following: (i)a HVR-L1
sequence conprising the sequence of SEQ ID NO 9; -
20(ii)a HVR-L2 sequence conprising the sequence of
SEQ ID NO 11; (iii)a HVR-L3 sequence conprising the
sequence of SEQ II1) NO 15. The am no acid sequences
of SEQ ID NGs: 1-17 are nunbered with respect to -
individual HVR (i.e., Hl, 112 or H3) as indicated in
Figure- 1, the nirnbering being consistent with the
Kabat nunbering system as descri bed bel ow. Di scl osed
are anti bodi es conprising heavy chain HVR sequences -
as depicted in Figure 1. Disclosed are antibodies
conprising light-chain HVR sequences as depicted in
Figure |I. Sone enbodi nents of .anti bodi es of the
i nvention conprise a light chain variable donain of
humani zed 4D5 anti body (huMAb4D5-8) (HERCEPTI Nac
Genentech, Inc., South San Francisco, CA, USA) (also

referred to in U S.
4a
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30Pat No. 6,407,213 and Lee et at, J. MIl. Biol.

(2004), 340(5):1073-93) as depicted in SEQ I D NO 18

below. 1 Asp Ile Gn Met Thr Gn Ser Pro Set Ser Len

Sec Ala Set Val Ay Asp My Val Thr Ile Thr Cys 2_, rg

Ala Ser G n AspilLalz tsn Daa Trp Tyr G n dn Lys

Priddy Lys Ala Pro Lys Len Len Ile Tyr Ser Al a Ser

Plie Len Tyr Ser Ay Val Pro Set My Phe Set Ay Ser

Arg Ser Ay Thr Asp Phe Thr Len Thr He Ser Set Len "

Gn Tﬁﬁllu}%ﬁvefgbﬁnn@yﬁs(lG@l@mﬁnw@m acid; as
et R B G 1 1 e Gy 8. G o Tl fo Nl i o
would beGividedt foend skdlediipthe PrOEEIAPIEY K%ﬂwi%ﬂmo ﬂ%? resi &ues ar e
der i gb%gj)uﬂekﬁs&ﬁed @b edisieeinowm b R 578 gt

ai N a({yléxgrfl lnsmggﬁg’%rﬁ £ RABEREBridig ¥R udnbed SBY IDNO: Dér 2.

66 and S
Disclosddiichh getbbedy cpmprives a VR f&cé‘)ﬂafﬁ‘&?fgmgrég%‘* “e‘“'%%eg’fﬁfleﬂdi’?f" s, o6,
Dlsdoséa%%n@mbmg gﬁgaﬁ@amgmﬂszoow 060115 enbodi nent,
Mﬁbé% & 3 &h&%ﬁﬁﬁmﬁ&%éﬂn&ﬁﬁov&f aniafitibody comprising

desmbe

| compns @? TR 30 y I'n SI ti on 6

b §% | fk invention provides an
2 HVR-I0G&ich |czﬁmpn933g the,tsgqygqa(@p 0 G CHC]l 0 snt i)

a
anﬁbody%%ﬁr@iﬂgé’ wok-13 REich &M@ﬂimgm: seamnqu q)f§é@ D%N(P |1@ Hl’ti chapgpmbodiment, the
bt

ari abl e domai n NG Ao BAMaRGEu et SEQR T Nex 13, 14, 15, 16,
“.“’enm IPEINEYEY OB%?HS]H%ML e Gn Mt TMG n Ser Pro

or17.- Ser Ser Leu Ser Al a Ser VaI Ay Asp Arg VaI Thr Ile
5Thr Cys Arg Ala Ser G n Asp Val Ser T
Tyt is £ antib@ihneomptsipy e 9}181_?\} SR P l\tég!?%loﬁkgg
Ile Tyr.Ser Ala Ser -Phe Len Tyr fSe{z]Dq\I VaI Pro Ser
My PheRSeeiiGhyerSeronififigg IEespaiedes O _As%‘ Phe Thr. Len
Be 1981 cr[cgg},rr@mnoﬁﬁdkc@ne ASPOPNEO:Al a Tlu Tyr
$3 Eﬁ% %n Sefmé;/ Meéﬁgﬁocarsﬁ(%ﬁfﬁ@-ﬁhr Phe Ay
 @in @MHPSE‘%%?"W B e Tys 107 (SEQ I D No 52)
HVR resi duy ndenlaiaes 1éla&$ub51talltﬂm¢eeﬁthp P‘ﬂ%s
\Sﬁ‘sflﬂsepéssaﬁ%“c Odlyg&ﬁ%ﬁr\%lﬁg DB-8 are indicated in- -
bol d/italics above. 1 radh esn@fo. t he 7
iGhventHyR- Iééﬁ“%?r‘ﬁ)ﬁpgsemga%cysc@%ct abI % fr (g wor k
\(@rl alatsemd:amu@csmem}’éhe SHERFF Hfea B W ‘g activity
& E Eph RIS & Hgﬁéﬁﬁ{phﬁﬁdtyesé@lbﬁbﬁéﬁﬂzw lexanple, in
é@ dgi %?é??ta Ef cqlﬁmgc;ggwwsg&ttbaﬁlwdmmoc H1,H2
Wcsaél roup hea, +ed below.
or H3) agﬁm&&ﬂmﬁgl&equhemeﬂﬂaﬁ%ﬁ@n%%b %%b ng’%l‘& Geserived below
antibodi es, the framework, co SCAUEREE Fieure 1.
Bisrigsed @@@u%qﬂltﬁgfqﬂtp&f*f’ro‘?fa‘gt‘;h%%g??P%‘ﬁe%%l 73 and/ or 78.
In soms enbodi nents of 15 these anti bogel e?fﬁ&%?gﬂsfléetr}l on
Toiidd Baht-dhBiniH/ RAequbngessn €°PE t,
Pﬁ%%sgd ?Z%Odﬁlg‘(éos pgionprl se heavy chain variabl e domain
framewor k sequences (IERGERTAMNE 1) nafhumamzedcu)s
Gemerpthedipers o gatibo dé‘?ﬁl‘i‘? ﬁ? ‘éer'}l{ﬁbrcgﬁcrlﬁgaco _ @é mal 0 i toinUS.
ant1bod}f(§1ﬁ\@{1{45d8jl (ummmw GRaieciNiyg, SOBh 079950 &As {71

e é Mot BRI (Qo(ﬁ 04o(5){12002) s depicted in SEQ ID NO: 18 below.
Pat. No. %g%ﬁ’g? %%Q Ni‘ I'n_o dj L@E@& Ah@g&,@; @pggpbgdmsm Tie
f urt hdrase Bngir ﬁr a1 a| . I Lanewol LK Gl Lys
Conseﬁfﬁi:,@y 3 E0A1L BE &iln fp \Ghi ndmniia VAl I'P Yh lgg o Ly LY
ant Do &3 AANPLLSR | @hhaCBaRALEVR Seqendesscofrs Phe S

huMAb as describe N . . 407, 1218t
& 5, 8By g:g}’lrﬂ)Seq(ﬁlya‘HreAsg%Bo'gu FeuShy Ee‘%‘érs NQ§ GindR b A

nent, ese ant i
conpr iTseTsk irghtys Mﬂ@%ﬁ% 553“’9’5 Val Gho

huMAb4L bs%&ggg%ﬁ’ﬁj\lig )(Hw(ieﬁﬂiﬁnhﬁmﬁe;hntdnc Sout h San

Franci'§¢ USA). (al so e I o1 Pabrmore of
In one ciNo®lnegl, m@m}@@@)&s @c}g%}iamg\g.?ab 18 {Q%u%&e I Qloc!hjﬁe% 1 T-INOTE O

positionBl00ke and 2004) Ar340UB)es ib@x?@sdgxsyoldhraﬁcs e @%%‘? ﬁeﬁt‘me an
anti body of the invention cogprises a heavy chain
vari abl e domai n, wherein the framework sequence
conpri ses the sequence of SEQ ID NOS: 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 25 33, 34,
35, 36, and/or 37, and HVR IIl, H2 and 113 sequences
are SEQ I D NCS: 9, 11, and/or 15, respectively. In one
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and 45, and HVR LI, L2 and L3 sequences are SEQ I D

NOCS: 9, 11 and/or 15, respectively. 6 In one
enbodi ment, an anti body of the invention is affinity
wo{ﬁ% &F to obtain the target binding affiniRGI/GREIHUEHLIS

one exanple, an affinity matured anti body of the

i nvention conprises substitution at one or nore of
am no acid position H28, H31l, H34, H52a, 1154, 1155,

H57, 1158, 1195, 129, L30, L31, L32
embodimgnQ gze mga’gﬁed h@ébd%g%ssequﬁngﬁmmelgsgs Ser1m pﬁsgt].? ;'(f ﬁiyo@l"l? x %é(ngt”)% and/or

Ser in pos@idn Gf fPJcEHrcﬁﬁglyfmtohH’ eatlodamdnt, b:o@ybodf oftﬂ}qeuqu’qlgléqﬁnip;ésﬁs a hght cham |

- variable dt)m%lp c;(nnp?sl;~| %:ﬁ%e Qlne 1@&3&5 Sﬁ B fiok ewivng substitutions:

I 2 .
8540,1 p@ggcmm'\ém gpas;g;nprtﬁeg er%clgf ?trgjémy A?p f?kv?l Thr il
the Inghys Agheh Ber CUROD VaSalFs AR Ala FpTyFGhn Gadps P gg ,g,ys
Y5 SE, Al%g Eys(t u 1@9“99@ 92N 1w @ﬁ 58, G1T 93 Yroer A:g PREG&Y

, an arﬁlY brs Yy SetCly Wé ﬁsh%ﬂ?’ﬁ I5h T%&nﬁ?r:ggrg“fu Gﬁﬁpﬁ @,gel o
var | afol ©yr dGr®E DinaBNS & S e Sy Gt G}g Lypyval Glu

hY]

n ppi ananid bodyepf e
[ nve eLgnwgoﬁ'prS:ﬁégg a {tht ctlwl 1 % a%m% 10donai n
Substituted arvigves Fithigsoeth © M4 f‘dl%ﬁ%‘ﬂl In one
£rbeet bR mveRion mtoomﬂq/ano fuititretmavek raigne doBfip KRS, Rpvided

binding a:bt*vn)géapct{i%l %{%w | BinSO FBI &arﬁ@mrsénﬁ | eodihiRis Sefho@EoEthe invention

nda1|ght chaln varlable | odi o
comprise @ @I‘TEPIS@W@ lilﬁzéavg ét&@@ﬁ]e@m 00% UEDgC. 111 bo%g{gﬁt oPthesc antibodies,

the frameROrR O&Hs B bequed bt oazlﬁfyrlsh@ﬁtytltcuﬁn tlttpesnpqq\? B} sndigr ’@O }ﬁqul%eé@ocgments of
these antlg(fdm%éaﬂiobl? K&Xa% waf) Ln%/o%@k Nin GRNERbbShdAY thbdd @ntiS@IEd &fpisc heavy chain

. n_one e n a t CA,
variable dolmain frppoesiary S%@t@ﬁﬁﬁ]ilql\%ﬁg)é %rrﬁ-%giﬁgﬁfg[ﬁ@ 5% e\r/ttg‘? E%Xth QJIL Francisco

UsA) (alge@@f&}mltdh Uﬁmp:f Bk AQUANBASSGUBACE BE SSED e ) GEH: 141107 93).
In one 63%8%6?1{&, &és férﬁleiac leymrﬁlfl KItlgﬁ chaﬁh%&texb&ﬂconsensus sequence. Tn one

eavy chai n vari abl e risi .
_embodgmtih,ehegee@gt@ﬁ@sem@pnss%t thpn HY G- S%G%ﬁ‘d’g%’% g&%{ ga@%es.cnsbeg igU S. Pat. Nos.

6,407,2 13’@(‘3 |891b5]3¢) dodxBERbogdA thesd Aagbdiiaecosetsy é&ﬁ@élaigﬁa:r@EQi@am sequences of
d Eéob@ 3U aIS(hl%f d to mn U.S. Pat. Nos.
hUMADADSS gl%ﬁcgﬁr@g %ﬁ;ﬂelns ghg ke ﬁo'ﬁm s@ﬁ‘&a{é RS L erre

eav 7}/{% e domai n
6,407.218 & /R L B7.rvgd ket aéeTqM@n%lél ?-_-%3< YR In one
%'m@&hb%ﬁ&m B EhtiBdtly lobﬁdiﬁyveﬂlion tdveprisan v Bty Qbﬂn vy dogin, g herein the

' chain_v. COPDEI S, g4, bgzaemem;eo 31,32,
frmwoﬂ%sg%%eﬂ tg%sea‘{%n one enbé%l S@h 053 ng| b&d})ﬁ ) pectively. In one
©33,34,34,R6 andﬁkvéﬁtﬁ!ldiﬁ“’e%l‘rﬁ?la%dé? seaUpsEARP SERAP NOGEr iTaB & adwRin

embo@nﬁﬁrmrahﬁbtﬂig)f b ﬁv&&&i&ﬁﬁﬁes&ﬂlgﬁE@lﬂ \Bridb4 OorEthn, whekinthg ﬁra@q*tvork sequence

chain var I [ 4B £1. e €N eRucdfes SECXQ ID NOS:
comprisy s B S TSN e e T “The

2, 4, andjony easiertoyAly.Conpr i ses a heavy chain vari abl e domai n
Mpéﬁlb%ﬁzﬂagnt,t 2R BntHETWEME ﬁveﬁﬁon$5@ris@ 2 N@vE@ain paialpdy@omain, wherein the

nbodi t N
framcwo?li sa%?gcggoglpiﬁsevtge seg%eﬁg%g%iﬁ) I‘&(B‘.’:e 46 By ) Eﬂd@)ﬂ-’-@: HAMIVIRSE SHBand H3

omain co i'sjng th uene
sequence fre SEQITP Bo$ad; e@/or i Ff:sggﬁé(clénlﬁ St qqag%men‘éwgag g Gcf g:% mv?n && comprises
a light o3& 2 DY @O B QRS FrE@S oM sdy@@uycOTpIEE the Larhg [gf S@ngmsnzu 43, 4
and/or 41‘3: ﬁ%@]’a]p ?,,a?ﬂgi3 Oelﬂgeg &E Sﬁ)(ﬁ ]D%EIQS é [1)1 N A 95 ﬂa@ﬁc‘tﬁel&r g ht

gdirarn conprising the s enc
II@nh@nlﬁﬁLmemnan@ﬁ@o@mg@gi ?n coly sgafﬁ.thf:% @ﬁgomam, v%erem the
&amewdrﬁ@é@ﬁﬁde @Jinp@&ﬂ% bRSicsd o BEQMD NEISadond v s mgm enddﬂﬁhﬁnnﬂz and H3

sequcncg ﬁ{‘f &&pﬁﬁéﬁgs t2,a nanzi% gers]% tlvgl? ﬁ%& Jn@omm, @rﬂ-antﬂloﬂy SR invention comprises

the invention conpr

ahgncMmghmmbwanﬂmvéﬁﬁaﬁ¢éﬁgmﬂﬁéﬁﬁﬁﬁ”QgﬁﬁF% SFRY The PRk ESNBs: 42 43,50,
and 45, SR AVRNG & 20k SEQuReNG G2 DINOSON &l edtyddirreattivelyan

anti body of the invention conprises a heavy chain

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

NO 61 and a |ight chain variable domai n conprising

t hesequence of SEQ I D NO 62. Di sclosed is an

anti body that conpetes with any of the

above-nenti oned anti bodies for binding to Ephl34.

Di sclosed is an antibody that binds to the sane
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delineating a hypervariable region of an anti body can

vary, depending on the context and the vari ous

definitions known in the art (as described bel ow).

Sone positions within a variable domain may be vi ewed

as hybrid 7 hypervariable positions in that these

positions can be deened to be within a hypervariable

regi on under one set of criteria while being deened

to be outside a hypervariable region under a

dif OE@JH%MHH&E tn @Hibdey ditiefdventioOn efioty mapréio obtzit e teget binding aflinity
sesrody e RO RS i P a1 T el g LI Gt o et o
amino e:mtjmhonﬁm; 831, tlie Hatt HHIEY. 35 BSndhdcr: o[ﬁgiIL’ngrf” 2’5 gy o5 L
L91, LM‘LQ"§ e L@&"’%P@'? nﬁ%&mﬁh&naﬂﬂtﬁmd'aﬂlb@’@pm Wmm&pmp“ses one or

ant i bo In so [
A e LS RN e
E or G154, bablyip zmncha@zmnm’:@? SAl G e dnt P Body e hgf?%? g T TANTE
Ob&T@ﬁuﬁpqgﬁhﬂgaﬂi%lhuﬂ@@mant|body In some enbodi nment s,

the antib od - e domyein comprisog he
e%@@dﬁnﬁ%megl antaﬁ%bog%% éﬂaenQ'Xn go&?l%@ﬁqgay éh@ $£}Hﬁ d mlflzl v prls;:t |

sequencE(o Ip Nox53s efewe emboduncnt, ap ﬁmgq% O@%ﬁ&@ﬁ%{f‘ffl}pnﬁe%@w i chain variable

dom am%gl‘plﬂnglg(dtxe .sleéleﬁc %E@ﬁbﬂ\@ -ANtd pedybodifar, aexdngy & bednyention compnseq a

onpri sing antiage v Q0% Buain
ey GO OO P R T 5 R A g SEaNenaes huomd

compridhigi@Rencd i AEMIZEE:54equence 10 (e.g., framework
aﬁdéc emb dﬁnﬂ%ﬁ %‘fm&@mtﬂa S OGUERESSY)s 2 by GRe velrbio dinmerbypprising the

sequenag g %Ipé{ggpsbpnﬁag %ﬁ)roglgla% &R gl’glg@dg' of dae 1.%‘%21 lil %Bﬁgé 1 ]h’%mﬁam variable

domamQQﬁlﬁihﬁ@lﬁe PyrertbFENSE)D. [veong embo@ﬁ@@én @pgoﬂy %{‘%}e invention compr%ses a

hea c]szzg rve e?ﬁ)h ngm%g & 2)n51ﬂﬁrﬁhc@5hﬁen@mg(2 MR35 @d € hEehhin @ariable domain
vy ?aﬁcf e |nvent|on has erlneVreglons and
Compﬂmﬁlﬁﬁ@'q@nﬁeeﬁ?%m '%>6ne enmbodi ment, the murine lig
Cﬂﬁ ahdrmVodirRgl, @niit®df Qf@@d:vpr@loacoﬁ:@ﬁsgw E‘Q% 6331D|VFI§1|2'1€ d% CﬁIﬂpl‘lSino' the

qequen%e e ﬁgﬁ?%@ﬁdiﬁ%ﬁ@é@o&ﬁ@m% ﬁﬂtiﬂ&iy hﬁtﬁéﬁﬁvcﬂhﬁtdmpi{scﬁ €phonaih griable
0 a human Lytﬂgoﬁg F]f the mve%/hém COTNPIISES a

domaingerprriesfheseTee ?@%QQIHMS g“none Hep ql‘ﬁos et

: heavy 847 AQbRCEhisdhstisideutel somence of SﬁﬁéD ]ﬂﬂﬁaﬁé a Helt kantvgpable dorain

a Qr},fggéhﬁ%ggw th changes in the grafted CDRs.

Compn%ﬂm??%stal tut ed 0 aci ER, A8 bmprising t
| fp frreeadodremt %@bog} %é%ﬁ?vm%on f%ngn%%nhog%%%[nrvec}) bi_ent mpmb? )

sequendd Bisxmdwo Hninobhenbodmbudi reieds of rievaie PBEIes Bt TERETOC

nvent I osisliilf doS & &b &ﬂg@lﬁlcﬂt Rn ﬁeﬂbd’d@ ofaigd ighention comprises a
Gomain, Fes) dL u% ot Ee PC r e i on é&%ﬁ 1 ead, L Ehgyg%grlable dozin
heavy Ceﬂﬁlf‘@%%b@rdOIPW%%%lﬂﬁé Rancad

compniﬂallﬁfé%éqedaceade@Hmsom ki | I ing. Other antibodies of the
t IELV & nt mcn St ﬁ#%d\t &%%v@xﬁi\/)h Etﬂxng&eﬂﬁﬁﬂy fclkaﬁq v@Iﬁl‘:ﬁI& @&Bain comprising the

2 em
at abi 11 ty. an Gﬁg J(g ﬁ% he mvenho com mse‘s a Eéllli?chﬁm variable

am no
domain @GhHs i S8d s@dﬁ!@ﬁz bIBEONE NEes2r Egyine nnltoﬁlevtn‘t Ia:e@élquéj 0@@%?\@%{% gpmprises &
unct | HegreasptioGbiadame ofainAbXable domain
heavy Cgalfné?atbger(%o%n I(SJPJQJLEnegcr esgqsugd B- cgl | killing. In some
comprisgifoeianeertos SEQ HeNE#ti bodi es of the invention are
cﬁgcr]@;gt; L a;@gd)bﬁsatd&ﬁﬁe&aaﬁﬂ afyion @ik stgve(rsuiimed@tipdise faeinding to

bi ndi n hu conpl Fas Sy o8t Ofentioned
EphB4. Iﬂﬁ“r‘ﬁﬁ’d = ?’@3 gm(ﬂ b 8HEF} gl EF {H%EMNPS() ygetlhl s. In ion

antibodBOMe enbodi rrent S, the anti bodi es of the invention are
CM@Q‘L@IE iz ed aﬂyas deciieaseda@5iiah dirarlels thelmigg aqdpesition/boundary
dclmcali@e §7 %@%}%m@l{l?{e Ulondof ra]_g 2 hgtgb Eéfeﬁ% d:tﬁél'éghg%on E?%(?&%Qﬁean@mg b E@En%’ definitions
known in fiv etz Eprribe bdﬁWl rﬁ;emf @(euewsa’e‘ém@éa“ 198" 61 19EAY as g
conprises at |least one nutation in E233, L234, (3236,
‘D265, D270, N297, E318, K320, 1(322, A327, A330, P331
and/ or P329 (nunbering according to the ElJ index).
In some enbodi nents, the antibodi es conprise the
mut ati on L234A1L235A or D265A/ N297A. Discl osed are
anti 7EphB4 pol ypepti des conprising any of the antigen
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10and/or a cell proliferative disorder. In sone

enbodi ments, "the disorder is a neuropathy or’

neur odegener ati ve di sease. In one aspect,

there is provided use of an anti-EphB4 anti body of

the invention in the preparation of a nedicanment for

the inhibition of angiogenesis in a subject in need

of such treatment. In one aspect, there is provided a -

conmposition conprising an anti-EphB4 antlbod¥ as
hvpenﬂﬁdcblerﬁﬁuﬁhﬁ)thﬁ thedhpbiiset o bdicand ICOpos i poFigiable region under one set of

cntf:na OhnE gc dn cgncg {c; €. tsuﬁ@t ﬁlﬁeﬁ’gﬁalbllg ch{og §nd<9fa slhent| bdd Ve RtH20 e or more of

embodi ment E % tr (?belowz
these mh‘{mﬂﬁgﬁg e}gq he é)mlq g eﬁ@é@ﬁmajéableﬁ@ﬁ %S g&&ezalg pedhelo
aq?.'l A8 %ﬂ%@ﬁbmm& Ehsiadgily is-aEph@dbnd attibiie.dly sofe subeinents, ‘Lhc antibody is a
nis, ﬂJL 900G 1@&&%@ tgm bhb %{)@3 cbélstmﬂ of a chimeric

| bodin
bolycl%xla a{}&ﬁde’ d rfn some Tm rcfulcjleeot e apEe Y & !E]g?gan o F ¥Ome embo(ilmems N

ot ehicAEt ahover TR, s BrgSEd HHETy &
antibodCH@hibo a@ineetf T e Eaventehtamhe altihods fre Fals Pék fab' &hh g(,a@q o soFv.
! Z L?lr owl, 1nent qhe elcot gvr is S QRLL %llﬂ(giytd;}%xa&% AL Hlﬁﬂb&@tcdu%ﬁm@,&nuccn
d If ﬁ%“db SC ose ar e COI’TPOSI t onsh rrprh gd Lence
bmdingmacees @O’Flhl@}aé denongllgd 92 hftﬁrélo?(ﬁifé’ﬁ {11}118% AR O Dumar seq
(e.0., aBETdri€nd/ol can@ﬁ@.oﬁm)Qdmeﬁ&nt fn dnb@nbodmgni, € ndnshuman donor is amouse. Inone
I R S R o0y P‘i“%ﬁfjf’hy sacening
ete.). Tasnegebidmedt, athonggic a@b@d@l |o‘6'@ee]aveg o8 hﬁ&gpnec\fe F§ cgy &ngg%rp region, In one
cmbodﬁleﬁ,utﬁé Iﬁwﬁrﬁlc ﬁ&{ éﬂa@ K r&iohech 98 wafubhhebpnignhiio i ode nm@d@ent, the murine
aspect, ther : §H3m9¥hQ?gm%1h°St cel | conpr|5|ng a
lwwy@%%Wﬁ?mﬁ§ﬁH§ iy ect or. can. oo
ofmamyred yrpigiosod e weniiph gcletc ﬂ@@&%?ﬁﬁ%ﬁ%ﬁ%éiﬂhﬁfﬂug?f&ﬁ ﬂES an
afﬁm%tu?ﬁlgﬁ £S5k Qn Vl%tte@ Fo theAMficOED®s. 30asairsiietdandfo abidss the CDR or FR are not
celos can &btge dlEIr%OéloT rcm]flcn? an%b%% ?\%'th@i%ﬁgodm%n@ %tamﬁgdlés oﬂ R mvcmwn

timited 40 BPORETY E. col i none luding
further esvipaeh civengds in apirlhast rqglélpqs injtae kg I@WR glla%@ }Oém}a%vleqi e (fuB Iﬁmctlon meluding

enhancWin@/cﬁ%]f@mhb@&d ekl KBHE Notes aihiches ée hﬂaﬂisi}ﬂeliclude those having

spe mﬁcaq]ﬁqgﬁ;d]ajy mé-»fovet Sﬁ%ﬂ tyn \lf-l/)]!le%}?er ergbe glﬁ%%tg gf)%gnttigcfeigs?‘ofqge ﬂ%bxﬂgmﬁﬁe chenges in

amino BGirevidentis @chﬂﬁowﬂd@sadﬁ@@%ﬁéd %ﬁe"‘?fé]r?i’tﬁ@ s grilarrest R AT APCC
ﬁmcﬁo@%op&gﬂéasé&@éeg lellmas Ind;&ﬁé heddheteinaiinckudés infalidn are characterized by
e i md}%%}ﬂ%l JeCE T
decre%%?lﬁﬁl%é‘i‘ﬂbada gfb PicEAg h[%&%%;é)smél% %9%1?%&21‘{28' tabl e % depto OZ
ssturl 08bH(NE) 0 STIBRPGHEVESH 6 BPobHE: THTEREF 8 Cbéﬁ%}%%ro?ﬁ crease

bmmnas(ﬁlcl‘?as%{%tabs@ﬁ&g ¥r bfr@fagf 16 ﬁ&ﬂ% BEyRE, me\maeia)nd/ora?a,atme GOMeE rtigdiments, the

th ene

anti b 233,123
 amtibo dfﬁﬁ @f‘ ey énhgn %Et%]ég fC]afS (eg ?m{;Gg arelcgfaan tcmh%seh é 4!c:ast 0§a nButa don n E233, 1.234,

G236, }32&5 bonmg thoden e, $i3AY AGH) A@sopwség@wg@%aa (V@@pz@]g atégrdmg to the BU

index). q om@ %rglbo%gn%}{tg il A oGk c%ﬁﬁﬁs@ﬂz@ 91§JB.111(£ ebda Ak maselsk DIMSB&IN 2<,emd
%5 t he antlbo t her

cover ngﬁﬂ ;%f\ Etehe al }% Iding se uences rov1ded herein,
PUFaRe S ORGSR A ST SRR Rt
wherein PANRGDHORY jogadpedes s@kificatiebho o Fpbirpr i sing (a)
e“i‘lfé anlﬁ)sil %l‘%i & 1¥x%%ﬂ&rb1£@§sug?z]‘s 's%@ﬁcﬁp OvE E}bhlBﬁl andid bdr bh@diments, may

ture n(Q’ %mc\{) mﬁg%ﬁ ch 10 %hBtl activation, EphB4

GownstS ARG k& aPGen@ing WphBd Iperd acavrdoraEidGhposd @mﬁfcan@mlﬁmé@r §&gling. disruption
g g t nEa neJ when |b@1d£1h% EWBJ ﬂh@sﬁhorylatlon and/or EphB4
of lig M%Sﬁﬁeqnlﬁﬁoq%mg% nnféq%ntlsE hB4 ibodies of the .onioir
mulimdrisyrenidim EPiRA lise PeEpSET aﬁ%‘h? %mp“ HpositIenR > T
EphB4 ﬁraﬂaawm&ersz Iﬁmm@chﬁbmm@f antgmzﬁ:ne&hendmntr@mem@ndfm W‘f@‘ﬁ@ of a mmor, cell
prohfel‘?tlve ? lg]orcg:? b canr: COTROSLLIQ R pr&@m@}ﬁ bﬁa'dﬁ&d@ E‘ss&ﬁ{eﬁ bathphR4 expression
Corrprl SeS a caf rl 2%3&1; Vi ECI 1%06 nis, the anmbody of the
and/or gty (Fhrrengce HRRRT FHRCEGE Fi}l ab‘lméslf PR
enbodi nent an article of mandfacture of the i nvent ion
further conprises instructions for adm ni stering the
conposition (for e.g., the antibody) to a subject
(such as instillations for any of the nethods.
descri bed herein):
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Disclosed is a kit conprising a first container
conprising a conposition conprising one or nore
anti - EphB4 anti bodi es of the invention; and a second
contai ner conprising a buffer. In one enbodi nent, the
buffer is pharmaceutically acceptable. In one

embodi nent, a conposition conprising an antibody
further conprises a carrier, which in sone

enbodi nents is pharnaceutlcally acceptable. In one

inventioR BROSHAIVENTGs EpKSA If wmt Frehodicorrhi RO FSEFHEL FRY “fengm '

s&nlﬂeeenﬁbgdm&%' ttné e@zﬁbo@f GkcifRaly.bindd b epolvpcp‘ndc consisting of or

CXMCC1? g{goga% h—)%:rﬂt) 2 | GGt SI O embodnnentp Qﬂ?fl%ocﬁ eg.ﬁcallv binds -
canmsﬂwspnhﬂky@é@e gqlﬂ‘:iil Bﬁagpllblfn dt:nﬁ%n RSPy %11

EphB4 ﬂﬂﬁﬂ@c&ﬁ‘doﬁ)ﬁo okt oastreg. dammtcmb@pnephéhctaﬁ@pca et ingention reduces, m]nbns
and/or b%nlq; Ean B4 ac‘tw%h Y 'w@S ﬁd%r Iﬂ&r%t mRbhe éﬁfbo@néillsstﬁer Fﬁﬁfody 18dheda, wdtsbits and/or-
Lumrs for a g c %mﬁl%r oc!omge é%t Ib]¥(§n0 with EphB4 Ligand

blocks @1@@1@@@@%@%@ @W&&P%‘?ﬁ S
@ammﬁﬁ&ﬁﬂﬁa&E@w4aknﬂemmmﬂegﬁﬂévat|ve di sease. In some en

]In 0\4&%&})6&%{1& i rt)‘nﬁed%lsescﬁ Eﬁjﬁlﬁ ~Ep§8@n%ﬁjr@t}@grhv€1ﬁion in the preparatlon ofa
condition aSSOCI ated w

medlcarthqgoq}geéh%afpe%lc ﬁ%?réfoeh}’g’ﬁ?c&mﬁtf“% Sﬁ;vlg ?116%1501%6! n}aﬁ 9& a ¢ancer, a tumor,
and/or aREIGPRAF@itvOMisdder. an sBd bolBdrbts ftlardasbrlder it 4rewagpeiy pf reurodegenerative disease.
and/ or prophylactic treatnent ot a disorder, such as
dn ci@nepedt, thege it prroded usard poantigpei 4“t11}9l51¥)‘l’flﬂfeé[i’vﬁltqo%’@ the preparation of a
medicalgehtsfgtr tgeQE}herld?l oP %gmﬁi h E[EIH:‘[SH nkd@g seth genaar is a
neur opat hy or neurodegenerative di sease. In sone
AR HRALIRIR ke is i@ dddiasomsteitiod @mpripathaticghitednizdndidinohabove.
associ ated with angi ogenesis. Disclosed is the use of
&msme[ﬂraESsmmnmecmm isipf otelyemprp pefhedics af thntepigon and a carrier. In one

'. embodllgs{n??)%rc%tlér%&H%a&u&gi%géeﬁm nt for the therapeutic

or pro actic treatnent or a disorder, such as

DiGRBGGFenudeil 408 Eaco@RihhQfiti-BphGe btibgly of ihé ﬁt‘lﬁtldnv e

di sorder. In sone enbodi nents, the disorder is a

Ne tieQRaithyerois proedsdacdelyaneotat bvedinti g ezivedy af deliggimbove

enbodi ments, the disorder is a pathological condition

ABsteidatead i toknpeiried coyelpieadidof tpiyeTigsed is the use of

a host cell of the invention in the g g fJo 2Of a

e dicansiihere is provifea Vef cPpRIS TR BE PINEUATE GF deined @ 8

PLe hq%'aﬁeg%%gﬂsﬂggn%%gg@@}m o, Oglgpmgecgegﬁeaﬁ oFHEM AR 0ng o caricr. In one
embodlﬂl&d itte oarde fis. phérmasotre heartzodbitrent s, t he di sor der is a

neuropath or neurodegeneratlve di sease. ﬂ% b
enbodbneiribse is prEde AgripRsition %’ma“%taﬁ?}iﬂ&l@ ﬂ‘&’ﬂ? o dBiTG1 ¢ %‘*

ted with t h f
SESgEAeLd. L1, ncl oneest s DLBELOgEt Lisg e, e o

gl 15) ar attI tl? 1?]13 Prowdgie a%o&%gpc%}nﬁrﬁs%r fatva%r Lshi@ft%@%t/é c

Q1P priophyPactic treat ne di sorder, such as

CRICEN be & ab MR for %Q{HQE re@onﬁ)ﬁ‘laﬁt v&[o@ Isdclﬁ %ra@-teﬂpl/eﬁsmn vector. Any ofa
d?sorder I n "sone enbadi

variety pfdpt eﬁﬁéfaﬂit;e ?ﬂzd HeQE ala%oé\glﬁgtr %lleqsvgl 1aia grg!é ALyt Uc (ie fjgr cxampie E. coli. In one
embodirh & ABedtdait cSkarfohece] foomaale 4 manamahat hibfuolyis ¢aincse Hamster Ovary (CHO}
condi tion associated with anziogenesis. Disclosed is

the use of a kit of the invention in the preparation

0]5150%#5%@ rfé@%@s{ﬂf nfa?ifw inh@dohesraRentiten. &i&d.%cﬁﬁle the
propnylactic treatmne ; des foll length and
meiog G 5% B BT S8 BT 1 Srol Tt
fragmend h:bszea(m;ie FramnlcRcosioBae. endrodi o ermEsng HeHPE B F qipdly fgstgell a recombimant
pat h r}éo A, SeUHRLEISNRERNE Ml Seas@erink RidzouBIY.

ts, the disorder .is a pathol ogical condition
aSSOC|ated wi t h angi ogenesi s. 95D scl osed are net hods
and conpositions useful for #odul ati ng di sease states
associ ated with expression and/or activity of EphB4,
-such as increased or decreased expression and/ or
activity, or undesired expression and/or activity.
Di scl osed are nethods for treating or preventing a
tunor, a cancer, and/or a cell proliferative

cell.

vector OPT_? 111‘\’8



Di scl osed are nethods for reducing, inhibiting,
bl ocki ng, or preventing growth of a tumor or -cancer,
t he met hods conprising adm nistering an effective
. ampunt. of an anti-EphB4 antibady to a subject in
.-35need of such treatnent. Disclosed are nethods for
- treating or preventing a neuropathy or
-~ neurodegenerative di sease, or repairing a danmaged
“nerve cell, the nmethods conprising adm nistering an
- ~effective anount of an anti EpnB4 anti body to a
- subject in need of such treatnent. Disclosed are
- -nmethods for pronoting the devel opment, proliferation,
rada eeratics lorovided e methed oomekof ame oS!, antitfedy, said thalghd comprising (a)
expresml@ﬂoarm&@)r%& NG RARVB it BikdoR GostBen §f SuBGL 'alyﬁbﬁ'%w?ﬂw ﬁlg anﬂﬂ)dy
antl-Eph134 anti body to a subject in need of

f @@ byFes) khere R sshiese dletﬂdiﬁorlmm@ dlSanfliEthmJﬂh}bdot:dnﬁ@ate sald method
Qgenesi s co t er.l

comprlslg?rgjueﬁc 6351 g Egl-)_ \hectgl;‘] fl' HE% %%éﬁ?fg m albe 1&) st c?gin cur}%lﬁabang gbg recc%){ermv the antibody.
ek 0f; aw&& JerRALABEE compRhi ggqt &aggeraaa@a &ﬁ%&g{%ﬁ for

treating a pathol ogi cal con i on assocl e
contained MYlOgenesing, vhenpriabngsiddniompstend mgoa ranteﬁmbft:étnuhneiec of the
mvenmﬁnfmataﬁ& f1inRR, @D ERB A %ggets Q%meﬁ RS umn@gnt i e HESEment, o

such treatnment, In so nt s,
COmPOSTHORCPIBIEHT WAT PR HATHT DHPESS T At 8@ PRe %ﬁﬁ‘ﬁ’?@&%ﬁﬁ%@?@mﬂc&ﬂy
_ acceptabileS Indond dii¥Bdipend aif @fides!, maantghorof foe gednlonfurdéd cheriads invi@ictions for
’ adnnmst%§ %E go?r{g@sﬁ O)E] (fgf%me ﬂ%mgﬁyZEQtﬂ?q ect (th@h o) %‘%ﬁ@lw@@foﬁﬂlf ofthe me‘chods
cond n associated w th angi ogenesis is
d“mﬂﬁﬁﬁ¥?%ocular neovascul ar di sease. . N@thods of
Disdodethiz e kit boomprigagn Ire codant @ompamwmmwowwwg@ne or more

antl—Eph.‘Eﬁinngcld%g G lnv%ltltﬂﬁleand ExemlafineFécsRfidenSudd an tRscri bed
erein i ncl ude a cancer selected from The group

embodingg s badir ﬁ@h@@fiﬁcglﬁﬁfqy agcEPA0lG dheye BRRERF 2 FRTHOEER 4& D aen antibody

further cdiiﬁh@ﬂzocﬁﬁlﬁr briaas koot BoNodTs,is @aﬁhd‘emﬂaﬂgz arnegeble. In one embodiment, a kit

further com nscs 1115%110%10]:18%(%%%1}114&%% 001% 111@[?(@(9E 9 Cﬂ?ﬁ aht%o%’j to 2 subject.

carci nona. I'n one e di Tre , a cefl i's targeted -

in a nmethod of the |nvent|on,|s a cancer cell. For
exanpl e, a 15cancer cell can be one selected fromthe
group consisting of a breast cancer cell, a
col orectal cancer cell, a lung cancer cell, a
papillary carcinoma cell, a colon cancer cell, a
‘pancreatic cancer cell, an ovarian cancer cell, a
"cervical cancer cell, a central nervous system
cancer cell, an osteogenic sarcoma cell, a rena
carcinoma cell, a hepatocellular carcinoma cell, a
bl adder cancer cell, a gastric carcinom cell, a head
and neck squanous carcinonma cell, a nelanoma cell, a
| eukem a cell, and a colon adenoma cell. In one
enbodi ment, a cell that is targeted in a nmethod of
20 the invention is a hypeiproliferative and/or
hyperplastic cell. In one enbodiment, a cell that is
targeted in a nethod of the |nvent|on is a dysplastic
cell. In yet anot her enbodi nent, a cell that is
targeted in a nethod of the invention is a metastatic
cell. Met hods of the invention can further
conprise additional treatnent steps. For exanple, in
one enbodi nent, a nethod further conprises a step
wherein a targeted cell and/or tissue (for e.g., a
cancer cell) is exposed to radiation 25treatnent or a
chenot heMpeuti c agent. Di scl osed are net hods
conprising adm nistration of, an effective amount of
~an anti- EphB4 antibody in conbination with an
effective anmount of another therapeutic agent (such
as an anti-angi ogenesi s agent). For exanple, an
anti - EphB4 anti body(ies).are used in conbinations
with anti-cancer agent or an anti- angi ogeni c agent
to treat various neoplastic or non-ne, oplastic
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35done sinultaneously, e.g.., as a single conposition

or as two or nore distinct conpositions, using the

same or different adm nistration routes.

Al'ternatively, or additionally, the adn1n|strat|on

can be done sequentially, in any order.

Alternatively, or additionally, the steps can be

performed as a conbi nation of both sequentially and"

simul taneously, in any order. In certain enbodjne ts

i nbrdasal isthe an gl mgnd-EoThdritiradyed the §veadgsT the BreiEaRry°
medicanécfnp f%)]il:]]ﬂ?d '[Pfi;’\abp%%(: ngcpﬁrgl%?ﬂ&ggﬂ@atn\éﬁ%l hﬁﬁdcﬂ.m Biagidald tm and/or a cell

the dis é%ls DEUT0 291 IWAU&&IEE %1seaqe In some

prolifergimt disordgh e age Rt TREY ’68 ARG St Ed T rst, fol | owed
M,qmg%mhhﬁh@ﬂ%ms&ﬁh&émamﬁmm@dymeMva%Wwwgmﬁﬁltaneous

ad 'IﬁllsE‘lbs%H [s%'u%f%uc?e%%i’a loPhd i%&én@cﬂl ihe Srhi@raat dra EPhB4

antibody first is also conte d cor | & 1
gt ool gt WS SOV L G 2 Ll oo«

prohferﬁge &htder EnbRdenantinbogyhe dbolid oweds cbgrhya»awwﬂe@fqmatﬂfe&ﬁwa@f fn some
1919 B08RL, &SHGH BR S sRRnant | - VEGF

"mb"d”ﬁcﬁfsﬂg désordel & @%%%évam Zumab). In certain

en’@@d@sn@ﬁths esePRGraRSn FERGYING TR MOHTTEE18 Gy s,

' medzcarﬁéﬁt Mﬁcﬁ‘éﬁﬁe dpeuti Hﬁﬂﬁohﬁropt@'amcb@mpqmege [0TSR Bk & CRIRE, & o, "and/or a cell

n ations g, 5\WRs0k » FRFu1S @ITRASdebdnBfiSie disease. In some
thferﬁ"égdﬁ%% %‘ meem ntct)sd of reea?%gé a disorder (such as

embodigentsy hepfisorder laﬁaﬁ@elpi—’ﬂcaéiéﬂﬂlﬁﬁ?n agsoalat VP 08T ¥er at i ve

d| Blmlcdem thipyse athfiosticslt @ittierrgyeraioh mheipreparetivo o medicgfienin
- ti-F an FisGe Q‘[ﬂcﬂ'asodg:%ﬁsd tSmor, and/oracell proliferative
for the tPeﬁ?l?F%lF ?“g%gﬁpﬂga% gé’agn ec])lr%igh) re ch em)t her a 'ét (Seor11m S nbodiments,
disorderATnsamnd embyd@tntscmﬁwversaﬁampﬁ%y o JeeEe @ve “Psed™ i n
the disokiBiSs A%Qlﬁfqémgaﬁdna@bmmmmmwf the invention, An

aXIglF] ose({ 1¥th tl?sg éiem"ﬁlhﬂﬂglcth:le%tthé)lﬁveﬁﬂﬂﬁﬂmﬁahﬁépafhemdf@

$¥cont enp a e rovi ded. her .
medwamen i therapengic and]‘phgro@g}?ptmt@%‘qn%{:tt Pfd'xﬁhs% er. l&ﬁg as gt G cerlz_apfﬁré éf and/or cell

proli e RREY I@s@ge heashenmichesapéutiecopaigen ticugéquer@@,uﬁ@q:@ase In some
st mul t aneou ao%’gnfnlooi%l bOD%%OI?HS&)IGIQl% V%’thm&%ézst ion or as .

| Gmbodﬂfl% %ei, Wrés

mpositions, uUsing the same or
di Plsgred taeions It 91t 91 0Bt B RPERP AT Wgﬁa'g}em B the |
therap clgig Oliafol ?B{ﬁ 1|ac¥1c téa@ﬁenﬁ&lﬂdﬁbﬁ&[ «@ath s9ncag@na eorgofer a cell proliferative disorder.
In somezgm%{en?neaﬁglfcl dij/brdeir is @ n% ;ﬁa‘ﬁ%%? ncuﬁheto@ﬂﬁﬁv'e ¥ighy, 19dome embodiments, the

s can be perfornmed as a
dlsordardmﬂaihﬂ]agwabwﬁ@tfml@%@@ ‘S@q‘%‘?ﬁ@‘i‘e&F ly and

Si Tt ARRAMEL Y and BonBYidRE Geful fol modglatig alisrrsestrts aispriattlgyith

intervals r rom i nut es . 1o; Sor dh@orWBRHKS of @desired
exPTcSSlﬁ%ﬁWﬁ%““é%ﬁ%gé%?“esen é%a\l/%\)/een “ héeglg%érr?nnl strations of
expressibi@dbwoidy. nore conpositions. For exanple, the

e | (6r RAGERIr frayndre 2 aai, Aiwtamedorficelst |
f gﬁ{&%&&% eyl e a

by th ti- ‘
pr ohfer%:wen%otdﬁrﬁés@%ge avglmau?ﬁelgfc P‘:}t\presm(%%%cli/ga)rg?n%ln I olsflt@;\ﬁl‘%%( IQ]HOG methods compnsmg

adminis@fideian E;&I&B& saow} dioal gt FohBt aiBods IsuEe it Y St Eaeamm

A@ rﬁﬁ Qm thod9h§ Ex IQSQQelﬂE&h pethedsr anomel)sthagethods

QN | . K ecﬁﬁlnée@\e@ﬁcmﬁéa men
comprisipg ﬁ%ﬂﬁlﬁ@ﬂn&fﬁ S a%n%gﬁ% m{%ﬁg%a%e%&tyﬁg%ge nt .. Ln -

cemgcml;eﬁ ae modolisfenedycing, W@FW&I"E’CW‘%@W&W oM M Nt es
umor of gmﬁg{e\%l S et Qs WEEKSind QARG mn dranivheopr €senti-tpebiredndy o 2 subject in
Ininistrations of the two or nore conpositions.
n%dOfEﬁC%‘éqa%étd are nethods of enhancing efficacy of .an
aDtsctlesaﬂgt ogBE o Bgeng oriPFEvEriBL AT eRath éﬁlqeﬁrﬁde&e“mme
disease. RAENQL 09k Cal. s GONALA @NmABSIO Chndhed alhilihra D gi Daeresiosy of an anti-
‘conprising adm ni st ri ntg to the subject an effective
EphB4 aaifyant 26fbIER B¢ PLS SNt i body in conbination with
the anti-angi og, eni c agent tther eby enhanci ng said
anti- 25angi ogenic agent's inhibitory activity.
Di scl osed are nethods for detection of EphB4, the
nmet hods conpri sing detecting EphB4-anti-EphB4
anti body conplex in the sanple. The term "detection”
as used herein includes qualitative and/dr
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suspected of having the disorder. 35 In one
aspect, there is provided a nethod for diagnhosing a
di sorder associated with EphB4 expression, the nethod
conprising detecting EphB4-anti-EphB4 anti body
conplex in a biological sample froma patient having
or suspected of having the disorder, wherein the
anti-EphB4 anti body in the conplex.is an anti-EphB4
BT I SR B M ot ey
maintc@X{ef @s@b&l‘htl&{ of ﬂ@lﬁ’dﬁﬁ Hﬁ|meﬁk(¢3rcaﬁiﬁisﬁgadmhrfkt§blm effective amount of

s._a.tunmor, cancer, and/or
an antfelzrrgg{j zltn[trgo%% o afsubﬂec{ i neeg 89 stich {1 éatment ag‘ scl OScred J&%ﬁ%na}{mum N
oflecﬁ’éeda'lfﬂnilethEﬁﬁgz}“hélﬁfff]oﬁﬁﬁﬁcégeﬂa &(gT&JFIfI}E% mH'lésFegn a’n etfc - _

" EphBABESRY B atstigecaif hied EpRBAreamibitbody conpri ses a

det ect abl e | abel . Di scl osed is a conpl ex of any
of DitclveedarstniethefsHB4reating i baldilesiralderdition paeridrdrdhn and
amaeggm %&npnlsﬁg SenBrarbadinenrtagourt dfen ool Rbentitady tna spbivw ngped of such

II(,atmeaL é me cmboérﬁnTn% LEE pa%%%ggl %@1&&1 %sgaﬁedMU%n&%mrthﬁﬁ SL gancer,

odi ments, . the anti- Q<F
and/or sl prb]gfgtytlvp discgtist. é@§%|e§;qu%§t}s &, pathalpesical condition associated with angiogenesis 1s
an intraa@ R ed QG0 REEL. U82007/ 060115 BRI EF DESCRI PTI ON OF THE
g nanie g SRR (S Rl B SRS i
describglfievis, atdieciiie awoE e W%@ﬁiﬁ’éﬁ%@?ﬁ Ol @ lengifecpgenobissionss
mclanoﬁ'g] Fredst GRto&D %sﬁc IEM%I Scelql'dﬁa[] 6@8&;1‘ (dRC), aﬁd&eﬁﬂd@ﬂh& carcinoma.

(Ig%%e E]goe Ig&gétr%ﬁ oite J'lzéd%\f\@le m@n@o@% a%gncéﬁelll_l\}/?&r eﬁlsmple a
cancer e caBB€ Pk B1eNEE fFom HH/Rodp cpnspsgnggmzfag cmr 9@11 E’_R?];Q] eEtEI cpnger S@Q'i lung
cancer delPa E&Bﬂljmjyacaz W(Blalegﬂ |a§ol<§5@10k1@ell\|@pah&):a,‘hc eh@nell,30 c3BankbRer cell, a cervical
concer C\(‘ﬂﬂ} W e Igcsrv Cg;]SSE | D %97{'%51;@'5'\53?%7%3 cs om%%%EQQ?a%Qrc%mma cell, a hepatocellular
carcimoibd c¢Ra b@ddesca@@@_e]ﬂ B op@c:pgemqq\gpqelng hqaganémc TIPS sf@)noma cell, a
mclanmﬁal c@ﬂ] % léﬁeﬂg’ﬁﬂg B c!oio}z/%eﬁ'dﬁnalc&l SEQe bidboleR2;a cHMR HZ2argegd in 2 method of
the mveptﬁn gaerpf_#%a‘ﬁ?valggf 1134 ? . 11? oz[ggxfﬂ{?%m!m!ﬂvzﬁclli'&at 1ssm.r§'t:e@m a method
of the ink @R 4 BIspplashornl IB@@@@@WO({WR 2 gell oo} 1§ taxgpled p pyy .df,f the invention is
a metasthttc VBT H2 is SEQID NO5; II'VR-113 is SEQ I D NO 7;

I VR- m%@%%%ﬂ %6&0 83njpn£:e agcﬁlﬁln%l rt]l‘gaﬁ%edﬁ?%gpé %ﬁ)_llsggngpqe in ome embodinent,
a methoq M&V&mlﬂ@ s 4 ®ep mem@tamcq_ cell pRdter fipus (fr SEEA CRPETIRREY) ¢ B: exposed to radiation
creatmen R cﬁgﬁwlﬂﬁ 31§§Q 7, HVR-LI is SEQID NO9; HVR-L2 is

'SEQ I'D NO 11, R—L3 IS e anfhiRPandkd-d

pBSHEFLREMEFE: UGS AEeEI AL Tt H Kabar
EphB4 antHoteih baginsys elrasiedis enduped 2B PP R BT URES *0A g siosemesis
agent), %5 eyf%:mf}le qﬁ Bﬁtzcﬁphﬁﬁ(md Yy a%@@&lﬁi &)Enbbd.ﬂlﬂiﬁ Ryite @Iﬂl&ﬁﬁb&ﬂ@eﬂi o1 41 anti-

ramewor x sequences for ga { Ed’m% ncclnnngT toc%r%ent %fas‘uc or non-
angioge R AZE 10 'GH "Woimr?e@%ﬁﬁce%?@ Ife?f Atifiers as
nmmhmﬁhﬁmabdeahﬁmMyc@v%mﬂ@mﬂsEﬁ@®§ﬂﬁmaﬁﬁmﬁﬁ%@ﬂvﬁp@@ﬁQﬁmﬁﬁﬁomﬂ

| the:rapcuéoBgoem humaR. a}/ol_!) sSHb gareﬁ)g% aﬁt1—§e@1ﬂ%ﬁ@§a’dx§, ahdia Hﬁi&ﬁﬁikcreﬁb'bﬂﬂlu Sgent.

E'ger@%ﬁgli% afq%am Pq(adﬁfnﬁﬁregl serl ulgfao:r m aow}bmago%{}ﬁgtg I&g 1Iher therapentic agent
that is efe@t G Sog SEstsDeifi@gn BOsaPR yonTOsit 9L sem-tptg tBgrseuE- e administration

of the an]ﬁ] %ﬁ%ﬁ%&%§d}f A AHEVRL lfhe%éﬁﬂ@avéﬁ@@t a@%er(a%@aﬂhﬁni\@eﬁ@éomt} can be

VIl “subgr.ou sensus fr.anewo

done Sm}éy@l{l@ﬁaé & thﬁ é;lnv'[a P(?ﬂ%fltéon Ip]éa IW(I)OH% 117<3§€6m|ct[30mmﬁ u% g the same or
different REHTERTN reb g oupibdil, ovddisepbude fdriitiion ken it fpusscraaly. inany

order. A il WC:QVSEQdAanhQ %ZQ&;IJE Hﬂg@ Yol Q@rc&h’tﬂuéhdnl of Edﬂﬁ;%@@xﬁﬂﬁ/ and
m nus ext ende é%ervar| ahl e re% gﬂ}s’ a% o months,

mmultaerE;hN@sﬁﬂszfsd%ol)l SR VN RECE BT 8 PR ARSI
CDRs (SEQ I D NO. 31)



25human VH acceptor framework m nus extended
hypervari abl e regi ons (SEQ I D NGs: 32-33) human VI |
acceptor 2 franmework m nus Kabat CDRs (SEQ | D NO 34)
human VH acceptor 2 franmework m nus extended

hyper Vari abl e regions (SEQ | D NGs: 35-37) Vari abl e
I'ight (VL) consensus frameworks (FIG 3) human VL
kappa subgroup | consensus framework (SEQ | D NO 38)
30 human VL kappa subgroup Il consensus franmework

(SEQ ID NO 39). human ' VL kappa_ sub EOUp er agen
can bepesreRRETeRL t%@é‘@n]lsﬁu%oﬁ%i ‘mﬁ» ﬁp Bore wmpgs at%%sa Fér lﬁ{‘)a %fg ur}%%% Hic ent may
be adnGRSeITsH Solfowalbe Ve rakii- ]@;@E@aﬂt@cﬁ@zﬂ[gw snnu]taneous @pMElogfor admainistration

of the g%mpﬁﬁtﬁantligcﬁﬂﬁ%5 i‘{sorc&gén%teﬂeﬂdé@ﬁﬁﬂﬁ deélossudPhdhds 8

: I ght and’heavy chains :Nunb scriptibold- . o tisuch
'comp qSIﬁ SRR O a%?#%%})qdﬁ,ofﬂlgowgé 'l%?foagr&].eist TSJ(% f % agg 9 g%g ¢ agent (such
as an a%ﬁ%@&ﬁbcﬁly dﬁp hCeSacimpakiby. i e dirgia cinkpdimedty, ﬁlf?é’\%bfﬂksﬂrgé@iﬂ@ﬁnms to days,
to ch% Ig&ec n 96 m%%%gadﬁlﬁlﬁ'ﬁnm 19 %\b)’m&?l ;%nﬁi&smons -

ers’ 1n superscrinp glﬁldlé\e}jt]fi 25}%'
N po@‘is‘il‘?sﬁﬂ%a‘aﬁ‘f%ﬁ)@frﬁﬁnq ‘SRrgBr e B P EDRE" pI ct s the
cell prehi@:ﬂéﬁye di&d)aleﬂ byamiridpkies affegivomsovanof 2 ﬁvgr‘ﬁmh%wawhqd}\ﬁa@’ ¥ apypgiogenesis

lnhlblt%;r%g%t Eggmorg g}&ggﬂgﬁée\ﬁc 9%%% %Qm{%@aof AOnodRiadddis agents may be used in the

5.2D o

QDSOS TRCFOBO0T GBOLTS E CLRE Ty ATTORBHEE” "o
contenPRROGIpARRAL Blh LDl itk e dhEphBAtrier e icort- @h@ﬁﬁltﬂpqﬁhgand the
L a cell:based ASSaYeoRETA LEDENRSGRI B GN:s QR F bl disinc

chemoiRRREREF BN The Thvent | on herein pr |
compogifinme. [veiel thfssamq ¢ §ifTegptadpiisatipn ]Pbtfsp Agenéa Vc'?yt (%(Jtlt %18 admmmtrahon can

be don@é’e@ﬂé@tmly HunPhrdb disseasiecs batdésomss Ge fat ed bwetfbpned asa combmatlon of
3 Sndan uﬁaneourgr a&%{ I{)I\é%l't Yo c@i@@ﬁ%@nﬁ L{th'vﬁ,smnﬁmg from minutes to days,

b(’thse’q tﬂailé%ne expressi on” and/ or _‘activity or undesire o fhe
(o wecexpmaBs] RATSFOITEET PACEISEF AT e VBT HERTCo F

chemoﬁ&ﬁﬂemqvﬁﬁm@'fbc idaenituiadedifavwad 1 tusaeEfhB4 tutiedy. Hpwever, simultancous:

' adminiyhiRY or oS GARES of 0 QIQII ]ﬂth@ a.rﬁi@ql.)dy % Qhikd t%ﬁt@[ﬁﬂ»]é&&i Accordingly, disclosed are
SRS n ant i - Epl aB4

e
 methodsep sk EEGRHMT PYOGHOT F RGP e s
a2 chem&@&a;jé&lc%g&d mmaﬁﬁiérafodams:ﬁd aﬁehcarar@gmﬁmmmnums teehysas weeks to momnths, can

n - s and ceI I t e.
be presi%%aﬁ\g 11115;%[3 S 01J tMg&J n%lijec‘ Enb&‘%&@ yp

‘ On turther -provi des net hods. o B {}g
ant iDisaphBére ety otknbacingplicasnP PR LT ABHPSHE %ge‘é r\%sd‘ Y
having @ Bﬁtho‘léﬂ:ﬂlaéndﬂﬁﬁ ishedi-esiiGepesatsist @arizing efgsnisEhiag to the subject an effective

chnl %“ﬁi amﬁegﬁ%}) ?qm%%% 5,1l A8 Ghd- DLk AL 2ok & fBEBNGBMoing said anti- |

a‘mounfr?g?lém under st 6od and comonly

anmoo@mlg@yedhlbﬂ%r?gﬁ"é%ﬂvent [ onal met hodol ogy by. t hose
ski Iﬂmnbsddraretnh&ma;rfbr detseiiom ofRphB4, the mekedysprenrisipheetafige| y

EphB4. a’iPn—Eph%g F@%ﬁg Ol 899!3%81& 2 %Fn'z th%gcmblp m&@ﬂ lﬁqcl?&cs qualitative and/or

on n aboratory Manual 3rd
quantit@it Gdiorpn(268 1Y ewisl ngfrf eIk IETe 19Tt or y Press,

%Eﬁ%&%%rﬁ E’x;?la&d bethod GIBRENT PRERBOGE Gethad comprising detecting EphB4-

( F. zti EE hBﬁzgﬁbod in the complex is an anti-
anti-EhBO@EIPPIY OREI Brg ‘é%logﬂfé% Lﬁ%%ﬁ\lzee fe &Gy (Acadeni c
EphBAESAy asldBne) aboRCR 2: A PRACTI CAL APPROACH ( M J.

MacPherson, B. D. Hanmes and G th
( TR9B)N arekimibdioralisgnopiagedisesie %S%T§%§§é1 %ﬁ“? Si:’i%farm a":”’?hw;g N
AB NN 4-arditishh ANy Chthyllex GUL FreYpival sRopl from a patien

methoér g;r%e . 20ed. (1987)). Definitions An
suspectddobastig e S5HIT body i s one which has been identified )

and separ at ed. and AGYs e gﬁ«&%@d%ﬁﬁﬂ@ﬂﬁmﬁh@h}% expression, the

i t18 ORFAP Rffta%lere it mF{geﬁir?EnE]et Cont gﬁl F\ a%ﬁgﬂ%ﬂ T fﬂ)fm a patient baving or
methoid tmmhgﬂemcmﬁvhﬁ%ﬂﬁﬁﬁﬁ@%“%bo%foér}p A" FCh woul ooy as
suspods gat&@gvglz Ghe Wisbrlbr Qi 1BG R AELab G EfBAtahEoG TR BE Faples B4 PrtS‘rEPPW’ea“ 1body

, and may i ncl ude enzymes, hor nones, and

definedpb¥?- pr ot ei naceous or



25nonpr ot ei naceous solutes. In preferred enbodi nents,
the anti body will be purified (1) to greater than 95%
by wei ght of antibody as determ ned by the Lowy

met hod, and nost preferably nore than 99% by wei ght,
(2) to a degree sufficient to obtain at |east 15
residues of N-termnal or internal amno acid
sequence by use of a spinning cup sequenator, or (3)
to honogeneity by SDS-PAGE under reducing or

nonr educi ng condi ti ons usi ng Coonmassi e bl ue or,

pr eﬁn%&rﬁmn‘%ﬂdllﬁéﬂ'ﬁs\/ﬁg Ep%b@- l:}&)resélélqg 1§(§r€aged%ﬂ;résg&\d(¥ aﬁn@r@rlal*@cgl%ssmn In some

the antib %:In Sit hi n reconbj nant Il's since
embgfimpra p dlé‘i‘i EG&UI‘P{)B%%”?{?I aHLPraHETS Wf%ﬂf nat ur al

Ieg\(; 150? I m:‘Isn an V\%Le Oanp \%%)lrl% tgaroglfc_se(ﬂ:scnb ghgeIQ a\{heﬁe% g‘hse tantmﬁp\ﬁ%ﬂf antibody
WMp@E$$®@aﬂwdﬁwétep An isolated nucl eic acid

mol ecule is a nucleic acid nolecule that is

id e]ﬁifqlqs?dé'ba cgﬁlale)é%fﬁ@f %lﬂ@&ntﬂﬂ:]@ﬁfl ﬁtideéeégfscr&q%herem and EphB4. In some
embodit@)ihe edatpleR isGh @i oCor @Cditeh. MbREtnt@dinktd) thevbin@lex kdmpriSes a cancer cell. In

r.di nar | source of the
son@ bRt e BREORLEL Rl ORI T el o aci ¢
nDIecuIe is other than in the formor setting in
which it is found in nature. 35lsolated nucleic acid
nol ecul es therefore are distinguished fromthe
nucleic acid nolecule as it exists in natural cells.
However, an isolated nucleic acid nolecule includes a
nucl ei c acid nol ecule contained in cells that
ordinarily express the anti body where, for exanple,
the nucleic acid nolecule is in a chronpsoma
| ocation different fromthat of natural cells. WO
2007/ 130697PCT/ US2007/ 060115 The term
"variabl e domai n resi due nunbering as in Kabat" or
"am no acid position nunbering as in Kabat", and
vari ations thereof refers to the nunbering system
used for heavy chain variable domains or light chain
vari abl e domai ns of the conpilation of antibodies in
Kabat et al., Sequences of Proteins of |nmunol ogica
Interest, 5th Ed. Public Health Service, Nationa
Institutes of Health, Bethesda, MD. (1991). Using
this nunbering system the actual |inear am no acid
sequence may contain fewer or additional am no acids
corresponding to a shortening of, or insertion into,
a FR or CDR of the variable domain. For exanple, a
heavy chain variable domain may include a single
amno acid insert (residue 52a according to Kabat)
after residue 52 of H2 and inserted residues (e.qg.
resi dues 82a, 82b, and 82c, etc according to Kabat)
after heavy chain FR residue 82. The Kabat nunberi ng
of residues may be determ ned for a given anti body by
al i gnnent at regions of honol ogy of the sequence of
the anti body with a 10"standard" Kabat nunbered
sequence. The phrase "substantially simlar,"
or "substantially the same", as used herein, denotes
a sufficiently high degree of simlarity between two
nunmeri c val ues (generally one associated with an
anti body of the invention and the other associ ated
with a referencel/ conparator antibody) such that one
of skill in the art would consider the difference
between the two values to be pfa little or no
bi ol ogi cal and/or statistical significance within the
context of the 15biol ogical characteristic neasured
by said values (e.g., Kd values). The difference
bet ween said two values is preferably |Iess than about
50% preferably |ess than about 40% preferably |ess
t han about 30% preferably | ess than about 20%
preferably | ess than about 10% as a function of the
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WO 2007/ 130697PCT/ US2007/ 060115 tenperature (e.qg.,

for one hour). The solution is then renoved and the

pl ate washed eight times with 0.1% Tween-20 in PBS.

WORWEHINHE pl at es have dried, 150 Onen of sci MGI/VFAR7/060115

(M croScint-20; Packard) is added, and the plates are

counted on a Topcount gamma counter (Packard) for ten

m nut es. Concentrations of each Fab that give |ess

than or equal to 20% of maxinmal binding are chosen

for use in conpetitjyv ing to

anot her 5enbodi nent %’%ﬁ%ﬁﬁ@@gﬁglzﬁﬁﬁgsur ed by

URGURSE s Hrdvaden piddghichair 8D hameecasd yii-lpsagtitadies. The figure shows
the hcav?'c]ﬁﬁm%cﬁggg °f, 18, aﬁhﬁ@%cﬁ t%%\(lﬁl %@Ll lL@ fndsL3. Sequence

sty SR Vo L5 B #@@TWPB%!? S BASE I sz

NO:7; BY&rIH 0sGEQED M- HE G -1d es@FRAR NOY: 1d sSEYRS B is 8FQ PENQ:Cbglone 30.35.1D2 (HVR-
11 is SHB) I0GQ: £ HVRG)is SHEAES:+; YRt Wi meces; mivir-1Y ;s SEQ D NO:10; HVR-1.2 is

SEQID @%}@%@%@%@@ oo TS DTk o

NO:4; HyBg{ i§ HiQ 18 NOhg HVEdE103R2 IDARES; §&R-Li2gs SEQTRNST LAt YHL319 BRR 1D
NO:15);3R6H 305, @ﬁﬁt(@’h%m RHE& 18 NO MHOR PHG 98h 16 NoS; RUMk3 RefiBie NO:7, HVE-

(] te . to
L sessSER A0 108 5o 1AM, R O ¥l T 8 G FE Y v
SEQ ID pPdt BYRH2 F@EQ@/N@QS HHE H3ng SEQHTP O ToHVRAL isgER ID FWN9; HVR-L2 is SEQ ID
NO:11; gﬂa@g]glsg@mﬁolﬁ) injected to bl ock unr eact ed anvs For

neti.cs nmeasur enent.s tvvofo di ] uti
R B TRt BUBE0 Ry & el Rl g S by R poed betow.
O1BEYS Tivawi B3 {PREFymddry @@@toaltmnan CthS@qurfamevv@?f sequences forusein -

practicin@ [HR ionkle %ﬁ&%ﬂ&%é@éﬂc@id&ﬁﬁm aab@t i on rates (k ) and
di ssoci ati onYmabl E‘e.a of f are tcal cul at. d usi a

hmnan@ﬂ?%o%{) 9&)%88 H ﬁ%ﬂl%wh}év Sy re

1 on tmare ver3|5h I S|n3?taneous
human Y siberqvg | f%@%%%a%w% oS efeded Smmg%‘é'f %P PEQ ID NOs:20-22)
human VEENSEduF [[adRsendil @i hibisikaba dDSSBE) At N@pB)const ant

human Vﬁﬁ%gr&u%ﬁ%&ls&%l %EJ%%V ﬁfm&ié%i%ng g@ggl—‘% ¢ réé%'n% (SEPRPNOs:24-26)
rman V3iygbetgs Mbggsensh ropucds v e e & PBE 0 125627 by the

humnan VLB bR [IPdoAS R e G @i &Bﬂ&x&ﬁ&&yyp&b@l‘:ﬂﬂe tefl@n (IEpED NOs:28-30)
human xﬁi{%é b 30D ngéﬁa%Et@ﬁﬁl?E&EBXD Welspg a fluorescent

hi ng techni que t neasures the increase or
hyman ’feété’sfé?mie‘ﬁ"ﬂf PiibT St BRearRiegeps ﬁ#@éﬁﬁoﬁ §72 33)
human WHex@binelt faoBwerk 2Bbs Kt ,CDRE{SEQIID wos4)340 nm 16 nm

e RSBl G s 0N A 0

i ncreasi ng con@aeeligh P as-Z0measured in
human\ﬂkﬁ@@ﬁﬂ)glﬁ[ﬁ&b@fsqnsﬁlﬁ@lhevaﬁ( (aE@an)@Bfl)ow equi pped
. VREGL LS MEL&k Yood R or a 8000-series
- %&) Kn‘?@% ecc:%sr o?cf er her m)Spect ronic) with
humaﬂ"érl@&???ubﬁ%@ I%&%Féfflfﬂéﬁmmonkdﬁﬁ@%%l‘é@ AQr ‘rate of
human VASSHE buidEhi@nV c@rkentia isBCiogt (FBMID ¢ty or "ken" accordi ng

'FbetRﬁlzi%eﬂ &Vﬁ&g+'&ﬂ re%i@ﬂ] se@deﬁc@s Qﬁul\q‘%f-’lﬁﬁ 'g]hgﬁ gﬂd aRrp chta}Ef &\Iumbers n

sane Sur ace asndn resonance techni que eSC”
superscrigifgifdndipal ﬁ’@}“‘hﬁc’éfﬂ%ww%%" btb#a BI A. cor eml- 3000,

FBIURTOIdeyictd _ﬂmﬁgdﬁ%{rﬁlﬂ atussmayk, rediid seqadneeR bGuMABADS-8 light and heavy chains.
Numberd Jm% Léchfm%ﬁg Ohd SER, %s%hs%@co%no i JI%be{tes ponse units

Brie , car OXY | at & extran bi osensor
et th@aemfa 24 Vgl e)f%%—“eaﬂé bt paip gagiablf fegons of antibody clones

30.35, Jd\}sat)h,)ab 3NEDS, (035201 etdlry barmdinopr opyl) - car bodi i m de

hydr ochl ori de (EDC) and N- hydroxysuccini m de (NHS)

according to the supplier'sldnstructions. Antigen is

diluted with 10mM sodi um acetate, pll4.8, into 5Sug/nl

(-0.2uM before injection at a flow rate of

Sul/m nute to achi eve approxi mately 10 response units

(RU) of coupled protein. Follow ng the injection of

antigen, 1Methanolarnine is injected to bl ock

unwant ed groups. For k| net| CS measurenents, tvvo-fol d
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| ength, and include DNA and RNA. The nucl eoti des can

be deoxyri bonucl eoti des, ribonucl eotides, nodified

nucl eoti des or bases, and/or their anal ogs, or any
WOMWEIPE e t hat can be incorporated into a pdGIRERMFPeOLES

DNA or RNA pol ynerase, or by a synthetic reaction. A

pol ynucl eoti de nay conprise nodified nucl eoti des,

such as nethyl ated nucl eotides and their anal ogs. If

RIREEN: An m%pﬁﬁ;@@&nb%ﬂta@nbt)mﬁ&k&Isamlréiems Exéﬂdﬁﬁglﬂ £ocllB¥ked assay.

be inparted before or after 20assenbly of

pol yner. The sequence of nucl eotides may be |ntennted

by non-nucl eot i d®EFTSHFINRERCRIFONOPK/FIE NBENTI@N may  be

hdififeh @ nerod bnf.)‘h&g aﬁfﬂpﬁiﬁil éﬁ%ﬁﬁ@ SatSre u§c'ﬁﬁ h)r 3., Phtment or prevention of

disease s}%ea%sg%@%{i ‘%@h%‘l’mﬁﬁl(?? 8r acfnatiy %lgpg.hfb |s%g as..lla:cgﬁ%d expression and/or activity or
undesired elp=ssion gndico petipfy. drsemosmbodimentspfhe tritfbodivad! e advénfion are used to treat a tumor,

acmmﬁQQQ&fQaﬂgdmﬁ&hggkkgﬁs wi th an anal og, |nternucleot|de

aélP] Llrrész%clt, an %1%12%%5 etngbo feggfﬁ]%:(%%%o%ﬁ%%hﬁﬁﬁé? ﬁgltS for detection and/or
isolationp Bt ete edtertios of Hphidsip hoaws tdatesd cc ipbanat es, etc.)
aRcdnWhioR reh@ Eﬂ)@ideslrﬂe{?a&ﬁgﬁaﬁn% afti-EphBPRAIR HIh ORI HBS encoding
GE hosgggrodlt i oates, etc.), those containing pendant
At T such as, for exanple, proteins (e.g.
General profpligegsses, toxins, anti bodies, signal peptides

mné/tcdhmlqﬂeé§ drld ﬁrg?egﬁrgs abscrifteld Qﬁ@fel’fﬁﬁgég&e%gﬁ%rggllﬁ%ﬁ@éﬂ%n&%gd and commonly
o LA S B o b LA

methodofpgitgdessribed ircSajnbrogi o s @ Molonizal lahing Adlboyaicent Mngal 31dhadisien (2001) Cold
Spring EWMbbLahRAdS Ped dold AGEBHLENT:. .CURRBRA PRORITRILS 6N mtemm

O M A N

PCR 2: AgPRA(PEC Al APIROACH Mp}: dlaeiytrsanyB. Oh Banspsiepd (Gs R fayfortyds. (1995)), Harlow and
Lane, edf. BI0kH ARGBOTAES, BXABDRATOR B MABNIARNHS RRONAL EEIASQHABRE (R. I Freshney,
ad(lﬁ)i?;,g)‘l?os,phate groups, protected by standard protecting

' oups, or activated to prepare additional |inkages
Definitionyy addi ti onal nucl eotides, or may be conjugated to

2.0 hikdthtddr anBSIA 15 S Wifikh mm@@ﬁ&eeaﬁezf AR sParatBd Wla/S rechRFERA b component

of its natlgzj e%\‘alr%mge%t OS :)mha%g %macgn%gs (%rlts n Eanvl:r ut e WI t a% %ﬁ would interfere
or organic Cap Ip nol e es OanI‘ om

with dia@eﬁﬁb@mhes@p@ﬁsme@rﬁ@rmw oxyias meipde eadveses. ematesy 411@ aih¢r protginaceous or
nonprotetn@ce&g andar o Iﬁif@xte@ﬁﬂﬂoﬁl@er@' Dl &ﬁlbod?ﬁzh%g P&l 18 @Satd @Bn 95% by weight
of an’mbog %etgn%?ntﬁ(??y%?,é)a gn%:g]::lé ‘d:il(P (E‘}:’ re%crabﬁy m({?figangé% g)? \Qfég{]t, (B 90 a degree
sutfictent tn elbt%l itipgst 1 reﬂidue%ﬁh?m@mﬂ@&m@mﬁ]emm paid sequege b)%mﬂayn’mnmg cup
sequenatéy, orf(zl) hlﬂfoﬁogeﬁ’dity By szmtﬂa* nlid? QRifineGPiRRE VG | éoﬁdlﬁrklg@[no Coomassm blue
or, prefer%'b Y. Sl?‘%b Igp%d mlclﬁdeg’ }ﬁg u%édg i slztzgr%rt}&ncrec%rlfll § ceﬁs smce at least one
n 0se, ose S u ga

cmnponeflmf &n grsigody| eg@ré envge?d@ﬁe‘plﬂ %ﬁt b@eecnt atb%qniiyehcavw@r efglstefhwabody will be
mqmmﬁayaaﬁhemﬂﬂﬁ&ﬁ@ﬁkﬁﬁ anal ogs such as net hyl riboside.

% elsq?at 4 nuc Qché) S(Hccﬁlg 1sea§1£c?e1c aﬁld %ﬁ& that 15 Ydterla%ec{ C qe% from at least

native I
one comnilmﬂreﬁ Tgjeig) ?C@ufp%ecmlﬁwwh ﬂbmrd%néf aﬁfeftlafftdmﬁm e @gﬂce of the antibody
nucleic a8DACKIRA LS MR IR MNOSRA ahRin e forM\Q setting in which it is found in nature.
Isolated I%ng%)%/jl 1;;;&?97 qu-lr/ qsrsz Qrg) %t]%? 0431d5 fg)n%t e nuc %1(: a.c%%lymo,],e(:lai aﬁlﬁfxmts in natural cells.
However( anaeﬁa@épl@l'e)c,am@)@glyq!{le np(ugf)s @Qucleu@@d @’pie@]q’gm(ta'ufeé el éla%gr()manly EXpress
the antlb(.bds} Wh@i‘b Gh eﬁaﬁ@i@ R REeilcid rSoldciél 8 pengeRbshyal befion different from that of
epbstltuted or unsubstituted al kyl (1-20 O

natural cg
optlonally containing an ether (-0-) linkage, aryl,
al kenyl, cycl oal kyl, cycl oalkenyl or araldyl. Not al
Iinkages in a polynucleotide need be identical. The
precedi ng description applies to all polynucl eotides
referred to herein, including RNA and DNA.
5"d i gonucl eotide,"” as used herein, generally refers
to short, generally single stranded, generally
synthetlc pol 3nucl eotides that are generally,_but not
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WD 20071130697PCT/ US2007/ 060115 The term
EphB4" (i nterchangeably terned "EphB4R'), as used
herein, refers unless specifically or contextually

WO 200/1386%8d ot herwi se, to any native or vari arRCT/US2007/660115
(whet her native or synt hetic) EphPA polypeptide. The
term_ "native sequence" specifically enconpasses
natural |y occulting truncated or secreted forms

(’Iﬁe 191'131 «vHIpE Waﬁ(}&ldluyllmﬂ%ergﬁ % Rata® W%S@chd p@s@t‘oﬁ Bﬂb’eﬁfng as in Kabat”,

occulting variant forms (€.g., alternatively spliced .
and varigtigpsiheyeol FHsAQRRUROPRRe SEEEEE Y MEry SR }‘f’ﬂéf\]/eaf"inﬁﬁst% light¢hain variable
domainstoetherotripdidtich df ypdodiy Bdibat g eeqiehoys df BfoRinSofthomanological Interest, Sth Ed.
Public H%ﬁ!h)é&%lf?{ NflRnE QRS ﬁ&hﬁﬂ *fs%rhééﬁ% 9. @8 Tﬁ Iﬁﬁghﬁ% %ﬁ’oaﬁﬁo sftem, the actual

naturally occurrin ei n.
lincar angigyfeid B Be T8 G wer M@P%ﬁh P g Py %ﬁhﬂ‘&nmg of, or
insertioreifith,d FR el afehefvatniid dornira. Fonaekanip®] 4 heavg el vatiahy dbxpdiBday include a
single arl-lg@acl:d%L a:g(res a%tﬂp&g&fdmgqg ﬁabaﬁ) M&g} 9@& |H!2 Iand iESed yélglgas (e.g. residues

t er changeabl broadest sense_and 1 ncl ude
520, 5200 ] TR 0 B PP Ik oSk Trohqge e ofrsiducs may
be determinédciata giveratioontal aliamtehtaoegies pf bopabyol dagbucan bi tkodiiegy with 2

mandmﬁ‘lﬂahit\éﬂb%&s cqite@nti bodi es, multispecific antibodi es
%&é% I Sp eC|f|c antibodies so long as they exhib
t %p [

S‘fbéta‘mbl YSTEF ca i SuBapially 5 2 0gn g “FF&WEP’%“”P%%”%EH‘W high
degree of @ilagitybetgtrh oo ageEnbsailyas: segged Wil dn infbegy €alicanvention and the
other assgg Jmé%ll Vé’lﬂil Q ?crfc%nw c‘oméﬂat@ Qﬁdb@c@?' SR ch%f M@ﬂc M@bﬁ%ﬁg‘ the difference

[or affinit ed. term"vari abl e
beweenrtb@fﬂ@r‘@mf%o b fsito PRgpeL @F@éﬁ“ﬂsnﬁ% PEPHE g fpcomin: of e
biological alfaraatbriiséc ammidng sl fafuer(c.e X denBisy by difftasegenceid mpalges is
preferab@'rgsé tm%o%t% U%n?ﬂﬁf@l%ﬁ]ﬁ Escs%gm hﬂauttﬁlb‘ﬁ &f&&élﬁ&s ﬂgﬁddbout 30%, preferably less than

ficit particul ar ‘anti bod ¥
shost 205 Y P AEh A » PSS YOG V4B T PERPrS e
eviedibgpilthitg taeichily @rtinhosghdudl te khen wtalrof sdpbogalchoim@raridndfiween a
single b]fif'rlg' SM h ﬁlﬁleculet(e é Sﬁn%ﬁﬂ&%ﬂnﬁ ﬁg l%ghﬂg Bartng'r (ce§ an %ng&:é!tlﬁﬂess mchcated

| enentarijty-determ.ni n

e F T P PR BGHEHEEAL HPIF HE K g(t""%%&“??‘séﬁgi yfggton

k]

 between me@beys-of hbihding\pair icah keiboly e antgen) Tl aﬁ‘mrtseofla inglatwje X for its partner Y can

gencrﬂl}CIQQ(%geE\A%?E b}ptﬂcr &gs&%oﬁ)%gs){aﬁgk@g hﬁgﬁgﬁﬁ b&gﬁcﬁ%ﬁegib? s)lérlnﬁg mEtH%s known in
the art, ingfyging thoss fiesi(:fl’fa‘g et Zﬂ‘ﬁ %B‘Riﬁ“?"é’%“fg&?ﬂa R etk o
dissociatt grdjiel wheaa bzt ifigiteentiiBdehwetally bind dntigen Sbtirond teglormBTt Bund longer. A
variety JPYiethddk §6ne %meL GrbinifyQfe {mv%pée &pm%p&%laag%n b@ﬂ?:d FoRpusposes of the
SOme case or art o et structure.
present Ifyypo EDWC‘E%E‘Q ?ﬂ’g@ﬁ%?’é" gfn&]&é{’l &% n cl ose
fr @ emtiotliynerythet K™ ¢ RKE exdyic’ Owg)r@mo thniitvintivthie m@BRs! bl p oxdolabeled
antigen Hitdifhg Q4AVQR 145 BddoRned Wﬁﬁ‘fhﬁ m%ﬁo& &Rat ﬁﬁboﬁ?!i%és%d &fan&gasas described by

ant i gen-bi ndi ng_site
the follogne oS | FRTILIES ypopr e T i G ﬁé*ﬁ%@if ER PGt il
concentrigjoft bﬁ(“Eldafteled)mtwddart hopresknct pisttirttiot eriesfof debdi¢drntigen, then capturing bound

antigen YAGLH %ﬁlctab b al-4 284 hkte @aﬁ: eCONSdoant MQ@Mbmesagsqy AQLstablish

ved djrectl ndi ng_an a
coniiong Mo 4. Gl O 10 B SR S L Being i ety
(Cappel babs)pa¥Otnild sq@atni carhorofe (11HhR6) aand subsoaiyntly flocked with 2% (w/v) bovine serum albumin
in PBS f@r‘%&r& t@?deyhog@ ?@&Q?E}Ilpeﬁl%é (%pﬁ)&%n&@% bl Mn a %B&Qﬁhﬁpiate (Nunc #269620),
estion of antj ies oduce
I B
of an ante WEGF aniilpody. algi2mg Pestattal. 87 Sleveli Reg SE#0e-4+2AH Tae Fab of interest is then

incubatedl @éﬁ%&@towev%@ ‘e o RAREHay MRS eor DRNEB: pe8bd €Sl & h'oﬁr% to insure that
ity &g %lalllze reac% F:epsmtrp Qt .
°‘P“hb“§7‘? EFG&%“% fﬁe(aé%’r PPy HeRrs ?‘1%{0 SEPYrfp)ete for imcubation at room

anti gen-conbining sites andiis still capable of
cross-linking antigen. "Fv" is the m ninum anti body
fragment which contains a conplete
antigen-recognition and -binding site In 30a
two-chain Fv species, this region consists of a diner
of one heavy- and one light-chain variable domain in
tight, non-coval ent association. In a single-chain Fv
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15are wel |l known. "Anti body fragnents”

conprise only a portion of an intact anti body,

wherein the portion preferably retains at |east one,

wopoeres@nl y nost or all, of the functions norRGRVUS2007/060115

associated with that portion when present in an

i ntact anti body. Exanples of antibody fragnents

~include Fab, Fab', F(ab')2, and Fv fragnents;

temperatgxle @ebgo q(% gtct‘e’ hmgr gﬁeasroluﬁ&tlé ﬂa‘ﬁ%n%%ed aﬁd tﬂtggllﬁe VGJQ]?:H &gﬂ QEEMM 1% Tween-20

ecific an odies forned fro
i S, WG P oS RO GRS BAPHEED e SEHBUpe pes o
counted bif RO g QOMROIrER Packard pit thrgeinuid] Cvdléenigiiss beeadfFab 1@ give less than or
cqual to bd% &%ﬂlﬂl&tblﬁlﬁgg ¥re ﬁi@%ﬂ%?rgs% a;{ c%l-nge!uﬁv% b;t_nﬁﬁg 2 gg I A(‘)é?r Qg 19 Ialﬂ)%er

nment, an anti ragnent,
embodl%&fhegsé&'rw S R S e TR @%S%’ﬁ s g L™ 2000 or
a BIAcot™-10e@@LA0RnOPist dhval) ING) aﬂi)@iOO\ﬁﬂJ rﬁmwizd:dan@mm@wrﬂhﬂsyt ~10 response
units (RI%S §9é:t'ltyacta1%gxy e’%}]at&&i@xtﬁ& bl{)sggbr%ﬂlp m%ee[ﬂé a!rer!ic’tﬁzgted with N-ethyl-N’-

ant | .. Suc ndi ng, antlbod hal f
(et RO RO A it ﬁﬂ%@d@&ﬁﬂ%ﬁ%‘iﬁ ) according to the
supplier’B infrahitivgs. Ahtrenin @ilvgadioarl i (b fodivamcedrt pEDOH yatd ugghentuM)defare njection
ata flow] PRk t?'ﬂml qg%oémtly 108 pAALL vf (KPR octﬁau prl)téuﬁ Following the

stanti al ar to an Intact antl
mJecnoné)f altlgen,sl%ﬁhaaﬂana?ﬁ 1§ %W tp lialracé H%tFﬂC’fﬁ(ﬁa‘g}lp& (fﬁ)b]ﬂl%@ r@?ﬁurements two-fold
serial dilarivhd b (D7 M mgomﬂm akel itfjboeed it RBSauih B.5% Bepe HC@BER pctbtlant a flow rate
of appro & et&? gu?ﬁn&ll z{kgociaﬁ]on\ﬁtéé?kmﬁ taaﬁlthllsde{:a’yon%s @ alfe réeﬁ&%ﬁl Lsmg \;E\Lﬁmple one-to-

€ erm thEervarla e reg I on'
one Langgs e BT (Pt AR GIeBIAG 51 S G B e oo g
dissociatio@ Bdngolpdran. naegtitbrivhideivciaios cliype (K@ isicadilaed baihesagkarkae See, e.g., Chen,
. etal 6(%)0_‘{‘ M&%&ﬁ@t o5 §§1U 'ifq}!lel o¥- ra%eefxée%qoéll@% thg@ﬂ%wagtxon TesonaAnce assay

I'bodi es conprise siXx pervari abl e ions; three
s, Oy PRI Ol bY e 2 %ﬁ&s"?“h‘il“é@ et ?Eims [ Jnerease ot
decreaselisBjuoreshervelrtgsion orfien3Q i potionar2d adphemiségi 0110 del 16 nmatud@m) at 25°C of a

20nM axft! af?ug%ﬂ’]an @y @defoﬁ{[))gl @QW&%&%&@&@&%&GE% c&@%ﬁong of antigen ag

'ementarit termnin i.ons are SI
mew%lﬁaértsa{?@ﬁferes%%suaém flot Spreggs RPEPEEHG L ‘Bﬁ%tmogﬂ PO00-series SLM-
Aminco g@@dpHoCaberd (TietmagbecironBegitentiesd of<tPr ot ei ns  of

AHI%QQLL Q)gl &@bf aLsB&Q:fo@ EtIr ?‘asét:llﬁlogg‘fc E’IUQTJ o+ '& lt(t T.IHJS invention can also be
vice, National Institutes Bet hesda,

detemnf“l‘@‘@l’}‘e)sam"éﬁ’&"ﬁ AR P FOPERA Bt HE' B8 f BATbr 2000 o
BlAcoret 06 BIiAOteLIn@ | Pisboops NIGhAChith remebilzeisktigdn CINB thips Bi ~f) response units

(RU). B&&@ &%axy%éﬂyk(iéd%@&a blosm& ﬁp%%my@gm@)bh@aca%u Qr‘ﬂﬁ)N ethyl-N'- (3-
present a_caonp bet 51 ﬁf Kabat |

ety BT F PR - P S o S (B oy Qo SN o o he

supplicr’ Mpbt@ctisha rAng ccAp N et #ith 0 OryM nwithe] deeige, s Baigie Sig/nT h@.2uM) before injection

at a flow ﬁ&&%mmhy &%@%%ﬁré&!&ha%l{ ﬁgéspdase AHEROAS aﬁp@@pr@an Following fhe

ana Sis o e aval ex Cr structures.
mﬁmﬁ@‘ﬁ%ﬂés%%go lanysy Risee %?10% ﬁ&@é‘ﬁﬁ%ﬂ@?{ \ftﬁF B fsancpagr g tvo-fold
serial dilatioes ai®4ba@l 79hed ©\W0 Dd)oyr ilerird in PRSMBh 60§ w€o At @B T) 2025°OAD: flow rate

of appro / a clation e a ing a simple one-to-
fapp Q% 153068 7RG, %@Q&%Q%%%%S%i ng%éni;%ﬁr E%&lx_ Jz,-%l_ 5,2 simple e

ong Lang?'glg' bﬁé%g @!E%igl (Eggorﬁ 531 IE% are version 3 2) ¥ s1multaneous tting the assoc1at10n and

dissociation sensorgram. The equilibrium dissociation constant (Kd) was calculated as the ratio kp'ko. See, e.g.,
Chen, Y., et al.,, (1999) I. Mol Biol 293:865-881. However, if the on-rate exceeds 10° M 8" by the surface
plasmon resonance assay above, then the on-rate is preferably determined by using a fluorescent quenching technique
that measures the increase or deciease in fluorescence emission intensity (excitation = 295 nm; emission = 340 nm,

16 nm band-pass) at 25°C of a 20nM anti-antigen antibody (Fab form) in PBS, pH 7.2, in the presence of increasing

16



10

15

20

25

30

35

L89-1L96 111 HI 1131-H35B 1131-1135

1126-1135B1126- 1132 (Kabat Numberi ng)

1126- H351126-1132 1130-1135B 1130-1135 (Chot hi a
wONeoaspéong) 112 1150- 1165 1150- H581153- 1155 PLIATS200rB80115

H3 1195-11102 1195-111021196- H101 1193-11101

Hypeni ari abl e regi ons may conpri se "extended

hypervariable regions" as folloms 24-36 or 24-34

concenﬁgdbht) df gn fél)l a_? 916 Ql[re txgngtgr sﬁ §30fgf7c)w(e dgpg%%ecqrgﬁxoé@ter {Aviv

5 or
Insn'mn@gtal%ﬁooafen%s Ffaasyeqﬁ??hetﬁ%ew CrpRECRPRE) VA SLTERR FRFTIS:
Mesixtirestodr £ uid ibes, édnatent ding aholdkabiaoleduleahbpable of transporting

another ﬂ?llél%q ‘201({ 3 (v @kﬁgﬂs Qgen &P Bn o etcﬂorqpas d"'%vﬂ{:hﬁ% {6 a cdutar double

resi UeS are ose vari a In res
SMdCd&W?OPt%ﬁm?hﬁé&WﬁMWﬂs gy 1@@%‘# POLFTHRS 81 Yggor s a phage vector.
Another R @iverid 8faiviae tector, wherein aditdRmBDIN X @@iherfsiafBe iphtedBio-tH 6@ Benome.

Certain V(eaorg are %‘c[b!le%‘fgu %Qx%up%ghc%‘?‘on aqz.o&@ r[?g %ﬁchaﬂe&' %%o&%edt(@gﬂbacmal

tarn n1n|na nce erlve rom non-
veclors l}d Q?IBB{TE}P At re;Fhéq. 10p 13:1 HeriraThi Qtag vectors {e.g., non-episomal
mmnmﬂaﬁhmbaﬂm&3eﬁmgm&Umamegmmunﬁgh@bmummsu@mmmmpuﬂnmﬂmmcdlmmﬂwmmr
are repli LA 51&% ik gvgah&me N %émtnrvgcmmam I%a@ X%éﬁ?é B cxpression of genes

regio eci pient are re% aced 20r esi dues
to whmhfﬂreas A 8P€F?§}Yf§’rl\?1§tdi 519 EeCloBgresTertsf e As Fﬁﬁ?f&ﬁ#ﬂa%tﬁé%ffs%“él veotors” (or
simply, "(ed@ttkantavBddrdI0 ay Jen&ulCRprasion s pf utibily jn récaidbihdnt INA techmiques are often in

the form%?é]m N BE hrg@h%péaﬁiwh&g "}higﬁldd £33 I"\;egg'" ﬁlgye&lugﬁld %‘.’t&c)ﬂmgcabl as the

inity, capacity. 1n some I nstances, franewor
PhﬂmdFé@WBﬁCTFﬁywﬁggﬁwﬂégmﬁﬁ'the human i mrunogl obul i n ar e
rephatedio v ‘aatdasipo adisagntcnandhiiyiereinastrdagtymers of nucleotides of any

length, ahdthdi @bﬁRr R qﬁé“ﬂu%l@&d@@&db@ﬁ%kﬁﬁoﬁﬁ%nﬁ& TREhuSBotides, modified

resi dues at are not found in the recipient antibod
mucleofidsy or 5% HOLGTIGH e BB AP e = RoBioTrest PErigodrs by DA or RNA
polymerd¥8 debyta@yrittatid teretionr afprigmaiadtidoogycopeisé oodified eelcotidas, such as methylated

mcleoti@ERE 'Eh@]!r anafogkelf Bgém%&ﬁgat%g 'io' &%QMCOMGI sl:ruc%?er%ib§ Enparted before or after

assembly of the polymer. The sequence of nucleotides may be interrupted by non-nuclectide components. A

polynucleotide may be further modified after synthesis, such as by conjugation with a label. Other types of
modifications inchude, for example, "caps”, substitution of one or more of the naturally occorring nucleotides with an
analog, internucleotide modifications such as, for example, those with uncharged linkages (e.g., methyl |
phosphonates, phosphotriesters, phosphoandates, carbamates, etc.) and with charged linkages (e.g.,
phosphorothicates, phosphorodithioates, etc.), those containing pendant moieties, such as, for example, proteins (e.g.,
nucleases, toxins, antibodies, signal peptides, ply-L-lysine, ctc.}, those with intercalators (¢.g., acridine, psoralen,
etc.), those containing chelators (€.g., metals, radioactive metals, boron, oxidative metals, ete.), those containing
alkylators, those with modified linkages (e.g., alpha anomeric mcleic acids, ete.), as well as unmodified forms of the
polynucleotide(s). Further, any of the hydroxyl groups ordinarily present in the sugars may be replaced, for example,
by phosphonate groups, phosphate groups, protected by standard protecting groups, ar activated to prepare additionat
linkages to additional nucleotides, or may be conjugated to solid or semi-solid supports. The 5' and 3° terminal OH
can be phosphorylated or substituted with amines or organic capping group moieties of from 1 to 20 carbon atoms,
Other hydroxyls may also be derivatized to standard protecting groups. Polynucleotides can also contain analogous
forms of ribose or deoxyribose sugars that are generally known in the art, including, for example, 2'-O-methyl-, 2'-0O-
allyl, 2'-fluoro- or 2'-azido-ribose, carbocyclic sugar analogs, alpha-snomeric sugars, epimeric sugars such as
arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses, acyclic analogs and a basic
nucleoside analogs such as methyl riboside, Ome or more phosphodiester linkages may be replaced by alternative
{mking groups. These alternative linking groups include, but are not limited to, embodiments whereirn phosphate is
17
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25substantially all of at |east one, and typically

two, variable domains, in which all or substantially

all of the hypervariable | oops correspond to those of
WOR0oI30d¥Gman i nmunogl obul in and all or subst RAIVEH2P07/060115

all of the FRs are those of a human inmunogl obulin

sequence. The humani zed anti body optionally will also

conprise at |east a portion of an imunogl obulin

replaced%?p(%ssril Qﬁtoa'fe%?i’(@)@ (Qiﬁﬁaate“)t X@j}ﬁ@k"hﬁﬁd:ﬁ@ ?f’(tﬁ’l{, Bﬂ'r@mor CI-I2 {"formacetal™),

her "det ai |

i whichgf R R PP 5 P G o e @ﬁﬂarﬁ‘? CQpoigpely conaning an i
(-O-) linkdg¢, ey Lal33P; FAGIR SycodRBB oy argidpdl Wit elblindiageGu r polyn@ieotide need be
1dentlcalst['lgcl'bgctc¢dm§|d<%l:nptlghoa%plégtg a§ 8(@3!11(1&&88&); refe%gtpto ﬁérérg mElh@ng RNA and DNA.

"ow n% review articles and references cite
%P@tdﬁm VS REEA P G RS I SR el SRy Wdﬂé Rl gyathetic
polynuclkatiias el are gbnet:05,-bhibt fe&@8Y, lestHarmrabst 20Binaudchies in Bogh. The terms
"ohgonug-éo%@e"" Qd b@% cl%ﬁde]‘ 91% §ot %Q‘?&% X(e;glgg): Th'é'HJsLrﬁttnﬁl@govgog’ﬁcﬁynucleondes i8

of ech
cq‘lduya“‘é?ﬁltl}’@ip "&bl“ﬁﬁt‘?roﬁ‘tﬂff"ejgs (| rmunogl obul ins) have a

et (1) aofinotabiéseheaseyideatiipl/voib rdspegihiv a whidde or folfpaptidec@hence is defined as

the percéﬁ‘la%eh)f %m&"ﬁﬁ%s@gﬁg WSa cIaIQh(ﬁtQ EJqﬁé&Gﬂh@ étrE‘ ﬂeﬁ%ﬂ%%%ﬂo@md residuss in the
bod| es derived froma particul ar s%&m es

or
specific g AIOHBUPHY ST £1C HIPRPS DEAAPEDHY mEPUERe ggps. 1f nocessery, 1o achieve
the maxigi Odr@&sSequned identityhand ne nwsinalieg any cotsdraticlyalisf{t®)s ds gart of the sequence
identity. 'Ag@ﬂﬁénf:fglj plﬁ%gepofgéterﬁgﬁﬂg Ip&&ﬂ%ﬂo%mﬁ &ﬁﬁe@é Q(QBQ} &fbe achieved in various

sequences_in antibodi es deriv r om anot her eci es
ways e GO PO PR SRePHOAY 4 A OB eC R & BLAST,
BLAST-a AN br Megalfen W) oftwae o stilldd odhes cagipieingr griagpriate
parametJrJ 16nd ; gb1ﬁ1§n4 nIeIﬁS 1‘&,2111 i o raJ%da ﬁh@n@&b&@to YT VI AVA] £li‘g|,m§nt over the firll
Pat en
length OfWﬁﬁé’Wﬁe‘z 6@?}@%&%%?’?\’% Gfmd agl sequepse glgntity values are
generatefNabink the Agaetice cBoparisduSAnB LT H85dR HBE65-2 18:8:4h)the cokplrrawinzegde for the

ALIGN- @ﬂt)érg]@g ¥r0ﬁ§edl'}§'ﬁd@1e t&e(fef%{vn TﬂleSALQGIS d Q&]\%c%m&ah&ﬂ%&rﬁpﬁtﬂ program was

antl bodi es. | e-c n Fy" a
authoredﬁ)y gacre@tfﬁns[ CC jSegeec asl{?rvft ma% e éli)ela\gﬁaé b?,?g P]S(#, W}% L%éer documentation in

the U.S. @ortyrighodffice, Waénreton Dith 889,00 it irsegaseged prdesléftCopymigla Registration No.
TXU510§87H %@Mﬁ@h&é@ﬁb@%ﬁ%ﬁﬁ&@* PailEERREA deb{eme$hbﬁc YoM San Francisco, California.

tide furt co
T AL AR bR E T R GG D PR b va v
All sequénge fompamsintparadass regt ited{@N-@ pogrpm amitde g@marbi ndi ng.

G0 Aods S¥EE W10 56 EMpic 8o Rmiela6ill Bdincelcbinphi@ns, the % amino acid °
Phar rm%?lv%%‘anfl [ onocl nal . .Anti bodi es, vol

qenETEN M BB St PP B RGP (hichan
aliernatiygfy.be 8BB4 b gif P3Gdpp acid sequence A tiigh hds alrppmg@w‘a cpriginge ammo acid sequence
identity BIVEE S Sl ElA R AR 8 sdyRnWH) GRaBnRE blRAY can

sel ectively bind. The target antigen may be

pol ypepti de, carbohydrate, nucleic acid, lipid,

h@fptrenthofracodn Y natural |y occurring or synthetic

compound. 10Preferab|y, the target antigen is a

r ef
e X R b o FARATE BT RSCA Y GoReBEh et Posn
ALIGN-g isttasprogiin’ caligfreapiernndB, eulhciedEs the loabpypbe h%ﬁrqmo 301(1 residucs in B. It
will be ayﬁ?é'cia@@ {hﬁ vﬂ@r@ﬁb RodiV (I)'ﬂ)amﬁl@ qu@&atﬁﬁjce Qs Iﬁt tl:qhzg RtiteGdath Bf amino acid sequence

B, the %\(;/1% L g‘m 3u€:nc eﬁg}g %[ é t(é%} l:iﬂ?t:erqt?{ll ﬁg t/ tgcg ste!g%rgcf; %dcrt%gf of B to A.
dhnle wepbivatly vigedotemeserll trnitaged etmﬁmen‘@n@hvatunem@élmem ate obtained as
describe® R @le AnmdaR Ry QRN PardhSh M GRATION-P drfputdl drdarath e
conpl enment ary donai ns of another chain and create two
antigen- 15binding sites. Diabodies are descri bed
nore fiffly in, for exanpl ei® EP 404, 097; WO 93/11161
and Hollinger et al, Proc. Natl. Acad. Sci. USA,
90: 6444- 6448 (1993). A "human anti body" is one
whi ch possesses an am no acid sequence which
corresponds to that of an anti body produced by a
human and/ or has been nade using any of the
techni ques for maki ng human anti bodi es as di scl osed
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the lighit-ghan an avycc%mo}&sg-a CCP BITPE™SR g ecﬁ?SFrS

35secreted 1g bound onto Fe receptors (FcRs) present

on certain cytotoxic cells (e.g. Natural Killer (NK

cells, neutrophils, and macrophages) enabl e these
WOOBE30007c ef fector cells to bind specifical IRCTEB28H/060115

antigen-bearing target cell and subsequently kill the

target cell with cytotoxins. The antibodies "arnt the

cytotoxic cells and are absol utely required for such

l‘T'hé Mﬁpﬁ)](iﬁ? g;gégéh%ﬂg@%l}frlt%ﬁw ‘@pﬁ]ﬁf{ )F@ gée@ﬁe'r essl\!&mﬁcally or
S AT 30 4 (R O R

"native ey}l spegifichliF enpRilabses tewRIeocpremsuoatedn sdiera foopdt.et dexiracellular
domain s%&tlcllc% ﬁaairﬁly %ﬁng\%gan’L f(}mrlg%;bé e&lténag @d ﬂﬁi‘ﬂ) acﬂﬁ nﬁﬁé’[@-to%ng allelic

| net , | munol .
verianis. @”§ “IRjdEEe | v%efl’i?a“éifef%‘is‘ﬁﬁi’ “8" Fﬁpésﬁ’tgé‘}eélﬂm aciisequpnee of a
natumﬂmcdzurr@:g ERGCrassafhe tgmchildispd Bpa4 sdeset’| dowdlly rfetd® Ratnantcid
337 or Prest a U S. Pat ent No.

37 glg%ﬁﬁé)yg%?é efu ect or I |s for
S‘ tﬁrmé s@‘é% IaJﬁiC O%&u{m" ﬁ'&]“%{ﬁ ylerelange Hﬁ egtrsense and include
monoclobagd gitlb(ghe@ EﬂBM@), fuf tralgthlart mppc@_tnoﬂéplbﬂaéqntﬂ(oﬂ@) pg]e¢1¢ngl antibodies, multivalent :
antibodidd s Pirt Yboies @z, BEREEE QN aeYso 1M S hed Sl Hite Ve HidMical activity)
AR TR O A
humanized an@ASIn{USAYedQ 5 652 656 (1998). " Human
et 186l Qa8 rdiSs 10 Bl Sl 1BH k&lﬁ%&)&ﬁonmrﬁénarﬁ?ﬂ@ Hﬁﬁtﬁls 04515 eQEnswely m

ormeffector func ref era
sequency %ﬂ%ﬁ@?@%&%ﬁ&% fheppding “&Wﬁ% %ﬁ%‘ FEf %?“ﬁ?‘ﬂb%t& particular
antigen. ¢freet te vdiemioy is ort evelvdivpbesi tbrbugm]lnﬁﬂvahéilﬂ@mytzse)é antibodies. It is
concentra QMR LER s@ﬁ%@&lf&d eﬂﬁ‘lt}ugiﬁenﬁﬁiﬁ 1@%3&1% @Dﬂg %ewanable regions both in

nucl r r ille
no ea at u &Xﬂflﬂ)?ﬁ domains are

called th@@lﬁ@sfora R).NKee gelable ddyaing of nptve bary ad lighﬂ'@einseeﬁcfh@ertmrse four FR regions,
largely a@fﬁ{]ﬂg% prERSAt &ﬁighﬁﬂin%%ct&f t@'ﬁr@ dt@lts |%§3h ﬁ)@fh' rogﬁacorﬁe(ﬂng, fda®ome cases

wumins PG e ety 100G PR Pe PEMIGPOE KRR Bty e R o

and, with[theCIRsdor the @@erebd, cantriputn tptthafermgiog gEhroratideerbiadingtgdof antibodies (see
Kabat et M0 [S%Qéh@!s offao:%eajr%fzﬁaogl:&ﬁnse@sm@l Bltiog mtmnﬁ @118 of SN, Bethesda,

MD (199%)3 t gl?sl 2 g?n%fanggr% E%)?/D%Sleédﬁ%gﬁ 1n%ma'm%za1 aln_IC y(%ltfl) fn antlgen but exhibit various
effector @mgﬂsas@esgmcmﬂog dil theppnitolie patibodyrdermprens cglinlgr toxicity.

aiphﬁ GiR@tibn bRk pro@ides iR 0B QS anhé!:ﬁ—‘éﬁdﬁ%@ﬂ&n&r &lled "Fab" fragments,

receptors 1nclude. Fcy ‘acti v
coch it sk oo SR e, ARG r ) 1 o e R iy to vz
readily. {gpite eahmevierictts mi H{zly): Zaginemd thaldipdiws et ererveratgningsids anf] if fud feapable of cross-
1mhnga@t{0bﬂjar| ly in the cytoplasm c donai ns ther eof .

vat i. re Rl ntal n
Rt R R B L e
a two- chmmF\{ spsclesyltlvpam@msgfs dordring of ong rdayyb indionrgightertbaptageble domain in tight,
non-covAeaylodididn CI8 Bkifd1Shaid Mv bidBMNQE REBP EMlond BgﬁtQ,\ﬁiﬂlﬁmbj?&ﬁﬁiam canbe
covalenﬂefglg(e(? {r)yeav fgglblgot lm!le lm%e i %?hatlﬂ%n :gilgt% d&g ! OEH asgyu gstec%% i} a.n"dmieﬁc"
structure 54208 rozcm:n(a mgcma Fv frofles. Hisen thisginEgveaor that R tee ERRagfach variable

domain ﬂfﬁkrﬁl@to detﬁl@ @Mantlt%ﬁ‘%mdlh Bthe Qoo 6r @A H-L0 Qik)s. CCARBlelybhe six CDRs

confer an?l%en %jpc% 101%31‘ 8?}!3 %vagiv%rg ?\)fgb an e vd aﬁlg?onﬁngr hgltf Of an Fy

compnsmmlmlmer@l{ts rosibe ﬁomnbetlgp@ dsttiefabii o rprogrive atfd ping rergtigen plhough at a lower
affinity t@H @R ERASSREg B, the term "FcR' herein. The termal so
i ncl udes the neonatal receptor, FcRn, which is
responsible for the transfer of maternal 1gGs to the
fetus (Quyer et at, .l. linHunol. 117:587 (1976) and
Kimet at, J Imunol. 25 24:249 (1994)) and
regul ates honeostasi s of i munogl obul ins. WO0O0/ 42072
(Presta) describes antibody variants with inproved or
di m ni shed binding to FcRs. The content of that
pat ent publication is specifically incorporated
herein by reference. See, also, Shields et at J Riot

sequen
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antigen it binds. Preferred bl ocking antibodies or

ant agoni st anti bodi es substantially or conpletely

inhibit the biological activity of the antigen.
woAane7ageni st anti body”, as used herein, is aPCAMSR2T@§115

which mmcs at |east one of the functional

activities of a polypeptide of interest. 15An

"acceptor human framework" for the purposes herein is

{*/EJ %g %043&;15&%98& ﬁlé g)gsr[m%aﬁphggﬁ 1%& cﬂmsa%g HE B R anBiomain (CH1)

~ franmewor erive
of the heppyr¢biffo GO Breiews FiFa FenGraeBmisty R R
terminusfof BERMWEIckain A @EER PleDEind BB mdkd Q@MW frfin thel @ttibade tinderreih. Fab'-SH
1s the de?ongt%%genk%@‘qgtvﬁgl%é cgstiugqu%wn% iéf tgﬂr m&malaﬁ%%%? B isirycsrhlol group.

seqgque
F(ab); aptihery diggmeny in&g}y E’?Sﬁ?ra‘i‘l??dﬁ?ﬁaé%i'fﬁii Wﬁ{iﬁ Herh&eve amge eysicnes between
them. o&eqmecoﬁﬂma@@e&ub&h ahgnefls @ @%ikedvwnNg anm no aci d

’#}%‘f %%Eﬂ%f &E&?zﬂgeg m&%&l&b%ﬁ%%&& 9&%‘8&& %@ A i bé‘ A aned to one of

ess ess_ exi stin
two Clea%)h‘ilﬁﬁé‘“ ?(E?S@a]@ﬁ ks af é’mb%@etfﬁed OW%T'I]@H%ﬂd ST ﬂ@gﬁﬁ constant
domainsam No aci d changes are present - in a VIl, preferably

b@p%ﬁ&ng%g ?n@ gig‘io %cﬁsgr%@tllcx I cgﬁfaﬁ%bmatlm i hegp}echglﬁls Knmunoglobulms can

positions 1, for 1nstance

e asmgﬂa%io&ﬂﬁﬁé%ﬁchﬁ@s T%ﬁre %Iﬁ%@@lﬂﬁb%ﬁef RffamypgelotylinsAg 1gDy4eF. 126, a0 18M, and

several oBek: b b BAber HiRid@Tigo abbiBs (®Ybes), t. BV [gag CERIEE, IBANEN IgA,. The
heavy- chaign AN th% k.n? Ihlatdc f)o(t‘.‘@Jfo IIL SUR RGNS En&huk&%kans Q}ymﬁgh t, 0, &, v, and [,

arrevvor sequence or uman consensus
respectvpi o B ABPR! & %ﬁﬁ@ﬁe@m%ﬂmﬁwﬁ%ﬁ% RSPt pvsyRS rnunoglobulins

are well kidwa f r amewor K whi ch represents the nost comonly

%ﬁHJdE [y eﬁt?‘ c'EJB e 5193(/ I_fé%tioﬁb‘i%n k&&ﬁn&%&ﬁ&ﬁ&e%lh%nﬂﬁ'ﬁ@@mbly refaing

q U|n1 framewor k sequences,

s Ieast g EFARY Y post el & 8F et PBOBF TR HHATRORF 5B b Pregpp! o an fntact
antibodyO Exabiples & efibely Gesmdns idclidaRal Fei) BOHBUMd B fragaedta bibt@dies; lincar antibodies;
single- ch%a gﬂi‘b&‘l %%Q:HJ%Q Cdﬁ& mm%gﬁﬁc%ﬁbxdlestfaﬁem ﬁ’y ﬂgrgments In one embodiment,

sequences Is a subgroup as iIn _Kabat et al n
an antibod SRR BIRPTIS B anfigrd DRpine fipef ﬂgea%ﬂgf By @d %ﬁ@%ﬁ‘bﬂ ability to bind
antigen. KrggdBer Emiadiniett, datxdbdyatagadnt, fonexaomple ertiodionpits, thefFo regtoh @etains at least
one of thygloloéxgﬁfuﬁc 5%9]1}’ a§soéﬁgﬂﬁﬂ% Fl: J‘elglm@@hch Breigﬁ% uﬁ:Ict e@l-rbody, such as

Bﬁgr oup consensus. framewor k 8’115’
FeRn binding, aprhpldps m%’éﬁ'j'@’h 6‘8 bbtedionay "f’?%‘?ﬁet‘tﬁ’éld’&%n Iﬁ g-ca ‘éj’m"m’ an
antibodySiegiuericesononlncaniialy ©athaawin v bgfidugpbsahialipfimia bat ingtt antibody.
Fore.g. §Jch mn@grasy fEhad hgmhpmk DiBandch bRGRCHR Hked bn FQORENS Uableof

framework am no aci d sequence conprises at |east
conferring dp-iyogabidy tofhq fragenbach of the fol | owi ng sequences:

MMW RIESBAAS“H\8E@emsed herein refers to the regions of an antibody

variable Maaﬁ‘ﬁ%)hmﬂ ‘%@éc&;ﬁ‘g@ fﬁlml\..@cﬁg’gﬂ h@?ncd loops. Generally, antibodies
RFTI SRDNSKNTLYL TAVYYC (SE E)
comprisees WRFy DS veexs%{ws w%?m R L2 L3). A pumber of

hypervariibib griouelitcadansensusnd arawmadséd hereinpTlieeist Cédngplementarity Determining
Regions &ﬁﬁé)ea%éd %Q&{EM %mﬁm IaJRl%gz ﬂflﬁr R CEIQ&OMS&QK%Q’[I egal chuences of

uences in varia [ kappa subgr ou aba
N H%h% soRp Rl s tR il Skl v
(1991)). fOhethie wrsknsgad tn de &citoh sfdguente] banffhose snddtesl Jeldglt Bigl 196:901-917

(1987)). RQL A}Sl@%p%a:éﬂﬂé re@bns& ﬁ:’s‘bngf %&%mfsé}iekx@é’ﬂ K58 GBRNGE Shothia structural
130697PCT/ u 2007/ 06

loops, ané)ﬁr@wz Ng :%E: g software The “contact” hypervariable regions
are based%@aﬂﬁ@a@hﬂef%%{ﬂ@%ﬁﬂbidrwa(%@rdsm ]N@sﬁﬂe)s £ibiR each of these hypervariable
mgmméigﬁg%ﬁggesgzgﬁTLTlSSLgPEDFATYYg (SFQ I D
4 L3-F KVEIL K (SEQ.|1 D 140; 4

"di sor der" " bpedd any " ¥8hdi %FBH t hat mould

benefi t fron1treatnent MAthHa subst ance/ nol ecul e or

nmet hod of the invention. This includes chronic and

acute disorders or diseases including those

pat hol ogi cal 5conditi ons which predi spose the manmal

to the disorder in question. Non-limting exanpl es of

di sorders to be treated herein include malignant and

beni gn tunors; carcinoma, blastoma, and sarcona.
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25fi bropl asi a, neovascul ar gl aucoma, age-rel ated

macul ar degeneration, diabetic macul ar edena, cornea

neovascul ari zati on, corneal graft neovascul ari zati on,
WwWOQerTieedd7 gr aft rej ection, retinal/choroidal PCI/US2007/060115

neovascul ari zati on, neovascul ari zati on of the angle

(rubeosi s), ocul ar neovascul ar di sease, vascul ar

restenosis, arteriovenous nal formations (AVM,

meni ngi ong, henanglona angloflbrona, thyroid

hyper pl asi as . (i ncl udi ve's dj sease), corneal and
ot her tissue chr?szﬁLa‘ht]a\?t"'lléﬁ Leh38ni E355H1 ammat i on,
[ ung i nfl ammat Lo,5046at BSOHBAQLIG@LAr yLARDS, sepsi s,

30primary pul MRAalY. 19y Lbypﬁg’gt@esmnmwatég%@nt pul monary
ef fusi ons, cerebra associated with

acute stroke/ Hbl%ﬁéﬁsﬁeg%f ‘%%?FUF%H%%WWB synovi al

i nflammati on, panni s ®abstiManhbeone)i n RA, nyositis

ossi ficans, hypertrap) cHé@cm@ Log AR | @Ro.113s
osteoarthritis (OA), refractory ascites, polycystic

ovari an di sease, endoﬁgFWTﬁgW%mmﬁ}d spacing of fluid

di seases (pandéizedti-titss, HoalpatthBEm dyndfone, burns,

bovel di Seasq), gys BNl RROLGSHIRT aFBLHEE | abor,

chronic inflammuation such as 1BD (Crohn's di sease and
ulcerative colitis), renal allomaft rejection,

Hpfehatair@ioys drowehprB35 dkis@abgperneplretiang’ asphavsoifes s or 24-34 (L1), 46-

56 or S0URHE PG @97‘2}23)%! V@ﬂ!& 2k B SGHE sIBSS 45965%%)%& 93-102, 94-102 or 95-102 (H3)

in the V. Eﬁlig Bz&?ﬁﬂ%ﬁﬂn&p rqﬁxg}lrrcg gr@ P%Wﬁd gcle&%hg%to % o t r %h ! f%rﬁ:éc% OE tﬁese definitions.
progeniktord FRInesidovareriebs alisbitdahaif tediduepittasthadghe hypervariable region

mﬁmms§gkg&ggﬁgﬂa trachomm, vascul ar adheS|ons synovitis,
dermatitis, reeclanES|a scj t pericar

B S e e L R e R G W‘Pﬂ“ﬁ %eﬂﬁfr* et qengin minimal
sequenceatativep) reu nathuedofimgimglobuliyyJFor the most part, humanized antibodies are human

mnnuno%&gﬂnl %I&Qjﬁﬁ?ﬂ? aP gF/dH%Z\QlQ&{ r&ﬁi@é’%%@m a hypervanablé&gﬂdﬁ&%eb&fp@ht@m replaced by
treatnent” refers tao cllnlca@S{??teLWntlon In

residues fprp  papervarigblegegion of p for-hymen fpeges P PR O g o
nonhumapiprioet havipgihadgsited gatibdty. dindy.cairaipeityp &r oor medes) fapework region (FR)

residues Eﬂﬁe %Qﬂwhﬁélbﬁmﬁ’ Ere %faée@ By &H@sp&l‘aﬂé - h%m%sldﬂésc ﬁthhermore humanized

si.rab ment
i e P DR 1 B 1 PGB Bl -l Bl oy Toes
modificagidris ey imadeitolurtief reEnerptbodrperfetingricn | s hyreplt thagfumgmpapd ahitibads will comprise

substantilfy ah Bk {£€dne AL @ﬂl:a‘ﬂg %&gﬁ&@?ﬁﬁﬁ&eﬂ G8sh Aor §uB§and:il§ SRS Ehe
ecr easl

ent i
hypervaty g SRS B ST ahe SR TR R el SRl g of e FRs are
those of ¢ Ivenagl iﬂ@@&@@b@tnatqafmc‘a dke h\@lmus@amﬁvocty roptionly oWikadso comprise at least a portion

of an iR BYHREL &nsta!nﬂeg%&ﬂ?c il (1R Bt a%m%hlb&glblﬁlﬁn Q’for fuh&r details, sce Jones

IR i N O
2:593-59di( 98D S &t alagibe Oimimsodeyareleaind wérdias dted @Fféma‘faewa@sae@lemlm Ann.
Allergy, WAEnDE QRALARST 1 ﬁ)@ﬂ%ﬁ(@s@), iFRGh, WilRhed) SocAirSOARE 5. ok 038 (1995); Hurle and

t hol.o i nvol ves neur onal degeneration

Gross, Cg‘ﬁé%o]%mg%(?sirﬁﬁéi ﬁ?r%’ “including, without limtation,
pérmgrieamtiodinelimrapetlévtias) hanotrortipeefiths heagly @é/ptﬂ@h@hﬂﬁsid@ﬁcﬂ with or
homolog@& M&@&nﬁﬁ@&h&née@ﬁ%@b&é @érﬁlﬁtp@nﬁa Sk E&bﬁes@@ﬂaﬂdn@n@to a particular

i T SETSL B BB RS S L M0 oo

mmmmmemhemmhmnawmﬁ@mn@@égensmavbd@%@g@@&@@SMm@ﬂEﬁ%aySmmhﬁEE“@H%
&agmenﬁb?sh&' aﬂi%dlé iR ASRoy Mk USQA] SolshiciRas Ry (18D PLEPSY 4,816,567; and

nmul tiple sclerosis, Huntington's chorea, Down's

Syndr one, nerve deafness and Meni ere's di sease.

" Peri pheral neuropathy" is al neur odegenerative

di sorder that affects the peripheral nerves, nost

often mani fested as one or a conbi nati on of notor,

sensory, sensorinotor, or autonom c dysfunction.

Peri pheral 15neuropathies nmay, for exanple, be

genetically acquired, can result froma systemc

di sease, or can be induced by a toxic agent, such as
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vary according to factors such as the disease state,
age, sex, and weight of the individual, and the
ability of the substance/ nol ecul e, agoni st or
woant7ageid st to elicit a desired response in tHE/US2007/060115
i ndi vidual . A therapeutically effective amount is
al so one in which any toxic or detrinental effects of
t he substance/ nol ecul e, agoni st or antagoni st are
Morrisor e? ?ft weL. %ﬁd pcpay Sc'i %h@gﬁ ‘?—@%@ &19@? h&nﬂﬁ%ﬁ:ﬁb@iﬂs psed herein 15 a subset of
prop h actica fective anount” refers
GhHﬂcH"ta%tﬂ’a‘ﬁ“'Sarmunt effectlve at dosages and for periods of
t$iReR-dREL BS SATKIFY" 4n0badg higieas dohgrisd @8 VEed] I afplaib aehtibedy, wherein
these doﬂlrgi%%t eléﬂpﬁgg!wley Rx#%ﬁ&ocﬁ aﬁ%ﬁéé‘ﬂgr‘[ﬁe sva &&g o further comy nsesa

actlc dose used'in s ects r to or
polypeniy h@armewéfrn et Vet ot damdmadiEh e ey F@@Iﬁj&?ﬁ et Wcmm for antigen
binding. EFbf AEMlidwWE sc@Bd Rluchliiuh lin De PhemscobBadiMbhielonal Antibadies, vol. 113, Rosenburg

atd Moog'e eﬁsr %BI%;J‘%%II()\Peg | e {{'&'ﬁ 535 I NE318 IEEHB The

as used 'herein refers to a

éa b%lfl%?ﬁ clga Prﬁﬂétemrtwa PRietrso Whichyp avr@pdysan sHiecF drking Jhe et antigen may

be polypeilld, sutbiianet] mitleic atid é8id, dgsdnotigher oy oeetihsor syhiheictcanpound.
ofera & ; de radi oactive isotopes (e.g., At

Pref biﬁﬁé o ?%%& e ﬁg‘%h& Rel 88, sni53, B.1212,

Bixzomigiahoden st 'p FerlliBpdfesmat “i o ieHbde et gaomens
comprise2Q@4Vy-Bhath. viiriabRBbrOT (VEX adnctedd b lighWelein, varshia 6@nagdl (KB i0ihel Sime
polypcpt(dg }:bg.% gif% Vﬂe B%/ }{én{ébal hﬁf‘e; Jchﬁﬁzh f)(?sﬁn&‘ptg %ﬁo@mg&%&ggﬂ{p& t@b Bbmains on the

or anbuci | nor ubi cin or
some chagh e ORI P BEPHP rpﬁgmalgt@fp@mel@ﬁwﬁﬁfg% (REFRPIPeA i reate two antigen-
binding dithse DB3dicS b€ Mesatbedibkat RO Wi biexaupkyERD4,0BNWOBB1 16T $nd Fullglger f al,
Proc. Nagloggmy@a w@0%§4456g@§ (Ilgggpl ecul e toxins or enzymatically

active toxins of bacterial, fungal, plant or animnal
O Tgah antiasiy nig PRSI PSR HBTED Sy HPFPonds ot of an
antibodyipho@iicetfy,a hama ahdie@ hwaednGniSe @t ity whbe tedhniqan for Geking@nman antibodies as

diecloseog%glﬂt §]E)1§jc:1:f§%{ufﬁo ?Qhﬁﬁk Mbod%%gficaﬁyéxaﬁ&g(é fun 9L Elﬁlb&ﬁr%ompnsmg non-

Cri w. A tunoricidal agent causes
human agfigen tinding pegiquegft t unor cel | s. A
‘A ety bl@t[nﬂcp atiftody iagre it one®r @ore Hemigaln ogompo EHRs thereof which
resuelt in H:ﬁﬁfﬂbl!re 319 11; tﬂe%fﬁnﬁt? gittﬁg%gﬁboﬁ’sf fmcaﬂ mmp&?&@ml Gent Q}Inbody which does not

erap eutl c agentsmcu Iatln aent
possess %(tﬁ%ﬂwfa%oﬂfsh. Belerd “ARY TP Relys v ]EHIV‘EJ]?B %ﬁﬂaﬂ‘ﬁn@&"m"m affnities
for the tagdctaytlies UATfigiy ate@s:d Satibiiiia sre lptodustd tamyocddnmpy loev 1h dia aradarks et al
Bmfrecﬂablps}% b”7‘f9a7'%3 (199225 aésgib&e&ﬁnﬁyﬁm BEE AHOR oS R RBEHIOREGom

nmetur edopa, and 20ur edopa; _et hyl'eni m nes and
mutagengsis of % :g]ﬁ/@{ %Iﬁcwgg resIRCE 1 &?Sﬁr&e(g?yt ]Faéli‘aé?ﬁahgroc Nat Acad. Sci, USA 91:3809-
3813 (19p4)] Rbibryel 2enelogtd TR (1993).eY gibenephbepindr Gl Hd,2004 (1995); Jackson et al.,
I. Immu&of hﬁf’?bé’ﬂog'ﬁ@%}‘ DR RAARRQY 2T1EE FRB26:889-896 oy,

1 am ne; acetogenins ges ecj al

%tfqo%ﬁ g%qcﬁr %on@ u{efeg{f) gJé)Fer?&%)cal activities attributable to tt}g Fc region (a native
sequencethe kdgin Br-dinro hahiedwcoeamivatFic nglon)of romdtoiin add varwmt]RﬂmB\I@l@)iy isotype.

Examplepgftaﬁi?bl)%ﬁgm ﬁﬁ@tlohﬁﬂﬁﬁb%llq b]ﬁﬂg(‘ﬂg& &)hlBl@ﬁfznt &E&Hénjt (@'{og)mcﬂy Fc receptor

[ a canpt ot heci i ncl
oinding: S B GO BT PN | NPT P (1o et s
receptorwﬂa'ﬁﬁleﬁﬁgt)n)) andi edllyektevativpt ot heC| n, scopol ectin, and
d’@ﬁ&ﬁgﬂ{ &Qf. H}@&ﬁt@.i)c%"tog!ilylgfs B@%!D@C IQQJ‘S lt&/asfglﬁ',!: df E]ybotomcﬁy in which

i ncl udi n? 5adozel esi.n, carze ef}fﬁ
S‘“"’m""‘dlﬁbﬂ‘élfi@%‘? o TeSr PR SR P PRTTAY °8§‘H‘§‘§)°Y"Ot%fo°8 §F NOTBK e
neutrophflQahd phaytbhige k) enadile ittelse citetkipefrtdeeliscr npitspyotiydly msm antigen-bearing target

ceil and &%&u%ﬁtﬁ "l&ll%e téfge@ FYIRER E’ﬁ&f&ﬂuﬁ The @ﬂf@o&é‘s yﬁﬁl@ﬂbéﬂ&kﬁw %éll’s and are absolutely
ol ast duocar nycin (incl ud Il[ﬁgpeélﬁe synthetic

required g)ﬁ%’idb]@]l}é% TosurmTEoId e PO ErE O only, whereas
pancratistatin; a sarcodict3s n; spongistatin;
nitrogen nustards such as chl oranbuci |
chl.or naphazi ne, chol ophospham de, estranustine,
i fosfam de, nechl oret ham ne, nechl oret ham ne oxi de
hydrochl ori de, nel phal an, novenbi chin, phenesterine,
predni nustine, trofosfam de, uracil 30nustard,
nitrosureas such as carnustine, chlorozotocin,

cells,
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15(Bristol - Myers Squi bb Oncol ogy, Princeton, NJ.),

ABRAXANETM Cr enophor -free, al bum n-engi neered

nanoparticle formul ati on of paclitaxel (American
‘WORhawmse®@ut i cal Partners, Schaunberg, |1 i noiRJT/USAMIN060115

TAXOTERE (r) doxetaxel (Rhone-Poul enc Rorer, Antony,

France); chloranbucil; gentitabine (GEMZARO ; 6-

t hi oguani ne nmer capt opuri ne; nethotrexate; pI ati num

monocytes 9 n%f cy dgﬂ)% aftck @}gw?engon og 5&?3%6(%& eﬂs ed in Table 3 on

page 464 cff Bs‘feﬁmnd &net#wne%ﬁnﬂmf@wel AT P?c@ 9981 i Ta@ssgs CNEI)Y Of a molecule of
interest, XA bil-PABET Brsay 28 btodd oMM m\Um?Qibﬁh\bl 00,6 MNAVERB) NERPiesta U.S.

Patent Nn %\17&?(55% %g ebe pergo at rde )f]%eﬁﬁ cffec%r ce %su% .assgyg'l_n% g&%%%ﬁhgral blood mononuclear

Pbandronat e I sonmerase in
cells (PBMCf) melwmmeﬂm IAHEnIDNE0) addlﬁ@tﬂﬂyn@@% acgyjilet thgmolecule of interest
may be dkRsbd 1R ith, AL ifla arGiaf) @6det @b 48 @l AXEbLIDAB Yyines ef al. PNAS (US4) 95:652-656
(1998) phar maceut i cal | y acceptable salts, acids or
“derivatives of any of the above; as well as .
Eomsh AfooREs” ot lauksyiesrvhivh paregfont piaomdiosend Rigfprmggfector functions.

PreferablptiRelARpr@PRLY FRIIDAG B&%mm@ea&dhdcﬁtﬁr ap¥plf of human lenkocytes

.. cycl spham de, . do orub|
s b AR ORE T iy POR ROt LY DO i g ol monocyis
cytotoxiq T el amd peuiropbigh wﬁnPBM@shn@%émﬁpweaﬂtg iprgfe gl TEcE)NTeRFmMVyy be isolated from

anameg;ﬁl@@g%@m\mog@ 5- FU and | eucovovi n. Al so
£, defin &0 r
% é‘fcepé% £t IgcR r Ecdg’r}bgst r!ace;lf | Pbm% %I&I}Ic regmn oflqlg F]H%%Qdef gﬁ 8refen’ed FcR is

a native sfifers frgmap ffchh dvierenass nrﬁfa:ted E@ns P ook b,mds peleg reiedy (gfmma receptor)

-~ and mchﬁ@s@gc@gm S FARE FORIER FORITNELAQEMnAfauS k8418 Wirknts £ alternatively

whol e- body treatment They may be hornones thensel ves.
slied R PR UM LREP OB S PG ERUA LRt B i) 2 Frkils G
"inhibitinScE0ES  which G kot laridehtl hat ©qu8nceSERNMEYr priinaiy i the mgoplaboir domains

thereol. g@i %)nlﬁ%} ?%gggﬂl% )%(&J%aédn gn01£1 %OF&?W&%%)M&MP ébéf?ﬁ)ﬂv[) in its

cytoplasujic Kyrehing Yeyribétrre xepdoton Foy Ry oRPheIEm RSP PResnctbEEd PHipigon motif
(ITIM) iPBRPOHISRIEmaid (e EARERTNGdrdn, 1Ak 1. frnaﬂﬁ@z 15:203-234 (1997)). FcRs are

rev1ewec€ ]E%S ga?ngﬁgn%tte jn?z? He Irg?n?z}ncr)l%gigp‘ﬁ*{ @@?)ﬁ&a el e c%V\Pmmrug ult %9 § 34 (1994);

unction
and de Hpdg er qévhf,qbe@ in. Mesk 126533l (£995) &xthet FiRkg pqq]gdmg those 1o be identified in the future,
are cnomﬁ&ﬁ er 1@ CARI" Bgeil OTHERAL a1éclitdilals RGeSt epidd QhRJﬁﬁfhlGh is responsible
cu p . a MMURG
for the Tmé %?ggr eEt‘Fl A S@e Ié”lr glnllalmf‘ O?qﬁ:sr%é 97{#;@&% etal, 1 tmmanol.

24:249 (AP} ﬂné Wélﬂ%s@én@eogteﬁ@wf Eisnuﬁq’g@@)%iw d‘@OOWﬁ%Et@Pﬁ%@S@hﬁ antibody variants

with unpmv&mr Uit SDindRH & FAKL MR @aﬁm bt PitdnOfuBlichtdats shedifitady fncorporated
enz I’TE ar S est rogen

herein bYIF 81'81[1'108 t also ﬁg{:ﬁa 3 le B}M] Flgenﬁ 5(%3 %9?%&)% Ig20§1§

e na suc
é’k@pﬁg |0@nea31.|(—1§g hmdingdnal‘zcgp &g knogﬁ{s% & g uehsthiopd H@ton 2004) Binding to human

FoRn in W(aASEMm haTRG %Sﬁdﬁn@ﬁ F@ﬁ@ﬁg@&fﬁmty/ﬁmlﬁlﬂe)s e BRSERNE, in transgenic
08 177, LI ECTE 0 VTR T —

polypeptides- addi ti on, such definition of chenotherapeutic
agRpletcd: AGkidae Syihb:spiras plrarates wskeGis @Sa 16rbd eH116dBd @esence of

complem(s t, écﬁﬂgﬁg)?gtl fﬁ&s%ﬁc@gp E—?B\PE[PK%]}V A%{éé %ﬁ%&%%(fﬁs} component of the

complen OO ETI0B0 PPEPUSITIT FIEHITS Suhféfrf@ diftish#e.bound to their cognate antigen. To
assess coRPleBiént DA D abe assE K AMAN F)ed @l @REEONRIR, er AREDhM:SL) Methods

202163ﬁ%dr0&at % Q(ELID(r) tiludronate, or ACTONELS8
as well as troxacitabine (a

1, 3- dloxolane nucl eosi de cyt osi ne anal og); antisense
ol i gonuel eoti des, particularly those that inhibit
expression of genes in signaing pathways inplicated
in abherant cell proliferation, such as, for exanple,
PKC- al pha, Raf, H Ras, and epidermal growth factor
receptor (EGF-R); vaccines such as THERATOPE (r)
vacci ne and gene therapy vacci nes, for exanple,
ALLOVECTI NC vacci ne, LEUVECTI N8 vacci ne, and VAXED(r)
vaCC|ne LURTOTECAN(r) t opoi sonerase 1 inhibitor;
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agents, toxins, and other-agents to treat cancer,

e.g., anti-VEG- neutralizing antibody, VEG-F

ant agoni st, anti-HER-2, anti-CD20, an epi der nal
wOogpaMisieof act or receptor (EGER) ant agoni st (e RET/USR007/060115

tyrosi ne kinase inhibitor), HERL/ EGFR inhi bitor

erlotinib a COX-2 inhibitor (e.g., celecoxib),

i nterferons, cytokines, antagonists (e.g.,

(i i peon Y . ;

PR R AOA-E, G50 LIPS G ot i
capability g flegiribesyis U prtent e 65140 L850 WEETHEY K| Tﬁ%%%ﬂt%qﬁ fhose patent publications
are specifitadly Ritordeilct Y@€n B rofdfoite f Sve,tas, 1QuRIe) ol anveimartol Staen7eelsh (2000).

I o (
LB TP b poly BB M B Ab i b BE S B o
Hﬂmum%si}lﬁarﬁﬁefédeéﬁé?ﬁ Eeéqw)aﬁ)éq]ﬂcgnpnéqs @ Fo region. Thefhgroyinallygine (residue 447
according PHIRMEUUYMbRSg dy&&ﬁb off fhe FdrbGonapp bé ©ddvied tor Eafngle Shidin parification of the

polypept[%lr gr%g 1'8%(911%18_112 g% n‘ﬁ%&h@%&clm oalc‘ng]en%r) %@B%% uk&cgﬁjngly a composition

€ subst ance IS ess cyt Ot
comprisigg oy PEBinparredn ForEireac et it hE ritua D roerey @%ime@d@r"mh Ka47, with
all K447h@iong, @9 miMe XQOTHHFOEHTRETHER 00 RAOGAIHS

gln‘g]X&ﬁl%" a?n‘a‘éo of L in%@oé%? ar?tfbocgr%’})\ﬂgﬁr glqnﬂﬂ:@& o r&oﬂr lSJ ﬁgl&}ﬁcﬁl activity of the

active paren orm

- antigen ipbipls el}ref@ﬁé Hetke la%ydws Bf %‘E‘ﬁ@]‘ﬁ aefg:fodlwgl?s@fltiﬁlly or corupletely inhibit the

biological Kc@ivig@Ctht @ffisen. 14, pp. 375- 382, 615th Meeting Bel f ast

(1986) and Stella et al., "Prodrugs: A Chemi cal-

Ap [reorast bntibesly T agrugestherdin D rgmtibedsi whegh yuittic i leestqne of Byfypgtional activities
of a polyRghidebeiMrestBOr chardt et al ., (ed.), pp. 247-267,

‘Humana Press (1985). The prodrugs of this invention

iAn tctpplier hubier frane@orOfor the marbechated is pirosphitesptont td aminogeid

sequenceﬁ)@g Qﬂ bGP ﬁranliearbl‘ﬂ ngécpM ﬁuﬁ%&ﬂuﬁ Stk @Qf%ﬁ%&?‘@r from a human consensus
ul f at e- cont ai nl%gggrodr mf E tlde contal
[

Eramewaﬁcr 58 f“ﬁ@%or hLB:_laa If[tFIH fi‘a’w
consensug [ryncestkinay eohppscoigsagsymipatid Sehla:mtcahwa:efi;mmrtaa Faniaingre-existing amino acid

sequenceQ:Elte uﬁfﬁ@re ﬁ@gﬁ&ﬁ@éﬂlﬁ(o aoid %Eéeg ML eﬁW %é%ﬁg €and preferably 4 or
containin prodrus or option e%/Fsubstltut ed

less, or 3ﬁ’hl§ﬁ3ﬂrea‘i3‘€ N2 HIPR 2 ﬂjﬁ'ﬁe Eﬁt -exgtmg amino acid changes are present in
a VH, préftrahlyr they thomesvae @iyt bteh évo & ol o@msmms 7 tHL figH pxd GeH:; tig Srstance, the amino

acid resﬁ%@é a@ﬂos@ Q&mQ]% n9.19 Bé’ At %@ ahd?&rf?sﬂi R oRh Bodfheh ﬂhﬂﬂt@\fﬁ yécé%!o@ﬁﬁﬁrﬁn
at_can

el TR 9 SR 5 b P (O PO LRt AP oGmnonconsexss

frameworknigmercd-on i ncl ude, but are not 10limted to, those
qhemL Gﬁ&%@ﬁ‘&nﬁc%o&@ﬁ BB dREGH B R RPOWS mos%\sbmmonz occurrmg aino

n eneSI S i ogenesi s i
acid resn}ug fuér&gec{l%} g (g%lll,ﬂ ‘%Ir or\ﬁﬁa%ﬂfw%]ﬁ ﬁgl.teac‘ﬁ% eé ly the Selectlon of
human inp@inygiebeline'\Gt o (& secaleqwl iy/fpepd sulbkequp afwm@bldattlzeldsewmtse iGaneradly, the

subgrouﬂ * %ngﬁéegﬁ A Euglglﬁ%tag ﬁngiralée@ B ANE bIQ QI?KOCI:II%JB% Qlotﬂé V}Q %Ie @iﬁ)glgrlsp Sls subgroup

sapra 14 ST A Gl S0 ey VR S PR PR aP RORBR €
&i“VHewbzdiur E@bﬂsws@r&mmﬂf emnﬂwes the onsaasta Fagleese obtamed from the amino acid

sequence@-ﬁtvbnaglg B8RS I AAEDE odaP KR @HolROH YOl QbARP 111 consensus

nt a st _to an angiogeni ¢ i ned above,
. 8 TR R e AR
EVQLVESSEERIVOPSGSIgialCrARGIERdD NOs 2 FR R Y VBROEUK VRN (SE0dp NOr43)-H2-
RETISRENGOAIL} m@LlﬂALDﬁW@@é%ﬁ)?ﬁdm 5@5@@@@TLVTVSS (SEQ [D NO:45),

znﬁ'\g{%fﬁ Cl)[éé%%?é %alat!é‘%{ﬂg Iccg?pgxgels %ﬁ g%n[';fa%m nglfein é)btamed from the amino acid

sequenceg gproble Ngs kepd snvardop T ofifgbat ¢ o In ong aglhodwieetr thayH subgroup I consensus
framewoﬁ('?agx% 684 defhen® L &mprineg @taleaﬁ agomonlgr A0S RIH br R iﬁlonAE@aﬁe%ces
Anna. Rev. Physiol. 17-39 (1991); Streit and
Det mar, Oncogene, 22: 3172 379 (2003) (e.g., Table 3
listing anti-angi ogenic therapy in malignant
nmel anoma); Ferrara & Alital o, Nature Medicine
5(12):1359-1364 20(1999); Tonini et al., Oncogene,
22:6549- 6556 (2003) (e.g., Table 2 listing
anti angi ogenic factors); and, Sato Int. J. Chin.
Oncol ., 8:200-206 (2003) (e.g., Table 1 lists

ame ork or human
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- WD 2007/ 130697PCT/ US2007/ 060115 may be present in
m nor anounts. Thus, the nodifier "nonocl onal”

i ndi cates the character of the anti body as not being
wWOoa0W 130497 e of di screte anti bodi es. PTHEIS2007/060115
anti - EphB4 nonocl onal anti bodi es of the invention can
be made using the hybridoma nethod first described by
Kohl er et al., Nature, 256:495 (1975), or may be made

DIQMT@Q’PS fs%ﬁ%@%bizﬁrc Ry Ilﬂ%‘ié’%? 9. W(%KPBML&%%) D NOAD-L>

GVPSRESGRRET Th SSHEPEAE Vo SPO MR Mo Ry e e 855,
IAS disdader ok ‘méasé’ s @ baditiod thanphubichytedistidohtatitmpit odi € @bdmce/molecule or
method (9’ I:[h% 1119%191 llur%g 99&190' aﬂcgacﬁ‘tg EM&Q'O%WESQQLMMBE Ithose pathological

specl tot rotern used for
Condmoﬁlsr‘ﬁli'ﬁh Pfidéipi’sé }/ﬁlc MARTR O ET ‘B%’Idf’fdn B5Han Ny I]f@im&‘f" F’S?m@FSé’f disorders to be
treated hérih Soldel nialigbmrit B tBnilymnat; tirghoga SiHgond, aneousa( Sc) or

L['gé[tgrﬁlg eorslll &%&%@dve ghkd?éer’" aﬂJl %Poﬁlfeﬁﬁﬁa d%f)rdcg’pllggr‘]‘to @Q(gde@srlhat are associated with

] uvant. ‘o be prepared using
some degie] of abRPRHy <! HOEn 03 P1e smbediggnnie h Pfehfefa‘fwé dP‘E‘IF‘iI [f&fmoer:
dasor] bedd hete tefers th-al neeptatipkibgrowtt adpbiikandn, predeucligen or benign,
and all pg cmEQ’H@%nd c%cgglﬁ%ﬂs Qﬁpnsg.gé %’1\9 teA‘nQ «QRE @[}Q%UQE AL é):rohfcramve disorder”,

aninmal's are irmunized with a derivative of
“prolifergliy @%OF% W B9k eI AT DTS TR EDSY Ep hB4
froksieehs tognctrh&d Fen@ent” i tof daaibe firphyogbgideLdonditioh @ameynmals that is

n arc n imite Q,
ot 8L LD R0k Py 6 e it

l.s
crcinony ETRGEEF Py e S S MR GO duch chnces iude
squamovg Celjcutga] sesll-aifll hohe kanved tnbiv @Sl ofl1 g kddder wtldnbearcinoma of the lung, squamous

carcmon{mmplﬂz%sm of Ithe Hoér%ngurﬁh %&)lﬁl&r%ﬁl@@lg%%nmsmnal Cancer, pancreatm cancer,

di crynonycol ate (TDM. (Ri bi | nmunoch %@esearc g
stioblsir, S BLAFRCP AP HLHT FRE: RO PP SR s colon cacer
colorectal trhted ehgtomantidl yr vatindatctnbpd, ealisirt god cafswomadaksy chrgtrelivert dager, prostate
cancer, v@ﬂ!ﬂ %!oé t@;(ﬁ}d (Q&gls Bé;faglc (:Zrcﬁ(ﬁna]g%stg@%ﬁ:m] ﬁ&l%m@ @ﬁd@l&s @fﬁe‘é‘ of head and

and the sefumis assa or_anti - g
ook canp eGP BBGSEELS G ET RO AR e by ompistons s
methods,éfth@nnﬂtdnvﬁiege,dasbzylaphdm:ymnqnmy0pb616|avﬂmmiam:obom¢tlow Negplastics

- inciude Ha, MP&M‘TE@&O& heRRY Sofl %@'ﬁiné%ﬁshc (ﬂ%@a@ malu&‘e%! a§e ﬂé{SﬁnﬁQd 3 undesired

bﬁrﬁ;@ﬁ%foﬁ]ilyaaﬂ%%%& 3 e]dcagm ?@ %)gqr);lgsl, S%ICX180515 atherosclerosis,
atherosci2@ntldqixe dliabgic adarqthamrqﬂif@@vanmuoﬁmm tnlclgféng PpoBdy d08ematurity, retrolental

ﬁbroplas(m%%%iﬁgoﬁsage k%%@ }DLCHIJ &@en@ﬁ%‘ c@ggfﬁ m@lﬁlllak §1eﬁlzh U&neal

prepared are seedeg % V\T%éwaswtalec larizati
neovsselS e F A et BF Zg%l(’&s ] HE T e ottt seoesculszzion,
neovasagafipgitacice sndd{abedsiphedlat nepvaulgrdgwis vasmlas wstenossa kiteodvertohe
malform%ﬁsl{ﬁegl niefh ?(%a,alll %%n{%{@glgf@rclnﬁ, thyrQd hﬁéﬁﬁ@i@ @mclﬂdfng tiR6e's disease),

par ent a en oxant hin
comeal a@ﬁ b %“eﬁ%glﬁ%’t"il Bl?fg’%}? 1@%%&% %ﬁ@&ﬁwﬁp 9%?7&@5 PSS,
primary pufrgoneiyi lhtpameeslcrmmhsnanf mimdnivg effiyionsi @hobralsddmp ii-&.akspaataivlith acute stroke/
closed hdafl 91% Q/ﬁ@ﬁq ﬁhﬁﬁnam DR ESHA0: inRADmEdYid:RHALS, 1 opic bone

formatloléf)gvf Agg%fia%’tgpé :qs[c(::lteé &P yé;st%%ga%%n 1sre%\f=f %? Fl%mqgsmgsrrgfpach% of fluid
diseases (padckegtitarcempatinge syinhrame, bersebaf discisertidrye ﬁ@mmmaﬂml'@m ghronic
inflammHo@ Bl KYEH (CPJIJQ‘Q Bi6ddc QR @Jﬂ&%%b@i@)dﬁénabﬁlogr%reﬁ&ioﬁ Gdre@matory bowel

ant i bod roduc el and are_sensitive
discss. P BR CEFAY WGP U RS AGE HEEEBI BPEDY R peroptic
scars, inliyignofimir geivih, OiladEbarmdmpmre.ipr@emyeinonma eirpie] fsepiabiasasyleroderma,

trachomd, bz@é.l@dr gﬁ{sio}fsegm(t\ﬁtgrﬁemg %éeclazﬂﬂla,l\éa&eslﬁ;ﬁﬁ@@di§ @fﬁtsiéﬁ'@ﬁc% as that
avaj |l abl e f romiggje alk ITnstitute Cell D stribution

associalqe P RFICArEiny w9 Pl P fornia USA, and SP-2 or
X63- Ag8- 653 30cel |l s avail abt®e fromthe American Type
Culture Collection, Rockville, Maryland USA. Human
nyel oma and nouse- human heteronyel oma cell [ines
al so have been described for the production of hunman
nonocl onal anti bodi es (Kozbor, J Imrunol, 133:3001
(1984); Brodeur et al., Monoclonal Antibody
Productlon Technlques and Appllcatlons pp. 51-63
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The nonocl onal anti bodi es secreted by the subcl ones
are suitably separated fromthe culture nedi um
ascites fluid, or serumby conventiona

woi 200mm3nedg| obul i n purification procedures suchPCIHS2003/060115
exanpl e, protein A 10Sepharose, hydroxyl apatite
chromat ogr aphy, gel electrophoresis, dialysis, or
affinity chronatography : The anti-EphB4
212{1 Qegf,ll es‘ire eﬂtt r%feljs ﬁﬁﬂta!l QRAC83n Bg? 4 ]gt(pa\i Lffélngtgml course of the

o nat raries to screen fo etic

individug] gt qe*bbfegz et TedcPY PO BTGt g APEdie course of clinica
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screening procedure to isolate B cells expressing

EphB4-speci fi ¢ nenbrane bound anti body, e.g., by cell

separation with EphB4 affinity chromatography or
woadsospd7on of cells to fluorochrone-| abel ed PEINB2007/060115

foll owed by flow activated cell sorting (FACS).
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vitro fromV gene segnents.2iMost of the human VH- gene
segnents have been cloned and sequenced (reported in
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and mapped (reported in Matsuda et at, Nature Genet,

3: 88-94 (1993); these cloned segnents (including al

the major conformations of the HI and H2 | oop) can be
used to generate diverse Vii gene repertoires with
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Al ternatively, the repertoires may be cl oned

sequentially into the sane vector, e.g. as described

in Barbas et at, Proc. NatL Acad. Scl USA, 88: _

WORRRBKT®32 (1991), or assenbl ed together by PCREHANNT/060115

then cloned, e.g. as 30described in O ackson et at,

Nat ure, 352: 624-628 (1991). PCR assenbly can al so be

used to join VIl and VL DNAs with DNA encodi ng a
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1"“"0"0"1‘111?%6 POV GhEovEHErR "qa%e" i é%i’fl@nyéml FpRegipyp: bapdgppate;
topmsorﬂeia@:hﬁhﬂt&)ﬁh’c'ﬂfﬂ 2gensSuorofrilityleenithied (DRED); wendads puch aottinpig adidy capecitabine

(XILOﬂA% %Qﬁ.}t&:ﬁ? a(m:_]!)tég[c SMs mmMrﬂ%v@s%lf %9%@@8 a@bfvcpa@ @cfgl?as combinations of

ertoires of naturally occurri
oo o1 S A O YA RS B EAPHESEPF B P AN HORBR gy dororsbics
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(ELOXAr f Ll @S5 fesaribadvih.n Marks et at, Bl otechnot,
79 783 461992 Thi s techni q}?ﬁgﬁal | o

t he o
ﬁ&sealal&%efi L R T et by iy e g e e
effects offofnmintsi tigscah promdiethé erowdh obaagper, avgjpty Benruibd feincof ascstemwam ghole-body
treatmenfl mhggna?%é ﬂ)ﬁ&%ﬁﬁ@rﬁﬁ&:&; %&nﬁl@sqm& ﬁtﬁe%geﬁg Jnd & e @étrﬁgen receptor

equence encodi ng the 10EphB4 desi
g S e g, U 1OChnEd 08 Jestanedis
raloxifer@fdrdkp i34, 4-hidirtrg ramatifen atioxifent, Freox A Y$ B e nprisfoos, and FARESTON®
torermfe]ge[ ﬁg%ﬁpésﬁroug%%gz) re&f»tor%%‘@uﬁﬁ&h&tﬁﬁ@@ﬁﬁ& a%&tsmwgfunm to suppress or shut

disclosed in U S,
dove 331, ORE | R BOSCEL W&“Eﬁﬁ%ﬂ“’%%% FrapaFEH Typrge
ELIGAN)@rlmtoyde@ﬁetamgda@ds afeevresérelin pdrtegnd rifffyd meotlwetoh eulisogens such as

ﬂutaxmdé RELMAAR and Wik @k RN aIJ)IhZEgS(; ﬁlgbﬁoﬁ thali | 62hzy Y RERESE Srhich regulates

y any of the nethod scri bed el s et
cstoses RYRHEU OMRHIEHH AR B g Socpl  Fopd ﬂ@é@&e&lﬂg@lﬁ%@%@
megestriAgethAROMASEN @ msempshws Hmin¢senic, fiosgh 8HEARIRP teozaln FEMARA® Jetrozole,
and Amﬂdoﬂa@a%&e%@t £ aARERAOLS: defiufhioh BORERRITRAL R in G AL BRBhosphonates

referred by the expression
su s S epie PERER e ABTANG DR R PePhraitaar o Pppderan
encodi ng the EphB4 can be i%blated froma genom c or
cDNA library. Fol | owi ng construction of the
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 plasnid, wherein the
control sequence is recognized by a host cel
transformed with the vector. In general, plasmd
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35i ndi cation of the operation of this vector occurs

within the host cell. Mthods for transfection are
well known in the art, and sone are further described
WORe0i3m97 Transformati on neans i ntrodud0TguRMs/ 066115

into an organismso that the DNA is replicable,
ei ther as an extrachronosonmal el enent or by
chronmosomal integrant. Depending on the host cell

R e ——
ACTONERE Fifi s 2safs ropracibee fod-Ssifeptane é‘?‘11€'§51del%f’5l’f’6 o priserse
oltigonudeb@RS hoticadt e Bfit@nhine ktprdsti@wngeinds it dip@alagp pathwaysdmslome in abherant cell

prolifmﬁ%ng %utﬂéaré,:: Fﬁggaagggﬁ{d Q&q I%? 'i—leitag and egldﬁ'mal gro%[h% yc@:fp'to? (EGF -R); vaccines

uce th can be cu

such as BEERAAQRIP petiecgahesre HEWY wwms"aierrreéwlea%LIéWE Eﬂ@p@&cm rovecTe
vaccine, anbAXNTR®RRLIhG DURDSTEeIE tSpoEtSIﬁﬂasé ompbiod WeaRENXEEPRBAlapatinib
dﬁosylatﬁ %Q EBE 2%}1'({ ]%l %gal 't}gos% iﬁﬁz{sé s%a%i ane 115%0%5 Ellﬂ)wh §s e H2016), and

e art Sone I's describ
pharmacpiipadly ?Fceptable salts, acidsppderydiyes Oy gf ﬂilcé’i‘"é’F red to in t hi s
ahi "gmvmsnhrnﬁorg R ONPES Ssed Bdrdisreiens td avompdundor cantpbditiop wash inhibits growth
ofa cell Jh a% A at : *elss(f‘ho;EB’I%ﬁth%g Ml&'JBTIHJ V‘ri\/oh%ts ﬂ@:@;}om 1nb1b1tory agent may be one

on 0O acconpli shed usin
whichsgljan e bFrBEnBel (%léﬂrﬁé G T EAHE BSSUR dges of
srowth idHH¥eF @fehts include agents th'Ehﬂocp eilli cfdleqoghepdviB4at € plince biber attat aoh_s;:d such as
agents € ganngce%i' afréswms 5e'azses§ Lgﬁ;?lam AHRAL AL LEADS the %H%L AUE8ne and

ass 0ose, various acry [
vinblstERy G BAOPO R B PRSPy P PR [y oposide,and
bleomycain dhcp@dgynmhdn aestyiabo U@ IEs-Bhasariytts fyr exadpilb, TANA @ityblting agents such
as tmoﬁfﬁdqbrgdnﬁgl{e! da&aﬁj%zmeaﬂ&hﬁ)gﬁmhhé( @isle rmehﬁgtﬁzxité’] 5 tﬂn@o@;cﬁ 'aﬁH &dC. Further

raphi c separatlon of  phage di splay cl )
mfomai}&ﬂ?"’&@ﬁ?fé‘%t %Fl‘follféulﬁ SREPE bt irpdiiohn 396 Iiagl 995 »Fhéfﬁfﬁ 1’5:8‘“16‘1 Cell

cycle reaRG@gakdesdee andaytisedpdstiveitiggdhg Milebar kol VB BauddsMERrM @idiphia, 1995),
especmllFB 4Y | 2?13939%?@@ d{»& 1taxe{la4ad (j.JD%tZJ@) 'areémﬁmg%oﬁ r&ﬂv@%ﬁ% the yew tree.

for attach |%8(Prote|n gands ta ) .
Docetaxgf G BR&Rbgw RerleteiRe Ve ﬁ“%&’é?ﬁ%an GEANY FSgRisphetic analogue o
paclitaxeC @AXOL@SEjstol-Myad Sgebb)a Cidined ing dooethxet thi@ncteaherassembiypiniicroubules from
tubulin &Xﬁ%‘lggfﬁi%lh%lcgﬁﬁlﬂé @9 pré\uzpl&@ Gébg er%g l\x}h[&g regflts int‘aﬁ inhibition of mitosis
peptide ligand' s primary a atic or aromatic am nes
incells t o the activated matri x. Al ternatively, EphB4
CagxohBcitlSeth dhibragoie atth@tioelht &i cfemaelsiomgdt! donrupitia fsé&S-cis)-10-[(3-
amino-2 8B RALSS CIEJR w9 m,ymﬁsgh)lom akbixedi 8o ads0hRid-RN gmy%g&cewg -

or_used in ce sorting, or conjugat ted to biotin f
methoXySAGETHEHRLRS t r ept avi cl i n- coat ed beads, or used i n
20anyn “adtivesplaticcokpmeiiom” meddiod c(ﬁr@psnpamafuh]g trgpigegpencer comprising at least
one activd b doldP e Q1 Lgs cancer agent” Exmﬁesrah@a eduto gaénnsaﬂm %&ns also

are contacte I mobi |1 zed er condition

termed "GP RIS £ Bl hB‘FIH)dW&e B sy e e ga ?T%tha?ge’eth growih atibitory
agents, cph@geagpa, tdeath esd nrddihtidnhigrapyl 8wt dpgingenesiNegena kipoptotictagents, anti-tubulin

agents, t&(‘ﬂ-fs] (:Lh& 6‘@:9 §%<eté‘rk g%‘;ﬂ g:lél&g, e%Haﬂno\FECﬁ? o} ibocfye\ﬁmra@{aé&xﬁt anti-HER-2,

OO FOVRIEIp ﬁa@a@géﬁﬁg’ﬁ}?&m@aﬁ%(ﬁ% g kﬁ%& gﬂglbléoﬁeHER”EGFR
inhibitoryvalgtingls GOX-2 tithédhordd- a1t celekobiy), awifelons ayigkiaes, atemwt loedndquimlizing

anhbomng?tﬁ d Bt moebPe ErBﬁi hrbBé\(‘E?dﬁtl 05@15(}% tm%g mhlbﬂors for receptor

7978- 7982 1991), 25or
s ot S Dy g S S B Dot
(Gleeved y NEsphiBY TAALL/ yoh, agbriipetipcitgand egagc chemicd apriacedur e

g he!%rlmaf)ro@rgg Lol kG c&@ﬂ'}e&k 'tJ §é@m§ﬂ? i eTe ey f{g}n%@;kﬁh%aceumally

et al Nat'ure, 352: 4 628
wtive P 207 BOGDB B IF O] ROF BF UG oo o b

sel ection. Moreover, the entiched phages can be grown
in bacteri al culture and subjected to further rounds
of selection. The efficiency of selection depends on
many factors, including the kinetics of dissociation
duri ng washi ng 30and whether nultiple antibody
fragnents on a single phage can simultaneously engage
with antigen. Antibodies wth fast dissociation

7
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mat ur ati on techni ques descri bed above) is likely to

give rise to many nutants, nost binding to antigen,

and a few with higher af f i nity. Wth limting EphB4,
wWOor28078130i9gh af fi nity phage coul d be conpeted dlﬁT/UWWOﬁOIE

retain all the higher affinity nutants, phages can be

i ncubated with excess biotinylated EphB4, but with

the biotinylated EphB4 at a concentration of | ower

enzymatﬂﬁiy%&ivgtyd otr Hﬂ%ﬁ&mm:ﬂ% %%%Ect{ypbﬂnt @H 'SQ&I L. ¥ Wﬁ&ﬂﬂ @’ sk Cancer

b
Chmt%a@t“ &Oélafmw ST E PR B B & agzpﬁétiﬁfgf@%%rﬂéﬂ%@é@§ﬂd Siella ctal,
'ProdrugﬁLPCihhemB:ﬁ{lLHpbﬂohh ol getapidug Betival, Dinsted Peg Beitverpdibrobsdteial., (ed.), pp
247- 267 I@égg QES ?&%ﬁu@&fﬁhﬁi’s ugvgﬁioﬁ m@ﬁ({el Eﬂlc ;:Lé &%1]19{6(1 le Ighgépﬁlag}contmmng

sen3|t|V|t permts 1sojation of muta
prodmgsahwﬂv@@}w fopiaigies Pﬂo?ftlsse‘ml&ée ChB PO gt RFPR Efgfimgs D-amino
acid-modified Mrodrugl gabsyikd esdusfbeplagesomitilg pradwey, omibfallnsubsjited
phenoxygegtgrgfdg Eogﬁﬁmblﬁl%&ués%r (\Q@éﬁﬂ}@bs&n@@ﬁt& Qéﬂd?lgdetcgnhﬁm%rédgl s 5-

0 be mani pul ated to nate on t

: ase_can S cri
ﬂuorowga%q a gper e ek Hererts, GOW? rSHE §“?fr%i§¥° free drug.

Examplebef cqobkivirtys tiedueist dedatided inwrgrodnb todi foewst jn thikigvention include, but are not

11m1tedt}) qﬁ()&%ﬁéﬁ%&ﬁﬁﬁ@@ﬁ@ad&% d@s@ﬁﬂea EB‘I}}:B‘]' 1oant i bOdl es that bl ock
bi ndi ng’ bet ween an EphB4 Ilg

é,s PP TSI R 1 SO O B T Smalﬂfaﬁﬁblﬁwg%ﬁme :
polynucleldide) @ polipkmidk at ibréatdgipndiim gretyethinee pro@n, aEphiBaly| dr gayvdata diusion
proteins @ww g%ﬁ'fs%g%g@ucg@ U&Qﬂcﬁélc@ &%deesﬁz@l@ Bémlagpéf‘:%bthgﬁh@?dmcﬂy or

. Fv cl.ones corres ?} ;
o e e S me‘f‘j Sagiogeric sgnt o

defined dbswe] @ lamfpodastd VEGE, kphddds ©VEGE seoéptoomnal! plaisepdes thiptthtogly YEGF receptor
51gna1mﬁ§ g, dﬁﬁ&ﬁ/ﬁ@@S@@@éﬁ@S S@'ﬁﬂﬂ@fﬁhh@l@ %ﬂm@ﬂﬁi&)fmmd bﬁtl-anglogenms

i sol at ed popul at ] on_ of age cl.one W n
agents ASOATHIE R YT FPERSS R PHBY &2 Ee Saee R aroRg et - 05) 8 i
D’ Amorg @lec Révnghy & hB4 1 2A% (18015 Searvdd mvm@wmw -3 BAPB He.g., Table 3
Fisting arﬁ' a%&@eﬁlgth i R Qi Sk 36 drVd: Witalo rz@ﬁ&&@édl&ﬁ@kdz) 15$9-1364

atl- hB4 hae .C on

0999 SRty P%éﬁm.zﬁ%%i? ??52?”@@?% b bt ens Gy St 1
Clin. Onpil.0%:290-A06 (2008) (ait.cTaakRY hmmremnglmmehm@atlhdmwﬁ@wgm ze

EphB4- bi ndi ng determ nants which overlap or are

shared with the binding. determ nants of the second
Composigonsepineniing “(‘E)"e’g?dﬁf’fi "¢ ones which remain

Jtis ordotah chohbaws rrgpetitops, diding@birneruicd] gompeditone sompfigifg an anti-
EphB4 ahtﬁb‘é‘d}ﬁgﬁ Slﬁﬁc@u@é& kbR ROR A OCHEIIBe BY R EFHBA BKibER NI herein,

further. enriche electlon
composiFABF G UOUEFT B REVGY 1 DR GFhOre PITBL P giscomie
sequence aigodtiange drhverchyBoiicoimabintise Fahdd. Trem owipoviahs paytlithodpamise suitable
carriers, §lch &r}vﬁfgﬁacgiumk/ AefbicCl NS m@lfld]ﬁé]ﬁffér@%ﬁi@ﬁ :lr@@ell léown in the art.

readily isol ated and seque Si onye

SPoRsHP as ?@m@%ﬁ@sﬁdﬁéﬁ? %abog SRS ?ﬂ}%renﬁlg vention also
encompageesupIrethlly purseieidf id ablinypclgnigd ufoydipdss. heavy and | i ght

ehal-AeeadiRBcJiQoF @@ﬁv@ﬁmia%%fe%ty nfoﬁdaméﬂ YAIE] Sl@imBas¥ within the scope

of the in%flqtgo 2,1& ia '%f E%%E&%g% I'F 81.& 7 g%rlfegt? %té%he V;\aﬁﬁ- C%thga 2 éDJN%hes ﬁrowg)eg herein. These
antibodytfregmfs etbe credladthp bl pedoh. such ecshzyagticRlizegion jor 1oy IbE ecperated by

recombléh 1u€s®u&a%t bdy FaBhAHRSRy BARBLEE orQ¥dYed CRG) raBbtSue useful for

e di oma cells thg g not ot herw se produce
the ”gné’%t}" FEHFEBEHToRC 57 6FRPAC™ t 0 obtain the synthesis of

tMveocibed irtibeitievan oetizs dbm a neribdioBebsiantialln bonoseremb intbadies i e., the
individuf 9o bduSrisiROMd RPN k188 ciD EkfpBRORFRIINAR I BXREBSS @ fAtions that

in bacteria of antibody-encoding DNA include Skerra

et at, Carr. Qpinion in Inmunot , 5: 256 (1993) and

Plucicthtn1 | munot Revs, 130: 151 (1992). DNA

encodi ng the Fv clones of the invention can be

conbi ned wi th known DNA sequences encodi ng heavy

chain and/or |ight chain constant regions (e.g. the

appropriate DNA sequences can be obtai ned.from Kabat

et at, 30supra) to faun clones encoding full or

partial |length heavy and/or light chains. It wll be
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Ant i body Fragnents The present invention

enconpasses anti body fragnents. In certain

ci rcunst ances there are advantages of. 10usi ng

woa2t/130e7 fragnments, rather than whol e anti bRUTESS20071960115

smal l er size of the fragnents allows for rapid

cl earance, and may |lead to i nproved access to solid

tunors. Vari ous techni gues have been
may be g&gn? ln%r%g axﬁo%ﬁts t"ﬁ:ﬁs BE ngc!ﬂﬁﬁ]i b tg&oggnalaﬁl&bm % cﬁafm{ﬂé émbody as 1ot

Tradi t1 onal ése fragnents were derived via

tﬁmga%%@?@@???@éméﬁﬁﬁstlon of intact antibodies (see,

@h¢anyi-EMI infvbdcon® tmtdbdies oJiurwraton ain bBnak lnery teetlybriinel method first

t 1 7

desio B R e G A o by e o A B EARDC i e
4816567+ agment s can now be produced directly by recombi nant

hotad hybdohs methaiba mdtve @ pitler Seprapri@tiiostianichy], furteg Aaatssr, Gammunized to
elicit 1 1ym r-LcyQSetheﬁ éxgﬁlgé(?gg chﬁbl@&% @c‘&& gﬁtl%gdlgs Eh%ﬁspe&ﬁ’éaﬂﬂ and%e protein used

q aci | pro UCtI on of ar amount s of

for mlm‘tﬂl‘Fé%‘)é frthefes F&Fé’hB%?f“F%]éﬁ & "EF4Y ﬁ%ﬁi‘%byd%‘nlflplﬁéuq"‘%’la% g or
intraperifon@ip) Miectand df Bgdy apha géuvkitbFaBé esy dips:pusiseiok adi@deyell-known in the
art, somé/'}lf LAl fu}ﬁ% &{ﬁscngéﬂermg_lﬁgr E)@ngi@ %cﬁmﬁ@aﬂt I}?c%ugl'oﬁ &'%EIIJBM is described below.

recovered fromE. coil hem cal coup edto fo

In one eipltogm afm.m&l@ A H?Igun(z&\ylfh&delé\ianvg |0f Eph%é} %7‘[ Woeilular [10mam (ECD)
of EphB4 Qisell 63kl Z)or(idxﬁﬁ 2) ﬁnmuﬁ@bbwlﬂ iheagy ¢hain.alin @ plarredappedd@et)znimals are
1mmum2%(( @1@1)3% ITE) o ant n%ﬁﬂimb gminﬁg loﬁk&gy g‘é EI%LIIZ Igﬂ}nmunogcmc conjugates

Oreco ost cel-l. culture.” Fab
or deﬂ"ﬁﬂvea girieRE bpnonkesphend éﬁ AEMUTFghalosq CFCWDP’F%?O%‘S FFZW%%“Hdm“mhem-
Researcla Ing. ol andige, MBesphodpolubimigdinageddpiatcapdly pesitiplies:s.alve wecks later the

animals Q@ﬁ'o%&édb‘?% 1'4 laa}}sjiaér an?rﬁg]s a:rem%d agh t&@gmg‘d!;@ssa& ﬁ)?gn‘m EphB4 titer, Animals are

techni ques for the production of antibody fragnments
boosted ytif flerglamWSnar ent to the skilled practitioner. In
afthresienh ydbimentssyay bhiemantddrody. dfmmhhoies @er e fased wittghweloma cells
using a sﬁlﬁgl% ﬁlSlE'y %;Ht%m%(ﬂ)&?éggl\ég c@%ﬁfom h?ygl‘{d%ﬁg-éﬁ (Gdcfnté Moﬁ@c‘i@nal

Fv and sFy are

Amwmﬁﬁhﬁngﬁ%@?égwﬁfﬂﬁs?ﬁ%ﬁéﬁﬁﬁﬁﬁﬁﬁﬁlﬁﬁ sites that are
deatgbrifiond ceﬁﬁh@tpmpireda@gsmdﬂ@nd growrsin a pulitehje caltee sadivinalipk weferably

containg t)ﬁér or ﬁlgx‘g Hﬁ&glcég %ﬁﬂlﬁ&! tflé ﬁov&ml &Mgal of%@ ugﬂgcﬂ,rbgrcﬁtﬂ m\ﬁélé/rgd ce]ls For

be constr U

* exsmpip e g Bt e e BB BRSO R 7 (FOPRT

OIHNU®N@cd&mbmﬁymﬁsﬂwﬁﬂu@mmﬁBamdbﬁvlm@w@hﬁmuaﬁmdemmWWmmmﬁﬂmemE
(HAT mm) %ﬁ‘cﬁ kRGanc® grevé%é @9@@ sﬂﬁeﬁm@mm&a@ ant i body

ar antlb
HEEEFL Bk i1 -Shep et g B P e g ton ot stody by
the selecBd aitbddy-peducina ndls, bobhye ersdigere mnsdlmgpcltm Had e dipeciheng those, preferred
myelompaﬁﬁ BREL el § *S‘E‘?ﬁ glyem ;zlesdsu&ms ma@%g@d @%TM@P@Q?&S MPC-11 mouse tumors
Vv sses hunani.zed an |
e e e GE T RE
cells availgbletiion ttgrAtmeriden ype Xalqd €ollecioh Bodmilg ¥drylamt ¥o dipmeamyeloma and mouse-

human hk}@rgﬁyem@ RRolit e o] A== Vo MaloRM-Tor N0 f&%%'pgﬁﬁzﬁod JtuluQd Hl@rﬁ)gloﬁapatngbodws
on u

- (Kozbor a{t rﬁ”ﬁ“&”“glcﬂ%i}oi éigg‘ﬂég"dﬁ?réf%f z?”é’?%ﬁ‘ ?Oggg ’f"g"‘c’g‘g‘r}‘? fpest f’“’"

Applicativessipdtie® (Mukxl Dbkken oe.{ Nepi ouH, Il%ﬁ’?’)f} aken froman "inport"
t@%@@dﬁn%&hﬁybﬁ&ﬁ@&h@a@é & @e@s % f&%&@@ﬁéna)lf Ja¥noclonal antibodies

directed %&mﬁgiﬁ%ﬁr gre%rj%ﬁ\ggn }ng%c? t no OR%c%oa?l éut %lj_czs g]ﬁ%lc%ié)g hybridoma cells is
determinB] tyGimenapreddiitai®B af by ap &z%@)bmlﬂlag um, s332s BEGmBRoassay (RIA) or enzyme-
linked in@LDOSHER 281y (Blish)1988) Science 239:1534-1536), by
substituting hypervari abl e regi on sequences for the
correspondi ng sequences of a human anti body.
Accordi ngly, such "humani ze®¥" anti bodies are chineric
anti bodies ((J. S. Patent No. 4,816,567) wherein
substantially I ess than an intact human vari abl e
domai n has been substituted by the correspondi ng
sequence from a non-human species. In practice,
humani zed anti bodies 38 WO
20071130697PCT/ US2007/ 060115 are typically human
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20t hat the desired anti body characteristic, such as

increased affinity for the target antigen(s), is

achi eved. In general, the hypervariabl e region
wWOoResigu@s are directly and nost substanti al | PGTARGIOW7O60115

in influencing antigen binding. Human anti bodi es

Human anti - EphB4 anti bodi es of the invention can be

constructed by conbining Fv clone variable domain

%ﬁe%ﬁ%ﬂ:{g @&iﬁl)y 0§ %L: %Sﬁo@lgnat ln%djﬂ&m qux{pﬁthQQBt&nlﬁg@by%e%Eith analysis

braries Wt human” const ant donai n
0mem§§ﬁﬂeﬁ@%§C@?m2§§§2ﬁ@?@?|bed above. Alternatively,
gerapbridonoelisanddendivt hatppidB4 aativbdid othessiod spedifity, affinity, and/or

-activity, 'thQ ¥1§1{é§ ﬁl%ﬁ: 91%@101!{%9 b)mﬂ'giﬁn Muﬁo’ﬁ' STOQEMIQ‘ESI ag@m tstgtﬁigd mﬁﬂ&ﬁ Goding,

nouse- hunan hetero

Monoclop o GeraEEBR 61 A ROHECKGHER Ae { Bt BUNp i med for i
purpose heleds, fesaipldB-MEM arRPeN-asvd InediuhyhKditharthe hitmidonmecik!ls n&d Be grown in

vwo%aéﬁg%n&iﬁﬁé%meTOdeur et al, Mnoclonal Antibody
Producti on Techni ques and Q%Fllcatlons

(Charcationplaptibadios syopried by RgiPaRgFsere Sfé@éwepﬂaf%gﬁ%b%? e Bpom
ascites flgikl, or skrund hyiconyeroibna) idarinogBBulih p@Fidtion BOdedurds such esnfopasgd pretein A-
Sepharoge C}Jyﬂﬁ%%% c%ﬁﬁ&@%%py gel @lgdugﬁqlm%mg, @1&1931%%31}21‘& Jﬂ%‘na@ér%hy

i on_ i nuni zat i on, r od ucmi%gl
F%ep’&‘ FB‘%Br“ é“%?d“ﬁ GHBHTERIYR 5B dF é“%del A U eod E’H?,lz‘ Tgjes to sereen for
syntheticamibodpeeersvith theesogl aobity ormctiyitiod U fringiple, sFoietieaxigngi dones afe sclected

by screeﬁ@%h%@ ﬁﬁa.r%? &)Qﬁinﬂug ghagehﬂett disgl Q&F&Pﬁ Qi’fb%f Ejn%{)(%sr '\erlQ)l@rgglon (Fv) fused
ant 1 body heavy-ch amﬂﬁ10|n

I on
‘o phees ¢ AT RIS PR S A PR G e e
Clones egi¥yiteditv éraguminis bipbhloa bindingnthe gam@usugamr q dgenehyed to the antigen and thus

separatecplfrdﬁptﬂé:ﬁoh (Bﬂdmg-r &&Qﬁﬁ &k h‘tgiry t'ﬁl@ biﬂmn%fmeln ki€a from the antigen, and can be

ST TR S I YT e
inventioggat bekrb‘dm@ﬁay@mngmtuu@@mn@qa*ctegmwroo@g@ to seleq for the phage clone of interest

followcd‘i)? K(ngﬁ\éﬁ&%f il ﬁllgrlh 4k %34 Ié!@dbl)dﬁ%gusmggﬁ: F&@@&enc@&‘o age clone of

JakonV| s et
interest %515% PR esp ¢ Psewaca%def’%dﬁﬁ]%ﬁt& i qu”e@%f Oﬁ 5?%’)‘ of
Immuno@fmelnseiwf Hifti Fviiion, AFH Zitdiontibred 1tAS 6] BeitesHD (189 1huetai-3.
bﬁsﬁng JoRR hen aﬁmm forfredfrorh RIS RHable BN LR &Sut 110 amino

3 B
it ong gk ot B EPCATL BUEHS QPAPE P B RRGH-NE TRty P o
complentuaty-ditmgininprepiissCORND ROTH DROEFAPE ISR 07L0@H dhage, cither as

single-cIR FD QGEv) W, inswhg'blhs"ﬁ Eﬁﬁkftﬁg coﬁﬁhﬂy@ﬂ@d thﬂﬂﬁﬂ d’bﬁdrﬂ:‘ﬂembha peptide, or as
ei t her th heavy ain variable re

b s T PR BORGF FAHEHE. BUA B By BHAgE HeLpayed o Wi
et al., Anpeh igpare’s 1233 06s E¥PDeds mbdvein sty epldag sdeamondy agl Fab encoding
phage d&n@pﬂ(}o@écﬁ&w&eﬁam "N Q@@abﬂasngﬁﬁe%m@f eating a

ul.ati of __non- hunan chai n, scEv
R bVt L B R T B A b R P p i o
recombiigfl ragdomiyna phaped ivragibra v in¢bvamtben be bratched € prviegnihindme Fonepys desgrped in
Winter eym eisl R g BUrBs S hal f99£)e ﬁﬁogfl@s%mﬁmun@e@gaw 8fdvide high-affinity

i nding site ro on
antlbodleé 81,1]]:1661 Wéﬁ@gﬂ%ﬁl ﬁ:é CP] co%miln?mgtaq]f%ndﬁrrmlls n%lrteﬁnatﬁﬁlar the naive repertoire
can be cldied @l penyide b Sirpds sopreee! hnhye ardibidics e vojdevaehed no-saihand ﬁlS@S)@]f antigens

without atng? @mﬁtﬂﬁhﬂ%ﬁ aQsclifte bﬁ@xﬁ@ﬂs &baigapear izn'% 734"&1‘%@) trh&ily, naive libraries can
0 C e eat e C et

oo v DS SR SRSt R b s SPGB O s
contamu:@@ﬁdmeg&ﬁc@ @:er;@dp‘@bhg@h*@dabm—])ﬂp ¢l ons]_@gg)aco@pphs]k@anangcment n vitro as
descrived By @obdiQUdRland WHRR 7220 15000, 2F: WeBeshvBN anti bodi es by
grafting, this technlque provi des conpletely

human anti bodi es, which have no FR or CDR residues of

non- human origin. 10Bi speci ¥4 c. Anti bodi es

Bi specific anti bodi es are nonocl onal, preferably

human or humani zed, anti bodi es that have binding

specificities for at least two different antigens. In

the present case, one of the binding specificities is

for EphB4 and the other is for any other antigen.

Exenpl ary bispecific antibodies may bind to two
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into a suitable host organism This provides for

great flexibility in adjusting the nutual proportions

of the three polypeptide fragnents in enbodi nents
womliemisassequal rati os of the three pol ypepti deeCINE2MT/060115

used in the construction provide the optinmm yields.

It is, however, possible to insert the coding

sequences for two or all three polypeptide 35chains

'Fﬁan%ﬁgus%p&é E%&h %rhls%ﬁgﬂu@%odf@%ﬁ.le%&g f&%&ﬁ (GRS R pr&%i pIIL. The

rati os res
antibody] fgemprigiganie énsza%’e@ﬂs S Rl TR § B VBnY). domains arc comnecid on
the samepaFybdpdd|cRain 1512 gitditid BP&Ede shaterde. § bk fivee by xirbodii e nlol 6hi, 222:

581 597&#%12 aﬁ%ﬁf C&ené h& h%h%&%ﬁéﬂilﬁﬁlsc%% ﬂIIEQn%iﬂ%%ﬂug'risesc&%m%gbacteﬁal

I mmino ul'rn heavy ¢

host cell geTIREFR ghcgepaés&*n})ly el ahgb-pogt nyfieEn gqu?ﬂlrg_ﬁachg)e%qls(ﬂlayed on the phage surface by
displacidg REREVO QL Glkitypertod eas, € Bak Bescribll in Mdgenboom ef al., Nucl. Acids Res., 19: 4133-
a137 (1 07/ 130697PCT/ U52007/ 060115 |i ght chain pai r

rovi ding a second binding specificity) in the othe

grperqltuslpecrln@aing REibody s DasnFRREE phtdicd froy mypypgoells hmeswd from
humans fragiinkls.t 184 ktar} Fieedie Padrat dn0EpitH4 clohd istiesibd, &l subjes peinfdied witk EphB4
o gcnerageoaq%iﬂ% rtf,sﬁo(}tgg éﬁﬁ‘é@%% geqjls én%péﬁj&ﬁg#ngg UAIIE Bine Eé?x 1IQ:raE b]?od Iymphocytes

nbi nati o resence an 1 mm
PBLe 74 r@q%erféﬁ% fibrany fonsitcono ek PRAFP Bfbodiiert Bhgpa e ppdy sone fragment library
biased in TRl dhtEE AR BOMbEES oft:iied By éemdtﬂngan\mg/-Emeti SEPEl &kpotda in transgenic mice

carrymggﬁfnaﬁ R%%?gin?ﬁ%k%{ﬂ %Jcn%%ﬁ% (Luﬂl S ECI ﬁ Qndo'zzc%%us gntlbody production

ener at’l ng I c_ant
systern) %lététhat gpt@ﬁ 1@&%0@ glvgallseefg B c@{s gr@ducm%lfnﬁ% grdibqdjigs against EphB4. The
generatidnfoZ Ay ke bpty-prb@iting tidsdediO BB is described belowAccordi ng to
%ﬁcﬂ&%@l JH&HIH{HPEBP -t ré:aE‘tﬁv@ t2GGhuRGk ‘@ﬁ%@ oty usf o suitable

ant | ecul es” can engl neered to maxim ze 't
screeningprp %5@%? C%F@Pﬁaﬁgﬁﬁ% SPiTE Romare pRadFEbady oy Bifiell separation
with EphiBe @ﬁﬁﬁbfl chafiitog@hy oradsbibtitnef celite flprefene-vikldd Bpifficdioeed by fiow-
aﬁwmaﬁ%ﬂ@h g5c8f least a part of the CH3 domain of an

|body constant domain. In this_nethod, one or_ nore

éﬁwﬁve&mﬁﬁ B AEPHeTT @t B oflS of PP Fom At wipnaa@edsfonor provides a
better refirdsentsfib Gthe pobibld atijodynipe®itt, Bndise perdis iRcedtraidnvf krngiedy library
using an}singﬁl &%ﬂ%?nog%mgaﬂ) %Q&éé En%]lc!ﬂ%pﬂ‘)rél 1§ Joy:ﬂ{lg:glb aﬁ%} H rancs mcorpé)ratmg in vitro

rrpensat ory "cavities' dentical or sim SI1.Z
antibody e gne oo ISP e e A PITE gr ym 3’? S e B‘f’fletcﬁ%‘ds encoding ynrearranged
antibodyigere etefrage Toé intrne: @ks@O metrestntd Ho oblyingdtib® @ wirety bf/animal species, such as
human, haR BE h@&mlrp@g, 98riRMRAR:, ARG podd eooggeaéqnée \sﬁdtabmémlés ef.

ones (e.g. alanine or threonine his provid

Wﬁ‘&?ﬂ%ﬂ‘ﬁdﬂﬁo@’ﬁ anjihody verfabilepgne SprEnepss ¢ °Et‘d16$ VE ﬁ‘@ "ﬂ“egf’%‘}?ﬂtf’)r?@rm‘wmd
from the oalle bf imitrkse#nd ainplind. gl the rrge g ratlungdds/ Hsand ML age Hioariod ibe @@l DNA can be
obtained %ﬁ@ﬁﬁé Eén&m@ B&A%prgkﬁﬁ ﬁ‘bIH %Jmlﬂg&yt&‘r f&ﬁ)\%@d Hylﬂglﬁgerzgg chain reactlﬁn (PCR) with

eterocon u e" anti bodi es For ex one of
primers njaiching {5 5P eqdhoftrﬁgawt‘&? B Yhjetrgats éﬂser&’ﬁd QﬂE}“&lﬁSFl ffro §ad Acad
Sei. (USAVE6AISE3-3 831 6 9890, lkereby 0aklnie Sitverse. V Suchapeamites foogtpresion dibe V genes can be

amphﬁecf ﬁ’Jm m@h Emoxgg ERA%%%Q& gm&rg’ atlaR5GE4 of 'tﬂg% EncS¥ sl e Mhature V-domain
s to unwant ed cells (US Patent 676, 980)

and forwafﬁ BTt SAPR S oBF TR R B (% (@df?be@e & af%f Nature,
341: 5449324 QOBY. Howared fdERPrOBEEF)om RN er0coimct gatabo &rivbdchddicésder exon as

descnbe({THYOnpseet gfagzgte%él nQ & @S}/(I%PW p&ﬁé?s%%fhln' t]ﬂ:l%brﬁgm region ag described in
Cr oss agents are_ wel |  kKnown

. n
Sosty ey P Ao S5 B T BE LA S PGt Getircy an e
incorpordgdGryiBs 98075 aadesmitedin Odtend end IP8P) 0o fasityr «0 &/S(1980 ) Rrefegpbly, the library
d:lversﬂytmggagﬂzhﬂ&l %ﬁlsmg%@MS%&%dWach%g@g @Inh)ng 01%&%%‘59111%{ Ly available VH and

anti bodi es from ant| body a%ﬁents have al so

VL amangercls PSR 7 He {OFERY Y ‘éﬁdﬁi"ﬁ%s PorceR dnpioet @FE’GB%GF Merks et al., /.
anti bodi es can be prepared ising chem cal |inkage.
Brennan et at, Science, 229: 81 (1985) describe a
procedure wherein intact antibodies are
proteolytically cleaved to generate F(ab)2 fragnents.
These fragnents are reduced in the presence of the
di t hi ol conpl exi ng agent sodium arsenite to stabilize
vicinal dithiols and prevent internolecul ar disulfide
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41 WD 2007/ 130697PCT/ US2007/ 060115 at the hinge

region to foi mnononers and then re-oxidized to form

the anti body heterodinmers. This nmethod can al so be
wouph/isged for the production of antibody hondilig2807/060115

The "di abody" technol ogy descri bed by Hollinger et

at, Proc. Natl. Acad. Set. USA, 90: 6444-6448 (1993)

has provi ded an alternative nechani smfor naking

Mol. BzolP ' 2§P%§1‘ i ?1991!3 [ JQQQXHBEJ ﬂ%&%& of GG & .ElaQ&E?eELIA%deﬁ’JEPﬁ' $81-4498

avy-chain vari ab domain (VH) connect ed
1993, for QHFn?c‘ﬁ S e ad PRI AR VLB et igpioed witio
PCR pril@ af 06 6 B@lehd 45 desadbediwOgaidt dr mig(1988); vebe firthdy®CR woplidicatin wigh a tagged
primer aQ&sc'th% P& so‘ﬁ@adz MaahS SO BHangh Mooy he V' | and VL

domai ns” of one fragnment are forced to pair with t
W@Mﬁfﬂ&}%ﬁfﬁ%@%ﬁ@&%ﬁ%ﬂ&? méf%tﬁﬂ@r %‘“’?eai‘g%’?”ﬁﬁf Most of the
humar HAghedoyndo6 havk hgn tiwed aidiséogeedificprabdig Tehlings o sAnDIbeBiol, 227: 776-798
(1992)), ‘Er%%irn@ih%g X—ego%d Mﬁﬂsd?ig er§P Q&b Fen@ M kDOMY o0k AGIBINS sdi¥ients (including

sin a|n Fv (s Fv) di mers has al so been
all the mﬁgrﬁaﬁ?@aumggéhe%l &%Igz g({p Pt be l}fﬁ p gﬁqmﬁlvcrse VH gene repertores with PCR

primers éob&ing BB 301D diycrse byt almmdn@sas g stribediip Fleogttbarm 4ndM/ inter, J. Mol. Biol,
227: 381\/3%!3 ﬁ@&i) esy %&to&&ra&n%p Lamsimmrme%e@m@é (@mw foé@éﬁ% { fofe 13 loop of a

bodi es Can

14
sinle g ¥ f89i5dn GEPoie| it VAot HE% A0 B P el PtV Vi
segmentgintd Hoadyonarayd Beuenal eepoadding & dliafva ral/Vonterc it stz (2B 1456-1461
(1993)) zIan%:LJ%E ustabfa thak spﬂtycﬁé ﬁéﬂ{ chﬁﬁlxte%é?teigex @ﬁﬁthalc GVS:JGJK: r&?éﬁfn@@ @séﬁgm arange of

en to ich

vitend 31y Gorob s LR P SERE SPIGURET SREEN BBoel drsty. Followig
amplificavigh bl Virgheatoding BNAL. edilissy-fanhegihengicen bo tdaemedd iranitroof cotdirg to the

methods ogﬁéogén@&%)anm&bhme&&zr 2%8?;?8Q§§99)en bi nding sites

tetraval ent antibodi es whi ch laeer eadi |
e B PR T BB e ggeriomes together in
several vepC Gadhmgpetidire cqpdk yrpedtii diferaphaitors, aof the »heoramqnbmdyn vihe.g., as

desmbemﬂlﬂog\v@ Ieﬁlntcea@ mb P@Mz&@ﬁba? PSS c@mﬂﬁa@ﬁl‘ﬁ@ﬁénopgr the ToxP system

mal n or _nore antige ing site
desmbefﬁnér\‘aéef%sa AR A P 2RO e %(Oofﬁcoalﬁlﬁﬂ&f’%@gmh explorts
the two-hih n@ure ¢idaly xginems 1o pvegothd thglenir c@glbl@m SIZ¢ impéshd ty 5 od ffrarsfopnpation

cfﬁmencgr hﬁaﬁ%ﬂﬁﬁ QQQ’Y, ré%rkohrcs%%ﬁ%d%&mﬁ@ly}z&c EJ%Q' %erﬁ@ Qldttﬂé & 186 a phage
Si

nt
v, I3t L Sl S st Sl L LI ot
contains @ Gififpreit S@Qm(amn a@fbﬂnslnbmr}ssw@ fis)lintitht aaby b the alpdut of edligbrtsent kagout 101

clones). 68 LES AR Maid Allvo rBBHIEER sghdikd;b 6k 1RI rBSd VI B&es are recombined onto a
|tléa| ent anti boq]ﬁ*‘ﬁ’d es at__| east on

single repfisPR 56 B PR e P ?%%ﬂgvﬂt%s IR Sﬂ&%ﬁ?‘ff%?&m of diverse
annbodlzshégon@%fﬁnlw(iéf@fabomh{é Mol ypept i de chai n(s) conprise

O RLNTRE RpRlds3RY 6 ﬁ&%@&mﬁgﬁm B SHRRESr, ¢ e N8 described in Barbas ef

it Proc R 5 s P e TR COTBLL B8 16 R R———

describedlinfeickson &/B2 NusgresdSeae s (V2D BER esgbhrgimelso Peusgdyo pme/H and VL
DNAs WQQJ)M@ @ﬂbt)éhﬁjgezl fﬁ:ﬁ@l’e Bepgcﬁe sfHder Eﬁfoﬁrﬁﬁigﬁ Rhairfly (@m refp&toires. In yet another

m no aC pe
ctniquy TR PR eSS VR, o G HEPAEL] PR S hen lon
repertoirgsoi kG genes WHe@Hedfi Toptilddne? 44 Mice o0 48:-38 He38p Eg%8n

qg@dnﬁaodi@! rééh‘ie@hg-naw&m%s Fefinek @aﬁir:@ B sGitiRtid) can b @f moderate affinity (Ky" of

ent_ anti bod erably furt
o 10l S O G R BB o 481 PO s fom
secondarg fibermes vsaiescaﬂwld & ok W. Uy pept IForesampEheutaigh ¢ah Yaihtendiced at random
in vitro ‘@@L Ypr hR L8 RerfBiop OIf’LeQIiIl Leﬁﬁiteaﬂ c ?echrgqggﬁr 1 151@ (1f9E the method of

Hawkmsrfbcllly% é%ﬁﬁé ngl $%U§9F ?la%t) 1E-:u' 11;\5:? El%fec%:? ? \éaaglo : I%’at ggzg ;ng U54, 89:

pol ypepti des contenpl ated héte conprise a |ight chain
vari abl e domain and, optionally, further conprise a
30 CL domain. Antibody Variants In sonme enbodi nents,
am no acid sequence nodification(s) of the antibodies
descri bed herein are contenpl ated. For exanple, it
may be desirable to inprove the binding affinity

and/ or other biological properties of the antibody.
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lys, and glu) and replaced by a neutral or negatively

charged am no acid (nost preferably al anine or

pol yal anine) to affect the interaction of the am no
woao7soea t h anti gen. Those ami no aci d | ocat i d49/US2007/060115

denonstrating functional sensitivity to the

substitutions then are refined by introducing further .

or other variants at, or for, the sites of

3576- 35&)&?935)‘ AH&{&O%Q/ %ﬁﬁnﬁg maﬂlh&n%ﬁ@%erﬁ;’nﬁe% b{/ Bﬁdoblﬂrtn‘iu%@ dnE‘Qr 2% CDRs,

Nno acl e variration 1s % termne
¢.g. usmuRER yigh ngipers W@wnaen%msafl%ﬁspﬁ@iﬂg% HEQB‘HTFFSEF ﬂbSéleC‘fﬂd invidual Py
clones aflls@eRing fomnglﬁdaff i EloX. awp |9m77i4(quﬁh'Bﬁéd§AE ®Match €96) described a method for

inducing%(afﬁ%sngp ¢ (%m %t qgglog ogeln\frg gtliln]:\bghn dl?glhﬁhajlhto create a library
~scanni ng or om rruta e ESI s 1S _conducte
of light chajp gae- gwwf%?twp @@{oazﬁt 1sdﬁﬂzoctrr|l?gle e Qggleépmams selected by phage display

with repdridinag Bﬁgﬁlﬁbjdd)cbtﬁﬁngar di‘mﬁﬁ rebrecbidfied ﬁ&ﬂﬂﬁlﬂﬁﬁ]ﬁlﬁ{ﬁﬁbnors and screen for higher

afTinity S?e"vér‘g'r&}{ds 8%‘111; ca 9&1‘@&1%‘&/{%&?&55 BONSbINEd: $548783 (1992). This

-term nal fusions ranging in

technique @iqyys He FPHHOD ﬁfém‘iﬂlé‘élf’sd’ﬂ‘émtﬂa?db 6?%%%’1#3&8@1“&%%5# iME-
IptBd hextkicakid Adrtino@Sd Seses @sknnel i e srt.i Micka sedjwqroe encoding the
EphB4 c!n:n)% %%;f%ﬂ Iﬁ:‘?ﬁn&ﬁe uﬂ)%mﬁ Féaﬁcnge%ls Iiésﬂ!d ?eg@;m)%h]@p IAQternaéwely, the cDNA

es of termnal 1nsertions incl
S"'q“f’n"%[ﬁftffaﬁfé‘?ﬁ? e holdrienk FRiTRANO TR I B o Fireopsdi Broo'eh 50 3,633,177,
can be u@it DYOAycoliteRUBE Ginde Ryfaed B erighOd yipibats kebem in(Ghdw@ir These methods

include, !}Lﬁérggu;t ﬁugﬂeﬁlto yh%ﬁl chlg egi by aﬁ}eof %trﬂc@&g Mes%hcﬁﬁ gt@ls ezrlz@ 'A&% Chem.

usion to C-term nus
Int. Ed. Bpgl., 2% 2%4 (1@89@ suqh@g th%‘BEfgeT)phc@P]:at& pbqﬁply)ﬁl@&t? zalg H\mi)self?na’ne methods In
one embbdBINE AEES pichfeddg tdrxiiatifo-toit £@ aafusdiethaRtignad dly EphB4 encoding DNA.

: Altemaﬂ%l)%/ %&E%L%Elhgotﬂe %P%W@&Md%ﬁl a g&o&%’& g]ﬂA ]}ﬁra%, t her

['I nked. edrefers to
Eelloxton FrRERT R o0 A E@F%ﬁwﬁ% e P oty D%‘]é IQOF?éul%IF gRgrably linked to
an expre@ oA bddr@ beqeenceds PRk Agsiveveres udi a plived, thdrget ¢odeol sequence is

recogmzectﬁag Y ﬁ&&%ﬁ tr&%fgﬁc & gﬂﬂpﬁe %cl%xe rh{ géﬁﬂaﬁ q:ﬂiasmld vectors contain rephcation and control
aragl ne- X-t hreoni ne, XIS any am no acid

seuncsg RTES G P SR PO RUGoeicth 1B ey g s eplaion

site, as weMZysERtdcs whlch achivpnteind fhatalseapsbie Hotvy dinaptenampicetlyetiénon transformed

cells. Suqtgb% @é&@fo?&hr@s@wi? h%ﬁ)k&pd?ﬁl: Qﬂd eiﬁ%&c ht):!? @el]p&gﬁg%ﬁ ﬂgfaxt and somc arg

her of ese tripeptide sequences na{%l %gg
further d‘&*f"’é)ﬁ? keging EW@?&?T%PM@% %%WF"‘*&‘E b e fga Fapiieihs orgamisms, such as
mammalg) knggi@syddat i on refers to the attachnment of one of the

Wﬁ? dl\é' Iﬁ@?éﬁlagﬂlg%t@ﬁwﬂ (@)@mblﬁl%lk@ptg Q%@Iﬁto@ﬁea&%y Le%ﬁcetregultmg in

dr ox yam no cid serlin
secrctlonzlglhﬁ FREGTHIOR grodugi ttyﬁlzfl,}ll@fﬁ cq\-_l)l uﬁcg/Ta? %ﬁfnfﬂlqrrh éix?ﬁlples of secretory leader sequences
include sBE, Bypth, x| heba(@D, Ny llalis@hdpghatiseidvertase, and alpha factoli tisosmitdfle for use

herein is He ¥ QEN a@me% SiES of RobNR (RAMHRAAY: d SEABRNV, arugsﬂw))
acconpl i shed by ‘alterin the am no am%\%g uence such

PRGECIT b B e Fieselr AP BT R e D SYTFF Py clomng vectors
of this inbeniiqpepd jutheedse quemies! n(ficn mdid imwkied asgbiyeposy foainiwing promoters,
selecungﬁﬂaﬂs%&ants-rop %n}ﬁ’i!f)ﬁ:%rt@tgle&geﬂg@%g@le%&ugﬁeﬁmg, by the

addi tion or substitution
ff RSt Arers 8 die g R f ¢ War%]é’a &féﬁ{:kg agpst Efﬁé”i%tﬁf gim tafrly coding
sequence A infodlyrpicdsel Nombiowkethodsloy cosfyciat ddmowi 1 &e prdin@OfNdpdutisan, for

example t&?&;%ip%@ﬁang Ql%ob&&%n %ccgégfuft?agﬁlf&{bn i é@ﬁ‘era‘ﬁ fe@(%ﬂ%%&ﬁmy
attached. thereto Oﬁé:(be al t

i BB o P SRRt B PP plenown 0

art, and so@e ks fuftec dseibatieached to an Fc region of the antibody
@faﬁsfgﬁﬁﬁﬂ }npaggmﬁ&lu e m’é@.pl)r Mm%g%m]lg’@ﬂlfgﬁﬂe either as an

cstaciriegg f?ﬁmfo)ﬁyoﬂjmmﬂﬁ%ﬁ? 8%%?%5(% PP et g, eoon s o
N- acet yl gl ucosam ne (GLcNAc)S i n the carbohydrate
attached to an Fc region of the antibody are
referenced in WO 2003/011878, Jean-Miiret et at and
US Patent No 6, 602,684, Urana et at 35 Anti bodies
with at | east one gal actose residue in the
ol i gosacchari de attached to an Fc region of the
anti body are reported in WO 1997/30087, Patel et at
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Exenpl ary Substitutions Preferred Substitutions Al a

(A Vval; Leu; Re Val My (R) Lys; G n; Asn Lys Mh (N

Gn; H's; Asp, Lys; Mgy Gn Asp (D GM Asn du Cys
wo2@)7/18e497 Ala Ser G n (Q Asn; Gn M du (EPCARIH00EMMTLS

Asp Ay (G Ala Ala His (H)

using standard techniques appropriate to such cells. Methods for transformation are well known in the art, and some
are forther described herein.

Prokaryotic host cells used to prbduce the EphB4 can be cultured as described generally in Sambrook et
al., supra. . ..

The mammalian host cells used to produce the EphB4 can be cultured in a variety of media, which is well
known in the art and some of which is described herein, )

The host cells referred to in this disclosure encompass celis in in vifro culture as well as cells that are within
a host amimal.

Purification of EphB4 may be accomplished using art-recognized methods, some of which are described
herein.

' The purified EphB4 can be attached to a suitable matrix such as agarose beads, acrylamide beads, glass
beads, celhulose, various acrylic copolymers, hydroxyl methacrylate gels, polyacrylic and polymethaerylic
copolymers, nylon, neutral and ionic carriers, and the like, for use i the affinity chromatographic separation of phage
display clones. Attachment of the EphB4 protein to the matrix can be accomplished by the methods described in
Methods in Enzymology, vol. 44 (1976). A commonly employed technique for attaching protein Hgands to
polysaccharide matrices, e.g. agarose, dextran or cellulose, involves activation of the carrier with cyanogen balides
and subsequent coupling of the peptide ligand's primary aliphatic or aromatic amines to the activated matrix.

Alternatively, EphB4 can be used to coat the wells of adsorption plates, expressed on host ¢ells affixed to
adsorption plates or used in cell sorting, or conjugated to biotin for capture with streptavidin-coated beads, or used in
any other art-known method for panming phage display libraries.

The phage library samples are contacted with immobilized EphB4 under conditions suitable for binding of
at least a portion of the phage particles with the adsorbent. Normally, the conditions, including pH, ionic strength,
temperature and the like are selected to mimic physiological conditions. The phages bound to the solid phase are
washed and then eluted by acid, e.g. as described in Barbas ef al., Proc. Natl. Acad. Sci US4, 88: 7978-7982 (1991),
or by alkali, e.g. as described in Marks ez al., J. Mol. Biol, 222; 581-597 (1991), or by EphB4 antigen competition,
e.g. in a procedure similar to the antigen competition method of Clackson et al., Nature, 352: 624-628 (19591).
Phages can be enriched 20-1,000-fold in a single round of selection. Moreover, the enriched phages can be grown in
bacierial culture and subjected to further rounds of selection.

The efficiency of selection depends on many factors, including the kinetics of dissociation during washing,
and whether multiple antibody fragments on a single phage can simultaneously engage with antigen. Antibodies with
fast dissociation kinetics (and weak binding affinities) can be retained by use of short washes, multivalent phage
display and high coating density of antigen in solid phase. The high density not only stabilizes the phage through
multivalent inferactions, but favors rebinding of phage that has dissociated. The selection of antibodies with slow
dissociation kinetics {(and good binding affinities) can be promoted by use of long washes and monovalent phage
display as described in Bass et al., Proteins, 8: 309-314 (1990) and in WO 92/09690, and a low coating density of
antigen as described in Marks et al., Biotechnol., 10: 779-783 (1992).

It is possible to select between phage antibodies of different affinities, even with affinities that differ
slightly, for EphB4. However, random murtation of a selected antibody (e.g. as performed in some of the affinity
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Asn; Gn; Lys; My My Be (1) Leu; Val; Met; Al a; Phe;

Nor | euci ne Len Len (L) Norleucine; Ile; Val; Mt; -

Al a; Phe Be Lys (K) My; Gn; Mi1 Mg Met (M Leu; Phe;
WORB@071180597 WO 20071130697PCT/ US2007/ 060115 Phe PCEJUSTROF/060115

Leu; Vval; Ile; Ala; Tyr Tyr Pro (P) Ala Ala Ser (S

Thr Thr Thr (T) Val; Ser Ser Tip (W

maturation techniques described above) is likely to give rise to many nnitants, most binding to antigen, and a few
with higher affinity. With limiting EphB4, rare high affinity phage could be competed cut. To retain all the higher
affinity mutants, phages can be incubated with excess biotinylated EphB4, but with the biotinylated EphB4 at a
concentration of lower molarity than the target molar affinity constant for EphB4. The high affinity-binding phages
can then be captured by streptavidin-coated paramagnetic beads. Such "equilibrium capture™ allows the antibodies to
be selected according to their affinities of binding, with sensitivity that permits isolation of mutant clones with as
little as two-fold higher affinity from a great excess of phages with lower affinity. Conditions used in washing
phages bound to a solid phase can also be manipulated to discriminate on the basis of dissociation kinetics.
Anti-EphB4 cones may be activity selected. In one embodiment, the invention provides anti-EphB4
antibodies that block the binding between an EphB4 ligand (such as ephrin—Bi, ephrin-B2 and/or ephrin-B3)} and

-FphB4, but do not block the binding between an EphB4 ligand and a second protein (such as EphB1, EphB3, EphB4,

EphB3 and/or EphB6). Fv clones corresponding to such anti-EphB4 antibodies can be selected by (1) isolating anti- -
EphB4 ciones from a phage library as described above, and optionally amplifying the isolated population of phage
clones by growing up the population in a suitable bacterial host; (2) selecting EphB4 and a second protein against
\;Vhich blocking and non-blocking activity, respectively, is desired; (3) adsorbing the anti-EphB4 phage clones to
immobilized EphB4; (4) using an excess of the second protein to elute any undesired clones that recognize EphB4-
binding determinants which overlap or are shared with the binding determinants of the second protein; and (5) eluting
the clones which remain adsorbed following step (4). Optionally, clones with the desired blocking/non-blocking
properties can be firther enriched by repeating the selection procedures described herein one or more times.

DNA encoding the ﬁybﬁdoma—deﬂved mongclonal antibodies or phagé display Fv clones of the invention is
readily isolated and sequenced using conventional procedures (e.g. by using oligonucleotide primers designed to
specifically amplify the heavy and light chain coding regions of interest from hybridoma or phage DNA template).
Once isolated, the DNA can be placed into expression vectors, which are then transfected info host cells such as E.
coli cells, simian COS celis, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce
immimnoglobulin profein, 1o obtain the synthesis of the desired monoclonal antibodies in the recombinant host cells.
Review articles on recombinant expression in bacteria of antibody-encoding DNA include Skerra et al, Curr.
Opinion in Immunol., 5: 256 (1993) and Pluckthun, Fmmunol. Revs, 130: 151 (1992).

DNA encoding the Fv clopes of the invention can be combined with known DNA sequences encoding heavy
chain and/or light chain constant regions {e.g. the appropriate DNA sequences can be obtained from Kabat ef al.,
supra) to form clones encoding full or partial length heavy and/or light chains. It will be appreciated that constant
regions of any isotype can be used for this purpose, inclnding 1gG, 1gM, IgA, IgD, and IgE constant regions, and that
such constant regions can be obtained from any bumag or animal species. A Fv clone derived from the variable
domain DNA of one animal (such as human) species and then fused to constant region DNA of another animal
species to form coding sequence(s) for "hybrid”, full length heavy chain and/or light chain is included in the
definition of "chimeric™ and "kybrid" antibody as used herein. In a preferred embodiment, a Fv clone derived from
human varizble DNA is fused to human constant region DNA to form coding sequence(s) for all human, full or

partial length heavy and/or light chains.
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Tyr; Phe Tyr Tyr (Y) Tip; Phe; Thr; Ser Phe Val (V)

Ile; Leu; Met; Phe; Ala; Norleucine Len Substanti al

nodi fications in the biological properties of the
woaiBedy are acconpli shed by sel ecting substAGIVES2HITE66115

that differ significantly in their effect on

mei ntaining (a) the structure of the polypeptide

backbone in the area of the substitution, for

%%@{LB&S % &‘Eﬁ Eg @ﬁt@c%dﬂfen@g kr%)rﬁ thbﬁﬁ’dﬁ:fa%f %&eﬁﬁbn cz(nmso Eé}ﬁ‘omﬁcd, for

obicit |l ecul e at the
exmplet%ﬁ@]vé?mt@s e todge S@(%ﬂ)ncet e hRaVéST Foog G- G Emg s pasos o place of
homologb!&txfuhhm sk yheREQletived ﬂ@n thebibtldtes cande.diavin the thethaitof Mgrismpsal., Proc.
Natl. Acrﬁza§ e‘sz% réé %@ﬂ‘"@%ﬁ‘s (IEI 2 ]91@1@ Ie&ocﬁﬁgoa%?ﬂrtdbﬁa?‘cfr F( ?igne denved antlbog or fragment

nor i ne,
can be { Wwézﬁedwy T BRI FIERE S gD codng spenes .7 I(ﬂ%)o ¢ Coding
sequenceXol dhof-imnaG{xlobdlintbolyfdp(dd) nhiEsih@ncrTici8mere Y@ "hyduid) antibGlies are prepared that
have the %ﬁgﬁ{i g§c &m&he e Eltﬁé%pg%n&n@ 'clene%h‘%@ b @bdaRPor 1RlidentB. O;
aromatic: tip, tyr, phe. Non-conservative

Anfibodis eyt i ons wil | entail exchanging a menber of one

afe gries avatiassespises aahal femectk.ds sertai@nieuhyness Ofre arc advantages of
using an%%g ﬁéﬁ‘ﬁi&}té ﬁﬂgrltha}{ %&1@&?1&1:&(1{3&’ Qilevsgéllé %%Hh& Qfgs a@&% fs)lrrapld clearance,

ervari abl e regi on resi dues of Spar ent
and mayé‘ﬁ@ F’b%ﬁ?i’e‘% wogs ‘Oé"hﬁﬂ’\‘i‘ﬁﬁl zed or human ant i body) .
@@ @thhijyes hdvebdee &dlbped fr taprbduniof sangetefciedhtsf Drditionaily, these

fragmenIs %1% E&‘Reﬂr@a\/ ?A@gﬂ?éﬁéestmn lol’ m@&yﬁb&ﬂ@ fs&vgg,bl@dnglogg{ & a.lloumal of

propertiesre parent ant
chhmqaleayd Bpeygehdridat: IOZ\IHd.lR?%wDéﬁre%ﬁt % éﬁw@céﬁé%%{ﬂ %’?@) Hoverer
these fragii@i} c&lHbS bé ﬁrbtttwsardﬂécﬂwl@rrecamblsant Ivwietlly.aeb, &F fud StRvyintibody fragments can

all be exﬁ@s’s&&rn?z{nh Qe,@reﬁéa" fr&xgE QQI@ gﬁs ﬁl bowid ﬂy facnﬁr ¥0§Iclla¥:e of ﬁf‘g}f %ﬁc@xjﬂts of these fragments.
pervari able region sites - sltes%jA1 1. Fab-SH

Anbod i BRERF 5 WOGHE P B PO ST IS d g Alavely. Fa

fragmen® tHaSt diteottyl ran®red trop &cdohi sidt ceemidhlipconpitd biooh B a1 firgwents (Carter et al.,

: BlO/TeC]glg]G 1@11 ?dl @f@Qﬁj 29.:'0 EQ) atm&tﬂégﬁgpfoh@]\n;ﬁﬁgg%ém&ﬁ%&%fe 1solat§d directly from

i cl es as_fUsions
recombigSaidRH UG FPAEALR: FEPEY SO e "ORAYEL bF SpPHed weivese rocpir

binding apiirie ARkiSes ae Gestrivahin FEr Be Mo b, $68.046t (e teclipiapdsdg ithe gtoduction of antibody

' fragmcn‘@ Qrglf b\é I p\{rc&t% tgc @lmc%naf Ifn lo{ﬂérte%ﬁodﬁnccmg %{e%ﬁtﬁ}otﬁ}' oP &1'019§i§ g smglc chain

t i'fy cand ryvar
b g PR 57 NS ALY B N St R VRS AN 2 gy soces
with intzc@nmii@rgaesiior aedbvtidoficoerattirdziond pe feeard aivble fqr exgcedmonspecific binding
during 11'_[‘ \%%I ugeu% AR ngﬂeﬂ%éyrbg c&ht&@t'eé ) %ﬁtﬁlsﬁén bfQn ﬁﬁ%tbl%(ﬁem at either the amino or

‘ binding Alternatively, or additionall
the ca G HBRPE PSP o AT PILE A 6 A PO e P g g Fesmentmay o

be a "lingen dritirely’; @t ds B cipedio TS, Bat Noos, Mdé?ﬂtforfeyanmbrﬁushﬂtne@ @ithody fragments may

be monoeliMEE Bisdeifc ant i body and antigen. Such contact
resi dues and 25nei ghboring resi dues are candi dates

Humantged dndiafies j t ut i on according to the techni ques
dhaherairedtilten@mpasscOhoenigaichtibediesi Fmioss raerﬂ@dsg"errh@maﬁzem non-human

amtibodids AR KRARGL MO, o dkAHicSa h&aékk@]aﬁﬁé&ﬁr%nth@ve%ﬁer& 81e AMind Seid residues
descri bed herejn and _anti bodies. with

r
mvoSuci B DT SR VLS BP e oo Gy HERae ??ﬁk}“ fg Ofton referred 10 2s
"import"sesidest védkhfastypfcelivt tiver frakeandingporematiable domain. Humanization can be essentiafly

performed following the method of Winter and co-workers (Jones ef al. (1986) Nature 321:522-525; Riechmann &f

al. (1988) Nature 332:323-327; Verhoeyen et al. (1988) Science 239:1534-1536), by substituting hypervariable

region seguences for the coﬁesponding sequences of a uman antibody. Accordingly, such "bumanized" antibodies

are chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially less than an intact human variable domain

has been substituted by the corresponding sequence from a non-human species. In practice, humanized antibodies
38
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WD 2007/ 130697PCT/ US2007/ 060115 Nucl ei ¢ acid

nol ecul es encodi ng am no acid sequence vari ants of

the anti body are prepared by a variety of nethods
wWOoeeWs0ém t he art. These met hods i ncl ude, butPGrEs20051060115

limted to, isolation froma natural source (in the

case of naturally occurring am no acid sequence

variants) or preparation by oligonucl eotide-nedi ated -

are typlcglgrhui%lm a%ﬁb%hlgsq&&fﬁg) soﬂyfg@g@agigﬁé 1%%1 &Bu%d}ggg Brﬁe Flﬂns(iidues are

gEHESI S an eartlier pr epar varil ant
Subsn’fu%drbya%ﬁ% f%rﬁra PUs Fist @t b BiRe anti body. It may be
desdnbiaddfBurt:@ virble QEHAGE bOA Betdfind NRNE 10 1RO ndRkKiEg the humanized antibodies is
I ff! "N Ta
very nnﬂgp%lt ctfge %I%I% g&é&6#§t%%rl g {)eﬂg 5(9 &]l% ‘Retsﬂg ﬁmr{@%%%%é J)f[i]hc variable domain of

ent 1 on, ereb gener atl
arodentp:xglb?

il S@FFHWS?%F]@E errfifsdibiagy OF@@%W%YaP%dOWﬁ*y S@Bﬁlfﬁ?ﬁ i Elé human sequence
which is@lokbtnBthat GOhd 8@t th SIQEHHRETE the Bun@n frarfewikITR he h@kahized antibody (Sims er 6.

(1993) JI Igl%ﬂol Il%%%o &hqlttga;gf ﬁ95{7ﬁ9 M‘g[] iof %61 % Her ﬁlgﬂl&ﬂ]sggg particular framework

PR M AT T LA N
framewcEkiBdyeE Med folddVem] dfaan damﬁed\mﬁbhdmsmﬁeﬂes qrdoptAr@nNandead. Sci. Usd,

t tea S 9, ;Wg 8% is contenplated that in
89%285 8 rrgﬁdﬁrgfeﬁ S an1 ar%tl body used in nmethods of the

IIﬂ’is)/i&ﬁHef ]ﬁlaorrmyhamﬂweﬁﬁ: he]ﬂ&lzeer witiEtentiad df R RAfF019 Sor &S antigen and other

favorable g‘? I%est l‘Ilo ac‘ﬁ‘e!ﬁeh nc?(%%gg Cflg {éﬂg %‘r\,t\:%o % o g%éﬁmb 11% 'a:re prepared

bya pm@@wﬁ%@% §'F awnraéﬂrewmteﬁ@d ¥ cetventaipe it predicts using hree-
dimensidnlGHatiIEA thE Prentahi B iz dscditrctsl Tic@ABmEGIOAABiIm@HndeRMR @lbodels arc

commonpﬂ akliglalglé/ z%? are %.Hlﬂ th El%{f: Skﬂl&% & éﬁ I&Jﬁl@aﬁé brg%{ﬁsha}quéh%lé whlch 111us1:ra‘rc and

certaln a eratl ons can
display Hrql?gtie g figensigralfopfoppational sEpyes ()f se]écted cgididpie anuﬁ?ﬁk@gl@@equcnces
Tnspectid@fof BésBHiEplS3YREhits 1GkigoheNTENPledNTlé @EiduEORTE QFRdhng of the candidate

1mmuno%vggfsg§lgﬁ4?%qét Ré a%§1 s(fg otf %U Q%;tgt@éf%% ﬂéer a%ﬁg{%ﬁ?lg galncg(?age i!nﬂunoglobulin o

bind ils 2ghern. 7ig sy, ngggﬁes cgde Is’g;:gﬁ ndrpyubingd foppthowgpientmdmapog ggquences so
that the dM¥eired Mutibodé 18R dterisad) 61 MBIkt E3 Eﬁi.m@(’ﬂ(ﬁ @€ Farfen@tigahi(FYeik achieved. In general,

oS 0 e AL Bl B

Human ¢rgibedigit s with i nproved or dinini shed binding to FcRs.
ﬁhﬁamﬁlﬁﬁﬂﬁ abodida 88B: ipatu@iA tar(dd Bdnktherkd t@m&mﬁm@ Fv clone variable domain

sequcnce?%? ?e?écé&sﬁ&l l}m%laﬂ ﬁkﬁ%d%ﬂ{oé‘hﬁﬁayfﬁlﬁﬁé&%ﬁ%o P‘?‘H g)(ﬁgmt %g'gm sequences(s)

as descripad Gkt Allerpel Valp B BPELCIgf kR -FiBF aibedis farnpRtgRem Ayfepde by the
hybridonhampitoy. ethnhi gkioig ahdmduehuneoORai@lyclbhe: cehepiodhe frinio) of human

monoclo)M] !1 %Q()dlle§ h{\{g §e?19&§dnmdefoi &Qmﬁly gy Ilkgzg&gflr%&ungf lgqag(ﬁ)rl E‘l@ !34% é&mdeur etal,

Monoclocc% grftér))dya{’ﬁ@ucf(rpﬁ{' eélfm%lps and dppl zfqtf?mﬁ:@i 31-63 @432(&@1)&’(1(11@@% }\I ew York, 1987);
and Boeméres dﬂesﬁﬁmubﬁdlmmaoﬁﬁg%l 0014934A1 (H nton et al ).
Thsq%@ p Blle Q)%%dl?é il {clat?ﬁﬁal@& o PIElCJ) ﬁlglil B&Q:ap%l nrﬁml.gﬁzauon of

nore substitutions erern npr ove
producing p &llpgertoly piopm G hages %FW@% Ffﬂl@gc\%‘&f' 1%9%%1%1%@““@ For
example Al HagteerOdcbetibdd @G tGrhoabtyaus addtich &“elquﬂ'lbo‘@&eﬁﬂdnainﬁ@m@m (JH) gene in

[+ n Tansicr ¢
e S BSOS DL RSB 08 oAt R v

the hm“a&fgerfnﬂﬁ% E‘mﬁ’ﬁ‘tgéﬁ‘ﬂlmﬁﬁ‘ﬁla’fr@d? ?”t‘jlh%“%}’@ @ﬁé@iﬂ?ﬁ "E%TCF‘V in the production of
human ahti6dids perhatt@ch digleaden Sdaye.d.,gikeborinces!., See Naa e, Scl dusegesl (1993);

Jakobovf?s nﬂ' Nam]re 3&?5@3%593)1 ggaMetﬁll%ﬁar (2990): ARt idagdy

rivatives The anfi I es of present |nvent|on
@51}’? shrellipg i HeoPe rsdorrdg g™ euiedss Ff o8 BT AT g g - Todent, antibodies, where
the humaf @M{HOAYthed shdPedkstienmid eperifisitids ahe strt@dg kondwman aptitblye Aatckding to this
and readily available. Pref&#&ably, the noieties
suitable for derivatization of the antibody are
30wat er sol ubl e polyners. Non-limting exanples of
wat er sol ubl e polyners include, but are not limted
to, polyethylene glycol (PEG, copolyners of ethylene
gl ycol / propyl ene gl ycol, carboxynethyl cell ul ose,
dextran, polyvinyl alcohol, polyvinyl pyrrolidone,
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nol ecul ar signaling, disruption or blocking of Iigand

(e.g., ephrin-Bl, ephtin-B2, and/or eph_rin-B3)

blndlng to 10EphB4, EphB4 phosphoryl ati on and/ or
WORPHRS0GIT| t i meri zation, and/or EphB4 |igand PCT/US2007/060115

phosphoryl ati on, and/or treatnent and/or prevention

of a tunor, cell proliferative disorder or a cancer;

and/or treatnent or prevention of a disorder

method, ?’ﬁl%l:pﬁélé%tcﬁgd “éx#)ttogs g%g.gﬂgaﬁ'e é@t@r%ﬁc%lsﬁp ﬁ%ﬁ/ Pin V@ﬁ;b!e\fég{ox ofa 1:5011 -hyman

as I n B4 expression and/or activity
antibody Frgmegi Ablampdey PhaAge ﬂlmrtt‘é%me‘asﬁs fracripedrabye s ke Jdb e fepesiaiep of uman V
domain dyes AreSRIE b fpudton @6 HAYSmAnRBAAginAgehaid siFv SrGab dhinirak. ekt i®p with antigen
results in 1solath§{ 0@!1 %lmﬁﬁ%ﬂm C}:Iaﬁ %ﬁ&cé&‘lv gr Iaag Q}Jhéféﬁ He ﬁmman ¢hain restores the

enaturing size exclusion high pressure
antigen ting R IEPYAD TP TP coraRsRIReTER PR £11°4p, 10 pegatiny pge dispiy
clone, i eﬁﬂﬁé?ﬁ)&dib@ @m@ﬂﬁ{ @hminGyhadhbiye @b hpap alieih palitrge S¥hcOhe process is Tepeated in
order to ac‘é ﬁf alﬁm% glgtn&edpﬂ% i 2 Qfmdh Q&bb@‘&%@&ﬁ@d&m}g E)E*ff‘wo 93/06213 published
uce e

bodi es erein are anal yz hei r
April L, t?P%ir Byfike aciogped fuppapiyation of nerEa R hR SR Lo ecmique provides
completey Himbrodiit@siesDRhitH levero@Bent DR nryiért ifosk-tamen drigt ed f or .

mewmtg%%amgntlgen bi nding activity. The antigen b|nd|ng
2 F@%S that are known in the art and can be use
é 1

A atiposies gamgRor sy Prefe:[‘ah]y Plglfap Bﬁ,}lwaﬁg,zeqj Iatitt@@ttes E}rlat have binding

specificiGe® P & lidadt bvwoalifieteRchinfiginsa S6tay/Besets baggore © L bigiie Spesifigties &gor EphB4 and

the othcr% (thp !ml‘l‘%e‘?ll E{&?Lagfl bﬁw&’ﬁg Qt§1§(%ye§ ma)ﬁ}mld%vs&) g@@%}ﬂgpltopes of the EphB4

ént assay
protein, ﬁmﬁb%gogst;%may alsg ﬁcatﬁaiptp g)ee}hﬁéi ctylgto?lﬁ ?ﬁ%@ﬁ%}% which express EphB4. These
antibodids Ipcu;msm CEIBY-blnfiiy NeasE@)A8y wiiththinds b @toixid agenT(elf Gassasts:interferon-o,
vinca a td %tﬂr@éﬂtﬂ %lesataxg@& rﬁto%wigo@s Ridim B R0 Yol SlRels B8 bOW pared as

[ es se In still another
full 1en°% ﬁ%ﬁt@ﬁﬁrﬁrﬂmw&aﬂﬁwﬁt .F@h )ZBW%%%"O&W% i - EphB4
WMehob ifod haltingispdcliio dhitsdids ba knop@nqied agt. Wratlibion3y, BSrecombinant production of
blspec1ﬁ§291t1§l)§resltpg‘ase%%g {hg bo- é’k@re%ﬁm g%o ﬁlﬂﬁuh@%ﬁﬂl h@:fvy Eﬂaﬂdn' ]?tghagn(f)atrs where the

. t t
ooy it FC TS B bR BET S, T PR O e o e o
assortme@ifof @vendepdinWeatnari light BplvB4hcgpiytrdpeas (@adbgmi)pedud y potential mixture of
10 dﬁfcr@:‘ﬂ &;‘u&ﬁ? éﬁolgcﬁép Df?\énch%gly %}% ﬁg‘tﬁgcom%z%cé(%miﬁmz %Mﬁ&ﬂ of the

etitor antib e obt ai ned creenin

comect mgiEyc TS FPESIUSHRIE A9y Bﬁﬁf%sttﬁléfwﬁ%‘tg@mt@%ts ﬁat/eh N RAVCRRES a1 the product
yields ar¢ lowDSiinlldr pecbdizphaBAlisciascd arip@ #3/4382rpuished Map bie 1 998 «80in 3Bymecker et al.,
EmBo J3%h: 3635 L@ and/ or  30. 35. 2D8 anti body. A hybrldona

supernatant cont ai ni ng co et|to ant|

AegiTes afieERGIN T PobBHTER A L 6 %)IF g%ws Hidt gy binding
specificition (attibedySiitiee atmbodugpiet) atd fowd o |1rrlrutrnn,gobniln<ct0@staet deain sequences. The fusion
prcferabl9 QRE Elﬁgtmmﬂfoﬂﬁn @Wﬁ]&m anstgﬁ Mm, Joﬁtpﬁsltr@ Qt 1@&@1:%1}9&% hinge, CH2, and

etected 1n a control bind |n ntxtur& cont ai ni G
CHS rexppy SRGTHEL PGP G RHE POy /B CHO. CBABEE P fifressn G
light chaB Giviling] pragnidrss &ys ogteste bed. PEAemdap te suhehbdnfiery chain fusions

and, if dddinda, th%ﬁ% 1@191‘11.@ g@it &Qmpe&éqgs%%dﬁrﬁo scparabe exprcssﬂ)ﬂ’]ve@t&g’taﬂﬁﬂe co-transfected

th i nve ntjo r S .an
mmio a S‘”ﬁ%]ﬁ g@f BHEE aﬂtlﬁ B 'E'n%‘tat %’5 P %@?St@ﬁ éhe ﬁmﬁﬁfogorf“?ﬁ%fﬁhe three
polypept@ls frémeBs in 4mboBimemtsaliien nne@lal 1eNROL tbf thicdy@lyB@i@Thains used in the construction
provide ng’&p%ﬁun;yltg{% Rfis, ﬁgvegé pgsgﬁﬁ Kﬁﬂgeh @1@ gaﬁmg éﬂuc@&g for &8 0B three polypeptide

monocl onal antib t hat i ses one ar. nore HVR(s
chains i In Qe oxpyosgign veglgr vshgn T%i é@r@gﬁ& Pgall P%ﬁtwg golwdg ﬂ:ﬂmf)]@ equal rattog rcguhs in high
yields or ebersherraiiot @clofloy pgri@ft signgicene or nore HVR(s) of 30. 35,

RO ARk BREbs tﬁpapﬁéac%,lt&%mg&tfe 2RibbBRI R Ao RMbi DO

, uen uman 35anti body se whi ch
mmun@érbg“eésw%mtr%%a@er s SRGCRY THRF %éﬁﬁ@ﬁ@@“&r@ﬂbﬂe heavy chain-
parental antibody, or a con®ensus sequence of al
human anti bodies in the particul ar subgroup of the
parental antibody |ight or heavy chain, and
expressing the resulting chineric |ight and/or heavy
chai n vari abl e regi on sequence(s), with or wthout
acconmpanyi ng constant regi on sequence(s), in
reconmbi nant host cell s as descri bed here|n WO
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- 20properties are maintained. In vitro and/or in vivo
cytotoxicity assays can be conducted to confirmthe
reducti on/ depl eti on of CDC and/or ADCC activities.

WOR0Y7/Bs@fpl e, Fe receptor (FcR) bindi ng assaypSTd&#A003860115
conducted to ensure that the antibody |acks FcyR
bi ndi ng (hence likely | acking ADCC activity), but
retains FeRn binding ability. The primary cells for

light cha%gi% @I‘olvilaﬂc Mﬁ b !:c;fr%ﬂy) %&romeﬂ%s'ﬂmgﬁlkﬁ thig asymmetnc structure

as. nonocyt es expr ess FcyR1, Fc Rl and FcyRITI
facmwﬁélp@eeezﬁ%%féﬁe&?ﬁﬂ%ﬂ%ﬂwﬁ@aﬁﬁéﬁ o v ed g e pysginbinations, as
the preseinét of alin@udglobutiphgechdio 4 @fy onhlf Raktdispdaifia mdieduld pretdes for a facile way of
sepa:ratzd/_\n 'E]}Hs—apﬁgach s 'dﬂH&éQd%L V\% éhﬁ)Z@%ZF&r :hgl%élr}ietaﬂAQf g@ﬁ%ﬁm b%lp&gﬁc Aibodies see,

vitro assay ass ADCC activity of ecul e
for examé? ﬁUf?fbe'ﬁ‘ @sffefﬁ%ds wé‘éﬂ@’fﬂﬁﬁ@’dl%lﬁ”lj?%t ent  No. 5 500, 362
Glcobiing 2dan3Bef applds@f ¢ ineffice tinaden C@drloBanfitldy Belehleassbryesgineered to
max;mzkglg A %ﬁa%@ GQRE @lls \XQJ{CQ Qg reQJ%E}QJ‘ﬁB‘FJ r@(%ﬁlblﬁeﬁljt Jeﬁ CL{I‘[B@ME'}} pr@fgxqed mterface

I's. Alternativel
comprises fgffet a@ﬂh‘lflthﬁ Cranbyoeibat Y SBR[ o on ormore smal
amino adidHide clegh fromipe herfas siebstgd athodyimp@culeargrenplacedwith lager sidglchains (e.g.

tyrosing @gﬁ&: §tgC@on%\?‘nsst%?t'c]a}ghéclyfcf&ﬁ&al'opsuglH RS, &l Iax%l: side M@) are created on
0

. bi ndi n assa
the interigee of 4y fepqadianyppdy fnﬁle%‘&?r?ﬂlrﬁpﬁf’{‘gri‘éfﬁe THY a"lg E}d%fﬁ% SB"d 5‘7‘%}“? ones (€8
alanine ol thecohige).t Dishpronides@Glogclanisn e mcreasing bk el Gl icdetrodiingrypyer Fiper unwanted

end-prod@aS s fi l.enent activation, a CDC assay, e. g as
escribed in Gazzano- Santoro et al

rris S ot Bt (LRI Ay B B e R, on of e

antibodids Bl Hegroamfil gdtatan bawourddd @advaincié dtimk G blofif. uch antibodics have, for example,

. been progcﬁédets {J}gE’t%Lﬁl&Q §ys1%ﬁ%el§ Itosiﬁwgﬁedgﬁfs %@ﬁ%ﬁk N$S4 4¥d 9§Wtamstrea1ment of HIV

%f’ se descri bed h%the
mfecﬂon@’é’r%ﬁo@éﬁ %%?%’ 98?\73 % 8%°§9) Hegpeopiyeie gntbp s BEE Briliinyite «
convenieMatdaoitg ind biouds. r egdidiaalkking pgdsiot wvadrknofn imte ahtridoedysclosed in US

Parent NQ.f4 6%"@0':1!3%&@1‘&! a%mbérblecr(ﬁyﬁz!kﬁx@?eclﬁ&]:ug encodi ng it is
| sol ated and i nserted I.nto gqoécabl e vector

AERPRiRGH DAy PSR PO T SHE™BRAT et feplecrd n e
11mmmeeipfemiempecﬁm«&n®n®®d:m ptebrgedaing dhendyal ligageeBdndayer al, Science, 229:

81 (1985 3Q!-BL a@goc@aa% ‘ﬁlglg%ﬁ%%%ag% %&mg@&ﬁw 01 PERGRIMEB S ragments.

These f"’éﬂ’ﬁ‘ﬁ%ﬁ‘éﬁ A RS AT 8 aﬁ%tﬁ%dé”meaﬁ%?iﬁ g e et
dithiols dné prowentamemblecglat diwlids fognagfn. tTheFdritapiyod gineratbnythepaotvarted to
thlomtroﬁeqafo ate Y’@E% QQZénlré’go B9 B F Mﬁ Eérg @ggslﬁhﬁ\f@bﬂvé}%h € the[HIB-thiol by

oi ce of wvector digends in

on t st_¢, to .
fcdmorb%ﬂhu%cgapmﬂé@ﬁ@}ﬂm 0y TGP Py HpeFegriND dibasve o o

- the bispeeiffit Mbodpr'ﬂzk ausgcgﬁcp @hmdlceprk@lpqd@m he us(eg@ngqna [fgr yhe selective immobilization of

smanmalian) origin. It will be appreciated that

const ant i gns of any i sotype be used for i S

Bﬁﬁﬂ&@g}éress hﬁ’g cﬁj&l‘rfeﬂ aacrlaa re?()éﬁr Xf‘% %%ﬁ gwentéﬁcan F §E£ WEllj(}h can be
chemicalyorgfiedmt forrggppgife antdpdiest Riztabwel @h Jdon ded ni7s: r2é@22(§ NI describe the
productl&l%f Qﬁﬁlﬂuﬂﬁgmﬁ B%lﬁ@ %ﬁbdﬂmb Bfm')l@dﬂle MBdch ﬁi{% ecnt wa @epa.rately secreted

ratln nti hodi es. usi
from E. G?as{?es&}p%‘}e ?ﬁlzsafnllc lﬁzouplmggm eztro Bg(l)r%ﬂﬁ s%ea fﬁlél y "ﬁle bispecific
antibodygte tremderss @hc&cddmdrtg cefiobvyraptsitehddig onatr sndofrmilheman T cells, as well
as trigge AR L ROEM Pl e L B¥ER be@ﬁbcﬁé@ga@ﬁt hgjaana;raaﬁ hdSthBds,

3 g@ﬁ%@?@%? %’BIE‘BI%%@‘LH i h C am 1"5%1 égtglgf.alts élﬁ%fﬁy from recombinant cell
culture hgwglaereedsdib@nta man:lpbdysr)pmit@dnr@pﬁg have béeg prodnedy vgigg leucine zippers.

Kosteln}ham; Ir gy{?fﬁggzc @Jes - 154/=%lltsfsr(mtzj wel Mﬁnpg{é ) gdd@sq;amdﬁe%gﬁla Jun proteins
| Z |
e g e mrm&%gf Rstturien EUtiren @ﬂ%éﬂ&ﬁﬂ%dgm%m roduced

pol ypepti des are |nserted it o a reconbi nant vector
capabl e of replicating and expressi ng heterol ogous
pol ynucl eoti des in prokaryotic hosts. Many vectors
that are avail able and known in the art can be used
for the purpose of the present invention. Selection
of an appropriate vector will depend mainly on the
size of the nucleic acids to be inserted into the

€
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WO 2007/ 130697PCT/ 1JS2007/ 060115 the source DNA via
restriction enzyne digestion and inserting the
i sol ated pronoter sequence into the vector of the

WO 200E130696n. Both the native pronoter sequenc®CANEE2AGENY011S
het er ol ogous pronoters may be used to direct
anplification and/ or expression of the target genes.
In some enbodi ments, heterol ogous pronoters are

at the hlﬁig% !reﬁ OE %qam%nm%yénﬂtﬁ&ﬁg allél%éd Q%Srm tﬁe agﬁbgd?ith%mdlmers Thls method can also

Scription an i . .EXp ressed targ
be uﬂhz@*é"?féhea%odwmﬁ P@aodtyéormﬁieﬂeﬁ*aﬁ% éla%(lé}f Q%FnOB@r drprepdivg Eollinger et al.
Proc. Nbipt@irGtiers4, $caimpdies G 9B sk abtiaed bndltetd8iee méctdrism for making bispecific

anubodygff gﬁ%%fsy %cl I‘ﬂg %tc&n %ggchlé%? cﬁaghevagﬁgﬁoﬁ?inpw &)Emectte(h% a light-chain

act a e an pronoter systens,
variable ti?lgﬁﬁ:t byt gkt Whichat endeele a%%ttﬁéﬁ% EEhYDP éonﬁfﬂé Abbefege chain.
AccordiSsliC the ¥H atd W domeinOIf ofeli@ghdnCargfoneb guiir. withidwemetcmediN¥L and VH
domainsiF %%&%a%ne&@@&eb@rf&mfng %ta{x 9%%&?!)111&11% sQé’g CAD%&@E&W ﬁ)pmﬁéng bispecific

acterla ﬁ@@ge pronDters) are
i G RIS PE 85 AT ARG LOP S HE Peagmetitetes (el o . J. Immunol.
152:536b@ed).publ i shed, thereby enabling a skilled worker

%B%o@l@é \ylthtnﬁ)re]t In'tvg)a&];aﬁuc'ie@ gx@k&n@mﬁl‘a@& r@f@mﬁﬂkc ng;!eaﬁc éﬂ%dles can be

g%ﬁ heavy chains (Siebenlist et al
“mmaki‘ YZ{ﬁWWm? 72%9W9 si ng Ilnkers or adaptors to
Mudtivatsid pphidpdiany reqU|red restriction sites. In one

%%B%‘ﬂe]% fodblE Iﬂa{ﬂ YEREhADed (GRS calho daPBstaMnt N brkzaiej&%nubody by a cell

reconbli nant vector conprises _a_secretion sig
eXPIessingn AigETo &’%‘f?&%‘fr?é?h"dlfsr?&td e pritopddes f’fr%eri’é?s%]&‘ffim&ﬂ’i‘ C?ilfbe i valent
antibodi@ Xl @SFethe 1 PRI MABS) Gl B8 SoranorrandyEatieling kires Gener:adiont
antlbodlcts]h @rhr%ﬁ af gel rea%%&ﬂgeg b%yonmﬁtaﬁ e;&%@&ﬂﬁ REREEP gcui Ja&dl\é)%lAL ﬂﬁypepude

It % a part_of the target polypeptid
chos of e, BT BRP TP G BB LT B PR PHEl e o more aeen

binding Steqlienetrsddieatein ﬁdﬁfmntchlﬂprptsr(qim%mt@ﬁ) {nl¥c sgiomyrerinoomagion. In this
scenario, S[ﬂ:%ﬁingpﬁll 9(91%1‘1&3@9%(: fegor[ eﬁg 9393@ blzrﬁfge A %@ﬁ‘g%% %%n& 'tem%nal to the Fe

| eave Y g%r pepti d H% t'he host ce
region. Tt BKEFS ST EeId PR ol PREEGMH L iy b bl o,
antigen A 688 Thdreuldialgirahtibedyquemces: lnat dnvlipeptifldrdain (and preferably two
polypcptkas Ee{ngl @eesa%hce,giyy efatcﬁa% contp& 19 &%&e VA 8RCES I FSr instance, the

tuted b LYOLLS na uence
p"lypeptéi% F%E]f%’aay CP’B?“S%YB V¥) AT %é’g'vélf’r&lﬂ E%ggﬁ §{S§‘faf’?%e dgpain, VD2 is a
second vhuwble ddrkaal, Faieorn hompix@ie alse of piuiragioh.|X | padse, refrggent aroamino acid or
polypeptf?i‘é‘ %Ld > ab er & keL0 t‘rl@f;k/%acbtlide CREks dnayl c%ffl E SPH- é%ﬁ”ﬁﬁmble Tinker-VH-CH1-

di ment of
Fe i ompe 91O EC B GOt BTGRP BOTRPE R Bt compriss
at least t@f (abchyecli@iyrf@sBligdrvhay stigin dmein biyfeidegntik meeplrenma®dierein may, for
instance @ﬂr@@ﬁ(ﬁn atbglﬁ %qg aboﬁt%gﬁﬂ@ﬁtt}ﬁ;{m @ﬁﬂ)@%t)maaﬁ ﬁ)%fp&ﬁ&g 1) 11@{]01111111 variable

he 1 munogl obul i ns accordin |nvent|o can
domain RYRypRRHIdes Ffmfewalate%eeﬁea%rﬁff ORECL R OG0t sncrgosly: i i o
CL domdifier ef ore does not require the presence of secretion
AntibodS VR, sequences w t hin each cistron. In that regard

i mmunogl obulin Iight and he v i.ns pr e

PG e s SEFH A BT SBGHET B bt o we
contemplattiUfvo ¢anide litinag banetifablp iotihproylicdpldasdiinit@erdtoa pther higkgical propertics of
the antlb§c¥yr @hﬂl% a&@seglcncetdg}ﬁntgof t]ﬁ:od.laﬁbo&}r a)fc%rep%([ @Ilﬁz%éucﬂg Q:}ﬁfogxedte nucleotide

plasn1cond|t|ons th t are vor
changes B%Pﬁ]&F FHPREEPGRCG MY BRY erfé‘f“?ﬂmf t uﬁ‘ﬂﬂ%ﬁ%ﬁl@?ﬁ el a‘mﬁﬂa deletions

from, andieS@etibny ingf andxprietis@ds grrefidesviulic i acidBeqbegesafitie antibody. Any
combmaE(Ln%@ Heq‘etum;l Bse%ﬁ,e«md gags%tua&t?ls ﬁ'l;(g %ve at the final co@&&gﬂﬁﬁ&ﬁ 'lh@t the final
st cells suitable for expressing antibodi es of the
|nvent|on i ncl ude Archaebacteria and Eubacteria, such
as Gram negative or Gampoéitive organi snms. Exanpl es
of useful bacteria include Escherichia 30(e.g., E
col* Bacilli (e.g., B. subtilis), Enterobacteria,
Pseudononas species (e.g., P. aeruginosa), Sal nonella
typhi murium Serratia marcescans, Klebsiella,
Proteus, Shigella, Rhizobia, Vitreoscilla, or
Paracoccus. In one enbodi nent, gram negative cells
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~Transformation neans introducing DNA into the
prokaryotic host so that the DNA is replicable,
ei ther -as an extrachronosotnal el enent or by

WOk ole®dmal i ntegrant. Dependi ng on the hostPCd@fq2007/060115
used, transformation is done using standard
techni ques appropriate to such cells. The cal cium
treatment enploying calciumchloride is generally

construc%%gssgs 9{3 d&ﬂ&it cﬁa[réc@ehstﬁse l'llhéalﬁlﬁﬁaynd Qﬂ:%@ﬂs thay E@Md Blhe subject antibody

barriers. Another nethod for transformatl on
amino a‘éjrfﬁ‘iluﬁ%% atf?ﬁ‘&e%ksﬁ@}‘%ﬁ’é 4% col / DMBO. Yet anot her
taesdininglied fisiéghifietiolbbetaiopoduad dr agions of the antibody that are preferred locations
for muta, e%&ﬁ%rc){ﬂeh I"ﬁanﬁlg LfJaﬁth %{ﬁggén&lsp&%gsl&%d Emgﬁgéhxtﬂ’ EﬂtWe‘ﬂ§§ 95@f Science,

invention are grown in nedia known in the art and
24108 Vg SR RN CUPREREVET HE® CEIBEL B AP SUaR e nel & v, . b,

lys, and EXanpkgscddy asiittiab heativelg thargedralneded ugsiprdfradiyhlafithBY polyalanine) to
affect m@ihﬂé%ctﬁ?gf%%w aﬁ&étw[nh %ﬁ%ens q‘ﬁﬂ!: ﬁ%ﬁ locﬁtﬁnﬁﬁ%su'anng functionat

ains a selectio

diments, the dia al so Cﬁgﬂﬁ]
 sensini USSR E AP BT OB 1 . e stesof

substitut fThes shifprhasechoinyodtdnesehmiod icidedqpenpearitipn g prodetermivt, the namre of the

mutation Pl BeY Bt b&prgd%l.xﬁms %} AlAhDG 4K B BLRSShQR 204861 8L given site,
or exanple, anpicillipn is added to nedia_for

wt h
ala scannéq;g ()Eaéqaqogl %?n@%ssl? tﬁ)@duatrﬂ)a}t E]le farglctnc B &f rggpw(? tafécﬁcgres%ed mmynoglobuling
are screciudyforiedesstacyviiguppl ement s besi des carbon, nitrogen,

@Mm aa@ge%&!eqnsm PR S SO UL EES BV S0 e kA dB6hoth from one

propriate concentrations int r oduced al gne _or % :
s PR G T ST ST EUBPIE BT 81 HET U SHEH A E O
multiple @oilo@Xesitiutsr BgeplessOumi®] in@pivhsombidt ap ahlibedyouithtay Neerminal methionyl

Tesidue ogﬁg hﬂﬁ%dmeé:tgptty@ﬂtdﬂlc%?pe&fde noh& ds&ﬁ’dﬂ@vﬁﬁn@%ﬁgaﬁhbody molecule include
sel ectedfromtﬁﬁ%rbﬁg consi stin %?,b Illw %h

the fusiop pdied]- S EYRE AT HE L HT GHTSEH! &l OhT VAT DREPYTHYS Hst mereases

the serur@imdf-1dh df e edtibadyei t ol . 25The prokaryotic host cells are
@}chﬁt%g oﬁ;olyﬁéﬂah&égltﬁlcﬁlﬁm RIHEE 80 O-Filbd. B-1irk@ rhfers to the attachment of

for "exanp eferr rature ran
e b G B PO VB ST ST =Y o FEVRABI <P AUPEe X serne and
asparagiig@o titeoExCriiers 2ais antamBiF &;id evehprotr. erciredoegnaioh spquancestbiopntymatic -
amhmé&@the Iﬁ&hﬂimlte r&rlet)tth%e g@g@ﬂ@sﬂ@w@emp Yhe @}ésea@rmuﬂg of th@PMipeptide

sequenceé f’“gaé’ﬁ y%eﬁ?c% (ij,cat% a p8t81|ﬁ1a1 G%P ?fglatboig'gllten%pli;n_\(%l & rygcﬁ}/lauo? re? to & ‘rttachment of

-one of thg su@ars W-aeelvigelictogandne, hdossnr &vipe ‘@faév@btb@m@kﬁ@@tm?t @m@@l sfrine or

threonind BithioibH ¥ #,(913 R DY BlirokydystAS B 4193 bt Rgg, eXpr essi on
e inve roteln res

vegtor Qg i 0

AeitreeeS rmraponsaar b Sntoo LS atr B P R a fegpino wid
sequencasfichttiveit pmeivpone o1 mirpoftheebaspeebedifivepte sjonspen {prdhlinkfhappsylation
sites). Tﬁ’é'a@ﬁ:g.{oﬁ gy SdoDe Hﬁ&@y e Eddﬁi@ﬁ‘&f,r & |svlb'stﬁlﬁloﬁ FRRSCF hidt de8it Plireonine

ol ype or di transf ormed host
residucs E’é]FeI S q“%)ég fglfflofl %FAMY o5 Cﬂg"é%‘}%}fcgsyla}“?nrﬁwts ¥ng medi um
Adiere itba duibbdy opmpris el Brrediinythe ¢atpehydhatg gillzet herefo mriay pargjered. For example,
antibodidd Bt AhthsS cAiBydtateRurbulte Rt Mo @ﬁchc@ toGin Fe 1okibA MR S aribody are

0 )
s g b Tl DS Rl 200 A o s o,
Ld). A@BtewiECtiosting Srietyltetseimp (o) in s cirsbidroyiades 1o fcke wegion of he
antlbodyafetreferenced in WO Jolb/QNEs Qgéﬁmllr&%ml yand @@Pa@dﬂm& 662 @84, Umana ef al

tides._ of th sent | nt n are secre
L e e R
reported eV () §997PPWST Sl o &cBopantsy. W @?9@58969 (Bajn/D) ape WO PLY 33 ptiGRegy S-).
concermﬁ uﬂ&ﬁiﬁ@hﬁé&i cﬁtm)hy@% glfadleh ¥ R c SUERNIBANS: A% SIND/4163546

(Umanaféfg C"L(‘&%t% cat I’%%gq? ﬂ\é}nﬁ@ﬁeﬁgq&wsgce' I's are disrupted,

2007/ 130697PCT/ US2007/ 06011%* i eni oved by
centrifugation or filtration. The proteins may be
further purified, for exanple, by affinity resin
chromat ography. Alternatively, proteins can be
transported into the culture nmedia and isol ated
therein. Cells may be renoved fromthe culture and
the cul ture supernatant being filtered and
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To m nimze proteolysis of expressed heterol ogous

proteins (especially those that are proteolytically

sensitive), certain host strains deficient for
wopoaotsaddyt i ¢ enzynes can be used for the predEvUS2007/4060115

I nvention. For exanple, host cell strains may be

nodi fied to effect genetic nmutation(s) in the genes

encodi ng known bacterial proteases such as Protease

Elne &refﬁ%lp gl{fo%ggﬂ va;ll-?rphv “f c% %ﬂi?se«m n_lgc e 5110&!?6?3?1?& Mbo

ease I ot ease t1rons ther eo
attached &yhed” cgqnglacl@ é}cpsepﬁ%'{l Eaglands lﬁ@fqngrp‘é;ﬁ tADgEJ lnglptﬁ)g %}fﬂ@naﬂy the Fc region

further c&ﬂ;&llsels ak emad ekmdewsmetdndnmerémwma»mmﬂ ifiprodkOATYC (R for @hmple,
g Zf)s E%% %I‘ a"" agg/glr 3911 e%% rcglon (gu M%E\I%Q&U{SMXEIHPICS of

grou e

ate structure

substity

' pubhcahgusgﬁ%edi(g Eefuq%rla@de?r gqcose ciq@m&q—t Oaélp%ﬂdlewq}@e I-JQ@S?P%’(%W&%B WO 2000/61739;

WO 200229636, UZ 20060986)4; US moons4eriaactionennd3e2 EUSeoddio] B0 46aUH 8004/0110704;
Us 2004%‘%%& ﬁ§‘5004/8{ 09&%%8%6%'8531 18 REY TR S 0858, %b%(%‘;og’%@@,%o 2005/035778;

rexpressi ng one or
W02°05é(ﬁé7ﬁérc8ﬁ7ék ﬁ‘r‘it’)tfefif?fs&%{rﬁéﬁ S 61243&4,20%5 a“@@r‘?’f@“l‘il “f Rigtech. Bioeng. 87 614
(2004). EPHIESS bliNin& Yt ife défudobiated anidatids tialnded o613 ICHOAEIIs iA@Y in protein
ﬁwosylatp WY %E’% ef"‘aL 100, D giochem Bmp?s andak ‘349{1 &f 'UE PR %b}fdo%tzb(%ybwﬂog Al

can
brestn, L 8 PSR 390 1 B - PESt MBS S pacl s, s as ks
1,6- ﬁmo@tﬂaﬁsfdra@aageh@nUmﬁmdm CHO el (uiticaltatki @l Bidiech. Bioeng. 87: 614 (2004)).

IA%P of kr'fgfaxgtys ag in@ &uﬁsﬁ Eﬂﬂﬂg%arﬁz& lﬁ;% mzﬁ&slﬂmg 1 ast one amino acid
) preci. tation, reverse ase ronat o
residue 5 o P POl AT %@ﬁffﬁ@l@ ‘Ebéélreﬁofs%tf&tﬁst e@@f\@bsmml

mutagendbld hﬁm@gﬁl&lﬁ%&ﬁm% M@&TK{G&Q&&& aehlso tatnblaell Sotkggyative substitutions
are show? %%‘ able %d %Q%Qﬁﬁn% 'A“; %}&GITQ{ sgbs%ﬁ)%ép kftSL?CL 's&gﬁunm%sﬁ% a change In

tration using, r exanpl . hadex 075.
biologicy] ﬁpﬂwﬁfeth%wbspﬁw EPHEeSA SRR ?"f’éﬂ"% FOstitipys] ig Tl & as further
described &lowSedfefetde td amaoniecia thdse) thay bptitrddiied additi@mrodfciststreenddu| |
| ength antibody products of the invention. Protein A
is a4 |lkDcell wall protein from Staphyl ococcus
Tablel aur eas whi ch 5b|nds Mﬁth a high affinity to the Fe

aof nt {1Q902)\ 1
IS4 Al it uuul €5 g1 ctC ol L J00)

F%‘ﬁ@i. Meth, 62:1-13. ’ﬁg" 231 d phase to|whighfermed
léﬁéwlyf\|§kjt&yﬂgllaeu IS preferapty a CURGm
onprisingla glass or silica surface, norejpreferably

so®rol | ¢dypOireAgl ass colunn or a S|I|C|clacid

G1I vR—t-B - annl i cati Ance colaman hac WA~
¥

i mntrfﬁlﬁgaﬁﬁ&QS?g%ch as glycerol i S
tfemMt 1O [BhexXaent nonspecific adherence off G
ontam nantls. As the first step of purification

Képﬁbatiorsﬁéﬁbved fromthe cel | cul ture o

el at Al

DO O QO T3—"=

t he

0

?ﬁﬁ, bcd %\g %1 S appllcu J.UUIILU lllt: I"I UltlAlgnl-\
nnn%?llzed S6li d phase to all ow specific |

i ndi ng of

e @nt 1 bod
thase | s tH
S SDeci fi

STy o+ =

Ivs@iGid nt erest to Protein A. The

nt
Ht

sop i d

@§1Iy bound to the solid phase K

Bl 1y the
1 d

M Fody Of
hagg?bv el

recovered Tromithe

AATGRE B AdeS \ ! .
ution. éEneratlng anti bodi es

usi ng

[olne!

dkéy, tig

nrmnnpnt S

Lho ¥e; Yt M The vect
Fap Nedaueine | ne| ude, but are not |

& &9 mor ¢

rlﬂln

ﬂ@ﬁi&ﬁ%HfG@1OMAng a signal 15sd

nnnnn mmroe mrlear O
TTUT © 1TTTAT N\NC1 G

deu
deience,
e r

§ er a

gﬁ%ﬁwféégybn;F;rUIand a transcri

Mon

avgrvpat 1 or

ILseanenee. (1) Signal sequence ¢

@sponent

‘ls""mﬁﬁ

vector fd

contain a signal

)r use in a eukaryotic host cel
sequence of4 ot her pol ypept

may al so
i de havi ng

a specific cleavage site at the N-term nus of the

mat ure pr ot

het er ol ogous si gna

is one that
cl eaved by

manmal i an cel |

ein or polypeptide of interest.

The

20 sequence sel ected preferably

is recogni zed and processed (i.e

a signal
expr essi on,

pepti dase) by the host
manmal i an si gnal

cell. In
sequences

+nLLed_Ler__
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One exanple of a selection scheme utilizes a drug to

arrest growh of a host cell. Those cells that are

successfully transforned with a heterol ogous gene
womperizes7a protein conferring drug resistanc@CaAE2007(960115

survive the selection regi nen. Exanpl es of such

dom nant sel ection use the drags neonyci n,

nycophenolic acid and 35hygronycin. Anot her

e UI ClUI C 11Tal RTT S T Ul nirar 1 artl

elfg are tﬂgg L?K%f%é%%b e the |dent|f|catF n of
alkd @) conpetaent to take up the antibody nudlagi ¢ aci d,
uch as DHER.thym dine kinase —netallothignein-+—and
Iﬁﬁwbreferéﬁqy primate metal | ot hi onei n gené¥,

TGS e URgHTEIase, Ot e decar DOXY! asggget C. 53

20071130697PCT/ US2007/ 060115 Fonl _exanpl e,
éhﬂ@ﬂtran<ﬁwmﬁsd with the DITIR sel ectiond#ne are

Lr ot H ant h ey Al af + ha

O

(@]

\ZACIRRY \JUI l UI Yy artd Ul CTIC Phe

réﬁg?ornarTg’lﬁ Z5CH ture medium that confafhs
BlNah r exat| @e;{M;%er; Pae; conpet i tive antagoni $Tewl DHFR
N appr opr i| ateNtrizsdinecel | when wil d-type DHER i s
enpl oyed is the Chinese hanster ovary (CHO cell line

@%s%axg{aﬁg{ﬂiﬁvz{eﬁow lrﬁ)f(:) lgft;lgéééeé} ]%r&si)eléa@s o?‘;he eg:ﬁf’l-cr % lar%on%&@a by selecting
subsut RO 2 G4 TG GROUR DI Tt B RtpHpe ko n

area of igGubshtntn $éroxampll, ask thect DNAl bguiene s, @risodirggpr anirophobicity of the
moiecul@a@{% Q&Eﬁém W(é) %etbb(lE &t t@dﬁg cli¥n0 N@thlgﬂy (@Elgmg %ﬁﬁ@&e divided mto groups

~ sel ectabl e marker such as am noglycosi
based engommppnsUSHBIPIRETSr ase (APH) can be sel ected by cel
gr owt f) hydropiestlicumerlgwing, aktniingeldeusdd; ect i on agent for the
sel ect abl e marker such as an ami nogl ycosidic
ant i bl?tareal bygraghilic: (s, 35 Abn B fBonmyci n, or 0418. See
U. S. Pi ‘ﬂ hbl 4,965, 199. 10(iv) Pronoter conponent
Expr e S41SH" /™1 oni ng vectors usual |y contain a
prono@§5%$hﬁ;wg§%gecognlzed by the host organi sm and
is opefably [inked to the antibody pol ypeptide
nucl es§refifiechinat RIFIGERE @fin SRAHSNACES pafad known for
eukaryotes. Virtually alleukaryotic genes have an
AT-ri Gharpregic:om. ttoget ed approxi mately 25 to 30 bases
Npstreamfromthe site where transcription is
- BOPSSEARYe SURFEMURES L e SiRnsing &y REDPOP TR OB esp glatass for anoiher class.
wpsﬁyﬁe@ambﬁlmﬂmaldaﬁﬂnshaﬂxtes abstitutiggs e srinptel hpprvafiablegagipn residues of a
parent m:gﬂﬁ(%? gﬁ%s 15 a&e@% g[nﬁlg:’d%n g%ﬁﬁ}e thure%)ﬁg b%aﬁ@)’selected for further

nost eukar%%ot I C genes IS
developragt %ngaaiﬁéﬂ%akmﬁmﬁﬁi}a%m thergt

A conveiehtliviyl fatzer@fatiigvechpaisyutnil aarlantt del‘.hEame@ morufiontukiee phage display.
Briefly, &969711 &%ﬁﬁ%@l@é}l& 51@ (Je g. %f7 sh@?a?eemﬁﬁgl%&ﬁgﬁe AN gssrﬁfé 'aﬁﬂ%@ llcyd substitutions

ed I nto euk ary otic expression vect OI‘S
at each S;asn t%ﬁakydlﬁfo‘iﬂw@ﬁfafee & AR e LT FRHORSPBREF RASEieh psdusions to the gene IIT
product sPviiNRickael Wihitead@hdige. i Be pleptdiplal @ cariafitoare ©ouasnpdned fodgheir biological
activity (9 g %EL‘& L ELiEniQPL AL M&&m el B@&Qtff?&n@éa&‘ﬁ%e%@aﬁle %ggla sites for

yoma virus, fow pox virus, adenoviius (such_a

modiceB A AT RS Hzl)ageww PR o 1 R e el contibuting
ﬁmnﬁwﬁaﬁ@ﬁﬁﬁmvm&m§#U@MﬁﬁﬂﬂgﬁkﬁﬂﬂﬂﬂﬁﬁﬂﬁyMﬂ$MﬁMﬂﬂumﬂWmaCWﬂMQMMNWOf
the antlgqupxﬁ’&ol 3? &oﬁlplgi % ll(fehlﬁy &ﬂgct §blﬁﬂ; Qé-tlwe\éli ﬁlyémﬂ’)gy gné\féﬂ'@éﬂ SI[&JQBHtact residues and

het er ol ogous nanmal | an promters, hé actin
neighboRE BB Y SFOLTFS FRTHEFBEPOBEITHE BPoOPEI g Lo Oncesuch
variants i@ genersfiD & pape] ofmatiensss suly e itccherdlensig ehieprigadibérer sud artidodies with superior
i I The

P A b B e B VST are

conveni ently obtained as anid8BV40 restriction fragnent

that al so contains the Sv40 viral origin of

replication. The inmediate early pronoter of the

human cyt onegal ovi rus 25is conveniently obtained as a

"final E restriction fragnent. A systemfor

expressing DNA in manmal i an hosts using the bovine

paplllona V|rus as a vector |s dlsclosed |n U. S

‘1>3""_"O<

dy ?’(aﬁl whu:h they are genc:ratcci
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term nation of transcription and for stabilizing the

MRNA. Such sequences are commonly avail able fromthe

5' and, occasionally 3", untranslated regi ons of
woenkiasyeri c or viral DNAs or cDNAs. These re@iCdriEs2007/060115

contai n nucl eoti de segnents transcribed as

pol yadenyl ated fragnents in the untranslated portion

of the nRNA encodi ng an anti body. 50ne usef ul

M§Q§%{dh oqelcrﬁfg c&c&in{%aﬂ%feo RQF seﬁr?eg&qgl%ﬂrg oiJ i aL‘Llﬂ)gd a?ﬁed bér a variety of

rnone ation regi on. See ‘W94
methods g?fb"ntﬂrfée % E’Peé%%frﬂ%?ﬁs PEEE: &P’f % L s el ofdmefor @ tpyfelspurce (in the case
of naturaBgbeetiQimina e def@fie v atnmtor @Epaationte sligonelediile-Hedidilidr gite-directed)
mutagen&%sltcg{?ngdt%%regelél? %ndl%!ﬁsg uxgrgta%egsﬁ éfgarn g%ﬁér grgpa%clﬁ ganc ejzsﬂan t/z[%lgnt version of
the antibilyscr i bed herei n, including vertebrate host cells.
Ruap ag:&tmmamafm&ﬁr $re b idreantif] doifl ndodifi@tidk birae Fd ediisif te

mm%;rh %Tptmof%h%%&& th%rer)&g%rﬂ%g PEQCEAYE S %ge;mrgg st ay

manmal | an nes are rmn
Compﬂsc‘@\?fmrrr féeiop ISP e d Hpedeib 1qece? Eercern) Eompﬂsm“ 8 i acid

modificali@Fd 3.2 shtetit@ion)@ndde yrafirCankiocdnie posiuoﬁkenc(uaﬁgthamf 2B8Ze oekhs
In accoraar@%t@ﬁ%ge%{;/ol%{m aahr%sso@&ggg%'&@m&r&areu [Soin @n@gmerm an

by hanst er
antibodyjeped gy Tiod] o de prmon IWTGI@’-‘IE@PD& e)more@rrrﬁeges FREREEEP the Wild type
counterp@Vakiyodg @ lel is the Bl rbdidR. (Mae} antibddRenRoud nosedtheless RitadrCsubslartally the same
charac&i?ﬁ(%%quéglﬁﬁ th%@&ul?c L"ﬁﬂg :!156001(1’%%%(& a'rel.tz \213 X ?ouﬁt@(rgsrp lFbr e‘iﬁjllplle it is thought
that cmw#ﬁegpmaa?réeﬂd%e thede reez% iy pead eyt myred Q(Af rq‘tﬁﬁ‘él’inpﬁ’?’%’é’ﬁ diminished)
Clg bindidy Ak €yméntbaeyep@iint SytgdAROXCIE), AT 6deLRicd H5BTY;5164ANER also
Duncan ﬁ%&dﬁ‘dﬂ%hm‘%ﬁé 65110 Eﬁgssﬁ qld P%te&t'i':%'-ﬁezrs%'éc@s 2 14, 5,6 2AP1; BRI woo4/29351

ney cel orat [i1ver
concerniggeiiorexpIERRgs OBk regmwamwewrm i obEIop 2 mman s
antibody (WAMb38 Wit ATHGY4IGE diridshed bindtagto [FiRse Theg:edidnsof (Hebeaper® Byblidiidds are
spemﬁcagsgﬁé)mrm HSEn VALERLY. Sk RS, s&MM';r 96,05912@4%%1 &&L&%A 2001).

I'T's (Mather et al., Annals N. .
Antibodigggth Angregsad }(&EQ@? )11)(1 lmWPé(?d Bm(a:%g ip gjc nqg%l Ecet]ecle%tor (Jaqli{a) ‘g]:nch 1s responsible
for the tritigfait mhepa T @R thd faes (Ghiepet@R ). ImR0tdd $17:58@{1P %) @i &im et al., J. Immumol.
24:249 (f#@ﬁ?xfe Qgs%gd %&%0&/%4@9&%’@5&&%@& 5 bl%gse RS dfes &Jnﬁ}ﬁsegﬁ Fe region with

R I A M TS R e
Fe regiomggppisoqpit begtegoct oxl mmabud:q)rrdg;rqared Fid erige cpethil@r tré degeribed in US patent No.
6,194, 55t ﬁi)@)@% RN g, cogtrent@rm&lohe p\é‘u’c{‘l guﬂ:hbcl%mg & @[.%Clﬁ&ﬁ)pﬂéo%rate@ ferein by

desired sequences. (Vviili) turlng host cel
referencer jge, pipsidusert ¢ & ﬁ%@&“"ﬁ’z 16&%&%&“ G "%nt i body of thi s

Antibody Peviemivéson may be cultured in a variety of nedia. 25
The anmg%m Ehg b@elﬂ)ﬁw@ﬁﬁ% éaﬁ Qé Mﬂbcﬁf‘ ed H%nt§§adhﬁma§nog (Qemaceous moieties that

i mal  Essential Medium
are hmwem?%&red If@%%%ab*ea HERl- et %&%ﬂ? rm.fa ase%rarné)f é*e antibody are
water solbMaelpalpme(s( BDMEM)itingSkgmpi} ofaraer ik abijeerf iptude bittugmptriigrittdre.

polyethyﬁﬁésg?ﬁgl?i’ﬂé mﬂo@n‘@l\/ggfh é;ﬂ{y%ge gl%{ﬁypr(%gﬂeﬁeg c%%&yﬁ%ﬂu@ﬁg dextran,

Barn s et . al
polyvmym%rgpol p@yﬁﬁ}ﬁ@mﬂlﬂyge 2@}5—1 ( Ijggel 1e, 9! é (:F%?X% yene/malelc anhydride
copolymek, PTG (GHEBPmBSHmcH pE2YioT GeholyhrrHE] 658m oppoly(n-vinyl
pyrrohdoﬁe)ﬂr%%thﬁ'l@l% glyw p%géogy?léﬂ@ QlfycoY\Qn% élg%sgﬁalgﬁépﬂ%e%mdgéﬁyﬁeﬂe oxide co-

A L AT T I
pmplonalﬁﬂnré@tea&aﬂreydwttgas hopmfnesnaincdiods sidilinen wgeroWhepofaetney Be of any
molecuia(" %H%}E a@éméy%§ Hrlaﬁcﬁad 0; ﬁr@ﬁ§rfh@d r"ﬂh@mmzf%r 0%)&1’@1% Qﬁlchcg fo%aﬂtlbody may vary,

, . salts (such as sodium ch , al ci um
and if M%@r«ré)e? Wﬂféﬁﬁ%ﬁ%@éﬁmf@ be thg et & fcf) focis irE*rs'E%ﬁl,me nuzber
nucl eoti des (such as adenost¢te and thynrdlne),
anti biotics (such as GENTAMYCTNTm drug), trace
el ements (defined as inorgani c conmpounds usually
present at final concentrations in the m cronol ar
range), and glucose or an equival ent energy source.
Any ot her necessary suppl enents nmay al so be included
at appropriate concentrations that would be known to
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based on human yl, yZ or y4 heavy chains (Lindmark et

al., J. Imunol Meth. 62:1-13 (1983)). Protein Gis

recommended for all nouse isotypes and for human y3
wo2mesoey al ., EMBO J. 5:15671575 (1986)). THRETABR207K60115

to which the affinity ligand is attached is nost

of ten agarose, but other matrices are avail abl e.

Mechani cal ly stable 15matrices such as controlled

and/or t}%g (I)'f? ?m%? uc"saﬁgr (Ql%lﬁ%l(iﬁ %&Iﬁﬂg%%ﬁ{llmgy lLalJa%tQ &%E&ra@!ﬂs Ql\éfuélgtf but not limited

ow rates an rter processing tines
to, the pEgglaporges op (radiowiof e gy e R R %ﬁﬂnrﬂw%iﬁﬂvme will be used
in a therfp® Mkl BB&d donliliont 3tcdomai n, the Baker bond ABXTnresin
Screenu%uforafmbm%% etliz’de‘sfht{‘fjr%};e}?%pur g, N‘]) is useful for

‘echni ques’ for protein
pOT 3oHirogigt 9f 618 PRI VARIIOR Fa5 O § ﬁﬂzesirfordlﬁﬂaw&icaaﬁhe@%@w&ﬁa‘éﬁ and
biologicl QlntH¥R byeﬁmmayspdh@ﬁj iPpiht &t i 10 fmre Revaisas, Bhiagies HPEGacterized for any

one or m%ﬁlg%@%?%ﬁ Co}ém% E?fﬂiitl agtﬂr‘atlogi %&%& gr%()%ﬂytyof Q&BQ %Mﬁéam molecular

ogr aphy on an_ani on or

tio
signalings se€eHege blp & e Al F(p&%lrsd%c‘a’a%pfw}% ke 5 EpigH Hgend downsteam
molecul® SlnaliRy) disrGlibrodrBloadir@@tikdant) ¢.g SIPERPNGEphrira B argvrephiindBi ) binding to
EphBd, §¢¢b§ Q}osph@@g&g Qﬂdpogﬁﬂ;h%ﬁ mafnﬁle@aﬁog AV épml @anq g&@ghqllyﬁgo Ofd/or

e recover ed ng any

T:reatmean:n@ioy Hﬁx‘ﬁg@g{of B ﬁﬂn}of’l qhéeﬁatlgq %{dg)or a fIHET ﬁxild,)/g( ‘Eﬁa‘gneﬂt or prevention of a

disorder Ca‘s@clibplfeﬂ SithEpLBH expraion bowby a@lﬁm}d (ﬂicEiseﬁfcasahEthOﬂbﬂmoﬁ anafosactivity).
ugﬁcd%&%bs?%tc Sithe Bk QMR 6 AORODY o ngcﬁa@%mt QB timited to, N-

r orrat ograp usi ng
il R SR BB deﬂmﬂélrgé%%ﬂg}mﬁé}g%ﬂ PN cirgiFoerhy
(HPLC), Stk sp@ B8 tidhk dheias chf@na@erapHy b PoplyalihestiOe. 0. 25M sal t) .
%isce}téﬁﬁ %@8&&@ o'f'&@&@e%uo the anﬁbodl-gbﬁodu% ﬁé}glﬁ leaﬂéllyég for their biological

provi des | nmmunoconj ugates (1 nterchangeab teéernmed
aciviy. e BeRnfR e &TSW?CEF@ 4t oSt AR skt F?bﬁhf’%ﬁinﬂﬁjn Bgjne activity.
The antigeh binflify @1 thaOXdldlowa itthelra ehhdegn ebaissd hérbie tlclinde m@thant imitation any direct or
competﬂ‘ﬁrg Bﬁbﬂ%s@ﬁ utsﬁ'? t@chﬁﬁﬁeg Eugﬁ(éqgvegtgﬁ Bbes %d%ﬁnn?uﬁoa@;ays ELISA (enzyme linked

erapeutic agent ug, growth inhibitory
mmunogﬁaéﬁtassayé faB‘;?’Tl‘ﬁl (ngnugoassaasnmgqqﬁgpﬁﬁrp]ita{}% alsii?ysa%’fnlrewgm Ry eppssays, and
protein Ofnnida@Eseysi Bhstrafvd Bggtn bifdlng Adsgy aerpraxidedlow ar thaxamplersection.

11{ %9 %ﬁfe&m‘ﬁﬁﬁﬁ 9 thl mv or?prcgvﬁgé LA PHIEA%IOL&BLQ Bﬁb&dﬁcs fat corﬁpete with

oconj ugat e use

3035, SR gt A0 P P eweoqysfaama%ﬁo iy Db St g fncude siodis
that recogpite@s Eft@t gtogeglents she simeas or@raiigs with thk EpHB4 epitopendriofyiized by antibody

30.35, 36 AR o&f: 5(535' 2‘.&8t afn Ecﬁa{iﬂt&%ﬂibo&és c&%@ St%neﬁ gysrdegﬂ% aBEbrRA
penet 0s Ant | cancer _Resear ch

vridony) T EORY O DRRE oo gt m(%@“?sm&a‘% Mbeﬂsﬁaﬂ #5,7035.102 s
30.35.2TRewtibo®6 AlfyirdbB24updthaBnt qostiieng codpRitbsrBH8Y willlrédosshe amount of bound,
labeled atrn%ogye&eﬁ:gte(pig nk: Vi®feHt c&ﬁpehﬁb‘ﬁ bﬁ’aﬁ;ﬂ%mﬂme% SorpRedtib O rount 3hund, labeled

I ntracel l'ul ar. accumul ation therein ere systenmc .
antibodydqtediint PR BFiRgrmIFIHE SEATRE SFUTALCEY THRGY- AT e pogyetition
binding fs@Stdetcribad hernia are eptitddibest 8 eligesoie proxiugd. t y t o nor nal

%?:lnlmﬁer %ecg%e IUV%O}!K It}gvﬂey 0§ 4%10&%%5&1’ gllaﬁod} ﬁ’latkggm nses one Qr more

elimnate win et al. 98
(such as 153 4, fgag@/c))r (%Wmfz HiSy b%gS lpi gs %ﬁn}l@gﬁﬁn&t}é}? Iﬁ,lgnonoc}onal
antibody@hat ytipode0otl or nAgGEHIVR(s)ofi 30CaNYEn. Iﬁhalﬁfaw 35. A0Rew beampstrudied by grafting

one or HMQ@R& s?&%l() 39@5 kibﬁﬁ'aﬁ@or 3@95 2&'091!0 Qg:hlsﬁile arﬁ%y gqﬁe[ﬂbe‘:@é a human
Appli cat ions, A Pinchera et al. ?ﬁ& ﬂtﬁ1|)1 pflps%l

antibody pgagensgich INHSRF g e SPTPROBTSE THIEH PR E7Pgfy; o & consensus

sequencs@ @ itmat r@bElRy in (HS@bdicuyo hujagrb@méﬂle pardnialrodhiodstighirg heavy chain, and

expressif nacl.enAk:RNL ﬁgmpﬁa@&em\éﬁ‘alnhsmc&&v%g bugtee@s W%&wm n

ese strategli es (Row and

aCCmP?W%@WTB@%@OWWﬁ% by colls 25 5885 st er

| mmunol . | munot her., 21:188787). Drugs used in these
nmet hods i ncl ude daunonyci n, doxorubi cin,
nmet hotrexate, and vi ndesi ne (Rowl and et al., (1986)

supra). Toxins used in antibody-toxin conjugates

i ncl ude bacterial toxins such as di phtheria toxin,
pl ant toxins such as richt, small nolecul e toxins
such as gel danarrym n (l\/andl er et al (2000) Jour, of
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205739116; 5767285; 5773001). Cantuzumab nertansi ne

(I mmunogen, Inc.), an antibody drug conjugate

conposed of the huC242 anti body |inked via the
wodwerdsbdode | i nker SPP to the maytansi noi d dr RETHER2@07P60115

DML, is advancing into Phase Il trials for the

treatnment of cancers that express CanAg, such as

colon pancreatic gastric, and others. M.N 2704

Ph
an a%b?ﬂ anti gﬁlea oﬁﬁenllvent%%gosgss%o% uﬁl e é)l'og%}yfg 9&%(3& lﬂzﬁzm)can be obtained

ate co
by screcpipp 40U-Fpigd @@pé@ﬂ@g@ewftj?réhe S PER ahY Pﬂgéwvmr\methﬂd For example, if an
anti-EphBDAGGLIOMRBNt A fdd 0dYks bi doksad: Hidk thEndRYE ByhB# Noid (B is desired, the

candldaﬁf anﬁgc%dﬁe nWe%tedlm a 152 SdJangtﬁpegl%}{ & s:Ssz%% &g%e&ﬁbgbi&ﬂg%ﬂfsk%herem plate -

r'ostate tuno
wells mgféﬁ‘tdi"ﬁ@@hf‘émnﬁi Stoltipro! Efm@s&z)m BITEPoTs ATPIPR URRPY alUiF'Fest latayed onto the
coated platMyRi)bound Yritbdue tis deteca&m&h@glsncﬁxfy, dot@stiat thh bouinBibody with HRP-

conjugalizdo anil c%gznflabogy otr gf&rmiapg tﬁﬁ g&g(%g' argﬂﬁ’éekf\gé fhpﬁlgll’ % ?e@:%g@ e.g. by

I nomas

| dcveiomft%qsaéfé M B BB SHONEAHED PR q‘%“ﬁ‘f“ﬁ@ﬁaﬁy gy reaction by
' spectropkddMe@iit AE i withlan ERBAP)aicMatienr € Bi ot echnol ogy

ﬁ?{l Zg’ﬂ ]%)Zél aZ1 3)%] a1 (ijnh%gtgor g&g%s E ﬁtﬁ%@ﬂ%& is%esg'gi\,/ ﬁ:lz %mtanhbody can

~Chenot hera I C agents use generation of
be testing mﬁyh%&ﬂjpﬁ@é@tﬁ@% o5 oI SEPT BEHONP 81@ fr fre@ne sugyigge described in the
Emmmb3&5ﬂiynﬂtica||y active toxins and fragnents thereof

fh Mﬁn%ﬁf ﬂhﬂ) ﬁe&fﬂgﬁ Q&?&et&% %ﬂc@a& Qﬁ‘ib&iy can be tésted n in VlTIO

n|n active eria toxin
and/or i mé%’@taws Hlawee%ﬁréunﬁﬂbetiﬂﬁ 8 W@%o%%ﬁ%ay%&lﬂﬁm §’ﬁj’“ anljarg ffyther
descnbe&anﬁ&&mphﬁeaMdm A chai n, nodeccin A chain,

%3 091!9 gnb%@iﬁlgﬂﬁq}ie tp%se%ylgzl{legag& cI)rQer .kajues Blraﬁér%l aithaq B&s@%s@s some but not all

rot el ns aca anericana protein
effector W@)maker%%ﬂaﬂ RO HLAPAHEY SORARPLR B %%?%f&lfcr?f the ntvody in
vivo is 1ﬁ;roﬁiﬂt et cemip pnar iuatiek tsucehl afl@imipBmérindnid BIDCOY gre gﬁé@mrym deleterious. In

I . ri
o PRSBGPGBS BB iy e

propertiepse @@@ﬁm@ﬂs Fg/ropgdey in ﬂ“\féﬂoﬁ@fv Ay CF SRRt theenliyp ge
reductiofidepletioa bt €@d ar/of ABCPicEdEs! Farexafple Baécoe® (fcBpehddd assays can be

nti bho I
conduc‘rc% E6én?megﬁa?%%%n§§o%ngdg%C}JR%?ndﬁg ﬁltﬂ%g' gl%lgc]iac %DCC(;' %goigl%), QIR getams FcRn

njugates of t
binding @Q@htmmr@laﬁwdb fqmeﬁgﬂﬂawgﬁl‘@igﬁﬂ%aFXP@FSmeFéF ot aheress momocsytes cxprss

FcyRI, H@ﬂ(ﬁ &l ReyROY Rlek re@ﬂﬁlrbﬁ ﬁerﬁlhbﬁ&ei:@%ells is summarized in Table 3 on page 464 of
Ravech i) A XY SR bt Pt 1 BhaR B aepaapoc vy
of a molgfile plintetere’s tieprided is W6 h"ataé Nd-l SepBR. 1 lor 5a9éil BT ekdit] effdeior1oplls for such assays

include @ﬁﬂh’eﬁéﬁ)lc%§ bdosucles Uk (Brvid a8iGHir ) K A)K) R1s. M@naﬁvcly, or additionally,
0697PCT/ USZOO?/ 060115. suber at e;

ADCCa tg/ﬂ)é#]ﬁgénogfﬁci }néeirea évﬁasy &gj.sses in v1v% Ie 6}1 Om 4 ammo lﬁ‘l §q¥ Eas ﬂhat disclosed in
Clynes egad. PDIAS (M) AZ G SHEA 2B | qlqh@mwm Aied be cm?rlgicﬁi Tamﬁmn}hﬂt the

antlbody%ﬁhﬁféﬂ) bM@@lq(aﬁdJ&Bce@&ks CDC activity. To assess complcment activation, a CDC assay; e.g. as
e i L e
vivo clesgmob/tolf § dotrininetiohs e rliarhe De e usitignebedidhovas the art, e.2. those described in

the Example 3ebllidn] UOT 0- 2, 4-di ni trobenzene). For exanple, a
be pnpared as described in

V“"C“”'S’ﬁ"’f‘cgf"%‘ﬁn@e‘%ﬁ"”’“’"’s’gf‘g 238: 1098 (1987).

Corriyonbideqt freghesipeef an antzbody of the invention, the nucleic acid encoding it is tsolated and
inserted gﬂ*o%%ph&a% yanat.rheng M&m& ik R hEPNENS for expressmn DNA encoding the

anubodyds[{g%.g% n(ﬁ%ﬁ gxacgs%(%uee%cls us%%l nﬁggM nial IOC%;JIGS (; al Jn‘%x egﬂ% nualXOu{ieoprobes that

- are capabltef bading *pg@gpallygegenwgmﬂqg_@g}@avy and light chan@@ﬁﬁhg%@c@@ Mtny vectors are

an anti body and one or nore4snall nol ecul e toxins,
such as a calicheam cin, maytansinoids, dolastatins,
aurostatins, a trichothecene, and CC 1065, and the
derivatives of these toxins that have toxin activity,
are al so contenplated herein. 101. Maytansi ne and
mayt ansi noi ds In some enbodi nents, the

i mmunoconj ugat e conprises an antibody (full length or
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di scl osures of which are hereby expressly
i ncorporated by reference. Liu et al., Proc. Natl.
Acad. Sci. USA 93:8618- 8623 (1996) descri bed
WO 2007130690N) ugat es conpri sing a nmaytansi noi d RESVIEHIBAL7H60115
DML linked to the nonocl onal antibody C242 directed
agai nst human col orectal cancer. The conjugate was
found to be highly cytotoxic towards cultured col on

avaﬂable afﬂé:c%&cc & Ivéc%r de%ﬁgs iR E%%e J:e'ﬁ HHH% ﬁseﬁl Céén&hl}yypréfg're@ ﬂosln &is are of

I vo tunor ar i
cthcr rapRES BT Q(gazlzlrﬂmm@gé prighe §‘bvr111 EFeaPPrFﬁ*ﬁEﬁq &eb%ym‘a%%%s of any
isotype dafibedidd G s piEpYse, AMRIdNE [y, WS Tea IR LGAIZE consthrfiregions, and that such constant
TCLIONS 0%1 §6H)Ibfa ngﬁfrolml aggf(lﬁlhaﬁ % a%:llgfil sEé‘Heé ne anti bOdy A7 bi ndi ng to

gen on cancer cell lines, or to
Mﬁ@aﬂg HiPIiseSH ROEIHaISHAlS body TA. 1 that bi nds
t. ecbif@ndhape oncogene. The cytotoxicity of the

¥Agi]ﬂﬂl%¥é & %ILCQSOSH(Q)dI%% ytf)g[ﬁl{if To@l l:c]&et&% 'ih% gntfb(ghy\é%é iQFegtﬂ)n can be

uman reast ca
obtainedysing spadgiyeogmiinapryerhpimpes. 2D PRREWCIENE] GRFscIey Deiglgicd and sequenced
from anﬁBh@ pdj‘dlht@lg CcOR pudigathgbraichd @l chiandiedy, e@ynofieoifes ohdX syaihdsized using
nucleoti cé’?&r (;r@C% Q:@hnfcﬁu%e O%%L@iﬂé} @&e&esdeﬁ&gmg T\ﬁ@f) %ep%ééé Qbd ngerted nto a

. e I ncrease |ncrea3|n maytansi no
recombing Ve cablord rfp ?ﬂgt&%vpﬁ%&ﬂnélaf&ﬂr@m ﬁ@mvleouﬂf‘ﬁwaﬂ@% |h?ft5 Many
vectors tB:0 irp @b axleswedn howt Gy B¢ @ for ieypinpbse uf thd pragent HAvaRt@e Selection of an
appropnﬁﬂ&ec@ ?{ flegg:?ﬂ Eﬁr‘ o ‘Eﬂe glzé:(g Eﬂe g&%gc%dsac{) fe iREAR %ft@tgc \Q},[tor and the particular

an antl to a rnaytansinold
host cell igfie é&qﬁfognee\mﬂh%’femgﬁ &ﬁ?hfvee%fﬁ?ﬁw;sus JFRTSFPEIFRSTY- qeprading on its function
(amphﬁd@ucmloogplesaion atittbrglogoys mftynedldobidl or bdil ashitsiclaeybiloy withe particular host

cell in W 115- IQQ(?:L nl%!s gecé?com}‘@e%p L&Zérgﬂggl@}%&ap géryé% nglze/d 9)6 Q;lol-lgm oferephca’uon, a

ecu at ent .
sclecﬂondlraglﬂ &t @OIEW mb&%qmF @%ﬁ%@%&ﬁ%@ﬁwﬁa%P%@%%&uclm acid
insert anby tranetigtioe Re@yationNaquamer age of 3-4 mayt ansi noi d

‘ﬂP cfel! |pﬁ§mu‘1"9é%}§ 08 REic AR clamyqe&ﬁ%o@%c@ 21 @S ivS M Ypecies

' i cacy in enhancing cytotoxi C|ty[ target_cells
compatft(}\ﬁ Wlﬁéli.ﬁhoﬁ éeél Ariused [uy:méﬁcftga fvrﬂhtacan H)éts [tﬁ,%ef 1161,]:1}1 carries a replication site,
as well 28 Dhrkibg éeq&gcemmﬂzlm capable fgpehyidina bitchayp@lzcl@vuerin gaweformed cells. For example,

E. coli 1S%Lc§1%§sf09|£edtu% ﬁ{I@E‘Zt Bplgsg&fd M g'org fn @@%ﬁé{;ﬁg ;}BﬁB 22 contams genes

enhance cyt ot oxi use of %5 é
encodmgsﬂf%g?ﬂ&ﬁé?lﬂd?%ﬁﬂ%&ﬂ%ﬁfﬂ m%ﬁ%%%ﬂq ‘PPSH?E“‘%FTSY ﬁ‘Ff‘c‘S‘S ienne
transforngyl dlla @BR 322 dts Bytiviciveswn othechinblgal elesnods ot sebriblede hayahw contain, or be
modaﬁed&@golﬂ{aﬂ,l pr&%%[’s%&h caﬁ% E@@ Lﬁ%@ﬁ%@m e%r%smn of endoocrcl)ous proteins.

| osed, for exanple
Bl B RGP ARETEE At BrBOR S T ARG Lo et ol
U.S. Patmmelfe 65,648%31.0 her ei nabove. Preferred mayt ansi noi ds are

W&m%hggzlve@o@sdcoﬁwﬁ@@ﬁuo&%d aRakiQgHes:s IRdicfhaduhilwitg: host

. aromatic rjng or at ot osi.tions of the
microorggRis R BY Yighas \%%‘F%Wgé’ ool g ﬁ ISP S5 hﬂ%‘ﬂ % FEpig bacteriophage such
as \GEMEBY €11 Snay B gilied &rnekiig B ytcdnbitkit R tog WD tha:Sn hernesdim traAsidnin Gusceptible host
t r, ki ng anti body- mayt ansi noi d conj ugat es,

Cdkﬂm@& &ﬁLEkB 10f or exanpl e, those disclosed in U S.

5%"( eéﬁt’smﬂb"e"tsr oS B8 ingPogRaY EPUABAR W £T EPrppBoR R isep paitsfagofing each of
the poly@ptida bomporean @eﬁroxﬁlﬁ&eﬂlﬁ(]}h:raBQa’{e]ﬂeéulﬂﬁi sdqleéa@2A)catedupeirelbin B)) to a cistron
that modg gt% j{g Expﬁ s%éxl ﬁl%%a!r}%ﬁc &Qmol%p@ﬁ ﬁ@ %to t{‘:lé éIQ% %mkaand consututwe

I scl osures o are hereby expressly
Inducibls FiRHGH B ATCBEICHP PRFET iafiesesd gl ?fﬁattﬁgm TREyE BRETTRB e i ol in
responscO@dMpriggst BScult@EPiniligd)ge. ik @rebanstloesbsanp oneitht oSMIh grtytemperature.

RQMEJ nglﬁg% glqjéog%‘feg fr P d?%(?l%’ a mee‘t} 0%8%5@711 ﬁﬁ{ ce&napé dfe%%d\n%nfhe selected

[ 1 nki ng :
Promowfgﬁ%%ﬁger@}y&n%ﬁ&@ TR PR aféoﬁ?gdfaﬁdght o MrEEhany Tﬁ‘?"c‘j’&é e promoter from
‘acid |l abile groups, photol a#fi |l e groups, peptidase

| abi | e groups, or 15esterase |abile groups, as

di scl osed in the above-identified patents, disulfide

and thi oether groups being preferred. Additiona

i nki ng groups are described and exenplified herein.

Conj ugates of the antibody and naytansinoid nmay be

made using a variety of bifunctional protein coupling

- . e Py Y
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dol astatins or dolostatin peptidic anal ogs and
derivatives, the auristatins (US Patent Nos. 5635483;
5780588). Dol astatins and auristatins have been shown
WO et ere with m crotubul e dynam cs, GTP PCT/US2007/4060115
hydrol ysi s, and nucl ear 35and cel | ul ar di vi sion
(Wyke et al (2001) Antimcrob. Agents and Chenot her.
45(12) : 3580-3584) and have anticancer (US 5663149)
the sourc%\n% RS %Eﬂ%%\l]zgﬁg &1}; 'iegyarr%cﬁlﬁsg}rmké 1516 E&lat6 frozgngn%gsg96 ence mto the vector of the
inventiopy Flohdheptvig pr@wofﬁf@?qu%%nﬁ ﬁma'rttﬁijm}?é?ué?fwﬂféixmﬁ@e &i@% faéﬁ%ﬂmphﬁmon
and/or edpfesdidaef @ntkdeb @eys. thdome qhaoﬂ;hemﬁ;lh:{tamgoﬁx)pnﬁr@remmuﬁlm@ ad theg generally

s STRRIBY e oA SR B o s

promoteEy enpl ary auri statin enbodi ments include the
Notnﬁkﬁhﬁtblﬂe ot vakeich Iﬁﬁkﬁl@m&h&}&l nlikdé B BHoh @roﬁimagthmgmmaﬁ&e and lactose

promoteréésﬁerrg tryBIip &ﬁn}% d::r o%r Sﬁﬂfm an[l_gl% IES}OII,DX!EIU% c%o%pﬂy{gc p%omoter

However] @%mgar@thatmelﬁ@eﬂ%w baeenazwuas O@Iﬁém&ﬂﬁ%qt%%l@? Rbaggforomoters) arc

suitable e T NTHB Rk RIde &qﬁeycek DSObpOFuBLisel, hytebly efaBling B emeﬂ WorkérSperably to
ligate th%nntg) CII;:treotn BEY; ceog%g {hc M1ghte:§&}eavg%lt'wpn3 gﬁ%endug lé%é %ﬁ%l?%\%%?usma linkers
or adaptqygip élpﬁlaﬂﬁyﬁ%ﬂmﬁ'ém&%ma’ﬁ éﬂﬁﬁar pepti de fragments Such

BERE hplet DR dSentiad) eRcifito 8 R ts refd@ibin@X 8ot @mpracC:oEdkiiidsignal

| sequence G%Iél})(?l%gnl E:g!"%g?(cts Qraqs]']sohau§%& tlhlg %}% Iré%wHE&%%%d& %ggss Emen%%ﬂ% %%&neral the

signal sequygs maﬁhf‘a’d@ﬁﬁﬂéenp?fé@é’)m‘% watt s beyRR OF g &W HOEWPH@ Y Agthay is inserted
into the @EtoPBfRtsizthescGlRBE @ty for theBursdid df Slisdivmibaidbiasheahd that d;rmggmzed and

eSS P B GRRL R6E0T L By O PO Al

process (gl saQpgmoes pafiye g @@getgql%)us PEPghtifics.dhe sigpal €95Yg)s substﬂ:uted bya
prokaryoP$igra1CafeRE seﬁt&lﬂfom&h@cﬂ 118 the 4dmpPchdsistifped the tlkalifd dhospiidase,

-1 e
pemcﬂ%ﬁpﬁéﬂ%ﬁ sag§ Enter (%8&{(11 é%ﬁ)rlgaﬁgrs L@lﬁg Pg gﬁ'éélg é)ﬁw&)%@zj)d I\(H%IQ %9 gme
embodintoRjobif Fren(PODBYeNATIBRB HEE g cﬂf(ﬂ?yf thy peprepgioy,system are ST signal
sequences Monaamtdaebval i ne Conpounds Capabl e of Conjugation to

hﬂe ! gtgeg &Pect lﬁ@ %&Icnongp%m u?(?g%dbﬁlﬁng aG octr&hll%etg thm¥¢ntl(§1’ cat?&gf‘ in the

ncor orate erence In Its entiret
cytoplasip gf cusiih gy therefypre opsTHRERES Ut powe gt éf-’ﬁa‘»’fl?ﬂﬁ githin cach
cistron. HORMORED) MnVAbIIIBEInt QRO HaeS cBile Are aprehdbd/Folkind 2ud dssvidi to form
functiond] %6[11%9“%%&%3 gvﬁh%tl{hg 5@ m. &%Lxﬁ; ﬁ&?ﬁ@rmns(‘(b Q tﬂeﬁl‘ Qoh%cﬁ esrf:rams) provide

noconj ugat e COITEH ses an
cytoplase seridiengyhatore fyqeble g diids ﬁoréé?mer@&tﬂ@& ¥ RS HaS R5pperpifiae and assembly
of expreSéill protdieARinkd. Prdte hictilcasun GEre 1 abd @¢dvepni cin fam |y of

%R}I?& ltlQ £(1( c&ls%ﬁlgblggp &g!agm? Enﬁgg&ég HPEB&HQJCQCBH Bl:lgde%ti'é‘h%gc%ga and

ar concentrations. For
Eubaoberﬁr %ﬁﬂaqs StamoRere € Smawé’rgam% Exgles RS RRREET inchid Eshericha
, E. §ol)yBhlli (326 8. dubtfBs), Pat@atiSia Psflidn@Fdpechs 7.4 48. BB Ginosa), Salmonelia

typhﬂnu.lﬁ.m‘? g%ra%;rgarce% %eb%géx Pr%%7£ngZﬁ)a}RhléJb1ZRQﬁ®Zs’lcgla, or laaracoccus In one

Aneri can Cyanam
““VSfe;H%J"Ef G| %Pﬁ SPRRgnsas hrolpaslisiapieed At torthiops @ypmtion.
ExamplefBE. e st dhciuicdrbial 83 1 1uBachnh@m Nxtinir el Mcdahulirdiol2R.ad(l ] (Washington,
) a 1 I t
D.C. Al%gl%]dges? 1 eigé%%rgglgl%% Pﬁ@‘% 3%%% 2’(21%9%1%6 l;}@‘ﬂng 27, @5 and derivatives
thereof, ipglyingsrRpBRA PEHE §BOPRIEI 139 ikul %@ég PI3 i Iftiﬁcéfs AompTMﬂmpc fepE)
degP41 lafoeSrent N Red,655) SOtpatreind ad ﬂ@lva&nmnhe@mum Bandi 2 (ATCC 31,446),
t

E. coli BAE %htiequs"’té"réc 31@% V\ﬁ]& %% 1£ %JT‘E:Et I??b% %ﬁi ang Sl%‘t@'(ﬁ% l?ﬁese examples are
lﬂustrantea% g firfen Mathefls égrp@nﬁ:a*e@oudﬁtvrl%w Fylohipe &P tegreniipmed bacteria having

action and do not readily c¥oss the plasna nenbrane.

Therefore, cellular uptake of these agents through

anti body nedi ated internalization greatly enhances

their cytotoxic effects. 25iv. Qther cytotoxic agents

G her antitunor agents that can be conjugated to the

anti bodi es of the invention include BCNU,

strept ozoi cin, V|ncr|st|ne and 5- fluorouraC|I t he
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The radi o- or other |abels may be incorporated in the
conjugate in known ways. For exanple, the peptide may
be bi osynt hesi zed or may be synt hesi zed by cheni ca
wOoaniao@ti d synthesi s using suitable am no a®Ca/uUs2007/660115
precursors involving, for exanple, fluorine-19 in
pl ace of hydrogen. Labels such as tc99'n or 1123,
. Re186, Rel88 and Inlll can be 1l0attached via a
' Y
defined g%ot%%gs'ha% Eish Ay i 18 désprﬁ‘oed%ﬁ,%r ega??le ﬁa%%%%& @5‘09@@4 (1990). Ttis

V la a lysine res I d
gencrally(tp?easﬁléfrto sglect g a]{pi(gqgt) bag?rgéﬁglﬁfnt(giog)sm%on r@%@bﬂﬂ@aﬁpﬁ}ﬁ)hcon in the cells
ofa bact&ﬂm D exarbdle, (Eaﬂ)hkﬂerrﬁﬁ,eﬁ Sdﬁhﬁoﬂellha(k@d’cﬁﬂ)‘t’aﬂbﬁuitabﬂ i$@ ashtBSost when well
known pl %&%&411%%39{] Ee)lk}gg g;'b ge IOW§ 8‘% I?Je& ! %L@JBI Mne rcphoon Typically the

scri bes ot her
host cell éPé?tﬂé Fqcre’re minimal amougiy ﬁ YHE CIBfIes, ﬁgi agﬂthnﬁl@wasg llﬂgubﬁors may desirably be
incorpor@dtintheceiiculagent - nay be made using a variety of

bi funct b9 nproteln coupl i ng agents such as
‘éucc%nlﬁgdj yr |dyld|th|o) propi onate (SP

Hog el ﬁ?r?ﬁrﬂffim]ﬁd m el WB‘PW@PH chsors and cultured in conve?monal nutrient
media ma}feh ehvepapate for andng )p;ohxaib]e sE1SMCapsformaitsn@tainpldyiep ke genes encoding the
desired shahdnbes, 01 fUNctional derivatives of imdoesters (such

as dlneth | adi pimdate HO, active esters (such as .

direasirEastiap W@y&%%@fm thg Wgeﬁ%p&%lg)st(sg ‘[}Etﬁhe A 15 rephicable, either as an
extrachre@lobtin@l Gin@t ey tlehromixosal i achot. Deppitng naiSe fatichusas wdbfgrmation is done
using stag(ﬂfd%ing&gseag ﬁﬁa‘)e &ﬁ&%@ﬁ%dth@ Uéhﬂﬁﬁ trca‘ale& cﬂﬁl@j&%‘%ﬁl&ﬂﬁl chloride is generally

erivatlve such
used for kﬁciggaé ﬁ:_]lﬂ?hgf W@ﬁ%vﬁjwa]é?mseﬁ@aﬁeﬁmt% 5or transformation employs
polyethylhhd dHOGUPMEAL ¥s afslitctchaiguetuadd isevetrdporiiod | socyanat e), and
pﬂo&rﬁﬁé ée}{seusgd tyﬁ{)&u%&gﬂp&)ﬁ&g St tﬁeﬁ%ﬁho@%&: grown m mcd1a known in the art and

| uor o-2 di ni trobenzene)

siable 5 R S TGO L BB P G BB S IGE BELTT BeQ) py esesy

~ nutrient plledtetita i@ ton@lembodBehig Migencdia Bisdldd8 Bnsy(a k@& Yn agent, chosen based on the

construct%ﬁ p@@exﬂn%ss oﬁl%!me Q) selectlvely rmit %owth of prokanlrouc cells containing the expression
1-isothi ocyanato enzy | et ene

veotor. Hor exapple, ampiciing s edded (o Hﬁ@}? i %Wh Bﬁ%ﬁ@%%ﬁﬂ@%%?%ﬂﬂv gene.
shedeatianguagents Heddes coppBg@tdomnd obrzmaphapue seotd wy alsobe included
at approgr@[@ ocﬂggnﬁgig&\{ntméﬁ&l a%ggodi/ ag'i;.l']g%él'c v;{ﬂ %Mm@@}ﬁ 1%11191 such as a complex

| eavab l'inker" facilitating rel eq

of
nitrogen w{cca IO(BR(?D& y&]ﬂfu;@m]r%midﬁlal ey P(rnimlr_oal o1 MOrS u%ng agtﬁlts sSected from the group
consistin@afi gilxattadmic, | cestdirierigeaminepibiotly e dig e ihtitolaed fifhpiberiol.
@EE &L@&iclhgst &e'ﬂ%@&ﬂturgil a%gt;h)yg te‘n!lﬂeﬁ{ﬁl%g ]?Qf E. %I%M @ﬁexample the

contalnln | i nker % ar | cer Resea .
preferredggnpf?tylrcfglges (ﬁf@@%)ut 2004 18 ab(ph%fa‘ e(h Pmmrefe@blg ggm 6%1) 25 I‘FBJ[? akBg[ 37°C, ever
more prettSaBKl at :B&uT BEC CW@H%ﬂﬂSmaiﬁurrt 1He b Y @Mtdn@iRg BOGPILES S koyabout 9, dcpendmg

mainly on %n% l gér_g olr %{(C(e)l? r q)sté)n?feraml)lﬁ?%§g %ﬁ&gbog&%ggld%’%{?§mferably about

7.0. LC—SNCC MBS, MPBH, SBAP SI A SIAB, SMCC, SMPB,
Bk pfﬁlo%M;&ed ﬁlﬂicfeﬂ:r@@smctﬁldkTﬁ@m'}eﬁMlﬁmotﬁdﬂxfn@ssihﬁSinduced

under co%oli!tlons su%lbﬁ%g thf %1118101’1 <'§4§1|§ éarqrqg%ﬁ Z%JB f W@ %}?@%\!&% promoters are used

for contrelbngiransetingpy (Xf ﬂ_‘g\p@}meﬁ@ps@ AG@I(@ngy, the téﬁqﬁ. kogt cells are cultured in a phosphate-
limiting B&d@ﬁﬁﬁgﬁ@gﬁb@ﬁ’m&xﬁlﬂy the PagiE0mthiting hediudds e AR.A ISBGIRAGLS €.,
. 4
smmon . 3 B N AR ) A B LD B POE Ak Bl dcorting o
the veoto ppogies eﬁ‘ﬁlf’?feé@w kepép BO¥; ugat es (ADC) of the
et Hodent; akt e@iﬁﬁsbe}a a6lypehtieyof thé pe@ftjitveaitiede deOet@infto Mid recovered

from the R%np%%ng S48 T hggr? egl%] t l@«%%LSerZUV?rﬁ ‘rvglﬁalﬁ l%lgglges g.hﬁllﬁﬁgmi@? Hﬁcﬁ)gr%f%%u&neraﬂy by
such megy$ aspwq%pﬂ F]:qu, S()ﬁdﬁ%}mb@' I}ﬁ}se%e é(ﬂls By d]grémfélr ]l dgbpEg AT ggole cells may be

enpl oyi ng organi ¢ chem strys¥eactions, conditions,

and reagents known to those skilled in the art,

including: (1) reaction of a nucleophilic group of an

anti body wwth a bivalent |inker reagent, to 35form

Ab-L, via a covalent bond, followed by reaction with

a drug noiety D, and (2) reaction of a nucleophilic

group of a drug noiety with a bivalent |inker
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20as NHS esters, HOBt esters, hal oformates, and acid
hal i des; (ii) alkyl and benzyl halides such as
hal oacet am des; (iii) aldehydes, ketones, carboxyl,
- WO0807/33849€i mi de groups. Certain antibodies haRET/US2007/060115
reduci bl e interchain disulfides, i.e. cysteine
bri dges. Antibodi es may be nade reactive for
conjugation with linker reagents by treatment with a

removedt§ @éﬁﬁ‘lﬁ%ﬁho@ gE0tatSH Che ﬁ@m@Tﬂ_&vﬁﬁ Rtk ﬁlriﬂﬁda Fok @Jm}lple %ﬁﬁhmty resin
ei ne brld%e will thus f

croma R PG e SR PR " POl U Ay Sets s e
removedgfoguipsulgigarndide ¢uittne oueroeat teme 6iteatha1lddmne'@@ted for uighpurifieation of the

proteins gn%aseédl R &ﬁreésc?ﬂ?bﬁﬁ‘c%mdé& ehbe etk aﬂtlﬁe&nﬁtea Gﬁng(oa;{nﬁdﬂy Sown
I | n amine into a
Hmm“kfﬁﬁg y%@g %ﬁ?%%%%ﬁ&%Fﬂ¥E§§ﬁ§&kggn Rt¥FBduced into
e andot d6d yavéntipn, iptégvertiuctidres @oduyicdyy laro trapidy b afgrmentation process,
Various ﬁ.‘%@-scafe \fgaobatt:ﬁ%ﬁﬁntatfoﬁ leoeedlﬁés a@ﬁa@iaﬂ?&’f@ﬁpﬁddﬂ@mﬁ &%c&h@rﬁn’c proteins. Large-

‘scale fer%gz‘} %‘Eﬁ 8%&: ﬁtg(idiﬂ\} Q&) 1 Faﬁaec%é %8 &Lcl?)ggs){;) d d&? htglg gf c?qgamty These

fermentopgusd 4gisdky ircheligs te dﬁl]nbigtatan ofl npthigatsi tmeelmliﬂ gé}lqoswﬁigﬁ pefenved dagbon/energy
source). @5‘1@1@ $ee M‘Laﬁm%ﬁgﬁ &‘e%ﬂﬂ@ b feHnedidtiGn B2 td-BOEY hhi@ doofe QRN §Broximately

100 T A RS SP PR A FRae PG Fhagent o

dr afgmeiiton BOstsgadustiafol lgbfy@ 9@5%33)9 edvraaityi tydnthideser i yellpkave been
grown uﬂ%x' B CondBord 10 AMeliddd ALY Q@aa@omsn ot a&bdﬂ BOEAGEFH S stade@he calls are in
the earlytsﬁr m al dehésgne %fk %t I%%%e re%géagacco dmg to tga%ctor cons%ruc¥memé)tls10yed, asis

dru
known ifthearraaddehdribmigbivei Edls SesHieffowh &g shorgr 9@@@ myo odnevang Cells are usually

induced St #3kt@2-bd 1R G8RouBH loABYor BBridt ﬁldﬁbﬁ&ﬂ}me%lag be Lﬁéﬁ

oroh d i de, reagents I ta e
b BEAPREAL. Rt ST P RGPk Bt B tamentsion
condihmp@mhe ondifdd. 50rgkay@@sty lmapreyel thaﬁpweb@wbw ﬂi@c}folém $fdle secreted antibody
polypepik QSNSRI R¥d 3RRxREssiSOMRbpdirhd PRdi@ns s agdai;a)rdmybsmajqu DsbC, DsbD

nd keton roups |n he
o R RN SN0 020 5 BB o P e
host profapietiqrallys B chaBirene @W}ew@hﬁw@bemmmsaﬁ@@ facﬂlltﬁe ‘éﬁwméﬁoldmg o solubility
of heterd®FRR Biol¥ R roduBIdGH 6k 1BE1 KRNEIRT Ohed @t alN( 0@ MBio@herS B14i19681-09605; Georgiou

et al, . E q’% QRIIO %%83r %? (ge%re ?011%"a a? i% [E §?’atent Wo 62’2 gl ]_J{Io nn and Pluckthun (2000} J.

i"oda I’'on
Biol. Cheph. éé‘hVé‘l@ 1|7¥95p‘1~63@eaﬂéf’1u@kl%ﬂ @PQ%{ B@hﬂaﬁlﬁ &@rlaloééé]délﬂi’é@ &gl (2001)
Nb1hh&d§mmgmw:ﬁd992) Bloconjugate “Chem 3:138-146; US

q‘o mmfrm e) rot Sijlfm ota €X resse?é gger?]gﬂrolus%?o% c%gj-cgdlly\%oschﬂ]g ar¢ pro%olytlcally

sensitive} QAN 1@9@%@@@1@5@@%#@@@ SPBmes icqtdps@ ot e pignfigre For example,
host cengrfaa«.u ﬂﬁy RAncAifil t GFDieRiY mitRBhEIL he Bs cRJondW@bwi HabtriaBfoteases such

as Protczi,s]c ’InSé gPt 'ESP cﬂrdwalgéidgr(%é(age M ertﬁasg‘g’ Pdo%dasc% a%bmbl?au?ns thereof. Some

‘osem car bazoné driazine car
E. coli p@ﬁ@ﬁ@étrfyieﬂywra A evaéﬁméd%@b@bm @r efemple dely fag( 1?%?) FigFaptieorgiou et al,
U.S. Par&ON& b et 36 D @Rslsionkthh 6. ehdnt 104 B508] 102; Ga YRS, Midrobikl MK MR esistance, 2:63-
72 (199 ieties and linker reagents including: (i) active
sters such as NHS esters, HOBt esters, . .
e Freiofipgtls colighansaeficnieipragralytic qupymps 4l kypsforedj with plasmids
overexpid@Z e ohidrt deSrcstigbreiasrhiRal .omsetian BesSpredsioh tyjtem of the invention,

et ones, carboxyl, and mal ei m de groups.
Aj?gg%g?%ygtw” a fusion protein conpr|5|n%@the

Sivdataeienadlieyanatdrisdoerganibe Heyn tempre, The feflowingyrocedures are
exemplafy%ﬁ @HMerjﬁ(ﬁﬁc atloR GRBIIGEL FacObna iR ok 1&@@%&}@3@&@1&@9 columns, ethanol
prec1p1tat1011 gg.:rse ghafeh A ICWOBHS? gphﬁ %1(1:" sﬂ%cg? i tgalg\érjle ?Jxé%tg ecl)'fglsn cg r;as DEAE,

adjacent one anot her or sep@ ated by a reglon

encodi ng a |inker peptide which does not destroy the

desired properties of the conjugate. 10l n yet another

enbodi nent, the anti body nay be conjugated to a

"receptor" (such streptavidin) for utilization in

tunor pre-targeting wherein the antibody-receptor

conjugate is admnistered to the patient, followed by
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The formul ations to be used for in vivo
adm ni stration nust be sterile. This is readily:
acconplished by filtration through sterile filtration
WOoReph3aetds. WO 2007/ 130697PCT1TJS2007106011FCT/US2807/660115
Sust ai ned-rel ease preparations may be pl epared. ‘
Sui t abl e exanpl es of sustained-rel ease preparations
- include seniperneable matrices of solid hydrophobic
ch:omat@[@duwgﬁS FME ahRddAsh it ﬂrémﬂﬁﬂl Mﬂﬁa@dﬁn Jsﬂ for example, Sephadex G-
i nvenfion, which matrices are in the formo shaped .
. articles, e.g., filns, or mcrocapstde. Exanples of
@u@ta@ﬂ@ﬁmmawaase&haﬂmhn@@hﬁw@huééﬂp@hyeg@éﬁ$QHMWMmufﬂwﬁm
length aﬂ% hégﬂﬁ&% oftﬁegﬁve%ﬁnﬁjoﬁm A 1s a 41kD cell wall protein from Staphylococcus aureas which

binds \w%(ﬂ |t?i % fﬁl )of a% %%g{%a%gfsalgéﬁg Inﬁginol I}{ﬁ:)th. 62:1-13. The

solid phi¢ 8 #BicOHBip Adopobyihed § poferably g baltranoopaLE elzlam of syica surface, more
preferab@rtata%ﬁtr?ﬂﬁa %ryélﬁ.@gﬁn%in of! i@ﬂlw?c%ﬁﬁ @dié%' & s‘é‘ﬁl@?ﬁbﬁﬂtﬁmy B Ydiumn has been coated
acet at e adabl e | actic aci ol|
with s A Dl U, T AL B B PR SRR PO
- s te G5piee pEmritrempobericpettidnderividirarcthetel I:Lyt@le b descelieed @bove is applied
onto the @Qﬁﬁl A, 1%1()1)1%&150'11@ Qb LR sREIBE Bk of tﬁé’kﬁhﬂfb@} Orirdrfr 18 Protein A. The
b t Hﬁg W H@
utyric aci ile
st P S E R A o oG GRBPec aly fo sy o
interest igTyedybred from] thegpslst phfise pletionl es for over 100’ days,
%ecﬁéléarmg &&%&d@,@&h@ m@}vmsstwh@t eins f Ior bshort er tinme
r|o S. en encaps ogl obu
R R ST BT i, o WEYP R B L g o s
Sequencfa goriegaf eplagion orcas bt n@fﬂer@xr}y@ gugngantep clppynt ¢ prowotet an@ F@nscription

tmmmmk§§ﬂ&£&ng in aloss of biological activity and
gle cha es in inmunogenicity. Rationa
SFeHrEL<E OﬁgzdeV|sed for stabilization depending
@‘we@héor mectreakacyelid rpyiokNme, alsFomtagne gigpsl equeidk ot difsr polypeptide baving a
specific a&gffg@ gﬁ‘éﬂ tﬁHN RRGHABE B hdnSe SHhiSik 6%613&611&: Of iBBrest. The heterologous signal

sequencg ﬁ%]ie%"d&’fe§eﬁﬁ%€’|“d’é‘e ’ﬁtllsé?c(?ﬁmzﬁé 'c?nrd grao%:ela_%g F €. cl a}leg Ey ?Tsa?alﬁygpudase) by the host
cell. In mutmiedirerdl! dyypresyioninfapimaldpn gighat sh:ng:poy?' as rwe%f}sdg@ gecretory leaders, for example, the
herpes simpRPED Lidndll Bavhil-piE) aci di ¢ sol utions, controlling

gg ﬁﬁgﬁnmfgntentﬁégu;gggmﬁgpﬁg AR:1E d|t|ve §T§y

Vel opf g Bpet yiner rex co
Al Greriddedirash t he present invention rray be used in,
foRker@y AP o8y of tePlicMiioh k&upoReniik M@ ncadd fdr Hmﬁxh:lll@n :bex@é’sﬁ@@éd‘&ﬂsCFor

t.he |nveq n provides
examplerr%‘i %%ggn%'ﬂol?ay?’?gg o nﬁseéfml Tt T hG R o8 cancer ,

dnesrtiopgasetomp2@prol i ferati ve dlsorder associ at ed
\Mxﬁr&mblﬂﬁﬁ @@ﬁ%@ec@fﬂﬁ@%ﬁﬂtm s@l@&ifo@ éens':l glkd ik RbctisRiBder. Typical

selectmn a%%rbe& ?ﬁc 8%%% i Ctg % r) Ic 5 Ifel,r]n %2_1 nc? 10 6%% (is o ﬂnaerntmgy.];sf ece:g;: tamﬁlcﬂhn, ngomycm
methotreyfie, g1 jethciylingt (baemplement auxotippbrcﬂq‘écmgﬁe@here r‘tlﬂ’éﬂt ion{resiprhompitical
nuﬁienta@%ﬁViﬂdlﬂ@frdﬁFJoﬁ@l@ﬁm&ﬁhr reduci ng, inhibiting, or

é:" t\alx%pltlé: (g}g sege g{m sg:te euu%zt r or es?an\%ﬁ ofa hgsl:a] ceei toseocgﬁs that are
ém ni Slt-nel‘l ng an e ecil ve anou

successfdhtmans@phﬁsmhﬁhq%@yu%@e@r@% P BeteinicopioTae dméfwstﬂﬂéhaﬂd thus survive the

selectiod ré@adn B Hnple2s? BRA BdnilaSscb@Biust 0P i Gat@g cih, Ruybdph@alKQEd and
ui dance and neural crest cell migration in the
eveloplng enbryo Accordingly, the antibodies of the
ismotean papple efiseitable scdpcadlemighery far mamaneban sells pre those (apraphlsdhaigputification

of cells PN ka@mp t&famdio@%sias Sidt $ven 4 D) 0 eydnR fin nelTiothionein-1 and -1I,

hygrom

vol ves .c ul ar degeneration or.disfunctiaon, such
preferabié@n?me 5{3110 One%ge?/eg’rag%ﬁssme(i chront ¢} ne%er ogpé [SheFat i ve
dlsorders and acute nerve cell injuries. Such

neur odegener ati ve di sorders include, w thout
limtation, peripheral neuropathies; notorneuron

di sorders, such as anylotrophic |lateral schlerosis
(ALS, Lou 30Cehrig's disease), Bell's pal sy, and
various conditions involving spinal nuscul ar atrophy
or paralysis; and other human neur odegenerative
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angi ogenesi s conprising adm nistering an effective
anount of an anti-EphB4 anti body to a subject in need
of such treatnent. In sonme enbodi ments the

WORaHEP@di cal condition associated with angi F§EHESPIS/060115
Is a tunor, a cancer, and/or a cell proliferative
di sorder. In sone enbodi nents, the pathol ogi cal
condition associated with angi ogenesis is 5an

'Fme&%%uéeﬁsrnam&ﬁﬁﬂlﬂﬁ &)Iﬂ"k%ﬁ@ﬁ&r geM?eQQsYﬁEnnﬁ@tby Imﬁ@fﬂg all of the
of the anti bodies the invention can

bi nd
wensforgg et W%ﬁﬂ%%?ﬂﬂ%seﬁ%mﬁ%%} AP ve qnfggomist of DHFR. An
approprigi;nhastyeltivies wid-typdigHERNy emtiayehis hafihitre: hagsd ovagy (FHADkel line deficient in

DHFR a8R8F k] QT@@RIg@gsact|V| ty, e.g., in a cell uIture
containing the an i n_human subjects or
r‘i“gt%"?%ﬁ‘%%‘iﬁ‘bi ORPL Ao ERE PGB R R agfited or o

transforraed trith BN s@ifientds encbdingen bitibmiy cwiiswpe DEER b@te(n@ng another selectable marker

such as Mo@i?&ﬁé@ﬁpho&ﬁ&g% U&ﬁ)ﬁ?éﬁ be seﬁm Mgedhﬂ%ﬂémmg a
e 10enbadi t he anti bod

S‘”‘“”“‘”"taﬁ%1 ﬁoh%ﬁfi]?‘f‘%i?“@%‘ﬁ % aﬁ%“ea&“lﬂ"élfcogﬁ‘ﬁ?nﬂi’?ti‘cn"gg AP n""’my"m or G418,
See U.S. ettt Wot4%81By contacting the antibody with the.

%@tp,g,%}e,gwn&hat antigen activity is inhibited.

referab the anti is a huma rotejn cu

EPToHe aéﬁ%%ﬂgﬁ%cfﬂm ”s%%ﬂy %?ﬁia%aa’ymsrrﬂ%f ﬁé“‘i’%’%%%’n%s ﬁ“&%%?m and is

operablylbigked &tk antibody parbdpad nideic widnitomigder saqueass irglemawn for @uikaryoles. Virtually

alleuka:y%ﬁcbéeﬁ& bave Miﬁﬁdhrll&l(ﬁl ﬁ&mc@pﬂbﬁéﬁﬁﬁ t@ﬁﬁ:@&k @Jstﬁ:@n Whi hle site where
i.ncreased anti gen ez(? ﬁie1 g(p and/ or act |tv:ﬁm% :

mmp&%ﬂiﬁ’i“%‘?dné‘” A8 ZO RS S B SR e R N PG Ryon of many

genes is DENCAET jegiveritsic dhua be imy tuxdetotideh 1 19 ergefhmesheukdneticgsys Goh AATAAA

sequence tﬁat QQ}LUQ Ghe m%ﬁa@fo%@l%nygf ok P&y ﬁ%l't(gtﬁé’\ik b oﬁthét%ﬁwé@zﬁhence All of these
ecul e and t he sub%ect is a human subj ect.

Sequent N“Fé”rl bg’flflwd)}m PHEYCEBPER ¢4 ™e a manmal expr essi ng
Bhdodyolyprendewtstripiwn foim asioamtrialyodian bfst dehras joptvodet foogzample, by

promowlb b’tﬁg&d froth bk l:renf)ﬂwlé'stohﬁlﬁlseg hen %%@Hy&gatvr&aﬁwggx mhsl(ﬁgﬁs
ch the antigen has been. introdu

Adeno"”él%l#ﬁ VST RPN B “PREERE Y GEn Y%’Pm V’?}%’%F@@‘éﬁ”ﬁaﬁgp&tfnﬁ s and

. Simian Vs 40 Yr0d, Fram Sgreviedous nigmmahdniphyoaprsofe., thig@ctin pipapies oo igginroglobulin

promotel) @or@ﬁia@lsﬂéoﬁ gﬁﬁa&s %v@e&&&%?bnﬁ%ﬁ]aﬁ%&mﬂa@ﬂe \thmeﬁe@a&%bhlsﬁtm
gge cg iIa‘g lplgmgtars {)tr the mﬁ are corxementl qtl;ta rg\}éiﬁ)restnc‘uon fragment

uman rm exp eSSI ng an
that also agmajng éln SOt vival whgie éf r@h@tmn?hm?gie@ﬁmaﬂhp@@@qr o5ke hrappedytymegalovirus

is convedi@itiPobiairdd % HARITEE reﬁﬁcﬁo@ﬁ‘a(rm@d—ﬂ S£ }yskR Kor V@@ DAIAYn mammalian hosts

using the%g\alg ?p%lr% 2 r‘vﬁ%séf %\?e{:bg‘r:‘llé gg B)&eﬁo %ﬁ% m% %‘b Qﬁﬁag IIB%ﬁcation of this system

i1s descrigd @fl[4$- Pﬁ@t Neval 18 i Mitgretielyt thekapeapeine Vefs fing meymalyfepeat can be used as
the prom@@t | bodi es of the invention (e.g., testing of dosages

Z %%ﬂ cour ses 01; adm ni stration). The

BB €8 OA% nvent i on can be used to treat,

Transcintion of dlAzycogindye akidy polkptidpeldvenieitge balygher eukaryotes is often

mmased@w&f@rag Eahftcer s@fiBkd 186 Be Rectd® MY EMSRL: seﬂﬁeﬁ&@-ﬁ'@ﬁ)w known. from
i sorders ar conditions aSSOCIated pressi on
Ryt

mammal’éﬁ BT PR B b A YO b P IR FREpe T s an
enhancerfEmrmphlanyyticdilsamsl dixgunley ddoidetheii4@ erharver,on thy hpshidne the replication origin

(bp 100- Piloﬁﬁlk %%eg%fr&%%pr@cﬁgx ngﬂliéé? mle‘f’})ogémé e\ﬂﬁﬁﬂ&pénqm ]ate side of the replication

origin, ﬂ%gﬂ%lg\plg nﬁfﬂ#&lfeﬁd éee gﬁ %flaf{s‘% gtg:rlg? @23@%?5 gggcelements for activation of
eukaryotig piotnhieds. Hie eggurenmony be pédel moetivceet)r at 4 mn‘gmé‘am o‘,‘ d@r the antibody polypeptide-

encoding sBtekAdd bit G ly168kd ath MRS £RANESFomdRON- sl | cel | 1ung

ncer, adenocarci noma of the l'ung and squanous
g@r6?ﬂ%ﬁﬁm6?mﬁﬁgnﬁﬁﬁﬁmncancer of the peritoneum
hepat ocel | ul ar cancer, gast¥¥ic or stomach cancer
30i ncl udi ng gastrointestinal cancer, pancreatic
cancer, glioblastoma, cervical cancer, ovarian
cancer, liver cancer, bl adder cancer, cancer of the
urinary tract, hepatoma, breast cancer, colon cancer,
rectal cancer, colorectal cancer, endonetrial or
uterine carcinoma, salivary gland carcinoma, kidney
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adm ni stration (where the two or nore agents are
included in the sane or separate fornul ations), and
separate adm nistration, in which case,

WO 130T r at i on of the anti body of the i nventBi@AISeeNi/ 060115
occur prior to, and/or follow ng, 15adm nistration of
the adjunct therapy or therapies. Conbination

Ther api es As i ndi cated above, the invention
@%@é&%&%a&?&@d HERa AR ﬁq@s@&eﬁsc‘wﬂl Ryptidl gﬂeo il quﬁene%pﬂe@éssm for the
dm ni Stered_w th anofher thera

y '
terminatign %fﬁ;ﬁslxsgiphwﬁ fo%@&m&ﬁf PRYH %lg,h gﬂ@nﬁ%%fdcopﬁmnly avaﬂabie from the 5" and,
occasion6lpEh imatsia@t EgivtstoNel@@tdtiec GramreiENAL hﬂﬂwﬁe Ufhese $eg@hs catitain nucleotide
se gment.@t;%&fl&g stp%ﬁfgdéIL)%rtéd %l%llleg mtt&%éﬂﬁ p‘c‘ﬂ%oﬁ & T Eﬁiﬁk e}{&&hgéﬁscmnbody

astic or ‘'non-neoplastic conditions. In
One useBFHBRTEH €TINS ﬂ%@ﬁ%@ﬁeé‘“’&e SEHR-LAEER g o regon. S
WO094/1 0126 eliditie@rprdsSonchadrdstiesed #edn.by pat hol ogi cal di sorder

i_\;fgggcggn%gd}ﬁgng{gwgpﬁtrfp}?o@tcdgr undesired angi ogenesi s

he anti - ti body can_be adm nistered seria u]zry
SFitaplh h‘l%ﬁ%f??félo}l%‘“\m‘ﬂ“ﬁs%% n HgEFOSRER Aol de gher cukanyole cells

describe@ficfetrC b ivdngfvariebitib beecepu PP a@San obvettkbete cblfs it dudure@issee culture) has

become QBE'H?!Q ﬁl’b&:hlgé’] E%np@§of%§eﬁﬁ&%ﬁalﬁ9m1 lgﬂesOaQegmonkcy k1dney CV1 line transformed

ernatively, or additional] e i nhibrtaors

by SV406€0%Z) P66 (b8 e PR S AP S P g i
suspensibr@ltead) Giahdnpdn B4 J. &t ]Vbtﬂtﬁﬁ 5¢ ca7 e babe hensst kidkt @igBUE] ATCC CCL 10);
Chinese gamgter ova'? cceﬁs/%}ﬁﬂl 8H@ QHBJQJS&L[ 5.'1' ﬁr@c %ﬂ %%SSCI W@A Q’f 4%(1980}) mouse sertoii

tirons usin

ffe
cells (T%W‘r‘bﬁqsl%l?lﬁcprsﬁ 23:243r23L (195 & @}oﬂggiz J,n@n«é;( g;lls (g}rl WreECEl 70), Africén green
monkey Eiday tdllofVERDY6, ATHE GRAAISKT)Simat degitaicatindoe celio (ELA, ATCC CCL 2); caning
Kidney céﬁ %S@K'A@I’cbltmbﬁ‘) ﬁﬁbﬁo% A8 ced BREGK tﬂb@ c‘Rﬂ’Q@Qb %HJufnmg cells (W138,

rvals r ftrommnutes to
ATCC %ﬁ@r@m&%‘fﬁr ghi it %?Péézeﬁ’? S¥at wawh mﬁfﬂ%ﬂf&%ﬁ? g rog?%% auBgpcLsn
TRT celld (Wigthér\a0al. oAnnmON & . S@UF0S $8B146108 (198)r MBR & padt; €54 ¢eHeand 2 human hepatoma
Imc(qua@-I)l -cancer agent nay be adm nistered first, followed
the EphB4 inhjbitor. However, sinul t aneous
gﬁﬁfﬂ? ot Famtprgid W RIS TTRE PRHSSER Ot RamaEPTS %ﬁ fisiody production
and cultiggdtin oaytiohdl matieni gedél redificdss tgmptiat odndudlitencefs @Btting gansformants,

1 WL S colibehaRerl k&uagaent s adnini stered in
Ommp@{{%‘ol %aﬁ ocr? wﬁlh an aér‘??l -EphB4 anti body will be at

{Hd %ﬁ‘ifg‘ﬁéhieg‘ﬁ‘%” or veterinarian's discretion. Dosage
YR 'céfs (34 {o%d@@ th ﬁ%ﬁﬁ;ﬁ%&@n @% hiRrA G YRR of modia

maxi nal manag ement e conditions to he treat
Commergls e RGO G A TP OB LTS et YAEG S oM
1640 (Sigri, ahcylpﬂ!beﬁf)'s Modifiaiigit's Mechgei@MEN), Biema) 8w euitairiclot daiuring the host cells.
In addluéﬁ'%? fth&né%ﬁtdés%ﬂed Q%ﬁ% 41 rﬁ@nﬁ %Qz 5834!1' dﬁ&' M@ééﬁ %alflﬁ&hem 102:255

1980, R ke e A e SRS et LR eRy 705 or
U.S. Patadf Rd. Bgo8a byt be@sed etuloageata farik Hobh eellanddy-of BSEptiB4nay be supplemented as

neocssar?ﬁ]'ﬁﬂ IRQIQMSS aJJ(ﬂor Bﬁ&tgﬁf}uﬂa f%@%eﬁ%ﬁsﬁ unf ltratlﬁerﬁzp %ﬁ%ﬁ%{b\x@{ factor), salts

inhibitors potentiates the ef § %
(uch s s PSP, S B, oA 351 BRI D P T & 1 e ieos uch
adenosing RAEMIQWEIE ) tntibintick frechef GENBONY ONbdred ae@ plewutnitsd dedig@ng inarganic
? aPfina ARV & (S:L g{%%mcnm\_{@.r range), and 01110056 01' an equivalent energy
2007/ 130697PCTTUS2007/ 060115 i cal |y, the
source. %’?ﬁqthe’i'ﬂﬁf?%&ry élﬁ)P]iG]Bﬁ)&ﬁ ey alé(hla: ]Ja:ﬂ)fl?d a& @PIIB@PTC 5 g‘uogsﬁha‘z would be known io
those skiiediif tdire Thonultirhenditiore sah asiemnpetagure, gH. s@idisaie, tro tholepakiogly nsed with

compouﬂd

_the host geﬁ géi{&@d for Q{ﬁltcﬁgll Qﬂd iet lbe %’p&% %Qﬁe oﬁﬂ&lﬂy a3k MARL growt h

gromm f a cancer cell. In one enbodi ment the

I%ﬁﬁ@@F?Qﬁgﬁ? is an antl-anglogene3|s agent .
Antlanglogenlc therapy in relationship to cancer is a
cancer treatnent strategy admmed at inhibiting the 5
devel opment of tunor bl ood vessels required for
providing nutrients to support tunor growth. Because
angi ogenes s is involved in both primary tunor growth
and netastasis, the antiangi ogenic treatnent provided
by the invention is capable of inhibiting the
neopl astic growh of tunor at the primary site as
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In certain aspects of the invention, other

t herapeutic agents usefill for conbination tunor

therapy with a anti-EphB4 anti body i nclude other
WOoalBpeo her api es, (e.g., surgery, radiol ogi F&T/US2007/060115

treatnments (e.g., involving irradiation or

adm ni stration of radioactive substances),

chenot herapy, treatment with anti-cancer agents

lWh%]E l%q_‘l]g pe%&ﬁﬁrﬁnt%ﬁncﬁ@(ﬂg Mbdd? cdn Iﬂ%r@(fuged II’B{ICG I o @}ehm&reﬁed 1nto

. Alternativel or ad i gna two or
the m"d%i*ﬁt FB’G a]?"%%‘iybﬁ Wf’é‘?‘iﬁ%mffﬁ‘él@&ﬁés DS iy %Pmi%]?‘é ddrs F@F’@Hf* s or Tysed
fragmen®@ kel rgrRIvad, th Syl eylcehi@fugition crathrafileation - Wighnd v agfitediciglsetreted into the
mcdlumtsg&%mgt%@, iﬁ)rrl;} such%%&br{@%mslée g@ﬂ%}éﬂybﬁstgﬁﬁ&fﬂt&f u@illg i (Q)n}ﬁch%Qlly available

ni.ster one or nore cytol cine

 proten O EHB RSB AT & PMUBPE £F%C°aglﬁ%f§¥a§°n pgh prtese i

such as IMRFemly boinclpleon kges tha fonebitoakpotb ibibd prkiceigisend aln@nhma iy be included to
prevent &%&R&h gfra%ﬁogsrooﬁe[rﬂ%@ of a 30c an C er cell,
agm ni

stering, effective amunt E?n .an on| &1 of .
EpHABAbody, reys g Prepatst Seye e £7ls oo W“Bf 3fitss § 1% iy Lapatite
chromateyppapy, gdh denobihersdsp dislydiscand gBnityshioategripbst vednditisty sleepiidghabley being the
preferreé ﬁnﬁcgﬁon%cmg Sﬁng sd/i\ﬂaﬂlﬁ}v Wzg as aﬁaf‘ﬁﬁfy‘ ligén}d dé%gnds on the spemes and 1sotype

th { t
RRNRCL U A RN SVIRAL Kl - ——
based ont@ifanl $1(R28 dr Y hdaV;Sdhalﬁsf(Lmﬁlﬁ&ﬁﬂDsﬁ ke . apeubl. Meta,gse M13 (1983)). Protein G is

recommeﬁge% fornF| algsee go ! S 901 gun:bag ySh(ﬁig ’nﬂ Lﬂ%% 5: B%%S . ﬁt %ﬁ%ﬂSTﬁe matrix to

un ers se of or lnary s
which the pfinigyigand usﬁéac%?ﬁ pﬁrnmgtrqﬂa% @areﬁsé@%othsf PR AiEPRp efgchagically stable

matrices@@8 B csnt&ﬁw pblle gtaﬁ g;m@ha&nwm@n)sdﬂfbde f1be &e faaérrﬂexa ghyes and shorter

processi r{g:xeso can be ac evcd Wl@lla ! her V\Q)eéy m%nses g CH3 domam the Bakerbond
era eutrcs ar adm nIS ere

ABXT Mr@?@rﬁb Tn%@k?fo%lwsltur& 5 hﬁe\wf@tﬁgﬁmfﬁ@@a&m }e@%@que@/&f Pra*ﬂn @ryification such
as fractt(inﬁhoﬂ 615@9@1 éMhlaﬁgc bk, Mh@ﬁ@&ﬁipl&&@ﬁm&&g’h&e HbI® chromatography on silica,

chmma grag gto%lh b%PP,g.%bgﬁﬁtd%g?at ghypolﬂxr?in%n caﬁ)qg]{cﬂémgé r%gnﬁ glg:h asa

polyaspagits a@d foéﬂmni Baomakousigu=S- %ﬁ}ﬁ F@JZl{ﬁrTmQ%m sulfate pmczrpgahf)lll are also available
dquh@@@ﬁé&@B&QZH%E%&%B@O?I060115 Rel apse Tumor G owt h
invent i.o l
;Frh%wlm yﬁn'e 1m a.ry li’l%c&r%irén\?/ é(lﬁpgsﬁ ﬁléa 'ﬁ?inpé; 81@5@1% ﬁ‘% %EHQB? ol“lh&@sst and
contamineplh BEyhE s@&ﬁe@a o Y@Pﬁwhmt%%ﬁ%@ﬂafw e Rtiag putfer at a pil
between El@)hﬂdeES BRRABY p&Rinted G O cinSentifivk (.0, (RSBl @2 salt).
gndi tion in which patients undergoing or treated
"ﬁ one or nore currently avail abl e theraglm?s (e.g
CEnBwsRtiop Hlet Ragyiidesimmappepiiugate pisehpesply impd 4t sa@f%cﬁmugm or
“ADC”)tBafrRRY any SHhERE YIXADOMIBAaRE debdigsdapyin admpheod tdd @logic egtht such as a
h VEG 2Nt . _
chemotl:t&gp%%t% Q%%n yé“%ﬁ%n ga}to 0 eiét,r a:a i c?cénr it ?}lé;%l}%%@gf%ﬁ% of bacterial,
V] @rua@wﬂaﬁ% Ahigagryuty fé@f??&t or@ Wﬁ?ﬁ&‘éﬂ olppoyfeduaiiasoniygate)-
rhasd oﬂaﬁtﬂboc@aiﬂgeﬂijt%a@sr fol thhﬁo@ﬂieln&ﬂtoﬁcy&tc&m BOcyloQaig @fents, i.e. drugs to kill
or inhibi{ t%%oq Icéﬂﬁ %&%X@Q’E Qtecfaﬂoglj (@}éﬂg&&%{? %en Fl%‘);; ?ﬁlcmg rR@Qch}&lé%hS 614;

ese patients
Niculescp By iyt SPRREIL80) MarTe Rel. RSt Had! & apienid L1557 s eggecd
delivery af thaQingh fidieBito Afnots,hed i@l £ pONRSdNEleinet ettt administration of these
uncozuu%%%& hrﬁ%{%hntgmag' res?l¥\4e} PJ%P egﬁészl%\!gg Gt &t!y @)rh‘i)ﬁnay\%ﬁ)s & FaPR 'Ei:Q tu!m%r cells

et "'su evel
sough R SRR e o1 R LR }r?e19t3ﬂéP3a?§yTh°ﬂ’& e Aniioay
Carriers DESAEKE Aoadtd ]ﬁﬁaﬂ:&dﬂlbrhgy A ﬁe\tlfh’&e it Miefoalpysj Abe@iies I8t Biological And Clinical

Apphcatloﬁ,‘r AOMHS e%pé? 91d¢| :}g al éfﬁcaquln@lgrﬁlgm;h ltb% 9 %09% Bereby

I'apse ca romﬁ where the nunb
Both P(’l&‘éﬂ‘i‘@élmb@@‘l’sla%d rm&gd%&an I BaYEQRFRIGPEIEEA £ Yoty éttmf‘é%%fm%?s (Rowland ct
has increased, or tunor size& has not been
significantly reduced, or has increased, or fails any
further reduction in size or in nunber of cancer
cells. The determ nation of whether the cancer cells
are relapse tunor growth or rel apse cancer cel
growt h can be nade either in vivo or in vitro by any
met hod known in the 15art for assaying the

Immunocon{
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30WD98/ 45332; WO 96/ 30046; W94/10202; EP 0666868B1;

US Pat ent Applications 20030206899, 20030190317,

20030203409, and 20050112126; Popkov et al., Journal
WO VIshevAol ogi cal Met hods 288: 149- 164 (2004) ;PCAAE2007/060115

W2005012359. Additional agents can be admi nistered

in conbination with VEG-F ant agoni st and an anti - EphB4

anti body for blocking or reducing rel apse tunor

al. (198@ rcgﬂ&hmglﬁnoﬁ %lnﬁl&%ﬁerc @1”1%? %7)0 BHgs IQSE(Q%QSB mfth&is mciﬁ&%aunomycm
section entitl Conb t'ion Therapi es. herein. 35The

doorgi THRSEFeBd Wéie%wf’ewlﬁ%ﬁ . é’r?éG)éEHr'ﬂ EEinE Ve Ry o conjugates
include gt ipxibsShc bediftiiiaTbst slne chxipy sustnag risitlisthadlh@ecnie@nss such as
geldanadaﬁ&'(ﬁ et E’l"&o@ EBtJ&fr 3% the BH %Hée?‘ﬂ&%m 15158 @faﬁ(ﬁeg a%?(bGOO)

trapu tranasal i f desir
BIOOT"“F%‘% Med @E&%ﬁﬁ’fﬂlo 1??1‘-111?% Madha ! %%"r?ﬁ‘ﬁc‘é‘%l%%ff Fosm 13 58 o),
maytansiveitisgBP €3942a5; Linndt £1S (16963 Piod) Okt deadl $iti. USAYS 81 B-8623), and calicheamicm (Lode
etal (19@85]@]&11@{ ﬁ@sokész%é ﬁ%@ﬂt Ll?ffb%l Oanéeme@ ap: §f3|6 tB%? 6ilhc ‘509155 may effect their

subcut anequs” adm ni st rati’on. addition,
eytotoxicynd Fys@ie qf%ﬂ% e BLSS R RE %‘{’”élf‘ 8]6 ”E%/Dﬁﬁ Ib%‘%mq Wf“ﬂ?@i*’?i‘?‘?ra*’c mhibition.
Some cyai kg teud kobewiattive 68css D 20870ABHE PRCFE/WiBROS p19661 Ebepior
declining doses of the antibody. Dosing can be by any
sui tabl e route, i nj ections, such as
ZHYW@{@{}@B‘F%%%&B&?M%@ A} By Fdioisqiopp eRAomppsed of a
murine TN Happa hodiRhd) efibddh exreﬂ'dd[ﬂgﬁ]]lnﬁthl'e &DIZ@@tlgeﬁ foltid of fihe @frface of normal and

mali gnancf Eﬁ)ﬁ[ﬂ% sT a!ﬂg L %’]&rlgﬁqgﬁ/&nsg‘gﬁ%% é)!y Q guoglfea lg.nﬂcg CL%YQ? ﬁwbégﬂn et al (2000)

ornul at e
Eur. Jouf. B M5 CGNEP I L. SNESTR 18 (GO R AT AHS PrACY et 2 2002) . Cli, Oncl.
20(10): 2B 6B OW Szid D4l (D0T) S e rGibdl a0(15¥B261698 Aamiee XEVAINE hisdeaivighaainst B-cell

non—Hod%g{n’%Tié)%y %(%Ea (g't{ﬁ),oz{dq' gg%ﬂ ﬁ:guléﬁn sg&%;e%?d pr&l gedﬁ’:%ﬁehlgsl‘“l a st panents

erng treat nical ‘condition of
MYLOTARET\(Eatmabardeepie Wiss Poarmassutistls o antiods g @}mug%tﬂrfémposed ofahu

CD33 anﬁi)dd?luﬂkfad 1 Gzihicﬁéﬁﬁbﬁn,&fas iheved gﬁ;mbo fot fi€rcaitn othcd myeloid leukemia by
injectioni]?{g? Sl ?1; H&“Mﬁ 6?63{}5 gyl z%?(gg? %7?%3% é{s@%%éf,ﬁsost% Le03762;
57391 15a§7§72% éixﬁﬁéé &a%mb@wwwe ﬂ@%@oﬁ&] pryentite Ay it eppriggate composed of
the huCMe Imhbdaﬁ Bald vii B¢ @suBPERike SPP o't HidyYinsit& drub Soipy MEINEs ancing into
Phase 1T %%ggota C eeafr%eln (o) Eaglgel;s ﬂlmp d;gress anfeo suc Th %01(%2}%1%&%21 ve s%ngrlﬁld’gthers MLN-
2704 (Miepmiuydiopg BEE Bp 1cq }W@ﬁ?ge@hlc bp@gj@bﬂd}f ﬂrpg qoh]éga‘rc composcd of the anti-
prostate §pediftLtheabiz @ tntide AE@SMUPROoDEI HOSELTnkad 1o the BatEBRid dr@ﬁﬂ)lety DML, is
under deve‘iog%lent E’or %ﬁ o eSI’magI %gal cn%'l o% sqmca‘%glvrg 'HJ-(I; Q%%&m%r %dtge @ﬁsta%n HE¥AE) and

B Sanme dos ag Frat
monome%@f?’é@tmdgf%d%?@iﬂﬁﬁﬂé Potclstg. %@C@fﬂuﬁa%mchmﬁft? @9%%?1 antibodies

c¢BR96 (@Etﬁich@[ﬁﬁﬁs@f @ Breidits Oy EEA (M 0 SAGES 10 CD30 on hematElﬁglcal JhﬂJgnanmcs) {Doronina
etal (20(%2)16\616:9 BIO 531180%5 ghg%&g?ﬂ% ALELRS utlc 1 ropriate

hgands.

"Re i nvention en used
&b ﬁé?ﬁu‘ilcr?g@@ Riozats Qt‘ﬁ%lsil@%fl?q?f %@?Coﬁﬁﬁéﬁ% age depppibpd fegein (eg., above).
Enzymatfcblgrm&tvh kAPAY trh@leﬁtgﬁmcs Jhatntd he uetepeRA: dhththe dhyf@odfnding active
ﬂagments ofsde %%enattooxmbgco L& Ea (ﬁ‘%lﬂ Bse o&gnag gen%ﬂl Aafﬁ(gﬁ/ A C}%H abrin A chain,

and course o I Sease,
modeccnaﬁ Plila@oﬂr;haﬁ@cna drFRHEER By fenim prpipissy Biyiofagrgmgticans proteins (PAPL,

PAPIL ahdreiray), euﬁﬂofalc@ tHaROSAHibitR] @vdir) t6tin ARy offitilds Pfbiof Bdlons,
mltooelhg | resg'lé‘% Qen&‘ﬁﬁ:{ny gﬂﬁaﬂ[ 51% Hl% [&%S‘rhécgne% I%%e Qt nggli%l’”?a%ghshed October

retion o attending p S|C|an
28, 1993aﬁt"iﬂ11?98’d’§1’aﬂ3§n“§1tﬁest AAvyilablel o e BpdrEy o red“t%ugfh‘a% qohpelies Examples
include 8B Li' T, *Of, a@VERe. a:oﬁﬁgatce&tnafanﬁbb@ahd@musm adoppendingin@nvariety of

blfunctlo%g %rf{g%pcg\)pﬁﬂggd S 66dn 6£ % QRfflﬁﬁnrbgl 2@3@%%@8&?%011%@ @gb%gimmothlolane
(IT), bifyoptjopq] Q@HVéaW@§@£%§w&d@é@@ Rl y]aﬂé}ﬁil%‘ia@ﬁcé?t OB e (f*ﬁ’éas dlsuwnﬂmdyl

patient, whether, for exanp¥®e, by one or nore

separate adninistrations, or by continuous infusion.

One typical daily dosage might range from about 1

jig/lkg 20to 100 ngy/ kg or nore, depending on the

factors nentioned above. For repeated adm nistrations

over several days or |onger, depending on the

condition, the treatnent is sustained until a desired
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WO 2007/.130697PCT/ US2007/ 060115 i ncreased expression

or abnormal (undesired) expression. In sone

enbodi nents, the disorder is a tunor, cancer, and/or
woaoeR3beopr ol-i ferative di sorder. I n and@CHdrs2007/060115

aspect, the invention provides any of the anti-EphB4

anti bodi es descri bed herein, wherein the anti-EphB4

anti body conprises a detectable |abel. In
S'leejﬁ'a‘[ejel Qﬁ’eﬁlpn%g & %ﬁ Qseggflltmzral eﬁ&% I Y %ﬂi&)l 813:)019{(19&{09 gssbls%p %PJB%I) Q(Ixancdlamme),
‘ 4 antib descri b herei n_and

bis- dmmem@waﬁnﬁs abhe b&rﬁb SW%WP@ZOY% RBY B d}lsgcwte% fstpg axgiptuene 2,6-
diisocyabalfe), vihd Histactivk ﬂmmmmwmﬁntlg diftulve-2 @ dlinploBxze0) NPorics@ple, a ricin
nnmunm%mg @a%%gﬁmp%h {1; edF I agl% @stéﬁ&t 8. lbéﬁl@?t 'Carglm"laﬂ'abcled 1-

abel ed ant | bodi es
lsothloc‘e%bﬁjéﬂﬁs}@alﬂ%ﬁhﬂﬁ%@W@?ﬂ&% g U‘@ﬁ Rﬁ%&lﬁm ¥Ry PER ghelsfing agent for

cmmgmanmumhmmmmﬁkmemémMMﬂmnkdEKB@mwmm assay met hods. For
&E%t se(:-f ax?anmog}he%g IOIQGQ)II mﬁlggmll%oné@lﬁe @ﬁnsas%ﬁlaa)! anhf;h%m&? %HSIDOIdS

al nin e sa de
dolaﬂﬂl%ﬂﬂk@% %ﬁwgo@aﬁ?ﬁlﬁ%dr%% Hdihe d%aﬁtgas 05}]??%6 i?élaiﬂhft%ﬂ"arq’“awﬁ‘”@’ are
also contelgiatedtelelnody to form anti body/ EphB4 conplex with any
E%ﬁgcnsgg %%ﬁaﬂmgmgshe m xture, and detecting any

antib | ex present |nthe m xt ure,
qua%aﬁlbe@m%ﬁﬁmwﬂb% GYERE sty Gddsgeth B&ﬁﬁmm) of the
hwmmmnmmhgﬂﬁukmﬂwmmwmmmhemaﬂhmmhﬂmh are suitable for the

Wsﬁb‘ihsaag Iﬁi@g@i ﬁh}bl{gﬂ%hfgﬁw 991'5]11&&@@@1390%@&%11 Smnﬁc was first

ant odi es and
solted St Py YRS N@w&r SR b SHaL O g St fges discovered
that certdiypieros alags@yce ns@ehsinSUC fuclas saytsusingl ehd (HEmaytansinol esters (U.S. Patent No,

4,151 045%@& Iﬁ:l:yg Es%]lgfgn§ &Maﬁv&%ﬁhbé&s“tﬁ‘em%%cﬁ@&C}Wegabnple, in U.S. Patent

Nos 4.1 5raiy L et S OP O BRI APTE Ao B dr0sa e ghasss 4 09,25
4,313,946, 1 §,9000] 480 BR); 4,328 3404.33 1, 5P 8B 85 et ;B3 EBb6:tad, DG 50,254, 4,362,663; and
4371535 mobi | i zed EphB4 anal ogue, | abel ed anti - EphB4

anti bod i mmobi l'i zed _anti - EphB4 anti body and steri

SHFTGER s e FHBEreg df”é&@@?f‘tg i sty oo ey e O
relatively dcteasdted 18 prepatkive femadn@lionus edmics! n@nificatiert éecitaiipitien of fermentation products, {ii)

amenabli H '&%ht&%h ’wkﬁ/ fuﬁc*aéial Q&B&uﬂéﬁe fbﬂ% oﬁtﬁ,ﬁ Bt e Aol Gisulfide linkers to
anti - Nuner ous

nt i
o e 5 bl SORRREE SR PRdy. N
Imroinucbhingtermineting patidvsiboidrayetinds o exlawtsek, didthet theypeutic use are

dlsclosec? kb‘?@caﬁéle f] H19rPREHR NI 205G '314%168'4 RRFERMan PAREP 425235 BI, the
di oactive_| abel %s noi_et I

dlSd"S”Ié*“rff e e hefhy SRS 8@%‘8{‘{3’& TG ddt g %‘aﬁ"% 56‘51 t"‘é’ﬁa‘ibseCl USA 93:8618-
8623 (196 ectedimuExangl sass whpsing h ripehed deriglagdBMI Thied fodiyelonoclonsl

antlbody@ @ijdn'ecsted gﬁﬂlﬁ@&)@@kt@l cﬁﬂé&c tI‘heQB@héaﬁe Yrad fﬂﬁﬁ tod)@ g%hl; otoxic towards

|nterfere h the binding of EphB4 and anti A LC
s el N P BB A B RGP B By Cho tal, Cancer
Researchi SR A $993) desgiba mphuesconingites ghiwhgh aoiyhnsiws! wah enjupaed vige disulfide

linker to %tnﬁﬁﬁe%ﬁiubg@ AEREE ohn aﬁi‘é%n@&ninlcblgf &&erc@mﬁlcs orto another murine
unlnescent d radloactl

monockf A | Gt be RS RBL= e TihsePofu PSR GmapSoon

conjugatel@ysites@d inzem ot e benag btatdued: ccElg i HHRs3. phictsuiprssdsdbal *HER-2 surface

antigens ?Q%Jzﬂ" qge &r@ecoﬁj@gﬁﬂe Q&h%@éd%@éee%g amotolcﬂ@suﬂi%% t]§ %rge ma@ﬁgsmmd dmg, which
0

f.l uor res ch as rar art
conld e P Ly A S B e G0 U B i BUATPAS ", L AT
maytansilgid topmtatasbered darvsydmic aytpipalcity ihewrcone, | uceri f er ases,

@m@m Ifnayﬁagg‘lﬂom chﬁ;@a&@r %aﬁlﬁ]gycc@];@fﬁeﬁ%aﬁ% fifdng L&%&hﬁo@f @8 Guaytansinoid
ucl |

 mocgy e

(TARP), al kal i ne phosphat as® 0-gal act osi dase,

gl ucoanyl ase, 30l ysozynme, sacchari de oxi dases, e.g.,
gl ucose oxi dase, gal actose oxi dase, and

gl ucose- 6- phosphat e dehydr ogenase, heterocyclic

oxi dases such as uricase and xant hi ne oxi dase,
coupled with an enzyne that enploys hydrogen peroxide
to oxidize a dye precursor such as HRP
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EphB4 anti body from any EphB4 that remains free in

solution. This conventionally is acconplished by

ei ther insolubilizing the anti-EphB4 anti body or
woBpéBdo@nal ogue before the assay procedure, ®SETHB20607/060115

adsorption to a water- 10i nsoluble matrix or surface

(Bennich et al., U S 3,720,760), by coval ent

coupling (for exanpl e, using glutaral dehyde

molecule rSQ % % n@;%}]ﬂ 50258 9236 (ﬂh@(ﬁ&l@k@é clf Iwﬁclplg h&éﬂ? e;@ﬁgs'll)y @E%ed by

B4 anal ogue afterwar
refemnw)mwerﬁwé?' ﬁ}ne}a%nﬁlw m@#ffé%%@ﬁﬁ%%ﬁé P ?Pﬁb?dy EPP]ST“& shovpp cfficacy
enhancir§ @fib:EcitiBftar RE coB X Rifflo i@ ekatiglynffedingbiioiRii@itop @iliiyS T thy anéibrely, although
even one mo@écﬁt’: Slfgox%yagébgcg)%o%ld b% EQ&H&%% &Laggél%g?oﬁ% ov @k% anaﬁgd antibody.

sue section
Maytansweﬁ%wfélﬁmwg%@%md g be yaherktide TN teﬁ%@r?&@ol%ﬁfd from natural
sources. [SuBibRinffarkiBoids sSalgabed, fdr eratpp/th BSoReNoss, 020laGHh Jhe other patents and
nonpate;:E glﬁ;ﬁca};&%' %%erry(ftb Lért%r%bl%n ﬁ&%ﬁ&i%ﬂ%a&.ﬂ 1 r&%ﬁ@%ﬂol‘éﬁ%ﬁsﬁ% analogues

ar antigens in_situ, genera Nronobgeni C
modifiedp (e proReie HRE T OHEITRERSS Ofsraiaaplgno %’F%%%‘(‘Flé‘is i“Gifus spytansinol esters.

ThSSHEnOK lidele lerog@npdve if thom far madmradtibddy-ypytasihdid/ cogjugates, including,

* for exam:[}fé r[F(Q &QFO%)C@ ﬂlt[) S. Iiggt)!nt 5%?@0 ogﬁ(la%lﬂ%zgﬁ %@ rfﬂlarﬁé al Cancer Research

are not limted t cancer

ch
52:127-18b{1817), apreneicnt Apristige do- 19{\9/%?&92 filegi g, ® w4 ﬁbﬁéﬁdoms of Which are
hereby ey BaBporaltely bmh@m,e Aﬁtﬂi»odlyendyammmd caingess cerrkisg thelfrger component
SMCC r:ia% H@V\;}w%m%@ﬁ dESiosQ.PE & é“ﬁaqe by ﬁca%d%r N I%e@@ozﬁﬁ%ﬂ ‘é rz@éiz The linking

he art inc but [imted
groups inghygfige s STGHET SEuRY A BFC&P&W SrfRe PP oups, o
esterase WBiY ghv@psf 45 @Sdlosarin fhe apenidentifledparent i ﬁl‘ﬁlﬂilqethértg&mﬁsanﬁipt @cferred.

Add1t10nals’hnfgl1§( &g@ﬁ%e&ﬁpe%qgﬁeq J‘lﬁaﬁ{eﬁiuf mor the like The

sue s e nmay xed (1.e preservedg
@Bﬁ%'éﬁ% ‘?f@ﬁ aqﬂb%ﬁwﬁyw e B e Bing HAEY © tl%f‘l?qt“’ﬂalrf’mmm coupling
agents sich & bafut:mnmﬂdﬁ 3appyradiiidic pohatact $ROPE hoimg@idpf4-@-falekatdmetyl)
cyclohe;éar?e c@l}bﬁ){ s oﬁﬁc yﬁr@@no%é @ﬂ%cﬂ&aﬂ%ﬁﬂcg gf@mﬁ&@g @udh%s dimethyl

i"cal st ai ned or ot herw se ana (?
adlpmdeﬁ ECBfactye aﬁ%%uyh @»@}wqm}nﬁdﬂ fraeradplaldgiydss (Syphag ely ﬂ%@% chpigarido
compourtdf @tich dies (b-eng@bdrz@f) hédaxetanoe) bidépendsdadpores (shé asbiz@- of

dlﬂZOﬁlLlLlQ&?(%’b 2 &e&%ﬂ?é) %u@)@)gmat.tég %sugﬂ a§ ﬁﬁu’eﬁé@ GLﬁﬁ&gyanaZé Ia&ﬁm‘%ﬁvc ngonne

LN conbination wWth ;lodna teChmé‘%E‘ N
compo%@whaﬁl qum %@PE%R@B%?%.PMGM%{M °g PP e N-
succinimidy-35{2tnyridyydokiv)prap @bt §PDP) Wonrigrene pla Biortetiho i78: 78 73RC 9@ eind N-
succmml%{rp-ll P%cgrhmgb&lﬁﬁ(;awaﬁ) {olﬁg)‘v{d@ﬁﬁ: a @SBRY I%:]:kagéccor ding to
ifst assa bi ndi ng of antlbog_}/tothetﬁﬁ%ﬁ b fih
érﬁﬁtli“’é%H‘ﬂX‘ée aaachcdéb%mﬁ VETLFHY Hegion Reds Joperrf gu the type of the
link. Fothxumydd, srasgdykagsesy & fdrabiblyedctive agleritydrosill ghlpasnﬂonvenﬁonal coupling

techmqut:sj "fﬂé‘ r@a%ﬁ(ﬁ%a Bc‘f&g aPthe @A pgs%ﬂ %m& Qﬁﬁl&ﬁ gn%ﬁﬂ {E@bm 0<;1t10n modified with
whi ch ‘can be visualized w hout f F

|
hydroxyaﬁw %@WPHSE@F getip W*hﬁﬁydaowkﬁmue 4 tFﬁq%%ﬂrP@&ﬂeongg"w hydroxyl group.
In a prefeied enfodigadtaik ljpkdgera foymant ik G podiion dinay@nsinhler andytagen! analogue.

30and4-08R sdad.ahel ed secondary antibody bi nds to the
primary anti body. \Were the second

r ti
L BTy Pa O ST RB pr Ry e R paated
dotastarifd an Ol @gEeptidBulStes atidervstivad the dhrisarin fUS\Prighe Nos. 5635483; 5780588).
Do;asm&g &H sz @ bRDRE b 0 A B8 mRkaRak dﬁﬁﬁ!:s' &R 08, and nuclear

b WGP OB e SO ALt el .

anticancI(ES 63 MBrayd anftimt acas Odiaetyl (A98) ﬁblgmjyromg%gdﬂsf@pmother 42:2961-2965).

The dolést@ﬁ]}%&‘ ahishoah %H%e@tn{l@l bd %Qéh&ﬁjo bny aﬂMbnl}dly HRBgl Bhe laﬁgao%rh&u@or the C

det ect abl e npi et u s are avail abl e which
(carbors e oG BRePET ?“ggri’%% ?2/&8%1 ?%e fol | owi ng

categories: 35Aside fromthe?sanpl e preparation
procedures di scussed above, further treatnment of the
ti ssue section prior to, during or follow ng | HC nmay
be desired, For exanple, epitope retrieval nethods,
such as heating the tissue sanple in citrate buffer
may be carried out (see, e.g., Leong et aL Appl
Irmunohl st ochem 4(3) 201 (1996)) WO
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2+ Moderate to strong staining is observed in nore

than 10% of the cells. 3+ 15Typically, a staining

pattern score of about 2+ or higher in an TUC assay
wWOi2807di3ed9nost i ¢ and/ or prognostic. In sone enmPSATFRIMMN7HE011S5

a staining pattern score of about 1+ or higher is

di agnostic and/ or prognostic. In other enbodinents, a

staining pattern score of about 3 of higher is

V\‘kﬁﬁ%%ﬂgsal s‘fahf[l 08151619! 19&[(]19& thﬁl‘ml]ltls lhﬁed%gﬂeﬁgﬁﬂgmﬁ% moieties DE

t1ssue r om a_tunor or_colan
and DF, gispdosedriy’ W@W&Pﬁ%&@nw% Genpiete ofdrongrtiongo Hgengerd &y g1 Ng- 10/983,340,
filed No €12004)ihe @i6k1c8ite &SHRE Bethrdsdly ihttifdrated BY kefe@ine Mok edtikegSUE

gﬁcaﬁy g@%&dﬂa&e dﬁgwg@ Tag be p%ézgméggmnﬁhg gepa ﬁédgfwmwor mare
nin0 aqeh Bk B tidec RISt Snelan %‘Wﬂﬁ“ P e exaﬁ% aggadfog to the liquid
phase sy@bdsiabkth&ied Eautkodt e Ky Libse tThe Reptile”, cadnies | i 7al136, 1965, Academic Press)
that is ng ﬁgﬁuglﬁ g]b ﬁrﬁd 5@%& dh¥mistry, The agnﬁag[%a%{d Mﬁno@e%@sqy@ bd ﬁép\{red

a tracer
accurdmg\lotﬂﬁ: HEGH]@dStoégtS SQ%WF QS ﬁﬁ?ﬁéﬁ Pf:la}.et al (198?.}? t.Aéla CPﬁfﬂTﬁ(é’r 1 16#463 -5465; Pettit
et al (19%1511&11& EpbBhma Dtdidaa stg43a270;i Peen GIRL., ROl ISgntiebit, €996, 7THE2S; and Pettit et al (1996)
J. Chem 308, 'P?I ﬁ%?%@%%m@&%@ E:Bl%lnlﬂ(zéo‘é) Na@ﬁ%éﬁml bi(?)%‘?'g haf ore

BN T AR ICANC L O A A ASY
hereby inkGB@ QAT t&&@‘denf:d‘ 6 m dnhety (hdbbslinge b riages an@ﬁd:h(ﬁﬁ)dif Béparﬁﬁi]m&mmethylvalme
compouRERA! AMRR: 18 1ABGOTRLLAR GG R decant i ng (where the
1 ng partner was preilnsolubilized) or by
geht'iFlging (where the binding partner was
B @it guibbdihets, &f i@iundchgusso nqa@hsets nvadtifodad the Grdntiondagugated to one or
more cal@ﬁ@ﬂﬁﬁn II’Q)ECCIII&% S'E‘he%ﬁmaﬁlcﬁr?% of é{tlﬁl&\éngréﬁfaa\fle Bf &@Qéﬂg dglﬁ)@cl stranded

e anount bound tracer as neasured
DNA bregrgt - p]ﬁ?ﬂl%ﬁ%ﬁﬂﬁ%lﬂfﬁs ot @repapiigr ofeprdlspproath &W%@“W fprpily sec U.S.
patents SKIOYOA, SATHERSE 7301 16ERTBASHA.E7000E PATEU 0.3, WOrFSETSd (alitd American

Cyanamlh Egmﬂaﬁy%t S&ﬁéﬂd én%oiugs ¢ %Eﬁe&ﬁéﬁ {N}ﬁ% rﬂay@gﬁs@(f 1%11'1’31@ btnh!?e not limited 1o, v,

anount, of EphB4 present in
o, 0 . g B e e Gt R e TR LB g Cances

ResearchUiS 26l 5er92% (98 Chad e ifakhatiorad K Ersients to American @ynadnA@r Another anti-tumor
drug thaﬁlﬁ%eaﬁﬁbgéy of bcqgﬁ]&@&a Lo¥e ARERYn anfifdl {eeﬁot@cah&@amgms Qiﬂﬁ havo

do require a ase se t|on r
immceI b o daﬁotéeﬁ%w@swet %@eﬂé&ﬁ g orﬁ’r@@g@f kg ese e
through argi@dy serdedtidhatalivdiererariyt dnhdnpla Bdir arfrthty@ﬂgptsbl nds to the
EPHRS L bexplesence of the anti- EphB4 ant i body

gfqlgl; ! é&%ﬂ%};@ glgtlzcy W%@%%{I} %éf c&e‘g S asé]?tlon mclu_de %%&11%4
streptozdicfuinaiiong kel fluyroeradili tyefahilag agent snoam eou@cmmmgaﬁéesswmm described

inUS. pgggoi@@g%;p%w&%ﬁa&s&mmay9paeﬂg@ﬁw@ such as

tes are selected for
T A Bk R T A
nonbindiggdcie@elymdntslof diptttsriaapxip etoentnirahes (fohdsedzpme aguptnow), tigin A chain,
abrin A c‘ﬂg H&ﬁechﬁlﬁ%m, Iﬂlﬁ%ﬁ%tﬁh&gﬁ%ﬂﬁ %rote&s \Mmgﬁla Moﬁﬁ@ﬁﬂy'to@a@éjamencana

er SSteric conjugates are ysed
povins (EC P and PR G RS PO Gy e BOR B s o
gelonin, hesdn, conictuga Pesomrre, fswbtctme-sd tredcdhygcegmy Sdedortekample, WO 93/21232
pubhshe&ba&kﬁﬁ Aol oW ol ecul ar - wei ght hapten to a smal |

fragnent so that antibody to h

d Eﬁ&?%iﬂfﬁ&f@%ﬁ%ﬁﬁ%ﬂ % Bt e %Im&%&‘ﬁf E&gg%W%? A fgbody and 2
compourglaite nicienigticastivitn el 2., EpbrBdciastor bﬁﬁlﬁt etdrmlelpase snehsis agmgyibonuclease;
DNase), Procedure the EphB4 present in the test sanple will

bi nd anti-EphB4 anti body, thereby all ow ng

anti-hapten to bind the conjugate, resulting in a

change in the character of €he conjugate hapten,

e.g., a change in fluorescence when the 10hapten is a

fl uorophore. Sandwi ch assays particularly are useful

for the determ nation of EphB4 or anti-EphB4

anti bodies. In sequential sandw ch assays an

i mmobi | i zed anti-EphB4 antibody is used to adsorb

test sanple EphB4, the test sanple is renoved as by
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I n anot her aspect of the invention, an article of

manuf acture containing materials useful for the

treatment, prevention and/or diagnosis of the
wodneroseer s descri bed above is provided. The a@criEs2ep7obo1rs

manuf act ure conpri ses 25a contai ner and a | abel or

package i nsert on or associated wth the container.

Sui t abl e containers include, for exanple, bottles,

;ﬂ)r%él(g'chvesdgsrtéua%g 3p eer&ngfor t}-llt::qgrb&% gh([}%g'&?‘e a{@g\ﬁlgp %mtm?(ferd%% A variety of

oma varl et mat er i Ebr i sl 125
radioactiTggotopes el Hatle ﬁ%‘lh@srodacf@%ﬁ%&chgﬁe%&ﬁeﬁ Exgples lf@&ef*f I
v Relﬁ rReWOEﬁ]15 QEIWQPﬁG‘ﬂM:\Mnd[ Rdigiadik Bebpes mmomhéﬂ oS ) gate is used for detection, it
may comp ge%?adm Gye aQor ftolr g%n%ﬁ)}gxﬁ sthﬁe%Vtgrlg( gtoaﬂ%”ms mdg Ii]a%é (?Quclca:

lpﬁ |t|on aselle access ort
magnem‘ers‘(sawrewﬁbméw (alﬁq%@?“’rrﬁaw@émaﬁ%aﬁqe IEAFBA G SeERpLipdiesni23 agein,

iodine-1128Qdifk-1 8, Mdodthe- M&éﬁ)ﬂl@l RAnisHeP PR bxypnar GRdoftile, nayeakse or iron.
qyeorgcg e E)Inclthehlabells% lbe l{lCOH‘)gI%gh S)the cg’ngﬁ te Eﬁ(g&;n v?iyse & Q)Ialnglg the peptide

In ositron 1s an
may be ql%@é]ﬁ%l%?f may RgsyPaperd by chapieieage B iR e ble smipgH precusor
involving, e exafpiR QS bdrink-ONiniphedts B@iroked LibeB atch mge’thel' ¢ ordf, Re'Ganddh'!! can be
attached Qla QL 1’ne 1%88.1'3 m%?e Q eEF‘cmu 5 9391\69 %ttach‘é&lsqa ng/glﬁc(}!:s%ueo f['he IﬂDOGEN

acture rise Irst container wt
method (Sghgpeie] 4 BHPiHME ARG T ST ST S Of et meomoric fode-173
"MonoclGRNRDiSddies RNmAOiRiitigashy aChal CRO 0ay 1049) tdaibésnihenichods,in detail.

&ﬁ% gtps) of % Eﬁg&g gn&c%ﬁb Qg%l;t m\é%f)thm% 19591%9 Qfﬁ'ieg'l ctlonal péo‘rcm

al ne ereln t1on conpri
couplmgagﬂma puch aspN- ww@xlroc(%ag@ﬁléﬁw?ﬁr@maw (P&, %C%ﬂﬁlf“a@t ure
malcimidofeth) Sclgbad -takylad (SMOe), infivetidiind (ITrbifinéudial duivatives of imidoesters

(such as éﬁ%ﬁ}mﬁﬁ& atgﬁé‘ﬁ‘ %@9 SIS & dls&glhj&%fy aEJ)‘ e A:fy!?e‘»? (sfl&hra§t

secon ntrb y conmpositlons can use treat
glutaraldghyded bisiagidl cQmpUEHidieh 3 Ris (rzigod %ﬂ&@rm%ﬂtﬂﬁ Hgdigpaty dorivatives
(such as G- (p&ﬁhﬂ(bnﬁﬂnfbﬁﬁb}ll))éﬁhﬁ@hﬁlaﬂﬁl&ﬂ dib@yaftes i adtet 266-d1B) yanate), and bis-active
flzorine (fOHl &u!ﬂ(?sr(su&pﬂﬁ f51 dﬁﬁo@ 2%%%961&&5 Eale{a%le Ca%&%]ﬂxﬁl%toxm can be prepared as

risin r maceut 1 cal y-acc e buffer, suc
decrvofig Vet S RRR T AT - Cood H GEES b BB eam ity
triaminepdEREd it %WP@TM)&% BxEHDBE) LTt e hatoajupuibd & reidnucleotide to the
mbodyS@Ae'ma LRORL 1@@ W ga%a@a@ﬁ hﬂg%tﬁrcﬁmngsfa&géaf@lg m!t&m drug in the

further | nc e other materi al desira
cll. For SEggeT P R SFP S HOR e PRIl G ey nker o dinifie-
containirlg Ufie&(CBari ctlill, Ugiadr Resedrid £02E]31 1006 (&S Patan Yo.S5\208, 120884y be used.
m%oglﬁblull(ﬂ \Mtﬂ&n\%ﬁt%n %m c%&elﬁjlaté b\ﬁ algﬁtgt mgél t(‘?l %C é)re{)ared with cross-

nposi tions i nventio i s under st 0Q

linker gy BYIES éMﬁiérGl‘é%&@i et %M%W%MB]F%P#E@&A SHE, SHCERETS,
SMPH, sglérEN@S, sulie SMHSp il o HMYIS ool fel RIES sl A B, EXANRIE Sand X MRS, and

SVSB (s&ccmﬁ%ﬂ?@%ﬁﬁfogg)bcﬁﬁgﬁ) “%RH ?r% c@ﬁﬁe’r&aﬁg E\Eﬁabﬁl@ 'ﬁgﬁ @%Afx‘, Biotechnology,

usi ng pha |sp u3|ng
. RocB e B (e B oo i o ot B ks
nePtdpodsn affsetidomodmne domjudatee art f or generatlng phage
g:ll tﬁﬂl.lnﬁ%d)] dIL%r cgﬂjﬁg%’és JM&%'M@E‘ a@&hﬁ)&&? Q%) Qt:onju@;t&rt@&t: or more drug

can 10be obtal ne
moieties {1t & S PPTid 40 WP %fé 1@%1%“% @f %ﬂﬁ?@&&@ﬁﬁouﬁh %’Hﬁ%fé% eI Garmula T may
be prepaadhihyi sb@thyrotitbshengiloying sreghirbenidig teattions| @editins, ahd rgagehts kiviytn.to those
skilled m%e% m&h%QlQ 4@1) regbﬁQI{ é 11 H&QZ&HQ éroupr %ﬁbﬁﬁ%ﬁ&t &qleﬁ{%ﬂgreaoent to

ay were screened agai nst EphB4-Hi s prote
form Ab- &s‘fl%"’g”%‘“llﬁg@ ‘}élf_"lng‘/’&? dbyrgiaeT e YfErTE a%de(? SEETep O ad’t“d"c'phﬂ“’ group
of a drugfmaketytveth ablvalem tiker egzed:, tofornbly- L phiveapevat-oripet, folloved blkeacti@Avith the
nucleophﬁfa oep reter SMALY) miaa(al LS foségrgpaﬁn% AMethelitd gphage
I body clone could bl ock EphB4-" ephrinB2

|nteract|ons C one 3Q@pperfornmed favarably and was

sel ected for further analygﬂs To i nprove the

15affinity of clone 30.35, phage display libraries

were generated in the background of YWBO0.35, each

targeting selected HVRs for soft or hard

random zati on. Sel ected cl ones were screened by phage

ELI SA and then expressed as Fab protein and their

affinity determ ned using Biacore. Selected clones
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this experinment are shown in Table 3. "NA" signifies
that the neasurenent was not perfonued. WO
2007/ 130697PCT/ US2007/ 060115 TABLE 3: Bi ndi ng

wWoabd V9§ and ki netics of anti-EphB4 anti bodiP§47/¢s3007/060115
human and nouse EphB4. Ant EphB4 nurine antigen
human anti gen icon!'! 05 koff/104 Kd(nM kon/ 105
kof f /104 Kd(ri M YWBO. 35 0.31 0.75

The linker may be composed of one or more linker components. Exemplary linker components include 6-
maleimidocaproyl (“MC")}, maleimidopropanoyl (“MP"), valine-citrulline (“val-cit”™), alanjné—phenylalanine (“ala-
phe”), p-aminobenzyloxycarbonyl (“PAB”), N-Succinimidyl 4-(2-pyridylthio) pentanoate (“SPP”), N-Succinimidyl
4-(N-maleimidomethyl) cyclobexane-1 carboxylate (“SMCC’), and N-Succinimidyl (4-iodo-acetyl) aminobenzoate °
(“SIAB”). Additional linker components are known in the art and some are described herein. See also
“Monomethylvaline Compounds Capable of Conjugation to Ligands™, US Ser. No. 10/983,340, filed Nov. 5, 2004,
the contents of which are hereby incorporated by reference in its entircty.

In some embodiments, the linker may comprise amino acid residues. Exemplary amino acid linker
components include a dipeptide, a tripeptide, a tetrapeptide or a pentapeptide. Exemplary dipeptides include: valine-
citrulline (vc or val-cit), alanine-phenylalanine (2f or ala-phe). Exemplary tripeptides include: glycine-valine-
citrulline (gly-val-cit) and glycine-glycine-glycine (gly-gly-gly). Amino acid residues which comprise an amino acid
linker component include those occurring naturally, as well as minor amino acids and non-naturally occurring amino
acid analogs, such as citrulline. Amino acid linker components can be designed and optimized in thetr selectivity for
enzymatic cleavage by a particular enzymes, for example, a tumor-associated protease, cathepsin B, C and D, ora
plasmin proteass.

Nucleophilic groups on antibodies include, but are not limited to: (i) N-terminal amine groups, (i) side
chain amine groups, ¢.g. lysine, (iﬁ) side chain thiol groups, e.g. cysteine, and (iv) sugar hydroxyl or amino groups
where the antibody is glycosylated. Amine, thiol, and hydroxyl groups are nucleophilic and capabie of reacting to
form covalent bonds with electrophilic groups on linker moieties and linker reagents including: (1) active esters such
as NHS esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl halides such as haloacetamides; (i)
aldehydes, ketones, carboxyl, and maleimide groups. Certain antibodies have reducible interchain disulfides, i.e.
cysteine bridges. Antibodies may be made reactive for conjugation with bnker reagents by treatment with a reducing
agent such as DTT (dithiothreitol). Each cysteine bridge will thus form, theoretically, two reactive thiol
nucleophiles. - Additional nucleophilic groups can be introduced into antibodies through the reaction of lysines with
2-iminothiolane (Traut’s reagent) resulting in conversion of an amine into a thiol. Reactive thiol groups may be
introdnced into the antibody (or fragment thereof) by introducing one, two, three, four, or more cysteine residues
{e.g., preparing mutant antibodies comprising one or more non-native cysteine amine acid residues).

Antibody drug corijugates of the invention may also be produced by modification of the antibody to
introduce electrophilic moieties, which can react with nucleophilic substituents on the linker reagent or drug. The
sugars of glycosylated antibodies may be oxidized, ¢.g. with periodate oxidizing reagents, 1o form aldebyde or ketone
groups which may react with the amine group of linker reagents or dmg moieties. The resulting imine Schiff base
eroups may form a stable linkage, or may be reduced, e.g. by borohydride reagents to form stable amine linkages. In
one embodiment, reaction of the carbohydrate portion of a glycosylated antibody with either glactose oxidase or
sodium meta-periodate may yield carbonyl (aldehyde and ketone} groups in the protein that can react with
appropriaie groups on the drug (Hermanson, Bioconjugate Techniques). In another embodiment, proteins containing
N-terminal serine or threonine residues can react with sodium meta-periodate, resulting in production of an aldehyde
in place of the first amino acid (Geoghegan & Stroh, (1992) Bioconjugate Chem. 3:138-146; US 3362852). Such
aldehyde can be reacted with a drug moiety or linker nucleophile.

62
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2.4 0.03 0.96 32 YWB0O.35.1D2 1.28 <0.05 <0.04 036

<0.05 <0.14 YWB0.35.2D8 0.92 <0.05 <0.05 0.4 <0.05

<0.12 YWBO0. 35.2D12 NA NA NA 0.27 <0.05 <0. 19
wWOYNBD138®72D13 NA NA NA . PCT/US2007/660115

Likewise, nucleophilic groups on a driig mojety include, but are not limited to: amine, thiol, hydroxyl,
hydrazide, oxime, hydrazine, thiosemicarbazone, hydrazine carboxylate, and arylhydrazide groups capable of
redcting to form covalent bonds with electrophilic groups on linker moieties and linker reagents including: (i) active
esters such as NIIS esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl halides such as
haloacetamides; (iii) aldehydes, ketones, carboxyl, and maleimide groups. '

Alternatively, a fusion protein comprising the antibody and cytotoxic agent may be made, €.g., by
recombinant technigues or peptide synthesis. The length of DNA may comprise respective regions encoding the two
portions of the conjugate either adjacent one another or separated by a region encoding a linker peptide which does
not destroy the desired properties of the conjugate.

In yet another embodiment, the antibody may be conjugated to a "receptor” (such streptaviding for
utilization in tumor pre-targeting wherein the antibody-receptor conjugate is administered to the patient, followed by
removal of unbound conjugate from the circulation using a clearing agent and then administration of a "ligand" (e.g.,
avidin) which is conjugated to a cytotoxic agent (e.g., a radiomicleotide).

Pharmaceuﬁcal Formulations
Therapeutic formulations comprising an anttbody of the invention are prepared for storage by m.ix.ing the

)

antibody having the desired degree of purity with optional physiologically acceptable carriers, excipients or

- stabilizers (Remington: The Science and Practice of Pharmacy 20th edition (2000)), in the form of agucous solutions,

lyophilized or other dried formulations. Acceptable carriers, excipients, or stabilizers are nontoxic 1o recipients at the
dosages and concenirations employed, and include buffers such as phosphate, citrate, histidine and other organic '
acids; antioxidants including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinel; cyclohexanol; 3-pentanol; and
m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin,
or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine,
asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-
forming counter-ions such as sodium; metal complexes (e.g., Zn-protein complexes); and/or non-ionic surfactants
such as TWEEN™, PLURONICS™ gr polyethylene glycol (PEG).

The formulation herein may also contain more than one active compound as necessary for the particular
indication being treated, preferably those with complementary activities that do not adversely affect each other. Such
molecules are suitably present in combination in amounts that are effective for the purpose imtended.

The active ingredients may also be entrapped in microcapsule prepared, for example, by coacervation
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapstle and polty-
(methylmethacylate) microcapsule, respectively, in colloidal drug delivery systems {for example, liposomes, albumin
microspheres, microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such technigues are
disclosed in Remington: The Science and Practice of Pharmacy 20th edition (2000),

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by

filtration through sterile filtration membrancs.
53
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0.45 <0.05 <0.11 In different experinents,

the cross-reactivity of anti-EphB4 antibody cl one

30. 35 was tested agai nst other EphB receptors.
woBpG7aBI67 COS7 cells were transiently transf @CTAH247060115

pl asm ds expressing full-1ength human 5EphBl, human

EphB2, human EphB4 or human EphB6. 24 hours after

transfection, cells were subjected to FACS anal ysis

E]%tﬂglgé I%%&SC bl be %e\redE@{ﬁ%e @:Q}nblps%g éu@émed' rglea@ycparanons

Ant1 - E hB4 cl one 3 did not cross-react wt
imclude SEBREES R AP 5% yéﬁ@ﬁ%ﬁpoéﬁﬁﬁgowm%mmﬁﬁﬂ% ippenion.
which mkt@ceBare AHe ifork of%eﬁﬁﬁdld@@d; lilneok edbrdeaphBA Fe@nples binstagied-release

matrices ﬂ{i ploﬂes%f ‘tgrhxlo c@é&ﬁg@ﬂfﬁé §<9&§eﬂ1ypm %ﬁéL 51%1‘?’(4:191@100]&01)),

B4 an od| es to bl

polyctife (165 &k Mo O e BPaHE. obbaHAT FORBRIY ARD Lt deedstle

ethy1enewﬁy1|%€diafteoﬁdgﬁ&b@ 1oy alcmlg@gﬁel 20RESEY iR stV Iaﬁ{ib PR B DEROT™ (injectable
te ent..ce

m1crosphgl§f cfoglp%se :,vag rag é elsffco ic ll.Jd r?ﬁ%ﬁy%lc{]f 85 gﬁohde a0 etatf?s%ge%y-n%lg’-
hydmxywmdatV@ﬂWE@se@ﬁl Iaseﬂtyhmvw prets andpfcinoidglyedlic grid enable release of
moleculeE@;lﬂ% 10 tayk, QUMaJnQy&bgeB fclcEe@ BfoteﬁlBﬁx shiafisl tuhﬂ%n&ﬁl thin)émﬁ;ﬁsulated

Hnmu.uo%qg?)gljfné CFQDQ!%4 tgenb %%zy 10né%lms I DL, EQEUIB4 %%g It\e/glstalreosglt (‘)’%%xposure’ro

e SR
moisture BTG, reBRtingey aéosg pigydnsd agiyitf e beppikle thamegsin ﬁmqnogeﬂen‘gt Rational

s‘trafieglcsl-:oggﬂé ctﬁ%d YR San] zgﬁﬁ gep&ﬁtn@ OMM&F RIwWe&t 0k exatmple if the ag gregation
nvitro an supse us al e

it ] ST o BT BB FRUP P CYRIT BEEaPar g oaton

may be atluevn:tjnmiod@ngrselﬂsdryﬂaw@@s tyophilizing froBiE@idig sdlytigns, controlling moisture content,

using ap;gypﬁat@ e S Sén@ gzva%{@%egﬂbﬁdlﬁlﬁzmﬂ‘ﬁf &;mﬁéé%ﬂlsay ed on HUVEC
I's for 15 or m nutes, in the presence or

Uses absence of anti-EphB4 antibody. Activation of EphB4
WE 9&9&09 of W@Saﬁ; E@éﬁ&qnap)ﬂe Mm&%lcﬂh Ligd, |e£]gvo§9cn§4wo therapeutic
methodsprotel n, then detection of presence or absence of

Teceptor tyrosine phosphorylation using an
aiviné asplioSphomymesivides reatofsfodipatinantridsetiye @@, a cancer, and/or a cell

prohfemm Skabe ltss&ﬁjteﬁ]g’ltﬂ\ﬁ§$a§&i%xﬂ?ésﬁ$ﬂ o) & actgftﬂ’ Sehba, tﬁ@iht%ﬂﬁ)dé’!f%ﬁlﬁasmg
e claritrie

| adﬂﬂmswg %“efiﬁfF“r“lib a&w‘r’%ﬂﬁ a%@h%ﬁﬁﬁlﬂﬁes F?é‘iXbé%’P 6@8%{ sy eipenh g

hddedpat thbinvgfigangyides meGfolsdpr redugub abibitne, a“mrezl@tlﬁgﬂmﬁhmﬁ a tumor or
Capcer, R HSas cBﬁ%shMM@%@n%ﬁemwl bied aﬁ%%ﬁ%@y o a subject in need of

Protein agar ose phB4 phosphoryl ation was anal yzed
such treafieTins st ern Bl ot usi ng ant i - phosphot yr osi ne ant i body
BB hisbpstatliededat mefoazomayalmtcr erdingimal grfst dell gggravn in Ty developing embryo.
Accordmr«r@StHA dnBbodks drbe %v&fé@@c{‘ré J@%eﬁ@ﬁ%&@%t dlﬂ'&luE]h év@nt;ZE) of disorders the
| ay of 3;55 IIsonI—A%Jl s caused.
pathoiony YR e SRR PO BlnCig e 4 B 0 Vﬁ%"ugﬁmﬂ;@
newodemmmmderpﬂﬂlm(wbm ¢ed) imwgibs. BIYEQdeedchtiegvisprdEph@aic. 28thout

 limitatioRt @ﬂp@e@eﬁi}{euﬁo 1190 Em Sl d@&rde% MO 46k l&foiaﬁ@ﬁﬂcféﬁlcﬂlerosm (ALS Lou

hB4 t ros hor yl ati.on duc
core 2 Bt vt ekt e B P B G ey o
human n¢uradedenaeatite @feaSHLMEOS ddrh¢rgerpilishiseaPrrlinssdBepscatnaensy, ditigple schlerosis,

Hunﬁngt@rf%%h&@&&*‘ﬁ&m%@%ﬁ@%g 8daFn0R, shdvELNVEGSekd, 31380 18R€lceB Injuries, for
unt reat.e EC cells did not denonstrate EphB4

exampleglif’t“? VAR o ﬁ‘g ®"esul ts established that anti-EphB4
Atet ainthodiys df the tkeation arqpdsn dscfub@eiplibiting apgiceeneis.  lpspme profofigents, the site of

angioger& QN £2horQf caflicf. €Cct cel |l -cel | contact. V\D
007/ 130@197PCT/ us2007/

“o"r‘“%ﬁB‘?"h © }nﬁ‘i}%‘i’?tpf"é’i"?esr?&ghogg}lr mhdbétmér“gb‘)é?f"“ SERHEE %dt“}mtﬁmg -
d&dwc@vmwaym@@MﬁHﬂM@Nﬂ&&H@mwanﬁnexahﬁﬂehﬁ@ﬁwyurposes of

clarity of understanding, the descriptions and

exanpl es shoul d not be cons%4ued as linting the

scope of 5the invention. WHAT IS CLAIMED I S:

1. An isolated anti-EphB4 anti body conpri sing

hypervari abl e regi on (HVR) sequences HVR- L1, HVR-L2,

HVR- L3, HVR-Hl, HVR-132, and HVR-H3, wherein: (a) at

| east five HVR sequences are selected fromthe group

consi sting of: 5(|)HVR—L1 conpr|3|ng _sequence Al - AI
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(ii1) HVR-L3 conprising sequence O -C9, wherein C

-C9 is QESTTTPPT (SEQ ID NO 15) (iv ) HVR- H1

conpri sing sequence D -D10, wherein D -D10 is
WwOGRBIBMYYLH (SEQ I D NG 2) (v) HVR-H2 conpri siBgy/US2007/660115

sequence El-El 8, wherein EI-El 8 is

G4d YLYGSSSEYADSVKG (SEQ I D 10NG 4) and (vi) HVR-H3

conpri si ng sequence FI - 7, wherein El-El 7 is

e SR B E%ﬂlﬁ’mz pRRULED BBt
angiogenewROMPIEES A4rEfelfiering s T5F Vo TR0kt of @&%tr%ﬁéa%@w U ip prgd of such
treatmen$ €] b €@bJdRRME &kﬁ(ﬂvathdﬂogﬁﬁ@)ﬂdﬁloﬁ\@mﬂtecﬂ.\ﬁth abfiogenesis is a tumor, a cancer,

I
and/or a gcll I]?%- Iﬂ%‘a@% disgrggy ]in s]:)r%é: Jr%oéﬂne’ln’ts [ {hgll) %a??oiﬂ%{tﬁnlg%sgc\{a%ﬁ lwgtﬂl Imowoenems is
an mtfaoé‘é%‘l"’ﬁﬁf‘ilaéﬁseﬁe the fol |l ow ng p03| t ions: A6 (V or S),

Aibrebrir, @ ledkt)spmeAD the Tntibbdids bt thdiBvefitdn Gdh bindl antigdidroMbher(shecids.

Accordmg)y'_%antléod_les of the mvent1§ﬂ caﬁ- Qeeusgd% ingcps?é&ﬁg fann%%aalc ity 'e. gm@%rogi dhture

variant conpri ses
containing, {5 bl o i N SPCCRoy I SBESHBIFALE FBiFcbhevbR e F5pq i Hpjch o antibody
of the inf@don tlo@Aicts BS:. ¢hfmatized\pabasddmBhos¢tYoybdmolghs and rhesus, pig oflmouse). In one
mbodmmeﬂl@ﬂ{lﬁogy &%{Q%viﬂ:do &agg&me&’}’grqﬁlﬁdlﬁhg At %ctkv%leél@‘cbﬂ{&ng the antibody

onpri ses substitution
with the F’%‘Fg%‘ﬁ‘gﬁh B ABHSSARGINHY 1HThIpGE Rprpdinth eptige s %W@Wﬂt@mf(@le
& on®@émH&imedE3in frfibaty offthe intedtich ¥an bilpsed in 2 Imethad forYindingan dnigen in a subject

suffcrmﬁrom%) %%r as(@mage-g ’Wl‘[}{mcrga[-scd a)nmgeig:ﬁ(g&gmn L.Ibd/op&tl‘g%ﬂ coﬁ&%mggdn(m-{stenng o
the subjegifa PPy & viRepliongugh raike bR RItEagIes 1%1’0(“11 Prsferagly, thpjentigen is 2

human pSttBSialdulé 4nd s sﬂbj’i:ctas'%/huﬁxﬁ)i’ﬁilbjétﬂtAl’@matﬁfﬁly tiieautjeal daObd agmmal expressing

the antlg%%{htulh%ﬂ 2 a,ngb%g)( v@hnn l%ds ( ﬁllpf{]ﬂﬂé') the s%ﬁgct 91% bé A m%nali-ﬂnto which the

he ant | claiml 112 'var ] ant
antigen bé%tr?fﬂlfn?é‘é"e‘i@% i ks dm?m?‘m of ﬂ&f’r‘m‘?fﬂ < Hb ?‘PFTSI?P PigR&nterp t@?’ﬁﬁ‘m) An
antibody 30BORBh A {cin(ha adfimittéred th @ hinowsubigct 50 Sietapeotitspurphs. (MRyreo@dt, an antibody of
the mvenlm%n ca\l(:‘ge a(h%ng*{cre%ia nﬁ?h].&n% ﬁ’iﬁrm@l ex_FFcISSQg (m antl én with wﬁlh thﬁfﬁglunoglobuhn

he ant of claim1
oToss-Teag €12 P FFTEEIS-RYROT RQHSSY foF Yf’é"vﬁ%m%%lﬁ’ﬁ?eﬁ %fé%anfm%lﬂ’é"ﬂ? Pﬁﬁuwaqwdlﬁeﬁe
Regardirig it 1afie] decininifg] @ish tnkioRSsetlF Br {@uoing B ther@butic efficacy of antibodies of the

I conpr ng HVR
mvenuotg(g a ﬁtgsﬁg%(g d?_slv%galﬂ%k C(ﬁgps%é amgug&qy H\/R[TEIlI Si g

Wm]ﬂ@dlcwq @F &V%ﬂ%%beﬁw t‘b‘&’ﬁ‘p]ﬁu% ge l'aér p@gaﬁglﬁ%/feprevenv dg derecur:rence
of, amelisigte e;cprex&ntfdfs@ms,tdmﬂgs aupaddomsketiitaigyid Expsiignld/dl@sivity of one or more

'am,emgdell]l and wherein SEQ ID NO 9 or 10 correspond to an

R- L1 SEQ ID NO 11 or. 12 correspond to an HVR- L2,
§§@PH@ dispripiijeyludg cargigema.qlgmpheigs, Diagiompssarcepey wd lrgia g igRboid
malignarichfR-MiBs paBSEQr lefaniNe: df sah cegondigs gombut @l eancaiiZ-, biltheiBE@amous cell
cancer), fu% Meﬁnoluﬂmg éﬂ&ﬂ%}l ﬁné:cg.ﬁc(ﬂeﬁ'dﬂ g{ﬂgl Je@lu%a%d%caraﬂb%a %@ lung and

-7 or 8 correspond to an HVR-
Squﬂmouaﬁiﬁl%ayf therung) 3o 9B e RRiPaih Ippeee iy PRtTyeElS ﬁbﬁtqﬂg@scam
includind-deRolndestinkiVivicdr ZyandrdeiR daBpr, EivRadiding, deividbliZgncavslartadv/iRndd8 Jiver cancer,
bladder éé\ﬁb%r %h&lr &%tﬂmn.a%n‘r Qtrlgﬁrﬁoma,i% !m%&soolgggnéeprelég c%nccrl%lorectal camncer,

claim8

endometvﬁ]] grru&nﬁe ctaﬁjétmaeh fqllee 6%%’-5(2 & ant | canéﬂlﬁroﬁgte cancer, vilval cancer,
thyroid chiVER: Heatic kRO, andHuiR:AtdRha, perilel dfwmlaﬁ}dam Biltipleaehma pnd B-cell

lymphonﬁ,rﬂjﬂ as \%ﬂqpﬁe'aéﬁﬁ néji—gnl:ep a_mgsljgated]igetas%s Iﬁl-somg eml%ﬁﬂael%s the cancer is
The anti body of claim 8, wherein the anti
HRRE iy s

sl 5t FOUEORNIRACLI AL 8 CRRPES PR P
cancer, cqibioR:l Bdger WREh, @hdhega@hijular erroapogier , conpri ses SEQ I D

MQEI%’HJ elnlbodugrélts ﬂ% un%unoébtﬂﬁ aZe compnsmg an a]ﬂ?bod;jr J% @a&ti IWIRQ% OlquOIC

CWOXI%W@SSM@%%%{%LO%Q%FI? ; Wﬁﬁ—é”" TR B REESeoga e s o
each, in order, conprises SEQ ID NOG 9, 11 16, 1, 5,
and 7. 13. The anti body of claim8, wherein
the anti body conprises HVR-L1, HVR-L2, HVR- L3,
HVR-H1, HVRH2, and HVR-H3, wherein each, in order,
conprises SEQ ID NO 9, 11, 17, 1, 6, and 7.
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14. The anti body of any of clainms 1-13, wherein at

| east a portion of the framework sequence is a human

consensus framework sequence. 15. The anti body
wOoeho7aBei9mM 1, wherein the nodification i s sub$CHUEGHE011S

insertion or deletion. 16. The anti body of any

of clains 1-15, wherein the anti body conprises hunman

| ¢ subgroup consensus framework sequence. 17.

which it ;E %@Qg}e Qﬂqgﬁéhé%é b@tﬂé’ ceﬁ fresﬁl ﬂﬁcx@asédﬁhera%ﬁg &ﬁd’a‘cytd? ﬁle lII]IIlL'IILOCOIl_] ugaie in

npri ses eav ai n hunan subgr oup
killing the &F%Té:ﬁ%% évhfqa éh%%o }q@ng ﬁE‘Ué’ the cytotoxic agﬁ% targ?tﬁ %r 1 cFeBWuclelc acid
in the tar@dt catll i oiie éﬂopdmhﬁ riei cﬁoﬁuﬁeagazm takdoio dyyinte Grepwitiseigrogbule polymerization.
Example glqa;sl Icw}ll nc%?an? of tﬂ‘coc!‘h&n §é %&Mot@hereﬁi?’(s&ﬁ as agﬂaytansmmd,

ant I~ larm 1 erein
cuistatin SRS EACHITFEBhe mslpafﬁf?r@maﬂrs OWT%WW FONGren e
2@ribodicspoihy Auat@atd desd rtedilagodncoanihitboeih @ifer @myosoibns in a therapy.
For msta.&!e aan ﬁlbi’)ldgg)?ﬂne mven‘?on mag %e co%dﬁ{%g&xg& Wi@lpaﬁaﬁér éinﬂﬁy, cﬂé%aothcrapcutlc agent(s)

nuc [aim 2 The vec
(oot ot ti¥fs PR e raaf VL BIPRS A ﬁ‘ﬁlrﬂés‘%%eﬁﬁ b e aadr
growth ihditorAagdeosy. ithede bn eobdy bﬁﬂllemyie]&lov atibiortunef giov®iitmaR be prticularly desirable
1o combigezxf maldbne J%m%ﬁlgltth&a%ledm Qgent @ﬂnm a?sg? 1@1\9@% Qrom eAfﬂeQﬁEvely or

i's prokaryotic g claim?2 '
sastonsj e R OY OB fﬁdgﬂ@dlﬁw 1 gemy e ey wit
radicactiCethtele®fcertt) sadhmy @Sntibdiyer Ricicdrb@ediisdpicoditc ahose insmaadnibénd
adImmsh%‘Zdn}g&th;Eqﬁmgorfr&Ec ag@ﬂl&' G A AL soFP a%épaa{atfam%m) SAd s@paraw

I SN expressing.a vector of claim g
wimisstprin £} 451 UGS G BT PIPOLED Fcmic g gy prics 1, andlof ollowing,
administaB@0F &6 idigctthepaanttichapiely . 28. A nethod for

@'gﬁ&gmaﬂmg&gsl - EphB4 i nmunoconj ugat e, said met hod
npri si ng iLF expressing a vector of c#al m é?%ﬁBi nﬁ? :
SaAaNHp O et Ppviged forh gt thegmigs e fich Eap ERTPA giPpi
administaat m’th(aﬁlyher therapy, For 2@mplEheti-FpBa adibafies e gdedrin2gmtgrati@@ with anti-cancer
therapeuﬁm glr aﬁlmﬁl ﬁe%c%%&%eﬁp%%ch& %Mdﬂg ﬁe@plastlc Or non- neé:@astlc-r itions. In

one emb@%}, %Peioelgsu? (I)rrr?on Zeogg_snc %nﬂ%o(nﬁs{)c L‘rfpc&%h g B}{ %Lﬁ]tf) oglﬁall @ford%r associated with
aberrant EpR@ATed tip®gemetsh Gt OFpIHisiigdstet Bofihingered scrialy or in combination with
anofber JEQJ@%‘R @e@fuuvﬁehﬁﬁe Qeter S ARRIE  orky s@onb;_r 9;' s&ﬁ%afé @bupositions.

ant | hB4 a
Almmaﬁ&%‘frﬁli 3&@(‘“‘?“%‘15’31?%“1%? li“bllEtﬁﬁBﬁ ‘:’Eﬁ? B Bﬂ%miﬂ‘ y of cI ai s
Thel@ministration of t18 Auti-Bphike edtibefly Faybe dina gmosnaegslyac-gli 2 @ sigkbecomposition or

as two oﬁ%@cﬁé’hﬁ& @(gnp\%ﬂ{ons EREBE s axRF (ﬁﬁéén@ﬂlxmnysﬂﬁmﬂ}%ﬁ@so letemauvely, ar additionally,
risi n% det ect.i ngEphB4- an ti- ?“gmlantlbod

tho sdmifipeGomSRR g ot rue N 8% K AL FERE ORI P SR 5 minaes o
days, to S¢sB{Ie mtueld, c@iﬁ behrgagénnigptwekethelidgdnisthesions ofifie eionmerk eompositions. For example,

the anti- &Q&f aggﬁ’ Hz%ﬁoe %‘Lﬂ'ﬂg@fg'y ﬁrL‘t,nfoﬁ(ﬁ@d &Qﬁ@pﬁlﬁ 1hl§b1@1n H%\Q*Eder Eﬂ{ﬂ%ﬂeous
b Thé met hod

ant 1 body ‘of an o
administegfion gp gdrfgistatiog o %8%4 W@?yéfg}r% lstaﬁ‘écoﬁtﬁlf”? t‘E‘p hB4
amnt elffb@ldtyamosntdé ttl"e(apeabd agerftsgidminiggred in combinati@4xith A anti-EphB4 antibody will
be at the S%@pl%?é & v%n&%ﬁﬁ bis &gl 5Hdagd Eﬁnhmmgndaaﬁﬁéum d&l% toBeve maximal

e B B3 s e AR o0 SRS B o

therapeuGORIPOBIbE kodand fhe gpeaifiemadant oning3BatedyFekad dpsdgdpdor the anti-cancer agent are
those pre@&m&i Jnh en bg B&&E@:ﬁw %Qﬁ’é%ﬂlﬁfea a@oﬁ@fn@ﬂ“ﬁrof the antlﬂca.ncerat?ent and the anti-

of an .anti - B4 anti bod

BB o ds SRR, Ui ST Bt B g o = s
inhibitora i togepresiiae” raferaio subpoEmentin thedragfof slehrettic @gepimpitt common or
approvediese. 1N€ use of claim37, wherein the nedicanent is

for use in conbination with an anti-angi ogenic agent.

39. The use of claim 38, wherein the anti-angi ogenl c

agent is for the adm nistraé4on prior to or

subsequent to the admi nistration of the anti-EphB4

ant i body.



10

15

20

25

30

35

40. The use of claim 38, wherein the anti-angi ogenic

agent is for concurrent admnistration with the

anti EphB4 anti body. 41. The use of any
WOCIHI1ME9B8- 40, wherein the anti-angi ogenic aggﬁWSF@WQWHS

ant agoni st of vascul ar endothelial cell growh factor

(VEGF) . 42. The use of claim4l, wherein the

VEGF antagoni st is an anti-VEG- anti body. 43.

:Fpp?calﬂlsﬁe Qlfn-ES]L}E@J AMitfhdies MNSKi Rhdder bl Ss ﬁ’élﬁdnab\@@:[heﬁkﬁhhé &9 @hYar diseases to
i's bévaci zuimb

sk o P RO R PSRN e i » G T T ondeoiBiment e -
cancer 2@ At Angivgedsis Recat. chenot her apeuti ¢ agent 45.

n@g AR by rﬁ%%pq@&h&pig Y caQfer @avne btrdidaphinga alﬁhlbzﬁng the
) gqn paration of 3 nt for the therapeut N
devcloneigs BEo O PACTPE PGB EF & PE P Ha Eote: Bwalic aniogness

is involvéiBn boltheimas eumef grotwih i mbGstasivhibe alimgibiraic teaespidegvidedbyghe mvention is
capable (g %1%1%50 th@negm grovAhl e@hor & ﬂ@%hﬂnmp 5@ bd @ 2@tk WRing metastasis of tumors at
mesecoq%r;%{%glrer%ﬁal Se ue%%ﬁthl stl ]1%55?”%% Wi and

AND METHODS

MShyNGi- SAMEenic b301 hi2 380 Rintibidos at Bog0 n7iBEtg goiudineghosc lised herein,
e.g., hste‘a Q&b@r I%%m@éts iﬂrﬁc?? éJ%aﬁlg%&%J gﬁ& aﬁﬂeﬁ@ﬁ@@@ﬁ(ﬂ@ﬁ)‘ BOrars 2OHNamre
Rewewsgé&}ﬁ%gvgry, 3:391.400 (2004) <2122 PRSA133 . E5dulabd EbA). see atso, Us Patent
Application U$20030055006. In one embodiment, an anti-EphB4 antibody is used in combimation with an anti-
VEGF neutralizing antibody (or fragment) and/or another VEGF antagonist or a VEGF receptor antagonist including,
but not limited to, for example, sohible VEGF receptor (e.g., VEGFR-1, VEGFR-2, VEGFR-3, neuropillins {e.g.,
NRP1, NRP2)) fragments, aptamers capable of blocking VEGF or VEGFR, neutralizing anti-VEGFR antibodies, low
molecule weight inhibitors of VEGFR tyrosine kinases (RTK), antisense strategics for VEGFE, ribozymes against
VEGF or VEGF receptors, antagonist variants of VEGF; and any combinations thereof. Alternatively, or
additionally, two or more angiogenesis inhibitors may optionally be co-administered to the patient in addition to
VEGF antagonist and other agent. In certain embodiment, one or more additional therapeutic agents, ¢.g., anti-
cancer agents, can be administered in combination with anti-EphB4 antibody, the VEGF antagonist, and an anti-
angiogenesis agent.

In certain aspects of the invention, other therapeutic agents useful for combination tumor therapy with a
anti-EphB4 antibody include other cancer therapies, (e.g., surgery, radiological treatments (c.g., involving irradiation
or administration of radioactive substances), chemotherapy, treatment with anti-cancer agents listed herein and
known in the art, or combinations thereof). Alternatively, or additionally, two or more antibodies binding the same
or two or more different antigens disclosed herein can be co-administered to the patient. Sometimes, it may be
beneficial to alsp administer one or more cytokines to the paﬁent.

Chemotherapsutic Agents

Tn certain aspects, the invention provides a method of blocking or reducing tumor growth or growth ofa
cancer cell, by admmjstenng effective amounts of an antagonist of EphB4 and/or an angiogenesis inhibitor(s) and
one or more chemotherapeutic agents to a patient susceptible to, or diagnosed with, cancer. A variety of
chemotherapeutic agents may be used in the combined treatment methods of the invention. An exemplary and non-
limiting list of chemotherapeutic agents contemplated is provided herein under “Definitions.”

As will be understood by those of ordinary skill in the art, the appropriate doses of chemotherapeutic agents
will be generally around those already employed in clinical therapies wherein the chemotherapentics are administered
alone or in combination with other chemotherapeutics. Variation in dosage will likely occur depending on the
condition being treated. The physician administering treatment will be able to determine the appropriate dose for the
individual subject.
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<220> <223> HVR-Hl1 <400> 1 Ay Phe Thr Ile Ser Gy

Tyr Tyr Ile Hs 510 <210>2 <211> 10 <212> PAT <213>

Artificial sequence <220> <223> HVR-Hl <400> 2 Ay
WORMS/13¥071 1 e Ser ASn Tyr Tyr Leu His 510 <21(§’9T@S%@if’f@1l5

18 <212> PRT <213> Artificial sequence <220> <223>

HVR-H2 <400> 3 Ay Ay Ile Tyr Pro Tyr Ser Ay Ser

Thr Asp Tyr Ala AS Ser 151015 Vval Lys Gy <210> 4

ﬁg;p;h&grégg,@ PRT <213> Artificial sequence <220>

The invention also provides methods and compositions for inhibiting or preventing relapse tumor growth or
relapse cancer cell growth. Relapse tumor growth or relapse cancer cell growth is used to describe a condition in
which patients undergoing or treated with one or more currently available therapies (e.g., cancer therapies, such as
chemotherapy, radiation therapy, surgery, hormonat therapy and/or biclogical therapy/immunotherapy, anti-VEGF
antibody therapy, particularly a sﬁmdard therapeutic regimen for the particular cancer) is not clinically adequate to
treat the patients or the patients are no longer receiving any beneficial effect {rom the therapy such that these patients
need additional effective therapy. As used herein, the phrase can also refer o a condition of the “non-
responsive/refractory” patient, e.g., which describe patients who respond to therapy yet suffer from side effects,
develop resistance, do not respond to the therapy, do not respond satisfactorily to the therapy, etc. In various

' embodiments, a cancer is relapse turmor growth or relapse cancer cell growth where the number of cancer cells has

not been significantly reduced, or has increased, or tumor size hag not been significantly reduced, or has increased, or
fails any further reduction in size or in number of cancer cells. The determination of whether the cancer cells are
relapse tumor growth or relapse cancer cell growth can be made either in vivo or in vitro by any method known in the
art for assaying the effectiveness of treatment on cancer cells, using the art-accepted meanings of "relapse” or
“refractory” or “non-responsive” in such a context. A tumor resistant to anti-VEGF treatment is an example of a
Ielapse tumor growth.

The mvention prov1des methods of blocking or reducmg relapse tumor growth or relapse cancer cell growth
in a subject by administering one or more anti-EphB4 antibody to block or reduce the relapse tumor growth or
relapse cancer cell growth in subject. In certain embodiments, the antagonist can be administered subsequent to the
cancer therapeitic. In certain embodiments, the anti-EphB4 antibody are adminisiered simultaneously with cancer
therapy. Alternatively, or additionally, the anti-EphB4 antibody therapy alternates with another cancer therapy,
which can be performed in any order. The invention also encompasses methods for administering one or more
inhibitory antibodies to prevent the onsct or recurrence of cancer in patients predisposed to having cancer.

Generally, the subject was or is concurrently undergoing cancer therapy. In one embodiment, the cancer therapy is
treatment with an anti-angiogenesis agent, e.g., a VEGF antagonist. The anti-angiogenesis agent includes those
known in the art and those found under the Definitions herein. In one embodiment, the anti-angiogenesis agent is an
anti-VEGF neutralizing antibody or fragment (e.g., bumanized A4.6.1, AVASTIN ® (Genentech, South San
Francisco, CA), Y0317, M4, G6, B20, 2C3, etc.). See, e.g., U.S. Patents 6,582,959, 6,884,879, 6,703,020,
WO98/45332; WO 96/30046; W(094/10202; EP 0666868B1; US Patent Applications 20030206899, 20030190317,
20030203409, and 20050112126; Popkov et al., Journal of Immunological Methods 288:149-164 (2004); and,
WO2005012359. Additional agents can be administered in combination with VEGF antagonist and an anti-EphB4
antibody for blocking or reducing relapse tumor growth or relapse cancer cell growth, e.g., see section entitled
Combination Therapies herein.

The antibody of the invention (and adjunct therapentic agent) is/are administered by any suitable means,
including parenteral, subcutaneous, intraperitoneal, ntrapulmonary, and intranasal, and, if desired for local treatment,
intralesional administration. Parenterzl infasions include intramuscular, intravenous, intraarterial, intraperitoneal, or
suboutaneous administration. In addition, the antibody is suitably administered by pulse infusion, particularly with
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<223> HVR-H2 <400> 4 Gy Ay Ile Tyr Leu Tyr Ay Ser

Ser Ser u Tyr Ala Asp Ser 151015 <210> 5 <211> 18

<212> PRT <213> Artificial sequence <220> <223>
WORNR/132692400> 5 Ay Gy Ile Tyr Leu Tyr Ser ®GL/SEp07/060115

Arg Gy Tyr Ala Asp Ser 151015 Vval Lys Gy <210> 6

<211> 18 <212> PRT <213> Artificial sequence <220>

<223> H\/R—H2 <400> 6 Ay Ay Ile Tyr Leu Tyr Ser dy

declmmgcﬁ)g?% gy &Sog ta'?)é 1(91‘9656 gV@,J inj la-c)ﬁ§ns %éﬁ as %‘&QP €hous or
1> 17 <2212 Artificial sequence
subcutancous injections, dependmg it part on ththcr the administration is brief or chronic.

The antibody composition of the invention will be formulated, dosed, and administered in a fashion
consistent with good medical practice. Factors for consideration in this context include the particular disorder being
treated, the particular mammal being treated, the chinical condition of the individual patient, the cause of the disorder,
the site of delivery of the agent, the method of administration, the scheduling of administration, and other factors
known to medical practitioners. The antibody need not be, but is optionally formulated with one or more agents
currently used to prevent or treat the disorder in gquestion. The effective amount of such other agents depends on the
amount of antibodies of the invention present in the formulation, the type of disorder or treatment, and other factors
discussed above. These are generally used in the same dosages and with administration routes as used hereinbefore
or about from 1 to 99% of the heretofore employed dosages.

For the prevention or treatment of disease, the appropriate dosage of an antibody of the invention (when
used alone or in combination with other agents such as chemotherapeutic agents) will depend on the type of disease
1o be treated, the type of antibody, the severity and course of the disease, whether the antibody is administered for
preventive or therapeutic purposes, previous therapy, the patient's clinical history and response to the antibody, and
the discretion of the attending physician. The antibody is suitably administered to the patient at one time or over a
series of treatments, Dépending on the type and severity of the discase, about 1 pg/ke to 15 mg/ke {e.g. 0.1mg/kg-
10mg/kg) of antibody is an initial candidate dosage for administration to the patient, Wﬁether, for example, by one or
more separate administrations, ot by continuous infusion. One typical daily dosage might range from about 1 ng/kg
to 100 mg/kg or more, depending on the factors mentioned above. For repeated administrations over several days or
longer, depending on the condition, the treatment is sustained until 2 desired suppression of disease sympioms
occurs. One exemplary dosage of the antibody would be in the range from about 0.05mg/ke to about 10mg/kg.
Thus, one or more doses of about 0.5mg/kg, 2.0meg/kg, 4.0mg/kg or 10mg/kg {(or any combination thereof) may be
administered to the patient. Such doses may be administered intermittently, e.g. every week or every three weeks
{e.g. such that the patient receives from about two to about twenty, e.g. about six doses of the antibody). An initial
higher loading dose, followed by one or more lower doses Tnay be administered. An exemplary dosing regimen
comprises administering an initial loading dose of about 4 mg/kg, followed by a Weeklif maintenance dose of about 2
mg/ke of the antibody. However, other dosage regimens may be useful. The progress of this therapy is easily
monitored by conventional techniques and assays.

The anti-EphB4 antibodies of the invention are nseful in assays detecting EphB4 expression (such as.
diagnostic or prognostic assays) in specific cells or tissues wherein the antibodies are labeled as described below
and/or are immobilized on an insoluble matrix. -

In another aspect, the invention provides methods for detection of EphB4, the methods comprising detecting
EphB4-anti-EphB4 antibody complex in the sample. The term "detection” as used herein includes qualitative and/or
quantitative detection (measuring levels) with or without reference to a control,

In another aspect, the invention provides methods for diagnosing a disorder associated with Ephb4
expression and/or activity, the methods comprising detecting EphB4-anti-EphB4 antibody complex in a biological
sample from a patient having or suspected of having the disorder. In some embodiments, the EphB4 expression is
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<220> <223> HVR-H3 <400> 7 Ala Arg Ay Ser Gy Leu

Arg Leu Gy Ay Leu Asp Tyr Ala Met 151015 Asp Tyr

<210> 8 <211> 17 <212> PRT <213> Artifici al /%uence
WO 200703068223> HVR- H3 <400> 8 Ala Arg Ser ser - SE|F7/060115
~ Arg Leu Gy Gy Leu Asp Tyr Ala Met 151015 Asp Tyr

<210> 9 <211> 11 <212> PRT <213> Artificial sequence

<220> <223> HVR-L1 3 <400> 9 Arg Ala Ser G n Asp Val

' mcreased%%res&t}ﬁ or%n@m\éﬁ(lund%n@d) @gpgess‘f(gll PsohOeribddidentslie deddidts Piflor, cancer,

3> Artificial s n < >
and/orace]l p:rohferatave disorder. equence <220

In another aspect, the invention provides any of the anti-EphB4 antibodies described herem, wherein the
anti-EphB4 antibody comprises a detectable label,

Tn another aspect, the invention provides a complex of any of the anti-EphB4 antibodies described herein
and EphB4. In some embodiments, the complex is in vivo or in vitro, In some embodimerts, the complex comprises
a cancer cell. In some embodiments, the anti-EphB4 antibody is detectably labeled.

Anti-EphB4 antibodies can be used for the detection of EphB4 in any one of a number of well known
detection assay methods. ‘For example, a biological sample may be assayed for EphB4 by obtaiming the sample from
a desired source, admixing the sample with anti-EphB4 antibody to allow the antibody to form antibody/ EphB4
complex with any EphB4 present in the mixture, and detecting any antibody/ EphB4 complex present in the mixture.
The biological sample may be prepared for assay by methods known in the art which are suitable for the particﬁlar
sample. The methods of admixing the sample with antibodies and the methods of detecting antibody/ EphB4
complex are chosen according to the type of assay used. Such assays include immunohistochemistry, competitive
and sandwich assays, and steric mhibition assays.

Amnalytical methods for EphB4 all use one or more of the following reagents: labeled EphB4 analogue,
immobilized EphB4 analogue, labeled anti-EphB4 antibody, immobilized anti-EphB4 antibody and steric conjugates.
The labeled reagents also are known as "tracers.”

The label used is any detectable finctionality that does not interfere with the binding of EphB4 and anti-
EphB4 antibody. Numerous labels are known for use in immunoassay, examples including moieties that may be
detected directly, such as fluorochrome, chemiluminescent, and radioactive labels, as well as moieties, such as
enzymes, that must be reacted or derivatized to be detected. Examples of such labels include:

The label used is any detectable functionality that does not interfere with the binding of EphB4 and anti-EphB4
antibody. Numerous labels are known for use in immunoassay, exampies including moieties that may be detected
directly, such as fluorochrome, chemiluminescent, and radioactive labels, as well as moieties, such as enzymes, that
must be reacted or derivatized to be detected. Examples of such labels include the radioisotopes 3p ¥e 1, and
I fluorophores such as rare earth chelates or fluarescein and its derivatives, thodamine and its derivatives, dansyl,
umbelliferone, luceriferases, e.g., firefly luciferase and bacterial luciferase (U.S. Pat. No. 4,737,456), luciferin, 2,3
dihydrophthalazinediones, horseradish. peroxidase (HRP), alkaline phosphatase, B-galactosidase, glucoamnylase,
lysozyme, saccharide oxidases, e.g., glucose oxidase, galactose oxidase, and glucose-6-phosphate dehydrogenase,
heterocyclic oxidases such as uricase and xanthine oxidase, coupled \;arith an enzyme that employs hydrogen peroxide
10 oxidize a dye precursor such as HRP, lactoperoxidase, or microperoxidase, biotin/avidin, spin labels,
bacteriophage labels, stable free radicals, and the like.

Conventional methods are available to bind these labels covalently to proteins or polypeptides. For
instance, coupling agents such as dialdehydes, carbodiimides, dimaleimides, bis-imidates, bis-diazotized benzidine,
and the like may be used to tag the antibodies with the above-described fluorescent, chemiluminescent, and enzyme
labels. See, for example, U.S. Pat. Nos. 3,940,475 (fluorimetry) and 3,645,090 (enzymes); Hunter e al., Nature,
144: 945 (1962); David et al., Biochemistry, 13: 1014-1021 (1974); Pain et al., J. Immunol, Methods, 40: 219-230
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<223> HVR-L1 <400> 10 Arg Ala Ser G n Asp Ser Au Ile
Phe Leu Ala 510 <210> 11 <211> 7 <212> PRT <213>
Artificial sequence <220> <223> HvR-L2 <400> 11 Ser

WOADeT/188®7Phe Leu Tyr Ser 5 <210> 12 <211> 7 FEZIASHHRPo011S
<213> Artificial sequence <220> <223> HVR-L2 <400> 12
Ser Ala Ser Asn Leu Qu Ser 5 <210> 13 <211> 9 <212>
PRT <213> Artificial sequence <220> <223> HVR-L3

(1981); aﬁé‘ ng?en,lﬁf:fistockem. and Cytochem., 30: 407-412 (1982). Preferred labels herein are enzymes such as
horseradish peroxidase and alkaline phosphatase. The conjugation of such label, including the enzymes, to the
antibody is a standard manipulative procedure for one of ordinary skill in immunoassay techniques. See, for
example, O'Sullivan ef al., "Methods for the Preparation of Enzyme-antibody Conjugates for Use in Enzyme
Enmunoassay," in Methods in Enzymology, ed. I.Y. Langone and H. Van Vunakis, Vol. 73 (Academic Press, New
York, New York, 1981), pp. 147-166.

Immobilization of reagents is required for certain assay methods. Immobilization entails separating the anti-
EphB4 antibody from any EphB4 that temains free in solution. This conventionally is accomplished by either
insolubilizing the anti-EphB4 antibody or EphB4 analogue before the assay procedure, as by adsorption to a water-
insolible matrix or surface (Bemmich ef al.., U.S. 3,720,760), by covalent coupling (for example, using
glutaraldehyde cross-linking), or by insolubilizing the anti-EphB4 antibody or EphB4 analogue afterward, e.g., by
Impnoprecipitation,

The expression of proteins in a sample may be exammed using immunokistochemistry and staining
protocols, Immunohistochemical staining of tissue sections has been shown to be a reliable method of assessing or
detecting presence of proteins in a sample. Immunohistdchemistry (“THC”) techniques utilize an antibody to probe
and visuahize cellular antigens in sifu, generally by chromogenic or fluorescent metheds. For sample preparation, 2
tissue or cell saﬁlple from a mamumal (typically a hﬁman patient) may be used. Examples of samples include, but are
not limited to, cancer cells such as colon, breast, prostate, ovary, lung, stomach, pancreas, lymphoma, and leukemia
cancer cells. The sample can be obtained by a variety of procedures known in the art inclnding, but not limited 1o
surgical excision, aspiration or biopsy. The tissue may be fresh or frozen. In one embodiment, the sample is fixed
and embedded in paraffin or the like. The tissue sample may be fixed (i.e. preserved) by conventional methodology.
One of ordinary skill in the art will appreciate that the choice of a fixative is determined by the purpose for which the
sample is 10 be histologically stained or otherwise analyzed. One of ordinary skill in the art will also appreciate that
the length of fixation depends upon the size of the tissue sample and the fixative used.

THC may be performed in combination with additional techniques such as morphological staining and/or
fluorescence in-situ hybridization, Two general methods of THC are available; direct and indirect assays. Accc’xrding
to the first assay, binding of antibody 1o the target antigen (e.g., EphB4) is determined directly. This direct assay
uses a labeled reagent, such as a flnorescent tag or an enzyme-labeled primary antibody, which can be visualized
without further antibody interaction. In a typical indirect assay, unconjugated primary antibody binds to the antigen
and then a labeled secondary antibody binds 10 the primary antibody. Where the secondary antibody is conjugated to
an enzymatic label, a chromogenic or fluorogenic substrate is added to provide visualization of the antigen. Signal
amplification occurs because several secondary antibodies may react with different epitopes on the primary antibody.

The primary and/or secondary antibody used for immumnohistochemistry typically will be labeled with a
detectable moiety. Numerous labels are available which can be generally grouped into the following categories:

Aside from the sample preparation procedures discussed above, further treatment of the tissue section prior
10, during or following THC may be desired, For example, epitope retrieval methods, such as heating the tissue
sample in citrate buffer may be carried out (see, e.g., Leong ef al. Appl. Immunohistochem. 4(3):201 (1996)).
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Gn Gn Ser Tyr Thr Thr Pro Pro Thr 5 <210> 14 <211>

9 <212> PRT <213> Artificial sequence <220> <223>

HVR-L3 <400> 14 Gn Gn Ser Asn Ala Val Pro Leu Thr 5
WOB30625 <211> 9 <212> PRT <213> Artifici al PEEJHMTH60115

<220> <223> HVR-L3 <400> 15 G n G u Ser Thr Thr Thr

Pro Pro Thr 5 <210> 16 <211> 9 <212> PRT <213>

Artificial sequence <220> <223> HVR-L3 <400> 16 G n

%Xlﬁ)wﬁg bn ogj&al-q)%rc:hl:é s?ep,PtﬁeQisﬁ% Qecéﬁ s exposed to primary antibody for a sufficient period
of time and under suitable conditions such that the primary antibody binds to the target protein antigen in the tissue
sample. Appropriate conditions for achieving this can be determined by routine experimentation. The extent of
binding of antibody to the sample is determined by using any one of the detectable Iabels discussed above.
Preferably, the label is an enzymatic iabel (e.g. HRPO) which catalyzes a chemical alteration of the chromogenic

_ substrate such as 3,3’-diaminobenzidine chromogen. Preferably the enzymatic label is conjugated to antibody which

binds specifically to the primary antibody (e.g. the primary antibody is rabbit polyclonal antibody and secondary
antibody is goat anti-rabbit antibody).

Specimens thus prepared may be mounted and coverslipped. Slide evaluation is then determined, e.g. using
a microscope, and staining intensity criteria, routinely used in the art, may be employed. Staining intensity criteria

may be evaiuated as follows:

TABLE 2
Staining Pattern Score
No staining is cbserved in cells. 0
Faint/barely perceptible staining is detected in more than 10% of the cells. | 1+
Weak to moderate staining 1s observed in more than 10% of the cells. 2+
Moderate to strong staining is observed in more than 10% of the cells. 3+

Typically, a staining pattern score of about 2+ or higher in an IHC assay is diagnostic and/or prognostic. In
some embodiments, a staining pattern score of about 1+ or higher is diagnostic and/or prognostic. In other
embodiments, a staining patiern score of about 3 of higher is diagnostic and/or prognostic. It is understood that when
cells and/or tissue from a tamor or colon adenoma are examined using [HC, staining is generally determined or
agsessed in tumor cell and/or tigsue (as opposed to stromal or surrounding tissue that may be present in the sample).

Other assay methods, known as competitive or sandwich assays, are well established and widely used in the
commercial diagnostics industry.

Competitive assays rely on the ability of a tracer EphB4 analogue to compete with the test sampile EphB4
for a limited number of anti-EphB4 antibody antigen-binding sites. The anti-EphB4 antibody generally is
ingolubilized before or after the competition and then the tracer and EphB4 bound to the anti-EphB4 antibody are
separated from the unbound tracer and EphB4. This separation is accomplished by decanting (where the binding
partner was preinsolubilized) ar by centrifuging (where the binding partner was precipitated after the competitive
reaction). The amount of test sample EphB4 is inversely proportional to the amount of bound tracer as measured by
the amount of marker substance. Dose-response curves with known amounts of EphB4 are prepared and compared
with the test results to quantitatively determine the amount of EphB4 present m the test sample. These assays are
called ELISA systemns when enzyvmes are used as the detectable markers.

Another species of competitive assay, called a "homogencous” assay, does not require a phase separation.
Here, 2 conjugate of an enzyme with the EphB4 is prepared and used such that when anti-EphB4 antibody binds to
the EphB4 the presence of the anti-EphB4 antibody modifies the enzyme activity. In this case, the EphB4 or ils
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5 <210> 17 <211> 9 <212> PRT <213> Artifici al

sequence <220> <223> HVR-L3 <400> 17 dn Gn Thr A a

Gn Thr Pro Gu Thr 5 <210> 18 <211> 107 <212> PRT
WOLRAB30687t i fi ci al sequence <220> <223> Li ght PERAISA007/060115

vari abl e domai n of huMab4D5-8 <400> 18 Asp Ile G n

Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val

151015 Ay Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

lmm [V (¥} hlra. ml 1 T
“m%&u d;!l ‘2;\F>ér%%me%§§IaI %%%@%V;Pr ﬁlﬁ ot o Ee&'ﬁo Iﬂyﬁ%zy@e hchas

poroxidegy ConaptenescSE i G TLABERIY i AT G s s
inhibits & Qa&HQesAlegnivheacBety oGhy labér Thingthedrer @ iswiddy praS@d Pider the name of
eMrT. Thr Leu Thr lle 657075 Ser Ser Leu Gn Pro Gu Asp

Phe Ala Thr Tyr Gn Gn 808590 His Tyr Thr

Plerc popiBssh ge %Fﬁmﬁﬁ&h@dvméwh@s% OS{RGUS Y- Helf conjugates arc
synthesi26 hD@TAMntl linging &/ ®w-molecular-weight hapten to a small EphB4 fragment so that antibody to

hapten is substantially unable to bind the conjugate at the same titme as anti-EphB4 antibody. Under this assay
procedure the EphB4 present in the test sample will bind anti-EphB4 antibody, thereby allowing anti-hapten to bind
the conjugate, resulting in a change in the character of the conjugate hapten, e.g., a change in fluorescence when the
hapten is a flnorophore.

Sandwich assays particularly are useful for the determination of EphB4 or anti-EphB4 antibodies. In
sequential sandwich assays an immobilized anti-EphB4 antibody is used to adsorb test sample EphB4, the test sample
is removed as by washing, the bound EphI34 is used to adsorb a second, labeled anti-EphB4 antibody and bound
material is then separated from residual tracer. The amount of bound tracer is directly proportional to test sample
EphB4. In "simultaneous” sandwich assays the test sample is not sepé:ratcd before adding the labeled anti-EphB4, A
sequential sandwich assay using an anti-EphB4 monoclonal antibody as one antibody and a polyclonal anti-EphB4
antibody as the other 1s uscful in testing samples for EphB4.

The foregoing are merely exemplary detection assays for EphB4. Other methods now or hereafier
developed that use anti-EphB4 sntibody for the determination of EphB4 are included within the scope hereof,
including the bioassays described herein.

Articles of Manufacture

In another aspect of the invention, an article of manufacture containing materials useful for the treatment,
prevention and/or diagnosis of the disorders described above is provided. The article of manufacture comprises
a container and a label or package insert on or associated with the container. Suitable containers include, for
example, bottles, vials, syringes, etc. The containers may be formed from a variety of materials such as glass or
plastic, The container holds a composition which is by itself or when combined with another composition(s)

effective for treating, preventing and/or diagnosing the condition and may have a sterile access port (for example the

~ container may be an Infravenous solution bag or a vial having a stopper pierceable by a hypodermic injection needle).

At least one active agent in the composition is an antibody of the invention. The label or package insert indicates that
the composition is used for treating the condition of choice, such as cancer. Moreover, the article of manufacture
may comprise () a first container with a composition contained therein, wherein the composition comprises an
antibody of the invention; and (b) a second container with a composition contained therein, wherein the composition
comprises a fu.ﬁher cy’totdxic agent. The article of manufacture in this embodiment of the invention may further
comprise a package insert indicating that the first and second antibody compositions can be used to treat a particular
condition, e.g. cancer. Alternatively, or additionally, the article of manufacture may further comprise a second (or

third) container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for injection (BWFI),
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<210> 19 <211> 87 <212> PRT <213> Artificial sequence
<220> <223> Sequence is synthesized <400> 19 G n Val
Gn Leu Val Gn Ser Ay Ala Qu vai Lys Lys Pro @y
WODBAMBEIAl a Ser Val Lys Val Ser Cys Lys Al a B&A/WE2407/060115

Tyr Thr Phe Thr 202530 Trp Val Arg Gn Ala Pro Ay
Gn dy Leu Qu Trp Met Ay Arg 354045 Val Thr Ile
Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr met du

phosphaé %51‘56@69 sgiﬁé" Rﬁ%lér 5 %ﬁﬁl%ﬂ-a%g de%rfr(%e %?%OIG Itl{nagﬁﬁ)thég mcluél_él oﬁner\%zltenals desirable

u
froma CQI%IPWI‘% F‘”d\‘}%ﬂr St@éﬁ"”%é‘i““é’@%@“&% dﬂﬁn%ﬂ‘ﬁ “%ﬂfle% Sy mpsRT

TR Bliowitetatefekapipit of Sie gt end<@@fsiticid 23k iSegive Nt ® widsrstood that various other

embodinﬁ%glln pﬁ@t@ccf é@&\%ﬁe%gneg (Qsc}@l!ton Qdcld%% é/ al Gn Ser Ay
' Al a u Val Lys Lys Pro Ay 151015 Ala Ser Val Lys

Val ser Cys Lys Ala Ser Trp Val Arg G n Ala 202530
Pro Ay Gn Ay Leu Qu Arg Val Thr Ile Thr
Ala Asp 354045 Thr Ser %Mﬁrﬁ%hr Ala Tyr Met Qu

Anti-EphB4 antibodies were generated using phage display, nsing EphB4-His protein to select phage. A

variety of methods are known in the art for generating phage display libraries from whichk an antibody of interest can
be obtained. One method of generating antibodies of interest is. through the use of a phage antibody library as
described in Lee et al., J. Mol. Biol. (2004), 340(5):1073-93, Clones sclected using phage display were screened
against EphB4-His protein using phage ELISA. Unique clones were selected for further characterization by phage
competition ELISA and a blocking assay to determine whether the phage antibody clone could block EphB4-

_ ephrinB2 interactions. Cione 30.35 performed favorably and was selected for further analysis. To improve the

affinity of clone 30.35, phage display libraries were generated in the background of YW30.35, each targeting selected
HVRs for soft or hard randomization. Selected clones were screened by phage ELISA and then expressed as Fab
protein and their affinity determined using Biacore. Selected clones were reformatted as fill-length IgGs, and their
affinity was detarmiﬁcd using Biacore. The sequences of parent clone 30.35 and affinity matured clones are shown
m Figure 1.

Example 2: Characterization of anti-EphB4 antibodies

To determine the binding affinity of anti-EphB4 Mabs, surface plasmon resonance (SRP) measurement with
a BIAcore™-3000 was used (BlAcore, Inc., Piscataway, NJ). Briefly, carboxymethylated dextran biosensor chips
(CMS5, BlAcore Inc.) were activated with N-ethyl-& - (3-dimethylaminopropyl}-carboditmide hydrochloride (EDC)
and N-hydroxysuccinimide (NHS) according to the supplier’s instructions. Anti-EphB4 antibody was diluted with
10mM sodium acetate, pH 4.8, into Sug/m} before injection at a flow rate of Sul/minute to achieve approximately 500
response units (RU) of coupled antibody. Next, 1M ethanolamine was mjected to block unreacted groups. For
kinetics measurements, two-fold serial dilutions of either human or murine EphB4-His molecules (0.7nM to 500nM)
were injected in PBS with 0.05% Tween 20 at 25°C at a flow rate of 25ul/min. Association rates (k,,) and
dissociation rates (k.x) were calculated using a simple one-to-one Langmuir binding model (BIAcore Evaluation
Software version 3.2). The equilibrium dissociation constant (Kd) was calculated as the ratio k,pke,. The resulits of

this experiment are shown in Table 3, “NA” gignifies that the measurement was not performed.
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G u Asp Thr Ala val Tyr Tyr Cs Ala Arg Ttp Gy A n
@y Thr 657075 Leu Val Thr Val Ser Ser 80 <210> 21
<211> 80 <212> PRT <213> Artificial sequence <220>
wWORPAs0@equence i s synthesized <400> 21 G n mm@zwwosona

Leu Val Gn Ser Ay Ala Au Val Lys Lys Pro Ay
151015 Ala Ser Val Lys Val Ser Cys Lys Ala Ser Trp
Val Arg Gn Ala 202530 Pro Ay Gn Ay Leu Gu Trp
met Arg Val Thr Ile Thr Ala Asp 354045 6 505560 G u
Asp Thr Ala Val Tyr Tyr Cys Ala Trp Ay dn Gy Thr
@65 7H)ddne MeHnityTAa8 kiMaiks oBedti-FpeR4 Bfbodidshd undad arddodse EfifB4.
<212> PRT <213> Artificial sequence <220> <223>

—_—Segense—s—synt-hesizad—< 40022 O R—Wal—C-—-eu—Ye
Ser Ay Al am@ipe Mgigen| ys Lys Pro vy 15h@as anfigen

Gn
Anti- 4
"5 va Rg%g,wval SRhforS Lo Fr Wi Vel die@ N kammy

Al a 20
YW30.35 031 0.75 2.4 0.03 0.96 32
YW30.35.1D2 1.28 <0.05 <0.04 0.36 <0.05 <0.14 .
YW30.35.2D8 0.92 <0.05 <0.05 0.4 <0.05 <0.12
YW30.35.2D12 NA NA.  NA 0.27 <0.05 <0.19
YM30.35.2D13 NA NA NA 0.45 <005 <0.11

In different experiments, the cross-reactivity of anti-EphB4 antibody clone 30.35 was tested against other
EphB receptors. Briefly, COS7 cells were transiently transfected with plasmids expressing full-length human
EphB1, human EphB2, humean EphB4 or human EphB6. 24 hours after transfection, cells were subjected to FACS
analysis to detect binding by anti-EphB4 antibodies, if any. Anti-EphB4 clone 30.35 did not cross-react with luman
EphB1, human EphB2, human EphB3 or human EphB6.

Example 3: Anti-EphB4 antibody blocked EphB4 receptor signaling in a cell-based assay

In order to demonstrate the ability of anti-EphB4 antibodies to block the interaction of membrane-bound
EphrinB2 and EphB4, we performed a cell-based assay in which EphB4 and EphrinB2 were presented by different
cell types. 3T3 cells overexpressing human EphrinB2 were used to stimulate HUVEC cells that express high level of

" EphB4 but low level of EphrinB2, and the ability of anti-EphB4 antibody to inhibit EphB4 activation was tested.

3T3 cells overexpressing human EphrinB2 were prepared as follows: human full length EphrinB2 was
cloned into pcDNAS/FRT vector (Invitrégeu) and subsequently used to generate stable cell line with 3T3.Flp cells
(Invitrogen) according to manufzcture's manual. ’

3T3 cells overexpressing humnan EphrinB2 were overlayed on HUVEC cells for 15 or 30 minutes, in the
presence or absence of anti-EphB4 antibody. Activation of EphB4 receptor was assessed by immunoprecipitating
EphB4 protein, then detection of presence or absence of receptor tyrosine phosphorylation using an anti-phospho-
tyrosine antibody (antibody 4(G:10; Upstate) using western blotting. Briefly, cells were lysed with RIPA buffer, Cell
iysates were clarified by cenirifugation and anti-EphB4 antibody 35.2D8 was added at 5 ug/sample. After incubation
at 4C for two hours, the immunocomplex was pulled down using Protein A agarose. EphB4 phosphorylation was
analyzed by Western Blot using anti-phosphotyrosine antibody 4G10 (Upstale) at a concentration of 1 ng/ml.

The results of this experiment are shown in Figure 7. Overlay of 3T3 cells on HUVEC cells caused
dramatic tyrosine phosphorylation of EphB4 (lane 4 and 5). A 30 minute preincubation of HUVECs with anti-EphB4
antibody (clone 33.2D8 at 5 ug/ml) effectively abolished EphB4 tyrogine phosphorylation induced by overiaying
3T3-EphrinB2 cells (lane 6). By conirast, treatment of HUVEC cells with anti-EphB4 alone did not cause EphB4
activation in HUVECs (lane 2 and 3), and untreated HUVEC cells did not demonstrate EphB4 activation. These
results established that anti-EphB4 antibody blocked ligand-receptor interaction in the context of direct cell-cell

contact.
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Pro Ay Gn Ay Leu Gu Trp Met Arg Val Thr Ile Thr

Ala Asp 354045 Thr Ser Thr Ser Thr Ala Tyr Met Qu

Leu Ser Ser Leu Arg Ser 505560 A u Asp Thr Al a Val
WOee7/Bpe97Cys Trp Ay G n Ay Thr Leu Val 6570PC3/T32007/060115

Val Ser Ser <210> 23 <211> 87 <212> PRT <213>

Artificial sequence <220> <223> Sequence is

synt hesi zed <400> 23 An Val Gdn Leu dn AQu Ser Ay

Pro Ay Leu Val Lys Pro Ser 151015 d n Thr Leu Ser

Leu Thr Cys Thr Val Ser Ay Gy Ser Val Ser 202530 .

Trp Ile Arg An Pro Pro Ay Lys Ay Leu Gu Trp Ile

@18t0ubl G BrddEnWetlon Tdabech kigcrBat in warle dAS by Ty of BRktrakiytsand example for

Dol B uERG1aREe, S8k sdr¥Bon B PO EHou R 520G ns B os TG
pm?m%ﬁaa% a Aspm"?ﬁ AF as‘%%f‘mwr Tyf %\/?ﬁ%"% g‘gsn%?s@&r g e seope of
theinvento, Gy @ n @y Thr Leu Val Thr val Ser Ser 8085

<210> 24 <211> 81 <212> PRT <213> Artificial sequence

<220> <223> Sequence is synthesized <400> 24 G n Val
GnlLeu Gn Qu Ser Ay Pro Ay Leu Val Lys Pro Ser

76



10

15

20

25

30

35

40

Te Arg Gin Pro 202650 Pro Gy Lys Gy Leu Gu Trp

Il'e Arg Val Thr Ile Serval As>|c/) 3%2045yTheu P

22 ZQS ?ﬁ: kleu \L/y|s Leu Ser Ser Val Thr rAlgego?égoAsn

a Val Tyr Tyr Cys Ala Arg Trp Ay G

@y Thr 657075 Leu Val Thr Val Ser Ser980 0 Y n

<211> 80 <212> PRT <213> Artificial se <210> 25

<223>_ Sequence i s synt hesized <400> 25qéence <220>

b@#@ﬁg%@g@’fﬁﬁ@r LG y Pro dy Leu Val Lys pPnglerG "

1] dn Eplgte@nﬁ—ggﬁfvé a:%%cg%%mﬂgr@igg 1 éwaﬁaf& rdditin (WHIR) sSpencefrify R-L1, HVR-L2,
HVR-LY, HRATIGETVRF2 TR HY -85 3Breifal /—\)S/-p 33(;484% _%_eu gu Trp

A@'&t EstrvPHeR Setiendceyre Leipgteq_@gl thag GrOUR SISIRHLE OEFL i ilr Lys

50556Q:Ala AsRisthh Eeqtha Aladl 1 TypereTyd-ACY s RA}SgDﬁ'ije\lfé QD NO:9)

ok GV rTY coh8linE R4 QAR By, Wilkfeina 7 SevAsEeYS (SEQ ID NO:11)

(iii) HVR-L3 oomiarising sequence C1-C9, wherein C1-C9 is QESTTTPPT (SEQ IDNO:15) _

(iv) HVR-HI comprising sequence D1-D10, wherein D1-D10 is GFSISNYYLH (SEQ ID NO:2}

{¥) HVR-H2 comprising sequence E1-E18, wherein E1-E18 is GGIYLYGSSSEYADSVKG (SEQ 1D

NO:4) and .

(vi) HVR-H3 conripn'sing sequence F1-F17, wherein F1-F17 is ARGSGLRLGGLDYAMDY (SEQ ID
NO:7T}; .
and  (b)atieastone variant HVR, whetein the variant HVR sequence comprises modification of at least one

residue of the sequence depicted n SEQ ID NOs:1-17.

2. The antibody of claim 1, wherein a HVR-L1 variant comprises 1-5 (1,2, 3,4 or 5) substitutions in any
combination of the following positions: A6 (V or S), A7 (SorE), A8 (Torl), A9 (AorF), and A10 (V or L). '

3. The antibody of cléirh 1, wherein a HVR-L2 variant comprises 1-2 (1, or 2) substitutions in any

combination of the following positions: B4 (F or N) and B6 (¥ or E)

4. The antibody of claim 1, wherein a HVR-L3 variant comprises 1-7 (1,2, 3,4, 3, 6 or 7) substitutions in
any combination of the following positions: C2{(Q, E,orK),C3 (Sor T), C4 (Y, N, T.E, or A),C5 (T, A, or Q), C6
(T, V,orD),C8(P,L, or E), and C9 (T or S}

5. The antibody of claim 1, wherein a HVR-H1 variant comprises 1-3 (1,2, or 3) substitutions in any

* combination of the following positions: D3 (T or 8), D6 (G or N}, and D9 (L or L).

6. The antibody of claim 1, a HVR- H2 variant comprises 1-5(1,2,3,40r5) substitutions in any
combination of the following positions: E5 (P, or L), E7 (5 or G), B8 (G or 8), E10 (T, S, orR), and E11 (D, E, or

G).

7.. The antibody of claim 1, wherein a HVR- H3 variant comprises 1 substitution in the following positions:

F3 (G or ).

8. An isolated anti-EphB4 antibody comprising HVR sequences HVR-L1, HVR-L2, HVR-L3, HVR-HI,
HVR-H2, and HVR-H3, wherein each HVR comprises a sequence selected from the group consisting of SEQ ID
NOs: 1-17, and wherein SEQ D NO:9 or 10 correspond to an HVR-LI, SEQ ID NO:11 or 12 correspond to an

HVR-LZ, SEQ
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80 <210> 26 <211> 79 <212> PRT <213> Artificial
sequence <220> <223> Sequence is synthesized <400> 26
Gn Val Gn Leu Gn Gu Ser Ay Pro Ay Leu Val Lys
Pro Ser 151015 G n Thr Leu Ser Leu Thr Cys Thr Val
Ser Trp Ile Arg G n Pro 202530 Pro Gy Lys Ay Leu
ID NO:13, 1@ 15, T8, B 1 lc@rehiord dah HVRFL3| $6 BEROVal 2 agprp®@8 4031 Vil 1, SEQ ID NO:3,

45 006 : s Gk do¥Spdn€ld adBURIEr Val Thr
> 3, or °°ﬁs%’n§%’§%égﬁ}g’a€§5’g§%§$h? Val “Ser 'Ser <210> 27 <211>
87 <212> PRT <213> Artificial sequence <220> <223>

9. Mﬁlﬂ)@ oﬁ &Hﬁxn‘f/l{?sﬁﬁﬂ tZ@ﬁtlHdh@@an@?es Av-IWaHVRILA, HeRr LY VR-H1, HVR-

H2, and HV%&II.: Vﬂ}@{fmﬁ%’ 1E81éer§é)¥1piae/:s SEX? %)9 1Pri g %ndé?ﬁ éo']llﬁr GP%e

Ser 202530 Trp Val Arg Gn Ala Pro Gy Lys Ay Leu
10. q‘hg anTi'B@dyV@élau%@ kB M)f Po'ﬁ@ns-EhHVR L e 1Ser L 2AHgRASHVR-HI,

HVR-H2, and HVR H.‘) whf%{esm Qghn 1n-|;rr]<{er %oerrlljpri-sl: ] SEb?]BI Nglﬁ 1? qé 5|63 and 8.

11. The antibody of claim 8, wherein the antibody comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI, HVR-
~ H2, and HVR-H3, wherein each, in order, comprises SEQ ID NO:9, 11, 15, 2,4, and 7.

12. The antibody of claim 8, wherein the antibody comprises HVR-L1, HVR-1.2, HVR-L3, HVR-HI, HVR-
H2, and HVR-H3, wherein each, in order, comprises SEQID NO:9, 11, 16,1, 5, and 7.

13. The antibody of claim 8, wherein the antibody comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI, HVR-
H2, and HVR-H3, wherein each, in order, comprises SEQ 1D NO:9, 11; 17,1, 6,and 7.

14. The antibody of any of claims 1-13, wherein at least a portion of the framework séquence is a human

consensus framework sequence.

15. The antibody of claim 1, wherein the modification is substitution, insertion or deletion.

16. The antibody of any of claims 1-15, wherein the antibody comprises human x subgroup consensus

framework sequence.

17. The antibody of any of claims 1-15, wherein the antibody comprises heavy chain human subgroup III

consensus framework sequence.

18. The antibody of claim 17, wherein the antibody comprises a substitution at one or more of position 71,

73 or 78.

19. The antibody of claim 18, wherein the substitution is one or more of R71A, N737T, or N78A.
20. A polynucleotide encoding an antibody of any of claims 1-19.

21. A vector comprising the polynucleotide of claim 20.
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Met Asn Ser Leu Arg Ala Gu Asp Thr Ala Val Tyr Tyr
C,ys Ala 657075 Arg Trp Ay @n Ay Thr Leu VaIy Th%/
Val Ser Ser 8085 <210> 28 <211> 81 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synt hesi zed <400> 28 Qu Val G n Leu Val Qu Ser Gy
29 Gheled@ribf Lkl 2)/ather@ih the Pecoor Glay expB30d5e@ry Ser Leu Arg
Leu Ser Cys Ala Ala Ser Trp Val Arg A n Ala 202530
Pro Ay Lys Ay Leu Gu Trg val Arg Phe Thr Ile Ser
25. Athgst AdipoBBADEEvAaRNOfSEm P& 2Asn Thr Leu Tyr Leu G n
Met Asn Ser Leu Arg Ala 505560 @ u Asp Thr Al a Val

Tyr Tyr Cys AlLa Arg .Trp 4y v Thr 65
24 qgﬂhosffﬁ?“ PEPImSE g%twgﬁf%§9§%@%1> ESO <;(1)ZE Igglj'

<213> Artificial sequence <220> <223> Sequence is

55, SYLRES] F6hm 2. JREdkR HebiciSetukkosticAr g Leu Ser Cys Al a
ﬁa #rp Val Arg Gn Ala 202530 Pro Ay Lysq(/BI y

Leu Glu Trp val Arg Phe Thr Ile Ser Arg Asp

26. The host cell of claim 25, wherein the host cell is mammalian.

27. A method for making an anti-EphB4 antibody, said method comprising (a) expressing a vector of claiin

22 in a suitable host cell in culture, and (b) recovering the antibody.

28. A methiod for making an anti-EphB4 immunoconjugate, said method compﬁsing (a) expressing a vector

of claim 22 in a suitable host cell in culture, and (b) recovering the antibody.
29. The method of claim 27 or 28, wherein the host cell is prokaryotic.
30. The method of claim 27 or 28, wherein the host cell is eukaryotic.

3L A 'method'for detection of EphB4, the method comprising detecting EphB4-anti-EphB4 antibody

complex in a biological sample, wherein the anti-EphB4 antibody in the complex is an anti-EphB4 antibody of any of

claims 1-19.

32. A method for diagnosing a disorder associated with EphB4 expression, the method comprising
detecting. EphB4-anti-EphB4 antibody complex in a biological sample from a patient having or suspected of having
the disorder, wherein the anti-EphB4 antibody in the complex is an anti-EphB4 antibody of any of claims 1-19.

33. The method of any of claims 31-32, wherein the anti-EphB4 antibody is detectably labeled.

34. A composition comprising an anti-EphB4 antibody of any of claims 1-19.

35. A composition comprising a polynucleotide of any of claims 20-22.

36. The composition of claim 34 or 35, wherein the composition further comprises a carrier.

37. Use of an anti-EphB4 antibody of any of claims 1-19 in the preparation of a medicament for inhibiting

angiogenesis in a subject in need of such treatment.
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354045 Asn Ser Lys Asn Thr Leu Tyr Leu G n Met Asn
Ser Leu Arg Ala 505560 A u Asp Thr Ala val Tyr Tyr
cys Ala Trp Ay Gn @y Thr Leu 657075 Val Thr val
Ser Ser 80 <210> 30 <211> 79 <212> PRT <213>
Artificial sequence <220> <223>. Sequence is

38 a&%%%% LizRA7, %Q;@ﬁ 1R GheBtdeMal foGisein beupingden Wiy n gangipgpnic agent-
[ Leu Val .Gn Pro Ay 1510715 GIy Ser Leu Arg
Leu Ser Cys Ala Ala Ser Trp Vval

. 39 PR oG oF claMSa sGvherdiethe @tltangt'qvg'gmwent A':r%r tp;}.]fglmfrﬁs}ratﬂn grng{) or subsequent to

| AfySer Lys Asn Thr Leu Tyr Leu G n
theadmm‘sﬂfé‘g @ﬁ”‘ p%%gﬁ Arg Ala 505560 G u Asp Thr Ala Val

Tyr Tyr Cys Trp Gly Gn @y Thr Leu Val 657075 Thr it the anti-
10VAle SEhs Bk 35240 mBhigoeBie aRlds opReeappgninisTation Wi
Artificial sequence <220> <223> Sequence i s
EphB4 anti®ddnt hesi zed <400> 31 Gu Val Gn Leu Val Qu Ser Gy
Gy Ay Leu Val Gn Pro Ay 151015 Gy Ser Leu Ar

g
41"?11 éeo[f an%% clﬁ‘n@i’,ﬁh(ﬁ whetn Gt yhtiahgogémn agdeptas @yagtaoomst of vascufar endothelial
cell growth factor (VEGF).

42. Thé use of claim 41, wherein the VEGF antagonist i an ;nti—VEGF antibody.

43, -The use of claim 42, wherein the a.nti-VEGF antibody is bevacizumab.

44. The use of any of claims 37-43, wherein the medicament is for use in combination with a

chemotherapeutic agent.

45. Use of an anti-EphB4 antibody of any of claims 1-19 in the preparation of 2 medicament for the

‘ therapeutic and/or prophylactic treatment of a disorder.

in the disorder i a a 1 vroliferative disorder.
46. The use of claim 45, wherein the disorder is a cancer, a twmor, and/or a cell proliferativ
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202530

Trp val
Lys Asn Thr Ala Tyr

Ser

Leu Arg

657075
Ser

<211> 81 <212> PRTHFAS® K'ErFi%i al

Gly Phe Thr Ile

<210> 2

<211> 10

<212> PRT

<213> Artificial

<220>
<223> HVR-H1

<400> 2
Gly Phe Ser Ile

<210> 3

<211> 18

<212> PRT

<213> Artificial

<220>
<223> HVR-H2

<400> 3
Gly Gly Ile Tyr
1 .

val Lys Gly

<210> 4

<211> 18

<212> PRT

<213> Artificial

<220>
<223>

<400> 4
Gly Gly Ile Tyr
1

HVR-H2

val Lys Gly

Trp Val
Ser Arg 354045 Phe Thr

Ala Gu Asp Thr Al a Val

Arg Trp Gy Gn Gllehr Leu Val

<110> Yar<R23ndSeirnhengerans synt hesi zed <400> 32 G u val
120 Leu Val Gu ser G@GxG%LeGuVaéGn Pro Ay
LU ANTiESTU?g Y \FEARYES AP AFJHPRUVEENC &P Al a Ala ser Trp
<130> p23dak1Arg G n Ala 202530 Pro Gy Lys Ay Leu Qu Trp
val Arg Phe Thr Ile Ser Al a Asp 354045 Thr Ser
T a Tyr Leu G n Mt Asn Ser Leu Arg Al a
3 gg@g@%g@u Asp Thr Ala val Tyr Tyr Cys Ser Arg Trp
@dy Gn dy Thr 6570H75 Leu Val Thr Val Ser Ser 80
<150> Us &947%9,8% <211> 80 <212> PRT <213> Artificial sequence
<151> 200658%20
<160> 62
<210> 1
<211> 10
<212> PRT
<213> Artificial sequence
<220>
<223> HVR-HLl
-<400> 1

ser Gly Tyr Tyr Ile His
5 10

sequence

ser Asn Tyr Tyr Leu His
5 10

seguence

Pro Tyr Ser Gly Ser Thr Asp Tyr Ala Asp Ser
5 10 15

sequence

Leu Tyr Gly Ser Ser Ser Glu Tyr Ala Asp Ser
5 10 15

Arg Gn Ala Pro Ay Lys Ay Leu GQu
Ile Ser Ala Asp Thr
Leu G n 505560 Met ASn Ser
Tyr Tyr Cys Ser
Thr Val

10 8085 <210> 32

sequence <220>



<210

<211> 18 34 <211> 87 <212> PRT <213> Artificial

<212
<213>

<220>
<223>

5

PRT
Art

HVR

<é(1)3>G%y £ TPRIL vy Asgr AR, Gt AA§pG1-§hﬁ‘yA|AaaVlﬂ:-Jp §w Tyr Cys

1

<223> Sequence is synthesized <400> 33 Au Val Gn
Leu Val Gu ser Ay Ay Ay Leu val Gn Pro Ay

151015 Ay ser Leu Arg Leu Ser cys Ala Ala Ser Trp
Val Arg Gn Ala 202530 Pro Ay Lys Ay Leu Gu Trp
val Arg Phe Thr Ile Ser Ala Asp 354045 Thr Ser Lys
Asn Thr Ala Tyr Leu Gn Me€ Asn ser Leu Arg Al a

505560 G u Asp Thr Ala val Tyr Tyr cys Ser Trp Ay
Gn Ay Thr Leu 657075 val Thr Val Ser Ser 80 <210>

< e e is synthesized <400> 34 du Val Gn
11212&%1% %H(gpéer Gy Ay Ay Leu Val Gn Pro Ay

151015 11 202530 Trp val Arg Gn Ala Pro Ay Lys Ay

td Ju Trp val ser Arg 354045 Phe Thr Ile Ser Al a
Asp Thr Ser Lys Asn Thr Ala Tyr Leu G n 505560 Met

Al a 657085

val Lys Gly

<210>
<211>
<212>
<213>

<220>
<223>

6
18
PRT
Art

HVR-

<400> 6
Gly Gly I1e Tyr Leu Tyr Ser Gly Ser TES Asp Tyr Ala Asp Sig
1 _

ificial sequence

H2

5

val Lys Gly

<210>
<211>

- <212>

<213>

<220>
<223>

<400>

Ala Arg Gly ser G1y Leu Arg Leu Gly G15 Leu Asp Tyr Ala Met
1

7
17
PRT
Art

HVR -

v

Asp Tyr

<210>
<Z211>
<212>

8
17
PRT

ificial sequence

H3

15

<213> Artificial sequence

<220>

<223> HVR-H3

<400>
Ala Arg Ser Ser Gly Leu Arg Leu Gly Gl% Leu Asp Tyr Ala MEE
5

1

8

Asp Tyr

<210>
<211>
<212>
<213>

<220>
<223>

9
11
PRT
Art

HVR-

ificial seguence

L1

sequence <220>



<400>

9

Arg Trp Ay Gn @y Thr Leu Val Thr Val Ser Ser 8085
<210> 35 <211> 81 <212> PRT <213> Artificial sequence
<220> <223> Sequence is synthesized <400> 35 @ u Val
Gn Leu Val Qu Ser Ay Ay @y Leu vVal Gn Pro Ay
151015 Ay Ser Leu Arg Leu_Ser Cys Ala Ala Ser Trp
Val Arg G n Ala 202530 Pro3GIy Lys Ay Leu Qu Trp
Val Arg Phe Thr Ile Ser Ala Asp 354045 Thr Ser Lys

Arg Ala fencThraspl eaTTger LB &a vieBtalasn Ser Leu Arg Al a

<210> 10

<211>
<212>
<213>

<220>
<223>

<400>

11

PRT
Art
HVR

10

Arg Ala

<210>
<211
<212>
<213>

<220>
<223>

<400=>

11
7
PRT
Art

HVR

11

505560 Gbu Asp Thr Ala V3P Tyr Tyr Cys Ala Arg Trp
Ay Gn dy Thr 657075 Leu Val Thr val Ser Ser 80
<210> 36 <211> 80 <212> PRT <213> Artificial sequence
<220>_<223> Sequence is synthesized <400> 36 G u Val
diripesogden @ u Ser Ay Ay Ay Leu Val Gn Pro Gy
151015 Ay ser Leu Arg Leu Ser Cys Ala Ala Ser Trp
val Arg Gn Ala 202530 Pro Ay Lys Ay Leu Gu Trp
Val Arg Phe Thr Ile Ser Ala Asp 354045 Thr Ser Lys

ég’rnGTlx?rAs'%‘l & T¥h, LA G0 L'%EtAﬁsn Ser Leu Arg Al a

ificial sequence

-2

ser Ala Ser Phe Leu Tyr Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

12
7
PRT
Art

HVR

12

5

ificial sequence

-2

Ser Ala Ser Asn Leu Glu Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

13
9

5

PRT .

Art

HVR

13

ificial sequence

-L3

Gin GIn Ser Tyr Thr Thr Pro Pro Thr

<210>

o o <211>

<212>
<213>

<220>
<223>

<40Q0>

i4
9
PRT
Art

HVR
14

5

ificial sequence

-L3

Gln Gin Ser Asn Ala val Pro Leu Thr

<210>
<211>
<212>
<213>

15
9
PRT
Art

5

ificial seqguence



505560 G u Asp Thr Ala val Tyr Tyr Cys Ala Trp Gy
Gn @y Thr Leu 657075 Vval Thr val Ser Ser 80 12
<211> 79 <212> PRT <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 37 Ju Val Gn
Leu Vall Gu Ser dy Ay Ay Leu Val Gn Pro Ay
151015 Gy Ser Leu Arg Leu4Ser Cys Ala Ala Ser Trp
<220- Val Arg Gn Ala 202530 Pro Gy Lys Ay Leu Gu Trp
<223> HvR+@aB Arg Phe Thr I1le Ser Al a Asp 354045 Thr Ser Lys
4005 15 Asn Thr Ala Tyr Leu A n Met Asn Ser Leu ArggAI a
oYU Q0 du Thr ALa Val Tyr Tyr Cys Trp Ay Gn
GhTG1ug§§5$ﬁ}¥h§6ﬁ%afwbg?b "Thr val Ser Ser <210> 38 <211>
80 <212> PRT <213> Artificial sequence <220> <223>
<210> 16 Sequence i s synthesized <400> 38 Asp Ile G n Met Thr

jﬁ%; ,?,RTG n Ser Pro Ser Ser Leu Ser Al a Ser Val

<213> Artificial sequence

<220>
<223> HVR-L3
- <400> 16
GIn Lys Ser Giu Thr ITle Pro Pro Ser
5
<210> 17
<211> 9
<212> PRT :
<213> Artificial sequence
<22(>
<223> HVR-L3
<400> 17
GIn GIn Thr Ala G1n Thr Pro Glu Thr
5
<210> 18
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> Light chain variable domain of humab4D5-8
<400> 18
Asp ITe Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Asp val Asn
20 25 - 30
Thr ala val Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys
35 40 45
Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 ' 70 75
Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn
80 85 90
His Tyr Thr Thr Pro Pro Thr Phe Gly GIn Gly Thr Lys val Glu
95 100 ‘ 105
Ile Lys
<210> 19
<211> 87
<212> PRT

<213> Artificial sequence



151015 Ay Asp Arg val Thr Ile Thr Cys Trp Tyr Gn
Gn Lys Pro Ay 202530 Lys Ala Pro Lys Leu Leu Ile
Tyr Ay Val Pro Ser Arg Phe Ser 354045 Ay Ser Ay
Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
505560 G n Pro A u Asp Phe AI a Thr Tyr Tyr Cys Phe
Gy An dy Thr 657075 Lys Val Gu lle Lys 80 <210>
<220> 39 <211> 80 <212> PRT <213> Artificial sequence <220>
<223> sequd23>iSexyuwehesizied synt hesi zed <400> 39 Asp Ile Val
Met Thr Gn Ser Pro Leu Ser Leu Pro Val Thr Pro

<4(0> 19
Y s p,, Tyr Leu
G]n val é%]rq%% %Gﬁé%e %ﬁ“@gasi {éé ig ég/y§'§)eF? y Ser Ay
, Thr _Asp Phe Thr Leu Lys Ile Ser Arg Val 505560 QG u
Ala ser ¥ph Legsuvgspes/4lysadys vap SgngWchy rpRfee d;g Gn dy
Thr 657
Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Arg
35 40 45

val Thr ITe Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
50 55 7 60

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys Ala
65 70 75

Arg Trp Gly Gln Gg% Thr Leu val Thr val Ser Ser

85
<210> 20
<211> 81
<212> PRT
<213> Artificial sequence
<220>
<223> sequence is synthesized
<400> 20
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly
1 5 10 15
Ala Ser val Lys val Ser Cys Lys Ala Ser Trp val Arg Gln Ala
20 25 30
Pro Gly GIn Gly Leu Glu Trp Met Arg val Thr Ile Thr Ala Asp
35 40 45
Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser
50 55 60
Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr
65 70 75
Leu val Thr val Ser Ser
80
<210> 21
<211> 80
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence 1is synthesized
<400> 21
GIn val GIn Leu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly
1 _ 5 10 15

Ala ser val Lys val Ser Cys Lys Ala Ser Trp val arg GlIn Ala
20 25 30

pro Gly GlIn Gly Leu Glu Trp Met Arg val Thr Ile Thr Ala Asp
35 40 45

Thr ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser



Glu Asp

val Thr

<210> 22
<211> 79

<220>
<223> Seq

<A00> 22
Gin val
1

Ala ser

Lys Val
<213> Artificial

Au lle Lys 80 <210> 40 <211> 80 <212> PRT

synt hesi zed <400> 40 Au Ile Val
Leu Ser Leu Ser

Ay Thr

Thr

Gn Ala oArgLeuLeulé
Phe Ser%)% 3

Y&l

sequence <220> <223> Sequence is
Leu Thr G n Ser

Pro

Pro 151015 Ay Qu Arg Al a
Leu Ser Cys Trp Tyr Gn Gn Lys Pro Gy 202530

Tyr Ay Ile P%Q Asp Arg

4045 Gy Ser Ay Ser Ay Thr Asp Phe Thr
few AThrvdll ey SeayrAtys béa SO5660 aGhuclRr ohrGibu Asp Phe
Ala Val 8yr Tyr Cys Phe @% Gn dy Thr 637075 Lys

synt hesi zed <400> 41 Asp Ile Val
Leu 151015 Gy Gu Arg Ala
<212> pryir Ile Asn Cys Trp Tyr Gn Gn Lys Pro Ay 202530
<213> Art©Fiviln osdduendsa/s Leu Leu Ile Tyr Ay Val
Phe Ser 354045 Ay Ser Ay Ser Ay Thr Asp Phe Thr

Asp Ser

btkeTBE dynBnalleger Leu

Leu Al a Val

GIn Leu val GIn Ser Gly

5

val Lys val Ser Cys Lys
20

Pro Gly GIn Gly Leu Glu Trp Met

Thr ser

Glu Asp

Thr val

<210> 23
<211> 87

35

Thr Ser Thr Ala Tyr Met
0

Thr ATa val Tyr Tyr Cys

Ser

<212> PRT
<213> Artificial sequence

<220>

Ser

65

<223> Sequence is synthesized

<400> 23
Gln val
1
Gln Thr
Trp Ile
val Thr
Leu Ser

Arg Trp

<210> 24
<211> 81

Gln

Leu

Arg

Ile

Ser

Gly

<212> PRT
<213> Artificial

<220>

Leu

Ser

Gln

Ser

val

Gln

GIln Glu Ser Gly
5

Leu Thr Cys Thr
20

Pro Pro Gly Lys
35

val Asp Thr Ser
50

Thr Ala Ala Asp
65

Gly Thr Leu val
80

seqguence

<223> Sequence 1is synthesized

Ser

Ala

Ala

Arg

Glu

Trp

Pro

val

Gly

LysS

Thr

Thr

Glu
10

Ser
25

val
40

Leu
55

Gly
70

Gly
10

Ser
25

Leu
40

Asnh
55

Ala
70

val
85

val

Trp

Thr

Ser

Gln

Leu

Gly

Glu

Gin

val

ser

Lys

val

Ile

Ser

Gly

val

Gly

Trp

Phe

TYr

ser

Lys

Arg

Thr

Leu

Thr

Lys

ser

Ile

Ser

Tyr

Pro

Gln

Ala

Arg

Leu

Pro

val

Gly

Leu

Cys

usérj e Lys 80 <210> 41 <211> 80 <212> PRT <213>
cig@g sequence <220> <223> Sequence is
Met Thr G n Ser

Pro

Pro Asp Arg

Gly
15

Ala
30

Asp
45

ser
60

val
75

ser
15

Ser
30

Arg
45

Lys
60

Ala
75



505560 G n Ala Qu Asp Val Ala Val Tyr Tyr Cys Phe
Gy Gn dy Thr 657075 Lys Val Qu Ile Lys 80 <210>
42 <211> 23 <212> PRT <213> Artificial sequence 14
<220> <223> Sequence is synthesized <400> 42 Asp lle
Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val
151015 Ay Asp Arg Val Thr 711 e Thr Cys 20 <210> 43
<400> 24 <211> 15 <212> PRT <213> Artificial sequence <220>
Gln val ¢P223ruSEhuencserschy rrbediyzeet ¥400ys48rdsprTyr G n
1 GnLys Pro Ay Lys Ala PPo Lys Leu Leu I|& Tyr
< 12> 1 |f| ci al
GIn Thr éé%%%ﬁczééiéo%szﬁﬁée gnﬁzp 1SRRI PEa <ao0> 44
Gy Vval Pro_Ser Ar Phe Ser Ser Arg Ser @y Thr
Pro Gly Jaéé&p P elets §h4 5 r‘lth- éaﬂgﬂ Th”"e IéérSeSeng@ggG n Pro
A u Asp e Ala Thr Tyr 82530

Thr Ser Lys Asn GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala
50 55 60

Ala Asp Thr Ala V%1 Tyr Tyr Cys Ala Arg Trp Gly GIn Gly Thr
5 70 75

Leu val Thr val ser ser

80
<210> 25 5
<211> 80
<212> PRT
<213> Artificial sequence
<220>
<223> sequence is synthesized
<400> 25
Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser
1 5 10 15
GIn Thr Leu Ser Leu Thr Cys Thr val Ser Trp Ile Arg GIn Pro
20 25 30
Pro Gly Lys Gly Leu Glu Trp Ile Arg val Thr Ile Ser val Asp
35 40 45
Thr ser Lys Asn GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala
50 55 60
Ala Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly Gin Gly Thr Leu
65 70 75
val Thr val Ser ser
80
<210> 26
<211> 79
<212> PRT
<213> Artificial seguence
<220>
<223> Sequence is synthesized
<400> 26
GIn val GIn Leu Gln Glu ser Gly Pro Gly Leu val Lys Pro Ser
1 5 10 15

Gln Thr Leu Ser Leu Thr Cys Thr val ser Trp Ile Arg Gln Pro
20 25 30

Pro Gly Lys Gly Leu Glu Trp Ile Arg val Thr Ile Ser val Asp
35 40 : 45

Thr ser Lys Asn GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala
50 55 60

Ala Asp Thr Ala val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu val



Tyr Cys <210> 45 <211> 10 <212> PRT <213> Artifici al
sequence <220> <223> Sequence is synthesized <400> 45
Phe Ay Gn @y Thr Lys Val Qu Ile Lys 510 <210> 46
<211> 25 <212> PRT <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 46 Ju Val Gn
Leu Val uSer y Ay Leu Val G n Pr7g Ay
151015 dy Ser Leu Arg Leu Ser Cys Ala Ala“Ser 2025
Thr val Ber<stl1> 13 <212> PRT <213> Artificial sequence <220>
<223> Sequence i s synthesized <400> 47 Trp Val Arg
<10> 27 dn Ala Pro Ay Lys Ay Leu Qu Trp Val 510 <210> 48
<211> 87 <211> 30 <212> PRT <213> Artificial sequence <220>

<212> PRTK223> Sequence is synthesized <400> 48
<213> Artificial sequence

<220>
<223> sequence is synthesized
<400> 27 ‘ '
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr phe Ser
20 25 30
Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val Ser Arg
35 40 45
pPhe Thr ITe Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
50 55 . 60
Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala
65 70 75
Arg Trp Gly GlIn Gly Thr Leu val Thr val Ser Ser
80 85
<210> 28
<211> 81
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 28
Glu val Gin Leu val Glu ser &ly Gly Gly Leu val GlIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Aré Gln Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Arg Asp

35 40 45
Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala
50 35 60
Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly Thr
65 70 75
Leu val Thr val ser Ser
80
<210> 29
<211> 80
<212> PRT
<213> Artificial seguence
<220>
<223> Sequence is synthesized
<400> 29

Glu val GIn Leu val Glu ser Gly Gly Gly Leu val Gln Pro Gly



Arg Phe Thr Ile ser Ala Asp Thr Ser Lys Asn Thr Ala
Tyr Leu 151015 G n Met Asn Ser Leu Arg Ala G u Asp
Thr Ala Val Tyr Tyr Cys 202530 <210> 49 <211> 11
<212> PRT <213> Artificial sequence <220> <223>
Sequence i s synthesized <4Q0> 49 Trp Ay G n dy Thr
1 Leu Val Ehr val Ser Ser 5_8 <210> 50 <2113:32 <212>
PRT <213> Artificial sequence <220> <223> %equence i's
Gly ser syntArgsiauede<490>ATH0 Ath \sevatriPval ey AlrgaPhe Ser Gy
Ser Ay ¥er Ay Thr Asp RAe 151015 Thr Led&CThr Ile

role Py p : T 202530
Pro Gly ‘?5% GE\?&%%‘E@R ‘é@l%%@%&%?éﬁ%% 193§§§xrt i ficial
sequence <220> <223> Sequence i s synthesized <400> 51
ASn Ser pyg APHeTS hkey [T¥rSedu Ay PARS ReSdreu 4y A%g Thr Leu
Tyr Leu 151015 16 202530°<210> 52 :

Glu Asp Thr ala val Tyr Tyr Cys Ala Trp Gly &¢In ¢ly Thr Leu
65 70 75

val Thr val Ser ser

80

<210> 30
<21l> 79

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized
<400> 30 .

Glu val Gln Leu val Glu Ser Gly Gly Gily Leu val GIn Pro Gly

1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gln Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr ITe Ser Arg Asp -
35 40 45

Asn Ser tys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala
50 55 60

Glu Asp Thr Ala val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu val
65 70 75

Thr val Ser Ser

<Z210> 31

<211> 87

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 31
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
i 5 .10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys
20 25 30

Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Ser Arg
35 40 45

Phe Thr Ile ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gln
50. 55 60

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ser
65 70 75

Arg Trp Gly Gln Gly Thr Leu val Thr val Ser Ser



<211> 107 <212> PRT <213> Artificial sequence <220>
<223> Sequence i s synthesized <400> 52 Asp Ile Gn
Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val
151015 Ay Asp Arg Val Thr Ile Thr Cys Arg Al a Ser
G n Asp Val Ser 202530 Thr a Val Ala Trp Tyr dn
A n Lys 8§|ro Ay Lys Ala Beo’ Lys 354045 Leu Leu Ile
Tyr Ser a Ser Phe Leu ?yr Ser Ay Val Pro Ser
<210> 32 505560 Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe
:5%5 E%TThr Leu Thr lle ?570&5/ Sgr Ser Leu Gn Pro u Asp
& : r Tyr s Gn Gn 808590 Ser Tyr Thr
<213 Arti?ﬁrem rgseépén%r Phe Ay Gn @y Thr Lys vVal Qu
<220> 95100105 Ile Lys <210> 53 <211> 128 <212> PRT <213>
<223> sequgncef i Tisanthasjaethce <220> <223> Heavy chain variable
<400> 32 region Mab30.35 <400> 53 Gu Val G n Leu Val Gu Ser
clu val €@ L&l wad §1d-6er \@ly &y dPyoLdd yal&1015oGEYy Ser Leu
1 Arg Leu Ser Cys Ala Ala $8r Ay Phe Thr I1le Ser
023
eu

Gly ser %8 Leu Ser Cys Ala Ala ser Trp val Arg GIn Ala

20 25 : 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Ala Asp
35 40 .45

Thr ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala
50 55 60

‘Glu Asp Thr Ala val Tyr Tyr Cys Ser Arg Trp Gly Gln Gly Thr
70 "

65 75
Leu val Thr val ser Ser
: 80
<210> 33
<211> 80
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 33
. Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 ' 10 - 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala
20 25 30
Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Ala Asp
35 40 45
Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala
50 55 60
‘Glu Asp Thr Ala val Tyr Tyr Cys Ser Trp Gly Gin Gly Thr Leu
65 70 75
val Thr val Ser Ser '
80
<210> 34
<211> 87
<212> PRT
<213> Artificial sequence
<220>
<223> sequence is synthesized
<400> 34

Glu val G¢In Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys



Gy Tyr Tyr Ile Hs Trp Val Arg Gn Ala Pro Ay Lys
Ay Leu 354045 Au Trp val Ay Gy Ile Tyr Pro Tyr
Ser Ay Ser Thr Asp Tyr 505560 Ala Asp Ser val Lys
Gy Tyr Ala Asp Ser Val Lys Gy Arg Phe 657075 Thr
Ile Ser Ala Asp Thr Ser Lyf Asn Thr Ala Tyr Leu G n
Met 808 Asn Ser Leu Ar Wa du Asp Thr,Al a Val
Tyr Tyr s Ala Arg 95100105 Ay Ser Gy Leu Arg Leu
Trp val Gy dinyaleerdsydyTyys Alg IMet GRsrpywalli®l ksg20 Trp Ay
Gn dy 3r Leu Val Thr 407 125 <210> 54 4211> 108
PRL i fici <220>-.<223> Li ght
Phe Thr éﬁ%i%ﬁ“vg% géﬁgﬁ‘r@éﬁ%#&gfﬂﬁaﬁgﬁﬁgcﬁyz{oéé‘?ﬂgmp Ile
Gn Met Thr_ Gn Ser Pro Ser Ser Leu Ser Ala Ser Val
Met Asn 361028 WY AMF A SR ANTTHR YRl TYRI Y SYAAJ2Al a Ser
G n Asp Val Ser. 202530 Thr Ala Val Ala Trp "Tyr G n
Arg Trp Gy diyscRr ohneulyst Aha RNoséys$ed54045 Leu Leu lle
Tyr Ser 8 a Ser Phe Leu Bpr Ser Ay Val Pro Ser
505560 Arg Phe Ser Ay Ser Ay Ser Gy Thr Asp Phe

21
221% gi Thr Leu Thr Ile
<212> PRT '
<213> Artificial seguence
<220>

<223> Sequence is synthesized
<400> 35
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val &ln Pro Gly
1 5 10 15

Gly ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gln Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg pPhe Thr Ile Ser Ala Asp
35 - 40 45

Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met Ash Ser Leu Arg Ala

50 55 60
Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly GIn Gly Thr
65 70 75
Leu val Thr val Ser 5ser
80
<210> 36
<211> 80
<212> PRT
<213> Artifticial sequence
<220>
<223> Sequence is synthesized
<400> 36
Glu val GIn Leu val Glu Sser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gln Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Ala Asp
35 40 45

Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala
50 55 , 60

Glu Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu
65 70 75

val Thr val ser Ser
80

<210> 37



657075 Ser Ser Leu Gn Pro Gu Asp Phe Ala Thr Tyr
Tyr Cys G n Gn 808590 Ser Tyr Thr Thr Pro Pro Thr
Phe Ay Gn @y Thr Lys Val Gu 95100105 Ile Lys Arg
<210> 55 <211> 128 <212> PRT <213> Artifici al ,
sequence <220> <223> Heavy_chain vari abl e regi on of
<211> 79 Mab30. 35. 102 <400> 55 A u ¥al Gn Leu Val Gu Ser 4@ y
<212 prTAY Gy Leu Val Gn Pro Ay 151015 Ay Ser Leu Arg
<213> Arthéthérs@asné\d a Ala Ser Ay Phe Thr Ile Ser 202530
<2205 y Tyr Tyr Ile H's Trp Val Arg Gn Ala Pro Ay Lys
L uTrp Val Ay Ay Ile Tyr Pro Tyr
223> Seq%'%e T %ﬁ%ﬁé‘r&hﬁ gﬂsp Tyr 505560 Ala Asp Ser Val Lys
<400> 37 Ay Tyr Ala Asp Ser Vval Lys Gy Arg Phe 657075. Thr
Glu val gjre LelrV 511A§}§'"T‘Fﬂry Séy QlystesNaTHrinaPee © Y Leu Gn
1 Met 808580 Asn Ser Leu Ala Gu Asp ThP Al a Val

Gly ser TyU AFYrLdaySeAlcgs AT 254 GRE0PrpSeRT S8% &y allgu Arg Leu
Gly Gy 0eu Asp Tyr Ala Mst Asp Tyr 110115020 Trp Ay

Pro Gly Lys GQ%yLeuhE1d'q' \631 Irg Phe Thr Ile Ser Ala Asp
40 45

Thr Ser Lys Asn Thr Ala Tyr Leu Gin MeT Asn Ser Leu Arg Ala
50 55 60

Glu Asp Thr Ala val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu val
65 70 75

Thr val ser Ser

<210> 38

<211> 80

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 38
Asp Ile Gln Met Thr GIn Ser Pro Ser ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Trp Tyr Gln GIn Lys Pro Gly
. 20 25 30

Lys Ala Pro Lys Leu Leu Ile Tyr Gly val Pro Ser Arg Phe Ser
35 40 45

Gly Sser Gly Ser Gly Thr Asp Phe Thr Leu Thr 1Te Ser Ser Leu
50 55 60

GIn Pro Glu Asp phe Ala Thr Tyr Tyr Cys Phe Gly Gln Gly Thr
63 70 75

Lys val Glu Ile Lys

80
<210> 39
<211> 80
<212> PRT
<213> Artificial sequence
<220>
<223> Seguence is synthesized
<400> 39
Asp Ile val met Thr Gln Ser Pro Leu Ser Leu Pro val Thr Pro
1 5 10 15

Gly Glu Pro Ala Ser Ile Ser Cys Trp Tyr Leu GlIn Lys Pro Gly
20 25 30

Gin Ser Pro GIn Leu Leu Ile Tyr Gly val Pro Asp Arg Phe Ser



Gly ser

Gtu a1a é% i L AOS R e

125 <210> 56 <211> 108 <212> PRT <213> Artifici al
seqguence <220> <223> Light chain vari abl

Mab30. 35. 102
Asp Arg Val Thr Ile 20 Ser

Ser

Pro Lys

Val 1015 Thr Cys Arg
Il e Phe u Ala Trp
55

Tyr

Pro Ser
a Ser

G n Asp Ser
pT G n Lys Pro Gy
4045 Leu Leu Ile Tyr Ser Ala Ser Asn Leu

e region of

<400> 56 Asp Ile Gn Met Thr Gn 15 Ay
Ser

Leu Ser Al a

G u 2530
Lys Al a

Gllyu seerci@ yhvalspPrie $br 1205560 1Ae gsePherdSenl Gy Ser
Ser @y Thr Asp Phe Phr Leu Thr 11e 6589075 Ser

A T Tyry THE Oys Gn

Thr Lys Val

Lys val fébﬂﬂel%% <212> PRT

<210> 40
<211> 80
<212> PRT

<213> Artificial sequence

<220>

<223> Sequence is synthesized

<400> 40

Glu Tle val Leu Thr GIn Ser Pro
5

1

Gly Glu Arg

Gln Ala

Pro

Gly Sser Gly

Glu Pro Glu

Lys val Glu

<210> 41
<211> 80
<212> PRT

Ala Thr Leu Ser Cys
20

Arg Leu teu Ile Tyr
35

Ser Gly Thr Asp Phe
50

Asp phe Ala val Tvr
65

ITe Lys
80

<213> Artificial sequence

<220>

<223> Sequence is synthesized

<400> 41

Asp Ile val
1

Gly Glu Arg

Gln Pro

Gly Ser

GIn Ala

Lys val

<210> 42
<211> 23
<212> PRT

Pro

Gly

Glu

Glu

Met Thr Gln Ser Pro
5

Ala Thr ITe Asn Cys
20

Lys teu Leu Ile Tvyr

35

ser Gly Thr Asp Phe
50

Asp val Ala val Tyr
65

ITe Lys
80

<213> Artificial seguence

Leu Thr

Phes@y G n

95100105 Ile Lys Arg <210> 57
<213> Artifi

Gly

Trp

Gly

Thr

Tyr

Asp

Trp

Gly

Thr

Tyr

Thr
10

Tyr
25

Ile
40

Leu
35

Cys
70

Ser
10

Tyr
25

val
40

Leu
55

Cys
70

Leu

Gln

Pro

Thr

Phe

Leu

Gln

Pro

Thr

Phe

ser

Gln

ASp.

Ile

Gly

Ala

GIn

ASp

Ile

Gly

ci al

Leu
Lys
Arg
Ser

Gin

val
Lys
Arg
ser

Gln

sequence <220>

ser
Pro

Phe

Arg

Gly

Ser

Pro

Phe

ser

Gly

Pro
15

Gly
Ser
45

Leu
60

Thr
75

Leu
15

Gly
30

Ser
45

Leu
60

Thr
75

30



<223> Heavy chain variable regi on of mab30. 35. 2D8
<400> 57 Qu Val Gn Leu Val Au Ser Ay Ay Gy Leu
Val Gn Pro Gy 151015 Gy Ser Leu Arg Leu Ser Cys
Ala Ala Ser Ay Phe Ser Ile Ser 202530 Asn Tyr Tyr -
Leu Hs Trp Val Arg Gn Alg Pro Ay Lys Ay Leu
354045 GQu Trp val Ay d e Tyr Leu Tyr Gy Ser
<220> Ser Ser A u Tyr 505560 Ala Asp Ser val Lys Ay Tyr
<223> seqieraceA$sp syerhakilzelys Gy Arg Phe 657075 Thr Ile Ser
<400> 42 Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu G n Met
sp 1l BIBG0 ARNCROIscl ol Ak Gy s ptEe gy Val Tyt
1 Cys Ala Arg 95100105716l y Ser Leu Asg Leu Gy
Leu Asp. Tyr Ala Met Asp Tyr 110115120 Trp Ay An
Gly Asp G‘%/V?Pw“" eg1Q/§1hrT‘F%5 19 125 <210> 58 <211> 108 <212>
PRT <21 Artificial sequence <220> <223> Light chain

<210> 43 vari abl e regi on of Mab30. 35.2D8 <400> 58
<211> 15

<212> PRT

«213> Artificial sequence

<220>
<223> Seqguence is synthesized

<400> 43

Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
1 5 10 15
<210> 44
<211> 32
<212> PRT
<213> Artificial sequence
<220>
<223> sequence s synthesized
<400> 44
Gly val pro Ser Arg pPhe Ser Gly Ser Arg Ser Gly Thr Asp Phe
i1 5 10 15
Thr Leu Thr ITe Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr
20 25 30
Tyr Cys
<210> 45
<211> 10
<212> PRT
<213> Artificial sequence
<220> ,
<223> Seguence is synthesized
<400> 45
Phe Gly GIn Gly Thr Lys val Glu Ile Lys
5 10
<210> 46
<211> 25
<212> PRT
<213> Artificial seguence
<220>
<223> sequence is synthesized
<400> 46
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser
2Q 25

<210> 47



Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala
Ser Val 151015 Gy Asp Arg Val Thr Ile Thr Cys Arg
Ala Ser G n Asp Val Ser 202530 Thr Ala Val Ala Trp
Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys 354045 Leu .
Leu Ile Tyr Ser Ala Ser th Leu Tyr Ser Ay Val Pro
<211> 13 Ser 505560 Arg Phe Ser Qdy Ser Ay Ser Ay Thr Asp
<212> prTPhe Thr Leu Thr Ile 657075 Ser Ser Leu Gn Pro Qu
<213> ArtASixiBhese§uandéhr Tyr Tyr Cys G n G u 808590 Ser Thr
220> Thr Thr Pro Pro Thr Phe Ay Gn Ay Thr Lys Val GQu
<7235 Squm():lg&isfn%ﬁe}i}éﬁd”g <210> 59 <211> 128 <212> PRT
<213> Artiificial sequence <220> <223> Heavy chain
<400> 47 vari abl e regi on of Mab30. 35.2012 <4Q0> 59 Gu Val Gn
Trp val figg, “airg fra&lyays 8y lguysledalRian pPro Gy
151015 Ay Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay
<210> 48 Phe Thr Ile Ser 202530 Ay Tyr Tyr Ile H's Trp Val
<211> 30 Arg Gn Ala Pro Ay Lys Ay Leu 354045 du Trp Val

150 A NG Yeddugndyr Leu Tyr Ser @y Ser Arg Gy Tyr

<220>
<223> Sequence s synthesized

<400> 48
Arg Phe Thr Ile ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu
1 5 10 15

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30

<210> 49

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 49
Trp Gly GIn Gty Thr Leu val Thr val Sig Ser
5

<210> 50

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 50
Gly val Pro Ser Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe
1 5 10 15

Thr Leu Thr ITe Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr
20 25 30

Tyr Cys

<210> 51

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 51
Arg Phe Thr Ile ser Arg Asp Ash Ser Lys Asn Thr Leu Tyr Leu
1 5 10 15

GlIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys



505560 Ala Asp Ser Val Lys Ay Tyr Ala Asp Ser Val
Lys Ay Arg Phe 657075 Thr I'le Ser Ala Asp Thr Ser
Lys Asn Thr Ala Tyr Leu G n Met 808590 Asn Ser Leu
Arg Ala Au Asp Thr Ala Vval Tyr Tyr Cys Ala Arg
95100105 Ay Ser Gy Leu Leu Ay Gy Leu Asp Tyr
Al a Met p Tyr 11011512Q.,Ttp Ay G n QyzJhr Leu Val
Thr 20 125 <210> 60 <211> 108 <212> PRT <213>
<210> 52 Artificial sequence <220> <223> Light chain variable
:ﬁ%ﬁ -;g;regi on of Mab30. 25. 2E>12 ;400;I 6OSAspVI : elglglg/ea Thr
: Ser er Ser Leu Ser Ala Ser Va y
213> Artﬁ%%ﬁgs%g?néhr Ile Thr Cys Arg Ala Ser G n Asp Val
<220> Ser 202530 Thr, Ala Val Ala Trp Tyr Gn A n Lys Pro
<223> Seqeprce §§ sXPEhesyigedlys 354045 Leu Leu Ile Tyr Ser Ala
<400> 52 Ser Phe Leu Tyr Ser Gy Val Pro Ser 505560 Arg Phe

Asg Ile &Bf Mk yrhoet1ddsyr Sato 6k S']E_lgrLe%SBePhﬂaTiﬂ’r hiy Thr Ile
5

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Asp val ser

20 ' 25 30
Thr Ala val Ala Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45
Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly val Pro Ser
50 55 60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 : 75
Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln
80 85 g0
ser Tyr Thr Thr Pro pPro Thr Phe Gly GlIn Gly Thr Lys val Glu
95 100 105
Ile Lys
<210> 53
<211> 128
<212> PRT
<213> Artificial sequence
<220>
<223> Heavy chain variable region Mab30.35
<400> 53
Glu val GIn Leu val Glu Sser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe Thr ITe Ser
20 25 30

Gly Tyr Tyr Ile His Trp val Arg GIn Ala Pro Gly Lys Gly Leu
35 40 45

cglu Trp val Gly Gly Ile Tyr Pro Tyr Ser Gly Ser Thr Asp Tyr
50 55 60

Ala Asp Ser val Lys Gly Tyr Ala Asp S?B val Lys Gly Arg Phe
65 75

Thr I1e Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met
80 85 20

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg
95 100 105

Gly Ser Gly Leu Arg Leu Gly Gly Leu Asp Tyr Ala Met Asp Tyr
110 115 120

Trp Gly Gln Gly Thr Leu val Thr



657075 Ser Ser Leu G n Pro Gu Asp Phe Ala Thr Tyr
Tyr Cs G n Lys 808590 Ser A u Thr Ile Pro Pro Ser
Phe Ay @n @y Thr Lys Val Gu 95100105 Ile Lys Arg
<210> 61 <211> 128 <212> PRT <213> Artifici al
sequence <220> <223> Heavy _chain vari abl e regi on of
Mab30. 2D13 <400> 61 G u*Val A n Leu Val G u Ser
Ay dy y Leu Val Gn Pro Ay 151015 dy Ser Leu
<210> 54 Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Ile Ser
zgi%i 108202530 Ay Tyr Tyr Ile Hs Trp Val Arg An Ala Pro
S eu 354045 Au Trp Val Ay Ay lle Tyr
<el3> Artg:‘yc‘ IS undg y Ser Thr Asp Tyr 505560 Ala Asp Ser
<220> VaI Lys Ay Tyr Ala Asp Ser Val Lys Ay Arg Phe
<223> LighbThasn Mariahle segion af A@B3du#> Ser Lys Asn Thr Al a
<400> 54 1Yr Leu dn Met 808590 Asn Ser Leu Arg Ala @ u Asp
Asp Ile &TH mAtarnvakinlser Torfo S¥S shka dy gePR1Q0d&bvEly Ser Gy
1 Leu Arg beu Ay Ay Leu ASp Tyr Ala Met AS Tyr

Gly Asp }]i)%l?]éAr Ile Thr Cys Arg Ala Ser GIn Asp val Sgg
25

Thr Ala val Ala Trp Tyr GIln GIn Lys Pro Gly Lys Ala Pro Lys
35 40 45

Leu Leu ITe Tyr Ser Ala Ser Phe Leu Tyr ser Gly val Pro Ser
50 55 60

Arg Phe Ser Gly Ser Gly seér Gly Thr Asp Phe Thr Leu Thr Ile

65 ' 70 75
Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
80 85 90
ser Tyr Thr Thr Pro Pro Thr Phe Gly G1n Gly Thr Lys val Glu
: 95 100 105
Ile Lys Arg
<210> 55
<211> 128
<212> PRT
<213> Artificial sequence
<220>
<223> Heavy chain variable region.of Mab30.35.1D2
<400> 55 . :
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly Ser Leu Arg Leéu Ser Cys Ala Ala Ser Gly Phe Thr Ile ser
20 25 30
Gly Tyr Tyr Ile His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Gly Gly Ile Tyr Pro Tyr Ser Gly Ser Thr Asp Tyr
' 50 55 60

Ala asp ser val Lys Gly Tyr Ala Asp Ser val Lys Gly Arg Phe
65 _ 70 75

Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met
80 85 90

Asn Ser Leu Arg Ala Glu Asp Thr Ala Va1'Tyr Tyr Cys Ala Arg
95 100 : 105

Ser Ser Gly Leu Arg Leu Gly Gly Leu Asp Tyr Ala Met Asp Tyr
110 115 120

Trp Gly Gln Gly Thr Leu val Thr



Trp Ay An @y Thr Leu Val Thr 21 125 <210> 62
<211> 108 <212> PRT <213> Artificial sequence <220>
<223> Light chain variable region of Mab30. 35. 2D13
<400> 62 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu
Ser Ala Ser Val 151015 GlygAsp Arg Val Thr Ile Thr
cys Arg;Ala Ser Gn Asp Vat® Ser 202530 Thr Al a Val
Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys
<210> 56 354045 Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser

<211> 108
1 F,RTGI y Val Pro Ser 505560 Arg Phe Ser Ay Ser Gy Ser

<713% Art%%%ﬁ” ééﬁ@n@_he Thr Leu Thr Ile 657075 Ser Ser Leu
u Asp Phe Al a Thr Tyr Tyr Cys G n Gn

<220> 808590 Thr _Ala G n_ Thr Gu Thr Phe Ay Gn Ay
<223> Lighpchpyr \Aaava@em%?mo&wahﬁ% 3y 4P%Ar g
<400> 56
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 19 15
Gly Asp Arg val Thr ITe Thr Cys Arg Ala Ser Gln Asp Ser Glu
20 25 30
Ile Phe Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45
Leu Leu Ile Tyr Ser Ala Ser Asn Leu Glu Ser Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 .70 75
Ser Ser Leu Gln Pro Glu Asb phe Ala Thr Tyr Tyr Cys Gln Gln -
80 85 90
Ser Asn Ala val Pro Leu Thr Phe Gly Gln Gly Thr Lys val Glu
95 100 105
Ile Lys Arg
<210> 57
<211> 128
<212> PRT
<213> Artificial seguence
<220> -
<223> Heavy chain variable region of Mab30.35.2D8
<400> 57
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu ser Cys Ala Ala Ser Gly Phe ser Ile ser
20 25 30

Asn Tyr Tyr Leu His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Gly Gly Ile Tyr Leu Tyr Gly Ser Ser Ser Glu Tyr
50 55 60

Ala Asp Ser val Lys Gly Tyr Ala Asp Ser val Lys Gly Arg Phe
65 70 75

Thr ITe Ser Ala Asp Thr Ser bLys Asn Thr Ala Tyr Leu GIn Met
80 85 90

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg
95 100 105

Gly ser Gly Leu Arg Leu Gly Gly Leu Asp Tyr Ala Met Asp Tyr
110 115 120

Trp Gly Gin Gly Thr Leu val Thr



<210> 58
<211> 108

<212>

PRT

125

<213> Artificial sequence

<220>

<223>

Light chain variable region of

<400> 58
Asg Ile ¢Tn Met Thr GIn Ser Pro Ser

sly
Thr
Leu
Arg
ser
ser

ile

<210>
<211>
<212>
<213>

ASp

Ala

Leu

Phe

Ser

Thr

Lys

29

128

Arg

val

Ile

Ser

Leu

Thr

Arg

PRT
Artificial sequence

<220>

<223>

val

Ala

Tyr

Gly

Glin

Thr

5

Thr
20

Trp
35

Ser
50

ser
65

Pro
80

Pro
95

Ile Thr
Tyr Gln
Ala Ser
Gly Ser
Glu Asp

Pro Thr

Cys
Gln
Phe
Gly
Phe

Phe

Arg
Lys
Leu
Thr
Ala

Gly

Heavy chain variable region of

<400> 59

1
Gly

Gly

Glu

Ala

Thr

Asn

Gly

Trp

sSer

Tyr

Trp

Asp

Ile

Ser

Ser

Gly

Leu

Tyr

val

Ser

Ser

Leu

Gly

Glin

Arg

Ile

Gly

val

Ala

Arg

L.eu

Gly

Leu
20

His
35

Gly
50

Lys
65

Asp
80

Ala
95

Arg
110

Thr

Ser Cys
Trp val
Ile Tyr
Gly Tyr
Thr ser
Glu Asp
Leu Gly

Leu val

Ala

Arg

Leu

Ala

Lys

Thr

Gly

Thr

Glu val GIn Leu val Glu Ser Gly Gly
5

Ala

Gin

Tyr

ASp

Asn

Ala

teu

19

Mab30.35.2D8

ser Leu ser Ala

10

Ala
25

Pro
40

Tyr
55

Asp
70

Thr
85

GIn
100

Ser

Gln

Asp

Gly Lys Ala

ser

Phe

Tyr

Gly

Gly

Thr

Tyr

Thr

val

Leu

Cys

Lys

Mab30.35.2D12

Gly Leu val Gln

10

Ser
25

Ala
40

Ser
55

ser
70

Thr
85

val
100

ASp
115

Gly

Pro

Gly

val

Ala

Tyr

Tyr

Phe

Gly

Ser

Lys

Tyr

TYr

Ala

Thr

Lys

Arg

Gly

Leu

Cys

Met

Ser

val

Pro

Pro

Thr

GIn

val

Pro

Ile

Gly

Gly

Arg

Gln

Ala

ASp

val
15

Ser
30

LysS
45

ser
60

Ile
75

Glu
S0

Glu
105

Gly
15

ser
30

Leu
45

Tyr
60

Phe
75

Met
90

Arg
105

Tyr
120



<210> 60

<211>
<212>
<213>

<220>

<223>

<400> 60
Asp Ile Gln Met Thr Gln
1

Gly
" Thr
Leu
Arg
Ser
ser
ITe

<210>
<211>
<212>
<213>

<220>
<223>

<400
1
Gly

Gly
Glu
Ala
Thr
Asn
Gly

Trp

Asp

Ala

Leu

Phe

Ser

Gilu

Lys

61
128

108
PRT X
Artificial seguence

Arg

val

Ile

Ser

Leu

Thr

Arg

PRT
Artificial sequence

val

Ala

Tyr

Gly

GIn

Ile

125

5

Thr
20

Trp

Ile

Tyr

35

ser
50

Ser
65

Pro
80

Pro
95

Ala

Gly

Glu

Pro

Light chain variable region of

ser Pro Ser

Thr

Gln

Ser

ser

Asp

Ser

Cys
Gln
Phe
Gly
Phe

Phe

Arg

Lys

Leu

Thr

Ala

Gly

Heavy chain variable region of

6l
ser
Tyr
Trp
Asp
Ile
ser
Ser

Gly

Leu

Tyr

val

Ser

Ser

Leu

Gly

Gln

Arg

Ile

Gly

val

Ala

Arg

Leu

Gly

Leu
20

His
35

Gly
50

Lys
65

Asp
80

Ala
a5

Arg
110

Thr

Ser
Trp
Ile
Gly
Thr
Glu
Leu

Leu

cys

val

Tyr

Tyr

Ser

ASp

Gly

val

Ala
Arg
Leu
Ala
LysS
Thr
Gly

Thr

Glu val Gln Leu val Glu Ser Gly Gly
5

Ala

Gln

Tyr

Asp

Asn

Ala

Leu

20

Mab30.35.2D12

Ser
10

Ala
25

Pro
40

Tyr
55

Asp
70

Thr
85

Gin
100

Leu

Ser

Gly

Ser

Phe

Tyr

Gly

ser
Gln
Lys
Gly
The
Tyr

Thr

Ala

Asp

Ala

val

Leu

Cys

Lys

Mab30.35.2D013

Gly Leu val Gln

10

ser
25

Ala
40

ser
55

Ser
70

Thr
85

val
100

Asp
115

Gly

Pro

Gly

val

Ala

Tyr

TYr

Phe

Gly

ser

LysS

Tyr

Tyr

Ala

Thr

LysS

Thr
Gly
Leu
Cys

Met

Ser

val

Pro

Pro

Thr

Gln

val

Pro

Ile

Gly

Asp

Arg

Gin

Ala

ASp

val
15

ser
30

Lys
45

ser
60

Ile
75

Lys
90

Glu
105

Gly
15

ser
30

Leu
45

Tyr
60

Phe
75

Met
90

Arg
105

Tyr
120



<210>
<211>
<212>
<213>

<220>
<223>

<400>

62
108

PRT_ L
Artificial sequence

125

21

Light chain variable region of mMab30.35.2D13 .

62

Asp ITe Gin Met Thr GIn Ser Pro Ser
1 5

Gly

Thr

Leu

Arg

Ser

Asp

Ala

l.eu

Phe

Ser

Thr Ala

Ile

Lys

Arg

val

Ile

sSer

Leu

GIn

Arg

val Thr
- 20

Ala Trp
35

Tyr ser
50

Gly ser
65

Gln Pro
80

Thr Pro
95

Ile

Tyr

Ala

Gly

Glu

Glu

Thr
¢1n
Ser
Ser
Asp

Thr

Cys

GIn

Phe

Gly

Phe

Phe

Arg
Lys
Leu
Thr
A'Ilaj

Gly

Ser Leu Ser Ala

10

Ala
25

Pro
40

TYr
55

Asp
70

Thr
85

GIn
100

Ser
Gly
ser
Phe
Tyr

Gly

Gln Asp
Lys Ala
Gly val
Thr Leu
Tyr Cys

Thr Lys

Ser

val

Pro

Pro

Thr

GIn

val

val
15

Ser
30

Lys
45

Ser
60

Ile
75

Gln
a0

Glu
105



