WD 2008/ 100805 PCT/ US2008/ 053376 ANTI - ROBO4
ANTI BODI ES AND USES THEREFOR RELATED APPLI CATI ONS

w@ 8@8AdjsoThi s application clains the benefit oPCDUS2008/053376
Provi si onal Patent Applications Nos. 60/889, 214,
filed February 9, 2007 and 60/891, 475, filed February
23, 2007, the disclosures of which are hereby
i ncorporated by reference in their entirety for al
pur poses. FIELD OF THE | NVENTI ON [ 00002] The present
invention relates generally to the fields of
angi ogenegNYI-ROBO4eANTIBODIES A¢bIUSES THERBFORN and
m gration. Mre specifically, the invention concerns
nodul ators of Robo4, and uses of such nodul ators.
BACKGROUND OF THE | NVENTI ON [ 00003] The Roundabout

famly of receptor RErLeTeD £epll @A gwngance nol ecul es
mhlch regul ate axon gurdance, neuronal mgration and

e HiRPY qqllfkea[ﬁéh@%io% I FRONSEAHE &F U 'SnPMﬂaPpat@htt%pphcatlons
Sllt proteins (Suchting et at., FASEB J. 19:121-

Nos(@)@)&ﬂam ﬁdﬁsﬂrﬁté)bwmy9 E(lé)delpd@ﬂ/&%l%é,uﬂileé Fclnmalaﬂ% fZOQﬂe the

di nnunog B H d three fi ctln donmai n t ﬁ

ORI ARl MU AFC eéé}?yolﬁcor%rgafeé orﬁ 8%&98&1& 8@ cuTiretyofy 4 pypposes.
endot helial cell-specific nolecule 4 (ESCSNn)) 'S

structurally disti meELHDOIMTHENSVENTIENbout fam |y
menbers. Human Magi ¢ Roundabout (Robo4) conprises two

I MBoYg] altlprdsciidyditiof relBics LORPAT g&bltbé fibIHY o £ RXesis, and
donalns](awfﬁo aci ds 46-116 gnd 1 209), two &
endqthejiab aelbpriotifargting andimigentenn Mqra spesificadly dbe iPsRti@REP NSRS
L]n (468-490), and a
mOd%ﬁ?ré%a{"b&htﬁ?@g?egg’??‘g%qﬁ%&ﬁ%cﬁds 715-772) (see
Hum ni ecki et at., Genom cs 79(4):547-552 (2002), and
Figure 1 thereBACKGOROEDAOH THIFENYVROTGONshow 75%
nucl eoti de sequence identity (Hum niecki et at.
S upoE008 P 002)Roun{4HHIO imi Rodfadceprdes e&&n@lﬂcmﬂéguy@n% molecules
i.ndi cated that, Robo4 expression is highly restricted,
whicfj regulaterasng ceidppess BewANG| migrasee ﬁmi e&h%% ghsmmotaxis in reponse to

1ntellaﬁt%rf\gitﬂ 91iPpRdtdins (I?Iu@ﬁj[ﬂl%r et aft nﬂAS:@é 912 lnﬁBa%bQ%» SRb@hdabout

Iver, ere tunor “expression is rest
recepnmmolecakas ebattinr fevo(ikuminoigdbklin aed thate ﬁbmnlep:atla d(oﬁﬁtm%)lm their

extr'ilﬂellg dlre{glg)%n Mgg?lg g{ngggkﬁ)rglelts @ Iﬁ? ﬁ] L;)géh g]i:s esrgig{@l} s,gem%c rno?ecule 4
(ES@?MM?I@ kirtidt@aHe d{sHHE Rire ter rdundBoudtamil Bﬂhﬁe&.z G@hdn Magic
08/ 100805 PCT/ US2008/ 053376 [ 00005]

Roun«é%’mma@@baé)smmseﬁtwwm@fpumglmwdlh agst maazaré11$tg¢oaanpatlblhty complex

dorngy nE% 1no D act b(ﬂ? 1 &g l,?flfi::ié £ ggé) t[\ﬁr %ghnfe%rn %f)le IIIlggmlar%rs (amino acids

252.886l@hd siw %2)0@kr’ansnﬁdrﬁ’érhﬁ@fe@ldnc(%@-lﬁl%)n @ndamgﬂocnge AeE k&ion (amino
Robo4 is also a useful targ

acidgdi &d7adbee Humikegks et dd., ﬁeavmwé r78(4|)r§é7 -éé% &moga and Figure 1
ther%ﬂg oj%%ﬁ%e éigl%?lekélrorbég tsb%vQ gé%é@bbéga% ge'ﬁél%@({ qg&ﬁﬁi\é&ﬁumlmecki et

al., suppo20ezh)as potential therapeutic conpounds where the
con at e o ri ses a cytotoxin d as potentia
di é@(}pgg] i ﬁgg{g}éqegs?%@}a stspjmdicated t I1121‘[ Rob0p4 expression is highly

restricted, with strong expression in placenta and tumors including brain, bladder, and colonic

metastasis to the liver, where tumor expression is restricted to tumor vasculature (Huminiecki
et al., supra (2002)). In addition, Robo4 expression is associated with sites of active

angiogenesis, but is not detected in neuronal tissue (Huminiecki, L. ef al., supra (2002)).



conj ugate conprises a detectable | abel (see, for
exanpl e, WO 2002036771). [00006] The use of

wandaoshomys dr ug conj ugates for the | ocal deli vergT/vk2008/053376
cytotoxic or cytostatic agents, i.e. drugs to kill or

( SYIg5L A mfina eveciaia i o N ae JBigCeming Robod is o

usef(llltgl%%) for H&Mrﬁ%c‘c?to%&{é‘ﬁle%@uﬁﬁrfbf‘ﬂlﬁ{bltlﬁﬁc\/f Vaglﬂar e@ﬁbthehal cell
26: 151-17 1997); U'S. Patent No ,

prolzﬂ:ﬂa‘oms durargretgercoetiy. Vkabp4of alshe ushfu]garge;btoeiegavmo' of detectable

tu rs,.n.intraelllr. mu noft
mark B A nener G et PR Atsl sfiiniedS % o Robos
(alsd RIFGRI toah SR @G &iSo Bé’éﬁefe as%te@ﬁ@l th&lap&htic compounds
devel oped. For exanple, ZEVALIN(r) (ibritunomab

whegq thg é@lahgatep@gemﬁes d&uiotedn apd afal?ﬂt@ﬁ@ﬂ ghagwitl@ il ypwhere the

coniiRft DS AT RR A ndt . LR B WAL

t h@O(E)%I ahe ueé ofmmmsahyaﬂrg doa|uggreaisr tBe Idcyinguhiociytofs ymiskic or
I.n or 90Y radioi sotope _bound by a thiourea
cytopiptik agenthep-atrags toylé eriRibeitumgy cellsgy the toegtpentgf gpncer (Syrigos

and gg% (%71(4%%%1%2% %%08@899%14 y@ggmgltﬁgscﬁtDu\%zgﬁg S&m%eir Adv. Drg

Del Z04170:1 24572 @397 2 Q0K Batdiyt INoi. g 98p 2&8) allodvs t&digeted d€iamy of the drug

: 1 3262-69 hou ALI N has activity
mm%%&? P%l%or% apd |11Ftr%(€§'2q?%%?§kmﬂ agon E - (NHL) ,
admdvos§ Aafunar besHibbay-ldhu SR te@‘ﬁga By ét%ﬂgﬁ%olecules have been
pat
cyt openi as I n nost ients. (gent uzumab

or amimg@de&ehpedMEﬂrfexE&halenﬂE&’mMN@ Gbmtummbstmdekaﬁ, Biagen/Idec) is an
.huCD33. anti bod Ilnkedtoc i chea was approved.
antibody7a@ieIspigPe cARUEste SPTRBRATCd aéremnéq]gﬁfr} SheRad PRI antibody

dlre@&{d héﬂugs@ gﬂne:mD’\%(gs)ﬁrﬁ%%n %uﬁdﬂﬁl tﬁb‘ EM&S%%Q&M ,%ﬁ& Hahg&ﬁwt B

lymmoems oud' 15,069 ﬁ’a@@mcﬁq@@uﬂd by ashipaiea 2@Eer-chelator (Wiseman et

ol BigtoiicoR s Vet S (BAD et (TR Ag Do adoa2

(20%3\5}&&@@@ al inkem. BRELIt 201 BE24%BYE33R80 MO MGt Al bid:/T1 €LiY..Oncol.

ei ng) devel oped for the treatnment of cancers

20(1gHEL6 LR F 98 e siguan g yert NS s ougm B opedtadekin’s
Lyn%%g{hr gﬁHL% na?imlglsggtlon re'svl'll\sjilg ZQ %ré M& eé]fgﬂ)?gg&yﬁ)g&rnrlgs n %lst

patiéiitd. | MYTOPL AR E TS Q,%ﬁitﬁilﬁnmgﬁﬁﬁnﬁ W y@ie Rhdriab@ticals), composed of
nmonocl onal antibody |inked to the naytansinoid drug
a hugbi38taptib@iv linkefl $o padichepraicine Wep apprpvrd inRO0Y Hrrdhe fregtment of acute

myeg)lc? f%tuﬂgrﬂ b}y 1n%ﬁﬁgﬁ géru% BH‘%BEFS Uﬁe @Oﬁ%7g§é’%@2§1 ﬁa?%le Nos.

4 97DQBSJ ﬁa%am}; 513831080, 5,608)040;t50698, mySGSWM rlSe767 285, 5,773,001).
nmonocl onal anti body, TA. 1 (Chari et at
Canbigygrl pl5Eass IR TINOZPOLE) @%B?@npwﬁ@éﬁ hR€§42 stzlbpéy lipkad via the

dlsuffilc%qglpsr Slg-PhJ[ ﬁ@y&%ﬁh&d"lﬁﬁ 1‘3 b@ﬁlﬁﬁi@%lﬁﬁi@for the

ess potent t COrr es sul
treato@ing or@:aheers fHO0 @Qﬁ]:SSMA@l}mltlgbmtsuch @&mﬂorﬂ @sncretici sdsaiayand

ol NI CISTEAT AR Pl Py ARG Eooscd ot n

anti %ﬁﬁga% specHY ABhbGne Eﬁﬁ%ﬁl@@l@ﬂ A@ﬁﬁﬂo@%ﬁ)ﬂ SRBGi hﬁké‘dQB the

ew's Y on carcinonas; is specific to
may@DSidowindrhg mmicty.dyMd als h@mlgl c@nalnpctdebr (Hd nesentmhtrestmant, of prostate

turnoBlrls.O TROLHTE }n%ytgﬂs%%l tde 1(et)) Dﬁ? was linked through a non-disulfide

noncleavable linker, SMCC, to a mouse murine monoclonal antibody, TA.1 (Chari et al.,



773 (2004); Doronina et at. Nature Biotech.

21(7):778-784 (2003); Francisco et at. Bl ood
waemgAdesezt58- 1465 (2003); U.S. Patent Publ i cat POIVUNINNS/053376

2004/ 0018194; (iii) anti-CD20 antibodies such as

CanRi ! Xﬁg%(,i 27 § ]&é@b)ﬁ&bp%u&é&%?é@e&%&b? Eﬁqjﬁ(gd less potent than
the M@ﬁcﬁ!ﬁ[@ dlﬁdlﬂae Ailer o&5Q(B4c.ant i bodi es 2H9 and

anti for treatnment of colorectal cancer (Mao et
at [OM0ARt dihe Regstatba p@)tidzg Euﬁﬂ&n(FQoﬁﬂﬂ)) gnd nierjontstisdhwcstatin

(Ml\?gggbo%et cr?%l%? Kar f g?lﬁgptub%ve Res 6362% %éé:%% a chimeric
monddloR413288ddy Mé&(ﬂ@%ﬂyévﬁb' Y &t @dréiRofMYRE) cA@s) ahad i ﬁfé@lﬁc to
conj ugat ed 't 2H9, an anti body agai nst EphB2R whi ch

CD&@@@WO@CW@}@@@@%@M&% ¢f acdpveryygahChenysiey 15(4):765-
773 R SRR UEAT TR 800, PRTRP s ROy : gt Bl

102(@Y: 145 0RR)Ss U. 5@21763111’131&&21(18@%) 2004V(§IHQ@94 (iii) anti- CD2O
Mononet hyl auri statin variant of auristatin
antﬂzqdm&é)wlw lﬁlt%an%ﬁwal@la}ﬁ"ﬁ@ 04{032R&8)dox e dieatment of §D20-
exprjré?s'i aan§ ancgld@z%iég%@g%t é‘f’%%%'_]?}%?E in%%dl’%g ?29 agd glrllttl -1L-8 for
treamf(wnof:@]hq)mqal caldcdsrc(anaa) al. dlaaker Rast 64(6)j7&]s7$&@1004&)) @b E-selectin

oty RN g G0 SO LR NGIDRD: G B At dor0

antlﬂ\@i'iéér(_\% ()3%@@5’93) Mﬂo%{e%{ylaﬁlrf: ta@iﬁ?l%MﬁE? haéjallﬁm)ééﬁ conjugated to

, o a pheny al ani ne vari ant of i nked
2H9a@m anthodﬁ@g@nthiRﬁyhlch bragyph1 ﬂMb@&lm lmnmsrezﬁptorﬁﬁth close

homlty RIS AT ETBRT afF Bt i i el o BERERTCH s (Mao
et aNWdpoe- B8, 64AbS1 1788 2dNu;)ber 625, present ed March 28,
2004(gq08L00010 There exists a need in the art for

add® Monpnggaylpwistatiady Mk S eageigntafcugistgtn BMMAE) with a
phergﬁai&’ GhhGe é”t%{n?%ﬁg‘g? SSPAtQ@' Nl 8967839 and ﬁ?% 4§‘1’5t has, heen

I 0genesi s assocCl cancer’s de e

repogﬂ'ed)wt lSle &Btdp(ﬁéﬁﬂthafIﬁMMAE,rbL@fmdtﬁp@ﬂdhtﬂbhﬁ’rﬁco@jug@ﬂ:d@b hﬁinbabnal
gin. There also exists a need in the art fo

antllw'aqSt(S@Hﬁq et ghddeererings OLidr AREIgR a0 AN f%@éuper Research,
Vol @it 4% %STIQE‘[%&?&J&P% ?ﬁ&nﬁéﬂr i o4 e%(ﬁ%z dﬁﬂn?t? F phenylene

visualization o vesse gr owt proli ation
diaming (AlGR); ephﬂpzllaiamnamransobMMAEud/arhnﬁed;majemﬁi-CDm mAb, 1F6,

throq%ﬁt@ %grgglﬁ]ﬁé?wﬁ(gglaba%/p %ﬁ}glglge? @g@eﬁg&?kggﬁ ezg Izl Bllro%geddings of the
AmBNE ARG Al fo?Cﬁ’ﬂc%?Rb&a%‘ GBI S, Qs gkt N aestr \6§§ Sfbsented
growth is useful in understanding or treating the

Marphy&i2006i cal state. The present invention neets these

anm@t&@? gge%e_?%gﬁ ﬁ\ﬂ/ﬁ#@ @1 Oﬁéé({) g? %?ﬂag:(ri/ USé?] %%étocﬁ 536%.57668 and disorders

assoPfafdd! aﬂgﬁ) gaitsishReli@ingt @l atsepaai dngestlehdsidiststisted RaBQ4ncers dependent
(inclu primate and/ or rodent Robo4, such

on tss el BB Ry ORI IghOREinG Tarkg o150 exsts a nocd in
the &é[‘n@rr g&ﬁ%{laﬁ ﬂ&é{g&gﬁ tcéig 'ta?@eéé&%?gﬁ% u“f’r%ﬂf@é% dl—l{}g %%@%tes for the
detebtiorsamniteyinatiodionat bioodteeschpiovhbdyd plisehtiai agfol ceamplbecancers or
oculgrr c(i)ilélor)lrders supported or caused by excess proliferation of blood vessels, as well as in
disorders or other physiological states in which monitoring blood vessel growth is useful in
understanding or treating the physiological state. The present invention meets these and other

needs.



consisting of. an intact antibody, an anti body
variant, and anti body derivative, a Fab, a Fab', a
W@ Ba/19@ps and an Fv. In one enbodi ment, the i NPENUSING/053376
provides an anti-Robo4 antibody having affinity and
specificity for huna ] [ )
Robo4, the anti bedy i :
consisting essentially of hypervarl abI re i.ops (HVRs) i
of (GO lbﬂ%e RYSAHAN By idee awb%iﬂfé.that\ﬁa?ql b Fﬁpb04 (including,
SERIRNERY TR RohEY éu@h B Saldfor rihse RbbodNhafhenostic and
“E-PEEST D NOS: 1- 8, T an%tdﬁér er?%%gu nent . the oo en
therapeuen metim)dp ngug dm aambadlt:s {iRedrod embodimeotdythh auillvtgiles are

hum bR TS BB B AR Do R R o the grou

consEmgiott dnrlﬁta@{ ar@ibo&@ Ngiagtibole, RERANhARhAIb0RY dEARIRWOL Kab, a Fab’,
regions (FRs) | i ght chain and heavy” chai n

a (Fataki el an la&or}mpne srehmémet &@ lawU@n @ﬁovldpsramgmé@mé\ antibody

haV1P%af%A§rZ'm§ \RP]eeCrl eclv fB I hllgrnarf K 8 ?gﬁ};{ Et%na Y, rggd?ei %6604858 antibody

comPplE¥in® TodGHing dfioraoedisitig e@ﬁﬁﬁﬁdﬂlﬁ&flﬁypef\hﬁablﬁ\f@gibmﬂm{\/ Rs) of a light
provi des an, anti-Robo4 antibody having affinity and

chaig a@@ heavaichyinfgriablgdamamotseucranas demetedaligyres ﬁﬁr ilRe2A, and 2B
(SEQ9 Ilhs? 17aﬂg 1?%‘;&1}4 h‘éroggﬁé(ﬁﬁl&?% th%& %h B déeﬁ% anti-Robo4

OnSI S Ind €ss al n-an
antllm?d@I having affi@b} amdchpaaﬁnltﬁﬁmhame SRobS4 dﬁip Ioptlenhl]ynrnurlne Robo4, the
gures 1A and | B (SEQ I D NOS: 72-97) a re
antibge COBPLISER IS  Shosongs) yng ffse%lfﬁy o femruor ions (FR) of a

hgmeéﬂaﬁlddng%sv;t i PRI Qi QUL 4R a{%rheg{)&éd iRedtes 1A 18,24, 28,

anti b npri si ng | east one , three,
3A, BBy#A, a:nd 4 GSHQ/@NQS’ 9dbl SEQd i NO: 12HWRYre \éesqaphac@(ls;)M and

SEQCm:b‘se gﬁ@”g{lj A %,nﬁa&ﬁ}‘%ﬁ‘esdxﬁg R lior pebrdet et anti-Robod
SRR 0 0 ke o RIS gt

antlbq@ychn(pmn)g ¢avRisting eloerponsisting eseenieHy of tie-edt chohe prd lirr:avy chain
Varla%l rlnglln YT-Eear%I gp]%ts %%LF %wesv\]ﬁﬁze aruéd Yl_;i §]§1/(§ bﬁf%OS 72-97) and

Fig@nmmtﬁ(m@mmmm)wov) HVR-H2 conpri si ng
seuenceE1E18 wherein E 1-E 18 i s
4a9ASbT Y sbadimeaiEbe FyeNEpnBpyides yrntoBebabuyigdy
comggé S2008/ 053376 (vi) HVR-H3 conprising sequence F |
wherein F 1 -F 17 i s ARLI GNKFGASSYGWY (SEQ I D
NO 19); aareabt(one It)’voalhréeeﬁﬁir fovee o ik ihgpdrvahidB]le whneHVR)
ant HVR conpri ses. an i serti on, deletion, or

t he var
Seq@ﬁ%%i el frogt the2rewonsighee ofyi no aci d resi due of the
sequence;depirpieg. 11 dmpEng sequence A1-A11, wherein A1-A11 is

RASQDVSTAVA (SEQ ID NO:1)

(i)  HVR-L2 comprising sequence B1-B7, wherein B1-B7 is SASFLY'S
(SEQ ID NO:2)

(i)  HVR-L3 comprising sequence C1-C9, wherein C1-C9 is QQSYTTPPT
(SEQ ID NO:3)

(iv)  HVR-HI comprising sequence D1-D10, wherein D1-D10 is
GFTINGYYIH (SEQ ID NO:17)

(v)  HVR-H2 comprising sequence E1-E18, wherein E1-E18 is

GFIYPAGGDTDYADSVKG (SEQ ID NO:18);
4




IDNO 1, 2, 3, 17, 18, or 19. [00013] In another

enbodi nent, the invention provides an anti-Robo4
wandaoshomdys conprising: at | east one, two, threrCT/A82008/053376

five or six hypervariable region (H/R) sequences

selected fro group. consi stin 1) HVR- .

conpri si w& sg%\bg-ﬁ-@ewm?wqg, Sem@%ﬁpéwf%@qrem? lePJ” is
ARL%M@W@%GM%ﬂE@ WNOJ%@M HVR- L2 conpri sing

sequence Bl - B7, erein Bl- is SASFLYS (SEQ ID

NO(?)) af idast)onelvrig YRpwheimghs gapirenn tle RotoraBrisephe ireseriion,

o R ST S0y AL P B 0B deitn S0
D N&-T1, SGSWH 18 (2HQ I D NG 4) (v) HVR-H2 conpri sing
se?uence E 1-E 18, wherein E 1-E 18 is , ,
AVILGBASEYT noins\ardb od eyt the Moresiomprg vides yn prRRpBo4 antibody
ising sequence F 1-F 16, wherein F 1-F 16 is
GQFVPAYAMDY (SEQ ID NO 6). [00014] In one
e diagedte, tidydarke, fofir, fine andik bopdtvaiablde gioA BIMR)@quences
conprises the sequence of SEQID NGO 1. In one
Sele@ﬁ%igamﬁéﬁgfoun\mmﬂ ingrofan anti body of the invention

compr : i @ﬁéf’(&m{ﬁ%gﬁfgf@%g@len ggé:-)@yl’}? reﬁlé R 19861 is RASQDVSTAVA

com

antli t I nventi on
(SEQAdDpYOd¢s the sequence of SEQID NGO 3. In one

enmbodi HVR-HL of an antiho of .t L.nvent |
o1 SELR e CatnrismieeSrenSe e Neieit B-hs S TYs (seQ D
No:epbodi ment, HVR-H2 of an antibody of the invention
conprises the sequence of SEQ ID NO 5. In one
enioidi MmN R-LE\RoBisof saqueant Chechy wdferaim € 1He s RQBWTTPPT (SEQ
IDI\E@EE“ ses the sequence of SEQID NO 6. In one
di ment, HVR-LI conprises RASQSI SSYLA (SEQ I D NO 7)

or (ivRASERGARELApPERd J2qINGCc3 §)1-D10, AN YDA (sSERXISGSWIH
In one enbodi ment, HVR-L2 conprises GASSRAS

NG 40) .
(SEQ@QI&)B)NQ 8) or SASFLAS (SEQ ID NO 41) or SASLES

S I D A I >FLAS
E SEQ | Dﬁr@'ﬁ; CO%W%&%@%@%@%@I SBQ@bﬁi'ﬁ@gsnAs
AVITBEQ G DI NOMB3 VKIG(SBeIeNons) aidnt , an  anti body of the
i nvention conprising these sequences (in_conbination

(Vi) as descH \Hedlheonanring ssquengptddosy whergmst 1-F16 1s
SNR%%ré@ﬁ%B‘gﬁ/}QﬁWﬁStE(%m:g d or human. [00015] In one

aspect, e I nvention provides an anti body conpri sing
on@Q0Gxlwd In biw embodiment, HWR-LE ofian anttbddyRd thamheeeion ceoaphises the

sequatie SRS 13 K01 C A mbimE T BVH T 2 G358 Mhtiidy Yo Me ivention
comprises the sequence of SEQ ID NO:2. In one embodiment, HVR-L3 of an antibody of the
invention comprises the sequence of SEQ ID NO:3. In one embodiment, HVR-HI1 of an
antibody of the invention comprises the sequence of SEQ ID NO:4. In one embodiment,
HVR-H2 of an antibody of the invention comprises the sequence of SEQ ID NO:5. In one
embodiment, HVR-H3 of an antibody of the invention comprises the sequence of SEQ ID
NO:6. In one embodiment, HVR-L1 comprises RASQSISSYLA (SEQ ID NO:7) or
RASQDGARSLA (SEQ ID NO:39) or RASQDGAIYLA (SEQ ID NO:40). In one
embodiment, HVR-L2 comprises GASSRAS (SEQ ID NO:8) or SASFLAS (SEQ ID NO:41)
or SASLES (SEQ ID NO:42) or SATLAS (SEQ ID NO:43) or SASFLAS (SEQ ID NO:44)
or SASNLAS (SEQ ID NO:45) or SASTLAS (SEQ ID NO:46). In one embodiment, an
antibody of the invention comprising these sequences (in combination as described herein) is

5



sequence selected fromthe group consisting of SEQ ID
NCS: 1, 2, 3, 4, 5, 6, 7, and 8, and wherein SEQ ID
WO 0%/10080F corresponds to an HVR-L1, SEQ | D NQPCT/DK2088/053376
corresponds to an HVR-L2, SEQ ID NO 3 corresponds to
an. HVR- L3, SEQ I D NO 4 corresponds to an HYR- H, SEQ
hun?f?ﬁk?%mﬁ%?¥esponds to an HVR-H2, and SEQ ID NO. 6

Condfa .P ng §n$ paft, ¥RavddBon bRVARS af Mcﬁ%hl ridfhg one, two, three,
anti body of the I nvention conprises an HVR- f

fourcoviper ssx HYy RsSE{ered ¢&dch HVRinokpiRses 2capsisfrar spmgstSEQentdlly of a

NG 2, . a R- L3 co rising S 3
sou it SR e R A e PRPE IO 1 Sy g 8, and
wheN& SEQaNANGAI ot VB p&RITRG his HVR -BEEXEQ INXNG:2 dr'® corresponds to an

anot her enbodi ment, an antlbodf of the invention

HVR-3RpPEQdD MA:HuRreesnonss ipat By LSESEQ BN :41corrgppandiric gn HVR-

St NO. s
o, SEEBAS S Ry B B AD L SPREPRE S P v
H3. cm rasné bﬁlbﬁ@mféEQah Rni6ady, of&Mn&éhtid\iRoh@m@éH’a‘ﬂHVRnlgl &hrfprising

I n one enbodi nent an_anti bod t

SEQ IJR/HHH @ﬁ R¥Rr3 cmaprising MEQ 1D NQipii Ki LéEQﬁlPte»SlM@SEQ ID
NO.§,nan"ﬂIl_6RLﬁl cgﬁ’%ﬂ ﬁl:l)é Elg@slgzﬁd Y ah@{‘gR Hc ]5 % S]%%(BD TBO :5, and an

conpri sing an HAVR-Hl conpri
HVMMQOMSHMFSE-Q oMM i anptEE@EnidodNar, areandibady 6MRe HB/ention

comG R B RIS FQAD U s B8 Reh? Rpiging SEQID NO:8, an

- |
m%@g%h?ﬁﬁ%\% A 11?})@”\65&5' einl }nlgR HYBoﬂnén%OgSE@D”EIOSﬁQn HVR-H2

compusipg SEQﬂa@ 563, land RNOHIVR - Ha?ﬁmdﬂms}l@ sﬁmﬂa.m ¥ig ISBE EDbodiment,
HVR- H3
an o TR SRRy BTt APV TT QDI b BIVR-12

comPR&hE SEat IDPRS): PfanQWR-I@cdﬁ%f ieeSEQ U N3t mHVthﬁlldMa risin
n o%e enbodi nent, a HVR-L1 vari ant conaé;ses SEQ P 8

SEQND WOihendi VRAL2 gomprasipg PEQIDING:, and R-43 oymp@lsm@)SEQ 1D

NOBJRehgHc! SR Ay SRR Giia) Fmpfycs WL
combl)lslné\SEQYIDDNOSD an&{MRA]Z)corﬁﬂrDsmgl SE(Q me I‘@npﬁh HE?TK L3 @omprising
R-L2 vari ant conpr ses wherein

SEQ:WH pen HYRHL CoznprssmgzLSE@ ID&TO gy %Iuldéfﬁ H@tCP@tBElSIPE SEQ ID
t Bl (G,

N INHIRILP B A AESEGIDAONO PRt ™. B6 (A or

S) [@0d 6BN afi¥pt HVRsomen agitlodg iofrwtinvantiblvRa Baweanodifitations of one

mprises SEQ wherein Cl1-9 [ .1-6 (1,

or mre Rty wEILShe B s, JphE CORPURET ARt Hab e ORfissp SEQ 1D
NO: t1 Qﬁlefé?ﬁ laqwf ln&ni%%?s'e@ U?Sr(?f 2 @3 4( 3{ or %) sﬁ%stlﬁltlgaﬁs 1ncaner c@ﬂlbﬁﬁéltlon of
the fqllo‘@mgMOsLlona; AfMS)YA@ |(I (@)G) 677 (AOJ_AS K, Ryror T), Adn(dy @88)( and A10

(L) A eiBlinhty fy R SRR e PSP LBk A7

corngnse% 1-41,3, 3,684, 570r & sQbsttichd s by éﬂﬂﬂﬁﬁ&ldnrbfdﬂé’followmg posmons
nblnatlon of the foll owi ng positions:

D3
B1 (09)133 0. PR (8¢ L0, o5, BRURTE. oy AIDB6 6 o) agd BB(Y). Tn one

et §995 O350R PETLSPOREA 082328 1PRON AL o) Tobfisld 1612,

3,4 oi 0@3) sdb@tlmnens ianho donﬁbmhnoxaof-MRchlﬂawmg paditiorso Gy (S&S T, F or
8N NO 5 wherein E1-18 caonprises 1-10 (1,

G), C4 F,RorN),C5(S,N,A,D,F, H, VorG),C6 (Y,S,A,D,N,L,I, M, Y or G), C7

(L,H,or T)and C8 (L, F, A, M or S). In one embodiment, a HVR-H1 variant comprises

SEQ ID NO:4 wherein D1-10 comprises 1-9 (1, 2, 3, 4, 5, 6, 7, 8 or 9) substitutions in any

combination of the following positions: D2 (Y), D3 (S), D4 (For L), DS(N, T, Y, D, or K),
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2, 3, 4, 5 6, 7, 8 9, or 10) substitutions in any

conbi nation of the follow ng positions: El (G or S,
WE2008A008&% |, T, or R, E4 (Y or S), E5 (G or BT/UEB08/053376

(TYor,E?DorL E8 (S), E9 (D, S, T, H K

oo &gt BaE R oRdY St 9.%?% ?nmr;xﬁgn%&ﬁo)@ ker ) m one

emb%h%e%’t 2 IWRJ{?Z 98’@1& b?{ﬁﬁrlges %ﬁ(%ﬂ) NO:5 %hefbin B1-18:cofpriSes 1-10 (1,

, or 17) substitutions in
2,3 adnﬁ (Lo?hrB; %airllﬁhsmtltuhenﬁ ol dn&wm@npaen of tedollFging (psgljuons El (G

or s@z((EGGGN ”IDgr %‘r’éz\;;ﬁg bgzg) F&I(G\Qr sw\% @:; ht 1\55 %Eb 0§L)$8 (S), E9

(D, OI'T, &, d@'&bf Vm)EloF@) bfd EA (I, N,YA, Erorii) dﬁlo%leﬁibbdmﬁn@ aHVR H3
(W or a deletion),

Vaﬂ@tG@mﬁﬂ$Q§r§)EQ E?NQ :gwhgyeipF1dg8 ognm@lseaﬂtl l&ﬁdl 2F134 (5¥6 798 9, 10,
F 14 S
11, ﬁr’ l%/ ldég lrl g ,? lI 60%;‘3’1 lfg)aktll_ons %h ei:r)(y %fbi@m‘(%ﬁ o‘ﬁﬂe l?:wlf:@]p&%(tl\gns F2

(S), E8 L &G (B)Mi ¢t WaIRN,esv sorfy) F&(@ﬂgcﬁeat)hF@@S,IS i0®V), F7 (K, Y, W,
i ndi cates an illustrative substitution

or M)eb¥ HoemBney2 dsleti)-d @-d¥: S: WhéF & d?h%ﬂ?%%(a(waﬁ Brkorfp ora
deleﬂﬁllnggF SEtWo@oI];l C%E &b?%%g%qq'z'@”w H"or gMa'e{IBn)CPEP(Y 895G, V, ora

sequénce conprt ses SEQ
deletién)NEI £2(G ar a HdR:diB), Eh‘i (\aot a de:lmpxm)sEBS BES H)DF NCEa3, and F18 (V).
Co .are

Lett%é@%?ﬁ%’?vﬁ%b%@ %%ﬂ@aﬁlﬂw g@@ﬁé@éﬂ?&lﬁ%gvg jubstjtution (z.c.,
repldd¥RchB aﬁﬁﬁ@ﬁdﬁ 613 wﬁ"gg 1|11Eﬁc§9d ABimindA6idaictd¥ion Heh one embodiment, a

conprises SEQ | or a HVR-H3 vari ant conpri si ng
HVESEQD dompiises the sequlencemfegfélrﬂb NGréna HYR-LA @gmpasﬁsu PLYIMRNO:2; a

HVR AR Gebi e S dRatos " hRhace By hEome s e and H.
respB@Bielyl; @M VR4 i ébrﬁﬁr@s@ESEQhUlﬁOl 107n a HWRIHZ finprisg SEQNBI NO:18;
(LC R4? (Kabat nunberin % V. In one enbodinent,

and ngg\{ R omlsg$ SEQADRRQ: |; @rmHY@@@lyﬁma}nﬁ cgrﬁgrlsmg SEQ ID NO:19.

in o R R ® SRR e b SR T PRIt tieh

chaih rﬁtafﬁelvoﬂoc&ls&w% Eédu'éﬁéeo rlﬁ o embediahe %o&ﬁ@ﬁnl oA ﬁleran\l(ework region

fol |l ow ng ﬁ(\li% D4(ForL D5
4 of the laght Kylaln O6C{ (Kgat ngrpbglglg)up Vorln R’le em 1(1\@11‘@3 Ipomlon 104 of
Lcﬁﬂ F, Lor N, and DO (S, E, or Q . In one
enbodifrent, an anti body of the invention conprises a

Vv ar[a)(nnv] HYBndtmbadipichts ai gntHoQy IthlN@h%htloaiomgﬁseszﬂvamm HVR-
In_one enbodi prent, an anti body of the_ inventio

H1 Wll\ggél nympergddpl m,ggwpgege‘@rp@ RO, sgbstﬁglmraéqjselected from the
e

fro
D8 (W or B4, IDSI'(M[ F) pr E&; a@lfBD)llO S)E, (EGQI TIn ofje @nbdﬂ)mer&]at( dtibody of

the 1§%ealt p|co gﬂs%Q a Y&lrlagt IXX}{S}[} COliIlﬁI‘l%lH% S@%MA{E ig # 27 or 28. In

one 8AbbARMN, aﬁfanﬁl;}ﬁig of Yl?é"lh{l&ﬂloﬁQBprk@@ssa @arl\éﬁf HQ"RLHWIEQ'ED NO:5
conpr|3|n 31 I n one

numgersd di | rigHt, Wharr:uafmmbbtﬁw ss:tfosMuQOﬁlwe mlmjﬂd frémrihe @bwang El (A

or SYE2 G5 &1 Fot Ry i B (Tt e Tad o S e P o1 b 0. B

(Y, $."e H.frolA @wvm%m%r) a{t@El@,éYDN M, Bor W In bre édbodaneM, a®bntibody
),F3(RYor ,orV) F5 (S, 7 WO

of tl@@@wnm@s@t@pmm/ausz@mgmgﬁ? eomprisigg SEQUP, NP2, &0, 4, 37 or 33.
In 0% rﬁbc%gngxg, th %ntgboay %@the’ahve%’tlox co&%n?es%exla?igﬁt%‘l/R-l—%§ c&ﬁprising

SEQ ID NO:6 numbered F1-F16, wherein from 1-15 substitutions are selected from the
following: F1 (S, G, D, M, or W), F2 (N, G, V,or S), F3 (R, Y or N), F4 (Y, S, or V), F5 (S,
7



deletion), F9 (V, W G H, or a deletion), Flo (P, W

H or a deletion), FIt (AL Db G V, or a deletion), F
wa2o08Nowsns a del etion), F 13 (A or V), F 14 (L BCT/BF2008/053376

and F 15 (V). According to the invention, an am no

e g B S dheroitionis] A JombaPREHESG Fat K. P EG, or

deleh&a{)epé enw @T‘}ﬁ%%hﬁ@l@b{o&fﬁm Iwmmrla%l&mrmqg B, G, V,ora
vari ant HVR-H3 conprising S

deleB@n) Fih2 oner edti@dor@eﬁﬂ @f ot Hﬁid4 (bmr IFEb,amdéslﬁ (VheAccordlng to the
% mewor k con; %Sﬁﬁ’a I%gence conpri ses substitution at
inve T ¢ G o1 3155 HERPROES 8 BRI Tdretop @ Eiven

sequich&@s eindnt icRBHHiBfent BOGHE invRAtidnl ah anfboddDfitle thvartnWomBises a
is A In one enbodi nent of these anti bodi es, these

Vaﬂﬁﬁﬁ\ﬂéﬁ%@mmmﬂgeﬂ@ SRPYP 4. 3. Bandh o5 dBgriBwpe empediment of these
antﬂglod‘?e gth% Q”&Mﬁ& %9 uségpesé&n sRdUS G u.tlgggg%% tlonn71 73
specC e I nven provi ages an an

and/aﬂVS mekkbn&CHﬂfﬁfdd&hﬂgs oDﬂh@se atn%odﬁei) pesitioh GUEs Af T3 Tsind/or 78 is A.
or npre of the HVR sequences depicted in Fig. 1, 2, 3,
In O%ehgandggglq qﬁtlpmapulg)dieﬁ, thf§e arf@g@fgfur’;hﬁr g)q{gpnse a human subgroup
TII b Mpectals VA= Qvi des a hunani zed
g%{)&a bo4me&é$r}?lclgoy Q&S&%ﬁuér?rlagl zed anti - Robo4 anti body
of [(D(}ﬂ)é 81 nwvemndt a@nctnmye oanpon e vodes an antidRobod Ianmntmniy comprising

and/ h onsensus n rvari abl e re .(e.g.,
one AR RrgiSr I BE Eh OB ST O! g %éweaﬁ‘?aﬂapwt plige g and
(SEGaDINOLa-glemmin. | n some enbodi ments, one or rmre

additional nodifications are present within the human

and0@¥ 9hdranc eobedmsus thednvingioe pear deakl mangrgid enti- Robo4
S L N o AR R S S

humBh BRdYo£RRRANSOHSesLAABNRY fere@ YR Bion (1L C FramBweFlg sequences in its
enmbodi nent is the subgroup Il consensus framewor

heavyegpd e dight ghainoyrsiabletstomaime nkn sogie carodbaelfs. one phmore additional

modffnca?lgttlé 4 p?e%%r\blﬁﬁﬁt \{J%Ea{nz;ﬁh/& HRSG ﬁ ldQnseMus %89 %&ﬁg&gnable
nemor sequence nD

regi@Cscdupash.t inddhe dnifod@xanpthe hedvy ol x%ﬂibbldldﬁﬁfatn oféan antibody of the

vari ant subgroup Il consensus franmework. sequence may
inveppRhFaNaRIISES & @B@@p coRseBHsdtamsorlh peqysnes, Bhighde ops @ﬁéodlment is
V/
the sﬁ) ou§ ?I&t%lﬂggneﬁiguss %%%br%gg%@gﬁéé %@%mk%@ﬁ% t, an an 11;}0% of the
mvennoracgmmmﬂ:’s avatiamssubdrene i conlsonsor Eraswhodi mqnencetdmhﬁed at at

leasﬁ é{%grﬁlﬁg %éla Q\é.gl{l%)]g 2 oerae(:)iigrm. nilg%}?sa o !?1? g anc Rguhbgroup 111

consSRANERERWOM k&fhchd mAPEorpiRR Al I8 tufich 4tRc B H&E@Hﬂopo?sltlons 71,
consensus framework sequence. In one enbodi nent,

73 ahil/gh?8.clvaine codredanenissaid substiiotién sdtjllen o/ 3iTsandivd |N%8édand/or

L7 R PR R e BRisbl 0 naeheB et IR BUTERR ~ole dgmein of
an afiBJIg oXehinVention cORPris@RGhEdnsertshefrh&RbrkCRghdhce, which in
consensus sequence is nodified at position 104

one aimbotiticnyistiee uhgrouiad apnsenssdrantyvosl §¢®nnca/\/de 1oa¢ gmbodiment, the

ieh POl oROR B BUPEREr AT Bug BakE TE R pavigory I one

emb8iime@t, thd Rehtlch@iftcofftabuy sERIcmeE HaNE §Sstidar FRkhE 3ol ddid V. In one
NG 9), LCGFR2 (SEQID NGO 10, LCFR3 8 WO 2008/ 100805
embpdimdns ozt shangonsensus sequence is modified at position 104 according to the

Kabat numbering system, wherein position 104 is M.
[00020] In one aspect, the invention provides an antibody comprising 1 to 4 or all of
the light chain FR sequences LC-FR1 (SEQ ID NO:9), LC-FR2 (SEQ ID NO:10, LC-FR3
8



(SEQ ID NO 11), and LGFR4 (SEQ ID NGO 12). In one

enbodi nent, LC-FR4 (SEQ ID NGO 12) is a variant
wob@sanesoposi tion 104 is M [00021 ] In one aspPeET/US20081853376

i nvention provides an anti body conprising 1 to 4 or

(SEQEP1S0:1 1S P e IR o ety 13 TIBATSFQ ID

NO: @@ﬁs"'@aﬁﬁiﬁ wiekGh bRiheh 164 is Ni00022] 1 n one enbodi ment,

the invention provides a therapeutic agent for use in
a [00924] dJubpesatpetththic ievdnopn prdvides lae atobaty dompunogdrtoct or all of

response ai nst t e [ i d,subi .
the HegRp R FRABH AR a6 SAEE TR BRI R K62 550RRavod4) H-
FRsftlﬂmma@ B9} draqely-HRIASEE) I NB16)and/ or is expected to
elicit human anti-nouse anti body response (HAMA) at
a sﬁQﬂ%@hrhl Pa¢ spbodisgne & inesnsion |prpvadqs@sther§m3]t@@gent for use in a
hostﬁugggtrtﬁﬂ eglggsﬁ 1(1) é&r Hg 11%95 kgge%%l%tregﬂo?]lgéej q‘?‘%ﬁ Hl hlililtgggalg subject.
or &It 48 dn@ahbédith¢nt, ﬁﬁ:t1n€éﬂt1©htpSO\&diHi/aCHunha‘iqlzeﬁ&ﬁ&b‘d@db&t@licits
elicit mniml_ or no human anti-nouse anti body

and/%@ﬁéﬁ%féed( ) 2 humag gati-regussgnigbo aﬁesaﬁflwéw\%f) at pgubstantially

I t
roduo Y RIEL Q9 1904 BbfeEt AR oIS AR Ky L R T Robos.
In aridikeerierwm@plel thie mzslmnmp) powidite s hantanixod aﬂﬁoadgnmrrtlehbimgand/or is

nodi fi cations rid h ervari. Ie p05|t|
CXPELdP E@&% F‘HW“ fl“ﬁ BSS ERARONSG Fﬁéﬁ/f&o dayne
cxarRple! fHCantibBYLHE ¢ t'h@ MGRADH LIRSS af aﬂﬁfn'l(ﬁﬁé ARt iR rSYPBREAUR is at or
consensus framework sequence nodified at 0One or nore
bebhybdudaﬁvﬁ@pqﬁﬂﬂabhelp05|t|ons In one enbodi ment, an

t he..i nventi on ses a heav
ﬁ!@g% S%Yeﬁtl% PPV gn{?@ﬂl%wnwmﬁ ’ﬁ%ﬁg?%{?ﬁs in hybrid
hypérbénmmﬁﬁm as HERABADRCIBBRRNCR iR Ghfvoaind, @NRtiBSdy of the
nore of positions 26-35, 49-65, 95-102, and 94. In
invegien eqrpRIECH B YATIA AUEAR SHREIGUDEOTSHRSU fr@@ﬁwpﬁﬁsea@mp imsléficd at
one ﬁ ﬁlo%hbrb%la% P(I%ébq? {3(?51&1&&&'11? oné QT?P&dlﬁfthg aP{t%odg%'f the invention
appa ubgroup consensus sequence
compHstisfal v pthaiongiddic donign 0dmpasihg b @BSand dudvn sﬁlﬁgr&ﬁg HI consensus
and 39-97. [0002%% In one enbodi pent, an ant ﬁ
framepyerk fRaBPRGCGRO% S *'i‘tloéléQT gorg e%&qsﬂspnéaéﬁ%f@ 6?&5 42, )and 94. In
one nglbs&lﬁ}g{l{ @Hﬁﬁ‘f%&ﬁ éf&B clay'ﬁmlges@ lid Iaﬁalﬁ hadifble 8main
one enbodi nent, an ant| y © e I nvention
cornpnsl‘pg as'esamﬁluhmaécaplm Jubgtoup i comensals| flanofwdrk saquece modified at

one BH AR HERE ORI A Bt 208 SDRL. | pventi on compr i Ses t he

fr T Hn 8RAMBPSE RN AN b dE S W SRvARioARImPRscs at least a portion
[ 00025] " An anti body of the invention can conprise any

(or alyiof tisl feaniawrak saquehemehunwonskgts wbaihe fivynecdmabatliment, an antibody
f ramewor k sequences, provid he anti body exhibjts
of therjavsen ce@prisss 3f lsgst@norion aeﬁ 1hof hupmange ¢ ggoup Iframework

cons@ﬁscds so(ﬁJegb@dfn e%ﬁfb’oaﬁﬁéﬁ} an! AtiBOE, STRO VIR

VR0 co%brlses the
tib I'nvention conpri'ses at Iea
franmwotk mu(:rmes alhdv)n of Figives 8 Aamd3Br K sequence of h uman

su 11 hain. .I n one enbodi nent n
anf‘?@ggij Ag¥ anctwggﬁr he b8 SRR R SOSUUTSE fRY Sytfeblsciigrag o human
consSRANSREBSHRNPIMME R0kl G @t eH ArAdtd4Re arfibody exhibits the desired

biological characteristics (e.g., a desired binding affinity). In one embodiment, an antibody

of the invention comprises at least a portion (or all) of the framework sequence of human
subgroup III heavy chain. In one embodiment, an antibody of the invention comprises the

framework sequences shown in Figures 4A and 4B.
9



WD 2008/ 100805 PCT/ US2008/ 053376 [00026] In one
enbodi nent, an anti body of the invention conprises a
whea@ssomnsl/ or |ight chain variabl e donmai n conpPCHURZ08/053376
f ramewor k sequence dep| ct ed [ n SEQ I D NCS: 72- 137
(F| 2B, 4A and. 4B). [.000
[@ﬂ@%ié]&@’&? emé et B%aeﬁﬁz?riyeﬁ Ehe IRYen GRMPEISCY vy andior
li hMﬁﬁNa%ﬁgle%Mal : sn?%]frhrﬁé’\gbfrkts@@ﬁen@é asiﬁcte&l ¥RSEGIPados:72-
vascul ar endot helial ce mar ker. "For exanple, in one
137 &rgmds ani B, 2k, 2h3iM By 48fantid8)i nvent i on b| nds hurran

an | C50 v e . th i.s .Iess han .1
oS0t 0t Bt AT B tvsiof Bee b RE G oo
antllbcﬁ@&hattfb@f[dsmnﬁMRobbﬁ $ascuh@ @n&QhélMl cd1P@arkeh anr?eQaﬂlMe in one
| ess than 10 nM | ess than rim less than 3 nM | ess

embpgigient, angpiibedysyf thyayegion tanS lymandaepogtyeith @ 1§25 Ormetuc that is,
less gf?l%%bb R sfs tl?a%l %)bt N gs%héx{d]%ObﬁM f ssgt%nr? 18(5 ngf Pe%s thag 50 nM,
S rece or can orne aCCOfg ng O var

less ﬂ’e:hhi@dﬂ\/l le@Wﬁaﬂ 20 hMele@rthan 1aeMytisfithad$ nMgls sy th&eﬁ nM) less than 1
Ies bel ow. 500028] In one aspect, an antib

t he
nM é@ssm?él oMapr Isiss then R0 140§ CrewausaaijabyHies t%lh}hyfglza&aee binding
Qt
o i R PR PR, BV RERACBTARPEN S, including o
descrbed @i the Elxemales bel@obo4ADC i nhi bits Robo4- dependent

cel liferation in._ a cell expressin Robo4
ex @g@f 3@ ORBIIPSCh HERIOY BhtheaREFIAgE a?%ﬂ lelgéboﬁ ntlgody
conj Egg&l el é}%toféi%lﬂlcﬁe %Qﬁ‘ aRRYBSH h’ﬁtﬁfodf REQ! dfugale, 51@4) lre?erred to as

enplary anti - Robo are disclosed herein.
an aptrobod dddMewhgreirhibe antiiRoRobO D Cainhibise B-pbo%dmﬂmémtzoekﬂ
odi ment e, apti - Robo4 anti body, i.s.a, hunan,. .
Pml‘af?iff‘?%‘bﬂya mn“BWé“&?r%E?ﬁe bo4 gereining Ce‘% gllfd%rﬁlﬂt Bigdipt limited
to, ch8otHEldl ¥&lth JutR a3 Phragier ehdorl )l (Bt ageaapliasy @MidRobo4 ADCs are
sel ection. [00029] In one aspect, an antibody of the

dlSCIOﬁ%lithfiﬂ@n In engyemberimemp ﬁ@@narﬁnqb@édtwlbm is hpmenizedhi i ang
ernbo T qﬁeo ﬁﬂl‘jg&!—)ﬁ; %{gljfog%ﬁ: a%t A[nl?] 5’3? t ltneorneteﬁl%rcld&mtt tge anti-

erence an I'S not conj uga

Robb4) aﬁlhbyiws @eﬂved a@enphagE@Esp@yaﬁmh@eneslﬁ andecletidadi ment
an_anti - ant i body of the invention_inhibidt
cel§0043Ph |151 P’éff &%pieetn awrtt}bt)éﬁ Of hsanyeafign iy %ntlr]%o'?Qé‘saéltlbOdy ADC

that Mh@lﬂ Fg&%urtd ?@[Hen{ Mtprgflfeu?ﬁ)n gft&r HAFLr @ khe AR obod antlbody

ant | that is not conjugated to a cytotoxic agent
that ismad nenjagabexﬂtomemtotokhelgbtﬁs ¥ov etameplafin anc didGodintenty ool y.ntl -Robo4

f the invention is out ~ 0.001,
ADG it e ot SHina THE R g5 MR Grig a Hrth ltjﬁéwaﬁw thi s less than

abo@m@w 20 fhe%feréh*ae hﬁﬁJR%oA OntiydA, Bhdt 1 CRIt |coi%g£tbcﬁ & 240 xic
can be per ornmed accord |ng to various neth known in

agenthén emret mbadementi g 1680 dadye of red DiGharttibed Erbithp limenbeh vebout

0003, 808, 5y 0 G Oct b Rt P P GuBliPO B o R of
abili@iBOtét inAiBR BMprdlFEABH] cdnbOnefoeib® déddrdihg tdd@irfdut hRthods known in

humani zed anti body and chineric antibody are
the grh Arpleding s daseribaddn diieenmler belpwt i enpecrpindimentel-50 values are

deteﬁﬂﬁmﬁ’ 88% ?%%%'Bbﬁ@%d@eﬁ%o%‘%gﬁ’ge FSBhOED. A d;ﬁ\/l%%ﬁo‘{: 7380 nM.

cre I'n"one enbo
r ei[(moe()]: én onhéemboditcan) bohaﬂg/hmﬁﬁmmc&embuay arabctlemd@mmtrbody are
cluences depjcteed in Flg (SEQ ID. NO 9 10
monovalent. In one ernbodlrnent both the humanized antibody and chimeric antibody
comprise a single Fab region linked to an Fc¢ region. In one embodiment, the reference

chimeric antibody comprises variable domain sequences depicted in Fig. 7 (SEQ ID NO: 9

10



WD 2008/ 100805 PCT/ US2008/ 053376 and 10) linked to a
human Fc region. In one enbodi nent, the human Fc

wo egamsns that of an 19gG (e.g., 1gGlL, 2, 3 OPCHS2008/053376
[00031 ] In one aspect, the antibody of the invention

and ﬁ@f t%a ﬁm?%é_?egglzgnn 3In|(9r1]16 %Pnbp %gltgag%?%gﬁfegf%és that of an
IgG kg% gGAMaLbi¥e 19G  In one enbodinent, the Fc region

exhi bi ts enhance anti body dependent ceIIuIar

cy{@103%] dnoye aS(pA@C(h)e angbextyi (vfethtt mvwntimh qoyrpmsm c region. Inan

tivit ft t
et il P reefbl i Bisig @1, 29 5lek 47 Lt Sptnilh 5 B isppative 1gG.
In oﬁ@éﬂﬁ!&ilﬂngﬁ et rbfish eklﬂBlt@éﬁlﬁﬁ@éjarﬁﬁ)odj? 8&cABer®BilbhL Stotoxicity
enhanced ADCC aCtI[Hﬁé relative to the native Fc

(ADCEgirelativd 0ouBDlype A aglipercaf thamtirateGbds 3oer 4.hls one
inpventi i-S. C to

embagl}lxée%%, é%?l&(f‘ s I%g tP;%/,%%lu %R%{gd itrno]}nl tlﬁg %thve %@ ?ﬁltﬂ}aﬁ thgnaét%red Fc

regi@s Oaabits cahhnd2d NBSC attitibercladtiny ecnthle @atwmyc Rgichonj ugat ed
wth an¥alabel noi ety which _can be coval ent] att ached

t o [949e2 Pn%wycttm@u@wdwf thgdnyspEond; By anti-Rppo4 antibody

conj ?%t%dé %t aS?eté@t?é‘tﬁé Mrm% EI R 1'n¥a§81%ya%ﬁf;t' ?{é O%lg %%Jfgt? bt dies of the

invehiaon may IEe camdgdtadeith Bny (ab@%))letjswhgh cAmbé bodilensly afkached to the
at o Manual , . Col d Springs Harbor Lahorat or.
antl‘tp%é(g rough, aeag‘ﬂyq ﬂ]@letx,lélln@s vatggymoyjety, gbpéﬁcﬁvicys &tj})ol group

(SinGREM/C c @1%&%%%%536@{4?[ 9;2@'0_'_% m‘fil'ow €3t Mne, 2151 d( 1 @919) Using
Press, Boca Raton, e attached | abel

Antibadies:iAhahasato(y Yapnalyiold Sprides HetbabLaborgiognBiess, @0116) Sprlng

Harlet P Eipdiidind-EEFIRE npARg] rifeemB duohrg!EpsRt GG £y

CRUPXSs, I‘EBEJR@{dnUPLP STIRGRCh&SIaP s RAGTd@Yo! (ﬁﬁ?l@{zﬁl%)a detectable
(|||) stabilize interactions or increase nity of

signgli (e m@racv\mth agpedngdabad fo mogidyéhe detagyable sigual pmybdqdu byythe first or
secogd gabﬁ e% % ?gﬁt@ f@?péncé t@éoﬁ’a{nc% rg}lég ﬁrﬁﬁg‘? 1!i)ts¥afb111ze

interaati YR (iﬁcﬁ%easé) afflnvty off fbindlm:ge wathCAaREe & lfgan&t ) alfﬁct rnoblhty, e.g.
nodul at e llﬂﬁ1d affinit ant i body/ anti gen bi nd

electipPOpRIcmeRHM eheat insAmebiifid Wechiae BEIPBRORagity Hezpe. or other
I f : sl an

s T i

antlbodsftalnugd:leblpéllngJ @lienit lvamploxstictet lebiidlaatibodies dfitbe owention are

I n, an enbodi nent, the particle is a magnetic or
ﬁuﬂﬁﬁpﬁFk?%im%QPtlcle Metal | c particles are detectable

by (636381 TRLA @&%o@&eﬁ?%ﬁdété‘ctef%ﬁﬂ@iﬂ@ &n h&g%h@ﬂlsolﬁm@amcle that
singl e-particle or single-nmolecule trac

is datentabho@ytie e srae. yin apl ea@vdrmerftrtéq perticle inp magnetlc or metallic

paﬂ%@%ﬁﬂég lcd’ﬁﬁl%ﬁs&é%ge%%#&%g% en@“é@éﬁslnﬂnit’ﬁle{é Egoidhoe imaging
(MRIgfsIn@ed-picle dRGinpRaAholhas ﬂfa&kmgl tiRihfuRbEY6 hctAtEY, PSsmon
(PIO techni que ee, for exanple PNAS USA

(s
frequepgy 208h: dPﬂSiﬁ@ldllﬂB?alHla(UQU{IQ§fere§5ﬁ@ét1t2ffé1ten%t contrgftagel evideo

enhaglég%égd'%&a% %?T&ég%ﬁg% 5?5’ K tﬁézrgﬁtl G?rlfgrgﬁc%éléﬁﬁ&s? Elillq) technique
(see,SfBr 8)?&119@6 PANIAZYSA4 FE@G{SZO)’&hl@SHJF 16)355 020033) r&heétz eBilgINature 340:284-

:94-100 (1999); Hai nf Hi st ochem
288 @9188),»%%?110418 e&?&»ﬁ%@é‘@%@m 83 é@?nﬁhlﬂ £19e8t5) a%lot angpeyzeygpyr J. Cell

31019378 g?@sﬂ( }(1%999(1 reel 's%cﬁtBu?it 1%7 G b §9§§)1 e BRd
Son i chsen et ~at., Appl

Powell J. sttochem Cytochem 48:471-480 (2000) Schultz et al., PNAS USA 97:996-1001
(2000); Gelles et al., Nature 331:450-453 (1988); Sonnichsen et al., Appl. Phys. Lett.
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11 WO 2008/ 100805 PCT/ US2008/ 053376 77:2949- 2951

(2000); Boyer et al., Science 297:1160-1163 (2002)).
wolaovspensvi cul ate agents of the invention my BEBHUS2008/053376

i ncl ude, but are not limted to, mcrobubbles (see

77-25%%28?19?2@5@@% 4y %'ai‘c{elﬁill’l%gﬁf@%%;)pﬁﬁaﬁﬁé gl agents

of 1on ?edls-gaiﬁ&l'uée @t &k not Hnttt@&RP I MBI Q! Ellegala et al.,
32 11): 177 super par amagnet i ¢ agents,

Czrdulamws dﬁ&§361déﬂ (IQ!BD)Q elaq’o boforrerhioap acoustta lyeamtiive lippsh MDA ALs)

oot Rgaet RSP RELT ] RRrer e 140 b Ron e TRy daplc seonts

lipo$oRAc8! ﬁé?ﬂﬁ&o@érb&@naﬂo@@t&l@le%mﬁhbn@(fw O0ob1 06¢y, ahe @éncﬁfn@ers (see
hereby i ncor por at ed y reference in their entiret

Caﬂ[tb@@gmql Metlsrs iadfderlartMedivingedti - Wd@@%@nd\ﬁefy erences cited

t av.
e P P GRS AR e SO R RO
d epoa3ed Th Bne pgetl &% idBnaod pﬁﬁudels An @ﬁ@bc&ﬁbﬁiﬁpﬂﬁﬁﬂg a He@y chain
vari able domain c rises HC-
varighie) deypaipecompaisiag éfeﬁgﬁé’@ HépHXBeW .aﬁd/m EG’rReEB fe@enzfsdemsv&ed in
Fig 0y gt 1. ﬁpﬁleeémlnﬁ&ﬁt the t\lgﬁatﬁﬁgbﬁﬁﬂ%oﬁfbﬁg&' HESFr, HC-FR2,
1 and/or Fc sequence. 1n one enbodi nent, an
HC-8R8 iabddy HOFFRhecquenenddpanteciaripgirse $B 22 Bielay yndcdtdi i one

vari abl e domai,n conpri Si th R-H 1, R- H2 and/ or
embpgnang RGHDRLE cogRigses ﬁéﬂn’iica‘}sﬁar GRedpeRse. Reonereimbasnght. an
antlﬂilfa'y%?‘ﬂhe 1%@5114%@%%111%%@&505 Rdv{ Bhdth %hﬁﬁﬁe &(ﬁnala Bonhfsing Mk HVR-H1,

I n one enbodi nrent, an anti body of i nvention
HVMﬂ‘mndéEsH‘éRﬁéhsqqum; andvthe HABFB 1 did el Rq2 cHﬁriE Rigindgr H¢eFR4

sequ:él}\ll(geluc;eg)gft%gv %ngﬂgﬁkﬁ;% s angﬁgHCI o ugrﬁ)aﬁggeen% a%ta%%bogy of the

inveRBOMEREisch QBOBB] chafh @'ﬂﬁbl@&ﬁﬁﬁﬁn cdrhisridinV@BH VR -HC, HVR2-HC
provi des an anti body co ISI&% a Ilght chain

and/9pHVRSHECedeange demered &1 £, 4 4Bc:drairﬁ:|¢Hrl and/or Fc
LC sequence depicted in Figures A or 2A. In one
SmﬂE%%%dinent, the variabl e domain conprises a FR -LC
FFQ(-)OLES] TirBae h@e&ﬂdﬂe@ﬁvdﬁﬁén bfovsdgue raﬁtebcdﬁfwoﬁtpﬁdmlgm light chain
gures, 3A and 3B.. [00036] In one enbodi ment
Vaﬂ%h%% foraeip compiiniaethR hiliCo A \dotnpf @ H Ri- 1&&?%@5@ ylepicted in

Flg&&al'zﬁ[‘ oV 8K i’rPhr?e Qﬁﬁ@dlﬁéntaﬁgoqgﬁ%lh 'BSHHainhrbokﬁﬁsE’ £ERYINY FR2-LC,

two paragraphs. I'n one €& I ment ody is
FR3 Aot enddbeRR 4-dqdseqoapeidspistednn FeguresgiZomd 3B one

or SRRAT 2o PRAGEieERa® SriToa0r t@ﬁﬁ@%\?'ﬁ?@%ﬁ%&ﬁyght and heavy

chalm%z?dl@ dPL SR RS Geslfibed IIHQhﬁpfSI%EéH;’K% a6 Héa\ﬂl bie embodiment,
enhances formation of a conpl ex between an

the qm@lbyqbseptmwvabmr@dl ®inpgisetan r seivbeda nn@erah@thmnnthle Fc region

comie P Bt R ST 6B el T 4R el ah e BRARAE Mg prgsence of

the fré@iben&f ardicadty bllﬂﬁﬂyes%rﬁlﬁﬁ)n d MR X bERER drSESpAypeptide
first and a second F pepti de, wherein the first
compriging &egretubgrengayay I@iﬂﬁ‘ dnprpreingothe cayitymtrexample as
IR€8 PRHC Y
T e b e AT
inveXdey &bmlbmse@néirambd)dlsmﬁ Fcaolypeptidd) ehareiethauirstandRe¢ond
T366W In one . enbodi nent, the first pol ypeptide

poly@gﬁ;&el cagl CQrpRriges one or more mutations with respect to wild type human Fe. In
one embodiment, a cavity mutation is T366S, L368A and/or Y407V. In one embodiment, a

protuberance mutation is T366W. In one embodiment, the first polypeptide comprises the Fc

12



12 WD 2008/ 100805 PCT/ US2008/ 053376 sequence depi cted

in Figure 13 and the second pol ypeptide conprises the
wao-eoosaopsence depicted in Figure 14. [00037] |PCDNS2008/053376

enbodi nment, the invention provides nmet hods of

ng. qQne or re as of .Robo4- assqci at ed

SeQ“@F?ee‘ietPéCt?‘g HSFqu%%& &tet%e?g} PRt SQPRIAiT Pg?cﬁﬁ’ﬂ‘é?nce
deplgﬂegrﬂ@i:igﬂ& {€£.09., mtogen activated protein kinase

( MA phosphoryl ation), cell proliferation, cel

mi @0(5137]3 in on@bmb@ilmmv e, incaition morpd gesibadsof amglulating one or

morg g g Gh RRbR-+30 g S Rkt RROSUBRTor Qg 3B mofetular
signhIiiyB(R)g: , ﬂlﬁog%ﬂm@tlvﬁmteﬁﬁﬁﬁﬁlﬁse (‘NI‘&PKN)hOSBB&@'fEU@H} icBIPgbliferation,
dlsrupts | igand binding to Robo4 (e.g binding to

cell gigraefy eald suryiviahicall m%wl@adraagmgmﬁ%g by @d@imstemrﬁjan anti-
RobBJp ?%tﬁpo\ﬁg t(glé] SU J&t QQ gl NS nﬂfiélbagl%ug ec’[:l &Ic? 6%1 g gllf ((:ig}%e

embbdlmiﬁnhﬁfheeaﬁitiqdd‘tﬁiﬂ chﬁbodyt digruRe btigdndbintngdy Rbb&d@e ¢.0bybinding to a
sequence that is not within the Robo4 |.igand hi ndi ng

seq@meewﬂhlwﬁlé? Bobphatigcd|uhidegaine sud thereby 1ali11§1¢1§1|gt1m6wca?n of said
bould il i RIS CubB B B HHD | Sl hene
the Rotredi angbody bihés @nt schoshye thont Ratwo4vithimthic Robs4 thm:lﬁlbmdlng site,

associ d endot hel.j al cell lLiferation. 1n. anot
whefiib gt OG- WSRb BB EPUGROT H%&?’HHY of fhe Habodst ndgract Wit
bindidyhrfAgr of the antibody to Robo4 in a cell inhibits

proliferation, survival, scattering, norphogenesis

andP@B38hrde phé clyb@imtenteofdbet Inventrona hdingrofedadibednto Robo4

iR e R el so et HoroTRy sBtpadihpora Robos

antityi§ oMo Ridh, bidding e heamntibb@Hl Rbohe aicBN @Mibi®roliferation,
specifically binds at |east a portion of Robo4 shown

survivigl. srafteriag smoploznpsingnd/ eR@iptibty afdh eahk Inkeetber cmbagiment, the
ot 83, oBRSITER o, PRt ISpLNETRARRp gl

aciebosepue Bﬁ@erhb@‘d‘itnregt, hiR®bbe aﬁkﬂfodgz@ﬂu;l&rmeer(tionepemﬁcally binds at
| acki.ng the region .indicated bﬁP ofted wunderlinin

leastr pritien g Robort dewndfitaiere fEEQAR MABBbervasrnt qhéreog In'one
i r
oo R Ot o S Wiflac A Rt Rovos
aminmabed lseqluemt@ laaklng:ﬁhg lhafatelengequd:me e, ledbogihvengipn amlicated by dotted
anpti bod %F% |nveng $ ecich Iky bi nds a
undEping hhisuga 1BENE GPROYBIRbAn By badof e FFten sprgifically binds
withP0e %Xﬁ%ée'ﬂﬁfé? bbhRrscfimeé ShowdindNgure %m%a%rﬂy sofild underlining in
anti body of the invention specifically binds an am no
Flgua@:ﬁbl Is@qa embedizont,rag antibodyee{ghe m%tlmmﬁo%y 18044 a
8%.s nce |de [ | Iar wth the
con g MR LB i R g™ &1 oS TSR ra@y ol Btgh. 1 Sne
embBdRQAL, MRALtib&Ty Mhd BB spbdificaliyBigdd ir0dinisp Q6idfse§@nky having
bi nds an am no acid sequence having at |east 50% 60%

at lezg )78 0050, 7813980%594%0 Ans%c{el @qqy@nqedémt}ty or @fmlarlty with the

sequ%hégngh%%t F utrQSK ﬁgg\tﬁﬁ Ll%g he q HBrgglglgen{tje%kll an ?(?(%16 & the

1nvehﬁ@tkspw1ﬁchl$y bﬁags o a1 i ﬁ:duéi}bed@hhg at 1eamdse% 6000 G0Ya80%,
one enbodj nent, an anti body of t he

90%;, ﬁg‘@n%%@e@%‘@g@ ¥qeg‘rét|y|q} spifgyey with the sequence of the Robo4 full length

amino acid sequence lacking the leader sequence (i.e., lacking the region indicated by dotted

underlining in Figure 5). In one embodiment, an antibody of the invention specifically binds
an amino acid sequence having at least 50%, 60%, 70%, 80%, 90%, 95%, 98% sequence
13



an am no acid sequence having at |east 50% 60% 70%

80% 90% 95% 98% sequence 13 WD 2008/ 100805
wWEOBWBR0DE/ 053376 identity or simlarity w tPCT/N82008/053376

sequence of the Robo4 extracellular domain (the region

dt id underljinipg ipn Fi 5). [00040] .
e G B bt SRS B Boef o R Ron
nuhéﬁ&PBJédHﬁHhMm@hﬁ@ﬁn@%gﬁ@?P4 of a first aninal

speci‘es, and does not specifically bind to Robo4 of a

S ect@.ﬂﬂéloh i ped emb@hmeet an hntitwdg of thzadiengion spedugcaliyrbsids to Robo4

eci.es human an ri,mat e . 4. . .
of a 8 Biherg GEchiSmaesoe® BRLrin oSl Bt Rk P S iscomanial species.
In ofi@éHBodicht, therfﬁrﬁt)a,nuﬁhlrsb@@es( i8 h¥man ARYSLYridRE/(8k., cynomolgus

canine. In one enbodi ment, the first aninmal species is
monjsgiapnd tha senead enisedispesias, is tates (eigr.gat), rawiinele. gsraeuyse bandéor
canlgé. tn% e b%[i rﬁéﬁ‘ ”ER& Birs g%&%{gﬁ) n%%%es n?ﬁ‘llﬁﬁé/n Ilnra)ng reﬁlbodl ent, the first
EHbo t 'secon 'es’i’s nuri ey

anin®X aimh@ lﬂpmlﬁl@t.e fon cedrgple Fhasthorgnd moﬁlktgz 9eo00n dmaﬁldhffeht the second
species . I1s canine. In one enbodi nent, an anti bod of

amnt% 8DSCHP dhPUFAC, sz”e%’iaFI}Pé%mP}}S%llﬁd’@e eBbagiBtsat. die sgeond amel species
is cdhR. SRBAL @rﬁRodlﬂleﬁgﬁré%or p e e 1n%$h‘%10§1'sﬁe°ttlﬁ :%B‘?lllds to Robo4 of at

speclies IS numan I mat e ) cyno
leasttowokspygics. aindnt kenbedimamd thanfirshnigpé gpcewes iisshuman emel/or primate (e.g.,

nDus ) tibodjes o the.inventjon that. bj i
cynpa G mATKGS sng DB AoBaNt SR LEEIon IS (cqpdBeiaRY ARtbodics of

the 1§¥zéiQioﬁStheft ‘B'Ind thbRBREM peclEs ﬁh@ﬂé&%%ﬁnaﬁ%&i‘éﬁng £t9@1@§f for
] I'n one aspect, the invention provides a netho

thﬂ@ﬁm@cbrﬁggﬂmbo4gmmsserun1 of a mammml, where a

COMRAAY 47 ORSH oh 3% TE b ek By LB i scrum

of a ARUNPLIENBSL S dofcdn@tifRENRbbo4AE G Sbrind th id Kiehdrehi0kbrdkl levels
the i nventjon, a det ect abl e or detestably | abel ed

of Rgpe4 ingissis4he prcsensa pl angiograchin e mmm@l Acsardaeg t@ghe method of
the 1%% oﬁ Y ?&g&%‘tﬁgg}){j}&eétgqua?wh eﬁs’dlh iR obo Htlf)&& ngqfé@gﬁvgrﬁ on is

e an
contdﬁb@ﬁfﬁtﬁdt sdhfne @drhp{e Viiogn 4 fe@t dehatt aﬁ)dlﬁdlh@b&ﬂ nd@limited to a human.
i ndirectl or exanple, contact wth a detestably

The |aa%@¢0éva4 aliltﬂwéif/é% fefpted %%?Pélﬁd’é?r fhe éiﬁfteP‘BB]&)JabeA%’éﬁdHﬁ‘%ﬂy by, for
exarﬁﬁ@ C&ﬁﬁarcﬂ ﬁ'ﬁ delcRisl Qlagéle H{)&et&@ﬁ;@e sécHn&a!?? ahtfody AR m

er than-anti - serum concentration
condentyaticn (mwebmlf antRuobb4 imthic ¢est H&nmlrglthﬂg eneghe than drtieRobo4 serum
test.m . n]etH mal ]g;ﬂ refers to manmal ﬂgw
congegiratqn fgm é)&?éﬁnf‘ %TPPPQI bclat?é I T ST RE VR normal
mantTRATBISs BAmSYRET LRRG R t&BY bﬂ%@i@ﬁéﬁ anél@ge%@ﬁs ora population of
enbodi nent the test and normal manma popul at1 on
marmﬁalﬁamrmﬂpsm@utgr@gmm eluloee embndllnwm ﬂng t¢ptiendhipermal mammal or
er um. s of  Ropo4. t.ein ha
poryfui Gapbpdl T AR ome i BXRiefg o PREOEHELE Rihnl™ Serum
leveRUTROBBY brdt€ihhavd birg deRedrin GEREA peiendd with bdk@c&PRsiESmall cell
49: 71-76 (2005% Serum anti - Robo4 | evel s are usef ul
W

lungfespeadi(Qghodiaé Orrsghd 21 & 761200} orpawasing-Rebed develsege useful
for d’*ﬁ%’&mg ang @fo %LQQQ%J g(’:%né’s“seas%&ﬁ%& withWGnédpventi on
| OIYS CONpr 1 81 Ag one or " hor e

anl[(i)(lmtd] @s oné adpbet, the\ievention pavitled compositdns dompdi’g one or more

enpbodi nent, the carrier is pharnmaceutically
antlté%iéeép)(f Ahq 1§Vent10n and a carrier. In one embodiment, the carrier is pharmaceutically
acceptable.

[00043] In one aspect, the invention provides nucleic acids encoding a Robo4

antibody of the invention, vectors comprising the nucleic acids, and host cells (e.g., E. coli or

14



[ 00043] In one aspect, the invention provides nucleic
aci ds encoding a Robo4 antibody of the invention,
WO e@BanmwoTonpri sing the nucleic acids, and hospCT®b1088/053376
(e g , E. coIi or 14 WO 2008/100805 PCT/ US2008/ 053376
t he

Chinge Pae chON a8 (G el sb o %Sl&%fheélque&E%@ nﬂ%raectors cells

comBHﬁh% h%ué‘l%icqlcﬁf orh Wefolr %'ftlf%fm&éﬁ@ioh nyuenRkiRRan be YA e for
can any type, for exanple a reconbi nant veéc

exmm@chrasmdnnaXprﬁesmmhawemtmmc%ﬂmywomraAnaneWyn@&oﬁb@ﬁcdh
can be ed. | ne . enbodi nent ost cell ds ..
can 6 e 4 5% E0RRRF. p Bp et @Okt et Apxagle. £ ol In one
embBaRRAL, HEHdk coll i@ Sk fotic doBl, Bor @NBPNKAthEmMElidn cdliMuch as Chinese
exanpl'e a mammalian cell such as Chinese Hanster
HanoleaQrapdiédjOredll- . [00044] In one aspect, the invention
pr r n
exg%qqgf I{Jﬁrt‘ly % %%ct C 6%%%'}18€ é’é&g%n%@q(g 341’ qlaklgé an antl Robo4.
For 8ehade,and inbetion ﬁrbﬁdm imedlodwmkhfgl m@otmpfnassdyﬁghe meehod
suitabl e host cell a reconbi nant vector of the
COMPHYBA FXMASSEHCB A HYabIs hpd catheirerompinast veGtargfdhg invention encoding
[ 00045] In one
o SRRy [ LR 0 S AL
rramﬁ()aél un enc asppcti thiengveatiot pravadesan ,artaﬂ‘:ﬂohnaszmmacbmprlsing a

contained withi.n the .co tahn L wherei n_ the
Cont&‘é‘ﬁ‘b dad PlCBWPO%B%??I%@Ee WENiG e eemiaines, Whegshpthe composition
comPAidsRAL bE R0l arltNRobMW ERLLARS of the %‘s%nﬁ&p ol SFRNMmboldffent, the
conposition conprises a nucleic acid of the i nventi on.
compesiaerecaniyids mamlelcalcrdmfﬁbsmedmn dowpe ﬁmbn@n@nt a composition
nt.i bod furtger co ri.ses a carrje [ n Sonme

. Wh
comBying FnIROdy “lbeﬁa? E&U Car” Wh‘éhé‘bf?i% bodimgpt is

phar@iRedicaBN hecepAbRY th 6h&€e@bodBiRHL, af hHice: &fmﬁtﬁﬁadtﬂﬂ’é @RtHedAvention
further conprises instructions for admnistering the

furthes apyopiisds drstiustiens, for admiamtirpadlyy canapasition (sjge dhe antibody) to a

sumL80046] In one aspect, the invention provides a kit
conprising a first container conprising a conposition
COMNEI046] Ngonnsspatt, iRrigveatibh praiddd adit dopgdtisag Ofirst fuditainer
invention; .and a second container _conprisi (9

COMpYj$ipg A coqnﬁo%ﬁ%n %@gﬁl%me ormpre g Raboft gntibodies of the invention;

and Q'Q@Joﬁ&%@ﬁ’tﬁfn@@édrﬂ PHEPLE 1n bﬁe %ﬂﬁocﬁ dTREfer
conposli tion CO I SINg an ant 1 bo urther conpri ses
pharaacauticaby acoshiable. ilm os@embedrinedi, AentposiSon comprising an antibody

har maceutically table. | one enbodi nent
furthes, FRRBFScE T Seu R ST 1ot bR mghts SopheRmateuR Ty 4 Epgpivie. n

one Qﬁﬁ@&lﬁiehi Qkit(fBrtBer condphiSeARHRAGN fol AdRirisBliEEthe composition (e.g.,
[0 I'n one aspect, the invention provides use of a

the%@@@@ﬂéﬂﬁwb@dv of the invention in the preparatlon of

0 TR T Boe APGet B SRRy ey SO LLRBOPINAEEY btne

inveB8bn inthe bicdhefadibh ¥La HicaREMBAL foRtheltRETHRRitic (aﬁéﬂ’@hpl@@hylactlc
aut oi nmune) di sorder and/or an angi ogenesi s-rel at ed

treatgiogbpigediscoo0aiBRs 4 prNGpie 2 Aupels & colf peliferteyr digrder, an immune
(e b o B R A BN DO

an(ﬂ(b(l]MS]) Mo phy hspetti ﬂl@tlﬂ\&ﬁitlﬁﬁ ptovirfes @se of a nucleic acid of the invention in
the preparation of a medicament for the therapeutic and/or prophylactic treatment of a
disease, such as a cancer, a tumor, a cell proliferative disorder, an immune (such as
autoimmune) disorder and/or an angiogenesis-related disorder.

[00049] In one aspect, the invention provides use of an expression vector of the
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di sease, such as a cancer, a tunor, a cel
proliferative disorder, an inmune (such as
wauondosiinsohe) di sorder and/ or an angi ogenesi s- r BCBUSZNS/053376
disorder [ 00049] In one aspect, the invention
rov1 s use of a I essi r of. th 15

on Vvec
inveBessin e BERBtsEe R 6)(? ?CB@S%W%T Mﬂer’i{’/‘gﬁﬁ%ﬁ aP of pephylactic
treatﬂ{eﬁpéf AU ORe AhcRa Bk aTR @ﬁmf)lo b b BrdifGhARENEd e e {Rfune
prophylactic treatnent of a disease, such as a
(suck anewpimmuna) mivordea ancé’ bt arpartglmgeacsas-mketecﬁ iisordder, an

RS ST SR e RS e R B Slup enion

prepaf€ioh BY & RfddRAnRhOMk d&&hé&%ﬁeﬁfc aﬁd/@@ﬁiopﬁ?l'abﬁ@tfrea&ﬂﬁ@nt of a disease,
i nvention in the P aration of a nedi canent for the

sucht dyeircapeqyt ¢ BIeaidd eql jfoativa el soedarr anaigte disorder (c.g., an
auto%ﬁ%ﬁ? glrs% dlgﬂkgulg %g of?laéx?i% T rheumta%n&) %ﬁ%rgt}sg g}rl&/ ?re e.lnge.m’glo aggnesis-
rdma@ﬁgbﬂﬁune di sorder such as, for exanple rheumat oi d

arthrltls) and/ or an _angi.ogenesi s- rel ated disorder.

[ 00R991] In Anpwcets hedrventipe Proyidss upoal 43y asUela @€ magufagture of the
- [
iRl B e pp ey DL DR ARUKMECEY oL IR AL 288t Problifus
treatmen’phﬁ/d distase, suth ead omtr, ofturaod b selh pmlifsaiiie disorder, an immune

a tunor, a .cell ﬁrollferatlvg glsorder

disofde e aripWBPIRING sQjer ST i ) AL 1HPUBH G rtiils) andor an
angiBgenchiQirclgaMNoRIcrheumat oi d arthritis) and/or an

angi ogenesi s-rel ated di sorder. [00052] In one aspect,

t h¢0003 ke bomagpedyihgdsvangen pfovadekiuse of a kihef thaverentiomin the

repara n.of . a nedi canent f

prepﬁ‘ﬁ&?%@ﬁ?ff ? &H‘&P%o HP&BW?P?%‘P@B O B%ﬁﬁlﬁf“ Gieagment of a discase,
suchtisseAfor, a kI, B8l PproBRERTve d@sokd¥Dn infn&R! (kuch as autoimmune)

prollferatlve di sorder, an i mune (such as aut oi mmune)
dlsomesmcuerra%mqgen%ﬁhs %Wb@l@@fégli s-rel ated disorder.

ﬁ@ﬁ)%]} -Iﬁl% 1ﬁ\r%ﬁplll PI%Q’I({%E %Y' %§ aﬁg E&%g&m%h% uscful {or modulating
03| i'ons use i'sease st

dlsemssmtsadsﬁmmd With igsreguhtadn (@fhh@RobdilEmBQil)mg a%isgMakiRvb o4
axis. The Robo4 signalin is invol ved

signalifla pasineEasHis ey dan Ml %’y%?g% gné ahywﬂswlofﬁgétpons including,
f
e.g. Tcﬁg i)ﬁq{f&qtlon §nc9anegéct?g%héﬁq§rﬂﬁds B Hela 9‘%? Atk ﬁ@gﬁtﬁ%gﬁﬁégés a method

I'n one asp e I nvention provides a
composipg adimmysterthry toiasibyectan dntibad g obthe aiveatorant i body of

or SYIREE TaofCioebil- B ‘PyanPe Do eRagbaheses RPGIE 1o actvated

cell Bfo@lkérat%@%ale PactH éi)n‘[ﬁﬂsh%dcoﬁ%ﬁﬁﬁg 8 Yo LORLAGhAY eHective amount
or tissue with an effective anount of a anti bod

ofa gntlhqqier of theeinvéngion, vmgpbbgelb@bhfepert@lm afsgciat¢owith Robo4 activation is
inhi %%80|ated w th Robo4 activation is inhibited.
? 55] In one aspect, the invention provides a nethod

of [@00@@} IR en@adpetthBleaa ctibn pfoRidls hirdh &b sOedatihed p‘éthblb gical
ation of Robo4 activation in a subject, said

con@’ggrggig&gm@f@ﬁwthsdngwﬁplﬁ PERebadwstiveriamia WEJ@@'@ paig method
com\?ﬁ%rﬁé%&iﬁﬂﬁn&%@r@tﬁ éfi?% ?L%ﬂec?gﬁ %ﬁ@c(i!%(r gfnotuﬂt f{aﬂ %HB&Bﬁof the invention,

y sai
whereby said condition is treated.

[00056] In one aspect, the invention provides a method of inhibiting the growth of a
cell that expresses Robo4, said method comprising contacting said cell with an antibody of
the invention or an antibody drug conjugate of the invention, thereby causing an inhibition of
growth of said cell.
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[ 00056] I n one aspect, the invention provides a nethod

of inhibiting the gromh of a cell that expresses
w@RemsA00ssRi d net hod conpri sing contacting sai dPCEIUB2008/053376

with an anti body of the invention or an antibody drug

MR GOt ismetotheRmntahpiovas o maB el Beonyuisespeaing
manPrg / h%%%et/aﬁ‘%%&?ﬁun{og %}ﬁﬁﬂmﬂlg‘a 9&?tlﬁ§8&ﬁ$&se§ Ib@oo4 said method

i nventi on provides a nethod of therapeutically
com@nsagamgnmﬁﬂuENaBahananMhmndﬁmaVQm&ommWﬁan@ommnbgﬁﬂg

inveflif o ot el iR ReRR ol e R doRebiRhy oRIRRL g said

man@hdll body of the invention or an antibody drug
cog&g%ate of the invention, thereby effectively ,
_ 058 Is ancjaspaetnthelinvenoon Bviden agnrshersfoe eeatingpy preventing a
cell glra)\fi%&%t:npendlg{rag a(gg ma%ec{m tfll %eréa%d 5 ?gst {ﬂ%&% Ll {Yevfef[]oboﬂ Y%aid
ce erative arsorderasdoera

methdlkﬂoﬁﬁﬁ@dlgexiﬁﬁﬁls&hﬁ@ tod SLﬁ@édt W tiaed @ff siktedhtm&idtiad effective amount
nmet hod cqnpr.ising adm nistering to. a sggject i n. need

of ap ﬁntgq%lﬁ of Fbé’a"leFé‘ﬁPn ghapfptthody daigsemitgate fithamvepiqny Bigyedby

t
s o US98y A AN O MB0RRE] ARl i
prolgaiatdvedkdrdprie Ialﬁaﬂiodadglcaé cohdtisrdessocidtnd ot abndyadil oemtwanted

sai.d ol i.ferative disorder is a p t oI |ca
end QR ¢0TEroU SR Binat G b bhorashor Wt PO el G prolifeation i
dlsoFd%?solhBl%Hin@ bl'ft%lo't hﬁ’ﬁt@a 'tcf %ﬁl?cteir Qtﬁgl ?é’r@@ls@lﬁd @ﬁ@ﬁfe@iss&rlated with

unwant ed vascul ar cel pro iferation in di sorders
(e.gi mugmmmdgby dndothetial denllmrolefdranon wathirc e tlsarwagaxcgtmgmgsihe disorder)

dISO ders assqgci at d W t
soti st &Y SESat R6TREi tm cate fiopo THEL g, chroni
infla@R&Tdne HetabEulbRotis Olad 8Tspase S Qlch s wm&rﬁna@fétmo athies, e.g.,
netasta5|s at heroscl erosi s, retrol ental fIbFOE/aSIa
I

diabplaerepigpavs agetelaad macilar flegeneratio(AMEYr resveicalar glaucoma,
. ' I v
1mm?1§? I}[eﬁgcgl{g% %IE ggﬁs%zﬁlge%sco‘?rgﬁl%? B?st%e gtﬁc? eithme {15%{1%% heumatoid arthritis, and
psor&@B: rel ated nacul ar degeneration (AND) neovascular
gl aucoma nmmune rejection of transplanted corn

ti $Qife 951%%8%1}% ASREP's éhfég"enrtlﬁé DG TBF e pf ﬁhgrapalﬁtfaﬂy treating
PX
+ 3O ARRel SRR TS IRRF o BB AR e wron
growth patemtinineg ¢ffashef Robmdt dxeregsenlxm lenddthelail deltsy nmtudiing without

i ot P BB b SRS g S AR L L8 P n

effeét%l athiuRgo Mint eﬂl‘ﬁ%Bd;L biht ﬁ{deﬁﬂoﬁ/ SSHU b0 & @R@Q@hju?bte of the
ells, the nethod conprising contacting said with

1nveahon dlfqrelryt inbdbitamahaeraotth of cadvthabetigelsfintfheciampdntangngenesis

assof{%e?&@l” ok RPB h PRV B Do G NFRL Coi s i

o 0068 & an@NEH PYRARHES of BRSACIRALE ProvdeimeRds BfBbdulating
thereby effectively treating said tunor. [00060]

anglvgﬁtneatﬁd:tw@nw@ﬁa@a iCRb A i Ig5EC il anefier Yorm@mg o fias anti-Robo4
| atj .
antllﬂ(;%&%gc?‘lbgla gg}%gy Wllﬂts nﬁ)?g e?ﬁ% gt?éaa?r%ll?g%y g@&%ﬁ&&ﬂl&%eé‘a cytotoxic

agerantn sdiobadbodaumento.ady aﬁi@sga“nlehetk iARib&ed. Inl songamEbodiments, the

enbodlnents the anti body further conprises a
angleg,f{n@pé*q il hanced. In some embodiments, the angiogenesis 1s associated with a

disorder selected from: cancer, atherosclerosis, retrolental fibroplasia, hemangiomas, chronic
inflammation, intraocular neovascular diseases, proliferative retinopathies, diabetic
retinopathy, age-related macular degeneration (AMD), neovascular glaucoma, immune
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agent. In sonme enbodi ments, the angi ogenesis is

inhibited. In sone enbodi nents, the angiogenesis is
wendanemds | n some enbodi ments, the angi ogenesPET/IS2008/053376

associated with a disorder selected from cancer

o R RO TP S s P Bl eEORL S55, o

comPina 8888 ferchf Ol ;Io?ﬁeaéﬂﬂycﬁilﬁtgﬁth r’tﬁ@ %g’bé’éres@isaagﬁchaﬁed with cancer. In
retinopathy, age-related macul ar degeneration (AM),
sompembadionhty thy cencona seleetedifremtiic Woup co&mm&ds sarcomas including

PCT/ US2008/ 053376 re ection of tr ted cornea
OStePERNLG BTS8P 8Pg19?a§% 5 Sq}‘ﬁﬁt?%?%? § {Cpicer, cancer of the

peri@fdirh Aspstoc@Nflar AAER] FidtricWRStdnRh &hcer MM PEgastrointestinal
enbodi nents, the angi ogenesis is associated wth

cancep mepgreatiqraneaspalichiseamanseivical ednesers aﬁ@errn qagcas i canfer, bladder
nsi st [

cancejr;, { n?loécgﬁf %1 ar %%a@ ract %1 éﬁgrﬁtgi ‘tgcgs? ggnrcalgg B gﬁ%ﬁ g%ctaﬂ (fancer,

colo@atut etincelr leﬁ@omaﬁaﬁdir, ut@ﬁﬁ&%‘fcmﬁmi Relivape glahd) B&dfloma, kidney or
hepatocellular cancer, gastric or stonmach cancer

renaj GEICEE PFRYIARSEHH ﬁtl&ltqaﬁaqr thyi¢ g SRRt AT Bl g4l

carcgtohﬁbigéﬁ%%qgndncﬁﬁ?f Yﬁe‘fﬁtonﬁtaﬁﬁlﬂf le M fo QAT ﬂh\éﬁ{a brain
cance cancer, can e urinary tract

candee habsdam] ndek easder cmdcasrro,claom metastam:s end ccrrﬁb:maﬂtomalmmf In some

orect.al gancer, .endonetri or uteﬁgﬁe carcj nonm,

|
embgdimeply {hegel A v df Rormamie Iélysoare CIROYH T Hhenammal is a
hurnﬁﬁ O8] {fnfe GRS RentY Uhy ﬁtetlﬁﬁﬁ‘ GRher EOMPNLoRARESS the cell with an
hepatic carcinoma, anal carcinoma, penile carcinonm,
agente¢lastodriroman enipheontyseic ogentashenBtivesiricutiy agmoregrotythainhibitory
ancer, head and neck.cancer and assaoci
age‘ﬁe*t %}E?tgélésags%a%%fﬁbrfr%?%rrsagrﬂ paggom lﬂa%oé‘ﬁghemf In some
emb8dRR@AtTBRSenttifen 6@1-VBUF 4tHoHE inSsontt dnbBRIMBts, théimethods
some enbodi ments, the mammal is a human. In some

furthersempremoatactipg theweH avith 7 speend thish wpfouse agentselecicd drom: an
Ct . .

anti- 'tte(?pligsﬁeo gwt Ie%{béheg%fcmlc g ahérrg\év];t)l{elu Ibét%g%g %%c{tt, a acytotomc agent,
an agti-@ngibgéridadunt, th& co@bﬁf&honsﬁhéﬁébﬂtIﬁ)sbﬁlcagﬁ)bﬂim@ﬁ]s the second, third,

anti - angi ogeni ¢_agent, and conbi nations thereof. In
or fouisthegchith 3 PEECT pibodyent is an anti - VEGF anti body.

B0

con[t%g@ ﬁlgf@ ghygﬂfn? inve ﬁ Ig%s@éc%gl%gd E&%ﬁf{&g ﬁnfﬁn'%f)fe : I'[']hologlcal

stateg frerkampleeadlBantlfoo Mesuanassacibticd metpl pasdul gioagd tite Robo4 expression.

chenpt her apeut agent rowth i bitor ent }
In 01&e‘yer81't) men @ 8?11# ﬁtat %ﬁargﬁtlca rgal a}eg}féirﬂr%hhealgg?ﬂ }londgan cndoahchal cell
or V'&‘s@ﬁfﬁf @1?40"[1%1‘1%1 ééﬂ%r@ﬁferatﬁt@ VARFE a RO ERRiS, cld& 8460 Bshcer, a
rd, or fourth agent is an anti-VEG- anti bod
colo[fe@@(b Gar]cetv@tlhngi sancer t irepillayenatdimyme é@rg bef the thgraid ghﬂmﬂ)s @tcolon
st ate,

candifo iR i, A0n Olah Shnoaf e T Ui G G RO systom
cand30RA s RY BERS Sdr€dna, alrbnDR&cRIBRACL NEftoceBulaetircinBath, 4 Bladder
targeted in a nethod of the invention is an

cancghdaiaieicicarcinand, a hepd yukragk sfuasmepstcaEinoga, g arglanoma and a
leukEﬁt? ésf ea(r:sgacg{e}%s é hé ocs@cd%ﬁalsa%aﬂt?eo? (Ah ralg%lo?argoma or any Lancer the
grovig@ oif hédhyis @l&m}blrtﬁd) bR chidotlielial ofll pﬂtbﬁfdrlit}drnndngﬂogﬂté)sts) aln one

col on cancer, a pancr, eatic cancer, an ovari an cancer,
embadlérantnﬂé%raﬂadﬁeérl copditight #5assestatrg s th gnosml Qrapmeanted

cndﬂﬁ‘clpﬁ t&ap ﬂ dratifhl G098 me b6 cn afh%' Eggpof a% anti- Rob04 antibody or

epat ocel l ul ar carcinom, a ancer, a gastric
antitnmiryairmg)cmuu@tdwfatde anenineg kncé;tqiﬂaa rahmca’mahmcunvmmmd vascular cell

| anoma,.and a. . . . . .
prohrpcsratlon n dlsorgcrs including, but not limited to, cancer, (including, ¢.g., solid tumors
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| eukem a, or, a sarcomas (e.g., an osteogenic sarconma

or an angi osarcona), or any cancer the growth of
woneoshodsss supported by endothelial cell prolifeReBUSZNNG053376

i n angi ogenesis). In one enbodinment, the pathol ogi ca

condi tions are associ abn rnal.or unﬁanted

a
and gyristanis): RerQsglerostsy rﬂﬂiﬂﬁ %ybaqpla% SYARSISMBYL Gl (g flammation,
intrdoB&lat A8 Scul dﬁ@as%ﬁ‘ GihchR %%lhf@ﬁh'vp pe%ﬁoﬁa[thle@ ot g{ badetdMehopathy,
conj ugate of the invention, includes abnormal or
age-tatatad nedulela@gﬁhaatlme([AMD@,rmﬂowsenbt glencama, dinsomd egjsction of

i ncl udi n ut no ted to, can Lincludin .
trangg et il BumaRe othsT Uit P08 b BEiuty issimsders
asso@ﬂﬁﬁbd%ﬂﬁéig@&éeﬁésm ahdedings . § I @iSdrders raﬁ%rh@ﬂltédﬂ bfkndothelial cell

I bropl asia, hemangi omas, chronic inflanmmation,
proliferetiemwithtrthe éwa%mrmncmgél@a@é@d@rach as proliferative
agi@@g?ﬁ:@%ﬁ%cogltgér 1’113%&%%: ra{ét%mlihetr &%%ﬁge é’ddltlonal tr?atrnent steps.
For glamptBond embedEmesy, @ eidtiesd fttheit doafispban ttep‘i Wh@lfeﬁeatargeted cell
ti ssue and other tissues, rheumatoid arthritis,
and/gEystig 69-%; 2 SHYCHL iapescde syiptindirafine oaagheyethempsutio
4including, e.g., disorders augnented by endotheli al
cell proliferation within the tissue experlenC|ng t he
di $@00d8t )Jin ohOABE]imbbt dfonsthads dftlee inmereivin, @neltthat is targeted (e.g.,

on <pdpabel L APt Betiok AR s A RHBH SsoRpHPLEs

incréas&d %Ocd{’ﬂﬁl?&i 108 a8 eh%tﬁ@ﬁa@ delf sl Illomfé[‘ﬁlés% of IR SWBe (i8su@-orighh. In one
cancer cell ) IS eXpose to radiation treatment or a

embothm;mg hlern?qp@dmf the invgetien ca[ll@mﬁs}ieatﬁ obmeargetrbetilvdrnr epdmple,
contg§ vt G-RiEd EBPaY SEur oliop ffigihg paBd i g antivody

drug @hjupade dfshOmeentonVRsGlRs iRAPRke OF HeRS & tOKc infoieth,NGhigRsAMes cell
as conmpared to an endothelial cell in normal tissue of

deathh&ltsetively seonacopithien antiRobaé anéhasydif thminycntionspapgated to a
cytof.(_))mé po aﬁo'ﬁ?ﬂg %a{ygrg% qglgtqgtﬁmttaﬂgag%?lgotgﬁe (&t@o&l% fﬁﬁ)ﬁgnﬁ %thwh results in

cell tikueh.i hvanthcoalterhmblelghbodimant @ntacyivith adan8RdIbBOdAytibdydf the
conjugate of the invention, results in uptake

1nvegg;?1b@(gw|1&atqg§p é‘t‘%?tecwlﬂecrﬁo@ﬁi@é%%ég? endoghehighcells of, ffor Qxarnple
vaschlh FE BRENELY e cCORPARTI ML 8o R be FaRRAL T RAinfling
e I nvention onJ ugat e yt ot oxi ¢ éonpound na
technigged well knowit ar thakélzaint am of t he cytotoxi c conmpound,
mhi sults in In another alternative .
A tnothes et i G i PoRBRSe SSAE90a9T B ipmaging
by ahﬁYrﬁﬁEﬂqu‘arPé}ﬁi RG%@&tﬁo@d?dé’s@hﬁ&i RELR (9B ISiYmeaHS&md he
endot hel 1 al s of, for exanple, vasculature of a
embp{liggnss the ngmrmlnwbmm@n sle;lwen@rem@tdnm@qts the memdwl scusgtcted of

havifg 8 Eie O iR st AR Rt et DBy @ftal fibroplasia

hembMMEMhs, @AropiOMFER aiBH, AE S0 cAfar hBowakdtPar (IRAERTproliR¥ative
a n1n|ster|ng an anti - Robo4 antlbog% descri bed herein

retinopathicsetiiRetic retinopating, agsrslegidrmenudardhgenesation(AMD )y neovascular
glauEéét\{/{?,ngmgLﬂlgﬁrQ E&m%”&i‘%&(l?:é@gétgd c&lﬂg %HgahFhﬁla%lﬂ(? Qﬁl?ﬁt?sdpgorlams

ease or er o set rom canc
and adrheihasaiseli@sefs, retrol ent al flbropla3|a

henan i_omas, chronic inf|anmmation, intraocul ar
Q}g)%éh |Aé}otltﬁr §@Qg@énenb9%th flglreg‘tupq,growdes methods of detecting a cell

expressing Robo4, by contacting the cell with an anti-Robo4 antibody described herein. In

age

some embodiments, the cell is a vascular endothelial cell. In some embodiments, the cell is
in a mammal. In some embodiments, the mammal is suspected of having a disease or
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retinopathies, diabetic retinopathy, age-related
macul ar degenerati on (AMD), neovascul ar gl aucoma
WO povsneosp®j ecti on of transpl anted corneal ti SSPET/US2008/053376
r heumat oi d arthritis psoriasis, and conbinations
disot er Of %d ggg cegfna?l%eg?esré:&qﬁgqgg ?r%{@%t}taloft tgg@sgé Veﬁ%tnlglg?nas chronic
1nﬂa|r31999cfon Bra6aNEARLY AQuiap 815&%%& pYblifBra@Pe AdhbpdRRROHiabetic
anti body described herein. In sonme enbodihents, the
retinpphthy ageaeliawécmiacatar dnghmtemellonaANﬂb) heosiasicléar@aucoma immune

i GRS e S ol BB BT Raf e gombimacons
ther&bfs @r@&ﬁn@émﬂ&h%t@ 0P8 kPGB 3s RispeddSPOORNARIBdHcer selected from:

di sorder selected from cancer, atheroscl erosis,
squaERUs §F b gangkr, fhirtgr@pi:asmcerhﬁithmmrﬁmm dRpaseredlular cancer, gastric or
stonta@ft Icﬁ?gp} cﬁl\géngr%a%{rﬁi%geg{ Irl é:gt(ta’c%}[ ﬁrl:tjte 1C cqaln glgo %sﬁoma cervical

canoag @vhiedratderTHe cafcetl g edtRt adricor) céMfthe amra@ctwca thepatoma,
gl aucoma, immune rejection of transplanted cornea

breapt cRBERE, CHPREARSETD rf‘ditaé ERIMET- (P loreqid Gpness, cdomggigial or uterine

|
corc L S8 o OS5 WSS RAEIAE e LTSI cancer,
thyrsrdu:anm,shepeﬂld carancm@n, anhLickgcioame.grenile amcmomaf meheoma, multiple

eritoneu toc IIuIar cancer stric or, stonmach
mycfomupd ﬁrenl iﬁty Braiypaices Bryand ik gfnecpand poRpRRd
met£8REESINd @hitpRlidat HERorcer vi cal  cancer, ovarian
cancer, liver cancer, bl adder cancer, cancer of the
urinary tract, hepatona breast cancer, col on cancer,
rectal cancer, colorectal cancer, endonetrial or
uterine - car o pARyESARIVAA BRT: SALEWARER Ki dney
or r enal cancer, prostate carncetr, vur val uanuer
e ci no anal cay rci nonm

bt SO IEF ROk TP b e RN AT o1 8 SRR of the variabi

re gl&rsc‘cﬂ‘ lthe 1igHTRA® ARBavylthaing feranEdls altPREbENEoNBDf tidiA¢&ition (Figures
and associ ated netastases and conbi nati ons thereof.

1A ey 1B ropsereh ) ke erHEIaibF%eingiq@s(f[IUB@)aajthr: ighiraad hpayy chains
are ﬁggadeg ug&eqltﬁé b&ed%@%% rgﬁ%;tg %ﬂé"&ﬁﬁ@ ?Il Fgé{l?e 1A, the

1ons O
llgth&fatrdHVRaIItll LszbQML3:hr@l1%a’O§ostthﬁs Qﬂl-\BGnﬁ(i)-Gﬂ dndi 8Yur2s respectively.
| A and

In Fehignd. (5 by chFGHIEY Rl B LB BOY I 4965, and

93- l? C%Esgetcﬂsenlp glé‘f(ﬁtreeg\{% ﬁgﬁaﬁgéﬁl Bﬁ%eglglér}) %&Rérsc‘?(%'e@ ¥Pthe Examples

and smygeh@dar e Kabat posi tions 24-34, 50-56, and 89- 102

o TR ko AP it wine 5is ‘381061 e KHEbIE reions of
the 1%3\1 lﬁ)d?hearv?%ﬁ@iﬁ& (righi%s 2618008 JEp&REBPEr edchit ANABEmaturcd

aS discloSed int and sequenced
antﬂ{@@@fqum Bbgl@lﬁ@grlth/nuamﬂlualaf t:iaeléomtzeé er& abe H\Q@qu@mss 2A and
t he var r | . the, |i and heavy chains
28 a(% 5ot PonRant BRI KAty ph8iBsel ect oc
E(D(I%B}’ & 24, 3B BRidiB gefist@Remblipid@ptowhiifan consensus
i vidual Ty- randonized HVR. The HVRs in Figures 2A

franaﬁv@rk scgugass faa1se nirapérdng theArstapd inyspiien withispauengridentifiers as
folldw; and 113.

Variable light (VL) consensus framework regions minus Kabat HVRs (Figure 3A and 3B)
human VL kappa subgroup I consensus frameworks 1-4 (SEQ ID NOS:9, 10, 99, 100)
human VL kappa subgroup I’ consensus frameworks 1-4 (SEQ ID NOS:9, 101, 99, 100)
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[ 00068] Figures 3A, 3B, 4A and 4B depict exenplary
acceptor human consensus franmework sequences for use

WO roosnemsbs ci ng the instant invention with sequPeT&S2008/053376
i dentifiers as follows: Variable Iight (VL) consensus

gy Wk Aon Sl Braql%ﬁ%ls T BN PR AR 13 04, 100)
humbﬁ@ lkddp ’d\%g%uplﬁl co%%ens%@_@r)lme%fﬁ%rl Y kS&?H’B@\I@S”?'S O\, 107, 100)

consensus frameworks 1
hunm@@’)L APPSO IBO@@ISSHSR@T#MS@@G@/ 104 835@ IDNMEaA 08/L109 110, 100)

The KR%B LH% ot HY& Lclo )e a{]ns ﬁwﬁ\o Eg%lg&vgﬁ%%ﬂg%eﬁ e depicted as
shade@meesnsus fr amavvor ks 1-4 (SEQ I D NCS: 105, 106, 107,

100) human VL kappa subgroup IV consensus franmeworks
1V artablray N Kidiseamsgnsus dramewpek reppmy mimpeKabae M EmE1Gf4A and B)

humalqw S %@u&)l‘ﬂt‘o L‘e%Su%a@%né‘wor\fys dlg dlug (f(afbgtalff%wg tigéoup IA, SEQID

sequenc e iC oxes. Van

NOh eal\/yl 18 VH3, ¢@maqmrdwpambﬁdqn E@Sonist, i 5)us3 Kedat
HVRs (FIG 4A and B) . human VH subgroup | consensu

humgp X%W@pﬁﬁnﬁﬁnﬁ%ﬁ%bﬁ@rku\mgnmgﬁéw HHVRs, spbgropp IC, SEQ
D NNS@MH% ﬂﬂ@l@}%@ (ﬁ&t% %ﬁﬁ@@s | B 1??91‘7'31&05

15,7 113 roup I consensus
hurnﬁm am:mmgkoupm CONSANISLS évahmmd;eld 1 \Rews Kabibtdd GRp (duBgroSEQA, SEQ ID

NOSE. 17341201 16) hvgroun g R VR B0 2P, 1 Gonsensus

hurﬁarna‘@ﬁ\@ﬁbéﬁro& JOhSuRRat w4 ﬁﬁhﬁ%x@éﬁﬁedl H&’Rsﬁ?ﬁ@ér@p IIC,
11 120, 16), (subgroup IIB,

SEQ1121N0§21221 128 121696)h(t§n’m10w1&15‘§w®N06 DonsBhoas, 16)

k 1- t end 11.C
hu R efosy o3 SRS T 5 OB P g Ra. sk
1DM@12511&%E(12L7246) tﬁ])ogf&h NBYKE ogp1 28l 12z angergus

f ramewor 4 m nus bat (subgroup I11A SEQ
humppViosubppsip Ib@nsamys fragyworks drhymams cxiepged EE@Sl(@lhg(@p HIC,

6 h S
SE ﬁ&ﬁ%%&%ﬁ?%%%@iSéiﬁis e e%gggyﬁgagﬁﬁsdg%#gﬁgigl?%316)
humSEQH Ebcbﬁﬁr 128m ks 113 @mnﬂsﬁl)(aba(c W(@ulﬁgrblhﬂ DCC@EQ llpD SEQ ID
129, 131, 16 uman VH acceptor
NOSl I3, rhzﬁu]s33Ké@aﬁnd+€Vﬁng§’u‘b@°ﬁB@b 1Re EEQtIQrN@i\ 12§Et39| rb33 76)

hum:ééﬁ’N}f&%&f%%,?@ frafresorisO)-4 %glgu%&lﬂgﬂireg lf'ﬁ/lfscf‘;sﬁh?%rrgﬁ% A@cepﬁﬁ‘qc, SEQ

129, 135, 1 uman acc
IDN@&&@WQSI%- 46)m nus extended HVRs (subgroup Accept or

hum3n MED ROk 2 Mrie i s Rt Rkt R AT Bab ACCERt ok SEQ ID

6 + 216
Noszg%zegtﬁgaris@ 1&\}%&(%55 I\@ Ai%%% 21¢ gggg@ Igggh%om 1%/5 16)

humgg ddpaesepter P rﬁatnmxrlkssl -4 mnm mgld@d HBAReEubRep Acceptor 2C, SEQ

ST, T B0 e B LB P AP . 10,

16)00060P ¢6Q1rec FAGIpR DN BEPIcaE aififo helll kedu@NEE 6F tRERBB04
aci d sequence of the Robo4
polypeptide. A potential signal sequence is indicated by dotted underlining. A portion of the

extracellular domain is indicated by solid underlining. Figure 5B depicts the sequence of the
His-tagged soluble Robo4 extracellular domain fragment (SEQ ID NO:171) used in, for
example, anti-Robo4 Fab phage display experiments disclosed herein. The Robo4
extracellular domain was linked to a histidine tag for ease of recovery or detection.
[00070] Figure 6A depicts the full length sequence of anti-Robo4 antibody YW71.22
heavy chain (SEQ ID NO:169). The alanine shown in bold text and underlined is the position
21



pol ypeptide. A potential signal sequence is indicated

by dotted underlining. A portion of the extracellular
waleonailmsns i ndi cated by solid underlining. Fi geeEBUSB08/053376

depi cts the sequence of the His-tagged sol ubl e Robo4

at Wﬁ]ﬁh ra%%?tlelngl)y\%%ﬁglgs%lggq ];or A t,hggh gp{]!fge I\gglérﬁpi{,deplcts the full
lengﬁf(é%ﬁﬁérﬁ% Wfﬁnt‘iik%%@ a%sﬂoolag wewm 23 gnRMRASEEXID ﬁ@f»i’mal ar

domain was |linked to a histidine tag for ease of
r e¢@0&M y Fogurel étdepltctsdhe aril@l@(}lmij scFuger of Blride Riobo4 cxthrmellular

| th ti 4 ant.i y,. YW 1

dompl comidhena PO g srSrcs R Rayia s Kinkag RRAH:

attadh@d bt gaeigangz3d q;@@plm NG: 2)posidticdtind @linVVR QRSB AOFRORial
PCT/ US2008/ 0533 at which a cysteine was substituted

SIgn@lcseg@qmée athichrip elepvrdgivming crpipavien BBNaRplabescellse ful |

Efﬁ%ﬁ%ﬁ Eﬁ{)ﬁr %ﬂh {%Bgrfﬂllt fg aalge pgrgttl&{ %éey using
Rob&ﬂbditﬁ;traemd sequence of nmurine Robo4 ext racel [ ul ar
onmai n_conprising a potentlal si gnal sequence and

haWQQgﬂ he2wie hephderayltrrig By org pisay H@eca&pg & Ropehdoes not
bmd"%ﬁg (SEQ ID NO 172). A dotted underline indicates
e potential signal sequence which is cleaved during
ex |po@sd| dingurea 10rainoved thamnesaks bsa BjalOY XsayinginagnGthasRabo4

. __bar ar the results of a HUVEC mi gration assay
mteli?rgt'r‘ﬂgtha@gggﬁ constructs [00073] Figure 9 shows the
L g ?G{i()tg? | gﬁ%ﬁ‘l §1§H/ of MS%S%&QSHOW%QM%dXQ§ expressed

' Figure 10 shows the resul
in fegyfl naouBE alicblﬂeellassay i nd| catl ng that Robo4 interacts

Wi . [ 00075 jgure 11 is.a ot ogr aph of
stfbTES Rt ten 2 st et Sih f QR Fm LR colon
canddPHdBscethoLRe! tikhat mb@80 Hdurkil 9088 11BAheR R obdB cgpreWion in
ressi on of Robo4 in human HM7 col on cancer nouse
humﬁ@ﬁ@éﬁ

a¥IB- Y idreastreaiekt tuplog aroaisa 2aogrdt medelshow Robo4

T e -
ex potys| eiguets RobDAshon dxprasiondl Rgbehin didllededimang cancer. Figures

[ 00078 F|4gur es 14A-D show expression of Robo4 in
14Efghqw PR ©AAR EPlON ERRFSF-es  14E- H show Robo4

ex 0
gt 7] ikl PO 21 SEABET micrHpfon, LA RELEABimodP 1 22 by
rnoum))MSd deBs (Figedeb $54 BndusB} ahd AntemaliZiB) of affighity matured anti-Robo4
i nt on of fin mat d anti - Robo4
antlwe@gﬁy%l?ﬁé p MERs @f B)?eh%ézé@ R/gigbel |'s (Figure 150).

?HE €6 15, ﬂ)eﬁ Raphdho@iRe sRaM Bﬂeﬂdeﬁleﬁﬁsdélltn%gratlon
of endo cell mgration assay. Anti-

assagn Ambﬁrgbocﬂladtlh@rty &l 0okblVEGFEGTdodewtd EC mlgatacm on

[ 8%&&%&8 Zz 15137 grlaﬁ%{)f %{\ﬁlag?s 18 rnecdl?an SlSOI‘ IVglurne as al}unctlon of

time in xenograft mouse models dosed with control, anti-VEGF, anti-Robo4 (YW71.22), and
anti-Robo4 plus anti-VEGF antibodies. Naked Robo4 antibody did not inhibit tumor growth
in these experiments.

[00082] Figures 18A and 18B show the results of FACS plots indicating that affinity
matured anti-Robo4 clones 71.22.51.16 and 71.22.51.21 bind Robo4 endogenously expressed
on HUVEC cells. Figures 18C and 18D show the results of FACS plots indicating that the
same affinity matured anti-Robo4 antibody clones bind murine Robo4 on the endogenously
expressed on murine MS1 cells. These plots also show that the parent antibody, 71.22, also
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time in xenograft nouse nodels dosed with control,
anti-VEG-, anti-Robo4 (YW1.22), and anti-Robo4 plus
wanisAMBREG- anti bodi es. Naked Robo4 anti body di BCT052008/053376

inhibit tumor gromh in these experinents. [00082]

Fi gures 18A and 18B.s V\Ethe results of FACS plots
crosyFAC SV HhPpHindgnying ROPo4wat ured anti - Robo4 cl ones

711860851 FlEur8 b A dn PO IRl thl 21i-ROBQARibE@gEN0D 3k ciates with

expressed ~on HUVEC cells. Figures 18C and 18D show
vascuhure dalldwisg ofjcdEaCHtplnoics ad dadcclatd indixapte the sane

af fédﬁ%l]y inl?rt su£0%d rﬁr}bb _dRol(t:)t(%ﬁle a0 tltls QP aglyea& l()l(ll[nr%s hba{sg]ad indicating that

muli Ne RoBES o THe 8 gehous! v expr QLR I REne
anti-REbdl apehddg 71. Thadibitp HOVECabisceleiganunt Fagurd 104 shewethbt both total

B ORB o s 3P0 0 VuRP S RS i g snspomd oo
irrelRotxedntrdl 0083} (akii-gagvesd, EQA. amd-VIRB wisoned dsgbsitive control antibody.

._anti-Robo4 antjbody 71. 22 associates wi,th vascyl at
Fieu PSR o R Le PR T Sody et 1aa o) Tl adb
12. [00084] Figures 20A and 20B depict the results of
a bead out gpEWANLBBIYSCRINTION OB THRINVENTIORobo4
anti body 71.22 inhibits HUVEC tube el ongation. Figure
L. Ik uetions that both total nunber and | ength of tubes
are reduced upon _treatnent of HUVECs with 71.22 as )
c oméhTh%prgﬁent IviEBIL@ BIoV1des FRTRPR SLtEHS ity @},nd Robo4 or a portion thereof,
. o= - . | .
kits (AP ARG conblio R o HREE, B8 ABRDM fising such
compystigsemchididy, egheanliogdsdocimodilesngiligant barididd, th RObehetceptor and

300 m TAI LED DESCRIL PTI ON.OF THE | NVENTION 1. .
for mﬁw@m&?%alc%@sﬁ a‘awé%@rﬂssch%wﬁg Hepibkindiag to the Robod
receﬁt?tﬂp@ﬁé foveftfontil %ﬁseg'fiﬁ‘ arFBR AU BEntFiRRSH beDvANey §f|§]’ztnti-Robo4 antibodics

s and articles o nuf acture conprising suc

that bowdpbs Robahscerdon a metchod ssail assi thegrapatie and dmgossitici (o.gs in vivo, in

Vi trclt, glg lg% gll"gzgri}%%ing)eté@ﬁn? gﬂ%g%@tﬁéqﬂ'ﬂoq%ﬁg%ﬁ%{] ﬁg%tble %%ggtiobnl ga%l c%gveniently be
usecpithé}g[B&ﬁb/aﬁ@ WRbRbREIagalts BsitusY i laB2tiAs pRhbRERA Mnlltions associated
~ligand binding to the Robo4 receptor. The Invention
withi abnped @r inwprtied crsiothatiel ¢allemipliferatiani wigh e abnoymel etynwanted vascular
cell %ﬁi‘férft%?obnoﬁi it ntrﬁliel%g gnlc?u%% ! B{i‘tt nokgltli.rﬁgltetdqg cRgge?le rs?e%%%%e%rdng?ogenesis and
eceptor useful"as a rapeuti c and dr agnosticc (€. grc,
disotderyvisVesiattdwithi(k.EQ au@her@¥d Vy)w@dbiBigil rg)l ptolitgation Within the tissue
anti - Robo4 anti bodi es of the invention can )
expwRGias therdipgrderesoligstamonsandastasiesit pthceselcisgebetangal fibroplasia,
I A e
retinopathick g @t diabeticsutiiopathyabgrercmtd macuiavdegtedatums@QINIB), neovascular
cell proliferation. in disorders including, but no , ..
glaucoma.imunyng rejechnggt trag ?fét@ﬁh ForngH t]éﬁt?iag& tigsugs, yheumatoid arthritis,
and Fio?R5dE TRe 385 RObEE SN of thelnver®dl TBNHEHscAlone or in combination
endothelital cell proliferation wthin the tissue
withexddéoinelnagenty (inkbiddigsotiereoplastod ¢ainpasions, dghotherapeutic agents,

o ERTEL S L APERE) SEOTL b P PR v

met R YSSiaentFyind 12588 8SinS ReBoAfur & AdtBoaiel ¥eblock Robo4 function, deliver
retinopathies, e.g., diabetic retinopathy, age-rel ated

cytorpdtidgentsde geltreaxardsoing Rabpf ,(e-g}e@lwl@c,cgﬁ avrfaqg).qnderdeliver imaging

ol TR, EERESHIA0nRls T A0SHI AREED P/ AR PR Abciments.

detectably labeled anti-Robo4 antibodies can conveniently be used as an imaging agent for disease

states in which increased vascularization is harmful (e.g. cancer and macular degeneration) or for
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and psoriasis. The anti-Robo4 anti bodies of the

i nvention can be used alone or in conbination wth
wadastipesnml agents (including anti-neopl astic PCT/US2008/053376

conposr tions, chenotherapeutic agents, cytotoxic

ents rovvth in n sonme enpodi }
phystl 8sicphRe firtlaﬁs Br%@r@ gotﬁf‘éeﬂ eaﬁprpererrtwenrrw aﬁ@elgﬁei tsfratlon, and/or
anng 8l 'ﬁoab@ékntaﬁlre ¢eh&toR (ubRedine forleQa Qc%oﬁﬁpﬁ)&hng)

function, deliver cytotoxic agents to cel
expressing Robo4 (e.g., on the cell surface) and/ or
Lver imaging agents to cells expressi ng Robo4 on
1L q%? QS surface. For exanple, in some enbodi nents,
defemRablAs UsadBéefh, aRtfbHROMG4crditHabO ecaficm@lys ascribed to them
conveni ently be used as an I'magi ng agent for disease
b610§’rlat1€=§§ otherwiise epecifirgk eased vascul ari zation is harnf ul

CepEahee oSSR sl B i

Mole@m@m U iod NBCR M 4rhk akedetivgeih Refbisab aﬁy&hdttlvrérdii vafi@itavheher native or
vascul ar cel | proliferation, and/or angiogenesis is a
syntpig) Bab%peldn%nttdﬁ GRMPE AR thesamigo apigrsceicann pro W g Jiigure 5, a

Vane?g I%F h@ﬁﬂseqﬁénce E dofied {)v X8 tﬁ@%ﬁ)@hy &Sth‘é gggﬁt‘%ﬁ%rﬂmntsﬁéaclﬁcally

owm ng terns have e meani ngs~ ascr i
bindsghowdmg| €gs tlmtdx&awl]shlr slpmamfofeRbboEl 00687 jubstrmcher thereof. The

gi ¢ Roun about " Endot hel | al
termerE tgaegpr??%/h BT i1 rSer a pgfype ML MgsBE AREoe il
sequcBEEE S daPuraily o ORkIYER 8Bo4RbicaN Tt TKWRRE P&LId RAld R0 sequence”
synthetic) Robo4 pol ypeptide conprising the amno acid

gengdbpursifiares tosdnoamin pcidi sgQueacs fouad iy amatamllymccm*nng Robo4. The Robo4

pol@e@@ﬂ#ﬁ%@géﬂ lso(rglﬁso ]é B{aagrmaa q}q&%ﬁ gptlr?é/n%trc 4 \61thout limitation

hum@n GquinehBovexd, hak@ld, bdrdhc, darmi fbd@ﬁt RHea4 “RobEY* ‘Magic
subsequence thereo The term"wil dnli)é e Robo4"

Rougdahertl 1 KndodteiakCell Saeqpt Yiedssulath” b N4 glse efertei nyeleic
ac1d$%ﬁcﬁ]eol§§]%%89 @glygf p@l g@%&&ﬂs lg%%lgér:i grg[t{rﬂtp %nﬁa%%‘&g@cﬁe%t %'n{brogs that:

(1) Ha@e an aﬂlﬁnmlcﬂ&lqdelﬁ%qht& mae gfcatén thah rab@tni@%lﬁrﬁinlo)amd sequence
urring Robo4. The Robo4 pol ypeptide of th
o Bhrg

idenfifvy 614 AP435, HRIYH S RIBUATB DI SIS0 e QR 5%, 96%
97%MENAUFHob ﬁ')e(f)‘i]i %{gété%gm ob%lgefiil:!é; Eh‘gg%tgr?ﬁ!ﬂeib‘?waébglg g(z&‘ dYegion of at least

canl ne, ,
abolR@GNHAB 601200, SEHdOOMeIrinadre @eﬂlﬂo @px@ctof ancanhnb @cidlsequknte encoded

CSM4!" a refer t.0 nucl ci ds and
by ag{ﬂbg‘?gélﬁﬂﬁ’&é‘c Wolr%r R rgepl frreérl@@e $f5t Gk Sigures 5 and 7
and 806 IDWOKSRRGNES 7No@PhL adsint M&fbo4 pb ﬁ ﬁtéese%lbn@é“ 8o e SEQ ID
aci d sequence that has greater than a out 60% am n

NO:&& (@é)@fujetn@etlbwﬁesmergt yolys Bl Wﬂapdms%d/mn@g%al @m%o dies.
Brelera bl- 91% 92% 93% 94% 95<y 6% %7% 989% or
rals gt g iesh Sl =L dino i veisiice of & Robo? pioftin, and

cons!éf\%fl%lgbﬂlddlﬁé{ﬂ?arﬁnfs&ﬂér@dif o) spémﬁeaa@thybﬁbﬁehn&é strifent
100, 200, 500, 1000, or nore anmi no acids, to an am no

hybradizafionegndiness Eraguideninstankepsepadngica awdleic aeigscquence

encd?i“?i;R dpdrg%% 35%8 %‘3};&@@9&2 g&%ﬁqedsfa?lanﬁ 't F?fg gﬁ %ﬁgesﬁﬁuclelc
amd@@dp}éﬂé@ﬂﬂa’dﬁﬂs%@éﬁﬂﬁﬁh@ a‘tBﬁES)S% preferdifotcbter M@n kB3t 9602)97%, 98%,

. bind to antl hodi es, g ycl onal anti bodi es and/ or
99%mBhbighermicleattls srayprss i Gy, spé?feraalar HSE 2 55219 M dgfehebout 25, 50,

100,;%}3506? 11060, 30 nfE APc1&St s, 36 9HEDEE nflicR BRRGE. R RIRIThcid

encoding the polypeptide set forth in Figures 5 and 7 and SEQ ID NOS:138, 171, or 172.

Preferably the Robo4 nucleic acid has greater than 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
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conservatively nodified variants thereof; (3)

specifically hybridize under stringent hybridization
wa@osditbisohs to an anti-sense strand correspondP@mUSIO&053376

nucleic acid sequence encodi ng a Robo4 protein, and

oon GRS oYL L e v et e LSOl G e
pref@é%y RELS &Y ggd?erfaQIe‘a@tta%Bmti@@oamuﬁs@@% ﬁ?)"/?so@%%’@ 400, 450, or

99% or hi nucl eotide sequence i'dentit
500,506f, éﬂa,tﬁ())@ B8 or 400(kegri ooreofuckptifiesast about 25 50,

nRRET TR g RaBh ETARAR A B onfiEty e FaE 0 Kovos” refors
to aPHtIREPtHE R @BhLIE OF bidding RIbY e sufddicht AfARE, sSERtHPthe antibody

NOS: 138, 171, or 172. referably the Robo4 nucleic
is usgfil @5 hdtnggeistaad/or Herargots 2@BY4n 9Gwiing Bokoh 6Bk fogatily, the extent

of bll%ge 0% an %ﬁtl Vg)%@oqlgag{: 8(9}5 %Za& glélé{gé glgoglle %gﬁ%% groteu? g_:l&ss tBan about

10%@11@181&11@7035 theQJntleQy to stiers albslayure& &S.g.aby @@ldﬁb’inﬁfunahssay
| east about 25, 50, 100, 150, 200, 250, 300, 350, 400,
(R1Agsdn cgjitain 5@1@0dl@@@t5 ary g@lbog]y) (t)hat @g)@is t%ROh%@S@rdl%Plétlon constant

(KdPMQ ﬁﬁ{/l' dgp oijOﬁ)a%MTQq A{C, rdp< @ tnM Bo&ﬁﬂmaé?ﬁﬂokaﬁgé(nts an anti-

an anti bin to‘Ro refers "to an
Roba4h tntihady bidttto s ciapallf ®obd4 tHiandi cngstMiaﬁnamgtRDbM from different

Spe%g fér'l ﬁ?'hgm @?41%13'3%é}ngafn%%?iwitae{ﬁqdﬁgﬁﬁ? ; ﬁp%ogﬁlé?m'a“ that is
not &Q&Qed E&%§R§M4’froﬁlﬁﬁff@r§ﬁ ?EcwsOf bi ndi ng of an anti -

Robo4 anti body to an unrel a non- Robo4 protein is
| e$Q008RAT habernt “antibedyd fhetmelsblsndjlm@led»foatdh% semsciabd dyecifecally

covarngdp ety dona A0 AP REIRE R 4§ T2 bispecific

anutE@mb@il fd}ﬁh%d Frod SSeLt Bld Rifact MTHoaNs, ards@}ibedy fraghntssollBfg as they
<10nM <1 nM or <0.1 nM In certain

eXhlbﬁ‘é‘@ﬁi‘ﬂ%’éﬂdblOl%ﬂpaéﬁQthﬂYRobM anti body binds to an

SPIR898) o SRS s SORSEIAEIL R iy s

Specl es. an an

recogdred fodya birmplenchoofin ipirblopeirohmBeb @bntahgihatTompohents of its
conserved anong Robo4 fromdifferent species. [00089]
natutig) gnyigqpRens Al %aswls Héichi woyld inferre withresapihodigangstic or

I [
o BRIRE A SRESHIE L nUPGaS TDEL ol 3ol
protbingq@eus 61 m)npm’ndalnmduesn)lutésar]msdnferembodtmdtmasah atm\kmdy is puriﬁed (D

i nt act bodi e nd. anti bod ts so S
to ey o R Y VERB! RIS IPa § G B A Ve ey rgle. Pag6YEy method.
and A somS@hR@Eent@nb ioRACY thas oL hap tobagd’érgme sufficient to obtain

identified and separated and/or recovered from
at leasyrip aeradites of N-tesmmal eniatermsheinironeehscquametbarrise aﬁtfor example, a
conmponent t ural ? nt~are mater.ial s
soinfRERAP st atPr oL el Bop Bip L b PR PA G s R G o
nonreBgdiAP eatiditfond 28 gf RF ckdiplantodivdyic bARChrEBYer siih UBBlated antibody
enzynes, hornones, and other proteinaceous or

inclyish ﬁ}fo’ctnélbﬁ@cw gl resembinank et sew atlichs gpe corponent of the
o R SR S Al A SO TG bt o
will bemepuﬁtﬂy@dleasme punfeam @¢poodi ments, to greater

than 99% b % to a degree suffl cient to
obt 1091 aNaF‘éf‘a%It 1bﬂ?éle? Y yodly grloete B Hag Y eRDIPS NS of gbout

150,@% Hthﬁl‘%,’ &nﬁﬁgé@m%OQMelﬂﬁgl l@éht (ipéhaﬁféaaﬂﬁ %o idntical heavy (H)
chains. Each light chain is linked to a heavy chain by one covalent disulfide bond, while the

number of disulfide linkages varies among the heavy chains of different immunoglobulin
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spi nni ng cup sequenator, or (3) to honobgeneity by

SDS- PAGE under reducing or nonreducing conditions
wasisgeoshdr exanpl e, Coonassie blue or silver BCHIURS2008/053376

| sol ated anti body |ncludes the antibody in situ

W t hi.n reconbi [ nce at_ | east, .one co onent. .
isotypes ¢ Fch Bedyy 61&863& e @fsaﬁlaé RS ABRSC T Ch ARy dIRide bridges.
Eaclpﬁ@ﬁ@ Rhain @agdli htr@fe' elnM a VAAUGIY ﬁﬁmains(sfl tf(ﬁ%v@rdtﬁybﬁ%fnbé{“ok konstant

be prepared by at |east one pur cation step.
donmmmtEﬁ@lhﬂnwbmdmesavamdﬂmémamhynhmi@nbﬁ@bmahecmmumtdmnmnatus

othe b Rl P8P Pheisb el aine CB T B e Beyrain of

the ey clediiang thdiagh chaigRbrigh@iomhis it hinkRd with e R@@MNe domain of
chai n by one coval ent disul fide bon while the

the ipayip ehaidf Partigulkr anfigolacidkag decsvay balsvedrisigrmisa imteefyep between the

. c?$ ns obulin 25 WD 2008/ 100805

ligh It%@%ﬁg g%%@ Q%Pgﬁ pe%! Each heavy and |i ght
ch@d009a| Stherasridbegtelgon! yr Spatelk domaisthfainrndbsdit fefddeto the
bri dges. Each heavy chain has at one end a variable

aml%??ﬁfiﬂﬁlak damaingypf f@w@aawrélghh?h@& ofgthe aptikadyn(The yarghlp domain of

the 1‘%%99 chdi@ %@%%rr@@fb & NP apl L, HapR gfﬁa'in ﬁﬂﬁ gﬂt ¥l may be
const ant omaln at Its ot her en e cofist ant

refem}ﬂhm a3 “ML. T Athebd dgmbainhatk gengraldy thg membt waridbld feetsfaf ms intibody and

constant d n of the heavy chain, and the Iight
Con%ﬁ%ﬁﬁmvg?Pg%W£n%ﬁﬁﬁin is aligned with the variable

don@id3 PiThe kbt *\%ﬁ‘éﬂlec @ét@ to fRIhdt Gt RErt AN pBRIAS bfthe variable
residues are believed to forman interface between the

domping ldiffesteaiensiaiely it emvlynmqng\ﬁ@tlbacbb@atdtﬂm ussl, in tig0lgeding and

The "vari,abl e regi on" .o vari abl e nmai n' of a e
soechipl e Bru s Pasfor i Rt ERlR SR oaig e vapiabitiy i
not SRAMYdi @Fibhted frogddunthefvatiiite abhhMOdY antid@icy antiia Bd)rﬁentrated in

domain of the heavy chain may be referred to as "VH.'

threrprgmeats calp&hyromgarigblsrregings (HYYRs) botninthedightyehain and the heavy-
chaih %E]?&‘tﬁg gorlh%IneSThe {nore gﬁlﬁrecgﬁ%o ';%ééi orﬁ%@ R ‘tﬁg ldg %ﬁg are called

varl a Yy an con al n

the fRdathé @R TBEION (FR) S The sari{lOR3Jind bendtiee rhibaskyad’nlda@hechams each
refers to the fact that certain portiqgns o

compEipg foHr ER remims: ey plQitingarhetssieet spnﬁﬂu@éla&é&%ae%%%three
HVl@@rv&}h dfoﬁﬁ I@dgag c@fé I cﬂﬁgdanhnn F(ﬁﬁe Peis@gt)dﬁgly rt of, the beta-sheet

speci |C|ty rticular anti or its
struqmamet IT(hEI [FBVY R sxmit dagjle nhauh-lamehekt togtther matasa brdmmyty ibg thalBR regions
I but ed t hroughout. the variable d i ns. of

and &-&lgt ﬁpl{n got@sh%bém Coptgijute to tl{q,]tlpggat G antigen-binding
site sﬁédﬁ%edﬂay ek K%atae@ hre SBOLROS O MRS (g%wnazogn%z Intergt, Fifth

i ght-charn and heavy- chai n vari abl e donai ns
Edltmm blamrgllh Institge Q%Hv@tln Bothicsdan 1L 19%9d))i alhlb@omiﬁmldnmams@re not

invo Velq,aqe rﬁ)gtlt hetﬁtgi) r@glghoék g%})?ngh%({]y toéH? L%%T g P various effector

funcGiOA) ki deasiAkicifidRoh &F tRNmtibb@f ﬂl&iﬂﬁb@&%ﬂ@épeﬁ@etﬁl cellular tox101ty
bet a- sheet confl%gratlon connect ed béﬁﬁhree
whil@A9brle| “bekisc elantibgdica femunog ol ey Swen pt Yﬁrwerate

t
e S B S DB ANAE D S o gl Iy RElmece 0
baxﬁegnbmann@nﬂuiMmtﬁukhef&hﬁ&oﬂmawﬁbm@n@ther chai n,
contrlbute to the formation of the antigen- b|nd|n

si 1Q008p] Repriting s theswpngagid setenggs of tl@ewéﬁete@r%efms of their
hea§f Qb fis htiBhdibTHARGIobflind) REEHE §§51gnai {d fifferent classes. There are

five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of these
may be further divided into subclasses (isotypes), e.g., IgGy, 1gG,, IgGs, 1gGy, IgA |, and
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Edition, National Institute of Health, Bethesda, M
(1991)). The constant donains are not involved
wal2eosavdsys i n t he binding of an anti body to an BPOT/U§ENS/053376
but exhibit various effector functions, such as
pafticipati on of the antihody in anfibpdy-dependent
IgA el eiealy ebn gpns{pnt %@@a?*a*r%%*@sp? © t@%ﬁﬁf\%@ta sses of
imnfbs1BOHIR S rd L1 | obuling) DAY, i et three-
R
dimétys_'ﬂma], candilgliend oha@ipd fEiéht daded afrdauroX)obulibase dvebirknoha and

am no aci.d sequences of. their, copstant  donmains.
deSCflb%Q@]e%S@@nfgr ﬁ?@%ﬂ%@@aﬁﬁf HoC stiler dutrtfencuaiugplogpeith ed
(W.BO8xhads, @PMeagns. &h hRBddy mBEEY Yart bRl RF er%dr?&gle%ﬁe, formed by

(i munogl obul 1 nS) can be "assi gned to di%fer en
covai¢re ©s een-cdindeng aspoelatibn vEthaapbodyl vagsese @fmore other proteins or

i nogl obulins: 1gA 1gD IgE 1gG and IgM and
peptédgg'gr al of these may be further divided into

sulbgl®8 a%ic téHRtYRERhgth@nlbedyl, 9 Ghiacl &fddody %Al “Widfantibody” are

| gAi, and 26 WD 2008/ 100805 PCT/ US2008/ 053376 I%AZ.
usedthpecin erforgheteahbly do rdersdaan gotadysn it aubstantie By puead foren, not

th i fferent, gl 0 ' nog! opul i r | ed .
antﬂ%o’d“gle)f?agge%{/s’ as gﬁgn%fl?e“?c?\)és El"lel% %ei%\/g lp%%c}f.ﬁ%éiy é‘g%ru %i at% a%%boc?y with heavy
chaifid thdcédnt£8 amRd rédisree- di mensi onal configurations of

di fferent gl asses of |mmunogl obulins are well known

and0009dk ¢ iskad gatihodsl for thapurpeies bgigifpisan apiibpdy that igpot

. . , 4th ed. (WB. Saunders,
Conjg%djlfg{)a; . gﬁnmg(ﬁgéy%{/lﬁﬁggé{be part of a |arger fusion

no[@09R &, Ahabodydfriggment O \aingise aport@n-of @u amtecttantibody, preferably

association of. the anti hod ith one or re_ot her .
comppiype fligsingigen %@Bﬁ%&@%@ ?@t‘%@e iRRIcy B %Bgl%ﬁ@a fpemepiglude Fab,
Fab'@BlabB0d¥d Pv flaPhas; #RddRQdNne206b0MR! Sn@BichBRadYibEH e

Used herein i Rterchangeably to refer to an antibody i n
mol¢auiessasishaltisperifioantippdies fdrmedhfronpantibady ifitagatgntsr agnment s

as fined below. .The.t articul arl. .efer .to an,.

o Esh] SipR g AT it S Py derlift Rhi e
fraghn@RQSchl led\ FatzkRgbnatnts, BRUNVitH PEinkRANAKEPBIREHgRAE,RING alrSsidual

an anti body that is not conjugated to a cytotoxic .
“Fe’nigagmgnt.orhasg apeic apidcts ifsobogg o coxptallize dgadily a fapsin greatment yields

Il riti.on - | ntac [ - f er.abl L
an F %ﬁ% rf1|la i r?gt t?%teﬁaasl%\{vlo gfeltﬁge%i-éno Ibﬁl‘éﬁlg gg%soa%(aﬁ%set}lgéﬁ%aﬁe%? c%ss-hnklng
antigeeanpl es of anti body fragnments include Fab, Fab',

Fv fragnments; diabodies;

F(ab')2. and. |inear, ,
ant9HAA] &Y bithyméniewan sntdady Hagpentivhiel gemains agemplete antigen-
. q . S I . B .
in S RSSOl ofone e
and pnoligitehamhwarinde nibmaal indight, gen-cbvalehtragsocfatiagmini single-chain Fv
called "Fab" fragnents,, each wt single .
(SCFéih%He{j’@Fr-O&eE‘Hf‘Wg o £Be i _ mﬁé‘&?‘@& mastEgan ecoufepity linked by a
ﬂexmﬁeﬁ‘ol‘[iﬂéﬂﬁk&%ﬁ&l‘?@lﬁﬁthb qi%htafi?l'd!ﬁe% Eir 4R tadobia&ein a “dimeric”

readily. Pepsin treatnent yields an F(ab')2 fragnent

strugtiigtanhlagousto thettn géemo-chathiFmisperies tlels imfids canfiguidtion that the three
IR RN AT MR W S R S
VH-31t digfRR- Collectively, the six HVRs confer antigen-binding specificity to the antibody.
However, even a single variable domain (or half of an Fv comprising only three HVRs
specific for an antigen) has the ability to recognize and bind antigen, although at a lower
affinity than the entire binding site.

[00101] The Fab fragment contains the heavy- and light-chain variable domains and
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bi nding site. In one enbodi nent, a two-chain Fv
speci es consists of a dinmer of one heavy- and one
wo 2@Rltieash®ai n vari abl e domain in tight, non-covRCENB2008/053376
aSSOC|at|on In a single- chaln Fv (scFv) speci es, one
eav and one haln v i.abl e mai n can be
also ¢y Ina gpnﬁﬁaﬂk%aﬁ%y ofthef ey s Ibalﬁjetﬁ? 6 cppsire dorgio CHI) of
the ﬁe'ﬂ% cﬁahﬁ Fé‘tg rﬁagﬂféﬁtsrkﬁﬁé’ryfr&ﬁ 5P FraEARNRHS U ﬁfd@tldnrbfaa few residues
dimeric" structure analogous to that in a two-chain
at thearbpey feesunustof the lieavy bhagn Gdedogerlamemiutgrmte ar meort hyst@nes

Rs of ch variab d interact .to.d ,an .
front BT R biof, 6 TR e B R e L By Which he
cyst&ih&Bsidut Qg h begkicy@itint dbhRingibsartVivse G fefdup. F(ab’), antibody

antigen-binding specificity to the antibody. However,

frageageiy osigiieHy Merapiorugsiles gaiadhFabo frapeiehts gthiginhawg hinge cysteines
bet\xﬁggﬂ{eﬁri gl ? aie\fm% %%IWR%f attiso glly a%gleg{s a,%] al%‘ fqﬁcgmp )

I'ze an

al [oowgh “8tngke- J:IQ\M:‘FV” & fstWtannbh@ylfra@ﬁeramcbmmgmtn@lwmgand VL
site. [00101 % The Fab fragnment contains the heav
domgiyg of F‘@H%O-défh‘éi FepAhsssomagD es ssethén @ singipolypeptide chain.

/
Geng3fg, 0P PRBLORE RpeP titfficn 2pOBpEARHME: §direcn the Vi and
VL donshawhicenablos thelsthv ©of forrh e deeaw@/stnh:alrﬁ forlrabigen binding. For a
fra ts di ff rom F f ment s the ddj ti on of
revigw pLyg wegqedasﬁ%thelﬁemﬂﬁf&ﬂ%” Mﬂoc &l s, vol.

113, 903 Rorlhn 8 R Deds QSMg&E%ﬂﬁgmevﬂ%ﬁ( QE‘?d)ebﬂ €89-51r50m
t he anti body hlnge region. is the designation

hel[@lmi diheferbt “dizboglvist hefcthéo alu;l@tis|f1ragm|eet5|\fdthet(s®)an¢1gen-blnding

stant domai ns.bear .a.free thjol . . F(ab,)2 ..
it TG 4GRS S8 g1 i Y ableclogrg P Boori 8y e i
chaifivaftalle dbha@memy $n WRistkie PaMBehtidRABaidYVENNGS ByReing®eker that
them O her chenical couplings of antibody fragnents

is tog shorafosdopnpairing P eerihetap dgmainsioaithe Fme ehain, drerdomains are

forc@cp{ ;ﬁa?r%ﬁﬁ {Vl\h%%gﬁl%‘iéltlﬁ%l?{\[g rdaf%gm"s %? aI\lldﬁlg‘rbﬂal\[{La fi%?&@é W a%ftlgen-

er et omal NS are presen

bindsigglce. Didb}éﬂt%ptﬂa@@e%h\aﬂ@t or bp&tifad. | Dl.abbdtles ¢ B‘féscrlbed more fully
pol ypeptide further conprises a polypeptide |ink

in, foyepEeir: Ehe 091 gnWO \Wnﬁ%%lnguW@ﬁ Reri) Hsdr hb2Ss £14,(2003):
and H%llfn%%f%ttali‘e 'y B loh4s %Hﬁ@(l{g@@) aﬂ.% 98 1S th}%tﬁgodlgsoire also

VI ew 0 see,
deschhed ireldodsog et aif Ndanbfed SnHIo- mt(nzbm es, vol | 113,

Ro and ore Spr r Vérla

9 @15%%1162%@%3&@100{9 11%5%1]% By asdispd porgng %%aq fgén WRibsay
obtafrRli§foin mﬁoﬁtﬂ&ﬂl&f)&ysuﬁt%{ﬁﬁﬁ}th%nw Eﬂbow@mmme@e{b hha ﬁid'i‘\gdual

sites, fragments conprisé a heavy-chain vari ab

antilghwingsi compyising dlompered atigntaee wentiqghexcephiai posseile abﬂtaélons e g ,

d in (VL) in.the sanme polypeptide chain (VK VL)
natuf TR el g SRy BORCRRRI Mg ARlolnfs b Mcifcr
“moRE¢IWREMndNRtk ke SHAFRIAST @it dnfiBodRd¥Enot Bainp a nﬁﬂiﬁlré* eNdik&ste
are forced to pair with the conpl enmentary domai ns of

antibgdégshdn cerran pmapdmepsasushaiponnstangbantibeily tiptegllgiindedes an

antl@(@ %ﬁgmgg l%&ug 1§eaéeﬁ{nfénc 61}69 'é)ﬁlgﬁ %ltgﬂgg%ﬁﬁ%% %ﬁ%ﬁ‘g%&ﬁndlng

polyp&@ifeGtdieehice tiuslsbminet bgla.prodyad thatMadludées th2 9eld@#bn(cZ@BR)gle target
and Hol | inger et al PNAS USA 90: 6444-6448 (1993).
bindyny %Hiﬂpéée shaycrestirom 8 diwalityof palyeeptidgssgyanpesy Ko cxample, the

seleﬁ%%?@ce@g ot be thhRLectMadbs a%nﬂcﬁl% lot Q%)urahty of clones, such as a

pool of hybridoma clones, phage clones, or recombinant DNA clones. It should be
understood that a selected target binding sequence can be further altered, for example, to
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[00104] The term "nonocl onal anti body" as used herein
refers to an anti body obtained froma popul ati on of

waniwstieosvs al | y honbgeneous anti bodies, i.e., tP€T/US2008/053376
i ndi vidual antibodies conprising the population are

|den cal cept for possibl|e nut tlons v .
impleye 6% "iyf%@é fﬁ g?tn@ aé‘ﬁeotl%% targqs tndﬁﬁﬁe%e‘%?& ARPravs 1ts
rodﬁbtn&{ in® ¥R 0tSre, thHeGuceiREmMRAbELBEity TR0 QB&AL a myltispecific
i ndi cates the character of thé ant’ibody as not being a
antibridyt ete g awd thdf mcangibedy gmnpﬁmnig s altbred ¢agetdiimding sequence is also a

enbodi t ch a apNo ant i bo typical | .
morS BNt ABEDMY OB BGaYOEo TGRS RO RERYHAPEE préparations,
whiGe§pRECLIncRAt dpffareis aﬁtlb@dl&edlrecm%ﬁg@hl@t différent determinants

target-binding polypeptide sequence was obtai ned by a

(epitgperdeznsh meapclonel a@t}%@dx Hfer menastqriabpntifods pripakitien dsdigpsted
o I08: POLYRHN A Sa SRS B P USR8 hgpoctons

antifyd9pegsrans be ddhentsgdoactn ot fy arcuppicls Wcon@minadd 8y other
plurallty of clones, such as a pool of hybridona
HHHWPQﬂégunﬁhage clones or reconbi nant DNA clones. It

195Pehe ﬁ?rt %ﬂmh‘&ﬁ > iE1& hg Ondr 2GS thd M{fgg}{/ﬁ being
Se uence can be fTurther a tere for exarrpl e,
obtamgfthQSﬁlﬁtdﬁﬁmw&ﬁﬁﬁgdrBSWulatm obwetitatifds prtdyis hotrto be

the tar unanl the t et bi ndi seguence,
constiyeq gt Jhingrgod USHIBRIE e GRUTPOYR A1y QUGS AP defs pgemple,
the ﬂlBl%dldHﬂ‘ RA0RRIS 't5 Ye bddd\h ¥QordaRc€ %%ﬁtﬁe Frebahk tlveRES ﬁlh§9 be made
anti body, etc., and that an antibody conprising the

by aadatletryaf technigets, mcrh@tim@ ferepaomie theshxblndoma matipotbel o rigdhler and

v B0 e | DERT Gl ST 8cHEALEbA o)

Harldixf Jt@&’ eMbtilids bﬁ du®r Bk Qe 0] anldrgiirm@lﬁafrﬁdﬁ%oratory Press, 2nd
det er m nant s Pltopes each monocl onal anti body of
-

od. 198 hbenmerhing sheli bedyomscbyral duiibadiessindi F-6ell é@brld@faw%@ -681
(Els%\hec’rj Roye 19§1f)?0| L A an? Pl H%'Eﬁodg Pke 'Ptalcegp{\]%% 816,567),

err speci Yy, nonoc bogy prepar at |

pha@l’-dislﬂdywﬂhﬁgﬁglb@(sbﬂ etgwmlaﬂh,ey eBdilg NoyivieC382: %24-628 (1991) Marks et
uncont am nat e

I mmunogl obul i ns. %OOE%J
al., s Pref 22%0%%‘(:?%%@992) Sifhuf gk, 4 Aol gl 288 3496(2004) Lee
et a0t h&@%o%m@%%n ‘369?&2@%@) fﬁeg%ds%e NQ§‘L§% K 14: 12467-12472

hom)geneous po ul ati on antl
(200eunmti lwed: als Jr amwmazn@emmdm&zt(mn 10P- 13262 0d,ialnd dschbylogies for

ny particu t hod.. For .exa t he nonocl
prod_iﬁ%ﬁ@*aa}aagr BT dibo e e o A perﬁ%orpqiﬁgﬁh? human
imniuﬁM?BBﬂllﬁf‘loUP& gQﬁeé”@l@@deYluﬁ‘laﬂ %hl%hbfgl%ulfne&ﬁﬁ‘étﬂk@éee e.g., WO
i ncludi n for exanpl e, hybri donma net ho

199%a#3%r V\é(ﬁd99%4%t6eWO 1&%6/63"@5 2‘6@ 129510741 1@@%}Wltﬂ-¢méoPNAS

3 5 rl t
s 30 35318 G BRI i s NS Rrroa oo e vl
Yeamrfﬁz%unbﬁb@’}a(tl%M Brevaten?Nes. £545,50988 545, %bw&ssdg 803 61625,126;
in: Monocl onal Antibodi es and T- Cel | Hybri domas

5 63@@256@11 5.0H. Sldy Marks ¢q.a¥, Biofbghyglogy & or8i 1¥ai 993Nalonberg ct al.,
Natﬂ%tgggdggal 8%@%9?4&:%10 SO§T ﬁl{%g&eg NQo. 8‘18%@4@%71th11% et al., Nature

Bzotathnol Ndt 84e85 13(5996)6%uﬁéi§er( LYo Bldb@:lhksl e4: 82@t(1996), and Lonberg
Bi ol . 222: 581- 597 559923 Sidhu et at., J.
and E}ueﬂar Intygn Rev. ggupl o3 604 199%e et at., J. Mol.

;B_' (?031 L(‘r))%fl%g)mo%fbgl%ﬁl%%ﬁ%ﬁo&ggge‘%&n sE@élhE’é{Ez‘%nclﬁﬁéA'%hﬁéic" antibodies
in which a portion of the heavy and/or light chain is identical with or homologous to

corresponding sequences in antibodies derived from a particular species or belonging to a
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(2004); and Lee et at., J. Imunol. Methods 284(1-2):
119-132(2004), and technol ogies for producing human

woroosanmns | i ke anti bodies in animals that haveP@BRUS®02053376
all of the hunan |nnunoglobulln | oci or genes

partl?gg]éggrly g o awj)rl ]]ralgsgrlﬁ/ lé”tllv%e%gggie n%f?tggg R ages) 15 i@enitical with or
homl)ﬂ%@ﬁg-&)&? %esph%'ﬂﬁ%%%hﬁe%c@st 1n53ﬁl‘u‘boci:D NARrivEPARPanodR? ec1es or

; Jakobovits et at Nat ure 362: 255-258 (1993);
beloBgmgg@anmthﬁremtlmdy clasy@a subichass,msuwedl as fRgBN (SIS 9@()11 anitibSdies, 50

longgaaségegrt eii(%kézst' thg dgsg%di)%b 12%%%@01%6@ él%aﬁqw&\?q% 2 8€1p 5&17 and Morrison

et alBIINASTEAGN @3¥ 15855 (1084 )8 T hirhS92)sitieaRRb HARIPRMATIZED®
Nat ure 368: 856- 859 (1994); Morrison, Nature 368:

antilgrhesgaigrgin dozgntigrn-bindinaregonaf the agabodeis defivedEpmain antibody
45- 85 9 14:
prod%lge‘éi g%)lghngu]h ﬁ%mg a;%%cg% % nglrtjl{e aln?l 8& gf; 1%%?%/51

| Me0107] "H3imabfre@Sforh 86don-hil0d0G] g. Trh&nﬁﬁ)mﬁﬁbdﬁi@d are chimeric

ant i bodi es herei.n specifically include "chineric"
antiboghigshriicantain MingMpkIsI6ense ﬁ?ll'lYﬁﬁi fgem pga- hﬁa@wmawa%lpbuhn For the
kL SR Lkl oyl T 08Ul it n i
resida@s friood lypespeabkscgion bétherrgmpngntt ac eep2ci\by 2681cd BOR0SH

PCT/ US2008/ 053376 articul anti hody .cl ass or
hy DI AP RSS2 AR PO R T TR OB ATHBOBH SRSy & meuse, rat, rabbit or

nonhudeH rfiRhte Wadile He de'é‘ﬁ’é@iﬁ%&%ﬁy,t 2159, 188 RAREItPIIn some instances,
sequences i n antibodi es derived from anot her” speci es

franmworlbwlgmmg(ﬁ Ry resedugs of the husmn imouyoglobelsm or repibetidys,

I f h b di
cor e AP p e S LGt B TTaPBoP bR A frybpgicy (o Saprie
residiRb it aldhot fouBd G BR fecipidfl Mo Oin tBE d@or anfih¥S. UBAse
81:6851-6855 (1984)). Chineric antibodies include
modpigalmT ZEDady to Amthchisding snipheslyaicornencanin generdbi thehpganized
antﬂ%o?ig/ aﬁ) Qe ggg)%lgg selﬁ)g{alnﬁlglf# lll](FfZ Qﬁéasﬁcg%agﬁcg %gcgi(g %& b\%ﬂﬁbl{e domains,

in wﬁfa:hlag&fﬂ s@lﬁstaﬂﬂihﬂy el bf tl{eQ@@%]arlaHﬂH toRpk Z@tdespf)lm fdﬁh@sfe of a non-
- human i ne) antibodies are chineric

humaﬁ ﬂm%‘a?%lgb‘flﬂla%nd@élrﬂréPWt%ﬁtﬁilﬁﬁ [l o§ 8&&3% Hhoss obyhemgim

1rnrr Q051 BHATR egﬁ%ﬂé@og‘hg H{ﬂlnhﬁlz FaLivbA¢ o Fl {ltalso comprise at least a
n%nlze nt i bodi es are unan [ nog dbul i ns

port(onnexf lapiieniuneglbbldodgonsiant reioatFe) epiclg shdt obahaman

A A oty T g AL SR AR € aenty i
RicchRRfh ePa denstc 301shody) ) iks! rhn@%’ré@é:'s(%rr (@R, P BiS1. 593-596

nonhunman primate having the desired specificity,
(1998 .f Be alyo thahellavepacivigw attiglesone réfacneascetsd thefeimuréumoraki and

a2 e P Rty ot R i TR Bage BidtABh o

TrarEHéﬂiJh@QBWO@S 1bggr§Iy95)éd{Lar&ana@ib@§ iRy R Bt FEL 5:428-433 (1994).
resi dues that are not found in the recipient antibod

or [PHOBher dumem antbpdody ONTHAEE PORSEIS iad amlm%clémuegce which
corrg%gﬁd tﬁ tlfwtiﬁ ﬁ ':antjibeodyeﬂ dpcﬁl%# Qggﬁuﬁlgﬁ Fﬁ&/g?aﬁn%?)legllé fhade using any of

umani
the tsclbﬁqum torahiking@ghhmad atbolizaat dxsalesedatmdem yPphalehiyition®f a human
vari abl e domai ns, in which all or substantially al

antibgdyrspecifigaliyraxahudgt Bumepd a6ibp s pRIARI SRS 1@%@@% angigen-binding

residi28- EIHHHH AndisBRRQah 8P g#d(ﬂcﬁpﬁjsll?é Yarfus SRRHAN LW Yindhd art,
of t FRs are those man

including phage-display libraries. Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991);

Marks et al., J. Mol. Biol., 222:581 (1991). Also available for the preparation of human
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i mmunogl obul i n sequence. The humani zed anti body
optionally will also conprise at |l east a portion of

wanroosimasndgl obul i n constant region (Fc), typi cedT/ySiog053376
of a hunan innunoglobulln. For further details, see

Jones, at. e 321 -525 (19 ;. Ri echmann_ et
mongglonaqugph? e%agg dgﬂgscp%g%gy %aage%lglg%lor@&ﬁptlg&es and

Canétrﬁ%%léap B\ph-R.2:iR95: #379(?98& 1%881)(1er 4R, 9'1%1%? 147(1):86-95 (1991).
| owm ng review art es ‘and references cit

See alhe ven Pijkvad wemie ®dkelHamirl Opin, PRevmachl. | eB3§¥- 74/@@01@13 Hgiman

| 1: 105- 1998 i. i h .Soc.
antibgHAan pr B 254 by slingiating Fouiyiten (54 EMSRpicPinal that has been
modiddto pritiucBk@dhemifiboficéhBedddsd bUMikenit ORARBEC, Aut WHERN

anti body" is one which possesses an anino acid
endogspeusried hawe been dsnblass pendamusizes zenapice feaur §- bedy Pat. Nos.

o B0RFYER 34384 AR S0P BB P 08 A v

Li efi/s HNOSEUSNEN08t 3557 -Bi363 (20 raghtdam) fm:n dititedics giicrhedlyia a
speci fically excludes a humani zed antibody conpri sing
humﬁ%ﬁ*-%h%ﬂéﬁ@?@@ﬁ PloaY ng resi dues. Human anti bodi es
r QM e
o (OB GG HL BRI RS LR (ACT REBEITENAT® which
an aatilebdyWoah e¢lectivelyMhd. Bh@target ARTgcBBday Hf&ﬁblypeptl&hrdaﬂoohydrate

nucl?{q'é'l'ci&;,] gblgﬁ) gégte?{qgrgthq{z 22; goo (4 1) gt@ggoa%rlqlo%gld € Pie%erably,

thetg@g{g@%@g%{ g%gﬂyeqmdgonocl onal anti bod| es are nethods

described in at., Mnocl onal Antibodi es and
Cah®r 0frier ¢ aquﬁ;ptwd haimaR, frameygork’p for 7he HUEPSEY heIBmens adrangwork

at... .| nmu 147(1 991 e SO V
comiige e DI e st O e své, b R ! Bliman
imm3@8gld8ul(@&dworkUs®iRom aiuirbadBSnG @ FrRcvRsrRD amefdctor human

adm ni stering the antigen to a transgeni c ani mal that

framezveripedanivedri@ny i adiimpan lﬁmlli\@@b)bybe ramsviogoel lasngnrconsensus
T

amifcsagd seﬁlugnc,e dbafyzes Pad sonNOSmbodiments, th8 huiabet o, plé@x@t&{’g amino acid
regar di ng  XENOMOUSETM t echnol ogy See al so,

changea s 18, o 1@‘@& 20 585, 8 oplgas SACS109F I95%5 9.051%s5, A((zrdee) 3 or less, or
iega i

2or éeesg eP\f’H 0 ng@?ghlﬁd)%l&; 8@&%?58%@%%;61% ift aZ\aH :ng%fhblly those

chargeedatue amnig threm twge ofie of posatidslyd #, 8 uwed G8M; fa m\ﬂnam"h the

am1$£%p? tgelstd%ji}éE nsiefj)glsl?lg]% %12{1&8 9;@5’73 ”l:rhe tr?; etal(t}?ogltele odirnent the

VL Jtdcgl%tgr hiAR #BmeK oLl ﬁfenﬂé’él £hi] %qk%nd%ocg W VD BuR¥an immunoglobulin
hetic conpound. Preferably, the target antigen Ts

fran@Wpd{ jqaeprdede huneo tadfensin ﬁ‘aarmmnk o¢quhngeaWVherg pesvoxikting amino

acid ghinds0 SrERAD 5 DEL Gty gl SRRERY e bR iR 8 oe of

pOSIflf)m 1A, WGHIBdﬁd TSMTYYAgSt Ve 1he afiiRd RN Fdsidues atf theéd® Rsitions may be
human consensus framework. An accept or human

T1Af ¥ Bhvengbek’ 8 el aps grthodipnend, the Pﬂmcp@mmgn@bﬁﬁmwork is identical in
seq eﬁ@&%"%ﬁé %qu{unﬁ%qﬁl%&&%gﬁ)%ﬂﬁHﬁa %ﬁaﬁ&cg%)‘ h&&%%&%@nws
K ,, Or may contaln

ame am no aci
framphetlesdqaendeg am no acid sequence changes. In sone

enbodi nents, the nunber of pre-existing amno acid
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changes are 10 or less, 9 or less, 8 or less, 7 or
less, 6 or less, 5 or less, 4 or less, 3 or less, or
wQ2ew/1besss. Wiere pre-exi sting am no aci d chanpesUs2088/053376
present in a VH preferably those changes occur at
onl or one_ of [,tiops 71H_ 73H and 78H
f ol lﬁéi cf&lm%nrf@nseaawqq%araaeafir xq Bl ¥ g &epresents the most
comﬁ%hI 6&(11%11{%19@ adilResidi in %@gfe%oﬂéﬁmn{arﬁ 191@1§Jnoglobuhn VL or VH
nbodi ment,” the VL acceptor human framework i s
framed/@nlt secqabnqem Senprelfi; ¢ha selachen Vﬂhlhmammlmnmghdgﬂmbm pnVH

V\%rk seguence or . in&n consensus f ﬁo té ¢

Seq“&%%ﬁﬁé% ANHEROUR 0L Variably forgatl yP s ICGe HS’F? Nol§ suhegoup o

seqURh&S&NE shbyréup\din maeﬁteertabl b dnk Qe od RIS AeeV IO flhé’SLﬁ)tgroup is
three, two or one of positions 71H, 73H and 78H for

subgrevat kappa I as eKahet sioa/adh ane esberiesntafortthe Y&l HissiubgioHs is
/37 and/or 78A. I n one enbodi nent, the VL

Subggg%p {e%srlﬁéﬁar?ﬁnetfar amework is identical in sequence to
th eO(MLl 2 hwreviHi siibgHo 0 110 kot dehsus IRk Seapas the@bnsensus
human consensus framework sequence. 31 WO 2008/ 100805

sequeay AtpinerBiromIhy gminoggidiseapenges puyaaibledisasniibgroup Il of Kabat ez
o 1R CATBA el TR YL SRRSO B A qunc
compfisds arkeasti apoutiegbraddud fi aach/bf e fdMdwihg acpaneds: sequences.

eV ESBatnelSaaTRES s gl T AT PR v

(SE@ QEUI@(B G@5)- H@OFTI@HDNSI{N?LW@\VINSER%ED”@QQW @%Q D @I 0:131)-
group as in Kabat et at. In one enbodi nent, for th

H3- WLGQGFE&V%@@((SE@ IBNGs g o apotkerpmebodinaent| the P(falrbatbgmup I
nbodi f the VH . th b
con G B SR e B OB ot 951 Hrep P Eilh i s of e

folldwlhg SQRSARSUSVOILAMEG G vOPTGSISEES ¢ AR SqSEEEIMSNG): 128)-H1-
& ence obtained fromthe am no acid sequences in

PAL e LESGY ¢SBUBEMSQH 2P)»-H20f Kabat et at. In one
RFT‘?@?B%EN’I‘ Y QWﬁﬁﬂﬁ%WAVVYCC@ﬁgﬁ?% ’ﬁ'ﬁé"m K

no acl se uence conprises at tiron or

WG@UTLNT‘@SS(SEQ IbheOf16) | owi ng sequences

VESGGGLVOPGGSLRLSCAAS ( SEO
|\|o (}glé Y Wm@_ ﬁf@np@ork” comprises the consensus sequence

obtak%d ]ﬁ%%% f@%ﬁ@@%@&% %&@Wﬁg@ﬁ& Ihongab atetal. Tn

one embadiimrenthe YHeubgtosp bgorsumsus filamesons emswsicid eqeenee kkomprises at

ani nq am% sfquangel er ses at |l east a portion or
leastg porgpn ghalf,olgach RE therlglowiRR I§IUBE Tences:
DIQ{%%MP@GL E@ﬁ@@h( R gi:;gcﬁggél RO: Hﬁjmé@KP’@KAPKLLlY (SEQ ID
NO: WLEW@@EDREMW@E@ G (> E@ID 20 :9pHBL3-
16) [00113] A "VL subgroup I
FGW@%@E@&@E& ]BOB\IOOITDH ses the consensus sequence
ob{@jney Ad Qminidie iunaEdnieve@RY RNCIRmdnfratdéw@RIvehich has the

l'i ght kappa subgroup | of Kabat et at. In one
same A wﬁ&equ@m:e avphesa@@@ﬁ@rdplmancfémwhse grlagienghwman to non-

humama&?noaa?cllcgs&§%ﬁgﬁ(§) Hap Eéc%ﬁt%r fifiman framework.
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| east a portion or all of each of the follow ng
sequences: DI QUIQSPSSLSASVGDRVTI TC (SEQ I D

WO 08)10d885 WQQKPGKAPKLLIY (SEQ I D PCT/US2008/053376
NO 10) - L2- GYPSRFSGSGSGTDFTLTI SSLQPEDFATYYC (SEQ I D

n[ﬁgij 4] qﬂxﬂi{ﬁv ellr\};%égg(?ﬁélg{l gp gl;kﬁ?g [‘ﬁ?% 1p(sed herein refers

to th‘é’qééiansnﬁsdn ABbo BRI BT cf@)?na%?{)vﬁloﬁeagéjﬁ}%s?va@ﬁbfenﬁ sequence and/or
acceptor human franmework, e.g. |acking human to non-

fomh&trmmrahhsi ddinedilebpsu E@ncnau;',l apfipedics comphresc acclppieomrihblaaegions;

trey BTSS! Bl o T Ry g IR0Vl g0k X YRS gfhypervariabl

regiont Yelinc ¥R auSRdisPehEhR chedBpHsdPhdréI8. MO KBS @tfrnﬁl@rnentarlty
anti body vari abl e domai n which are hypervariable in

Detesadiiing Regignsl((dPRs)ase FhVdisrthettane b48|66;/ oBé¢qusaer Yasgpiity and arc the
mos%oqg%lﬁély%s%(ﬁ@é?{b%) eql SSg ?religlsf ezngéf ngn\ﬁ?nr | abl ei Intlerest 5th Ed.

PublﬁdﬂHeMth Sdriice, H‘?atlohﬁi) Instthut’w b eleale, Beytpsda, MDB@QQI)) r egblhﬂa refers
delineations are in use and are enconpassed her

instepd do fhsrlaation op thermbetaral dgops flehethig %@M@slﬂéd\f% §lé(lct9§s%01 917
(199 R SRR RS EUEDCR ALY AP R
and Ghotlﬁimtﬂﬂcnﬁaldéopsnmﬂmb ug?iddgl Oxkfot & Maddculap's AbEA antifadlglnhazleling

Heal t h Servi Natl nstitutes of
softysaren éonﬁﬁq%@%ﬂl& e@%q%aae baspdpa an ?W@Y%%\af the aygilable

comk/%‘%%ws@ﬂ s@ficthfds Bl iGitsaton @éb‘?lsof(tgi@ &V@r{h@lé—l%éiﬁng pre noted
|. 'Biol. 196:901-917 (1987)). The hypervari abl e
belomegi ons represent a conpronise between the Kabat CDRs

and i a s tur aops, are used by Oxford
IDORbIeEBP " s ntlggﬁ§h déid ﬁﬁt software. The

.- "contact" hypervarlabLe.reglons.are based on an
anal ysis of the avail abl e | ex crystal structures.

L1 The r&3#ddés E%%h@%adﬁ“bﬁ31hegg Othdper vari abl e regi ons

are n be 0 t othia Contact ----
L2 EB&-?;56 LMS% W50 1 @%4 L24-134 L26-L32
L3 L30-LB89-102 LEH-L8F LUSO-LH LBERSISE L46-L55 L3

L89-L97 L89-197 191-196 1L89-196 H_H31-H35B H26- H35B
HI tp6- HE3 1B R-EE8- 1 idh atIRerber i ng fL30rH i - (8abatpaunisting)

H26- H35 ( a Nuneyd. _
Al g0 @é %Hss r@?j@ Egg H3 H95-6HI[11%22 kggqﬁgzd@gfhﬁﬁfmbmng)
H2 HO3- HHGQ-Hdte HAD#AH8aci d pos-HbDHN/ Hétuhkb&r y del i neati ng

H GepentPig Wi tRs b9t ext Htatt AL U3RFH6L Ger fnlti ons
known in the art (as described below). Sone positions

within a variable domain may be viewed as hybrid
The amino acid position/boundary delineating a hypervariable region of an

antibody can vary, depending on the context and the various definitions known in the art (as
described below). Some positions within a variable domain may be viewed as hybrid
hypervariable positions in that these positions can be deemed to be within a hypervariable
region under one set of criteria while being deemed to be outside a hypervariable region
under a different set of criteria. One or more of these positions can also be found in extended
hypervariable regions. In one embodiment, these hybrid hypervariable positions include one
or more of positions 26-30, 26-35 33-35B, 47-49, 49-65, 57-65, 95-102, 93,94 and 102 in a
heavy chain variable domain. In one embodiment, these hybrid hypervariable positions
include one or more of positions 24-29, 24-34, 35-36, 46-49, 50-56, 89-97, 56 and 97 in a
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hypervari abl e positions in that these positions can be
deened to be within a hypervariable region under one

wa@easaboses i teri a while bei ng deened to be out sPdEU82008/053376
hypervari able region wunder a different set of

criteria e or nDre of these positions can also be
hgh?%@HHWVﬁb@gg hypervari abl e regions. In one
f@lﬁ%m used H&@ffﬁ ﬂﬂéhﬁfﬂs HyBe A il fe PAsirtd Brlﬁterchalégeably as
i ncl ude one or nore of positions 26-30, 26-35
HVR-L149,2, 69-55, 0r 5V L O BIVIRZ-LC98, HIR 3 dtlorl@Reri simar designation

that (e G bR bR HS D8RR ined R0 EreTR G HYRyRE Ty hoavy
chaiRQfd fef@Rd t& At hantdabi¢ as BYR3EL1, 462,49 -H300r59VREIO,/HVRE-HC, or

and 97 in a 33 WD 2008/ 100805 PCT/ US2008/ 053376 11 ght
HVRHiCh ovaﬂllea@n@laﬂmwlmp dotngjcajes thas edemer diapn HVReis referenced.

Y AN L T L S50 gt on o

folldvlkéRZétB@o@mHVREi},%Q% cQtSK)e% ($J2DT‘aﬂ1ca89-QE$LQ)nﬁfth@VL ahbab-35 (H1),
i ndi cates that a is referenced.

50- 6&:9@&%@@% ang H%rlpﬂf Hﬁ th‘)é %\W)) Htﬂlﬁu\fﬁ anBe F@faé’ller dmain
t
R ER ARG 1O, ol e S JOO
t h@@0lilAHiAoatatsradigperaatigdy yegtdiei for thyRutpesesdfoesie nceblypervariable

o L ot e L B Ay S e
L 7 d
}001 léflAL:hG‘ ‘N %15&6)%%% PQIZ%}%@E% 1%%10% f((rl-tﬁé I?Lurgo&@ %el\éhl ﬁﬂl
hypfgsarla(bze 1(6%[3))1 hamingflec MAs)c arhigo waludl safphamcel mnqm “hymei @Imlth@dy from
whi ri?yvﬁggber ? [ % Icoit:lig%v IC@lglF%%f%g]%?k}?%é gr%{n&ag&fj sel%atltup i0ns tﬁereln
hy 0 va0)i 'abhBew B! 67 "FR Ofesidies 44 EHRS 8ridbes &brﬁalh$es‘?dues other than
hypervari abl e region conprising one or nore

the hypcrisoable 1@omrasocHs hff@@ ldgﬁmetdu tASolweé ﬁenemam P}Rg 4 or FR14-LC
or SILHQB} gigsllgﬁﬂon lfknusg&) gdt&]c e{ oe frﬁr%gl)v %%5§ épﬁle light
ereln erv I‘Ia e region

Chalﬁ am;e uam In@eiacHA - Efenu @n GRla@Hai mmhm@lgﬁmdm@ dyedf rom
ich it was derivye one mhlch | acks one or nore
mter&h@%a%lbf aad ssfprs e frammﬂ§< iegonaf fhe heagp e * Fr anmewor k-
J;Od:lrfl G k%ﬁﬁﬁr Eﬁréd"’OﬁEFcYcﬂr is %Hé GJH‘HQY%E 8P nloPShIEtons in one or
ot her t an t ypervariabl e region residues as herein
mored EDIRsableredSwhisk deshi e imimpprOvéERint 4n tie dffiitydefltle antibody for
.simlar %£S|gnat|on 1S used interchan nd re

antigey, emapargd {0 PRt GREDY Whigh ﬁ?@ﬁﬂot pewg%SﬁEO% tagaélanzserlg'referred

afﬁlh@rrﬁatﬁpedldﬁnﬁﬂleﬁwmhaEB%aﬂmﬁﬁap&r e%ﬂbic%ﬁm@&%fﬁﬁa&g P tHeSarget
used interchangeably and refers to framework region

antigeh. tAf@nhe mayurehaitihodjeg @earofiucad UYanr¢qedu1te§r kneww rredie art. Marks ef

ol Wy L isbo=T N0 SR pErPe Py Pl GOSme R R VA domain
shuffiiiy. HandBintritut@fenelis o8 TDROARYor fRdmevadik r&etes m@ﬁ&d t0Barbas
eta%ﬂfarent antlbodg whi ch does not possess thos

Netab/Sd A SP09PPE €PN Schiet pivlt ;Geﬂaﬂ 69:&4/ éﬁi (1984): e¥elton ez
o, Yyl 5 35PN 1905 PYER G GOTEY Bp Bl i [P oo
and H@@/ﬁuﬁ@daby Mbb@adun&%mmmmx he art l\/ar ks et

Bi o/ Technal qgy 10:779-783 (1992) describes
af ]{Q(H|2t21/ Avchlpskdng oaﬁmb9dw i dnigzosygnHpbody is one which inhibits or

reduces biological activity of the antigen it binds. For example blocking antibodies or
antagonist anti-Robo4 antibodies substantially or completely inhibit the angiogenesis by
binding Robo4.
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shuf fling. Random nut agenesi s of CDR and/or framework
residues is described by: Barbas et at., PNAS USA

wO1200880308813 (1994); Schier et at., Gene 169: rdTUIHBS/053376
(1995); Yelton et at., J. Inmunol. 155:1994-2004

( 13&3323] } Ssel?rgmﬁftlr@‘ieefiorgftln r%%#um Sr?ﬁ}(g ggggé&%gg agg@mino acid
p051{1319 g@ﬁlberﬁr%toésag]Kdﬁat”b Lﬂlf:{fdrfbﬁonﬁﬂféfelgfj ¥feR todfe numbering system used

ant agoni s antibody is one which'inhibits or
for h@duccé@ubwmhabgfv cdamaast orviight diirt Merizhie idgeminist ofbthedempilation of

For ex n ant | | €S I ant t .
antilyRies TRAbAC st Lo ah s ob SFIES o fprBRoRRRAl Biwey- Sth Ed. Publi
Health BeRjide, Na€o1dhQQERE ST Scbiyh, BYthdin Q\/Iﬁog 1).34)sWQ this numbering

2008/ 100805 PCT/ US2008/ 053376 [00123] The term
systemafrhp aotuel h@muaﬁlm@g@ldwéqmﬁ@myr@nwgn fev K additigpal amino acids
corres ‘?oc 5 glgcﬁr%% n an 1?\”8‘801% 4 %SFR 0 W@?Bf the Vg, able domain. For
r|a ons ere(% ers ? erin

exarﬁﬁle da haty dhemvgan@hlald@maar mab Iueclddamslﬁglecaﬁmhm ghti umai (Residue 52a
vari abl e domai ns of the conpilation of antibodies in

accordiBg o Kbafy afterg@éfd@%éégf b2 adgpgsrigd redycimagolcsigresatZa, 82b, and
I I t

s2e. QL AT Hme bk HR) T @y BRL PRaBYAEET, ML RRE ypering of

remduesrhﬁuyl‘tmgiete&rmﬂtedrfpr ) gB/ea(ahlulazddyl byndanmen aaegiondof homology of the

contain f addi ti opal am no acids
Seq“c%? %@E%ﬁ%&y “ﬂtthaa ssf-?élﬁ'? 'ﬂ%a’o‘?um%re et on into, a
FR[6U12¢PR1efphtde: éﬁ%ﬁﬂaﬁ@il%r SRR Por %QBstaIﬁfﬁﬁMeesané” as used
heavy chain variable dongin may include a single am no

hereim ddnthsaamfﬁ@ﬁetéy bigh ds@ge OQUumluadtyrig:twgenNmatu)meafCtx@tues
genglil ydogg 85557681% deégandagit@So g&]ﬁ rlﬁ\gel gg %};\ %F%tlg{r Sésromatee%i with a

refeRBEY YorGh@atdr oftiboaP) SR tHhe onc SEskidhedhe B rmﬁmd &ﬁlsﬂifer the difference
resi dues may be determ ned for a given antibody b

betweien grerftervadites te bt ohlitlepr Ao hislemsal gnd/ph@atls@@@llw@g@ca@pe within the
cont 5 S B0 1 S RSB QRS MATDS) Sy i, e

diff@éncedebiedea rshllda{;vbwatulae 1sSIﬁBErab 1;a1&sy&e@| abdi@ 5894 preﬁﬁﬁ]bﬂye@;s than
a sufficiently high degree of sim/larity betwe

abmﬁ dRer PEefirablydess thgerbera (%), akerabdy lses e ab%tt2ﬂ°/<a ﬁreferably less
thanaa'%gtbﬂfd)g a§3§ fldeGoh pme LhRR e %f@reﬁ%?fdmﬁ%QF%rﬁlﬁos

erence/ conparator antib at o
of [GK2b] “Bmdifgeaffintty Wperlechliyontrderthd heangthfcffethemmtotal of

bet ween the. t val ues. to _be .of little or
non“tﬂV@:]IeBbﬁnE%‘I‘C“QH%ﬁ?}We%‘t apingleibinding ?l@ﬁﬁf% @alﬁe@eﬁf - hihagtihedy) and

its bERIM n@1f (& eanbdn‘ﬁké’rg' Qﬁlles@ li‘lﬁfl@éf&?&th&t&x}l& AR MR RY binding
sai d val ues val ues) di ff érence between

affingtyi’ defendo M&TIUIS!S %1nsinmaéﬁeutsawh3chlre&®ts b ieorgtionbbeveen members

f bl I % . bl
of o isEiE S e aodiiy FEEED, ARR e aBi Gl Tai R E R BF Parmer Y
can b&@sallyteaspalaudd thOoHe assatidtivhcdonSantqi§. hef ﬂf@ﬂé%@n bemeasured by
the refer ence/ conpar ator anti bod [00125] i ndi ng

comggon; mgthgds kgenariatheary, dfcdirding thosh SgﬁbWﬁnoLOWh@ﬁgﬁmnﬁbodleS
genetbrabﬁl)mg antl#%%g&lglaﬁgﬁ%lgﬁ{) Qs ?&Iﬂltg ?@adﬁ?twfe%gas% gﬂ Qﬂi&l?ty antibodies

gendrily lbmd dhtigenastémeid tér&i t9.remain t@ohd gmrg):r AJnhleay of methods of
i ndi cat ed ot herw se, ~used herein, "bindin

meaﬁfrmgrhlwmg pldmety arg lenqvm inthe pg 35y 9d whgchaﬁaflhw?ﬂ {omiputposes of the
pres&?ﬁ h\ee‘ﬁh%n.aSﬂec]ﬁé SRRk AboREh MEEL e TBIPBES in the following.

[00126] In one embodiment, the “Ky,” “Kp,” or “Kq4 value,” is measured by a
radiolabeled antigen binding assay (RIA) performed with the Fab version of an antibody of
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of a binding pair (e.g., antibody and antigen). The

affinity of a nolecule X for its partner Y can
w@eosrelshy be represented by the dissociati on BONEEZN8/053376

(Kd) Affinity can be nmeasured by comon nethods

in the arf, ingluding those described herejn.
interSghgh flﬁs.amlg%n R thf‘gfgvstg}a 9psdyi thif f&ﬁacs}l{fé folfighpipding
4 W5

ool A Rt O e, Malplhnie
labetedmatlgelbmumjpﬂemlge of a Atra@den etigs of untebdiaikmti@bn, then capturlng bound

a5 ) EhSpe b oirepird Hafpites e a5k dudisl 9356

88 1) nl"c?&?db‘ﬁ@h cor?‘ﬁf?t?dtfs'f& ﬂhE Lyl rrﬁfckd’tﬁet‘éfm‘ég{lﬂﬁ@( Par@lcBated overnight
described in the foll owm ng I n" one enbodi nent,

witht Sveg/tnkdf 4 c4KDiitlg onti- Fa{’:damdvbdg (Cappgl h@aﬁmiﬂjmbg/smdlum carbonate (pH

0.6)"Adl 8habeLef ILLASRPINILNG BS SRR M BETEBHRH  two to five
hourd @ORIoAORBYerdnteE /( %Z&Qﬁ{a%sm) DA 8628dsoftMht hlafe (Nunc #269620),

antigen as descrlbed by the follow ng assay that
100 p%sm?réelsl\/ls[&%]tatmgelb mdmxgd “atﬁlfspnaltwluubnsf@ﬁ%F boyf interest (e.g., Fab-

12 o BicERire B bt k9 R ol ad A B T Ty et of imerestis

thenﬁﬁéiﬁﬁfé@%v@xfmg’:htthdv&@%ﬂ @l{b if8iHa€i6n Afaysh@iel Bla BtotOfMRiod (e.g., 65
t hen capturing bound antigen MAtg an anti - Fab

hourghtoi ipgg thab gqt@@b@ragseree@@énTh@@af‘@f the {nl)gglg:); arp, traggferred to the

captgrlse Spale)lltg %Orﬁ 1@?[12){1}[1? gft)foi)motel%ﬁ% %%y?llré ie;] g Ct%p ghé fl?qﬂg Tfh\%/ePlf}]llﬁg% is then

remdvddhn thigdlnte vafshed ¢ gipttithésngitlant s 'F@ber@l?.() hDHBS (Wappee plates
Labs n 50 mM sodi um car baonate (

v Mg B SOREHMN KO a0y skt wesdd@cige the plates are

courftbP&hTh ITohér;béBE IIII%E. chifRett aéﬁaY%fop%Hrﬁln%s d nt atlons of each Fab

t enper at ppr oxi nmat e I'n a non-adsor
that glvatless (oo eﬁﬁzﬂgﬁ 20%, of MAx0mp\bioding Grepdidopch2fot ]JseantCngatltlve

bmd?é%eag*ggy)éggfgggoti nggor %ggltqr %étghl?r??%pﬁ%ﬁ%& d gglule ?stcégegszltfed by using
sulrfefé%zﬂasﬁl7 n%%&)%aﬁ"cr%ga%s%y; %%ﬁ%)a %}R@Sreﬁﬁ-éoéioﬂ J‘BFA éTMI 3900 BI Acore,
ni g

n 1 ncubated ove owever e 1 ncu atlon
Inc. thIIatamw@' Noyat25P @ mgerinpestiikiabd(agtigen CHB chiypuat )10 t‘fESponse units

(RUbnnép %@a%o UI | Ea?r | mHIaI? Blrogf?{%gre %Hmeg gl%]g[cgref ]%1193 are activated
with! ]V—%HR@-W -ﬁheﬁﬁ@iﬂnﬁ@ﬁ%ﬁfrl%%gdﬁﬁl& hydf&hlo‘?ﬂ’d@ (ED@S dnd N-

esolutlonlst en renoved and thé plate washed '
hydrek givccinirmgs (WHSH agrotding Twkbe ngpplicP’® mstru@tBSls Ahegentindiluted with

10 S PR T B3 T Gl ookt Mk i p flow of

Sul/@@tid RchchidvaagRpLiaitidly gariPossRUmits (RUPaCdkapEY preeint Bollowing
nlnutes Concentrations of each Fab that give |ess

the injegiomet aigan. 1 cthenplamingei iumﬂtedoﬁt)rmc‘rkguﬁ@a@teéir%@w ffgF kinetics
meagﬁg 12? ctg/% geh\c{fdl ﬁfoﬂ%épﬁaba@?%yrﬁv lﬁ@gl&g ﬁ g%ul geateg in PBS with
0.05&6 Thgen@® 00 {PBST pdt2shOat 4 feenaieed apmsainsatelg 20 @l/anin. Association

oreTM 2000 or a Bl Acore 3000 (Bl Acore, Inc.
rate%sdksé Wy ocinign rgtes Sle@) W ¢ TQUA%%%CEPW%@%? Prfate-epLangmuir

blndirgéfrﬁs@ RIS ERACRRR Sy S Dok itipanggus fting the

assoBlaf6R bR difsociatidh Serd6f Mﬁt BiEk eqtfilittiu @lfsmchmunmnstant (Ky) is
(3-di et hyl am nopr opyl ) - car bodi i m de hydrochl orid

calcv@@@)asmaup kgry'bsro u@gbﬁhm elerl ¢ NiHip! 669338%8%(1199%) If the
supplier's ﬁtquctlons Antigen is diluted with 10nM
on-r@,tsc%eﬁ%i&é%ﬁ eS™ hp the wrfa@ﬁpk@sweg/r%pn%nce assagjgpovrethsndhe on-rate
injection at a flow rate of
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5ul/ mnute to achi eve approximately 10 response units
(RU) of coupled protein. Following the injection of
waniosgersps 1M et hanol amine is injected to bl ockPCT/US2008/053376
unreacted groups. For kinetics neasurenents, two-fold
eri al utions of Fab (0.78 nMto 500 nM
can 5%?%@%8@4 PW@S@H&@%H?W@& ﬁf(cg)nqze ﬂtafbe@ﬁur%& thg gsrease or
decr@dsedn ﬁ'u@r‘é’sd’eﬁ&@erﬁfss@ﬁ RO VRE&lithtidp= l2'9/5 'ﬁhf‘ emiSRACE 340 AR, 16 nm
rates (kon di ssociation rates (koff) are
bandt: adtsshdttaﬁﬁé@ ofi 3|2ﬁgMaan$u-aTmlgen @thg(BﬁefomhgrdtB$ phb¥ ddinrthe

f éaBl Acor e Ev Ogn twar e ve[is 3. ZZW?%

Presgl?cr?lﬂ {HAESUS PPET rﬁﬁo?sh an %?oacS Hr9S8iTeang SBﬁcérQ tjughasa

stop SFRIVS B3Pt spd (topBamictcl DAV ThahpSEd) 3t b 800k @HLM(AtfﬂﬂlcoTM
is calculated as the ratio koff/kon. See, e.g., Chen

specgppbatometpr (Tsrmsppsictronig) ?f@sa@gme@ cOay. |f the
?2;[@@;2;7& eﬁ?e qgseé%@?/sgén%l ﬁ% ee(f ’gﬁr rsaﬁltﬁggll%%%&gﬁ” as used

here) G%&Wﬁﬁﬁﬁ@ﬂ'ﬂ}kﬁgﬂ @845 BBalﬁfereﬁlaél blevcaetves Mimedc Matucs
using a fluorescent quenching techni que that neasures

(zenE Ry iORE PRSI tedrvi T HEROAY PhIDE I IHESE BALWC e srofiatcd with a
refefeﬂ&e@%b%#ﬁat@?&ﬁ?ib‘b%)‘ Sgl?:h ﬂ}ag e gﬁgkllg{rﬂ 1;:1315 gﬁﬁoguécﬁécglﬁ%tth%%fference
betw(ckakhef toondalucs tdBSof pifisticd, mgnmﬁdalnee withmsha centedt of the biological

charlg%glgs?qacgﬁ%g@eg %g{%g}hrvg eg? V?T:I]:I g%m%prﬁg@%ger)e dl"he‘?iﬁ?erence
betv&%@ﬁ %lﬂ QRHQARESTs prdi¥ia¥lyl Q‘éétéﬂ*‘tﬁ@@ ﬁl§9ut Q0% o R8Q0515 @FdagS than about
Anmi ncoTM  spect r ophot omret er ( Ther nbSpect r oni ¢)

O‘Vw\ptetﬁerablgtgrqart@rdhmnb@m é()%{mefbgl',b]ly gjh;@tepthaagbout 40%, preferably

"subst ant i al, r d ! ant aII di fferent
arcais 00 Tl b RRASE pCod Vel e R Grie st Edtigpay.

di f foen 2L1CeEPREnMEBNahiMd dBUNREhéncK MAESy" WiBEREpRL toya %dib@lde or

associ ated with an anti body of the invention and t
polypentele sagucnes trdsdined ehthg pemém@g@%ﬁﬁévn@@ ﬁ@érraild}res in a candidate

{

sequ%@%é 151 %(%Hﬁgbll'fix%]%rtgg glgnn ac &J\f/‘eeg rc]iu in tF%dJ% \g)%g ?e orbpolypeptlde
sequehces hﬂéﬂ Sighthglthssageddes and ﬁltIWtiﬁd’ih@ gﬁ}ﬁ?lf@l@fﬁsﬁiﬁl tofachibec the

bi ol ogi cal characterlstlc nmeasured by said val ues
maxrgury, perqgat SPEPRIES 1 qq;g‘map g%g@ﬂerlwycﬁomeéyegwgéubstltutlons as
part %g{h\@%@%e%@é giregﬁ%r } ﬁ%}l{e g)tr @Pﬁ)fogésa&l d)é%egrtﬁlﬁﬁﬁz%é%&m Bmino acid
sequenef ﬁemhyyargb@mlmveﬂ hamarade wtayS G4t aprveitlen aid skilgmetht ert, for

. than about . .40% r ef er abl reater, th

instance, JEe R ligky a‘ivwiab@f‘a?%m rSOTtATG Weh P%ﬁ@é%?f ﬁﬁﬁ\%&/ "ALIGN or

Megaﬁgﬁ h@ﬁxsm@ﬁﬂ#&]ﬂwf@r FROe s(q%edqmtféodrta&hche%@ﬁﬁl%%ﬁroprlate
dentity" with" respect to a peptide or polypeptid

parag@qay@ﬁxr endasureief dligathens utdheiur@atrweaig@’gbmemeaimﬁ@ a@h:e\d: maximal

sl Sy fng Pl A RSB R P ie! For BBt Blgein.
how8VerPl apiae htid Sequra Bl RIBEGLy vafues hrealch&RitcdGistndehs %&]ﬁ@ﬂ&es

and i ntroduci ng gaps, if necessar Kj to achieve t
compiEomeaMPBIcE BrAZraR AdAE2 Eﬁh@]ﬁhl? -HFRIUARAC COBSIIEY Gomgputer
proggém{ &xgag Egﬁlioy %tﬂ (?et%ﬂ%?fl Lyt ?QI? ?O%rcuefc%{()ié glgcf\mi fl‘a% been filed with user

docuiﬁélﬁaitmnnn g (e C]epj/nngfﬁc@CW ﬁhhlt%@(qubr@ £205denkvhéry 11(:1& Feglstered
hat are within the s

be achi eved in varjous @X [
undgri) preopytght Registration:Ne, Uéﬂsqoﬁé E 0% ﬁléﬁyl %.p%ﬂgr% I‘SePuthlY
iCBMAHER h%&ﬂ‘{@&{i‘l sﬁl—ﬁ%ﬁ ArhGN196N-2
aval gaH g% ﬁ vvar e. 'Those s &Tla g 25 ﬁ program
showdd be C(anpldiﬂi for m;encm eanHKmpleaﬂtlag systern preferably dlgltal UNIX V4.0D.
All sequence comparison parameters are set by the ALIGN-2 program and do not vary.
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paranmeters for neasuring alignnment, including any
al gorithns needed to achi eve maxi mal alignnent over

wo b@sfioishs | engt h of the sequences bei ng conpardr/UEzINs/053376
pur poses herein, however, % am no acid sequence

WEF%&V&%&?@H? ¥ e%mg\ﬁ%ﬁ Jed %ié%ilﬂqu@\ﬁ gequence

com %’é&)ﬁ@ GRe ‘?%%'aéﬁ%e&%@é‘id%ﬁtltymf% 1@&9 MiRo @thri@ﬁl%ﬂcé’)& to, with,
nent'ech, Inc. and the sourcé code shown has been

or agdinsed givenmisencid dmn@nﬂi &which chmaltdreatiyely baQgpysedghe given

O fi 20559,
o e Sueheech I P SRBRrS TR Ko e o gy to.
withAbt £kt PEREH aMinSadid Mquehdt BYAY aalb@bicd ab RSIRMGH

Genent ech,” Inc., South San Francisco, California. The

ALI GN-2 program sho]lﬂodlfb%ﬁ thofipéticddXMor use on a UNI X
whe?eof satthlC g%g%&S (t)fea%mg gld% e\é rsgérg# gésa Sdng'\lbaKmt chgsq@{ @ﬁsEquence

ahgrﬂﬁ@g I‘p&fgraﬁdﬂd()}Nthm t/hat yro raﬁl? s W& ot @&8@53 and where Y is the
PCT/ US2008/ 053376 . [ 00129] In situations where ALl G\ 2

total ryinghep poyrREOrasid rﬁwﬁw iy 8- dt selhheAecadnp dhat yaa%, the ragtpof

ami AP s&]glblgcesﬁ?s%?%ﬁudl defeidy gl‘?gf AmBb%eR s@iﬁéﬁge B ﬂfé Cﬁ) amino acid
sequenc wth, or ag a given

sequeaguidntéy Bf AvhiR il ast cghileha@t ammb;ackiseqnlmnas &td:nasz HBto A

O ST TS SRS b P P ST et

Valu@fgﬁ’é,eﬂ%%re% Sle\oB i a@Qie%ib@d SeaEeRaR Bl mﬁre@@dlggb%?ﬂph using
lows: 100 tinmes the fraction XY ere I's The

theﬁnblﬂii‘éﬂ winpatdrpoogaind r esi dues scored as |dent| cal

nelD0 BT dof Pn o gmenesoBt PTG meh B e et Cacid

rnoléd‘ﬂl% cap@blalof triepeftingfandfleNAud&it deit @8 Wiitdsit hat Hen lihkad. Ohne type
be appreciated that where the length of amno acid

of vessefuie Acplagmids, yibich sefarito e girewar ¢ firapflcaRNdologp jifo which
oo FEAUTIER Bt RE AT B0 SRR PR kSl

Anotifer Bpe@f Aecthig h3@al {th@s whepacidditiualal PNt fig@nts may be hgated

ot herwi se, all % anm no acid sequence identity .valu
into fhcavirah 8eRAME. A by estore area@palég ef wﬁe&omw&rﬁléhcaﬂon in'a host cell

into '\xm?aldt'h% SlenPsRLES| Fé%’l 5 fé?ﬁ[]é&l?oﬂs' ﬁh\ﬂg% aﬁogaefli\c{'llogg'tgof drep lication

COITpUt €r program e term "vector, as us
and b@s@nhal, marsmakidrevigiants)t @thefvectoro(eag. numl-@nwnmd: imkmmalian vectors)

| ecul e, capabl e of transporting another nucl ei¢c aci
can Dmigarefd 1Y FEBEBR Of f ARSA ch %ﬂ gductipn le@éE%EO%t §elg and
there‘tﬁzl aﬁ‘@ PapficatcdMilof v&ﬁﬁftﬁé ﬁostt el?orﬁé rMleé@)RfeId eHblif valibd rzli%eéilpable of
| oop into a d| i onal DNA segments may

dlre¢tmgath@ sarlou:] rgenqsﬁe vdfich/idey are qpsraanlbrégléed/ e&mcdslrvectors are

of wvector is
refelt o eisib A GOt e Rl o i Sty ey vgrors™.
In g@RAANEprdsSibh FeSotQFuilisy iAlrEcdnaadit ©NA tUhiQUeN R Sften in the
fom;éyllcatlon in a host cell into which they are

(13 2 y
plwmé&dln(tée greserﬁémceﬁw@pny ddasora” yul vegion pax bersed
1ntel%flérfgegbl§; as &%ﬁjlés n?o?gcoqﬁﬁlgr?lgq{sec{%mf V@8or.
vec n-epi somal nManma

vefoang) ‘“Polnudieotidet’ ’agr“atlﬁdlclanidd dshsed Eﬂl@?rﬁmn(géa‘tﬁy hémtn refer to

cell upon introduction into the host cell, and
polymers of nucleotides of any length, and include DNA and RNA. The nucleotides can be
deoxyribonucleotides, ribonucleotides, modified nucleotides or bases, and/or their analogs, or
any substrate that can be incorporated into a polymer by DNA or RNA polymerase, or by a
synthetic reaction. A polynucleotide may comprise modified nucleotides, such as methylated
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thereby are replicated along wth the host genone.
Mor eover, certain vectors are capable of directing

wo b@san@nessi on of genes to which they are opepel/US®0g/053376
Iinked Such vectors are referred to herein as

AL T N E A —

impHRELRASto BF i dsicntol) B HHRIBAAAThe DM EEEIHANBAIA Ry be
often in the formbof pasm ds. e present

1ntelglggcd by vait-nodi¢otidel cagpodéntand p'olbmotlooﬁdermyy be furthedmodified after

nt er chan eab as th IS the St .conmon
sy R gD VB8 5] Gl duvd fong retude, for
exampleClc@ps” abistiutior df BSESH oI ehtangaaly Ycduehiml Mucldotides with an
to polyners of nucleotides of any |ength, and include
analw@mchmde mpélﬁq:g‘@(p@wptd@ss forprrample, those with uncharged linkages
u
(e. g " ﬁ‘é[‘i t)godsgﬂ&%a lgos hot %? O,rpotlog@lgoraglg%g 095 Inlngt%s etc ) and with

chargetbBiikagte(eld qihoﬁlﬂfbr@ﬁldafb@ Cpflﬁ)@plﬁir@dithldsﬁtés atcgpﬂhyMOnmimng
DNA or RNA pol yner ase, synthetic reaction.

pendsdt PRisEice étl%@ ifﬁwxelaﬁbr p@é@lwigr ’|I’é‘816ﬁ5&‘é4 tezstnwélélb%l% yignal
U

o BT RS 18, V20 N £ USRHRRL BRAFER . o

contaimdligf dheltare (e. . ometads, malodaenw metasat, booh Lsxadatay rvgals, etc. ) those

cony LB B8 e i SUAE oSSR BB e i, e
as wEAAS Wb EOH ASmAQTRRAR Rucl BBy e Ak 8e ﬂﬁ»hyeﬁoxyl groups

further nodified after “synthesis, such
ordieayHy neratiton thei subara niaytel replaedde forteymapleolby Mphcmam grongs,
clude, for mple,, "caps,.: substitution one or . ...
phospffis Hsfire idores B AT ey e bt esdRefe Ry adaitonal
link @R kg diti sHaB Rkt RO, o6l e ysdi &hﬁ%ﬁﬂe@%scﬂi&&ﬁ s@ﬁ’u-scﬁlﬁfsup orts. The
exarrpl e, those with unchar I nkages (e.qg. F

S'a semm CanhNOIOrT ks Sub RGS DNtk es organte capping
groupith ho $ph r ot Olngg? Oeéo é‘g}ﬁos pt%or ogﬂ?ﬁ%&%&g &k[ﬁ%?af(( &% geﬂvatlzed o

stangrd tpadtéutﬁhg gr@ﬁﬂd @BIyn[IBIb@ﬂide@ %an 896 bor@sin ahalo gexsafiopheof ribose or
pr ot ei ns g% nucl eases, toxins, antjbodies, signal

deo%@pﬁedggarsﬁléq )arq_gqnﬁgillﬁé(nogpén )he %H&C@JW% fgor exarnple 2‘ O-methyl-,

Ol r oS g r e

P T L T B DS

eplmnftcahgars blmh(m arai»maﬂia,txy\kﬁemm b{keses,ep}u:at)o,se sigmse furanose sugars,

sedo, gﬂ% olsgslag cg !%}a%s?z{ngi q@%@?éﬁ&l\é\n t G2 o[gzs Iél? Asirgétﬁ‘}?\lg'?qoside One
or nféfe M{Hwﬁidcflés%il 1&95@ n‘i’ef Bhe 1@9&&%{&&&1&@%@1 g'féi[pfsh%ese

any of the hydroxyl groups ordi'narily present in the '
altersatgrerr lsnkiregy grvepy isplude.duif afearot Bxvate e cnibpdiphenspivberainehosphate is

rept PR OR] " BRBloL SIS LR oRE O "R P bALEER IO 010

CO bi OHOESmiR RN ihivaiieH el R &q{'llﬂﬁﬁlep&lﬁeﬁfﬁb’HQﬁ substltuted or
conjugated to solid or sem -solid supports.

5'
unsubriu Al -RAIC. ptisahll BeoTHOBBHOYIcALSt) bikago. aryl alkenyl,

cxoGHREE L St L0550 UGN 4500y 040 b sepica
The peaceding deseeipde apaick zeall palymsd aunidas cbfqraolte Chbfdi\:g 1nclud1ng RNA
%r oups. Pol ynucl eoti des can al so contai n anal ogous
of ribose or deoxyribose sugars that are
ge y R hekdAC| I
5 T%flr@fgi ; )(/)Fl_@’er\f‘d'&%éoﬁgg,aﬁf g%efd hzeké??,l %g%ﬂggy rd0fs t& &HIR sEnerally single
strarRled ageincially ispotbetjc pxﬂyrbm«tﬂpdkies:thswa gerwnaslly; bst nodnacessaeily,dess than

o T 3B R BRI YL 25 o
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sedohept ul oses, acyclic anal ogs and abasi ¢ nucl eosi de

anal ogs such as nethyl riboside. One or nore
w@b@sahsds est er | i nkages may be repl aced by al peT/natoos/as337e

|'i nki ng groups These alternative |inking groups

cl ude, are not. limt I ments wher
mutﬁkyseaﬁ%%e he ﬁ%ﬂﬁrlaegtaawege @xﬂulc[%osgfsew fquaﬂwpéeﬁﬂ[fy
appl(caglettg O_g&ﬁlc)eotldés.o) NR2 ("amidate”), P(QR P(OOR,
formacetal "), in which each Ror R is
| nd@@é}’r’d eﬁt“tiymtded ro S dbbsadet i @y condition $hib stoutd b adfibfréapl treatment
ai ni

tl
withiq Sy SaacmS R A sthof SR B SR B S ang acute
disoftfcdd &Ydlseamtm@hdhné koK@ p@folioBical @MU IMS Wadhi HedifRRE tHemammal

i denti cal . ﬁrecedlng description applies to al
to thscﬂu%@mﬁé |ueq>mqsa@1@, enRdinHEmg @@mréemfrdlsqrém tedbarfeearadaiergip dnclude
mahg%a&t all? Bg'ﬁ?iglll %urn%rls Sy uke?xglhs aﬂd l gl%%al%%aﬁa’él& neuranag glial,
eneral l'y ersto shor y sin

astr@§tdahbthabiytit hed d)tﬁetpglhr)dmlltﬁf] m@&mﬁl@t‘gal lepithadia B stromal and
%gnerall , but not necessarily, less than about 200
blasfogeslisatisders; and|ifiapmatonn inpainglogicsnd qehe angigesnsais-ralated
ynucl eoti de" are not 39 WD 2008/ 100805
/US2008/ 053376 nutual |y excl usive. The description
ab @8 36pIThp odrymuctleptollifiestivesdigmydal’ Iayd &olifandtive disorder” refer to
. applicable to oliggnucle t|de A "di sorder”
disopPRs i SuvoCi e 4V O SN P e
embbl BB cell‘_?SrB hfe?atﬁf‘é RSRNE &/ BRL&C Yh BnOEmBEdiRRA:, afe dehe
invention. This includes chronic and acute disorders
prolderativesdiasrdsr is pugingénegist hose pat hol ogi cal conditions
whi edi spgse the,.mammal,. to the disorder in
DB TERE Foot ERER Srvproc ob Poailed Rl ro dngad
proliférﬁﬁérﬁ GyHeeH e inthliphgilt Uel Bemgialalng AR Phe-84HcRAN hAN cdndBMLS cells and
non- | eukenm as and | ynph 0|d mal i gnanci es; neurona
tissugh.i Ahe tersteapegt’ afcanmp}tﬁ hach prdifemtvodiserder) Fvalifcsrtive
h » coelic
dlso% e?lgrﬁhl‘a nag@ h&th'ﬁ tllr%na‘% eécﬁﬁsms r@fgﬁed PACI?%% ot her
an QG)(DIQG]I e SerhB| "adedr" aihtis'ezﬁﬁefoﬁils” 100 1(3 o1 dckbebé e physiological

"cel| proliferative disorder” and "proliferatijve
condifianingf@immalstifat iy BDicallx Sherasterieazhy W%%Ué%%%qﬂdtrehfewm
r t
ExaffIR o CllcEinflud@ BN ERor ifhed @ Qrbihghd lyABhom? Mo, sarcoma,
and lonkema. Moo parreulbs eKah@leBeiflsuclpctanlcerS erciiidewguanewy @l rcansr, lung

neS|s 136] " Tunor s .used herein, refers
Can%gaﬁﬁ lﬁééﬁﬁgs‘%’ﬁg et Rk ﬂﬁ%lﬁaelﬁa%ﬁwsrpa fngyjarcinoma of the
lungMi&t QREmMEBY &ﬁ&ﬁﬁﬁla%ftﬂ%qml@ncan@&%ﬁhé &8 %@my@emm cancer,
cancerous cells and tissues. The terns ‘cancer
gasttie ahﬁelmgdsCancérdglollu(bmg)ga,sfremmstm@l cdiheo), gencreatic cancer glioblastoma,
re, not ,nut ua

corvgBl P ROt e AR Bl B aq B Bl I ncek olon

cancefa BRECtal dBfkeT CAASRERIAS Or WiteHfiRy cdrfinStha,bEEArl Bt R@rcinoma, kidney
S|oIoE|caI condition in mammls that is typically

or re@ﬁ agevrelvereandsy, mipvtelggpraceaubel Fanseithreid eness, hepatic carcinoma
and gﬁ;r?cglﬁlr‘% s %% P&Qﬁ%ﬁ eElQ ge}nléglf a;p Well%ﬁ % &(Plt ly%b%ﬁlg %n&l%dlng low
grade/follicular non- Hodgkln S lymphorna (NHL) srnall lymphocytlc (SL) NHL;

disor

intermediate grade/follicular NHL; intermediate grade diffuse NHL; high grade
immunoblastic NHL; high grade lymphoblastic NHL; high grade small non-cleaved cell
NHL; bulky disease NHL; mantle cell lymphoma; AIDS-related lymphoma; and
Waldenstrom's Macroglobulinemia); chronic lymphocytic leukemia (CLL); acute
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and | eukem a. More particul ar exanples of such cancers

i ncl ude squanous cell cancer, lung cancer (i ncluding
wapmiiieases | | ung cancer, non-snall cell |ung CROT/®K2008/053376

adenocarci noma of the |lung, and squanDus car ci nona of

I&khﬁ)}?lé]’flc ?gubgg{ar(ﬁjjla g{rggﬂglﬁu f‘tgﬁlg: r?l?lﬁ g&?iﬂ%iagstlc lIjeuierma and

postgiaa?& %tﬂ%@@ﬁd)ﬁ@hfe%ﬁ@ @ sbrdePAELBRLL GefAREBRormal vascular
g |O cervi cal cancer, ovari an cancer, [iver

proldematien assbiiatdd @ﬂthqﬂmk@natompaiwrmudhr@ahat asmwead, witlobm
‘ caﬂ % color ctal cancer, endonetrial or uterine
umoriy @ F&% 'y gl and carci noma, kidney or rena
CaneEnBg] |"I'h\é¢émp Qiﬁﬁeffeo pRE@SEMRRRAC BF Santidandér Gaipesikion” or
t hyroi d cancer, epatl c carcinoma and various types
“antpparseracai defvecii a@@ﬁmﬁltloaslswf@l in tepgtim eaicpr oy isegeat least one

actl\fe ytﬁ%]ﬁ eutlﬂ%ﬁﬂ% e. g S e/ f %EII %%é't ’ta ﬁié(alglgle;s_l%ﬁlgﬁre{f)eutlc agents (anti-

candeNh@nies thchide, Eﬁt&ﬁ@l’llﬁlﬂbdi td} lél g&,khé«iﬂbtheta@bﬁid’@éh@l grogtiat@ibitory
di ffuse NHL; high grade i mmunobl astic NHL; high grade
agenits FIRENIGAESNES. MEILLS Wied . AEden SHpny. Afirapgioganses agqnts, apoptotic

agerﬁ’%:' Dg[l ng% I e%blﬁt@%ﬁ owtélrdag%gmdv\a? ggéldscte{r %2??%%{1 -HER-2 antibodies,

anti-H20oatibbdiks, ne mpﬂi)srmzdl'grmmhcfad:tyl‘mhqﬁmt (BESHRuhergbaist (e.g., a
tyro 1%'6?9&;}815@53%@ %ﬁ\gééo(gﬁglé 01381‘90? I(_%Pg /9r é}qﬁ(’)%’f?’gg@%’g% platelet derived

grove:th Vf&%ﬁnﬂ%ﬁbﬁ% a5 @1&degwﬁmaﬁmmgs 1RO tar @@ﬁ@ﬁl‘hﬁﬁ{or (e.g.,
| ynphoproliferative disorder (PT ?; as wel

celeedolpr madrioranse aytakinps, ehliagerists (og , a%rabmg@utlbwdutﬁ) that bind to one

or By ity SRR BrTEy P Ao D) Pl Nr BOMA

VEGRR: VEGIORIcasbI(S), FRIDA Jo20id dther 18dctive @€ Efganic chemical agents,
COHpOSItlon or "anti - cancer agent refers to a

te. demplasations thorepdterd alsmineluded ini§e eniseéen.conpri si ng at
!. :i@l}gg%ne‘?a%g Oé Enit qgég’g& Lé%géelgt” gs%egjﬁ‘é’}%%gb"{r Iv&ehlcgl stimulates the

deve(l@p“rhént o€ Blvoe We@gsn& 8) ptdﬂmdw ahgyiodunbsigreddbthefil eelll Efowth, stabiliy of
chepot her apeut| c agents, growh _inhibitory
blOOégy@?ﬁeks andyprofagsyl ege@@@ﬁteéc %{Qj@ﬁ?@P@s@tgl‘i’%?nPCafaFtﬁfSr Bglude, but are

not ltnlﬂﬁ&flfby B l%a REBGR Y 1%9&1‘5 0% tl%gfﬁé}ﬁ fa o, Hil@tF' PDGEFIGRNIS: ﬁbroblast

anti - in agent an agents to tfeat canc
grovsth(ftctmsfammllyl(FGEE- z Il“a hgarle dAegippoiatind); PDRBs,dddl1h ﬁl’iroéi;a,st growth

fact%g %P(ilg EIFJE{JBFIQ ragg %Y\ﬁ'stép f@oﬁqlh tbrf :C%%?élggég%‘(?@g:gﬁ atlng factor

(G- GSF)' Hb}gaﬁécy&@g&w‘[h ?arc{d?t(H@'F? /&I@&%&&W&E) Iﬁ{eﬁ%ﬁhﬁl 'I(I\% -8), Leptin,
erive rowh factor inhibitors . d eevec

Mldtimnfalflamntﬁ? lgp_quthﬁacé()l) Plagel@ei¢rized nﬁtﬂd@lneth@} ce(l]%rgwth factor (PD-ECGF),

SRS g S, FAP SRR
ot 5 .

faCtOlf Fb@ltar_QTAEﬁﬂzetah A ﬁé@foﬁl’i é’r’&éctfrahélaa(ﬁ NFofFlgléﬂii Y;%H@ﬁﬁ%%ﬂthehal

grov@tg?{ﬂcﬁgr nve | ascu [I%gﬁ}%%jrﬂ?txn ngFgeeﬁc . 1 8ultdg1?40gﬂagde factors

that agxehstrate m&uad géaimtghsdcﬁ(ats @fowth |hohn@ﬁe| mshamake ghmth factor-1 (IGF-I),
devel opnent of bl ood vessels,

VIGEhepidease gioevth EctRs RO TGk end 6‘@8}}9{3’?? OféftSafﬁmly yAngfT GF-alpha and
TGPbBé%QdFé’ee§§e|K§1a BAg A U%%&%OW%§ P}%E*zﬁl 5%17 39 (1991); Streit

exanpl e n IO eni c actors I ncl ude
and Detmar, Oncogene 22:3172-3179 (2003) Ferrara & Alitalo, Nature Medicine
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not limted to, e.g., VEGF and nenbers of the VEGF
famly, P1G-, PDG- family, fibroblast growh factor
wo a(mshyos()FG:s) TIE |li gands (Angi opoi etins), eptT/URR08/053376
-1, fibroblast growth factors: acidic (aFGF) and

5<125335i95€4: (T e Tonprireadl icogericar Bt GOpR Lo ol 1 listing
knoxf(?%%t)génlﬁa)ctdr@ca{oi Lol AEYOLIih Brloor | 0566.DG IS

Leptin ki ne, Placental growth tactor,
Pl $0@EK61 -ThertéraedV Eﬁﬂ’éammed zhleremtetetferg toothie H 65 @otiny acid human

Vascégég E@%}al gﬁ@@ﬂel ¢ %Feg%t%i gﬁ %%Ct A 20653 161{30I aacul ¥uman

vaschila@ Gh&kkdljap celP%_t@lwltﬁ ﬁfctoﬁ‘s ad dadesibed By Neurdy é?\éW WScience, 246:1306
factor-al Transf orm ng gr owm

| Wt h
(19805 gna ok & €T oL Hardhy i T5ASH0 90! b&ris IRE BT brtbangally occurring
alleli TNA: ?‘;)é\?eg%)d 1¥§SS t%glle%f ﬁl%q 1%1{1 ‘G¥Eé i a@%%gg tg %‘éﬁ If%rorn non-human

Par pernmeabi i etc.

speci®uhich & moudeneik Uﬂ@rlfﬁlaﬂét Sbﬁletlhiéﬁthea@E@F Eifoat @spmiﬂwspemes are
heal i ng, such as_grow h hornone, insulin-like gro

mdleaé%ctlaftem such-ap WWEGH {orhuggh H@ﬁﬁamﬁ?@w ma%%YEGF and etc.
|
The géﬁ'g?t‘)vr C@ ﬁi‘gtaa. ql§ {m%fe? t@fr%ﬂéa%e ir%ﬁﬂﬁé %’flf}l 3@%&%@ c%nnﬁ)rlsmg

amileacidsFhtpsiOflor,1 t63 02 lﬁth'ég 66 4a9191’i() aci@thnmiat vasonthr Bedotlial cell

22:3172-317 2003):
oG Nafvianordo 415 Ssh 008 SOBEGY b idshiiss s present
applﬁ%tﬁ%%f;g? 5%'5 5 (o Ogéﬁ 89t «\Jpak Q! 1@9)”5& VE@E&QE‘ The amino acid

3) (é.g listing known
POSIHWQS fogeﬁnrmldawdt' ontsve; VEGH areSatrobdrcﬁt as ipdic@ed m themetve VEGF

206 0 140] GF' as . used. )
scaifor ho FRPBRS. dime Re rRtiah s kR P R e VEGR i
also %@mbfﬂ el (@bthelide) af PV VIBGF OTheaithch@l ah@ek BGF had 8Arding
06- am no acid human vascul ar endot helial cell

affi mfm thefd?R end Fltalsregepsers icpagatsplelte uﬁfgveeYEQF ASepigingeto a

prefé‘ée%g%g@%f&é%)g%%%gé?%er W %‘h'@{iﬁe i’]at ur aI IE;dgg(rlluprl ng

al [@14¢] andvBGocasseist aefEs tbhahsetule ahﬁble&fﬂ’ﬁ\eut\/ﬁﬁﬁlg, blocking,
also refers to VEGFs from non-human species such

inhibjpgebragatingrrodneArantctsrpg iBsY Rl aqypapesripgHlige its S binding to

[ a
VEGRBF L ARSI ol MRS AT 3 N
VEGle arrragdﬁﬁﬂ‘é'fndls Y EGB or u¥EGR wcepadre rVEGF nnuagmaste chcﬂuzdermtl-VEGF

anipcjis "R §H T R D8 SSERERS TRl RUMG O asa) tind VECF aid vEGE
rece t%gsoéﬂaledlbﬁé li C%ﬁhlrece%’fo@%tgragﬁ&{ @fg. ﬁﬁlfnﬁfo@@l’i‘e%nfsope@ﬁlﬁo&%}hann-

orns of e |dent|f|e in the present
VEGhpicetat qumbod@s gnd Vi P I‘d@{yor(@ta_’gogl)sts such/&(}inz(lhmmagyle inhibitors

The am.no acid,. Ltions far. a . . L
of R VEER T Sk “RetRo A irRERGh %0 e Agida py pobricize
unddrR@idpehi dRdistEto BRIIEREE seduehce8 X@ARh& deAMEGP 0AVIEGF receptor

position 17 (methionine) in truncated native VEGF is

(c.2aR&A\ip oA Fearding Iy oieferisa |eﬁ)é>)>d1_mﬁnﬁah¢ YEGVEgtagonisebinds to VEGF
and w&a\y’dﬁgf-lﬁdc&? eIYcl%%:elﬁ?g‘ell n%rgﬁf;e 1onq£ (Iitﬂ)' t1¥c %&H) one preferred

ptors co native
embédmmnd|th\@VEGFeantagbﬁi‘sebmésitoeerGH|o|fra NEGIF l’E&eMEGﬁlth%r@ter affinity
human VEGF. [00Q141] A "VEG- antagonist" refers
than eV ESF (95}98%1\/6]5 r¢SERtOF- a‘ﬁP%TﬁiFﬁg t(bplg;‘dpg]eﬁréred ernbodlrnent the VEG
tabMHLtYihdsNE VR GORY 5&%% d IFYeBIdeRMuRPad TiM.
. a%EGF éctsi Vi ti es&?nc;E@%lrr?g [ ts ng ng to © * IJM
According to another preferred embodiment, the VEGF antagonist binds to VEGF or a VEGF

receptor between 500nM and 1pM.
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VEG- or one or nore VEGF receptors or the nucleic acid
encoding them Preferrably, the VEG- antagoni st binds
WWERiBB/100808 VEG- receptor. VEG- ant agoni sts i ncPOTi®S2008/053376

ant| VEG- anti bodi es and anti gen-bi nding fragnents

r eduiach < bt g anthorsbeBr ViRt e iy slegted fom

the ngﬁBJ BRRABRS b3 pol@tid@ QLIRS an Aftbbdy, YEEhtib&SE Rt Rhmunoadhesin, a
antl bodi es” and receptor antagoni sts such as snal |

smakiohodeaul eeor antipbinianr $n a pfeferil ovt@dRnenty s ianebddynasesnti-VEGF

ant PR TG Suhe AR P e S B eV E R e iR lib ety s an

antlmm 615211{ dat vesredanMbédy. Qo thYESanRGRIFINVEGF ﬁﬁa@omsts include:
. Accordi n% to one preferred enbodi nent, the VEG-

VECaEnTaeg)@M@ﬂgm RAK78% Sﬁéﬂﬁ%aﬁg G 13AP G Bay AX6E0 (seenfeniby), ZD-6474,
cP6§P 99 @ﬁ#éﬁ' gzﬂ b gﬁjﬁ ?{f“s‘(ﬁ5‘45{)&3&&1{{%8%%%%@@13‘796034

ofie preferred enbo antagoni st

BAY5379‘9’E:E§FCIDP 781 VIE@%OGO@W D608 | n\xgmelames/ca%ﬁs&aﬁd/KRn\ham.
- VEGF or non- VEGE receptor. Accordi n% one . ]
pr é@@ﬂ%d\rbrﬁﬁ&}d\’%ﬁ@nm@w@/ VR aniibedy dit bin M%HEGFGM sufficient

afﬁn}ltgl\aﬁd% ec@ﬁé{ﬁréﬁgﬁ%ot%\éﬂr‘cﬁ-bE@ '%%tlBI)d}bﬁlgco 3 Gl ehtidd @aﬁdoe used as a

ccor pre erred ment ,
therdfleGic ag‘ﬂnﬁgoﬂar@tm@ alln:ﬂmtetrﬁ:rME@?ttlmtls@séé&@l%ondleombﬂem the VEGF

. bet. M 08/ 008
st BT BRPbos) 055aTeY ﬁggﬂ @f&é?é%fﬁg qﬁ@%?oeqthngEGF
hom®HA& fRALs V- ﬁ%%ﬁ@lt 2998 Sther g°ro§/ﬁ1 facloRdubh Q9PIdYe PDGF or

group consisting of a polypeptide such as an anti body,
bFGE papefietod ynti-¥EGHmiivody tﬂe@mnnocalonaé mtllbodmlm bulds to theaarne

et R Wtiaph e iy o TR e a sty g e s

10769) ¥Abfd prM%Eé[’B ﬁl‘é%ﬁhWE@thﬂ%&M 1§H€J&oﬁﬁ1@lﬂt h@ﬁiﬂlze\dliﬁﬁRZEGF
or an anti-VEGFR3 anti body. O her exanples of VEGF

monaﬁltoa@l@ﬁtlb@@ ganetatrfeaccorgimarto Pregin ctil dAYEN Capge A, 57:4593-4599,

o B S IR AL SR rcorin

to aﬁﬂhdﬁeﬂ%dlmf\ﬁlﬁ a?188\/ EGB4860:iHes thiBAYD B9 354, inCukPe, 769111 are not limited to
EG 3306, GV 7 RW-417975/ CT6758 and KRN-
the gngihadiay dlAﬁoseaiﬂfl .WQQ@S/M%&@ dyecordingfo %Wévn%athe anti-VEGF

antﬂ% P{p?iséé'-:t% er a%]vag il @%abl@fléﬂt b didn Qf] o ¢ of the %ntlbodles

rcity the anti= ant1 body o
dlsclomcbmtﬁlgurres% 2&5e2tﬁ;s2§ohnd§29a)f W@@Oﬁ@@ﬂlﬂ}f@ (gend6,iG6-23, G6-31, Go-

t ring wth di seases or conditjons.
23,1, s, e B S EoBI4, [0y b p AT EET o GRTTL hCaiti- VEGF
antll?d?igﬂkl?@@)i a\éﬂriﬂlblgﬁﬁ% [ MhEOQEAHE Hfa I:éoﬁlsmﬂ}ﬁfnlsv#gffor ocular disease such
honol ogues such as VEG--B or VEGF-C, nor other growh

asdlfab@ttmeslrcgladwaanﬁmgz PDGF or bFGF. A preferred

o L e Ml P B R BT AR TR it dpdie M
VEC&n tdrbodysthf’6 isla RIcOsBERt Iy YA 88 WE G onbBlondihbBedy
Mor e preferably the anti-VEGF ant |bo%9| S a

gengreted agsiording thiiesaick dd (1987} Carer Resror 6P ériaP9-akcompeyes mutated
o356 25 R RLGR T b sl SR S g reons

fronathi inathy akti AMEGE nﬁﬁt&dﬁneﬂ whrEbodyBV4.6AV et bloks hinding of human

According to another enbadipent, anti-VEG- antjbodi.es
VEGH, tor it g peniers u S8BT PHRMGRE3 “hat the aginpsiciq peupres f Bovacizumab,

including most of the framework regions, is derived from human IgG1, and about 7% of the

sequence is derived from the murine antibody A4.6.1. Bevacizumab has a molecular mass of
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t he anti bodi es di scl osed in WO 2005/ 012359. According
to one enbodi nent, the anti-VEG- antibody conprises

wo b@suenshabl e heavy and variable |ight regi on BET/@RY008/053376
one of the antlbodles dlsclosed in Figures 24, 25,

d 29 WO 2005/ 0 : €9 -23,
abom@ﬁ 4%%60 & tongsan 1s ghycosxl aged éég %O%ﬁGgﬁatlh%éﬁs&nil}lde the
antﬂ?&ﬁ)ésrlﬁﬁcrﬂ;eﬁfu?%ﬁgd §{£tb@<iiaf%9No s8asantihgd WESHoo AeMdsBedy

known as rani bi zumab 1s the VEG- ant agoni st
adhdHi4s1 diheanfiorEQL antarodyiRseas sunsabodr thab UdIEABESRCantibody or

rhnglELU\;gp ath and mt\g%}g ué}r4 hﬁlérgm Jyﬁﬁ% b 1] bogyﬁamblzumab

is pro&)/c%ﬁ%ly@(a!hhard rb&onfbih &R APRhHIBRY ntivAR iz BSEhaRétia ¥6itExpression
nonocl onal anti body ener at ed accor di n%ét 0 Presta et

vectgy and(b_@g’@m}al fecanentatique angjjpzmg@qglsmggglycq @hadi hye ¢ molecular mass
and
of~g§@@%§%t g:hg(%%%%%éigﬁ¥eﬁﬁp ?gf%1n|ng regi ons
fr poo1ube Dk;lsfdgﬁl%tlaﬂbf alP¥bganc 1 sacleah®l abadirhd @dyioferksB, de., when
t hat bl ocks blndlgg of human VEGF to its receptors.
CXCCAR? BXINARRTEPAIO SRVER of ReW AR catisdC ge fhreloe#ios timing or onset of
the elﬁg}/ ef}%svwe%%%ﬂdgﬁltéﬁ%%g é&lceﬁ) gtah@ﬁouttﬁ %%Eﬁﬁ& 8P Such that it
causseg dsnoed sated dixceesive mapprtopaatmor unevnantledadyodbeds odcurs when

Bevaci a ecul ar nmass of 43 WO 8/,100805
thergois e éé@@ﬁﬁségwhéh%?mﬂwt%éfbthaa’rqrw %38? discased state or
caus% yaReykateld 1Ry Bhsd voEGE cantebhadi cﬁ&aééﬁlctis'él‘?& §Q&oy normal

anti bodi es described in United States Patent
tissug 8 88 719 thered soAld 2008/ D4 486 3csfe BG4 BlloWHemaingills VE@Cape into the

Rani bi zumab or the I\IT ). an | body or
cire e Mo TR et KHmoE PEFR ) B GP B AR 1ol g onormel
angiE&desik ke 1d dea@me Adn-ndpsit 2HdMB&bpldssic I@Bﬁlﬂtﬂ@r%Cin&lMdmg, , cancer,
standard reconbi nant technol ogy nmet hods in Escherlc i a
espeeiglly vasqutasiged elid tumeroindanetagaies @moat (indvdrag ealpn gancer, breast

cn T G SR BLASOR L G A 15 L5 o

ab erkz!ﬁi? ﬁ@;ﬁdﬂ&&lﬂ@l uthii ) o aldis bRt AR AONindlamangsgdernes discase or IBD
ead tq abnormal angi ogenesis, i.e., when

(Cm@szé %aw&né rlGeriys rcebfrlﬁ)aﬁs@“@iflé\ﬁsﬁﬂ%ﬁc MHasuep| Besaidpsissel s
athego%clgrosmt, Qtﬁellogﬁélro'tlg Bla gésnhﬁget?cr arfi G fdr (Péjhfelt BGe retinopathies
angi ogenesi s bei ng Undesired from a e y
incletizgcbpiodpethy dprameivsiey setcblettalt febroplasiaatvotdsatlai glaucoma, age-
uses a, di seased at.e. ce i ve, ppro rlate or

relataﬁmﬁv%fi?ggaeraﬁaﬁl g mac gl%vﬁ@“ﬁeﬁtnﬁw cylariggtign, corneal

grafﬁhé&Q%c‘dﬁ%%@tllong cOMER ddvete) &%h e RRIRBoloRal H@o%@&ﬁﬁmaﬂgn
of the di seased state or  causes a di seased state. The

neovaeoulipizatdn vEds @htsrionsurfase of thearisl{rgbepssd, acilkis neayvascular disease,

dest L1 f .
vaseRE o DSLBrigvergh® B et P Vo) R G B RRSRligme.
angibhBront, ﬂ@%l@h&@éﬁpﬁ@ds (i96l98ink GriN dedisk§adtfofit Wfmmation, lung
met ast ases) sease states invol wmlgrpabnor mal

inflagigatisge pake BN ARnndA RBS: Ppm@nprh@@tm parg fypertension, rnahgnant
puisRERRL A rsc QRO 08, 0% B o SPRERC et pa iy

trauﬂhu)‘f@ym)v(ial nmﬂlamdnmpm alyoRitis akificans Ury@alsﬁoplcﬁwme ém;rndtmng
cancer ées pecially small-cell, lung cancer)
ostepariiitigd( Aaarﬁéré?tyry PWRERSsPRl¥eysHF OV%TE?é‘r‘F%ﬁ%e ﬁg}‘éﬂ%‘??tﬁ%ﬁ;}m spacing

of fl gﬁ%éagdéls%gaﬂcp&ﬁﬁgtc%hﬂaaﬁﬁ{eﬁf Sl dXBNrms) BHwW R ATERERS Yaterine

ase or
fibroids, premature labor, chronic inflammation such as IBD, renal allograft rejection,

inflammatory bowel disease, nephrotic syndrome, undesired or aberrant tissue mass growth
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(Crohn's disease and ul cerative colitis), psoriasis,
psoriatic plaques, sarcoidosis, atherosclerosis,
wardvsrnomses eroti ¢ pl aques, diabetic and other PCT/US2008/053376
proliferative retinopathies i ncI udi ng retinopathy of
prema |ty retrolental flbro asi.a,. nepvascul
<n0ng<faala%f mopgic Jpiafsy BF Rl 3 @13%@?%.9 e gl Weber
synd?@tﬁb”lﬁfo ade g&nu&%mableﬁﬁpﬁ%gwsﬁg | & RYdRPAna GRIAERL, vascular
raft neovascul arization, corneal graft rejection,
adhersmns nsarhd)‘ohardgrrda[tlsnpmdgmpd;la,raszlaﬁtsg parjcardial effusion (such as that
tion of t nterior surface of the iris

|
assoflla ] %Cla%ﬁ‘ttﬁ)a?’ndr?é%lgﬁ S8 di sease, vascul ar

r e%@(ﬁaop A% used h@%inowemgnméfmrtaahmeﬂsn&MMm in an attempt to
meni ngi oma, hemangi ong, alo i broma, thyroid

alteﬂi&l@éﬁtpraégwse ‘eﬁ the Imﬁicyvlﬁ@alq bbejngjireateds @pd cembopgréormed either for

prophxfax%n?ﬁﬁggg the c% < olf 01%1{11%&‘;;5%&0?%}{02%%&9%16 § 50y se r01€¢, treatrnent include

preveﬂﬂmmntrenq@tdr m&fenc@cﬁﬂdﬂ&am’l Sllexﬁﬁ[c&ltﬂf%bln@dﬂi@ d(rmnghment of
associ ated with acute stroke/ closed head injury/

any flregi Rajndirsgtrthoegieat comsruancenot thy BisPasesPravating @%tam

decrB¥ s?’?g fhb ORE 6 BR0Re é&f 109 namelﬁﬁ‘ﬁtf‘dﬁa(fr [H tibs of ®discase state, and
ractory ascites, po ycystl c ovarl | sease,

rernlesldn) oetnipros¢dsproBadiss dacomg embbddiicnisgl amhl:s)el&s @§ the invention are used

ancreatitis, conpartnpent syndronme, buns, bowel
to df&g @%@E}pme@f afq 5&@6%‘? Pbf's ?rdigr premature | abor, chronic
' nié(ﬁWPtA@beﬁH@\t& #A8oUnBDefdr&RAn #hd g Eﬁgétlv%eit%ﬁég%‘ and for
| ammat ory bowel disease, nephrotic syndrone,
penmdxfﬁmee@cossalafb@r whmve thes@aa@edrﬁn@@pgmtmmﬂprmmnc result.

PGP b PETRCECIRy B g Ao E S ST ARk B F e gfthe

1nvehﬁd)1{ agbsivtdt, an%bﬁﬁtﬁ%}b%ry aSY0REING AE facRYOSRNI a8 I AELakO§EBLe, age,
retrollental fibroplasias, scleroderma, trachons,

sex, pad pigiehf of haediyvignal, aISiytﬁ@@blthi}SOf the pyhstanee/molecule, agonist or
antag(]'i{g?tcth gg@;g% Iﬂeastn%g ?%/#?ﬁSe 1@ ?llﬂéclgl?{ ({u%ls ) Eftﬂéllgﬂeglpg&ﬁrgﬁﬁc%e amount is

also®ht usivbith ah Q) @k4d dr d&ruﬁlﬁﬁtdl dfercai df the idb@t@hcf@ﬂﬁblecﬁlef &JoRist or
toclinical  intervention in an nEt to alte

t he
antagghitir i OWGIEbEd By Therberm A i, hencgies @ﬁfw&aeﬂr?gtem “therapeutically
r
43 e SO AR SO Mgk s BN
inveefidrecfifsctiot td Ytemt hediscdsa of diderdepmeveamimb(abe patiegntnde tlog case of
recurrence of di gease, al | ev%tﬁtl on of

cancgp G S ReHcay © fsﬁve@fwet © Atigi 5B 6?dyu|'§gfh%}%he& gf cancer

cellsS BRRBAURNGSRS: Qfc @)Ih\ﬁelghts BANS (1R, N0l BEheTRIRS hidBprBferably stop)
decreasing the rate of di sease progression,

cancgrredl] ifidtration inp ppaphqrdtqrgmsomhtmfe(l di, slewste sgmateetentaml preferably

son R Bl HRGSF ot PORRE o By DR B8 oxcn

one Qﬁﬂl@fec&ﬁﬁé’lﬁyr@ﬁto@ls disoeiatd voith fheS@idder To fRAKASL th¥Urug can prevent
‘effective ampunt” refers to an amount effective, at

grovifb eages kidkrxistipe capssr cells itehn be grosfateaskencytatexiadnioage
em by AR ARLATE e e N G LR g oot
embs dilnsing mh:e':‘t’hmlpamdaﬁy effe¢thre aiovanisiag amoagothhisdx t@ids the survival of a

ant agoni st may var¥ according to factors such as the
patiglit.g ipanethgr g{l@odl th%télﬁrapglﬁa:a% ie%fﬁq:tlvgfan%qqgt 1S an amount that

imploRed ﬂo?fé@glon ﬁ@gsﬁrbﬁfaﬁ@ljd JtﬁéPPf the substance/ ol ecul e,

agon antagoni st to elicit a desired response in
t héOOlrSﬂ] W tpralbhylat&tm:hlday efifetive emblipt" efftwcd hv emammieffeciiee, at

dosages and for periods of time necessary, to achieve the desired prophylactic result.
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al so one in which any toxic or detrinental effects of

t he subst ance/ nol ecul e, agoni st or antagoni st are
W@QOSHD@I]SEd by the therapeutically beneficial pEf/Es1098/053376

The term"therapeutically effective anmount” refers to

unt of an_anti body, ti.de or. a oni.st of

TYP{CH 1%{;[094%8?1‘{@?% Bérsrn@eta.pr@hgg%%/? gg%?tls u%neddfléré % S gylor to or at an
carli@f Q5O diddds@ tﬁgﬁﬁﬁﬁ{ lz(c@lléﬂlﬁéftféc?i% hmolift it NEs ARR @h@tfherapeutlcally

cancer, the t erapeutr call'y effective anmount of
effedmsrgmwntreduce the nunber of cancer cell s reduce

th | ht :
o CRHETRTR b Sl aksg) & b bebtrsB R Yot g BR inhibics
or prer}érrts BRITURRRNAS cOllPaiigor dalidds BbdtructioR of cdlsOWht @rfOlBhtended to
extent and preferably staop) .t un)rg)r taslt%asr S53 o1

inclydetdipactive dsosenes (eg+ it » It ukon Ygr-dve h; RandSer  rBi'i efe and
radlct)a%%lég {Eﬁto%)é% ﬁfgltél}) 8%%%1% Eﬁeu %et{tae g d%u%gggﬁ ateg?lgﬁéﬁl{%& vinca

alkatyi@/hcaibi Q¥ inkladsting Xtopbsitg), d@mi’@ljlcm?hﬂel:phallah @Asmben C,
cytostatic and/or cytotoxic.. In one enbodinent, the
chl quﬁr@:fu&t;e@ﬁupegqbpcyn ar pthek m%c%g@geqrtg, egzgpwqﬁi fragments thereof such
r

o i oD R AP G T ecu i or

enzyerxzttfenkﬂys ad:tive tmmyd)ﬁ/lﬁalcteolﬁl dungabtplaanbr adimabordgihencluding fragments
enbodi ne he era eutically effective anmun n

and Gty eibor F%ffwee oY B R s ras iAo g how

Othé}% iRsMic af QLROleRribod BABY! ﬁq{lﬂnﬁﬁbﬂdéﬂ &Eﬁ&%&é&%ﬁmﬁeh of tumor

ers to an amount effective, dosages and
Cell&perl ods of ti rre necessary, to achl eve the desi red

h 45 WDO,2008( 1008 .
bCHMEDas/ Geiairansy{i s Y BSDIRGe! Shernsyadppgfyl imthe treatment

of c&ilcBE exampre@ Bh yﬁ@@dth&amlﬁe ab&ntyERAdE RIS WRING GhsntPEldras tiflotepa
or at an earlier stage of disease, the

and GYdShyANE: méﬁspbosehrre@m gy aswfamatcs sich @s busulfan, inpgosulfan and
pinc DSEERRNILCELI o SCAAGELY S, AU, nLORARHL OSLERD,

ethyldiiﬁhlnleilhlidJﬂnbﬁlylaﬁfela@ﬁlﬁVﬁlﬁbBldtﬂgeiltfretﬁlﬁtﬂepﬁle&fyldhehieﬁlmine
and/ or causes destruction of cells, The termis

trictylgpenhgenhorpnid P,rrélpméerre&ama)éphlqremd@&rlé;sré@efélébéomelﬂrlzm

[
bR PRI, RIS SRR PN S Rt
(drogabgnol MEIARINGIX®@]; ehetatiphamine] lapachdhcalchizincs hmtu:lfmc acid; a

campoi G i BhperBiois Malgso aaes 1Y HRNERNBE CBT-b)
(mne{eeﬁr oprmre@Aqi@ﬁ gce@ﬁ@ml ot RBAY SR oRBEh, faﬁagrﬁeﬁhecampt%thecm)

thereof such as nhucleolytic enzymes, antibiotics
bryostannmllsf&t@hn £3C4h65 (inchoiliog its edezsidsis corclesin zrydr’atzr:balmsynthetlc

ve to s, of bact a ant  or,_ani | .
analfigics ) BobiTEaRin: BT R aCitiEbosi e Bnulo s Micutarty
crypedifhyting éf@rdrﬁj@pl@lalﬂ $)t BBIEstin; ANbE LR ERI(inRERINSthe synthetic

di scl osed bel ow. O her cytotoxic agents are descri bed

analpgyeslK Wa2 { #thand; € héﬂM hgelsutherphie parfaatistaiioy p s#rcedictyunor

spongﬁgtitﬁl Ft%%%l? ﬁlélgn usggl?%t &ﬁ%ﬁ?ﬁ)ﬁ&{l rcélgotqg;%thfamh cﬁglgﬁléoeslphamlde,

cstrdoxanpt, eﬁasfafrmdhenmltwetamuie; gedgenrtiamincotidehgdrsgtlatideng
agents such as thiotepa and CYTOXA

meh&v&negwr&b@ i RpEnCSERTIBg: pr%r%lﬁfé%grogqr@rmée wdlmpgard;

nltrdsm%ﬁé‘)ﬁféh Q@atﬂﬂgtlne chlorozotocin, fotemustine, lomustine, nimustine, and

ranimnustine; antibiotics such as the enediyne antibiotics (e. g., calicheamicin, especially
calicheamicin gammall and calicheamicin omegall (see, e.g., Agnew, Chem Intl. Ed. Engl.,
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pi posul fan; aziridines such as benzodopa, carboquone,

nmet ur edopa, and uredopa; ethylenimnes and
woreaossbasn®l anm nes i ncluding altretam ne, PCT/US2008/053376

triethylenenel ami ne, trietyl enephosphoranm de,

33: ii{% %@éb@Sd{%@l 2 qﬁégggégénfig@%ﬁ?w&%ﬁaeﬁaavw as well as

neo&%ﬁlﬁ@s&aﬁ‘ﬁ' dhr@Rsh R ilrﬁflépa'téﬂ%?amoprotem enediyne antiobiotic
del ta- 9-tetrahydrocannabi nol  (dronabi ndl,

chrom&@hb@&)g a91)1¢1n¢zmwn$ aptmﬂmtmm abithpaeyvoh., azawtioh déamessins,

ulinic ac t ot heci Iudln
Cact@meﬁl& FE ‘%Eﬁlélr SngH‘én ot é&%ﬂ?oé’% Pﬁ@ﬂ’%lnl%g?“%&‘fmycm
dauroriitiBia! @GebicHYEITERAROK ) JL-néte@t ik CAPRIAMYECIN® doxorubicin
scopolectln and 9- an1nocanptothe0|n) bryostatin;
(mcl@dlnlgymrah@lmo GEorgesn( yneemeiphgling- éowdzlélme&pwrrohno doxorubicin
and 8 {%eqsriﬂg{:l%:)z R?Iju%f% %%1 rﬁﬂ?Xlﬂt Di%}ub?c n %{qﬁ céné mitomycins such

|nrc aci

as nﬁtb)&@bﬁl@,ytﬁy@@hémﬂfctalcﬁiu h@gdlatnycﬁlﬁ miv@mlwms rpe@lo&iﬂi;d:m potfiromycin,
yptophyC|n 8); dolastatin; duocarnycin (1ncluding

puromReTry iHe ARy FiR. TodARbIE eSS cPIRiENgSeRtRFogiRg tibRpeidin, ubenimex,
zmogi!aﬁﬁ'té&ﬁ[b‘?&h”anﬂ%@t%ﬁ&ﬁths%@h'agrn ﬁw%%&%@q{l& gyf}u!arour 011 FU), folic
spongi statin; nitrogen nustards such as ch or and
amdcahhlogmp;bdz as@nopﬂ&nhgpbt!hspham qb&,roptemt nanmgstiane purlne analogs
|f§f nechloretha |.or et ham ne oxi de

suchdida b rnCT AR IRFHARINC e HB S AnAlogs such as

anciRIbRRNAAVRIRC6 -k LR RRS @hRur, BY@fablnc At idine, doxifluridine,
nitrosureas such as carnustine, chlorozotocin,

enoditgbwauidexumginet amdregdns @uclmsmahtstenmle diochostaapionm pspignate,

epit @il SRR AR Pl GG REaan & Ahigaeimindisy mitotne.
trilo§@hd; Cf&n@caé&@fegléﬁmgladdch 6S a8linie- a@}d NeYve; Slaephdsphdmide

Ed. Engl WO 2008/ 100805 PCT/ US2008/ 053376 = 33:
glycogde; Pgenqlwém)c) am@mealma@ﬂmmsaﬁ@n@ diestepbagihdrsaairaneacdatrpxate;
e SRS ST kb DRERE LIS Bl ATORIRAc

ctoghfeidy albinar 1@1&)11;6 Hﬁdrﬁ@ﬁé&ﬂ!@iﬂﬂﬁn, lmﬂalﬁﬁﬁyﬁﬂaﬁtansmmds such as
aut hranmyci n, _.azaserij ne, bl eonycins, cactlnog%0|n
mayagsigspen ﬁnsa%tpﬁanﬁﬁﬁ%gwortea OﬁéfﬁFﬂqer ROPKIARBAL RfEACHNS,
r
oGk, MEKEAL, iARER K Sion o ARy Rp A prosarbiging: PSK®
polygaacbaniddi cognpior HS| NatoratiBrodnotk) ugene, OR); razoxane; rhizoxin; sizofiran,;

anonor phol i no: doxor ubi.ci n, rr.ol i no- doxor ubi ci
SpirgREm ey BREAIS aeﬂqg)ma%wnab%z 2P upiig Ry mine: fichothecenes
(espbdANFPICHRin, VB G AT¥ErdIn Amﬂdomgﬁidme) Si#€than;A8ndesine
m tonycin C, mycophenolic acid, nogal anyci n,
(ELEISIN@@ di IhEESE@I) ahy@bwmq) mailnomnytmemmwbmndny aiitplactol;

pinP ST sl IRb L Gk P RLESPROOLAL Lyt EOFRARE D pacitaxe

(BrigtoL MyeRt Sl (Dﬁ’é"ol Pnﬁ@et&en\hps IAERAR ANE™ Cremophor-free,
5-fl uorouraci | folic acid anal ogues such as

albuguprspgiaedred nfmphmc QEReation efr rstisx el AmaricpetRhexaecsutical
i c
Part{?eﬁﬁ sr&ﬁaﬁr?}ﬂﬁéég g@hno?s‘gjughﬁtaﬁ%&b@%@ 5‘>‘?etax6e1 g@ %@H%%E%ﬁ% ROFer,
Ant@1yc Ffaabd:)n ehloanbadil; igdinbieabife (&E&MZIACR[@I)& 6-tmagﬁmﬁmer mercaptopurine;
cytarabi ne, dideoxyurjdine, doxifluridin

met@ﬁ@éﬁt@am}%@m ARaQETSUgh ARCISEIAYR @gﬂs%b%@wo yinblastine (VELBAN®)
platifn! %g&&@@(e\/}dﬁéj%%ﬂ&%é) Hﬁto%&tpdﬂ%”glr @mst e RONC?

mepi t st ane, testol act one; anti ena S SsucC
oxalgratmo dﬁ_tuabm\’fmn mmt&glbmet(NtPéﬂéLBINE@) astanencf erniatrcxaa«mdaunomycin;
arnilgﬂ% L en I&%B 159&? 2 ggpglssorfnregllsé 1r1]1|h%1t0r i{?"S 2%88 gélﬁ{lgr%renetlhylomlthme
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gl ycosi de; am nol evulinic acid; eniluracil; ansacrine;

bestrabucil; bisantrene; edatraxate; defofam ne;
walesmsaaisos ne; di azi quone; el fornithine; elliptPei/us2008/053376

acetate; an epothilone; -etoglucid; galliumnitrate;

roxyurea; lentinan; .| onidainine i noi ds suc
(DNQ%O H—‘é%wﬁévweasarﬁfan%%aﬂa BE§! mew%@@i@hmaceuma
acce‘ﬂ’ta%f@%%ﬁﬁ Ta@1¥8 or H&Wa@@@i@ﬂ any'JftE Ao Beis wdIeRIBatbatatiBns of two or
phenanet; pirarubicin; osoxantrone 2- et hyl hydr azi de;

morppbiha abewd sueh aPEK(@D, an pblbrywammﬁmactenﬁmrﬁpl thoray) &S
tu Pro .Eugene,. OR); zox
eyelQEtissp e 8iublsib ARG “PARFAIBARD g HOR: an
abbreViaBén fitAnfatrdend regfmet ’bvht‘ﬁmx@ﬁ hiih EIYKAMINEY) combined with 5-FU
trichot hecenes (especi al -2 toxin, verracurin A

and g, ALGHEoRH§ b B HEIPEicarhin inclidrdba PrietoNic agents uscful as
antl‘tg %tyqbrusé% oga’tesFglilcglgtgcn{g&fa)ngmoﬁgg@i\@%dg% am@%? g@%%_auﬂgtatlns

MM@[EazbidrMMAjE for &amaple.) ; thiotepa; taxoids, e.g.
acl i t axel (Brl st ol - Mers Squi bb Owcol ogy,
S

Pr .WQ:l%t’)L hsmgthprapapedeans TRISCISISH GPU'fhP%Onal agents” that act to
|
s BLUR N0 058 T ARRRELL PP B AL i e ot o
cancSc had atrarfepn ih lthd foanh ©f systmlic JTEXDIEREOdY trekamehtaXiey may be

horrélchhﬁg ee_ggsl% lgse ?@%% 1[11): uﬁg 'égtgl%ﬂggrggggqﬁtsele%glvg Esa‘}po%gg I1re|cept01r
modﬁﬁ‘%&@%lﬁ@l‘«!@) @ﬁoludlﬂgtf&oéxraﬁff)% %am&l&h'(ﬁfé[ﬁ ﬂ{ga[h 08Y AHER®
as cisplatin and carbopl atin; vinblastine (VELBAN(r));

tamqulien), RIS TRopowiitbac.(dvplos e, #hydfoantadwxifion ttoiraifiencokéxifene,

LR B REoren g o ke PN RS0l BhEP s Rl Farosen receptor

dowHa6A 0% (BR DsRHoBRR ke ﬁ[hcﬁb@%ﬂfpﬁfb@% 85 shuP BB ﬂfé&fv@ﬁ@s for
i nhi bitor RFS 2000; difl uorone mthine 47 WO

cxampplogenn8os hpoynisziesng bgamec (L )agométs|5h@h #sLYPRAN® and
ELIéﬁmgﬁlﬂoﬁkd%ﬁc&ate grge 1%1%?%[@%31?%@? %&t)e and tripterelin; other anti-

andldgtfﬂs\saéh &’sﬁﬁut@ﬁu@[lmlmﬁmldeema M&@tarﬁﬁiey\ﬁid araﬁlatase 1nh1b1t0rs that
conbi nations of two or nore of the above such

inhilgit e engyime pigrEAsa: Voiah restlagescsitpeiarodudira thfadrenal glands,
C\.C [

sl PO o AR U T PO A ol st

AR @ ¥MesIN@ntx enmegtiang Hfommdstancex & dirgrode, IRAV (ELKKADIOEDN), FEMARA®

conmbi n i FU and. | euc Vi n dit.i.ona }
letrog bt AR U R gefild. T rag@oh ek JeauHaT o chomptherapeutic
ageIHS?'ﬁlEHﬂde@@ls Iﬁn@f)h&ﬁ% SsEEHE &émbﬁ&@(f&sexa%&ﬁ}@ BONEFOS® or

mayt ansi noi ds (DM |, for exanple) and the auristatins

OSTVNRE), éHH)RK&\ML@femdr@wmﬂEeSSQ%OZQMET@@@@mdmcap@dﬂtzobdronate

FOSATRNE R FEnd AREBIAR oty ORGIR S B RFR ifuarbftt P iponeLe

rlsediQﬁdI@rh@Sleer@ttro&@ﬂtaIB[&r(@tle} &1Bﬁol@ﬁ@ﬁ\idkd§fde c e ranal@@)j antisense
are often in the formof systemc, or

oligenustpotiden; parfigelprlyghipseehat H@F%Mesﬁlﬁél‘?ﬁ émﬁé 4n Elgstfslmgl raghways
o RO RPN R S5 By RO PR o, e

epidéinina Iguli-th Ga dueal AL (E)GF - Rﬁmamlﬁ@ns)lch VT H]ERWI)OPE@ vaccine and
ral oxi fene, drol oxifene dr ox t anoxi f

geng YpigRY Masranes kiop Sxaaple, A LWYEV#?&M SSIHE] %EHN@CTAN@ vaccine, and
VA%%Q\KJ LURFGTEE BRG tRBIsbimRf L8 ¢ $HHH RS AR B NIRAE AR H;

recepto
lapatinib dltosylate (an ErbB-2 and EGFR dual tyrosine kinase small-molecule inhibitor also
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down-regul ators (ERDs); agents that function to
suppress or shut down the ovaries, for exanple,
wo eaositmisas ng hor none-r el easi ng hornone (LHRH) BPODOEENS053376
such as LUPRON(r) and ELIGARD(r) |euprolide acetate,
oserel | etate, buserelin acetate and tripterel.in;
kno %ﬁ%ﬁ%ﬁoi’g&ﬁa@ BlEReCQichmaccrptablgipitfe aciy piAEiAYes of any of
the #a¢c bi cal ut am de; and aromat ase i nhi bitors that
inhibit the enzyne aronatase, which regul ates estrogen
pr ¢eLSH] dn'"growthhishdaoenegentylvaredsised bercin rafrs tbarcompound or

e
Robb®y dist aNiife of AFiRZ Ofigus, fRe \gko%@ﬁﬁﬁﬁibmry%@men?%%%mh

_ letrozole, and ARIM DEX(r) anastrozole. In addition,
signfigentlyesdpedsithoperegnt dhef-gppigsiies calyamBphpsee | Hrgawples of

[ hon : | ogdr an 0

oo eSSBS, FLESEELEL P BERRL By s o
thanNEp 1869 by chZONEIA thht imdLedG o airestaad dM-phisedrrestat®assical M-phase

FOSAMAX(r) al endronate, AREDI A(r) pam dronate, .
blockgsinatyge)the yinges (dﬁz?flét,lneo%ndmﬁ@@@ef)taxap@&s aeyt toratsamergge 11
L r ' i 2. 143-di ucl ' .
S 08 AP LIR30 S BLEL IROHE B T
agerpathbt audsa6ll ylsolspdotdn atto Shftiakd 4rr@k goresanpie, RN A alkgting agents

signali. at. hways . i nplicated in abherant cell
suchsdfmp iy B@an_sg%% facgebazing, mEghliRAmipg gl ifamefhgirexate, 5
fluotdubBRS, arfYa-(E PRE R RIfoM 210h Rad BE FRInd £ T8 MYl dubPBaR of Cancer,

vacci nes such as THERATOPE(r) vaccine and gene
Mendhkselapynd/arael, nds, Cliapterdx emtpled, " Call lc@UEGTHUN(tion, errogénvs, and

LEUVECTI N( 1, ine. and | D(r). i ne: .
anGRRTLENRL ) TGES b AP eSSk RS g0 copecially
13. MARHExandsapadlitidcbakt dRsiakal) are(fichicePdrd g@Béth e dftdh the yew

tyrosi ne ki nase small -nol ecul e i nhibitor also 48 WD
tree.zég

67200 §B5XPEFRIL.RIBme S pgikec Reondiviicaiseddngmaba Byropagityew, is a
jcal : i . .
s BORIRESHILSEP Yy BRGEPPRB L2 Eh A SRl eyt ne

docdtadel piohty thagesumblwbLmidtsbulbe fromntub@iredigciOandl stabilize
. conpound or conposition which inhibits growh and/or . .
mlcrlgpgquiqs OV PITVGAIBE dg)oggpeprlz@gp]@_vyhlgh reaplts 1@%%«? Jé@gqlw of mitosis in
celldgRobo4) either in vitro or in vivo. Thus, the growth
I nhi bitory agent may be one which significantly
r e@es] t‘Pexpebeeritiage anthraRgtlod-aaxiprogs s iThg fid e¢Hegical n@me of

hase.. f gr i.nhi bi tory agents includ

dox iy tnslsEﬁi—%ﬁ@-&@-ad%u%P%Eﬂggwxg’rﬁéé%ﬂeﬁaawaao13103&21-7,8,9,10-
tetraBYMBL6,8.1 DAL r@ﬂa@?ﬁydr&%%%t% - REMHoRyIshBlndpRedE& Ebne.

arrest and phdase arrest. assi cal - M phase bl ockers

i nclude the vincas (vincristine and vinbl astine),

t.ax nd, t apoi sonerase |l inhibitors such as
IH'é@?%?ﬁ%r%gﬁgb%%F?ubicin, daunor ubi ci n, etoposide, and

bl eeMs6] Ma odd1@ect, G htibA provadek @itibddlesah&®isdiol Robo4. In one

over into S-phase arrest, for exanple, DNA al kyl ating

embagiating angnikobe4 panendyrie a moseelantlsoribodyd de gnp sbagiment, an anti-
Robg%E gﬁllb%rdﬁtlpﬁ‘r%lﬂlz)ﬁg§ gtr%gi_n%gtl, ggr, {gﬁtéag,oéa%?-)és?fﬁgﬁ %ﬁvtor (Fg‘té’)z fragment.

uor our ac rrn an
In ofioembbdimerdthen Mxi-BobbhintBady & Ofhikaric,diumaniMeddelmatan antibody. In

and Israel, eds., Chapter 1, entitled "Cell cycle
one prafedigenbAN aplidogeh aatibogdids PyHiGdneopl astic drugs” by

g/l; E(Zdélﬁzq | lgltalg.ﬁiher Ss\ﬁgct%lﬂﬁkdﬁ(réﬁtioabf)&@lq@IMd@s eﬁ'c%g@g’anti-RobM

antibodies are provided. In certain embodiments, vectors comprising polynucleotides

encoding anti-Robo4 antibodies are provided. In certain embodiments, host cells comprising
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13. The taxanes (paclitaxel and docetaxel) are

anti cancer drugs both derived fromthe yew tree.
wOowstienses ( TAXOTERE(r), Rhone-Poul enc Rorer) , PARUB20081053376

fromthe European yew, is a sem synthetic anal ogue of

pacl it axel r Bri st ol.- Mers Squi bb). .. .. .
SuChP%‘qu% dqx é’l’fo"g\g@q %Eéﬁh%(@l’e‘ﬁ pgmftlquqt,lgg %Qélég?é‘ftvnﬁf’ompnsmg anti-
Robf Qﬁt%oﬂ@élo?ﬁolfyﬁﬁﬂbéti&k‘ bhddah ElSRéﬁbq tiBhdikd 48 W'%)rowded In certain

m cr ot ubul es by preventing depol yneri zati on,
embpesndntss a compératiomisialihiinosccoticariferosilaionror the Itﬂestment of discases

00155]. " Doxor ubi ci n" an anthra {T
and L}]ﬁgr it IPCIB D8 % CHSRe 2 %Frosalgg%lrsu@ %feﬂ & glbrop a51a ernanglornas
chrohﬁsnﬂarﬁhraﬁ@n ik tBacRTlaP BeRiaSoufartdidcd Q8 XproBfckat VA X SHlPSRRM! @dabetic
nosyl )oxy]-7,8,9, 10- tetrahydro-6,
retlngpq_ﬁy,t qgeﬁy]@‘pe@@aogla(r Hygrnesajian éAMI?), peovascular glaucoma, immune
rej e%%siqg} glél}{sggan[]f%{)%gﬁ%tl P%sug %gg 8@1%? t1§sue% rhéa‘%]a\‘;oelﬁgptgétls psoriasis, and
compimaubbaicrast i bodi es t hat blnd to Robo4. In one

enbodi nent, an anti-Robo4 antjbody is _a nonocl gnal

am[(?%lééif Exemplie menpelanahentbodigs derived frpyoRhaga{ibpeygre provided
hereirf‘at@l{he@&ﬁﬂe@qgﬂs fﬁ%ggﬁ&tbelcﬁxf 9Thos@d aﬁﬁp I%gs??e d%'%nagéréi YW71.6,

ment In one e
YWahi ) YROAA2, W7 b8y W§' 9d, YW TS, and YWAAA 1 z &Hoseamtihodmsrwere

o5 e e BSOS e AR WRBPL80 A1 22612,

wiwzf@i bprRywWHO Ly e@Wﬂ%@s@@@WW‘H A1 3879904 2251.77
anti bodi’es are provided. In certain enbodiments,

YWV beE.622 1cBNprli. .3y 7pol Wﬁ LGP EbL.2.06W 71 @AJBUP.AGW 71 22.H1.46,

YW eIt T oa il 1l ESRETARG 1 adMop Bister popigsevy and

11ghtP&BE{A£$2ﬁQ§/dA%€a%7sﬁ>ft§éJﬁmbwé§ BfcScBfofthih PyhE&d. addm.

anot her aspect of the invention, conpositions

cof@His8] ry amitbpdy Rothe Anventipberdi @snisise gay §iitaelcdpimagesy human
consg{e}%g glligﬁgc%ﬁ%fgﬁ%&ﬁ%ss’%aﬁaénggﬁggoiﬁlﬁdggg %@Wgﬁ? gxhlloﬂs the desired

biolpHied vhaactttisik (£.9r dbsted dindiog aﬁﬂﬂﬁy) r eat ment of
di seases ~and di sorders i ncl uding canc
at HAP &Y | Brapsicabodigpgng huag 00f1$66%%pﬁr9a§%0rkﬁb%w94r% frag, or
r C
e T L e D S P s subgroup T (see
FlgurﬁtJAl ambﬁlhyconagsus thatedrknmqudnzes. degener ation (AMD),

e SR bte DY FEentp CR B et Py bisse one, bwo, three or
all f&ﬁ%f@l?é 1%'119 fgf%héw&k sBRhtAsi s, and  conbi nations
t her eof npl ary nDnocIonaI anti bodi es

FRIwempm@mgfﬁ\dﬂL‘dEﬁEﬁ@éLVQBGQr&ReIJSéJPpA\S%SEI@dD ¥erld).n and
descri be Those anti bodi es are

FR2 comp %%W%Eé%?ﬁ%%%gg YW1.89 YWO9.1,

FR3 Bing RSB OWiRisds RFTIRXISESRNLT PN REDRANYY CYSEQ ID
E.?‘%d N P DRANYIT CYSEQ

NO:V§W1. 22S1. 16, YW1.22S1.23, YW1.22S1. 24,

RS Y DG T Y ST E DO 55 P o)

YW10152] H other dMBAdizendsl1thd &H cofdEdsug Zrabibworks include:

YW 1. 22. H1. 91, and YW1.22 H2.31, The seqguences of the
humgg éf\@mgq%oup I consensus frameworks 1-4 minus Kabat CDRs (SEQ ID OS 111,

112, 113, 16);

human VH subgroup I consensus frameworks 1-4 minus extended hypervariable regions
(SEQ ID NOS:114, 115, 113, 16 or SEQ ID NOS:114, 115, 116, 16 or SEQ ID NOS:114,
50



i ght chain variable domains of the anti bodies are set
forth in Figures 1 and 2. [00159] An anti body of the
WO pM8bG8eH can conprise any suitabl e hunman or POTVER2008/053376
consensus |ight chain framework sequences, provided
llsbﬂg ggtibody exhi bits the desired biologica
2 racteristics (e.g., a desired binding affinity).

b 293P0t S0P BorREROL B Mvor UM IniGRR EAS CDILY GIRMIS Ks:115,

erein are from or derived from VH subgroup
119,(1€6el1®i gures 4A and 4B) and/or VL kappa subgroup |

huméli Sﬁ_é ﬁ@iggéﬁp[e@ 6€@f?£’$ ﬁ%?ev&%oﬁlgssﬁa%ﬁﬁgsfe%%%d\éﬁ 35{;%qvariab le regions
(SEQBTROSIIRI NEY, CRTRbict SEQE NOSI21L M2 29r 16 ¢ SEG NES:121,

the follow ng framework sequences: FR conprising
122,80 UBSGGGLVQPGGSLRLSCAAS (SEQ I D NO 13), FR2

hurnglg % L%gﬂ%p%@%%%e&?&gllp rn'i}%s ]Iéa)bat 65%5 (SEQ ID NO:125,

rntsi
126,RET| BADTSKNTAYLQWSLRAEDTAVYYC (SEQ ID NO 15), FR4
conpri si ng WBQGTLVTVSS (SEQ I D NO. 16). [00162] In ,
humgp Y& subgrae INetnscnsphayrveikn d ehiigisex ieResbhypsTvariable regions

ST MG R IR Aot b S Adsaae
129 hidimi6)yH subgroup | consensus frahemorkg 1-4’n1nué
numg y T Srgepipt gt oRoe ragus hae: (PG CBg gl pt6133. 160

humPSH &@e@ptor P 0ra w2708/ -3 %ﬁ@éex?%eyﬁgﬂ&gé%%@iong %@Q ID
117, 16); human VH subgroup Il consénsus franmeworks
NOSLI 28, ti2fus3 3Kab at SERP XGEO28DI290834.118); 119, 120, 16);

o R SSE 0B iy ETGTEK AT Rty I 5 3. 16
or 120, 16 or SEQ ID NOs: 121, 122, 123, 16 or SEQ ID

NCS: 121, 122, 124, 16); human VH subgroup 111
humgp YSEaeegrtor 2 drsaieuokls 1H4 mipinerdekdad ayp ToREblSEgonD(RER 1D

26, : V]
NofES 12420 1T N By Ve oanip S| usagReptac, 1
16).(SEQ I D NCs: 128, 129, 127, 16 or SEQ I D NOS: 128, 129,

130, 16 or SEQ | D NOS: 128, 129, 131, 16); human VH
ac¢¥PO3} 1n ong ainpoimest. heaV Hiarerpiqrdmyatan drgreewoskes giqy 4 (H-FR4)
s WAV T3S (SEQ)ID NOYERN VH acceptor 1

Combggﬁemogﬂs 1-4 n?éu%éextendgz hyper vari abl e regi ons

( SED16B] THES/ 1128 ¢ptd? Bumadi8 Bame ok mBEQIriNOBE 112®, tht@9or four of

&ﬁ4,.1§%;
the following framework sequences:
FR1 comprising DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO:9),
FR2 comprising WYQQKPGKAPKLLIY (SEQ ID NO:10),
FR3 comprising GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO:11),
FR4 comprising FGQGTKVEIKR (SEQ ID NO:173) or FGQGTKMEIKR (SEQ ID
NO:139).
In other embodiment, the VL consensus frameworks include:
human VL kappa subgroup I consensus frameworks 1-4 (SEQ ID NOS:9, 10, 99, 100);
human VL kappa subgroup I consensus frameworks 1-4 (SEQ ID NOS:9, 101, 99, 100);
human VL kappa subgroup Il consensus frameworks 1-4 (SEQ ID NOS:102, 103, 104, 100);
human VL kappa subgroup III consensus frameworks 1-4 (SEQ ID NOS:105, 106, 107, 100);

or
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human VH acceptor 2 frameworks 1-4 m nus Kabat CDRs
(SEQ I D NO 132, 126, 135, 16); or human VH acceptor 2

wo ec@samsnks 1-4 m nus extended hypervari abl e rpQi/O8%08/053376
(SEQ ID NOS: 128, 126, 135, 16 or SEQ I D NCS: 128, 126,

16 SEQ NOS: 128, 126, 137 |
humgi Ielfe@agfsmgwup Rheomorim ér@mem)ﬂﬁu%&sﬁ@ﬁé@@gflgg] 9oh10. 100)
165 Whi&OHRak %r\ﬁ%@-ﬁg\@% 1@1%5@165@6 N@héRdman framework

[Og164] The VL acceptor human franmework may conpri se
sequenes; selasted, whetber that eoem @fhuntahemiroinbghabulgn o1 almewor tonsensus

ST o S ST 1 R, QL RESSE SV 1€ (SEQ. e
ex1s%:> no AcfBsub b r@ﬁtlve to the human immunoglobulin sequence or human
SRFSGSGSGTDFTLTI SSLQPEDFATYYC (SEQ I D NO 11), FR4
consgn¥Hs i anepriF SABTROZE| TRSY BE@erDngl@lhsng)tw@s alrecs@imm KRumal;
usuel(llg%g%nJ %ree Wo %f?’ gﬁe er(mlrﬂo @edéffgrgﬁgegloms clat 1ve ?o M% uman

nSensus”fT amewor urran Kappa Subgrdup

1mniun6g1651ﬁﬁss¢quéﬂcansewSkﬁsu1 -ﬁ41n(e$5@c bdaué@s 9, 10 99,
3 human VL kappa subgroup consensus franewor ks
1 VT Hmema@e rq@qn reggiuesmfdjw Dot AN Wb@&pﬁ@éﬁ incorporated

into ?.k%g?t g&ﬁP(O{ Y&F%&éﬁﬁﬁ@ﬁ&l{/ﬁ éwg%? S lij g r o?&% lOPe S en i%orate

residuca newaspsdidg t thSEQbAT DRScdNEs, th@@hoﬁﬁﬁhypb@@h,abledoolﬁfemdues

2008/ 100805 PCT/ US2008/ 053376 V|
the KB S0SS1 POD CBRE TSI B a1z Y PReRd Rl region
resmﬂa@@as flBws 10 b BOHERI 2%&'(@1} @@-S%C(EQP&QFSWFL%) 26-35 (H1), 50-

dentical in sequence to the human framework ~sequence
65 OséPéét(H@) anh@-hed, 9l4l=ﬂé)2 Wi‘-l@ﬂrﬁf&)hun&n i munogl obul i n

or consensus wor k the rese nventio
a3 uEe RGeS St bR herein,
it Wlﬂlr&'apﬁi@c&ftédr’tﬁataeﬂis @n 86 h@hl@%@ﬁﬁ 'VEMU.S%S I @k atdn¥fle tfuctdiacid
human i nmunogl obul i n sequence or human consensus

encadingnibud exred agien a@d sqsses wéﬁ@@n@‘ﬁed@ygmﬁ@mg Rpclpnacid
enco% tBE %{o% é‘@i%b@@ W£ se léﬁ& 0 t){at tﬁéJ fmr\r/%@? 13}18&% tﬁéreof are

am no acl enc ny re

changafmmaxgbptbuhmﬁarsﬁqmewsl& Iemdmnslew;smataﬁhg AevBic kcid encodmg the
sequence. [00166] prervarlable re |on resi dues of the
humgp yarlaforasnisEBIRpcatethptihe hyprrsiredle domain fosidugs are changed to

non-A0fR ?esyﬂeQ%%gts%thQH%}ﬁg 5191'3%\9@%312(&?15% ﬁ%eg(f%?ﬁal %gg@x{&% etc.

may |1 ncor por at I esli corresp
CORO(1e8] du e, cxtimploShotelm, aypgrpenabde feglunegrhbapvarmsisduas generated
T{qll}g @gm resi dues 1and/ or co ta% resi dues. Optionall
by Hlageness H$ eSS APIdinEodiRg f rhun}a@%%%r SEQUYNGPS, YHRE 2

sepa?e[t@ ohgtﬁfg&l%gﬁ?ﬁﬁ ea%}%@r\(ah%le @802 Kufnle@) e 2N INBY0AY Enzymol.

154:367-382 (1987). Approprlate changes can be introduced within the framework and/or
hypervariable region, using routine techniques, to correct and re-establish proper

hypervariable region-antigen interactions.
A. Antibody Fragments

[00169] The present invention encompasses antibody fragments. Antibody
fragments may be generated by traditional means, such as enzymatic digestion, or by
recombinant techniques. In certain circumstances there are advantages of using antibody
fragments, rather than whole antibodies. The smaller size of the fragments allows for rapid

clearance, and may lead to improved access to solid tumors. For a review of certain antibody
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65 or 49-65 (H2) and 93-102, 94-102, or 95-102 (H3).
[00167] While "incorporation" of hypervariable region

woeasdomss i s di scussed herein, it will be appperistesos337e
that this can be achieved in vari ous ways, for

I I d d d
oD OEE ST D JoNDAEa ) sl g nucl el ¢ aci d
enwﬂwop \talﬁf%umé'éﬁﬁgﬂérﬂa@@b&m@loﬁe@%@%déﬁloh@tannbody
the framework residues thereof are changed
fragm@ntepff oaditmnatly, thessrfagordatsrest daessd 0a phyeqiymadlgwglon of intact
di :
R NS R TR e S AT

24:107aNge o920, andWreMMAIER al EHGUED 291 (Y8 Y. HIRSLE thde fragments
nucl ei ¢ acid encodi ng the desired sequence, et C.

can p@P be BJoduacd dieccdy irpremtheanshnst cn% @ﬂb i angl SeFv antibody
fragﬁl%?ta%gnn glg %é E)éqqessg& ; g%dssgé\lﬁlée%efgoglg?{r ng L lﬁusb%loxKVlII% t%e facile

prodact@ps Ditrgs @goRNGRS thdds fagmants el draghicgBrue be @‘olaﬂai from the
for each hypervarl abl e region. Kunkel et at., Meth

antitpgghy\phage libragas @W@S@bei@g’vlserﬂms%ﬁw %frmﬁ@%ganc%fhrecﬂy
recoogreﬂ %ﬁpﬁ dan‘ﬁ’I c'h@fnfbahg 18RRI g/ Erﬁ ents (Carter et al.,

hyp ervarla l'e region g routine-t ques,
Bio/Cermelvigy 46d 6B€16é$199@b) Man‘dmgeo andtyipreapparach i (eb’ )2 fragments can

be 1B T e BB AR AL sl e b S B g with
1ncréars@(9{ﬁesml§ halMd WlSlﬂ%ﬁmQ}&e%Ybﬁallﬁ%ﬁﬁﬁé I%Ehdﬁys are described

tradi tional neans, such as enzymatic digestion, by
in UrSs PotritNon 418691046 rmuhqu@shmdms dertha pmd@pM@u&ﬁsan@ho@ssfragmmés will be

on G585 SRl P ARSI o Rt e

ﬁrag1fn%1’1119(l§ﬁf\1)SSe%I W(D/%/i@l@sf@m Pat. N3 25,3NCEY4; ARE SHRY 458 a8y bfd scFv
i mproved access to solid tunors. For a review of

are the pRla;spedar Vib éyfa® 2ompinpgDgics uses dawﬁ@zgmmscgsm@ thus, they

SSRGS 8 RE9 W Yey i s o

be coigybepes yichr fukioa of ardffedtboprorin arithbodly amﬁﬂoa@ma taboxy
Traditional ly, these fragnments were derjved vi
termpustod gn y?@]f"c Sat desbarfrsrrceritgad- Banebasekisurry Ebeeantlbody

afit bSO 2R s g gsen sl wnd oo g, o

exaraple, Stshllmnmea,ntlza@.eﬁmayb@&ﬁ))l))speleﬁ‘mmrémspemﬁese fragnents
can now be produced directly by reconbi nant host
cel |l s. BablurmwmiaxkbAbtbydiant i body fragnents can all be
expressed in and secreted fromE. coli, thus allow ng
t heod1ac| ITee ipveRdoE th@mpaksek Aigeniasdaiibsdiet. VAAs® methods for
fragnents. Antibody fragnents can be i sol ated fromthe
humamz}qgm npb@ci/lgsr graknewvg iys @ Aigpgeample, a humanized antibody
V Lr C g
can B SHERE . ik Rig oL ARTRAIA RO SRl B Ybjep i pon-
humkf difick@ndn-agiren bsinpCaid esideds @t often Bif@tclao hndinggyt" residues,
.10: 163-167 (.11992)). According to anot her approach,
whigh agp pscafly {graitdn amnmngat” vadible demany fmapizafigpcan be
esseﬁ@ﬁ%‘rﬁ%&d RARNVifEHe rﬁéfﬁ(‘id%fev\llrﬁ@tbanﬁ% WdRBrs) Fones et al. (1986)
f nt wth 1increased in vivo half-life conprising
NatmI3Q hge2vesepiccmipinnadiah d 1 84%) \oe-e382i3A8-82 7 a¥ erhoeyen et al. (1988)

Sciegceesﬂd: %%ELIS%), by substituting hypervariable region sequences for the
corresponding sequences of a human antibody. Accordingly, such “humanized” antibodies

are chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially less than an intact
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in US. Pat. No. 5,869,046. O her techniques for the
production of antibody fragnents will be apparent to
wo b@sahishs ed practitioner. In certain enbodi mePCHFUSENS/053376
antibody is a single chain Fv fragnent (scFv). See WO
93/16185; U..S. Et %7 894; and.5, 587, 458. Fv
humgp yargghis, dorggig hay, ee&rﬁhgstgwsé B e garisspanding SCERTSF Ao non-
hum$h Eﬁe%lésh 0 {JﬁEﬁced avRL& e arﬁ%ﬁfe@ Bie t&ﬁghlgnﬁum&heﬁﬁlboaﬁ§ ¥h which
be suitabl e for reduced nonspecCif bi ndi ng duri ng
somg hymrvmabbaeregmﬁvsuﬂtu:s iandh ppssdtl e borse Eﬁyesul’hms eonsibstifoted dy

.to vield fusion of an eff protein at either the
resididp Kip el Rv OB s B TRAGEs of Chn v, oo
Anfodaady THRGhHRE bf RemartthriaBRY dRRARS kothILHAE @ad H_é%ey, to be used in
anti body fragnment may al so be a "Tinear antibod

makggghe h@gamégtzmt@@dlep gan hegmppgant Rgeduge gatig@aty. fPZp‘cordlng to the
o< SHELD LIRS B G35 T FBER Ll

screériddenhinoithe BRaBPdES ¢ 6 knuvanhwesh Adtablodbirgsin sdfleh@ds The human
nmet hods. for humani zi ng non- hunan anti bodi es are known

sequeRee which it clogest todhat b s, rodeth inthiah 2eapiad e Bisdypmagdfpmework for

the ﬂlfi’l‘(a?né%ﬁ%nﬁﬁo rs%e,\?ﬁ%. Em?scét‘iizl r(?@éﬁ YeHuhiid1CBYCRRe! Oh&hia er al.
roma source i's non- human. ese non-human

(198am/ndolGid. T¥s9Muesnahie nofthahusee b @artedlat framswbrlmtm)tvbd from the

i d : h t) I k f
conti S enen i b BAET o el0R CRAR B vy chins
The R&HE %ﬁ%@zoﬁ@&h?% ﬁgedtfﬁlese@%tah Qﬁf&ént %ﬁ%ﬁ%e@ﬂ%bodles See, e.g.,
co-workers (Jones et al. (1986) Nature 321:522-525;

CartRi @it etV US@M@SSNB@W 38 21%3J3f2/7nuﬁgér HoleJe3.
. 9.8 Sci ut.j .
by b7} IS S SR Be RTHRR I g tiies B PRI g ention

of hipAERNISEHr e AR @R¢A BRI DEIOLied] PEdPLrticUA achieve this
%ﬁunanﬁ?gd ant?bodles are ChlﬂEf?% a%tﬁ%odles (U. S

goalpegeerting\e. ong nectliod bymnantied antibodieh sreaprepard hy b exoscssfgnalysis of

the &Qeﬂtﬂ ?(i&egé \ﬁQ\ngQ@{)éo%ggpgﬁ% %tgrg{ag%% Bgddg?t% %Z@lg tltﬂrlé%ﬂnensmnal

I'n has been

modelsrdfelsqcmmmgma dghanced féquBh@sn whmekuuﬂﬁaﬂml@me ﬁnmanogmbuhn
practice, humanjzed anti hodies are typically huna

modslﬁtarrfb%n@gnhyﬁvmb&%an%ﬁéaWﬁ%wmse %ﬂl@dﬁ%é}%ﬁt Computer
progﬁ)ﬁﬁé 44858 0% PR Y008 S(iﬁ?la{}/gﬁb%?esth%eedlﬁféﬁ§$hélUt ed

resi ue rom anal ogou in roden
confannatthmdl Hmctl{rﬁOdﬁsEﬂecfEH eanddate enoiindglobudinsagualobse Inspection of

thes§ P AsT TG natr B6AEdkCB s e oS th oGS of the

can(ﬁﬂﬁté gRRLED él&buhﬁ%@l‘ie%'c@g e, Qhé zﬁﬁlys?scbf(i@slléhfeg the® %ﬁtueﬁ&é the ability of
met hod, the sequence of the variable domain of a

the qaodidate lmmunbgkwuhls to @nd genrtikeagdi this wandRerssidres can be selected

var i I abl e- domai.n, se The
and prBE ALY o8 SRR ER Rl SELERERTE PRSP RER bR,
charh@teﬂishﬁns@ﬁ%@ Picechs@baffingy M@tafr% REMEINKs)f i@fachibW&l. In general, the
humani zed anti body. See, ims et at. (1993) J.

hypqrigripbés regipgreRdos; ar@imcrhyangmqﬁt substanigzgty) ingolvegbin influencing
6: 901. Anot her method uses a particul ar
anﬁé&f&nmﬁ?k derived fromthe consensus sequence of al
hu i@l 7dhtlh bade emb@dmﬁntsathb lioweneon proviies u@tﬂm‘dlésl t@ehtare:)]ﬁumamzed
chai ns. same framework may be used. f

h
suchdBgidi AMAIFEP &R ﬁ% reﬁu?ﬁairﬂr%an%ﬁﬁ%d bBafisgion g8 éhmélagon of a HAMA

response is a significant aspect of clinical development of suitable therapeutic agents. See,

e.g., Khaxzaeli et al., J. Natl. Cancer Inst. (1988), 80:937; Jaffers et al., Transplantation

(1986), 41:572; Shawler et al., J. Immunol. (1985), 135:1530; Sears et al., J. Biol. Response
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Carter et at. (1992) PNAS USA, 89:4285; Presta et at.

(1993) J. Immunol., 151:2623. [00173] It is further
w@eosrelshy desirable that anti bodi es be humani pe€TiUS2008Y053376

retention of high affinity for the anti gen and ot her

Mody SR R st MG 67 oRB AR h D askaHRE G et -bbtiaeor. (1991,
147382 NERRERE P AVRIRAEOSR 083200, 5 haRl or HDEGRAS 48 31990),

sequences and various conceptual humani zed products
50:1485 .ng ariansef thave agitodals cambudthics bobbtaimed psing nawine amghods known
. humani zed. sequences, Three-di.nensi onal i nmunogl obulin
in e S o GBSV AP TS SEG ar e fam 1ar ©o
t hogm 7§}< iHok 8hnhle.td@ndihé aciPRBRIEWES froMlABhEPSdydsiescribed herein
avai |l abl e which illustrate and dlsplay1£robable
can $aiy ees-alitarsing iloment) segopicspadivensdicaden lcthe fiemepprk and/or
sel ected c i date | obul | NGES. - -
oG BRI haels TR ZB M MR SRR G AT G worgipe pygervarie
sequehdeeis Yink€d 8 referrti & li@Sihdy s acdepiod Guindi Claim@iorlg Whilk ke acceptor

candi date i rmunogl obul i n. sequence, i.e., the anal e/si S
humgp fragepgiksdnasnbe foms pridspived fieen. ghumapympunoglgpulin (the VL and/or

. . . . . : | .
VH SR B o) TSRS AR B ok LB e R Tom Br A4 from. o
humbh eonseasug ifiente wanld séquptctas seciumaesoks havraliech hiemdestrat@ito have
. %gr;a:li body. characteri. shi c, such as increased affinity

M, QTR PAPHRASCRIGHY YL A8 P chi eved. I n general ,

t hego 1*7)68 |UNAE 1D Bepft6:Yk ARV &P SHEhudlaq ifhfiReklo¥u@ Gne may

nost substantially involved in influencing antigen
optignatlgtiselget 4 Inomandfrarewerbsequanbothahentiscted hesedongtsthopwlogy to the

rovi des. anti bodi es.that  are h nize such that HANVA

dondrdfamyaatk Seetck ioedlissitehf dpnel B otk aedtilie Witk various human
franfhvioblt §ERubRs & a BolldeEN of RERANSEnbSorR sShAtds, B@Néelect the most

aspect of clinical devel opment of suitable therapeutic
homglpsausfrargework seqeence phtiw Agedpitoret at., J. Natl. Cancer

Inst. (1988), 80:937, Jaffers et at., Transplantation

(1986) , UM ABhiboilies et al., J. Immunol. (1985),

135: 1530; Sears et al., J. Biol. Response 54 WO

2003712700 806 ACIHtIDS2I00 8] the 88/26tiorvomh. be(cb@8d)ctedhyl@Bnbining Fv

clon iy i iendly ke rogd Pt el HeS il grries witn
knoxg% 868hn cAReand dSmathoGhRaBss(Hlas AbscribER AR/, Bﬁ&ma&il’g@/g%uman

:1495. Variants of these antibodies can further
mongploailratibeditnef the nveptgomesnthedsaderbovihe hybridone methpd. sHuman

f which f h d i bed,.bel 0017 F
el ho B Bl 5 QG SR LT, Bt AR B hugn

mondeisasli deBodiey IRive be€llessAbE farexampleaby Kagbdriarnemol., 133: 3001
sequence for diversification of the framework and/or
(19%y; g deticanil eMersigé dpéhody Lreduaiondychnigues wid idpplications, pp.
) j .C t hoH. [ e :
S1- IR DAL 1 TR 1 DES, BUPERAL 201 Sr (RAETR 86
(19%1p.amewor k. VWil e the acceptor human framewor ks may be
fr derived from a human inmunogl obulin (the VL
and@ 78] Vi meimonyblerie pawise irisgriF 4B {re FUER R e capable,
upothfﬁﬁﬂnifzﬁt?dﬁeWﬁII&au@lﬁgaffﬁlP\[Pﬁel%iréj@fr Hu¥ieeh dnfiBMicfin AYTBRRnce of
consensus frahewor k- sequence as such franmeworks have
enddgesousdemonwiglobuBa ptoslubtae Faricrample, it bas baen described that the
homlognymgorl]lg gglgj[iglll E%’ thle gnti uor(ri?l%egg;-lchea% JS oining region (JH) gene in chimeric and
germ-line mutant mice results in complete inhibition of endogenous antibody production.

Transfer of the human germ-line immunoglobulin gene array in such germ-line mutant mice
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[00176] Where the acceptor is derived froma human
i mmunogl obulin, one may optionally select a human
wo ec@samspk sequence that is sel ected based on PECHUS2008/053376
honol ogy to the donor framework sequence by aligning
..the donor framework sequence wth variou uman
will resyltambiepra H@ﬁeﬁgumﬁl AU Rica upoTy gD ﬁﬁﬁgﬁg?-r%wpk
Jako%@qi‘t'@é}%,smfﬁ@@ﬁ@|9©.CisStlr(@99‘33,31akom|e999,%qt&fe§§@2’!@r53 (1993);
sequence as the acceptor. C’ Human Anti bodi es [00177]
Brugdenmmnraettal b Selires liofunble 7 3% €HX30n can be construct ed

b | i n V.. Cl one,vari ab omain _sequence

oL [GRTB U shurminte AR Hoy 5 B B TR LB AR o non-
humh tdlg. rEQ@inlbEEEs, GAREL BE huS@RL oI WA SERRE Sfindfes and

descri bed above. Alternatively, hunman nonocl ona

specfififigsde ithasstating Ren-hnmen enidhpdyam aserdivede thiy mageod, which is also

{ . 0O . d .t n -

can B PG TR Y BB U TS A g
antibaIydedgaivat omaied b9 bBsschiyptaybreetihiges as dbrebed Bérein is replaced with

exampl e, by Kozbor J. Immunol., 133: 3001 1984); .
a reyioie oF hwmany donnm genics raratinga napulatioh 8§ bei-fkan chain/human

. | -
e R TR A0 2%, e B MR non tyman
chaihfimrmanichgin thimerRGeF{ 2OPdh) wh¢@iti8hurhan clmimostopassthe bhtézen

v RS S s SO S i S 58 iy

phadcfR§IIAPEIBRe, 9F. (Y @'ﬁi'ﬂolﬁ'go'vpﬁg '(&gjrin'fb) ke RRSYTER: Bfman chain
endogenous i nmmunogl obul i n production. For exanple, it

partias VWlemrthed proceisbetbprited int drder thoeplasegbe senakahiog inon-hofman chain, a

g R SRR PRGN PR TR B AL, 555, hine

trad€iofRl RhRini AN6PbL h@NhGharLAABERO B COR bRaasthy, BioRUEdi@&provides
Transfer of the human gern}llne | mmunogl obul i n gene

completedy himan gietbog s nvhich aya i orCER Bsidpy Plowerooegsigin.
PCT/ US2008/ 053376 wi |l result in the production of
human amtiAsdibiods Maromtant i gen chal | enge. See, e.g.
Jakobovits et at., PNAS USA, 90: 2551 (1993);
JakoMé0] tis sehe ambodiNentsr &nindGiRid LGiencd 8®@l)fication(s) of the

.Bru rmann. et .at., Year in | nol., 7: 3 1993). .
ontl e Ha TR AL PR Telah i 5 Chaneibelh ey PaEFIBIE to improve
the ﬁlﬂdﬁﬁ% afiTHityR@dIo8 StHef BIRIIMEN pRIPERRs 0€t13-antiBEBNt Amino acid sequence
antibodi es, where the human antibody has simlar
varizft§ pithe petsbasliyanayshrepricpared by edroducing eprppiiate alanges into the
non: hunan ant i hod Accordi ng. to t.his tho whi i
R0 SR Rt RG] Aot L Rl Rt oG ons
inclhdegfir e€frapla, ¥edétionb F@nt, @gl/BNindértidan iRk MA@ Bub&NidBAY, residues
. fragnment obtai ned by phage display techniques as . )
withip e prRRIate pequanGes of Eislatiberdyu A cemblapiian ofideletign, insertion,
and uti¥n qgrnﬁé a?ﬁ{bea?fﬁvg Etﬁtﬁé HRY nﬁ%‘t‘,l ?%\58%1 fﬂfat the final construct
non- human chal n/ human ~chai n sckv or 'Fab chi neras.
possEeketicidesirat dharaatdrisden Thesuihs a¢id altsatiads aay b infroduced in the
.non-h%an chai n/ human chain chinmeric scFv or Fab
SubjGiH @PEPRFY RN AffE TORUFAF HAL RS B et SFHRICASR PFIC: bi ndi ng
Si 160 199 A QUEE HRREY fo TR YAk cAfonldTRRAR r&SRRIEE PGions of the
non- hunman chain 1n the primry
antibody that are preferred locations for mutagenesis is called "alanine scanning

mutagenesis" as described by Cunningham and Wells (1989) Science, 244:1081-1085. Here,
a residue or group of target residues are identified (e.g., charged residues such as arg, asp,

his, lys, and glu) and replaced by a neutral or negatively charged amino acid (e.g., alanine or
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phage display clone, i.e. the epitope governs

(inmprints) the choice of the human chain partner.
wobes/1003es5 process is repeated in order to repl BCEUSII88/053376

remai ni ng non-human chain, a human antibody is

ota PCT WD 9 6213 publs ed Apri
polﬁ@g t%ﬂ#fﬁwk e nteragion efntgﬁ AIRRAR Y i At 5 RO%fRiRe acid
locafidtd &%Hn@t?atmg %xﬂlﬁﬁfehhlﬂgrty E%@ sﬁ&ﬁhﬁioﬂk‘ ﬁleﬁra%/ﬂeﬁﬁéd by
conpl etely human anti bodi es, which have no FR or CDR
intradgsing dethapfor nihuar varraats am,rorg‘oln thezitepnf $ltbsdlgatlmr "lflaum; while the site
001801 In sone enbodi nents,. am no cid s
for e RE o Brorsrce Sitaisnd BeddSutprE A g of tre mutation
per 1@ abt &t&ehindDIFR¥RIMAPR, tol dnaRBY tHRGcEHBEhARRI0E a hutation at
i mprove the binding affinity and/or other biol ogical
a giysnagerald expnpingon sandami BBldgencAliinendustad seiaénge codon or region
and R e 5 BB RO T BB BR A sl

SequEseE Aahimo dbiai@etpli@caﬁtsblbl@ds/ inclide yhife phi@e carboxyl-terminal
synthesis. Such nodifications_ include, far exanple,

fusiqyis|rangipg e engshTornencaiesidpe By Ralyiestifieh eontaingp hundred or more

I t
resuissulép l‘jﬁé r\]&z:eglsdsg t Eiueggig ﬁ“{)g[gl%ﬁs Oiv\gllti%é ﬁ%ﬁlﬂgl ?{)%]IHO ]paaﬂ(fjr emdues
Exaﬁhpleebf enminah ﬁﬂeﬂtuormmcludn dn amthisidlymuth anNeeamiba mettentloresidue.

arrive at the fi tr provi ded that the final .
oGstiorel vrpBsasiuat gy mbkcsndhds Bedishes i BEN- PRE -terminus
of tlﬁ@nﬂ@ocﬁ%b%n%&ﬁﬁ@(é Esr ﬁBEPlT? of Dp619ALRRME V\H‘FCH fA€reases the serum

subj ect” anti body am no acid SequenCe at the tine that
halfééqg%trh@@nm@dyade [00181 ] A useful met hod for

A T e R s L o

decrba‘ﬁse@l@é &:a6ht’ t@lwﬁﬂdhr’tﬁe &ﬁﬁiﬂ)ﬂylﬁg lgéﬁég N&sliySosyRsiofl @ﬁﬁélﬁgﬁldes is
. i Cunni n ham and Wel | s ci ence, 244 1081-1
ypl

eithergNy @1&:@ geOdnkgd. oblplndﬁedtrgfﬁ@é@ theeffaghmmentapf @ carbohydrate
i f d
mm%;[? e8'Hle sia%dch&gl o?laa)a Q%%@ﬁegrg@@é d&‘ﬁ?{t@‘éﬁg uetasfegﬁ&%res &pBragine-X-
senﬁmatasp/aehgin@b(amg@ﬁhmmmereac ischnfy@ngno adll @Rédpe pilind,Gurd\Be
2008/ 100805 PCT/ Us20Q8/ 053376 ol yal ani ne) to affect
recogwgon ReBcaessifoncraymene aten msn Rl tas Catbely daate mpasty torhg ggparagine
0 I

ST eGSO TPOEL g MIELOT, v
a potemtlalogl)amsylgtlém sitch €D-linkedgllyessyledion ackes tathe astacliment dfleee of the

es of substitution, Thus, while the site

suga, rSaYIER RGOSR SABCIRSE PT SEIftE e h PRTB a?@ most commonly
serirff, &Q%gﬁlﬁb BHoudNEhYHONY FoRhe 61h53h§ﬂ%§§151ﬁﬁe mid§ rals%%erﬂﬁ@dj
not be predeterm ned. For exanple, to analyzé the
peldURfnAgHitif o deletianiobe llyaosylaalogl svtesntoéh@ @ntlb@Ida is conveniently

om nut agenesi s i
sco i e R Al TR TY Y ARG e VPR PR of A abore
desdnBHaJﬂgﬁb@&BJidqﬁ&lcéﬁ EoBNLIafkiae %ly‘c@ﬁyl&tﬂﬁl sﬁh@§)l ik ebarrdtor Yérﬁd’ved The
0018 Am no acid sequence insertions include am no-
alteramnt may ekp hexyade oerths @fhilltlom delcers or awkstiftion ef pemett ore serine or
I
ireb AL S ONG RS ATID A DU Bon e
of [G01RG] &Vidre thdl dntipbdy eompriseaan He resor tiescarbdbyarnipd &ched
termnal insertions include an antibody wth an

therq?tp epherdierede Ytigayntiadiss pieducc by grmishicelingpically comprise a
bran\fﬁgd @ﬁh&nﬁ&f&%o@l%ﬁé?ﬁthm géfﬂé}aﬁy &l By they fhﬂﬁég%r{o Asn297

term nus
ofthe CH2 domain of the Fc region. See, ¢.g., Wright et al. (1997) TIBTECH 15:26-32. The
oligosaccharide may include various carbohydrates, e.g., mannose, N-acetyl glucosamine
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of the antibody to an enzyne (e.g. for ADEPT) or a
pol ypepti de which increases the serum half-life of

wo b@samispdhody. [00183] In certain enbodi ment s, P@NnUS2008/053376
anti body of the invention |s altered to i ncrease or

ease the extent to vvh| e antibody is : et
(Glcg\]e C. sgnand@ajlé:@g% as sz a%fl P%/i}éaﬁg?%@é GleNAc in the “stem

of tHeyo%Iﬁ@ﬁnaVy ﬁi%o@e?d’ch&\‘ide‘ S?Ilfl@glré) rInQohierblﬁ%dm%ﬂti %’cﬁﬁlﬁé’aﬁgﬂ S8f the

to the attachnent of a carbohydrate noiety to the
oligesadehaciHaimardntibnd et agicngon eey daenadtieotder freptitdentibody
ne- X-. seri ne and

Vaﬁa&&%‘%ﬁﬁ Iﬁaé R%S{??g%moﬁgme\?\here X is any am no acid

eX¢ERBOPIFRL bXaplartibb® varRaRA f)ﬂo‘i’ﬂieé BEAWAP 6 arbbAYdrate structure
enzymatic attachment of the carboh %)(rate noi ety to the

that tagls& Fusgsavatackedd@ireethi or. indinessly) toram ksrisgienc Suelt variankianay have
t
g RS, B8P 05 £ PSTNERT O ATBRNNE S 2 6 A0 Efprss

L.); USfE)OQ/ 00936 Ne(KajothvadukRo K ofyo @oe, 1a8). tEmeIﬁ@gﬂTpabhcatlons related to
N-aceyl gal act osam ne, gal act ose,

“defhgrsytsasamr nBicars-defickrast ané@ﬁ%ﬁi“)‘ﬁ“%@?%ﬁ% &% 29@{1/%5(7.19%» WO
2OO@EIW?%?SQ¥2 %%X? %0@%1‘?56151 @S@fdbé)dl}é&%:{gecos UBNRI®93621; US

e usé ition or déletion o atlon
20040134 40pUs RE04 0T 1176dyUS 20040V HIZSENUB R 004O0¢aRe5] W@ d0eB/085119;

wogob kSt Vo AhER: e NI HERFRANCR AR RS T

WoﬁbdZ/@j@QO%ﬁ(&Q}%ﬁ’ét%’ | O3 Bi6E 336 $299- ‘??499(‘2094 NemRNE&Dhnuki er al.
he alteration may al so be nade by th Ition,

Bzotd@ﬂ Bideng, 870014 ().t Bxdngpleodf ashidings cmbb Qf@rcpdmmgrdefucosylated

aniibf R FE S SID sk IRy BT Ao i ity 4ron

Bzoc\%ﬁ%rBzo}oB . amd-5bngys CIOERY; prataxpﬁwd@gaom/otd"mg Al, Presta L;
carbo@%/{ rate attached thereto may be altered. Nativ

and 3P 28040 &3 1§rpeld dedagnsisy a 1¢lbihat mle Lin; andl lqnyckout cell lines,
d
suchy %%’eﬂner’ al Cyokg J}%q%ﬁ gé)}l%an I 11K Agdet %?g@&gl ﬁ%éf € g Phmane-

Ohnhhl@t@HZ?z&ik@malBﬂoéh@ $he 152008 IandaSeeer &, Qzatec\%blglmoeag.,
al . 12?19927BA)‘6T BTECH 15: 26-32. The ol i gosacchari de nay
94(4)K8PvdR 3006068 WRRAOHOR s, e.g., mannose, N acetyl

?L}T@(ﬂ@qrmmg&em%%%ré 919%? PF qdel&%ms&%ﬁgcﬁ%osacchandes e.g.,

, ga actose, and sialic aci ,
in Wh@h@éﬁéamtﬁmqhelmgdsmcchalﬁﬁﬂ:d\b&chedTotﬂn@Fd sfge'of thé artttbedy is bisected

i antennar osacchari de struct n so }
by (ﬁﬁlﬁé& R &n l%ﬁé ViliqnLs Mak avare@wd%qszglam@?@?r igwreyed ADCC
funcBiBn 2Rk hRPEY opsfuch RBtbANSALLAY afFYesbf ARES . iWaD Q@(B/ 6101878 (Jean-
create antibody variants wth certain nproved

Maiyst @ljddr)t Uéé’ateﬁlON986}50216$4 daa & al jrnid REAZ00541 23 pd s (Lmaena et

al.). p%%t&)l%o edta{}g%tﬁ @/gth aaf qqe)ﬂaga?{o%% gets{cfélg Iulf'l < Oth‘gggaﬁclﬁlél%lé 3ttached to

the F&@LidR. aresm@pr\bafdeamsacmlbbay QaridriPhay ﬁQveA@@goved CDC function.
function. See, e.g., US Patent Publication Nos

Suclpgdrdy 57108 QIPrdé%qT’é’ed .2y in WO BOFA08D dopal ¢ Kl)/b\)OéO 1998/58964
| f publicat
(Ra]Fl,z‘%u(.Zt eg‘i?%ﬁom%g%ég% Qia}] aitEsXefnp es of publications

or "fucose-deficient"
anf00iedy I asrtadum bmbbdlﬁieud;ean ALY 341D ¢d:0Prised@n Fe region with
2000/ 61739; V\o 2001/ 29246; US 2003/ 0115614; US
one oppmeyBAg 26id suksteinns ydudsputheijgp oAbt 3 S syampls,

subsglgglgblﬂg %1151%%840’115 958 %@@%IQE‘&%& of thdSr CZIQQ%Q]]}Q %§1§i§ern¥?of residues).

Such substitutions may occur in combination with any of the variations described above.
[00189] In certain embodiments, the invention contemplates an antibody variant that
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WD 2003/ 084570; WD 2005/ 035586; WD 2005/ 035778;

W2005/ 053742; W2002/031140; Okazaki et at. J. Ml.
WEBR@B/10@386: 1239- 1249 (2004); Yamane- Chnuki et BLT/US2008/053376

Bi otech. Bioeng. 87: 614 (2004) Exanpl es of cell

POSFIET dfEe DIoS BRI EEREAGH it GBS candidals or many

appﬁdaa@@lhae&mé}mh@ Rl A 6t th@fanuw@bn wv@u@ anBlQRBYSin effector
249: 533-545 (1986); US Pat 003/ 0157108 Al ,

funcBpessach s, conaﬂdnmaﬁd)@d)@smi znwéceSSAdmrBie&ttera:tusw, In certain

oG st 3t PR gt oeRts B UE o B e O the desird
prop6iRE iﬁ%m@{d@l&ie |7h $zt}(032ﬁﬁ1/oren ivo cYRBidty £0)dkchn B cédducted to

Bi ot ech. Bi oe 87: 614 (2004); Kanda Y. et at.
confgyothe éem@nomgf:@@m@ of Clog (/o6 8@ act{2006)For axmple, Fe receptor

TN T S

likellyNadMMLADE DARRTS)N BT titMs FIRAGRAIAS bbigit tn@qhﬁﬂ Q mm
' eEcaregg?on of the?j;ntl body ; is bi sec% }a GlcNAa(l:Ig, %uchr

medgating FIAGCyBKI cahs.sxmeeys E@&kﬂlr@dmfelwrmmg@lcmai orremdicyR,

i npr qved function | es. of ch antib
rorb IRRE AP CFoR st i oy niinsela s 78 Bae 3 on
pagé\4364r SR Rbtchland Kidd3 HaheRby. mmuﬁoﬁ@&é@afﬁ ((lblﬁanﬁl&thmltlng
al .); and US 2005/ 0123546 (Unana et al.). ti body
exanples ey it tdvayst tolassess ADKE gaivayods ealqi@csﬂed@feintemst Isalescribed in

U B BRAS D RS s EdTTlPmab S b ALV 3 Ps iR rese)

and HeNGEIOIT. et alSURNY S 0ISH B0EM 99 AI502 01 IR SR B AETT (hkreRhu %arﬁann M. et
in WO 1997/ 30087 éPateI et al.); WO 1998/58964

al., b5 Eyp. Mad) 1@@ 13059BOD S TDRAlisrnagvyly. popEggactive weysanethods may

be e&g’%%h %r eQﬂne@QtAﬁﬁfj}g ntaé% r%%igélcéﬁfg rég{obcﬁfa )p’%segpfor flow

cytomn@f(CfsllHFédhﬁdSlogYCﬂhOMoﬁﬁﬁGVlé'@[ CaxampCetoTox 96 non-radioactive
substitutions at sitions 298, and/ or 334 of the

CYtORRIGHYASEHY (PEUH?&? }SH% Wﬂ) rlé@iﬁa @g@ytor ceé@dfﬂr such assays include
peri acitﬂl(sdﬂtrh ubRY, c%glg SV )%F%Jmaﬂﬁ‘%l' I@ﬂ‘le Iﬁ) &K, %fltehﬁﬁvely, or

rrati ons descri Incrtaln
addlanmdufl, ABXEGS actt\’mtsf af theemblicowle ob nttengInktyds @sessait inbody e.g., in a

aning SieBbLh 80 e Bt IO LN 4 THB e G P STE P gRE- a1 299)- Cla

blndW%sabIs Rayd8 s bellrgc LFANTH atinf @bt MBAYHARRY intdld ®ind C1q and
whi'ch the half life of the antibody in"vivo is

henqer‘rp@erth?ﬁ agttitye elot asess gphpletent adtiyaen, e ssfekimay be performed

e PR PR ST RIPREPSE Il S5 0 o s

ct ala RO : F48- 1B $20089; dnd (ﬁa%gum St bt MonIGlertnie Bdgsd 108e2738-
274£ opertles are mai nt ai ned n vitro and/or in vivo

(R08t bx FeRu pinglingand is afyorsicasamserbialf dide ddiermupaifang gan plso be
perf&r%gelﬂﬁsin%q"ﬁ_gtﬁgéis%ﬂo% iR lﬁ% s@%q’loroéx P%&tokfxl 4 B8 al. Fﬁzrt 1.
exanpl e,

C rece ndi ng a§sa S can be
Imm@@ﬂd@&(ﬂ@)ﬂlli@ m@l{aeoa)hat the anti body I acks FcyR

bi ndi n ence _likely |lackjng ADCC activity), but
¢ etdi 198 &Ebﬂ %Flha%@ar%tsmawlg OPRET BYOFHEPiRocsid %lbﬁtaptwns are

proxﬁ'ﬁeq i 08r MGt fSubS tﬁ@ona?ﬁﬁ[a%éﬁesi: Sa%Ehad e ervarlable regions,
ereas nonocytes express FcyRI'l and

but IR Rltexpomessst also oontbrepatadp (ﬂoalse:matu@I sluhstltstmmmmshommerable 1
unde-gatﬁel Eea%in%nof "preferred substitutions." More substantial changes, denominated
"exemplary substitutions" are provided in Table 1, or as further described below in reference

to amino acid classes. Amino acid substitutions may be introduced into an antibody of
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page 464 of Ravet
9:457-92 (1991).

ch and Kinet, Annu. Rev.

Non-limting
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was®ansosvd assess ADCC activity of a nol ecul e BET/US2008/053376

| munol .
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interest is described in U S. Patent No. 5,500, 362
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[00191] Modifications in the biological properties of an antibody may be

accomplished by selecting substitutions that affect (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b)
the charge or hydrophobicity of the molecule at the target site, or (c) the bulk of the side
chain. Amino acids may be grouped according to similarities in the properties of their side

chains (in A. L. Lehninger, in Biochemistry, second ed., pp. 73-75, Worth Publishers, New
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Cys (C) Ser; Ala Ser A@n (Q Asn; Gu Asn Gu (B
Asp; @n Asp Ay (G Ala Ala H's (H Asn; dn; Lys;
waée@sAoagos Il e (1) Leu; Val; Met; Ala; Leu PhePCT/US2008/053376

Nor |l eucine Leu (L) Norleucine; Ile; Val; Ile Met;
Phe Lys (K) Arg; Gn; Asn Arg Mt (M Leu; Phe;
Yorffo‘lﬁ@ﬂé Phe (F) Tip; Leu; Val; lle; Ala; Tyr Tyr Pro

(P)(l)/%lo% p%heﬁ A@e(fA)( \%1 (V%)f Léﬁh%) IT@(I) (PD) (Mabhe a8 Tée(gv) Met (M)
Val(2)(1m)0h¢rged p¢_1elu GlWé@) SPhes), Ilm(T)AFﬁ, (O)JoTﬁe(ﬁfo,l A (N), Gln (Q)

Modi f in the biological properties of
rf’tcidﬁ%ﬁ/s r@&?fé (Eicorrpl i shed bygsel ecltoi ng

suig@tuaglutLygw@()t (fa)fH@gH)(a) the structure of the
(}llgigtl de backbone in the area of the substitution,

Wytcanatiyslyanalally ogeurriag resluce may & dimidegrinto(gspups based
QIh@rmham gide-shaihypdrrspimsbi ci ty of the mol ecul e at the

a.r(g)en d%o)ptllgblcoﬁo{l&}c&rq hﬁ/le*%,r%fﬁ %1 Ii;' de chain. Am no

Aacco m’'larities in the

pr epafcuirgishydtophiiey: ICys) Ste, Th‘rhams}lﬁj n A L. Lehninger,
in Biochenmi stry, second ed., pp. 73-75, Wrth
Pulb?)iaski¢:ASPNGI60 WO 2008/ 100805 PCT/ US2008/ 053376

Yor 7 non-polar: Ala (A, Val (V), Leu
(YO R b o Pond (1) T (W het (M (2)
uncﬁ)eregéwbsphﬂtmnﬂue@wcl(a@) oriGeatinSGly, Hio;, (T), Cys (O,
3) acidic: As D, d
)(6)(a1Y§mB%%uTéls WWSP X) Arg(()R) H Is(H) [80(19?2] )

A' LY 1@@] Nl ébnsé}%tWeaslubé/tltﬁt‘f&{éWﬂl%taﬁleei'cﬁéh%ﬁlg%%ber of one of
di vided into groups based on comon side-chain
thesprlogres farewothed §lassy dhuokh distitrtedNesidacscilsvemaivee intaldaged into the
cons\e/Ia\!a’tiV!c' sesfb’sti%ulti%i.l sites or, into the remaining (non-conserved) sites.

[00194] One type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody (e.g. a humanized or human antibody).
Generally, the resulting variant(s) selected for further development will have modified (e.g.,
improved) biological properties relative to the parent antibody from which they are
generated. An exemplary substitutional variant is an affinity matured antibody, which may
be conveniently generated using phage display-based affinity maturation techniques. Briefly,
several hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible amino
acid substitutions at each site. The antibodies thus generated are displayed from filamentous
phage particles as fusions to at least part of a phage coat protein (e.g., the gene III product of
M13) packaged within each particle. The phage-displayed variants are then screened for
their biological activity (e.g. binding affinity). In order to identify candidate hypervariable
region sites for modification, scanning mutagenesis (e.g., alanine scanning) can be performed
to identify hypervariable region residues contributing significantly to antigen binding.
Alternatively, or additionally, it may be beneficial to analyze a crystal structure of the
antigen-antibody complex to identify contact points between the antibody and antigen. Such
contact residues and neighboring residues are candidates for substitution according to
techniques known in the art, including those elaborated herein. Once such variants are

generated, the panel of variants is subjected to screening using techniques known in the art,
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(2) neutral hydrophilic: Cys, Ser, Thr, Asn, G@n; (3)
acidic: Asp, Qu; (4) basic: H's, Lys, Arg; (5)

wo eaisdomsss t hat i nfluence chain orientation: G PCT/BSINS/053376
(6) aromati c: Trp Tyr, Phe. [00193] Non- conservati ve

WPbSthﬁ i ons ent ail. exch&nsg a nmenber. of one

inclyging thesesdesgrt el’Floarn daagene ity syprTor PTG ONE Of Bgre

releJa%%th!ﬁsSm@y§@séf&)(ecpi%r ﬁﬁ%ﬂe@%&%rﬁé&‘ﬁo the conservative
substitution sites or, into the renaining

( nde1O6h é‘hxc\]ﬁetdamé m'oé@ule[s @0dslg @motay;deseqrﬁence variants of the
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B TR RSP g B SERTER BA SRR e, o
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mut%%]réﬁgso %@% %g Vﬁelsm J«n%(ﬁé’aggegtretéﬁu%a%engilg {)f 231 eailger é))?%)&g%g ¥a§1/11ant ora

non&ulbattlvbtsidncufahe yafbodnt is an affinity matured
ant i body, be conveniently generated usi ng

whi ch may
phagf 9éf§ﬁomax/ b deblse IHTAdpCHRRAATARPIS AMiRR #Hd Fipgifications in an
Fc r(%lb§5§ drtibodieY 6F Ak éﬁ\)égﬁ&)é ?é‘érrgltp%geé{ Fagl'ng An %‘ctrggcim( Farfnt. 6THe Fo

are nutate ssi bl e”am no
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rated are di.splayed fromfi] ment
or 1334 £¢ Eeied) Gampisine AR Mngoeld madiiction (oot aéglaiagl@}ena glagne or
mor® ﬁﬁ’ﬁtf‘o' &id Fosttions ﬁﬂt@ucﬁﬁ@ﬁla{ bfta th@gﬁ teid, ML3) packaged
Wi thin each particle. The phage-displayed variants are

t héd019¢} denewrdance withehis dbscoiptigin ead thadeachingy of @egrt, it is

ffnt nodert 'de f. ndi dat e
con@BEGepRibbant Fip el St g Sl BR g Emmringone or
mor& bk &SRR Sk SofPardd to ﬂﬂe&ﬂl&@pé Sﬁﬁft’érpﬂi aﬂ?t?da)d?ee @qﬁftliHF’G%glon

to identify hypervariabl e region residues contributing
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a
therfi0ke LG Yobbrolay R RO} Eaftharhr DB ERRG: s rgueht ha
certalﬁl emrmflo’ns(wﬁ baetadp o thesFchegior elut t»ltbalcﬂmulbmdﬂteﬁﬁddz e., either
gen. .Such_ contact residues and nei ghbori

lmpméfeql au@gmaﬂlsléedé Sridqibepdiegandder Gomrlemens Pernae Er)%qtﬁ@mttb (CDO),
e.g.,egﬁggyrme&? s gt BEe élg(‘(;: Euh@a&l KW Hert ROBFe 322 73840 (1988);

aborate er e| n. Once s varil ants are genera ed
U.S R dive b, 648,260 W AnPatcitsNe b Mctd dan bWRMEIISh gousimigg other

cxarbge eBooaisames NoRubg Crodeeaost PBH0RE!2 howman)

desc%BQ aN@ddFVaBiath th%ﬁﬁ%%de@ for Bfr&ﬁ%ﬁéd Eﬁdln o F@RQ ' TROEShtent of
rel evant "assays may be selected for furthe

theselpstentapivrbertion 081:98difiballyl istapemsted herdieby Ir@sreem; o¥ficngso, Shields

et ol dhh B, SEMROT BT GO AB SRl s RBRE B ives ana

imprbRe® BindRihe dse ﬂe@ﬁht@ﬁleo reBéftor @CRn)) §thidH 1%&5@6n§1&e for the transfer of
i solation froma natural source (in the case of

mateiaglJg@p fo/the detus (Gugr aidlnd. [naing!.slddiddh ¢ £ paend kit ak. J.
Imm%‘flpé‘i 3hd (‘C’Jt%g?, ak 'd?s"c%%!i %%S?@é&%ih?ﬁﬁgl él%!:nton ct al)). These
e agenesi s agenesi's, and

antﬂﬁtaisese;bh@nw tage r@sonsWaﬁ oAfloe@bId @bstpmecmrﬂeﬁeﬁnavhiamtmmve

A
binding of the Fc region to FcRn. Polypeptide variants with altered Fc region amino acid
sequences and increased or decreased C1q binding capability are described in US patent No.
6,194,551B1, W0O99/51642. The contents of those patent publications are specifically
incorporated herein by reference. See, also, Idusogie et al. J. Immunol. 164: 4178-4184
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non-vari ant version of the antibody. [00196] It maybe
desirable to introduce one or nore am no acid
worasfidesat i ons in an Fc region of antibodi es BETURB08/053376
i nvention, thereby generating an Fc region variant.
@ge Fc region variant may conprise a human Fc region
(200 guence (e.g., a human I1gG, Ig&, 1g&G or IgHA Fc
r e%(ﬁ@k ¢ Eﬁﬁ’&thé* dIPed ﬂh@[ﬂv@&tuﬁ%r@vﬁ@@éﬂdb@;é{eh Q&nﬁﬁmﬂg a
substltutl on) at one or nore amno acid positlions
modifrekion imgh¢ natrfage ofF pn]gpepiyigt; e(pmprlsl{lg)’(htg‘t]reglnn wherein the

modffGRapTRCT et b oot eR P RAE AR i ERAM T gmerise

intredictdsi dOshtdErah B inkdy SRk FO @o%yptidéfﬁﬂﬂlascﬁw@ﬁﬁlt@ﬁ seddRd €c
alterations as conpared to the wld type counterpart

polyamtmowbere@ t§e pratulaiencEds pasgiomable imHesavianse dddipsemote
e e | )
conffllf PIRAIPHEEBRb Tl AL MAPRORE Bty d BT grpodics it
thes@ ﬁfdﬁldﬁ’[cﬁdoﬁscaré Redwn Wi the aity@g., e0dutEbqiaintU.S FRdt. 925778 16168.
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t h 0HEO} dgyieirine st asRsef H nayshn desirgblafq @pe cyteige engineered

antﬂ%gi%%reéeﬁé‘ {IEPJM)&%Q » Offy JHHTL IR P ROV hich ()&%&fhﬁafu I%glda&d({fqdﬁl antibody

nt Dependent totoxicity
are siibstonichedth ays\iRGeHdGes2 In ﬁaﬁcallasﬂnﬁhdlmmts&hwmsemted residues

Nat ur e 8-40 (198 U.S.. Patent No. 5, 648, 260,
oceHTAECeR G R (5 EBRORD1BY S B0 S ST SBh e oAg e
reacﬁ‘tf@@ﬁol &eet%el%ﬁ%gﬁsﬂl@&'d% a¥RLdiAR L es c\@cﬁ@étﬂ%ﬁ? and may be

(Presta) and WO 2004/056312 (Lowran) describ
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chaipyeyt bY@ bimbering) obtherhsaviedrisn and 409 Fald pumberFDRA fhe heavy
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subsﬁihﬂ&ﬁﬁor apdeike.nCetteiak englﬂeered thioMaths. and4hidB&bs(akOékkyibed in further
are descrl bed in US2005/0014934A1 (Hi nton et al.).
detaithgesan bEpVi bodi es conprise an Fc region with one or
nore substitutions therein which inprove binding of
the Fc Hedindibofly Dreiativeol ypept i de variants with
altered Fc region am no acid sequences and increased

or [&EOPE 5@@ @numdlqa dfithaipiegent apyabiion Qa}a berfertbierguedibedito; gpntain
addléJ Pneﬁﬁl 1 roteu%agﬁ(%us 1Ftle(§g[ 1 are 1\(/1‘909‘)%{ 1%1[9 Qﬁaﬁﬁ avalltalgle

IOﬂS are spe
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et al. J. ILmmunol. 164: 4178- 4184 62 WD 2008/ 100805

polyprety. @ﬁzobgmm%mplqszxfw}er sphybeamilymers aibidee butzspaeitlimited to,

& g

ros SRR QM55 0 LR Sl
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. faci |
diox STATARF =SS S N e
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pyrrplodine) oy ydericrglydod, ppapopylesoglasolthonmpolyntegs, prolypropylene

oxide/ethylene oxide co-polymers, polyoxyethylated polyols (e.g., glycerol), polyvinyl
alcohol, and mixtures thereof. Polyethylene glycol propionaldehyde may have advantages in

manufacturing due to its stability in water. The polymer may be of any molecular weight,
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conpl exing of the first and second Fc pol ypepti des.
Met hods of generating anti bodies with these

woasfidesat i ons are known in the art, e.g., as BeRUS200®053376
in US. Pat. No. 5 731, 168. [00199] In yet another

and gﬁg% i)éa[ngge({]%q% Fgg l e t erp 8%1% Salttt%éhq]f‘di to the antibody may

vary, MH 1? RS thah dn¥RbGMeP R a@tracﬁ@ir el @8h JUAR sBfne %P different molecules.
anti body are substituted with cysteine residues. In

In gpardli tha klambslmldébrrtmﬁt(ﬁ poiymeers uksst fot deredtizgmindae de determined
at, accessible sites

f.t nti bod
based Htppf e PR e St GRulmigd R B st lRar rRibsiss gg functions of

the dofibedly @ RURréved, Whehehte @ﬁ%ddg@l@ﬁdat% vﬁﬂ%&ﬁécbinea therapy under
sites of the anti body and nmay used to conjugate

deﬁl@ﬂﬁiecoaﬁtﬂlobﬁ@iﬁ to other mpieties, such as drug noieties
[(I)dzréltfgrln A8y ae%o%iﬂlgnst co%?u(%%feg SELD gﬁ’tlb ldgrt Ffﬁ hoflb&tdceous

cer Ine e or

mmétsa lthap Waderseletithiys hemad ngembbl&*e itd wd@dlowatémpxcyﬁib@l Hﬁ@ne
V205 EKabat nunbering) of the |ight chain; ]}(7
embA i, ’|ﬂi¥‘g1)‘0%’F0t?1HéC€I‘?é%1W“‘éY1 B ?hGaf'%ﬂ*PcPaQ%@e @é@nﬁu ﬁlbep hy}/S4 102

116@%%@? |‘$Ent ’ )’.Jl‘fé;_xghlgtl ﬁn{a PeQFan Gza IB%gglfl et Stkiu es, but i 1s not

erin ‘heavy chain is
limited bs,twdvatoadth diat dy sbelnanm ordlymt;eaeiﬂe, baut gihinghdreetdtht hbopdizsnaceous

and t hi oFabs are described.in furthe| detail herein
MOIGLX Q) LCTRDCTHHES; %W@ﬁﬁ@ﬁ? Rrimao F&fo%%fdyrﬂ%npéﬂ&e}nas%ﬂ% gnoicty are
killcaf the present invention can be further nodified to

contain additional nonproteinaceous noieties that are

known in the art and readily available. Preferably,
IV. Methodsi oftNLaking i ntilioidéesf or deri vati zati on of the

anti body are water soluble polyners. Non-limting

exanpl es of water sol uble polyners include, but are

not | i mA. ésemeratingoPRagerddrivied Ayitihmalies( PEG), copol yners
of ethyl ene gl ycol/propyl ene glycol,
c al[wgl]re’tmijobd'es btithe seventlex trazive ppaplayodi yythagé(oddalisplay

oA ELLSEnS. LR sty gl SHRL NG POl e

dispR9! aYl@W‘s 6'1%‘[161@ bf hete 1A pYErBImS afibints I Ban be rapidly sorted
copol yners dexttran or poly(n-vinyl

for tbcy&ersgme@@@rﬁet)lﬁidm@twta&% H@lleyc@k@l witlbhigh ratﬁiytYe Meudlgig eeifls encoding
Varlan? grlp yl%g%s ate p%r 3'02(118 é:l%_% ltog ngndclgl)élagl S%al? lcg Q%o %(I{gdaewral coat

prot@hy@eh @b Jhc deat VIV bfoytin oﬁﬂféCgéﬁb VIBpebtBinX M@Iﬁﬁlaleheplﬁﬁgémld display
Pol yet hyl ene gl ycol propional dehyde may have
systepay whergdeasnycheic ped seaieneq segdingdhe EIOFGEISO%ROAB?GIPM?I% fygsed to a

e Sl 1558 0u B REG0Er Do Il MERGR Pyl Bhvaifina. (b

S., Rbteimpg 802 hd0); Thevmamdrelr Wolls, dddrkomr 4 GdntaeiveciotiderbdvB in
ary, and | nor e n. one pol r are

ant i bodqy. th y
Enzmql%hgdwm%%ﬁb it 4JBOF9Ya egén@gsm@@%léy stterhhe aiicdision is
exptjeg‘se@ enRhAkvell By &}HHJ@% %29 '(ijl‘i’?rcttéﬁﬁ? at%fals%%lx f@?§e§l B8 infectivity

derivati zati on erm ned
of thecmﬂwd@natatmned i Methads oggenbrating peptiderhbtra’obstaod stth@nng those

: perties or functi f e [ t
ibea G bt AR RREL Py i By e NP FaZh R, s Patent
No. Q,SIQQ, 01'8, 8.9.PatapXounder, 71 def § nede Q514291998 afd €.S. Patent No.
5,498,530).

[00203] Libraries of antibodies or antigen binding polypeptides have been prepared

in a number of ways including by altering a single gene by inserting random DNA sequences
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[00201] I n another enbodi nent, conjugates of an

anti body and nonprotei naceous npiety that nay be
waedosavisvel y heated by exposure to radi ati on aP€T/US2008/053376

provided. In one enbodinent, the nonprotei naceous

nanot ybe ( PNAS. USA 102:
or by if@e@gﬂ%rﬁ@ye% 6555@51 geﬁ%eﬁﬁmﬁafmbﬁsmwnga odjggypr antigen binding
fragf@N |u§1ﬂg§phage%ﬂl¢d) di‘s%lléi)dxﬁa%e bbit désélmtm U S nP’Jt&ﬁ NoR: 5 750,373,
wavel engt hs” that do not harm ordinary c s, but which

5,73R4/48, 1. B\E 21‘&]@%9é0&ﬁ@é%k97 ﬁ[ﬁS@ﬂ)l 712md35 (Efénﬁ?ér é&hgrlé)ra(y is then

cells. to the a | ceo
sorefa Pt SGresSioRiof sociey drpfarduhBRE Mgk Ro AR EITBaTs
charfetel@@R€r at i ng Phage-derived Anti bodi es [00202]

Anti bodi es of the invention may be prepared by
ph&¢E0A Methpdspifaybstitetaigrinpuago geid gif shelesadp # tfmué@te apcleic acid
are wéll eﬁtélbhsh/% n tgé? so1(n% (f)@ chseﬁrggi? Ci %9(? ﬁer? ‘For Q)‘?aqg lm d)
enera 'on of Targe rari'es

hypeﬁflﬂizﬁ)lld’lre‘gﬁ;hlrasiﬁb‘ies\@ﬁm Bél seattusel usa b :Ku&ﬁéltrﬁﬁhod ®ke, e.g., Kunkel
t hose sequences that bind to a target nol ecul e Wi th

wd&u%%ﬁ%éwﬁmwmgllﬁﬁéﬁﬁﬁ%2é%¥ab encoding variant
EE(YGQ%BL 9eSe eﬁc@%fg@h{ﬁe&i‘b@? thehRic@ oAU 1‘1?161% oggljle?%egigned

uence encoding a vital coat protein, suc
codcgﬁres fot theyptrehmabde rdgim gadecs\tb Ibb aber@d elAncodMn saigh egttof

...phagemn st ens, where, t nucl ei ¢ aci d
dﬁfﬂ@@&%@ﬁ%@ﬂfﬂ% Blst e B o €1 Segse i EPEHEING deifise (odon sets
can bOrcPresBiEd Blifig &rhBb1S %%@te%ﬁ%léﬂ %uéle@t‘iﬁets loPBainoldr Snixtures of

gene |1l protei'n have been devel oped. (Bass, % ,
nuclpptytesjan shover mdglo(va@@:@)dlnmmmUBde| |'s, Methods: A
Co i 0 Methods in Enzynol ogy, 3:205 (1991)). In
a E@ﬁgggﬁght phagem d di splay system the gene fusion
I SGeupigssed at low levels and wld type gene |11
proteins are also expressed so that infectivity of
thétéé@ﬂn%les is retained. Methods of generating
%&nh brari es and screening those |ibraries have
been osed in many patents (e.g. U S. Patent No.
5, (2Gytadiae U. S. Patent No. 5,432, 018, U.S. Patent
No. 5, 580 717, U.S. Patent No. 5,427,908 and U.S.
Pafeldt N8} 5, 498, 530). [00203] Libraries of
ang}@p&j or antigen bindi ng pol ypepti des have been
prepared "~ in a nunber of ways including by altering a
sih@b@og@he by inserting random DNA sequences 64 WO
?fQ%OO 05 PCT/ US2008/ 053376 or by cloning a famly
at genes. Methods for displaying anti bodies or
an@q dw nding fragnents using phage(m d) display
have been described in U S. Patent Nos. 5, 750, 373,
5 M8Am3) 5,837,242, 5,969,108, 6,172,197, 5,580, 717,
g¥@§ 5@ 7%; The library is then screened for
G of” anti bodi es or antigen binding proteins
(1@&3@e$9red characteristics. [00204] Mt hods of
substltutlng an am no acid of choice into a tenplate
nuf éA©Er&c'dS) are wel| established in the art, some of

mhthAq&%}ggﬁﬁﬁlbed herei n. For exanpl e,

N (AorCorGorT)

[00206] For example, in the codon set DVK, D can be nucleotides A or G or T; V
can be A or G or C; and K can be G or T. This codon set can present 18 different codons and
can encode amino acids Ala, Trp, Tyr, Lys, Thr, Asn, Lys, Ser, Arg, Asp, Glu, Gly, and Cys.

[00207] Oligonucleotide or primer sets can be synthesized using standard methods. A
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hypervari abl e regi on resi dues can be substituted using

t he Kunkel nethod. See, e.g., Kunkel et at., Methods
wEr@gmmisos 154: 367- 382 (1987). [00205] The sequerar/e@Smis/053376

ol i gonucl eoti des i ncludes one or nore of the desi gned

on se ts for the pervar.i abl e I on. residues to be
set 0§|0flg?rw cofd %%&eéw%ﬁ%@ %t@xaﬁpfedﬁ’g S%W@éﬁ gpataining

soquchié il :SAAURNAPFo DR biRAEAIBT {4@&&&&1@ CHAELHRviA Boe
aci ds. Codon sets can be represented using synbols to

codmt grdatﬂlet yak ¢nicodd tie dasicldegroutlesanoino ecjds.nByrthesms oft ur es

o R 3R 8 RGP BB AR 651 By e
that &)l S8EH&ts ar{uele@ﬁd@havm c@rt@ﬂh cblilon M€ Aindde s@uhe&z&ﬁl@ﬁg

T S(Cor GG W(A or H(Aor Cor T Cor G
comgiercpyl nuglefomcgt ss@tlmsm@s (adilaplsritom 1fpwxamp(lm% da&lqsystems

FostLpeﬁ%,Q]f‘Af hed ﬁ]orﬁ%grcfa?lgﬂ bre mB\ééfr n%ogles

nuc
Rockdlle DG ther?Efora' m 8t @ﬂﬂ%ﬁnﬁ(ﬂéotﬁﬁﬂ syptes et hiﬁng Iafpfaﬁfcﬁrafr codon
codons and can encode am no acids Ala, Trp yr, Lys,

set WFHrt}’pl,@%”fV 1nEl>1,1§e a Bg}raht)g\loé ohmclegl@es l}/dlffgﬁ‘@lt @nglences the
I

A S APRICRhE Gt RS er3F f S £BA Bfigonucleotides.as
use2R08/1 108 ke B@H’ﬂthﬁZEﬁ&/s@@&&Z& thstetlloof foohj/lgidizationdd i desable

can be.synthesized, for exanp solid phase
domg{ffpugeds &1 S EGE i glso sayingl 8 booHeion agrBo SR fo floning
purp@@&si bl e conbi nations of nucleotide triplets provided

by the codon set and that will encode the desired

gr 6208t laphermethod deuclBy a¢it eejusnesss enmdlwvmmme@mlmea@lds can be

i.th elec nucl goti de, "dege ac at cert
creat i BB B e g S R Ty ech S bisflihgpen in the artas
descayved B?Zbﬂ&set HﬂVNﬁ@ez@ efctBiRes cnﬁmw@oa(mm) bByriefly, nucleic acid
synt hesi zed using comercial nucleic acid

sequsiersisasqdieg varfaay amingcdsfaroercated by Bxlairiag amppemgleotide set
enco% 19g %2 HEIRA codon sets to a DNA template, where the template is the single-stranded

form of the plasmid containing a variable region nucleic acid template sequence. After
hybridization, DNA polymerase is used to synthesize an entire second complementary strand
of the template that will thus incorporate the oligonucleotide primer, and will contain the
codon sets as provided by the oligonucleotide set.

[00209] Generally, oligonucleotides of at least 25 nucleotides in length are used. An
optimal oligonucleotide will have 12 to 15 nucleotides that are completely complementary to
the template on either side of the nucleotide(s) coding for the mutation(s). This ensures that
the oligonucleotide will hybridize properly to the single-stranded DNA template molecule.
The oligonucleotides are readily synthesized using techniques known in the art such as that
described by Crea et al., PNAS US4, 75:5765 (1978).

[00210] The DNA template is generated by those vectors that are either derived from
bacteriophage M 13 vectors (the commercially available M13mp18 and M13mp19 vectors are
suitable), or those vectors that contain a single-stranded phage origin of replication as
described by Viera et al., Meth. Enzymol., 153:3 (1987). Thus, the DNA that is to be mutated
can be inserted into one of these vectors in order to generate single-stranded template.
Production of the single-stranded template is described in sections 4.21-4.41 of Sambrook et
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Foster City, CA), or can be obtained commercially (for
exanple, fromLife Technol ogies, Rockville, MD)
wab@sabmsn®, a set of oligonucl eotides synt hesi P€TUS2008/053376
having a particular codon set will typically include
lurality of oligonucleotides wth different
al., g@%ﬁences the differences established by the codon

sefoon1h Pity Jlt'%?tlf%\{ﬁﬁéé breeiaRsR; th@oulg&ﬁ%%oﬁas hﬂgﬁmdﬁed to the
used according to the invention, have sequences 't hat

singll S_U@mdefddﬁmhlﬂm umdicr suitabte ltybrldlzaamn adidétiond o daDNARMy®EGZIng
enzyiic as T T SOy e G Koo Bei ob RSB RBRHEE L i then

adddaue s tﬁes’llié e a&age&eﬁ&r@ﬁ%@o&r%e\&@ﬁmm usig 1he ofigbklilcotide as a
can created by oligonucl eoti de-nedi at ed

primey f@@@ﬁtésms Amt@d@&ﬁﬁn@ﬂgwlﬁ: & they formpdwehithatione signd of DNA

enco?%: g%g%ﬁétggi%%% ?%’me(f% %%hrea C el%ilc(ﬁ{aecolria‘ ?ﬂa(ﬁen@qgte)eencodes the

natie)apdicngl s6guémplof geieN gk ﬁéteﬁfd&pl@k el @iy then transforrned into a
ridizing an oligonucleotide set encodln

b
smw&if‘slilqséae 1k gorshlysgtrekarygoty sppppsle r%fl M0 m@f% gfq*f@ng the cells, they
are ﬂl%@bﬁ% hﬁ)se Bl ?ls@reecﬁe'd%'ggl% %oqﬂuglfeotrl :prﬂ‘iwér'}sigahglabeled

conta|n| ariabl e region acid t
w1thszemiﬁmmsphatéftct elentifyythe batitarad mlnmeE)Nh%t pmitgme]nemetaltai Dsad

O L T B b oS P RSB Th BB 20

hom8HiHS0HPl LAl 6 8reRicl Werelﬁﬂgth\’é’trhﬁdsmﬁe?Ierﬁf‘aecon&ﬁijﬁ@ mutation(s).
sets as provided by the oligonucl eoti set

The Gurdeficaribys arglap filowest ddicisthebe sfanded d)lmtlcl%tldms Iammaledeg the

singleye 93! Bl i ERaindpedty 1 AoniRist SEMERaER Yy Bonthicoides.
deo:GRIBh@MBEhA(IA TP, dédX§ribeFIhalife QIGER! A1RY deok Tﬁ%d@flytﬁiﬂlﬁle (dTT), is

nucl eot i de(s) codlng for the nmutatio S ensures

compiggl Wl‘thr?em@qilﬁg@ thiedessiiibreyigisine calied d@l(lzéaébr(vybm apn bg obtained
frond Fﬁle%hg ﬁlts éﬁgg&gls%& %WR& ?eﬁ'xﬁ%lﬁg So?%&]gﬁzieotlgg %ornplex Upon

I'gonuc are readily s

addltleﬁ bﬂDN,Pepolbim@iMQe tothisheixaurt, assﬂta?d as Dll\hmdend@g iw thﬁe&nplyte except
USA 75: 5765 (197 0021 The
for th%%lrwé%debqses @@ﬁ@ffra&eéd Inngdditinys dhiy ey é?f%nﬂ{ HdINArallgoptagy dCTP-

(aS)qlt?srtaniecﬁL dUT%h%Csteﬁre %%t M]ﬁ%rﬁ’ StrffiSn (iﬁ({b%uclease di estlon

commercially avallab 3nmpl8 an ML3npl9 vectors
Aftes thicttatnp ke stond bh d&eioubbtmﬁdﬁdﬁwterodmﬂ@q i8 nécked with an approprlate

restrgciélg lrefelt?}%%er a'{;eded ha ean%[cla lbmg{geste%ﬁ\%pﬁ%% fglgas{e or another
apptﬁﬂlgﬁzhucle-ﬁ'é%astttﬂ@re@{\éﬁ thﬂ%niaﬁlsttﬁe Qb 8t %gltag%ﬁﬁe@eThe reaction

i hserted into one hese vectors in order to
is thge ptepletdeodéavg Iaen@tecrlémtl@dlstoamp}baatleﬂy Sllliglerdtymdedn Aogonpphete double-

stra%f g%l\jA ‘:T{I%Edégwr g%}(P t&%e%%mg%ﬁ% 8¢ gﬁ% G %he%?essence of all four
deoxBEbobRAEIRIE @B DEPhatér!, A,TPaE)ﬂd/BNP[ 3824 1 This Hlenldhgex kddecule can

nati ve DNA sequence he ol i gonucleotide is hybridized
ﬂwnﬂ@tﬁﬁé®“§?¢gﬁ@a§wﬁ@kﬂ@ﬁt@@hplate under suitable

l- 0
YBT3 RS 000 DM B YR o
suff DNA‘[ mgmrre Ih§1'51®d1ke tal tﬁe tdmgilate adcleid adcil e&lyiﬁhzi’geeﬂs(z ®ut dees not
npl enentary strand of the tenplate using the
neceéq;qué)b rrQBlapichtgistigr sifes. The DNA template can be generated by those vectors
that are either derived from bacteriophage M13 vectors or vectors that contain a single-
stranded phage origin of replication as described by Viera et al., Meth. Enzymol., 153:3
(1987). Thus, the DNA that is to be mutated must be inserted into one of these vectors in
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primer for synthesis. A heteroduplex nolecule is thus
formed such that one strand of DNA encodes the
wonadoatieasod or m of gene 1, and the other strand P¢hes2008/053376
original tenplate) encodes the native, unaltered
sequence aof gene Thi s heterodupl ex. mol ecu | s then .
ordef FAORGH HaBe R riandsd P Bigo roHBROnthe Syl ém@ template is
descPi'b@Jl(ﬁf KelisnsSUEN, a$ oESaﬁB{dok%ng]su After growi ng the
s, they are plated onto agarose pl ates and '
s c r[@lé.’d ét Acsorigng ﬂoemothuegmnﬂwti,ea)hbrda @mibeegenerawid blyabetidiag

s ERETERER Lol R BT
ohg&ﬁ&%tlﬂ&dwitmﬁlr@ft SticARAVBc ABYerOf sbRntdsadtaatrditiake codon

honodupl ex nol ecul e is created wherein both strands
sets QfOV@Chfé vpttas theasegenica phtheiedigpmitcdgotigny shhe uppiieam and downstream
oGO AR PSSl I O B R e cn e

usedt 1ammoa>trﬁera§e dhascichdid talponeate A “libsiylr & R(fR prudaets. The PCR
deoxyri bonucl eoti des, . deoxyri boadenosi ne

(dAT
prodyeis v be Erderaribisian enueieirPyid Cargtiers o3 e HeATHREiUSK d?ﬂéélth other related
or ul I mictic RN SRl D FrIE uP ot proseips and dimerization
domahﬁmsn@estdohsimdlktmle&harblolo@ 'teschmiqnewr e is added to the

DNAG P A dree eibe PRARTHIRGS il af A Opmotek e designed

coddrRM fof Ae sbR bR LMl ﬁ{demgﬁ(l?%Wersefﬁ%ltf‘oﬁ&ﬂﬁ‘ﬁﬁk%nable region.

bases is generated. In addition, this new strand
As depiaibail labosoatcadan sHCBR-sef afs}lfﬂemt emeo@fde e, seqmm;hs used to
ves tongr otect it fromrestriction endonucl ease

encodileéiggfqdvﬁ NrAOPO £HESt enpl ate strand of the

dopdoa 63 tARibed sd1edt &t OthdPn th dédirel @Hteyal & sdlected through
appropriate restriction enzyne, the terrpl ate strand

apprepiate CTgFg bAetipnISIEPERY! Pq isplataidend sloped gring Nepdard recombinant
priate nuclease past the region that contains the

teChﬁﬁ?éS(()s) to be nutageni zed. The reaction is then

st pp)2ed] e oheapectathatl eRAH E HVRIHI, $1VORIH3 gpatuércad hig varied by

si ngl e-stranded.. A conpl ete doubl e- stranded DNA
holdmgniping jagids ﬁ%p%@ﬂarfmﬁﬁ@as ERNSHGT BV 45BN s H8iBo;agids gleother
posifibfRSence of all four deoxyribonucl eotide

tri phosphates, ATP, and DNA |igase. This honodupl ex

no |[m KE Icanc aspheinthkeen‘temams porvided ah phiobal ysoirtpaising ahzast one, at

3 |nd|cated previ ously the sequence of
leaStttPiV@ 87%8@’15 C‘Jféﬁsf is of sufficient length to

hyféﬂ)' di zer¥R-1tihe ﬁ&ﬁ@lcéﬁlﬁnﬁﬁg 'tt?e's% @&ﬂc@ oP!S‘EQrIEYNél B0,
but "does not necessarily, contai n restriction sites.

ThéihDNA atEYRL&: seqeense semgasieg dteedqignee hbSEQUBNOr:

hat. . are @i derived fr.om hacteri oph ectors
or (it SV et Rmif Sk gS e BlinPE BS o hN®
Or (@M opfTheaplihc adid @é’l]u@ﬁceg R$ SEQUEXINDS: Ve sl Bhredfumbered with
Met h, Enzynol ., 153: (1987). Thus, the DNA that is
respes tendinit el BV st Ib]e I2neik e indicacdieyon Rigeres! A (positions 24-
/ 008/, 7
4. JESH IR 8007, By PR PRI 2 AP s o B Bbecively)
the ﬁdmsaemmg @bmg&bﬁﬁgtdﬁdmﬂeﬂipllaﬂoat IhLB’nbedﬁg(Systbtﬁdts idascsi®ed belos .
4. 21 4.41 of Sanbrook et at., supra. [00214] According
t o [¥7aPhdr oneeswset; ths mysHfagn 91%9?8 B8 a@%@ﬁé@@@rwg at least one, at
v %%Egj downst ream ol i gonucl eoti de
leasngtgv%sbldém&ﬁeegcgt%igﬁ ng a plurality of
(1) a HVR-H1 sequence comprising the sequence of SEQ ID NO: 4;

(i)  aHVR-H2 sequence comprising the sequence of SEQ ID NO:5;
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ol i gonucl eotides wth different sequences, the

di fferent sequences established by the codon sets
w@e@silosds Wi t hi n t he sequence of the ol i gonucl POI/USE®S/053376

The upstream and downstream ol igonucl eoti de sets,

mncaﬂ@ﬁigqﬁ%é&gﬁﬁéﬁg?ﬁ%%?%& oERH 8866 on
to nerate a "library" of PCR products. The PCR

pr 1§ Thgnnpeo pad sequerces 9f 8EQ' RN OSI% Sagidi6 are numbered with
1respgcé%§(l§‘I ﬁnrdté‘? %algﬁ;%ghenyea}%bl g eH§ uerc's 1§1id1\@"c|1t5(}11 %nolgy I%rFI%_pIJlegl 1iﬁqposmons 26-
35, 49-6%lan@ 9311OQ[&E@CﬁSe@ﬁﬂlddlBT@’dsﬁl@hS 9@35 oves, nsd 98sliong

est abl i shed nol ecul ar blology technlques [002151 The
respectiyigbnctBe BRmperingRrsindHrqnsistest with thfisabas aumberinghyystegt as described
belole designed codon sets for the solvent accessible

and highly diverse positions in a hypervariable

reO(2a2] Iﬁ\sndm)ectg the dnadnove provides dotibsieds dosnpaissgtlighf chain HVR

different. n otide trip|let sequences used to encode
Sequaggqsraégewaﬁeagh IS MG 4dS. [00216] Anti body

sel @2@@]‘ 8 ohd &bl ihNGLHIS pldvRLs %ﬁﬂlﬁcﬁﬁés%onﬂ)%sﬁl‘gl h%ﬁ&}%*nam
throug appropri ate screeni ng/ sel ection steps can
HVR sajuaned asdebicted mebigusisA§ andadbard r econbu nant

ATt Shimsrnaiet e o PERBERTSh e g b b b el prei

variftaé HoBbindF hRRShizbOBD5 %ﬁmdd@r%ulib%E&bl(H%thﬁ)%n HER2
acids at other positions. [00218] In one aspect, the

antibqgyeRenentechr bgi SeuthaandiendisseyCAokSA) &lsyreferraddadn U.S. Pat. No.
t t

640308580 1 T A B 080, Pl U 2t 09,0 A pld o oo

beloMO  1; (||) a HVR-L2 sequence conprising the sequence

of SEQ a HVR- L3 sequence conprisin
Che seqlehidlihingties T Gl 5T ProB 197 LThSCaAsT 361 1Y
equenc t
?eg;ect 9}%89\'1%3%&5 P@Erl\/ y .gsrg ﬁ@éﬂsé’cﬁ@s%%%ﬁ%‘ml@
indicaté@lAﬁiBg)Tyrdmngﬂndasmﬁ)thEySAhﬂ&02461341@qu

2034, 30t 0-Als Ser BB BC i STV i SRR e g b

bei ng cagsj §&tG1 ﬁh'i‘At F@héﬁflﬁ%e@ FHPRE SBASEYRLETh #$o Glu
descri bed be 220] In one aspect, the invention

provi de§sar1?harzﬂla Ebd?mBWySﬂn@mﬂbéasm&ﬂmﬂ_on

| east t f .t H1
seq uencgg% gg%p?%lb%% ﬁ':y g%ﬂu(télﬁg%ﬁ@'fsquQ%FEé !{Eﬁa%
(i) a KNRRHEsigesueoarRdgRmgani si ng the sequence of SEQ
ID NO5; 68 W 2008/100805 PCT/ US2008/ 053376 (iii) a
HVELORRS s s eebod gt (8¢ heMd DSel lighi chaipfvaggige dpmain
sequk& 121 n[ogiq)geg'i?% gg §1F %%%%@%%it%n? g@ U()%na %59 lctAtsf? %@g &d His as
indi¢atet vibdlditaldYRbve, eespedtllvelyDiZtheFéaﬁboal&nemﬁﬂhe aicglifiddn by

in F29ures | B (positions 26-
huMAb4D5-8 sequence cornprlses Ser in position 30, Gly in position 66 and/or Ser in

position 91. Accordingly, in one embodiment, an antibody of the invention
comprises a light chain variable domain comprising the sequence depicted in SEQ ID
NO:167 below:
1 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Thr Ala
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle

Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
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35, 49-65, and 93-102, respectively) and 2B (positions
26- 35, 49-65, and 93-102, respectively), the

wousanisng bei ng consistent with the Kabat nunber/uazpos/053376
system as descri bed below. [00222] In one aspect t he

i nventiQ ant | bqdi es risi [i ch
HVR secﬁl\éﬁ rd*e%@.ﬁéﬂﬁglg* I Efglgﬁfségr Pk Lench o et
[ 00223] Asp PaB %l@?ﬁ??&p Tﬁr@ys' GRRNLISOP TRE PN Fi8SPro Pro Thr
anti bodi es conprising heavy chain HVR sequences as

depi ct edh¢ Gljt[iguGgsThﬁja;n‘dalziﬂu 0022497 9@ ID NO:167)
enbodi ant i bodj e the invention conprise a
l'i ght gﬁlﬁ@m%ﬁsﬁ?%ﬂa&éﬁ%ﬁ(ﬂa of humani zed 4D5 anti body
SubdtiutdiBAiRre8)vith HEIREERT hIAL4DH 8 aldER@icatedid BQEMtalics above.
Genent ech, Inc., South San Francisco, CA, USA) (also

r ef Q02261 AngibpeicgoGhe paentipgcan @nappise 208 st q semeyork variable

dorn%}n %ESHIC%D d{@llgéc? lb]g(ei{né agé%lltyAs Afgcﬁ%)it é%%@ﬁ&u%l%ta e%l ecf%qas at

leastPI %, @eéasSED%J_z&lleaSEIOW a 1&8r 30%) at @ayt 4086 pat Afa@t 50%, atigast 60%, at
Ser @n As Val Asn Thr Al a  Val

Ile Th
leastaf o éea?tﬁO“/@ %% l@ﬁtn‘)% ot fojagt Jcﬁ(v i greprbipigs pytdvifygiglative to an
antiﬁé(gi& of Itl?e %gééﬂtl g‘?ﬁs&ﬁls@d %1HZ%YE sa y 1n$ﬁ1lrhe%%) gﬁ;léen% rQntlbodles of

the iheentﬂShrcohipesée hurSem subguou@ Il IRy Ghain frAspwBhecollsensiifisequence. In

T Tr% dn n.HishTr Thr Thr Pro Pro Thr Phe
one @)ﬁ/‘{? ‘é‘vjﬁ @hqqq,an‘f_ Vafhedfamawrk Couschyys SpRpEaCT gPRREISeS
subs%ﬁ)tlon(aw&lﬁ%V Ij U}’@ %né/%? 78J n ﬂ?ﬁnﬁen&ﬁil)oc{ug@@tg ol th'egb Qﬁi%odles position

nbodi nent , -8 light chain variable domain
71 1$éqﬂ?et$%andéorrﬁ$ds fA eld oat: enlbedmenmh®e ehtilpakéstdoonsis@deavy chain

varighiy 0 rEAS s Sfheps sEbiy Bleps IR GEP LYo fisnemiech. ne.

SouthtBan TRt didc8 ACANUNADY 4% BFGRAUE NEE).S PARINGZES 4BBL13 fhd 5,821,337,
dSOSItI on 30, Gf in position 66 and/or Ser in
an

es¢tdlod Yol BMcW§hbq79 93 R0%he Iem@amhedvmenhrﬁhese antibodies
bod ises a
furtfR o8I Syl L B BRI b a eilEheet df oftp embodiment,
thesSERiJo@ics Noinphde Rt @Wain HVRRe deﬁcéadirthbWurs $hiddsefibed in U.S.
Pro Ser Ser Leu Ser Ala Ser Val Ay Asp Arg Val Thr
Pat. Nog. 6407, \3sansr 58 A, 39379ei[n @aembastingent, Beve aptibogesconypiise light

chalﬁI é’%ﬂ%{lg dérﬁﬁélpggg egﬁb %}%4@1% Géﬁ@ Iﬁg@(r)gr 98 lﬁ%[/??’}jpr o
(HEREEPANY® Rhie- HIeR? ﬁltﬂ)o&e rGerﬁﬁteVlD Iﬁ@pﬁdd@@&@ﬁanmsco CA, USA) (also

PCT/ US2008/ 053376 r Asp Phe Thr Leu
referpoSB St uer. @140 A Ach 2 ASB PRE LAk &t B Hpl Brgh S40(5):1073-
93 (56()54))(3 n @n Ser Tyr Thr Thr Pro Pro Thr

[00227] In one embodiment, antibodies of the invention may comprise framework
region sequences of huMAb4DS5-8 light and heavy chains as provided below (SEQ ID
NOS:9, 10, 168, 12 (light chain) and SEQ ID NOS:13, 14, 15, 16 (heavy chain)). Numbers in

superscript/bold indicate amino acid positions according to Kabat.

Framework sequences of huMAb4D5-8 licht chain

LC-FR1 'Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg
Val Thr Ile Thr Cys* (SEQ ID NO:9)

LC-FR2 3Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr* (SEQ ID
NO:10)
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Phe Ay Gn @y Thr Lys Val GQu Ile Lys 107 (SEQ ID

NGO 167) (HVR residues are underlined) Substituted
WO emsdomsss Wit h respect to huMAb4D5-8 are i ndi cB¢BUSINS/053376

bold/italics above. [00226] Antibodies of the

I nvention can conprise any suitable framework vari abl e

domai n gegquence, provided binding activity to Robo4 is
LC-ERBat ant GV WA Pt S4rrieis, Phe e O St Aray Ssa 619 Thg Agp Phe gt Leu Thr

10% at lleegsberdony GlatPrp &ds Aspde Ade Thedst Twddys aSEQ ID NO:168)

| east 50% at |east 60% at |east 70% at |east 80%
LC-BR4| east*Pa6%ly &iin IGép$hr LPOValdGlugtedasEy (BEQADRO:12)

activity relative to an antibody of the invention

di scl osed herein. For exanple, in sone enbodi nents,

Fraﬁn’élwbh@?ég‘i‘ﬁn@és of%MABXE@IS'l&Bﬁ@HBh' se a human subgroup
T TTT heavy chain 1ramnmewor K consensus sequence. In one
Hcggggg'ng@dgfu 2%1 (glﬁize% \%Il”dﬂl? %gfﬁéi%; G %J FAPAR) Pro Gl Gy Ser Leu
70,75 ANERSR SECON AR SRR 8t ¢ hese
anti bodiges, position 71 is A 73 is T and/or /8 is A
HC-FR20ne enfiddizhérg Gl plaskroLiyiliys Gile dce Sip iz ¥ahe@RR 1D NO:14)
chain v6ari abl e domai n framework sequences of
HC-RBMAL4 D528 ¢ PHERBERT SN A)e, AGeTlericedlys Asndhy AlsEut heidgn Met
Franci s@ent8er*Usap™ Ak’ Ale6br Agt ThoAlarv 4l T5r TRaCys’ (SEQ 1D
Nos. 6, @r]213 and 5,821,337, and Lee et al., J. M.
Biol. 340(5):1073-93 (2004)). In one enbodi ment, these
HC-gRYiI bodi'®sy, G GGGyl S&1 FhPVEBSerSer ™ GO BRRIO 6)
framewor k consensus sequence. |In one enbodi nent,
t hese anti bodi es conprise |ight chain HVR sequences of
huMAb4D5- 8 as described in U S. Pat. Nos. 6,407,213
an@o(228P In 3¢ ethbddimente astitiuaibs e e int divida nadit dopgaises
conprise light chain variable domain sequences of )
modefidapaiest igaepesk regiRpasqugnces ot hphAbdeRCghtapg hyavy chains as
it : n >\ :
oM BRI R, ENSTLS Ay M BREO PR 3. 19,151
(heap shaib)) 40ndbeS & sbp8&Lip8Bald iadidatk emimet acad positlonsMbtarding to
bBi ol . 340(5):1073- 93 (2004)). [00227] In one
Kabglnhodi ment,  anti bodi es of the invention may conprise
framework region sequences of huMAb4D5-8 |ight and
heavy chai ns as provided below (SEQ ID NCS: 9, 10, 168,

Fraééwg)l*% ;@Hg%%pé' orf)huﬁgblﬁ%esl @h[}'ﬁ%' iigeinl g@ﬁed é? lc)oéﬁm( Eg mﬁderlined[
Le-BRl b ﬁ%fﬁf?gg? T G SRR Soxdis TR Ry S Chirop Are
Eyie

A n Ser Vit dhig T EQIDNQY%er Vval @y Asp Arg
Val Thr Jle Thr Cys23 (SEQ ID NO 9) LC FR2 35Trp Tyf

LC-ERA @ n 1lys Tor 6ldsin LyssPraiGly rys Aly 8rd bys Lauled ke Tyr 46EQ 1D
( SEQ | DNONDPYLO) 70 WO 2008/ 100805 PCT/ US2008/ 053376
LC-FR3 57Gly Val Pro Ser Arg Phe Ser Gy Ser Arg Ser

LC-RRY Thr “%sip vRnerol$er A@Phti¥er GleS&aGlySRE GheThiGA Ry PROThr Leu Thr
QU ASP1RIYRr B ANGIBH G ASHYHER 1L FRRr DTN MOESEQ ID NO:1 1)

LC-FR4 %®Phe Gly Gln Gly Thr Lys Val Glu Ile Lys'"’ (SEQ ID NO:12)

Framework sequences of huMAb4DS-8 heavy chain modified at positions 71, 73 and 78
(underlined)

HC-FR1 'Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu

Arg Leu Ser Cys Ala Ala Ser” (SEQ ID NO:13)

HC-FR2 %Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val* (SEQ ID NO:14)
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LC-FR4 98Phe Gy An dy Thr Lys Val Qu Ile Lys107

(SEQ ID NO 12) Franework sequences of huMAb4D5- 8
wheasgomsbai n HC-FRL "GJ u Val A n Leu Val d u SeeT1/GE3008/053376

Gy Ay Leu Val An Pro Ay Gy Ser Leu Arg Leu Ser

QIS Ala Al a Ser25 (SEQID NO 13) HC-FR2 36Trp VaI Arg

n Alacro GI ¥ Leu Qu TrﬁyVa148 (.SE
HC- ]_fBjS HC- p_égg lpﬁér éwpé_mé gr rLe%ﬁln Met
Asn Thr AAg" g [ a GasfygrBhrable TIYéESQCyS (SEQ ID
Arg83 ANO:&u Asp Thr Ala Val Tyr Tyr Cys92 (SEQ ID
NG 15) HC-FR4 103Trp Ay A n @y Thr Leu Val Thr Val

HC-BRA Ser 18 SEGINGINANLEXu [200828h] $¢ Serlé’ @HopH) Ment6)
anti bodi es of the invention may conprise
nodi fi ed/ variant franmework regi on sequences of

hu i )
QPR 1 SRl SR RS o ety eriof 4 HERP Flted o
obtaN(IBe tdrget bltzﬂd,ingéﬁﬁni]t@ degiteda\y ondetam)ple, aNwffi@tysmatared antibody of the
erscri. ol.d indicate am no. aci d.positians
inveR e FTRY e@ éu Sfichgp at ww&x@rww&a%@@ g@f inipfavs Inone
embbaﬁ%t Cahahandefn ed1at1 1pﬁ@b51 SRitkAs bunderd M@ébVSTAVA (SEQ
An Met T Adn Ser Pro Ser Ser

ID I\Eérl) M\angéﬂ \?aﬂ @@ Sysubstfuideny inWay cdthbinkiien difthe @k)mng positions:

26 (Fep IR H ot % 856 PEYT5nd 108, Rishaghrdiit fugtihe HVR-

L2 BiZBFYK ¥t pBsiflomes0-56)ds BASFERTS (SEY) BENOR YhaShig 1GI2y3,Tzh, or 5
Asp Phe Thr Leu Thr 1Ile Ser Ser Leu G n Pro Gu As

SubspHEIONS & artyrCOTpinafipp @ﬁotlw@glp@sm@ls 1By (T). @-4F(P4N98 ﬁBeBS (Eor
. 8 B g oo S RO SRR 1) o

(Kalait pp@ﬁd)ﬁsl mW)zaQQEYHRPW@EQ IHJINE] B) m&i)g h'Q, ER!I, 5 dH6u
Val @ n Leu Val Qu Ser Gy
subsgifufiogy {n agyrcombnatigp @F E@JO%%WIH@;@SNO&S A3 (%eﬁ fs of §E§4 @, R, or

0. QA DAL STl (A0 8 B 0 TG b S, wa
(A, MCF/ USSDOS/ 053376 HC-FR3 66Arg Phe Thr Ile Ser ¢ Asp
t o D30T 8 R i, Ao aRI08 Mo ey dy of the

1nveﬁ%drﬁbr1§é@s&@1tdﬂ@h %Rémﬂn%%-g '\c%ﬁtibng;oﬂth@h)éa\;ghé’hahﬁé’s ¥Bbws. In
Ser Ser 113 (SEQ 9] I'n one

one emb@dinwehta VaamtathRt}bUPldMQ ﬂ@bahwmqne R6139) af GF AINGY YIH
seIbNG PRl bR, AT e rpbn B Lef e vine
posifibns: B3 (S), D4 (L), D5 (Y, D, or K), D9 (F, L or N), and D10 (E or Q). In one
embodiment, a variant HVR-H2 E1-E18 (Kabat positions 49-65) is
GFIYPAGGDTDYADSVKG (SEQ ID NO:18) having 1, 2, 3, 4, or 5 substitutions in any
combination of the following positions: E2 (R), E5 (S), E7 (L), E9 (H, K, A, or V), and E11
(A, EorI). In one embodiment, HVR-H3 F1-F18 (Kabat positions 93-102) is
ARLIGNKFGWSSYG*MDY (SEQ ID NO:19), wherein “+” in the amino acid sequence
indicates a deletion at position F15, Kabat position 100).

[00231] In one embodiment, the affinity matured antibody of the invention comprises
one, two or three HVRs (L1, L2, and/or L3) depicted in Figure 2A. In one embodiment, the
affinity matured antibody of the invention comprises one, two, or three HVRs (H1, H2,
and/or H3) depicted in Figure 2B. In one embodiment, the affinity matured antibody of the

invention comprises one, two, three, four, five, or all six HVRs selected from the HVRs
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i nvention conprises substitution at am no acid

positions of the light chain as follows. In one
wenwsdiegent, a variant HVR-LI A -A 1 (Kabat ppPST/AUBZNG053376

24-34) is RASQDVSTAVA (SEQ ID NO 1) having 1, 2, 3,

4, .0or 5 su itutions in any conbination of the
deplF‘SfH“bW%H@eS%oAsmdi s: A6 (G, A7 (A, A8 (Ror 1), A9

( S&(WBY} In B8R ABMNifdedt, tHhFRAYEy fakedi dRMbdy 8f he ﬁﬁ\%ﬁﬁon comprises

HVR- L2 Bl -B7 (Kabat positions 50-56) Is SASFLYS (SEQ
the light N@iR vatahlé mgloll, seg@uenge oftanyoof the seubsdcs depictedsn Frgusn3A. In

one Cogb&i%aehi %26 a((%é ng %%l owjbggy gf ﬁ]g)mvegﬁan = %:}368 Ith ;1[16(avy chain
varigh#é RlgidiBequdnde @R 8}86&*91%@ bé’(}g@ﬁoes YT()_Fl@fetiQﬁ]Fl g3 C-C9

(Kabat positions PPT (SEQ I D NO 3)
hal®d?g31 In one gnbedimgnig the@fﬁglwbglmumﬁ Jngibedy af thaynvention comprises

a hggge%m%%[@gegﬁmg@e% QU ROl R sGheARs ot iR
sequ@lcespﬁlo@w% 1n|31gd‘de 21, anld,thdvheaV¥y chiin Ghriald rdgion $dquéced jcomprising
and (A or S). [00230] In one enbodi nent, an
framﬁmorlb%f‘dlyews @%Héff& $qqp@ryﬁe%&f&%%9r5ﬁﬁmma%@0tih ghown in Figure
B invention conprises substitution at am no acid
"positions of the heavy chain as follows. In one
enpai3de i pn@aspactl, thetintdvRetbrddideBlad afitladeiytthgpesnipeernsvith any of

the 4o ogl Sy PR FORS DAy Rt AAORIRPBH PR enion provides

an aftl)tg&d(dg%ﬁ%lnd§9§ kit s@ﬁr% Dp@@’pe(o?) Roli¥H a{sla)ny oPthe(aboyLmeRfiodSd:

In"one enbodi nent,
antipdigeyr | ant HVR- H2 EI E18 (Kabat p05|t| ons 49-65) is
GFl YPAGGDTDYADSVKG (SEQ I D NO 18) having 1, 2, 3, 4,
or 5 sulBsHybuidoansBasedavigthodenbi nati on of the
follow ng positions: E2 (R}, E5 (S), E7 (L), E9 (H K
A [@023Y) Manudidnkl dntibodics &f e inyentibm candsebdmdiarevitg the

Iy AR RGBS G NBPoq BERAST %?ﬁ@?ﬂ?ar%r%éééi% 1975), and fyther
desc%iﬁ%d,ﬂ %Fgab gq{o?%g BEDL, %yﬂrﬁ?wai 43 f'}eﬁ(ﬁf dc}@%)a HQ\?]' & 'aP n

t position 100 [OO ne ‘enbodi nent
Antz‘bd)réeafAfLwhovrq/tor}aManmd @hid By Hﬁrbbhbabomwtem Pross, 2nd ed. 1988);

HVI L2, / .

Hana0 e ST i Ak e i i ol Hahdorp ot -1 (ERevier,

N. Yaflbg ryl zuyd RBUGL R @n&ﬁﬁ@@yzaﬁ) Mﬁzdssnmog) &Eéﬁﬂi(?lfdﬂ%shuman
one, or three HVRs H2, i cted

hybmdonFaSg u&déiltmal mnth@dem@hidg dhme d@scnbhfé falf ¢X|ampd€y lmﬂt SurPetl No.
of t i ny, ntlo rse thr
71596 ROPKRL plPgydr YRS bS5l v bl ess
hbeManZaO&b%l/ IMS%HBQHybE&’&Q&eQMJ &y (M@t%aﬁloﬂdgy&[@b@@ﬂoed in
2A and 2B. [00232] In one enbodinent, the affin

VOIWW@CB@H@IP@@WW%X wed Hisgenathoneye O3PS L8937 @9@53,@@%’0%@“
ot SRR 080 S FENER Ay SO Ol Py itbsies
27(331‘185-!9& (2009t Orled habitiddndiechdiqiidsesdeny gnTUiSAA006IPR4 545

200 BE AT TREhapl BedE: Pl PSR RREsSH P oY

2008 THSANERYL005 A8 Bff bl 1S, Pat WRdy o hdoshd RisE he.

I nvention conprises
C. Vectors, Host Cells, and Recombinant Methods

[00236] Antibodies may also be produced using recombinant methods. For

recombinant production of an anti-Robo4 antibody, nucleic acid encoding the antibody is

isolated and inserted into a replicable vector for further cloning (amplification of the DNA)
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a light chain variable regi on sequence (conprising

framewor k sequences and HVR sequences) shown in
woe@aneosdA and t he heavy chain vari abl e regi onPCT/US2008/053376

sequences (conprising franmework sequences and HVR

uences) of t he corresp n nti body sho
or fae garreéslmzep Potisadine the fi\éﬁ%@f?e rEREY ! 5ol 7 *Hiqsequenced using

con\ps'hﬁé‘ﬂlaq Sociurdditd éz’oﬁ%yustn?éhgo‘ﬂm%& J& tﬁemér@é i)aBlié%f binding
above- ment i oned “ant’i bodi es for b|n I ng

specoinellzaspeates codralingthe htavgrandriight chesns dmhamlbbdﬁ)y Miwgt vectors are

.bi, nds...t th t 4
avai R et 0 SRS R ERELY ThsTe i e A fighlod O e gore of
the ﬁoﬁ@@ﬁ@ aNPRRC k&ﬂl@ﬂlceaﬁﬁ bR@d iof sephicatidif ohdWeMbicGRarkdiNgenes, an

al so be made using the ybri doma net hod first
enhapegicdl¢thend, bprokstigresndes tf%ItSCflptN&t tgreinati@BEIeqeece1975)
and further described, e.g., in Hongo et at.

Hybri doma, 14.$ighal @aaem&o@mm Harl ow et at . :
Anti bodi es: A Laboratory Manual, (Cold Spring Harbor
Lalpe237 brAn &rtibedy olthd 1edntid®B88Y be phatwred tecogbmanty not only

el RS LB P PR A e S P RS i i

pref@ﬁaﬁl@y&' KSR sl A @R %glyﬁgﬂ%)haﬁl ar Poaiflc BreaRpehiteaNthe N-
hybri domas. Additi onal hods i nc ude t hose

termafmrs e |t1t£ematufmwr0mm0éypelphd® Bhe llnzi@rololgous signal 898RG: sclected

d f
prefiy S R RGOy Pl RCRSI PO s VRe Sk kT meb e by the
hosttceR h Rt mgltarfydtid BesR célﬁ&hzﬁ’t‘ﬂo@ﬁ)y Yecognideskd pideshs iamative antibody

Vol | mers and Brandl ei n, Hlstology and H st opat hol ogy,
signglgiegyenge, th @%ﬂf{lzm}lc%ﬁ@u%wtﬁé ¥ a prkarRitigriingl sequence selected,

L

entete@atin IIanedf,rs slae, yeest gegretidn RO ﬁ&ﬁ\%ﬁﬁ@ﬁﬂ seduBnce20D0h A 8idSBitted by,
(fully human anti bodi es), US 2006/ 059575; US
eg, 2@@5@2@711@9&86 lggdery ecfsstt%bsdﬁe (m@ﬁedmo%wdwzfzgces ahd Klogeromyces
8 49 7,15

a-fagf3f ool of nld B Rafiehecho s ¥ Gy ERRbRE T LB g pr the

signall c’f‘e@crﬂ%dﬂﬁ G0 ©6d 3656.NEh MeEMANAN S exPRsBiOH Smamialian signal
reconbi nant production of an antl-Robo4 anti body

sequiessab evel e arahissutary leadersafor exuanici the hepes am@épxam signal, are
avai %§erted into a replicable vector for further cloning
nplification of the DNA) 73 WD 2008/ 100805
PCT/U82008/0§3é ? tlgressmn DNA encodi ng t he
antlbody may “b rF%%ﬂ T?’cgé ted and sequenced usi ng

o) PUBB PR PSS ROE 1o s cisTtina ot i segence ht

cnabifast LEGal tb¥epliRaRaNS8e Sf‘fﬁ@% Rectdagobeayy. @@ﬁ’erhl'l)%] b cloning
chains of the antibody). Many vectors are avai

vectqrydhiy gequencaio wpo ﬁ@hplsabée,sﬁbfr wdatgr tH m,ﬂll@@lte Indppendendy nﬁthe host
chrolnllog]mtngijf\I% afd! 1ncPudﬁsn§1¥1gel O :f regfq%eatlfgg or a qumo ge% atkngr

ence a
sequ@BaRs Sudiscqabienerrwel led®@nt fora VBfl@tmeﬁcteI@dJ Gedst, and viruses. The

origitnroafqglgzlirciap gl!l ?rgmttﬁg g{agr?l}dl Ig)Br.]R382e2qllsJ %ultable for most Gram-negative bacteria,
the 2 plasmid origin is suitable for yeast, and various viral origins (SV40, polyoma,
adenovirus, VSV or BPV) are useful for cloning vectors in mammalian cells. Generally, the
origin of replication component is not needed for mammalian expression vectors (the SV40

origin may typically be used only because it contains the early promoter).
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1. Signal sequence conponent [00237] An anti body of

the invention nmay be produced reconbinantly not only
walzeosavdsys but al so as a fusion pol ypeptide w POT/ES2008/053376

het er ol ogous pol ypeptide, which is preferably a

si gnal sequence or, other pol ypeptide having a specific

cl eavage sit °§ﬂe@HE'$Fwﬂ@PWWﬁ9§ of the mature protein

or pol ypeptide. The heterol ogous signal sequence
s e|[‘§@t3éﬁ Xpressian am? gloning yRetorS Ay ?Oglg%l@ ASGlRF IR IS0 termed a

seleﬁ%@? ﬁgdzlﬁi (I‘iz]éf‘cal’ sefdcBY ggle@én@od%ip%}@l{ns B&P a{)qgﬁf‘e} rdWtdnb€to

r prokaryotic host ‘cells th 0 not
antiieGogniotler amdny e.gc esyiallmatdoneycan tndtloatyexawi grtatracycline, (b)

con RSP GBrrPE E Sb S BTG e TUBT M Ba bRt o
compleQMMddME W AHP e dnb&diRk KRAIhMRe PRESRAALABEsIll.
penicillinase, | pp, or heat-stable enterotoxin I

| edBA8] Omsrexgmaktofaecleetiomseheime utikizgs\aedryg gmartrest growth of a host

seguence may be substituted b £. 0., the yeast
cot FREE PR ARt Sy XL By e b BRI produce
prot&aCoRRFYEASs raithnitt Uiy o BEB& thasdlativa l're%iﬁlaﬁl.e ESAmple§ of such

aci d phosphat ase | eader, the C. al bicans gl ucoanyl ase
domjinsigtiglcctign uphidie dsygymgpmyeiscmysrrheneliagoibardiBeIenyin

m I

o P41 P el cRHREIEST LI TRIKELI AR ALATE, maRERHETCAR ar
thosb érapesabdd thiplidatiGutRingifaklls armepetan @0 taiblup anZbod§¥dngodinghucleic

.replicatjion [00238] Both expression apd cloni o
acid gBh gt ﬁﬁ%tgéftﬁngleﬁwfgéﬁa& (R Mg mtien Ko et Sieta i and -11,
preférlBy (FRARL rePulbARb FPk el dBRR iR d IR fusd i AddRE ox ylase, erc.

. Generally, in €loning vectors this sequence i
on¢0G243} Fenatdngge,tdeds remstfamedovithethle ilIAER gemdep ededahed by

cu et P S L PO oD Bl hESBe i A,
comgét@tl\lesafﬁﬂig@ﬁi@i?@f BHER W& HdcKiheydcdn@itions, AE DEFR @dhe is amplified along
acteria, yeast, and viruses. The origin of

withragylothegicp-dransiooned meclgt agidi & QERSRhamstes gvaraBCEG)erll line
most. G am ne ' bacteri a, smd originis
cctifiRin R BRFUER AT G ATECT IR 1o,

pol[gua8] Alageiaviyl tdls tMbMoahcBR tier @S @sed atk id@kificd by culturing
cloning vectors in mammalian cells. Cenerally, . the
the tgpsirmarys it @ prltwamegdhing epRsoRBEL-methioring ad fpsgming (Msx), an

TR PSS A AL SR Py oo
trangfominat rarc)eic ¥dd Weh@ Q8¢ L0 DI PITTdaicR 008 bR e usdd in
| ecti t [00239] Ex i d
oGy D BEBRE PSR bAEZIS) RS
t eromd.p AIRSHERLBDhG: BRIKBriclMRY GAld-SBL RE4 B nRaR

encode proteins that (a) confer fesi stance '
endepehouzi [ FRB $ trarsfaniedror tostiansforrecdywith AMpA seduenegs encoding an

.neomyci n, nethatr , _or tetracyclin b
o B e SUSQYORRFE 8 ETERRIEE e Gy EPheksppiep o
amifdglfdoSiak 3NpHdspRdttahsRedse @MPH? ahl 8 JelcRBd Rl RlifeREbA in medium
e.d., the gene encodi ng D al ani ne racemase for
cont@agid 4 seleclion 2801t faythe le@n@fkea swadl as @njapnneglyreslic antibiotic,

e.g, Yahbh$8R, Rofy¥S, bPGAIE 88t 95BN N0, G309,
[00245] A suitable selection gene for use in yeast is the #7p1 gene present in the yeast

plasmid YRp7 (Stinchcomb et al., Nature, 282:39 (1979)). The #rpl gene provides a

selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for

example, ATCC No. 44076 or PEP4-1. Jones, Genetics, 85:12 (1977). The presence of the
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cell. Those cells that are successfully transforned

Wi th a heterol ogous gene produce a protein conferring
waleaog/ 10885 st ance and thus survive the sel ecti oPCT/US2008/053376

regi men. Exanples of such doninant selection use the

rugs. n cin, enolic acjd an Ci n.
frplq 1f]tﬁ%ﬁn%%lé‘?st g&ﬁa%%le& CrgRipY ey B SErler Sb Gk G detecting
tran;ff@frnem%m@l r@«ﬂthclﬁltilega‘tﬁ&?ce JritgpRphliat Sl%ﬁﬁl?llyeLézﬂedeﬁcwnt yeast
dentifi cation of sconpetent to takeé up

stralam (AHod 202 od B&@%)Lmb epmpleachtd tsfdmhwasplesmﬁda bearing the Leu2

| utam ne synt hetase (GS), thym di ne kinase,

tall othionein-1 and -11, preferably primte

me{@io4el hh angiion, 4eBess dAEN a5 C d eﬁmﬂ&e@@m llgxaﬁhfdfpml can be
decar boxyl ase, etc. [00242] For exanpl e,
used ﬁoaﬁgms(ﬁmmowd Klptie oppiFR xsese Allemadesly ?fm Qxgirgsyion system for
1arg%.géna{1 a]'SI’oﬁgct}oE{ %&};an%{lkfhﬁosﬁl ke }ng&[% ({?%SJK“?Ecns Van den

Ber@ i@ gl @éhn&logpfS D.HFB99OJW dsiible hﬁﬁt@-c@@ﬂdsqird:s@m,vetﬁﬁ; foHkdretion of
gene is anplified along w th any other co-transforned
mauﬁa Egeombingaf aumfav eawm@é@mfa e tRGusH ﬁtyalp@fdf upegrpmyges dave also

bee%ﬁ%élg mFléepele e used&ﬁ’ F@gg?s’?@ )tfée 1Br;?atllevgl y A::rglcl S

transformed \F/]yli, 1}15}% g@ngg ne (are identified by
culturing t e’ transt 6P in a culture medi um

L- et hi oni ne sul .
" o7 P E0 Bt PRy R E0mar g s
recogﬁlzm tHei 1ROt GbATIgm Whd B cpRyabd) hiflteda®nuélei@AS{damaBding an antibody.
nucl eic acid. The GS selection/anplification system

Prometyrsipuitefde doriuge wgtdjmlfaqutmrhoﬁstlhcluqlﬁethmA promoter , B-lactamase
and PtsSE B b st vy BT SRCIT £ LSRaPRip (o) promorer
systth | AdthyBEd pashstetsRath &0mE adcrproﬁaté@ gEBRESer i) known bacterial
transforned or co-transfornmed with DNA sequences
prorggiesdrheyi@hle. Fremefesyfonpsciippactedal syypme aksg pall ppyrtrn a Shine-

R A SR R
s el[(mme]zl Poymeotet teqpém:des heriabivarfor fulda'@ditMmVlﬁﬁﬂl}aalhéukgrybtic

gene;el gét@qll 321" O%aq %élo%ﬁ%qa%q%;g%gx?glét%gj 2eS tgaébgq%%slsql;)%gea%l frorn the site

Whefbet024elilﬁ£ngl5j I1nt a%t?e 3 e?th(%t Iégué:n%E %andw@ t0 80 B8sus Jaggtrean} from the

e n gene for use iny
starttdfiératisqpiptige némyanﬁ geans 1§ nCNGAAE a@on phasm™ thayYRp Any nucleotide.

gen

Jnch orrb Nat ur e, 1979)).. The trpl.
At b R PE Ao eSuTots bR AT ARTAAA pespichcd i b ifisgnal fo
addifibn Mﬁﬂl%tpolﬁ& lfz!tll"ﬁ) th8e @Ridi 'tﬁeYCJdﬁlggsregM\éﬂcE‘ WY RRR3uences are
for exanple, CC No. 44076 or PEP4-1. Jones,

sult@éweltsq:r&i m@)&ukzryon@mressméfeptoe%ence of the 75 WD

ol i o SABRE' ARAR(T el tTPbRuL (s inctude e
promvﬂsrf@mrpmsph@glye@ate &irlalgor dithaf‘%iiz@ﬂj?fﬁi dn2PmbY, sOEOIM dholale,
t he absence of t%&é)phan imlarly, Leu2-deficient
glycgmldehydesg-phpspdae rORCIgSR héﬁolsaasezmuwQedecarboxylase phospho-

e i B A, PuP Rk n g pyEEdinace

tnosephicsspheae isph@sdst.chhokiloghabsdigomeiasd afid glucolansdeor mat i on
| uyver ces yeasts. ernativ , an express
g&géiﬁ/ ﬂ(l)el’p/ yeast prornoters Whlcil are %dum Je promotersxl?av?ng tile additional
advantage of transcription controlled by growth conditions, are the promoter regions for

alcohol dehydrogenase 2, isocytochrome C, acid phosphatase, degradative enzymes
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| ar ge- scal e producti on of reconbinant calf chynosin
was reported for K lactis. Van den Berg,
wdb@sTaeshiol ogy, 8:135 (1990). Stable mnul ti-copgT/US2008/053376
expression vectors for secretion of mature
reconbi_nant human serum al i ndustrial strajns
assogiatog WK, BTG RS RS ahalen, av%t@?otﬂ?@aﬁn lyereldey domr %@rsf}éq
dehyifro gen%eoéﬂ_de@r] kgﬁ{eﬁ’ Bporitl &sr Watdsd g@dléala&oseeft@l%’ﬁ&f Suitable
conponent 47] Expression and cloning vectors
Vectglsmad @tdryotcxsrfmamse im ymsoﬂzqirasmmm¢ further descoleti indiP B3657. Yeast

h Eﬁt onﬁan sn1ap @ oper %ﬁ% I|pked to nucleic
on aéle?ra BT HEMGRCARD; oA YPURETRYESsui t abl e for use
Wi 100280 Phaitibelly Gamesbsor ﬂ@ﬂn%@tom@ AR RAORERE 8411s can be
(3-1actamase and | actose pronoter systens, alkaline
contrﬂik@éph)apmplpxbﬁmp@pter&olttwpd &pmathe genamesgf yirpsesrsuch as polyoma
Vlru?s_,bkfgw V%? alagtl? \ME{ %flng.% %rd ] I%I:S] 22300VH1% aﬁ‘ﬂog{a Vql%ts,e dvian
her 5 erra pronot e L4 8

sarcStdh Klﬁ'bé Qytoﬂfdgm@tvﬁﬁﬁ afrotio e, hopatiacBesitug) Sigst iras 4 €V40), or
will contain a Shlne- Dalgarno (S..D.) sequence
frompprteralngpus MAREIies PIAROtEIAE- &n G diCHy PEMQdeH qr@@dylmunoglobuhn

pron%;?[r ; ﬁgﬁ lgera‘f’ Fi?&c% oG ﬁ)%lcﬁﬁ%u&ﬂ@’g&ofté?g %\f? ApUABIE Svith the host

kar otr genes e an h region
cell bypcansed apprOX|nater 25 to 30 bases upstrean1fron1the

ere trans tionis itiated. Another .
s eé@@ﬁ?ﬂ {5 G 95 {%40 8“’8&%%%11 tﬁf@% AP AESHROP HEnicdhyghtained as
an SQi40trés"{‘1n§tan' fPégrﬂHﬁt Hat HRE Yo SRS el 83\74@) M-grmrcﬁ%ﬁﬁanon The
where N nay be any nucl eoti de. end of
immediagr qaolyipeorgeteest the hamampsrwm/f\gsle@m eomWatenﬂﬁ}bbbmedhe a
. signal  f additjiopn of t oly .Atail.to the
Hin g 4 FsreBin S Eab o ererhr Bt BA i Bz b using the
bovﬁlé Zlﬁnbﬁﬁa VREShS £dedtdttio dﬁ@l@@é’(ﬁ’lﬁtlﬂ S. BABItO&S U ova6! o ®odification
49] Exanpl es of suitable pronoter sequences for

of thy%@sm is dywﬂ?@d m)&% Pateat Need 6%b97§3r$ﬂ¢@ﬂ8@rl%.eyre® et al., Nature
297 38@%8;@@%2%@%%&%5%&1{/0 g}aag%gpgeéﬁegog%l%ﬁgﬁﬁg%oélsee D&Y HRer the

contétf Y d HIPFRIARRinRE PRI S@SERom wfpéy alml@!@@laxsb ARG ely, the Rous
phospho- fructoki nase, gl ucose-6-phosphate isonerase,

SarcgmpnGssHoes {rewinat Tepaaitcan 8¢ Upsfrasihe RORIORIs e,
tri osephosphate i sonerase, phosphogl ucose i sonerase,
and gl ucoki nésEnh{lMZEI}:}natlt kempypeadt pronoters, which
are inducible pronoters having the additiona
ad‘{/@ﬁ%é]; é"rmfsctipmscufra PNiAomncoding ao khteobdyyf ghipwtviention by higher

condi t are ot er regions for. alcoho
cuk e sen el Sed DE RGETR R Grb e g e SRy log, Many
enh e REAICYEaE %6%@1%w¥1q}&pn?a99§élgag%g& Iglobln, clastase, albumin, o-
PCT/ US2008/ 053376 associated wth nitrogen

fetopreteah @ahd smsplime t Bytplhaad 1) lmvmvnr, ogt ek nsd dedtnhdeecd from a eukaryotic cell

virus P R ey CRE e o SAHOR (e Sih a1t P peggrgtt op 100-
270)3% @Edgg%afﬂv%ug @irlgulzr%niorfbﬂéﬁ@éfcele YR SotdrRefafedr ehtth€hate side of

descri Yeast enhancers al so are
the raﬂkmﬁpagsems iy adsodvinistanhyrmst Jor otsot¥emsy, Napo2397]17-18 (1982)
tr n crlﬁtlon

on eAﬁa}Iﬁc?gc S TOESREYEPR S el(ﬂ%a&(o %Pé%i’%“ n@w ePh?%bct%Fléy%e spliced
into @k AWcredt 4 pMidiNS of BNBNES adfbod - lcHERISn Sitghiers, MALYSERrably

located at a site 5' from the promoter.
6. Transcription termination component

[00254] Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant,
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virus, fow pox virus, adenovirus (such as Adenovirus

2), bovine papilloma virus, avian sarcona Virus,
wa@gaosireqgas ovi rus, a retrovirus, hepatitis-B vi POFUS2008/053376

Siman Virus 40 (Sv40), or from heterol ogous

. manmal i an pronot er e.g., the a nprormt r an
aning g eg) BHUA G edﬁﬁﬁﬁp@roth?rrr%#lﬁéﬁk‘a%wrﬁ @lspgontain
seq&ﬁ&wneséiseﬁy Gy tHE %ﬁﬂ%&@n 3 ﬁa&%ﬂpﬁéﬂ QlaefowStmh& tﬁ‘@ﬁ'ﬂRNA Such

systeis. [00252] The early and |l ate pronoters of
seqllen@s SA@mnpuly aaa@bzba)fwmrth@ﬁtamgi alshaomély 3 sintrams| ged @ gions of

restricti t t al so contai ns Sv40 v
cukf it el P TN st i aPhP i Bl Pl Rinscribed
as p&&adéﬂ?la@d@%nﬁﬁ&ﬁ&ﬂ@h&iﬂn&l@&d|p‘ért'i‘&fbﬁﬂé BIRN A cRkidaigedibody.
as a Hind E restriction fragnent. A systemfor
Onee»%@fpb%wﬁgpwermmﬁmmmmmehm1t Q@sﬁm@r@w haseenee

polyggfngnatt%ﬁgegléﬁ %@ea\jfggMYﬁ%ﬁg ! n<IT1 Iﬁlg%' ?1%5.9 155 ?ectt(ﬂr cHSc?OseEi therein.
I's descri bed | 978. . See also

4 60
Reyes et at. f"?ﬂ"é‘ a'%tfa% 8“861161{ ﬁé%%t cglls expr eSSI on

&Wg? f éﬁ’ t?;\bl? ﬁjrg‘%ﬁf Cg l%gr K1O8, ggggor}ﬁggﬁgﬁgg ﬁlﬁ,@}# e\gectors herein

are tﬁb PRIKaX 0¥, bk, ofhiBePailda¥Rtd eclfsRIRsFRBES abRRY %Ql[fﬁblylp‘fdlgaryotes for
long téerm hal repeat can be used as the pronoter. 5.

this Pwipastcierlude evhaaterieotipbag ﬁitrar{l@l(a%@]e OTlCarmaq:lqsmvp @rga@fsn@, for

an a bo his i
xS PR B R AR Y esR ik d e REEM R B Rt
Kzeb%menfcweusnsambh@zwe@t Sl m VR 1y ﬂhmm I SERAMEDEE Seatifa
now knovvn from mammmal i an genes | obi n, el ast ase,
marggsipam thd Shigdlien ppvol 63 Bacileich s 81 Lyl TybBcbithegformis (e.g. B
. Iy, ;

liehQIPFHE 1p %1 In BB IBHIBRGRN 1000 A0RNE RN B g such as
P. abiggmosd,dad (S‘frepff)&zyt'@p lOmegireforredEl gilnclomipg ho&-is 27y 294 @A TCC

31481 ARG SHr g P el B. Ereo)r T 1T Shry O And £. col
W3 131'@ AW@Y ? \?ﬁﬁﬁﬂfee seséﬁn@l Qre] ﬁﬂl@f?tlm%ﬂ&ethan limiting.

:17-18 on enhancing el enents for activation
of [@ﬁﬂﬁé] ﬁuﬂllmgnhl anlrtdtodysa.ntlwhéy enhanrecinypandoatibpdyi Tegments can

vectar at.a
be Dl PGt o BkESnE £RBa P g s fnstiog i not
need®Y, ich lal §hen tHeltREPap AR RLAHRS qu coffugaté ARSLdbki@Rgent (e g.,a
term nation conponent [0025 Expr essi on vectors used
tOXllﬂ)r'fh@tLh{S’afS?bctSh@Wh@f§¢0t1@élllq5$ in( tyle@s t:ell ﬂ@ﬁﬁgptlon ri@ébhengtblaahbodles have
ercaf AP GARRESY, EistheRannd BB Ra B Aot For
exprdbsidn (@ﬂa‘ﬁﬁb@@ﬂr@@ﬂem@ﬁﬂi@lﬁ%@ﬁﬂ@@&ﬁ&%ﬁa fsok, teu.S. 5,648,237
termnation of transcription and for stabili mqr@ t he

(Carrp 2l BiGA- 5.88ithdely Ark): EoPrbit 4o BV@imamwnectal dnviipk describes
transﬁa %ﬁg‘é{aﬁgﬁ g%@?@lky%ggﬁwts&%&e@t@ﬂ éfs 1219?121 Séxﬁlfession and

secretmmt dled ahudhadton) &/csleghent® ldenbin ol e dol a8 (B.K.C. Lo ed.,
un@fnpo'a %%gn | aévg,ﬁi.{) éﬁ&ge o 32|4i§2.7(§§h(?es$t Elg ggglrgqt;s?odn opfoarntu ody fragments
in ELEANSEHRIRE bR &St R8P nfa9HRIQAAL] Fom AE ELEW] O8I paste in a
grow h hornone

soluble fraction and can be purified through, ¢.g., a protein A or G column depending on the

isotype. Final purification can be carried out similar to the process for purifying antibody
expressed e.g,, in CHO cells.

[00257] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or
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pol yadenyl ati on regi on. See W94/ 11026 and the
expression vector disclosed therein. 7. Selection and

wo ec@sgbesnsat i on of host cells [00255] Suit abl eP¢m®EE2008/053376
ceIIs for cloning or expressing the DNA in the vectors

are the prokaryote, yeast, or higher eukaryote
yeasa reulis Ebpiecp S oy antihodrgngestiag veders. Sffiegaromyces
cerepﬂfaféo&ecohﬁﬁétyg?ﬁ(eﬁy%g & tha mo%’tjgd?mﬁ§nl§5ru§éﬁ NRGRY foWRr Bikaryotic
G ampositive organi sns, for exanplé
homEm@@mqbanmEr&aUGaerQUEMﬂESOEmhhemmmhgamce&qm¢SEmnsakumnnnmﬂy

availE e slaR FyT hereig! SRR senEorehelomiten b ik Rsprenprugges hosts such

as, ¢ 9K, zaé%r Kafrhgzlzs EMGG;SM) @%zggmc@@ kAaccal% o8 | K a8ickeramii
Bacilli such subtilis and [icheniforms

(ATCE %, 178B.K. Wl@h(é%ﬁ Go ﬁﬁq5QOMi<PdeQB/’F16€% (AEF (o3 8740
Apr.i.l 1989
therfr)zefolﬂerlaiﬁsogg& ?(an gr)%%nusp{a ngzgs %B %g%gr% K r r e szorzs %F[P 183,070);
Can@idani ﬁ@hdﬁz@ﬁha réesia. (@4, 229}} Z\(eAMiﬁom&*&aﬂsﬁﬁSahm&inhmy@bk such as
ot her strains such as_ E. «coli B, E coli X1776 (ATCC
Schvannggpyces geiddqpialgoind filpmenious frgrsuep aspsy., Npgospora, Penicillium,

e, l
Toly Pk and BEREL AR A kBl B4 Yo BE Ak o h0RE
discissgigahe pseaifejicags amhiilaawhiolns fiyngf fc&g]maptbduc:t@m oflleerapeutic proteins,
ed in_pacteria, i r i cul when gl ycosyl ati on
Sﬁ?gﬁdqgﬁn%Pﬁbégbﬁh?%ﬁ%@ﬁdgog%é %gﬁmaieeded gsﬁch gs when
t h‘FOGZ*S@]" TR ﬁn?%ﬁ%%{ sir§m§ﬁﬁb%9 @&1@&e& 91 @hféM ‘g%@é%ﬂ&tlon

agent e. OXIn itsel
pathwmhwe\lo@n@ s@mmlzadﬁhﬁsweng mdbs pmsﬂut:mmmf aﬁmntlbtbdan‘gtth a partially

t.i bodi h ter. half lLife i 5.cul at,
or BB iR o PRERIT 0 ke o N AL Y0215 000
(des€fibih§ heMbnizit@n of&%@g@s&slymoﬁfpammaw@@ychw p&:&m&&g Sanar@emgmss ot

pol ypepti des in bacteria, see,
al, upatter et. al.), U S 5,789, 199 (Jolt et al.), U S.
I I
S TSI O DRy g

deri&gicfuan eagtidodlula0 Pt dail saisHhvexgirass amveafwrates@CEgamples of
See al sg Charlton, Methods in Ml ecular Biology

1nvegglgra‘(egeks mclydsg plaél(g and Inseatsalds BY gggrousrchgy%qrai\gralwg)varlants
and @rreséé emg ih cpﬁ’o&? XQI:E58h %Bstggu&%'sgggc?tem ruéferda
. Coll

nts In ter expressi on,
(caterplylat)eAem luagyedi (rosquitd)ed &des etlopicuel (mopasitog, ZDJmSQphzla

el HRIBS) 6 A MEaNE ReFmoHotted PaeigsgoPistaprains for

tran:ﬁb’crtioftﬂ B ﬁmfwmllme ceag rined - wanéitMAﬁfog&a)hta f&@zzj%%%@v and
for puri %Bng antib expressed e.g,, In

the BOERSHin phBedbixt/iien NPN ,pnd Rlaﬁly\om@ss may) kangﬁdtaus (the Vlrus hereln
h fil
scoogbii PGS bR ostonony b b o Y ien Pt slittopyyra rusiverda

cell¢l oni ng or expression hosts for antibody-encodi ng

vectors. Saccharonyces cerevisiae, or conmon baker's
ye&@9260] Plam eclirpafurescrfreoipy: cose R0t ey icnwrctunia, tomato,

duclg)%l%:a Y eal)ORbalfl @ 9;9[;19%5}}'@ hid (SIPAEY Chalfh B‘#‘E@ﬁ{ed%@ hosts.

gener a,” speci farns are co

See, @vAl U&Bhﬁnﬁlﬁﬁh 63}59L1|77h@04ﬁi 98, $1400,548, 7,125,978, and 6,417,429
Schi zgsacchar o nbe; Kl uyveronyces hosts such
(desgrabing P& NTB QDGI | S tecknqlp@gfqr |p§0d(u,§\rpg@n§}b0(h9541)n tragsgenic plants).

bu k&{ﬁ%hf Rﬁer&\xﬁéﬁﬁﬁhg (&@ us la Oocgskse E%T%ﬂroga%aﬁéﬁ:gg ?I%r;[ﬁbrate cells in

cultl(rA"(iﬁKQué 6ylam6)has ecome a routine procedure Examples of useful mammalian host
cell lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651);
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t hernot ol erans, and K nmarxianus; yarrow a (EP

402, 226); Pichia pastoris (EP 183,070); Candi da;
wdareeoshomses na reesia (EP 244, 234); Neur ospora CPEEE82008/053376

Schwanni onyces such as Schmannlonyces occi dental i s;

and fil apentous.fu S, hburos ora,
humgp g raniq}ﬁfinevﬂa}axggi P%ﬁ%@ aﬁwl&gesef rggrpwt Mpy§pegision culture,
GralSie b @S JAGem %3 @6%9%@9’7?&9 Eﬁbg%mst%?’kldﬁei? @é'llsftHHK ATCC CCL
dlscu55|ng t he use of yeasts and filanmentous fungi fo

10); s saytidiodelle AT b, Madreaptat ReproroRER4%251 61880) kb nepnkey kldney

cell e R R T i et Fighe g s L ERPsP TCE CRL-
158 Mhh&hagtdr¢Raldaddihdiia cARLAFAMS ATRVE dvaen); citindkida8dsclls (MDCK,

resulting in the production of an anti body with a
ATGEFCLE)ybufEo 16 1gr a5k i3y ST G ORSN A thowmin Igesecells
wiaEATe o Ch 78l B Lo B Rt 02 RS ST e Py o

(MM 069362, ATCESCOLE $)}, TRARE | KV aTErQs @ llnnddd N.Y. ddid. Eci. 383:44-68
259] Suitable host cells for the expression of

(198%%&/8% Psely Exdraehs @pd ahaman dspatgp lipe gHen §/)- Other useful
manfﬂ‘féﬁa!n%lsﬂ ééll];’}[negxtgﬁﬂfle%‘[ﬁn(—%b ﬂXﬁEtE?Q\;ag% géHég ?l é1nclu nL? eHFR'

vertebrates I nverte I nc
CH@keht(Lahdb iensle aNARUSS 77 Na e (1939))b awlingviomalceH ines sush as NSO

nd variants apd correspondi pe ssi ve insect. host
and §fp ot S PEocefibings AP 6 LT Wi erniibody
prodﬁ&@&?@@é ' Igarvazaﬁ%aavaemmws &W§Q%l&9kzol@%§d?§l 248 (B.K.C. Lo,
al bopi ctus ’(nosqui to), Drosophila nelanogas er

ed., Humana Propy,, Toderda, BHnBQGG)nm 25had08. been identified. A

Varm(ﬁf?%l/ %g ql@gres ttra{ngs ogrsne]zi?xhtél t& abqs;\fgre etgéﬁ egfexpressmn or cloning
vectOBBAMRBOAY prIduétindndauliédan donviehBoMmBtrith @bdia @lodified as
Bonmbyx nori NPV, and such viruses may be used as the

appropHfs foTaRdIoiNg BrOEIHS, rgleetng tnsfregeis: o anpdHying e genes
ransfecti on of Spodoptera frugi perda
encdiffe b€ 4355 Ry

ant cell cultures of cotton, corn,
potato soybega etunj a duckweed
(Lemmaceae), 8 ﬁPHF"F‘&g?kX h? nﬁs‘atul a), and t obacco can

al 3@3%?]7% glloélefgllﬂgga%%tpmc%%émg) %ﬁ Qf ljflgé‘[ﬁg}n nl}lé)}? be cultured
ina 6&1{'&; oftB8dial d@%hérbiaNg a4 BEAHh E&EMst}%ﬁmph@ %Jng Minimal

produci ng anti bodies in transgenic plants).

[0
Essoutink Mbdlane((M@M)s (Prapah @HMEWH%(%B@)S ancaRulbpeassaadifion Eagle's
Medglén(%X@me%M) {%rna lallress ﬁtnb e or c mﬁ%fhgs Sogtfeceﬁu.lei L d%)ltlon, any of the

ure.

medBdeIEdibedrin mﬂ&t etatzeMeﬂl lﬂaz@sswze(mm)kwﬂiés @n@ly A@Vl— l'ine
_ transforned SVv40 ATCC CRL 1651
BlOCﬁ@l@éﬂi@ééé@ @s@@o%lpwsﬁ%m“héﬁéﬁ 8efist n76;2 R‘ﬁéﬁéﬁ or
I
5120188 WP 0 BR e QBT A ED SRy S @IS p wsed as culare
med%foB&e(hb@t?ck)l); Anbalbyhchanetarmadsi Mppbﬁieh&d(alh&;esﬁmlth

CCL 1 nouse se toli cells ther [
hormggyss 685)/012%&1?4%02@1 aptpEpEych as 1H%}’-rg13e§fa Ry eTHByOr e@&fqr@al(wwth
7, I k S
factdrb/‘g%%as s(?)}ilun‘%ﬁlbﬁ@% c)gl’cﬁl%g nrfg%ﬁgg%{r\r}l %; s g}?l%!ltér? buffers (such as
HER‘ES)J mic{deBtes, (SWChGE adGhosRe; and dimymelinc)) dméipioties (sscl{ MDCK,
GENTAMYCIN™ drug), trace elements (defined as inorganic compounds usually present at

final concentrations in the micromolar range), and glucose or an equivalent energy source.

Any other necessary supplements may also be included at appropriate concentrations that
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ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC
CRL 1442); human lung cells (W38, ATCC CCL 75);
wohovanodsoyer cells (Hep G, HB 8065); nouse naP@BEUF2008/053376
tunor (MMI 060562, ATCC CCL51); TRI cells (Mather et
Annal s, N. ad, Sci. 383:44-68 1982 MRC 5
woullbp iowrda t%%ﬁew%ﬂf\éﬁathg iy LRGP éu%%ﬁel@s’ramre pH,
and @ehﬁire M8 @il ddk preVRIIB! 52 widShe A& bell 5d1&Sed 36 Ek’ﬁ@ssmn and will be
Chi nese hanster ovary (CHO cells, including DH CHO
appareitite theldrfinamlyeskilbed artisehAS USA 77: 4216 (1980)); and
myel oma cell |ines such as NSO and Sp2/0. For a
revi ew of cet Rurificatioméf anithhdéds cel | |ines suitable
for antibody production, see, e.g., Yazaki and Wi,
I\/E‘t[(bmg] IWihdvbl strguleasm Binahtagahniqves, . th@48iboBy Karlbe produced
.,, Humana Press,  Tot owa 55- 268.
1ntralcgl@§@ri¥ ygherpegiglas 1§11ca§pé,cq, Ioglﬁg@%kyns@are?ﬁdtlﬁtotth%medlum If the antibody

is ptﬁﬁ’@éﬂ 1ﬁjt‘?ﬁgflulgﬁ§’ & )éf:ﬂrﬁépo ‘P&Ré H&nsvﬁﬁ{e? B§stf09ﬂs or lysed

ant1 body production and ¢u ture I n conventl onal
fragmants] & remedid aforeghrpled yasentrédpgatmprar af teafflivatiann diacien gt al,

i B ST R L R P R B o
secrbtb@ td"ﬂ’l%%elgﬁhérﬁlc[sg%@h Ibe Bastly,cRlllpastt $elal8d B B8 PES8ence of

an anti is invention nmay be cultured in a
sodiviaracetate (QH I EETPG@ndrehmyémWylaulaf@méﬁm@ldﬁBh@FQ oEér dout 30

min }(-@?r[g b;t:1s %%%’F\))?Sl ﬁ%gga\)(?d Pglcatﬁtg?ugagEss teBea télg 6‘11%%{%% %?Cée d into the

medrag| s@p&mathvdiftofd {CPEMessiSh gemsdre gsitrdBbfigt Eddentrated using a
culturlng the host cells. In_addition, any of the

comprsaiialle@dpblp eEntein cppganEation filtervEy lgxarmpie, ansmigpn or Millipore

PP gORY T, B PREIEPSE B Ay o

foreémﬁ@ BepdSty; inbibit pPotd@Psid 6] aniDi @k OBAIR; in MU &I7Hb OG0t thelgrowth of
U.S. Patent, Re. 30,985 maybe used as culture nedia
ad“F@POF%%“W%@Pm@éIIS Any of these media may be

; g(mzﬁgf e Qnﬁﬁo s Exﬁ:%@lrt%n efp!aredr}m’nq%ec%l@ pe l%;l)}g{ﬂéﬁrusmg, for

actors transferrin,
exam]pibdardumdylegxadtmtdhromaogr@pl)y, hsdltoiphoms mtbraasotscdmomamography, gel

clecgginesis tiof e d MRHRY aorae it R G A L REOEARY beine
amohP ¥Rt 8f ﬂh@}yplédnftyl RERELE Purl $44¢0n 3% ps. CENTAMYGIINT M Stotéeh) A as an

trace el enents (defined as |norgan|c conpounds usual |y
affinitydsgand depends pm tahe S@mevemdrlmtm@f antsr lmhmnngbb@lrmandomam that is
|vaI our.c
presi{% N9 ﬁieh B%(gg aern%/ ASC&B %F P, tP é)url ant g 1eg)éhai g baaed Lon human
v1, Y2t oRIP hORMKI bR ﬁ@ﬁﬁikr Al ONSnlh@bi. Mﬂy\@ﬂlo@?(lb@@ OProtein G is
PCT/ US2008/ 053376 woul d be known to those skilled in

recotrimecnded forBlenausk tisotypes amﬂj farihomep v8 (Chssag af. e80T dr 671575

(198%5;5 tThgggqtltrlg Z(P lé( i€ ahq %f?m gl?ggrggrse\ﬁlaggaég u?qeo tg\ématgarl]rogeh %ut other
mat@RBaFENilhfe ! RRCRAHEANS skdbYe ﬁhﬂriclsﬁglcﬁ lak b&@blled pore glass or
Purification of antibddi es [00264] Wen usi ng

polyf ssrendslinapbbangetmillpwetor faskos ﬂ@m iatss dyd shorteh prqsessehgctéics than can
be achieved with agarose. Where the antibody comprises a Cy3 domain, the Bakerbond
ABX™resin (J. T. Baker, Phillipsburg, NJ) is useful for purification. Other techniques for
protein purification such as fractionation on an ion-exchange column, ethanol precipitation,
Reverse Phase HPLC, chromatography on silica, chromatography on heparin

SEPHAROSE™ chromatography on an anion or cation exchange resin (such as a
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intracellularly, in the periplasmc space, or directly
secreted into the nedium If the antibody 1is produced

wo naosaemshs ul arly, as a first step, the parti cubP@r/@s2008/053376
debris, either host cells or |ysed fragnents, are

po b 4 S B RS SD HRE) S0t ey st
plrecilﬂ;?ta{lléﬁ3 ar%@t?so(a]v%ﬁ@c)le g&%ﬁﬂin@%n@h@ﬁrﬁ%@[g kud fércovecf&i ating

ant1 bodies which are secCreted to the periplasnic _
sp&B661 Mellowolg anyBré¢lashingry meificapesstep(s)s thehmamwede comphgng the

.pbresence of sodluma et at H 3. , ED n .. )
anti R SRy g PP PEORY B s L dpE P Hii hgpic interaction
chroiflafo griglyl usHRHNI SuttdbuPRr hENPN Bdtw¥n GBHINDI §-4Gapic@itably performed

Where the antibody is secreted into the medi um

at 10%@&@8@@@3%&(68} digeh akoys Ps3iMaldy st ens are
ST Yo SNSRI PPy P

reseaﬁhﬁsﬁstﬁl@nalﬁf clMldaJl heav &l -cdBetlish&ion thd 4k, &bhélttéﬁtwlﬂnthld lﬁtbbve-
rotease inhibitor such as PVMSF may be | ncluded in

descalhw prethodalogies padyar wylesmsd appgpTipRibyione skiged 81 g ing fany
R0k RIS S e included to prevent the growth of
ba 1%gvent IP({OId ésmg%rn%%am nants. [00265] The anti body
conposition prepared fromthe cells can be purified
V. Insnunmpcohprgatesxanpl e, hydr oxyl apatite chromat ography,
hydr ophobic inter acti on chr omat ogr aphy, gel

cnrghefo iRy Siiaore e e foshlbbrgrgreansggbly referred to

as ﬁma@y ang da,h jughRs wr‘Aeidsy) nefrRidgashyfofithd ingiaR b4 antibodies of
St eps. The SUItabI|It mprotelnAas an affinity
Oy

the inygjion capiyamas tomme qxén@rsé Eaxiqpgentss grose ashemptperapeutic agent, a

drugaggyﬁgtg 119[9 lt&? F%ntg\e? {g)glht{]%eg] 3agleéél§¥mgtr1 ?g&t:/tléé 0; {J;o(f bacterial,
fungt(ab @laélaroe Ebmdflgm bufragments ?he;ezt) ﬁfa ydlidaeavyisctopt OSe a
Li ndmark et. a . I nmuno Met 62:1-13
radiggogugats) cﬁplélug%t@%%frﬁw&éa X yHd eqelor mays gmall &qﬁ%@fe f9Rips, suchas a
S 15647
cali QARG FlehBhpecnE AR G st ARIAP Bovativog of these
toxuaastﬂhaldlmeel taxsn m:ts/ntyoair’eetso&gatrenm@,tecbhﬁmmt her matrices
ar val [.abl e. nically. stable matrices .such as
cort 4P afciBin EPaliieg. o ishyEacprRRUGeOr Ry P PR aRoboA
antll?ddly%\ﬁ’d fthe&@ﬁlteFaﬁ)eﬁti chB8i&th@Mekis NOhEAbthRF g\h@cﬁsdgéﬁts useful in the
times than can be achi eved with agarose. ere the
geneaimqnmfdymwnmmsg@éesair@d@cribfrﬁhhqﬂelnt(hg Bhdesn.bBneymatically active
i s useful
toxig R st co R be SR i BE A et sl

PUO(2A70RTh B8ttt 6MbaGinfchR&CAn RRMalhcBnRRaRRoMPHs@%H@ANIobo4
col umm, et hanol pr eci f)l tation, Reverse Phase HPLC,
S

antildly e 0B PRRYC Bhalsmplesele @eHR% il whRe By NGAITHESHp; small molecule

gy S O AP s B Bl fthbfcenc,and

CC IIBGH' / dd32RO8¢rBa8 3ok f sk agpalidt |hava©ytdtoml agtivity. Examples of such
. chromat of ocu5| ng, SDS- ‘Qif‘é H mmnl um sul fate
immypReqnyigates aEdisgussed) 18 Jurthies dpty Ibé %fependi ng on the

anti body to be recovered. [00266] Follow ng any

pr el i m Aabixemplamyilaxmueecosfegnies) . the nixture

i(rg;rl sing the antibody of interest and cont am nants

215 uyj m@wcp@lug@w(@ﬂahybndypwg cenjigater @A @Gn) of the

1nvetclg % {In‘lg,t%%g gph%nugi g,rnt%} wehe%em na ntg-f b5 4%}1‘ubod€l|§| onjuga%ed (i.e.,

covalently attached) to one or more drug moieties (D) through an optional linker (L).
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at low salt concentrations (e.g., fromabout 0-0.25M

salt). [00267] In general, various nethodol ogies for
w@e@ganisng anti bodies for use in research, teBtT/N§2008/053376

and clinical are well-established in the art,

consi stent with the above- descri bed nethodologles

and/ or as deened adbrépate by one skiMMein the art

for ' t

OB T2 P b Ao BR O il BFRES e ciieatcd t the drug cither

d1re¢tmmmmmhphgaﬂ1e Sofphuit é,rlnisalnsgmbdy nuafber ofdiup moiaies per antibody,

"anti body-drug caonjugates DCs") conpri sing y .
whigycangangeng.g.. %@Bb%iﬂogﬁ t%tmuégé) é?ug AR TRFE ARty and In Certain

embs&%éﬁ%ahféﬁl IR Mkt QHru@%&eﬁé/stﬁ%E Mivogggents, such as a
henot her apeuti ¢ agent, drug, a growth |nh|b|tory

agent ﬁa%&%h@k& T9nkeRN enzynatlcally active toxin of
bacteri a fant or animal origin, or

:;g&g&gmggg@gaﬁy @ge,g%nog%&g LPAEL HE G ABLINRG af n 35 pucem

Publidtien Noa| IO(HOQ%AD@XII a&ommsmhlpealdazoocab%@heam CA hnker may
mayt ansi noi ds, . a trlchothecene and CC 1065, and.the

COMEF QPSLQr R HKETHFEEWONETHSi E.%en@mrty | kg eoqnepqngnis drgivas &,

mal ?ddghﬁgﬁpgﬂ/f@ g‘%ﬁ%uﬁﬁlgggi JEUg ; ﬁplrlalll sngs&tglﬁhﬁé fval-cit” or “vc”),

alanmetpheﬁeyibkadmeamla ‘b, mmuhrmbeﬂmﬂm{yhmbamd@ e EABQ); MN-Soecinimidyl 4-

r,.t.oxin. erapeuti.c.
C-pgai i baeat Eapr L ons ot eef TN iR omehah i glohexanc- 1
carb6§y19te( ‘@uece), ang'ﬁ?-gﬂ@éiﬁlﬁﬁébl'l)(4-"i’(‘?dd é’c%tyl} é%ﬁﬂnﬁﬁen%ﬂ&te( SIAB”) N-
fragments t hereof can al so be used are descri bed

succiramedy 3- [DBp@rdyjlditmo gppianate €HIAL) (ﬁ@ﬁmesg ,&rarlsson et al., Biochem. J.,

173 e bf ol ekar T RBT A PR T B G TR G e U

S. Phteihdi 4,868, 804), N0BhdcidiBi B8 UlBethgir4gS- gUkilrogS ridyl)-dithio] pentanoate
cal i cheani ¢i n mayt ansi noi d, dolastatin, auristatin

(SMNP) cgtane é@wl@ly@hﬂenqximésien&wet methgaypokrihyéme @fﬂde (mPEO).
{
ViSRRI D81 B0 SRl A ATy
bel[@a74PA Eiﬂ&lﬂmia@fub d ﬂillﬂaﬂgcﬂg hnlaj@”a’tf@&hfaﬁﬁ@ ?él}:asé\t(of adrug i 1)n the cell.
i Mmunocon ar | or ant ] bo rug conjugate'
For granle anua%\%g'ﬁbn?%ﬁnlﬁaw Heh wa%@ﬁm?%eqsejsalg%w (em@ﬁgﬁlﬁ)iﬁse-
sensﬁﬂlef‘Pfﬂker @Q%qalﬁ[bt 1 {j)ﬁlﬂléthgplﬂiklégéf @glgﬁhe Lontaining link K SCharl et

cova ent1 att ache to on or nore rug nol et1es
al., €imoouR bsearchdpt 2GR 1 (199K, S, Phten8¥o VICRGRQRY) hoGER5Ised.

P 8/ 053376 ,.Ab-(L- Formula | [00272 s
Acléqi?%ﬂﬁ P 5ome FEbadifn Eﬁlgeéﬁt’msw @p&%faf U BT unit
that liflkd zﬁ?atﬁlib'elgy ?d ehfc‘)ﬁ{er hﬁkér%hipﬁn&ft oY tPa @ruI irfki6ty: BxBmplary stretcher
Fornmul a 1, p 1 he average nunber of rug noi eti es
unltmne showi bddyf (Whﬁmlltﬂile mﬁm g@dlceéeggsltes pf enabebbartachment to an
ant i and in certain

ut
antif el F0RS FBRY 3 B HIBEY o et o5 per
antlbody B. Exenplary Li nkers

ey

MC

&3



[00273] Exenplary linkers and drug noieties are
di scl osed herein and in U. S. Patent Publication Nos.
wQo@s00B8649 Al ; 20050276812 Al; and 200700929BOT/8K2008%053376
i nker may conprise one or nore |inker conponents.
Exenpl ary |inker conponents include 6-
mal ei m docaproyl ("MC"), | ei m dopropanoyl ("MP"),
valine-citrullined"val -4 t" or "jyc"),
al ani ne- phenyl al arfi ne - phe*),
p- am nobenzyl oxycat bon a "PAB"), yﬁfSuccininidyl 4-
(2-pyridylthio) pentanoatte ("SPP"),  N-succini m dyl
4- (N-mal ei mi donet hyl ) cycPohexane-1 carboxypate
("SMCC"), and N Succini mdyl (4-iodo-acetyl)
am nobenzoate ("SI AB"), N succinimdyl 3-
(2- pyr|dyldt;h|o) propi onate (SPDP) (see, e. g.
CarI%son et at Bldbhenl J. 173, 723-737 (4,9 ) ),

N-su yr |dCDhIO but oat PDB)
(see? e. |g. N U ent™4, 5

succinim 4- nethyl - [2- (5 nltro pyri [ )-dithio]
pent anoat e SWNP), and and the pol yet hyl ene gl yco
derivati ve, t hoxy- pol yet hyl ene oxi de (nPEQ). MPEG
Various |inker conponents are known in the art, sone
of which are described below. [00274] A |linker may be
a "cleavable linker,"Ofacilitating rel ease of a drug
in the cell. For sexajple, an acid-Iabk]e |inker
(e.g., hydrazoney; ot REs e8NS . 0.,

pepti dase- sensitive) linker, photol abile |inker,
dinethyl i nker or disulfide-containpng i nker (Chari
et at. Cancer Research 52:127-131 (1992); U.S.

Pat ent . 5,208,020) nmay be used. [00275] In sone .

e b7 ﬁ}aﬁ@ §omgembﬁcﬂég}en@0ﬁb@lﬁ‘é FPMRAYCTE g}@pflcpg)@rlge an amino acid unit.

In o?elg%ﬁteﬁl%ganﬁgﬁ't lihe aﬁlnl%tacld eblﬁ)ﬂvoslqg% %/lpﬁééehg hg p@k&e[;y a protease,

er conponént or
therdiyrfatlhhaeung relpist ©f ﬂreedrs@ fmm the irnwufodoaigiate tpoe ewposyire to
Ilnﬁ i ndi cat es EPSFS of ovalent attac nt.to

intragellylprygteaseiotnlps spieae &%ﬁeﬁ%eéﬁe & arroa@iar%rt);{%}}%) Nat.

Blot&hfﬁol )| Nﬁg 7%& %@e%?@a% &ﬁ%%ﬁ&lﬂs@%%@@é%@ﬁé@ £t h&t@& tb

O gypl I'gyp
dlpeptlde a tripeptide, a tetrapeptide, and a pentapeptide. Exemplary dlpeptldes 1nclude

valine-citrulline (vc or val-cit), alanine-phenylalanine (af or ala-phe); phenylalanine-lysine
(fk or phe-lys); or N-methyl-valine-citrulline (Me-val-cit). Exemplary tripeptides include:
glycine-valine-citrulline (gly-val-cit) and glycine-glycine-glycine (gly-gly-gly). An amino
acid unit may comprise amino acid residues that occur naturally, as well as minor amino
acids and non-naturally occurring amino acid analogs, such as citrulline. Amino acid units
can be designed and optimized in their selectivity for enzymatic cleavage by a particular
enzyme, for example, a tumor-associated protease, cathepsin B, C and D, or a plasmin
protease.

[00277] In some embodiments, a linker component may comprise a “spacer’ unit that
links the antibody to a drug moiety, either directly or by way of a stretcher unit and/or an
amino acid unit. A spacer unit may be “self-immolative” or a “non-self-immolative.” A
“non-self-immolative” spacer unit is one in which part or all of the spacer unit remains bound

to the drug moiety upon enzymatic (e.g., proteolytic) cleavage of the ADC. Examples of
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[00276] I n some enbodi nents, a |inker conponent may
conprise an amno acid unit. In one such enbodi nent,
wo b@samisn® acid unit allows for cleavage of thect/uses 053376
by a protease thereby facilitating release of t he
m t he |nnunocon£g%ate upo osur

r
n0n~5?# ?ra@@ qliyF JPackt wiks4aeiude. dtare et i %ts@ Bra2 Yéﬁfyﬂaﬁ%ﬂ unit and a
glyc%eg]b;ﬁngs acEOERNI @tﬁeleéon%lnatfo%g g@ﬂeﬂﬂ%ﬁc spa&r@ﬁt?s@&]ﬁ@)'le to sequence-
21:778-784. Exenplary amno acid units include, but
specﬁceenz(ymatlc plichexgctans also catitqepicde Foae;{amp[b@ pnzﬂna,tlcecleavage of an
et rape pent i de. di, pe
ADG oGRS §sinRabemeRrr RET pya Tamov e thpgfaict BRREE RBuld
resuﬂ'u@‘fbllé’h@e phe @Mbﬁﬂe%l‘jrdi'@e-ﬂ E r@dlet@'fﬁm@ﬂ%)remalnder of the ADC. In one
phenyl al ani ne- | ysi ne phe-1lys); or
suchnerpdip ety die |gb@n@rglmnc1dmg rpmtwa Itheéu subjected égrp benayate hydrolysis

step (ug Pf%%glln 9 geﬁ ;1{{1% C%QV ng %ly&]g %n{ens%a elrtu{n lﬁlonp{%e drug moiety.

( gI[OGZJBy Agi S_,é)frlnﬂﬁblaﬂmd’fapac&ﬁ uﬂht hllﬂtbvtls ﬂiﬁyd@a@;ﬂbftl&&irﬁg‘fhﬁibty
acid residues that occur naturally, as well as minor

withgp segpaipés kpedreliels sish- Hagautad ?rg}bqﬁé@amm hPagsiuwy od @ilipker
Rl Q953 gghzg@m% Uy 3“6 sl elﬁﬂi‘)cﬂ cfiC h? a{fﬁ‘ih&?enz?laﬂc&l%l is
an (0] or

esi g ed" timze e|r s ectivit

attachiad yorat aminolaeaMmargtevibyn gmpxh:rlidnduzimira caglrenyane, métbylcarbarnate or
carbgﬁagngl ne;g)(}e%tt\g%;th? Eglgz%l g]{c%l}g an %g%tsggo?(]lc ‘%‘?ﬁg P ne g, Pf:rnann etal.
(20()%@99&9@9{115 Thé’r bht@ﬁt% r(2(§IB‘T@9‘1@8‘7 178y, mQURRhBdRnent, the spacer unit

spacer"” unit I'i nks the antibody to a drug
isp amnmbynzyécmmeubowlr@éﬂ)y Irpgertayn evahodiments sthe ehartydanegoition of a p-

i@ GrO s SRR Gy W i SRR R L Rl T20-R5 -y, -

halog&0Nnis®|olr = ¢yAB)] Aldid &' arSIRREGEI ralfing filosn 02€ HxAmMHs & s¢leithmolative
or all of the spacer unit remains bound to the dru

spacgpiatsyfuiiharinedndsy bt are npeligited o afoawity cpmpowtds dhed gee fgectromcally

Slmlf:él?:% @%ﬁ%ﬁ& g%hS §e4 e. gr ,f@%ﬁ‘%%%@go SAF% ng%:h as 2- farmnmrnldazol-

5-méthedoldesivadivts @€y d1af. (ﬂ999)lBi@brg0Med @ﬁemlm SQQQ’EYandrdirﬂho or
and a gE¥C|ne glyc ne spacer unit. er. conbi nati ons
paragmigabanzyiagctaly s Spdcsrs38 be pesdihat ‘E@e&’@cﬁ}’éh@élonélﬁ% pige bond
t
hyd@!}%smc;hgs g{ﬂgsgglgg(galg# &gﬁtﬁ%&’gﬂ gﬁfﬂgé{tﬁlltt;ﬁ?c adiPEmRXA R Rigucs ef
al., Ghoroistre Biplygy, 169522 223); apprbpﬂnq,tela shbﬂﬁlbmted:bicbrcla&bd:] atded

. pr e mould esul t | Ieas of a
blcyg ﬁi? ﬁiﬂag iR @19}51 bt er’y R Soemh? et Yt Spirad 2-
amifipfeny1ProBMRic SUEInRIFD O tRAty, of &Ye JObHL ICR8mY! 13990 N, 98619,
moi ety is then subjected to"a separate hydrol yS|s
Ehnsméwmaf aprhiee-camwningelrigs thdtwse sibsttutadgt thee-position of glycine

(KireiSy e o X SARE HRRGTORIVA, 195 A5 eSS pmolative

spmkﬁhgéﬁﬁnpADtﬁe drug noiety w thout a separate
drol§3|s step. In certain enbodi mrents, a spacer unit

of [@027Phiepne epbetimsats aép%?ﬁ&mlhtﬁt?éﬁ@l}ﬂhe@ histhydrexyssghylstyrene
(BHW&RQ%%%@%QFDEIOS% Qvth?é\’lﬂ %%g)ﬁr{é%i %)aihgogﬂgﬁate a%g BLARGHAAple drugs.

carbamat e, nethyl carbamate, or carbonate is nade

bet ween the benzyl al cohol and a cytotoxic agent. See,

e.g., Hamann et at. (2005) Expert Opin. Ther. Patents

(2005) 15:1087-1103. In one enbodi nent, the spacer

unit 1s p-am nobenzyl oxycarbonyl (PAB). In certain

enbodi nents, the phenyl ene portion of a p-

com

o
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am no benzyl unit is substituted wwth Qn wherein Qis
-Cl-C8 alkyl, -O(C1-C8 alkyl), - halogen,- nitro or

WO eyoanmsomand mis an i nteger ranging from 0- 4. PERERIN®E53376
of self-immol ative spacer units further include, but
are not limted to, aromati c conpounds that are
electronically simlar to p-am nobenz al cohol (see,
e.g., US 2005/0256030 Al), such ascﬁ oi rE)d zol -
5-net hanol defivatives (Hafmet at. B| oory. Med.

Chem Lett. 2237) and or,

par a- ani _agetals be ulsl;ed t hgt
undergo cycli zaﬂl o upon e bond Chy@®).ysPs/ such
as substituted and unsubstituted 4-am nobutyri cid

am des (Rodrigues et at., Chem stry Biology, 1995, 2,
223); appropriately substituted bicyclo [2.2. 1] and
bicyclo[2.2.2] rin { (Storm et at., J. Aner.
Chem Soc., 1972, gg)s and 2-

am nophenyl propi onic actd aj des (Ansberry, et at., J.
Org. Chem, 1990, 55, 5867) El i m nati on of

am ne-contai ning drugs that are substituted at the
a-position of glycine (Xdnggbury, et at., J. Med.
Chem , 1984, 27, 1447) are also exan‘pl es of

sel f-| mol ati ve spacers useful in [00279] In

on&herain B ifehrCs alkyh edl1Gniatkils lﬁﬂQﬁean@Héuor -Cyano; m is an
i d
o A TP B0 By T RIS,

mul[@0280% Adlinigs may&onipBs &%éﬂm&ﬂ&e [BETH IS0 BB 33hPonents. In
Q 1

certayombeyIFIchSs, %H&%ﬁﬁ ?%Sh@Wé‘dvgl&éketQ 1%&@35‘%11%@%&1?@ &oyrgula I
-C I (C-Cg al kyl), -nltro or
- c%ag@AQr}&WSY%%%)T’ nt eger rangi ng Pr om nis 0 or
1; V&&lﬁd:lrpArl@Bgﬁ’stchﬁgin[’tgaﬁd OiNah ititogaltFum 02@1 PO 28@ind acid unit,
l'i nker rlse any one or nore of t he aboye

and P iy Rd Fnt%ﬁ‘ré‘i?ﬁé s 12: 18" cppeduitetsotis Pe ht &, 2: 40 Ak By and p are

defn‘le?i a%%bénfwﬂ Fbﬁnﬁlﬁ?c E;%&ﬁ% él‘F@O(ﬁﬁH\}\ﬁWf a&hﬁaﬁ%emwa%senbed in US
ormu ereln

200%]2666%& \Mhmch ;1s @npcbsalymscoaporaued dgein by mﬁer@ncteo 1 Wi | s

% I[@@ngﬂ:%g laury] ’1{1kergﬂlalp91\{\<,fn|§ss %}1ad mnbt ]il&%%&ls g%gerg'&gret own below in
the @ﬂeéxpoﬁmcsdﬁf;bﬁﬁaaaﬁ above for Formula |I. Exenplary
nbodi ments of such linkers are described in US
20 50238 AI whi.ch i s \expressly incorporated herein
by/ refere ce 002 1] Exgnplary linker conponents and
c rrbl natl ‘a;—eE) hown bel ow in

p

HN

" N Val-Cit or VC
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the context of ADCs of Formula Il: HAb (Aa_) N= Y H
O- P HNfO-NH2 Val-Cit or VC 86 WO 2008/100805
wEAONBWBR0H8/ 053376 O 0 HO Ab N N NYy-D O HQ/UR20080$3376
O-NH2 MC-val-cit 0O OHOO/~DANNNN OF O
HN N H2 MC-val -cit-PAB [00282] Linkers

nts, including stretcher, spacey, and am no
nits, may be synfjhesiized By nmetods known in
h tpQse 'be 8B R005- 0238649

Ab EXenpl“ary “Dr ud\ Moi 8t i est 1. Mayt ahsi ne and

yt nsi noi ds [00283]H In me 2nbodi ments, an
noconj ugat e conpri ses ananti body pf the

i nvention conjugated to one Jor nore mayt ansi noid
nol ecul es. Mayt ansi noi dspyfre mitototic inhibitors

whi ch act by inhibiting tdybulin polynerization.
Mayt ansi ne was first is?l%‘(\g\q_‘jfrom the east African
shrub Maytenus serrata (U.S. Patent No. 38dG-valcit
Subsequently, it was

o)
o D
0 H O d ©
o H o ~
J :
Py
O™ 'NH, MC-val-cit-PAB

[00282] Linkers components, including stretcher, spacer, and amino acid units, may
be synthesized by methods known in the art, such as those described in US 2005-0238649
Al.

C. Exemplary Drug Moieties

1. Maytansine and maytansinoids

[00283] In some embodiments, an immunoconjugate comprises an antibody of the
invention conjugated to one or more maytansinoid molecules. Maytansinoids are mitototic
inhibitors which act by inhibiting tubulin polymerization. Maytansine was first isolated from
the east African shrub Maytenus serrata (U.S. Patent No. 3896111). Subsequently, it was
discovered that certain microbes also produce maytansinoids, such as maytansinol and C-3
maytansinol esters (U.S. Patent No. 4,151,042). Synthetic maytansinol and derivatives and
analogues thereof are disclosed, for example, in U.S. Patent Nos. 4,137,230; 4,248,870;
4,256,746, 4,260,608; 4,265,814; 4,294,757, 4,307,016; 4,308,268; 4,308,269; 4,309,428,
4,313,946, 4,315,929; 4,317,821, 4,322,348; 4,331,598; 4,361,650; 4,364,866; 4,424,219,
4,450,254; 4,362,663; and 4,371,533, the disclosures of which are hereby expressly
incorporated by reference.

[00284] Maytansine compounds inhibit cell proliferation by inhibiting the formation

of microtubules during mitosis through inhibition of polymerization of the microtubulin
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di scovered that certain m crobes al so produce
mayt ansi noi ds, such as maytansi nol and C 3

worysamsihol esters (U. S. Patent No. 4, 151, 042pCT/US2008/053376
Synt heti c maytansi nol and derivatives and anal ogues

prot%&g:tru llq@%en?glersdcelﬁ:og&g7§)7%wncgaig§é89%8052 L%éf@@g& Maytansine

and fhagﬁﬁs&&lﬂs afs h@%‘ﬂg thggox‘ﬂndfﬁg%l%é%gbmé]ai %%im%@ﬁ@er 41163% 1%8%cen

greatly 312@‘;65498 thefy $Itre598emic S6d-c650s pmmaﬁh' @m@med tdl ﬂw;uaib@r

254: 4, 3 71.5 t he  di
Sele‘EAﬁ ARV ‘ﬁ@%‘"‘gs“@ﬁ Bvﬂtgls@‘? anisf g@?&%@ﬁ? 8%03“3’;‘/‘ 34 duto serious
advdr&f EFRAR: tht 0O8RBA herVBYd @@fehﬂﬁldcgaamﬁfedﬁnal @ygté}msgﬁ lek al., (1978)

proliferation b%/ i nhi biting the formation
Canpdigpinanb ReysSdAYi2A9)- ni t osi s t hrough i nhi bi t| on of

LoLHERS| 38400 1 L CH DU T RO 088 e
cony agatéﬂ&zwse%ﬂeqlﬁﬁtliagacd&ﬂﬁte tb@r@ﬁﬂﬁ@ﬁ@)mentatlon or chemical

ytansi ne. and nmaytansi noids are hi % cyt ot oxi c but
modﬂﬁf@rlpn 6T f¢iiedratippotifermeatéien PFotBEtpll ﬁa@nﬁ%rp dgvatigatipn with
V. [ of
ﬁmcltlbfﬁ nﬁ%@xgﬁ%ﬁ aﬁgﬁﬁ%a’guoﬁﬁg{o?g%%gl? d%ﬁIfﬁ; Clﬁ]fk\%tl%tto a?tlbodles (i11)
stabIepnptasmaﬂndr(n\()&lffetni\i'ead@inm 4 haridy b Btasioneclhdesbeen

di t' ed due to serjous verse effectss on the . .
coNTPR) LRt SRy S 1 37oRA oo Gl Ay e d sorctes are
Well(ﬁnéﬁlm ﬁ{e A and c(aill%g @olat&@ﬂomﬂaﬁﬁfﬁlrﬁ%moes B&%rding to known methods
07). [00285] Maytansinoid drug noieties are
or plavtdtlmiotsmgegemwerrmmm ing scchniqae (seody edalL@O()ZﬂcP[N AP Ege68-7973).

M ST S VoS bbbty YL FRSERT I Bt LR o

knowW# ideviafds Z Bk éaplaff erhBsdimBhtabF fRyRAGAEHRg fbic)tiRTRNadR): ®M1;
to derivatization with functional groups suitable for

DM gt asrisahessd darerobelewsul fide |inkers to
iR Rt N—

moi¢t) AeSehtdvipitad fdrnke G@ﬁfﬁtﬁmﬂd &f thy luimbhen fier anis@nétfination of R and S
mayt ansi noi d drug noi eties are Known in the art
confygiigations apide C@’é?la%aébﬂmﬁ PHRY dacns smbg@awete hegmegringyd dpig moiety

D P r[ﬁ usi ng genetl C engl neeri ng
( )iﬁelc equée{;oq ind ulg[é?%a py(zooz) PNAS 99: 7968 7973) .

Mayt ansi nol and mayt ansi noI anﬁl@gues dmozy I'%
prepared synthetically accordi n —Q( wn net Hods.
Exenpl ary enbodi nents of mayt@nsi drug noieities
i nclude: DML; DMB; and DM, J,scl &sed herein
bel ow. [00287] As Mgd h oOherO dr ug “woieties, all
st er eoi somers ofCt he Ry ans1 ngPd drug noiety are
cont enpl ated for oAl h@ invention, i.e.
any conbi ngti® copfig fations at the
chiral carbons d nt, the

[ TR have the fol |l ow ng
stereochem stry: H3E (CR2) m N <P H3CO
H

CH40

[00288] Exemplary embodiments of maytansinoid drug moieities include: DM1,
(CRz)m = CHQCHQ; DM3, (CRz)m = CHQCHQCH(CH3); and DM4, (CRz)m = CHQCHQC(CH3)2,

having the structures:
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Cl NO CH300 CH3OHO H [00288] Exenplary

enbodi nents of maytansi noid drug noieities include:
wOMS/10(8CGR2) m = CH2CH2; DMB3, (CR2) m = CH2CH2 CHeCHB$2008/053376

and DM, (CR2)m = CH2CH2C(CH3) 2, having the

structures: 88 WD 2008/ 100805 PCT/ US2008/ 053376, H3C

CH2CH2S O N4 H3C O O SN = 0 BAE CHCBOCI,S-N-€BBOHO H
|CH3 H3C CH2CH2G-S O N-~ H.0

o Cl NCH30 DM3 O
N, 10 F- I CH30HO H d H3 C CGS 0 MOCd
H3 “y,
Hec O @ 7
DM1
CH30
CHs

CH30 DM3

DM4

[00289] In an attempt to improve the therapeutic index of targeted antibodies,
maytansine and maytansinoids have been conjugated to antibodies specifically binding to

tumor cell antigens. Immunoconjugates containing maytansinoids and their therapeutic use
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H3BC 0O 0OCd NO\ ~~~~~ DV CH30 O N, .0 CH30HO H
[00289] In an attenpt to inprove the therapeutic index
wobtoosanagget ed anti bodi es, naytansi ne and nayt aPCST/Ne100%/053376

have been conjugated to antibodies specifically

are Qhslirsf P Db ahel St ieh it 1At V3T Heh BABAARG FyiapeioPatent EP

0 42‘5‘@33%%&%&%qu WRZQO8L Qér%ﬁi @xopréé's‘;f Atapbratd Ife%rrence Liu
exanpl é, in U'S. Patent Nos. , 5,416,064 and

et alENoPelnA PétSéﬂﬂS SBE3 (@962665213156d5mmmﬂw0nj ugatosumEsigs a

ma)/{%’ﬁéﬂngléita({egltgggtreémé?ﬁgg t 1'1150(%% ol at @é)éiy@ﬁ?&d%%%%@ against

humia AOBIB RE N o MEdE. ephecwmrgafd gk f@undrﬁ)yﬂeaﬁguég z%t&&é?to@\&@dse&lﬂtured
DML |inked to the nonoclonal antibody di rected

colog ganges ecllshgirhyhopsH opbumer aetadtdn an Theve Saneigaewthgssay. Charl et
al., &%Jc%lq Rtesoeab%z ﬁ 9?) Y3 ()ébg%)o&%l el teol%qlﬂl &Iﬁué#gs 1% wh18111 gn
cancer “céq anhd''s uror - a6 inanin
madenyl(ﬁoidmeogj u@ndeld vass aigul fids ahker&b the&humn@ﬁﬂtb@ﬂy A7 binding to an
.Research 52:127-131 (1992) descri be i munoconj ugate
antigey QHEHNL0lafeSANEH SRR dings. RE & icn gurieg mangoignal antibody TA.1
' ' I h
that glrlll%ly flglﬁnelt ]?gléni/g nc rllltec g]hgﬁwggkﬁié@]& f’{jff | nrélgﬂrﬂa%o%gldt &njugate
was aaidhe vitruen the Immand:)k@maianam’weh Gty SKABR-3, tWwiath ebqpm:hses 3x10°
ER- 2/ .neu oncq The cytotoxi.city of
HERA Syt ey LESHAST 61 Lo ML ATHE SO S i Gt svigipicio
simild?€o [HATRR I@Jﬁﬁﬁ{no?@&%%rwﬁl%h bobli e imteBE By 1ﬂM’éa‘§iﬂ§ the number of
expresses 3 °x 2 surface antigens per cefll.
mayRinsindidugoleanpupraretibatyi eolechla degAdenaftansytond oodjedatgshowed low
I he free maytansinoid drug, which could be

sim| t
SYSITRIES é(gjﬁ%’ﬂmﬁﬂlmlrﬂlc??eam ng the number of maytansinoid
o[ @290 A RBOJ PRl ;yta@gﬁﬁom%ﬁﬁightes artBeRfed By ElRnGLANRI [thking an

conj ugate showed low system c cytotoxicity in mce.

antiljqyy2o @]m%atﬁmsm@uymﬁhwla n\gthﬁ@t Hempgnilyatimgigree e biplpgigal activity
of eltﬁye]r ?ﬁeeé[ﬂ 1%8!1)% % %'ypa%s@&d Iﬁ?]]te&lﬁg anta elﬁgm % Q%A}an{s%md

srgnifican di mni
molénuws@gnpghtedipéﬂ anltlbydy mbleeulterhes shidvén @ﬂﬁbad@adyenmnctﬂge;ytotoxmty of
mayt ansi noi d nol | e.. An average of m t ansj

targ%leléwnta%ut@saﬁtwgm eféecaeg therfngsisuner ﬁelluéem aF 05 anRSAR although
evene&{e' HEEYulk Bf £ be 9136{1@ Mx%hét?d &f enhﬁﬁe%?&ot&ﬁlslltysover the use

t hout negat lve eCtI ng t unction o
of nai@ldlﬂhtlbod}y Mﬁyttullmaidﬂ arbea¥l, knaivhho tighart evderan baeynthesized by

mol ecul e of .tqQxi nlanti body woul d_be expected t.
knowp, F%ﬁ%@ua&fdfog%?% fiopn BOWRT R SUTRC Rakiensingidy Bisdlsclosed, for
exarlYp¥LiANS SNPAEls N, e 208100 laﬁ@mhle Ritch 9at@ﬁﬂs afid qoﬁ%nb Bublications
synt hesi zed by known techni ques or isolated from

refemed (orheircigahon ¢.e Bref@uddt mbnytensinpydsaare magtagsinal anddh aydansgwd analogues

rnodfif(i)erd in the aromatic ring or at other positions of the maytansinol molecule, such as
various maytansinol esters.

[00291] There are many linking groups known in the art for making antibody-
maytansinoid conjugates, including, for example, those disclosed in U.S. Patent No.

5,208,020 or EP Patent 0 425 235 B1, and Chari et al., Cancer Research 52:127-131 (1992).

The linking groups include disulfide groups, thioether groups, acid labile groups, photolabile
groups, peptidase labile groups, or esterase labile groups, as disclosed in the above-identified
patents, disulfide and thioether groups being preferred.
[00292] Conjugates of the antibody and maytansinoid may be made using a variety of
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exanple, in U S. Patent No. 5,208,020 and in the other
patents and nonpatent publications referred to
wheoosilnmbdve. Preferred maytansi noi ds are mayt BOFURZNG/053376
and mayt ansi nol anal ogues nodified in the aromatic
or at oth osi tiops t he. inal .. .
bifupgsjoderatein spuling beepsy ughds ﬁ{ﬁnﬂ & Zixpmyld{t@empwnate
(SPﬂ-pﬁ EﬁccﬁflﬁldWQYNl hﬁl@nﬁﬁloﬁ{e@fﬁp)sc;}&%‘é@aﬂenl Eaﬂﬁo;@fl&te ifinothiolane
ant i’body- mayt ansi noi d “conj ugat es, i rcl udi ng,

(IT);‘bJﬁmeualtqb derivativosef idiidadstese@uémasdli®cthyhadipimiNiete HCI), active esters

8, 020 Pat 425 235 B d i. et . at.
(sucRyf b ipaliy coegth eludS 683 BuerhBohy it Stiparounds
(such &S bm@agidsuéﬁzbsﬁg h@iaﬁ’l@@ﬁﬂllﬁé)' s18dhebnig OIS ativAgi(Slich as bis-(p-

| abi | e groups, otol abil e groups, peptidase |abile
diazgpigmbenzogt)- %lsxl@reésa@ln@bﬂnwgmlﬂsésuoaﬁs telyencosediiperypnpse), and
bls-a%%(\)l%%g&geelnéorﬁﬂou gs it Eheys fB&g@lﬂ% éﬁglalﬂa%gézl%g{g)e t]ﬂa%cularly

prefafdd &m@yn@ﬁlgbnmﬁlaﬂéNn@chmﬁ’ﬂM b&(zr@gﬂdylaitmg) Propnbet($PDP)
of 90 WD 2008/ 100805 PCT/ US2008/ 053376 . hi functi onal
(Car&ﬁsgl@ el ¢ w@mﬂé lgée7,2§373g def/&xand N-succinimidyl-4-(2-
' onate ( SPDP
QSRR BB S ke onate (5209
cy ¢00298 k dihe 1 inkcramop by htetcbed forthe otalpiankiacid m¢ledule at various

hi functi naI d rivati.ve m doesters (such as
posifma AFRANALGiopi 1y e oF rl?éi)& Hof PYETR et likies Ty be formed by
reacgbl§wcr‘tﬁ'a gﬂ}cgcgi 1%%1@ etk %))mve%ltlgﬁﬁlégﬁnfgst@&ﬂu s. The reaction may
gl ut ar al % i s-azido conpounds = (such as bis
occyrpt tzi(dd kpenﬂoly h;vmgx anéuxgingroe), thdCsl4dicaioningedified with
deriv uch. .as bi sz (p-. ..
g L BRr SOy B8 B e hagroxeh e gas e 20 position
hav1(1$ HaRdRsyl GoUENR LpiBfited 2abvamaing)the Blkhge N formed kit@e C-3
uori ne conpounds (such as
positiosofinpytaayiee @r 4 neHynsineberezye) . Particul arly
preferred coupling agents include
N- succi ni m dgl ABrig@timgsdalgdtatinhi o) propi onate ( SPDP)
(Carlsson et al., Biochem J. 173:723-737 [1978]) and
N- SO0 hilmsatye edbédmeptpr amiphnimazppiegitacomatises(aBRR)ibody of the

ovide for, a d sul.fide | e. 029 The |inker
inv e bt sl 6 AalPARC I T Grigpve: g an
auridtail QUSPatPRSE. 15695483 8 2QEyRE ). NDoRRtatiieandyReis@find R elbb&Kshown to
For exanple, an ester |inkage may be fornmed b

y
intenfesg otithomiowttbule dm@nl@s« ;GTPghymply&ls; ang reiokeeand eshalar division

(Wo%_g aégg(%(} lg%h tlmqfrﬂg Agehn ys i éiaglflgeln??, qraXS(tlz) §5g01%%4 QnGd have

ant1¢21‘ﬁ8¢rt(U‘SI’PalﬂQ% bo&d 499 4dal anhﬁd%@%%ﬁﬁit?@ettlﬁ 8@l 3998) Antimicrob.
position nodified with a hydroxyl roug 6and the C 20

Ageﬁ*@&h@ﬁ@ﬁher HEV3Hd -2 0RY dTlaﬁ@nlasg%tm aupipfain grugrragieygnay be attached
to th%gnﬁ%(&etﬂidu Iﬁ?e N'(%ﬁgg e'rr?urfugr ca¥%§y§é§mlﬁ)&%f{th@ﬂeptldlc

ansifiol or ‘a ma anS|no anaﬁ
drugﬂmmles}t(a)tf()m/o&mm)st atins [00294] In sonme enbodi nents,

an _j oconj ugate. conprises an anti body of the
Jdp ﬁ#xe@ﬁ A AWIERR O TRRA iR F e T e fked

monBBRHHuFisAAR |dﬂ%61951eg9§ D¥ahil b d?scﬁ)sed ARenfk b} St ?fdc@edlngs of the
(US Pat. Nos. 35483; 5780588). Dol astatins and

Ameigan s&sa&qwtmnrfaw@aﬂmeﬁe@lamlmeblma 41tt, dybeact Naintbier 623, presented
Mar@é??% SZ'tOQE tb% \(}}dsé %glﬁle %% thL 1S ¢ pqrgs%k}y f?llcosfpo%?e% brglur% e%ence il 9[5 entirety.
[00296] A peptidic drug moiety may be selected from Formulas Dy and Dy below:
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(Wyke et al.(2001) Antim crob. Agents and Chenot her.

45(12):3580-3584) and have anticancer (US Pat.
woOle00846@3a319) and antifungal activity (Pettit ePCT/US2008/053376

al . (1998) Antimcrob. Agents Chenother.

42:2961-2965). The dol astatin auristatin drug

noi ey may be gttackéd to t I bodw,t hRBugh the N

(am ho) tgrm nlis or |[the C (cayboxyl) termﬂ!us of the
e i o Ndr i 02,0
nplary a |st$¥ [ [
u ngee

ggzerm R4 i Rkeghs nD

and , disclosed in Senter et at, Proceedi ngs of
the American Association for Cancer Research, Vol une
45, Abstract Nunber 623, presented March 28, 2004,

the g scl osurepof wRich is e l'y cpgorpRerated by
refefenceqin i s en irety. A pepti di c dtjug

Qi Nbe . DF owR™

ol wo 008/ 0806;‘ PCT/TUS20 R7 N

gggﬂ ~ % N R8RS R:heo R4,8R5 R3(0 R7 CH3
ONNNRLIL NNZ R OR4RS R8 O~RIO DF p,

wherein the wavy |ine of DE and DF indicates the

coval ent attachnent site to an anti body or

amthictrowlthelwaviydme ob pend Mk, indingdces thd epeaicdntthghnaint egeto an

9588y Singty hﬁ%;%ec'(’%%%%%{ P‘ﬁl : ?%@g%@é&}éﬂgn
aiﬁwﬁe@ﬁ? 5 6 gé?‘g@,‘lycle gndyCI(Cg-glgkyl (cs Cy

heger ocycl e | s sel ected fromH

|}b Clé} syAlkylc§s-Cy cagbmcleaﬁw C1€§g @yl -aryl, C;-Cy

ﬁHﬂYd‘f ‘C‘é%» BB TARR e R I Q%M**&e-ﬁﬁ%gwﬂcgﬁg%
2 “h%sg‘e@?%f? m%ﬂ?ﬁj@ bRucrd's R RO CrRe A g

AR e Tientioryde), €St thefeiduyeld.an@IC, @, aalkﬁ;(bgmgcﬂlefé&egale)

carbocycle and nis selected from2, 3

R@5ll§se$&ke%cﬁ&gg5%g{ pd Cl-Cg alkyl; R7 is seI ect ed
fromH C-Cg al kyl, -C8 carbocycl e, aryl,

h- b I
T T e R N .
RBaridR | arel ﬁmlepeiﬁiahﬂlyseﬁ@jteﬁbﬂ’rmd H I(Qm?gj—hlkﬂldndlg-@ég:adidcytlp and n is
C? C8 car90§ ycl e g%d 0-
sclected from 4, 5 and 6;

RS is selected from H and C,-Cg alkyl;

R’ is selected from H, C;-Cy alkyl, C3-Cg carbocycle, aryl, C1-Cy alkyl-aryl, C-Cg
alkyl-(Cs-Cs carbocycle), Cs-Cs heterocycle and Ci-Cgy alkyl-(C3-Cy heterocycle);

cach R%is independently selected from H, OH, C,-Cg alkyl, C5-Cg carbocycle and O-
(C-Cyg alkyl);

R’ is selected from H and C;-Csg alkyl;
R" is selected from aryl or C3-Cs heterocycle;
Zis 0, S, NH, or NR'?, wherein R'? is C;-Cy alkyl;

R is selected from H, C;-Cy alkyl, aryl, C3-Cg heterocycle, -(RBO)m-RM, or -
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(C-Cg alkyl); RO is selected fromH and G -Cg al kyl;

R10 is selected fromaryl or C3-Cg heterocycle; Zis
w@20081008b5 or NR12, wherein R12 is Cl-Cg al kyl PCRU$2008/053376

selected fromH C-C20 al kyl, aryl, C3-Cg

@%%i%éééégg (R1I30 m R14, or - 92 WD 2008/ 100805
/553376 (RL30) m CH(R15)2; mis an integer
ranging from1-1000; R13 is C2-Cg alkyl; R14 is H or
Cﬁl@@mdmﬁ$Hrméﬁ@hﬁﬁﬁbhﬂQthe of RL5 is independently
LCOOH, - (CH2)ri N(R16)2, -(CH2)ri SABH, or -(CH2)ri
S@é Bl ak’y| ; each occurrence of R16 is
|ndependently H G-Cg alkyl, or -(CH2)ri COOH, Rigis
s®'bistear ¢ -Omulke R8) 2- C( R8) 2- ar yl ,
-C(R8) 2- C(R8) 2- (C3-C8 heterocycle) and
- ChdRE) 2ufetrtRB)o? R( G- ka6l g g Y ICE) OH ANE HY ) - N (R | “(UHE&%LSOgH, or
ranging fromO to 6. 00297f I n one enbodi nent, , R4
ARdLR7S@r-€1iCadbpyéndent | y i sopropyl or sec- butyl and
R5 is -Hor nmethyl. In an exenplary enbodi nent, R3 and
Réadr & ceaetteios 8t BRydepeifenils H, ChhCsaitich R% (€ Hs pacbOHy | .
[00298] In yet another enbodi nent, R2 and R6 are each

g%gig lse1cBR4 Bt LR C(lﬁﬁg?a%ﬂ Rg{ ?t Ud&%fﬁ_‘g@‘g I%rheter?cycle) and

i ment, each occurrence © 0300

-anB§XeﬁﬁR%fyC&ﬁb@dbneﬁm® #3 and R4 are each isopropyl,
R2 and R6 are each nethyl, R5 is -H R7 is sec-butyl,

eﬁqba@ﬁ@ér%f%gﬁlgqfonﬁiﬁtb% -OCH3, and R9 is -H. [00301]
In one embodinent, Zis -0- or -NH. [00302] In one

hefif, XP - R1AA303c | 1 “butyl
ﬂEQ@VEEHBneé%&xPSe- enyl . g[OO %4 ﬁ%wgn exg@%¥y(nsermy
st di rEir meﬁhydn IZamn sxerﬂalaryl%mbadﬂneﬂﬂ, R dH& aroeach isopropyl, R’ is

é% éﬁp %%ng I n one enmbodi nent, when Z is -NH,
ey 2, vmmeu1m5|s-(dﬂﬂl NH&&Z
and IS CH2) ri 00306 In
a.B‘H%Zi%} g Mﬁ&ap%h@mb«%@ﬁntz& gnd &Haremaph Pf?th yERRES jio-H.
wherein R15 is - (CH2)ri SO3H. [00307] exe | ary
alf029P hn pfile pasvleirearbodient.giaghy PecuDEngaso rein

the wavy |ine indicates the covalent attachnent to a
| [G)36P] (b yin e}ﬁenapialarrﬁm‘tmddyetd;& gan:idh | arg adad: isor@@pyl, R? and R® are

cach methyl, R’is -H, R’ is sec-butyl, each occurrence of R®is -OCHj3, and R’ is -H.
[00301] In one embodiment, Z is -O- or -NH-.
[00302] In one embodiment, R' is aryl.
[00303] In an exemplary embodiment, R' is -phenyl.
[00304] In an exemplary embodiment, when Z is -O-, RMY is —H, methyl or t-butyl.

[00305] In one embodiment, when Z is -NH, R'" is -CH(R'*),, wherein R' is -(CH,),-
N(R'%),, and R'® is -C,-C; alkyl or -(CH,),-COOH.

[00306] In another embodiment, when Z is -NH, R'! is -CH(R"),, wherein R" is -
(CH»)u-SO3H.

[00307] An exemplary auristatin embodiment of formula D is MMAE, wherein the

wavy line indicates the covalent attachment to a linker (L) of an antibody-drug conjugate:
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WD 2008/ 100805 PCT/ US2008/ 053376 O HOH NNNN OO
O MMAE [00308] An exenplary auristatin enbodi nent of
wo ecoosub@oDF i s MVAF, wherein the wavy |ine i nBCT/aBESS8/053376
the covalent attachnent to a linker (L) of an
anti body- dr ug conj ugat e ee US 2005/ 0238649 and
|na et ' j ugat e ChemH 17:114-124):

g

d r| \Y; t|ve ,
coval chmerf?~t ©a | i nker~ (L) of an MMAE
ant i body drug conjugate: 0 NH~/~0o/\/ CCNNOHDO
1 CCH3OOCH3O 0 O HNNNN NYOO_0O01~01/ O
O[@30B Mm\exsnidlariNariQatid erGbdlide® diormul® Dy WIMMAF, wherein the

V%QV%IS 11160191 1(c):gtesp t e/cLOJ\% 819‘[8alttgc 3;’1?67116‘[ to g) linker (L) of an antibody-drug conjugate

(see US 2005/0238649 and Doronina et al. (2006) Bioconjugate Chem. 17:114-124):

O
;;’ H H
N, N N
O O

[00309] Other drug moieties include the following MMAF derivatives, wherein the

MMAF

wavy line indicates the covalent attachment to a linker (L) of an antibody-drug conjugate:
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HNO NNN Ol CCH3 0O H OCH3 O0 O HNNNN O
O/ OOONHHN HONNNNH OO OA-~-OOOH
WOIMOSHIH08HS - --. , COOH O H N NN NN O NH H SCBti/uS2088/653376
NNNNOO 0/ O OONHHOOC --Il COOH, and 95

WD 2008/ 100805 PCT/ US2008/ 053376 O

2

COOH , and
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H NNNNN OO OO OONH/ I NH2 [00310] In one
aspect, hydrophilic groups including but not Iimted

wo egostinise: hyl ene gl ycol esters (TEG, as showCHEDS206$/053376
can be attached to the drug noiety at R11. Wt hout

bei ng bound by any partigcular theory, the hydrophilic
groups assi s %HE;ghe itht ey nali zag~an and
d

non- aggl one n noj\ et/y. [OO@ll
Exenpl ary enbpdi frent £ A f Fo o i ng
an aurlstatln/d8l t|n gt~ d8ri vatdveot h e

described in US 2005-0238649 Al and \tbroﬁln Het at .
(2006) Bioconjugate Chem 17:114-124, which_i
expressly incorporated herein by reference enpl ary
enbodi nents of ADCs of Formula | conprising E or
MVAF and various |inker conponents have the f\a] | ow ng
structures and abbreviations (wherein "Ab" is an

an't(bd%%ﬂz ’Irtl Bn sp%ct g%/cﬁg[%#h% gfouéél chﬁg{g bt %o?llm}t?d to, triethylene

Fine-

glycal @’lﬁrs GI‘.E(G) his @c@nﬂzﬂiﬂv&] diin Me afadhe®to theidrudNnotc¥aht Gt WNthout
Vv HO OP Ab-M:vc-PAB-MVAF AbS OHOHOH OO
bemg)bNuINi Ry ALY RAGIQHpr t@qryNh@h@mp@h@gr@ps assgt in the internalization and

HOHAQ%%%%E%W%@%@ > OON-YHOOH N,,. NHOO

[00311] Exemplary embodiments of ADCs of Formula I comprising an
auristatin/dolastatin or derivative thereof are described in US 2005-0238649 A1 and
Doronina et al. (2006) Bioconjugate Chem. 17:114-124, which is expressly incorporated
herein by reference. Exemplary embodiments of ADCs of Formula I comprising MMAE or
MMAF and various linker components have the following structures and abbreviations
(wherein “Ab” is an antibody; p is 1 to about 8, “Val-Cit” is a valine-citrulline dipeptide; and

“S” is a sulfur atom:

Ab-MC-ve-PAB-MMAF

-s o H O
0 H OH
o) J[:I/Yyk&ji%ﬁ:[%&ji;;TJJIWJ\TNT)\[:]
No~~Avalcit-N o 0.0 o0
o) H P

Ab-MC-ve-PAB-MMAE

Ab-S

Ab-MC-MMAE

96



WD 2008/ 100805 PCT/ US2008/ 053376 Ab-S OO HOH NN
NNN OO10,00,0OCHP Ab-MEMAF [00312]
waz@snb@ny enbodi nents of ADCs of Fornula | coP@r/UStong053376
MMVAF and various |inker conponents further include
- PAB- MVAF and Ab- PAB- MVAF. Interestingly,

nj ugates conprising MVAF attached to an
y by a Ionk q_hatO | t teolytically
ess/ ack i |t
conp able to |mrrun co ugat S onprirsi m
attafhed to an antibody by a proteol yOicel apl e
linker. See, Doronina et at. (2006) Bi oconj ugate Chem
17:114-124. |In such instances, drug release is Ab-MC-MMAF
bel[dosvet HX@mlpﬁrﬁéﬁlbﬁdlﬁﬁnﬁwf@IDCi)&CEbrﬂﬁw Bsbatpridhg MM AR and
cell. 1d. [00313 Typl cal%g _ﬁ\g(spu de- based dru

variqus [BkEReoTRRARCHS MMpndefb- 86&1MMAF
t
B S5 S SRS, I oy« i s

is nedyaotpdlgtically chrastalig htwve lidee showam tcdpgakas actdyitytdoagiagable to
imn\}"@f)@?%glgﬁe% 395?@3% é%fé:e%pag%gaémaeﬂmdas@ 3 Pfggﬁ‘t%hft@aﬁy cleavable

llnké’iE|§ee ORink B ok R0kY B &oﬁhgﬁ@ @h‘eﬁile 1¢01€M184 T ¥ such instances, drug
Auristatin/dolastatin drug Roi eti es may be prepared

releac cobdieme tothe etfﬁetedévlyhodboctyfdegte@aﬁ@@ﬁktbQBﬂME Al US

35483: US, Pat 5780 Pettit
al &Q%ggb;jp ?Caﬁc?‘npe?ﬂ‘é?‘rgasgg gl?uglrﬂlegisa%ané’fé%epaﬁé{l?y forrging a peptide
bond@betGd P80 HMhbreGARS hicilX Mgi/@q%gﬂﬂ‘e frﬂ-%n@tﬁ@ Silch; peBald bdnds can be
G R, et at. Synthesis, 1996 19-72 Pettit e

prepafed( oo ggymple, &gqmng%éhe 114?@13 phsnse'sy@thgsm methodsgeedp Schroder and

K. 338 XPE PP Rick e R8T ® b 5 STV s Bb LR ALEpER well known n

the fi@d ef p@ﬁldefchérﬁfsﬁ‘w AuBEt,atlﬁ/'dﬁhstaﬁn dMgHﬁoﬁﬂ@h €&y by pilepaes according
ared usij ng[ met hods descri bed
a

to thg@@@ho@yﬁg@égow 8& 4D} o A hBateNo §§35{8§@@§ Pat. No. 57805L8J2§ Pettit et
al .(l?? gf)o Nl A3 S8 M 1 11546? %Bézﬁettlt o/ g@&éﬂgﬁ&lg Igltu'grbemgn

noi et es 0 OFITU Suc
13: 214%0]7031’@&1‘66 RhercdoSynthemaby 19%, gl 20726 gebttitsds g (1906 hbdhem. Soc.

Perky s 17830 SBF g Foe Fa0at Nai Bese R 21 s RS-

MC1o6312ABr P/Mﬁ%ulaia rzlgnM;th BolaftA¥Rr MVBE STBYesRE formula Dy, such as
convenlent nthesi zed by routine methods, e.g., as

MMadsandi d@edatn\n:s tl[ammfnma:abepre@ared B D@3Ncthixts. degirbed e US 2005-

I 8-7 d Publ t
023 et uAyeR Sk GHE) BRataae a0 12 e boay of
Aurisftiffdelstatin rugGdbicGBE Fofrhila [0 3k ]as MIATRANd derivatives thereof,

I mmunoconj ugate of interest conprises an anti body
maydgrijrengsgdepingomethods described in Doronina et al. (2003) Nat. Biotech. 21:778-

784. Drug-linker moieties MC-MMAF, MC-MMAE, MC-vc-PAB-MMAF, and MC-vc-

PAB-MMAE may be conveniently synthesized by routine methods, e.g., as described in
Doronina et al. (2003) Nat. Biotech. 21:778-784, and U.S. Patent Publication
No. 20050238649 Al, and then conjugated to an antibody of interest.

3. Calicheamicin

[00315] Another immunoconjugate of interest comprises an antibody conjugated to
one or more calicheamicin molecules. The calicheamicin family of antibiotics is capable of

producing double-stranded DNA breaks at sub-picomolar concentrations. For the preparation
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one or nore calicheam cin nolecules. The calicheam cin
famly of antibiotics is capable of producing
walowsiieoss: r anded DNA breaks at sub-pi conol ar PCT/US2008/053376
concentrations. For the preparation 97 WO 2008/ 100805
PCT/ US2008/ 053376 . of . cqnj u s of 't calj 1.CI
of cqtg“gqt%,s’ oféléeec%_cé«?anﬁalpefﬁqlgyiss’eg ié§3)paents5§1,%h24%%p7%%g 88, 9,739,1 16,
5,762,268, 34®701, 3,770.7:18827750017 8,879 D96 Palf 00 hiHecan Cyanamid
5, 773,001, 5,877,296 (al'l to Anerican Cyanam d
Conenpharijuctugtliranelogna of anb¢heguesn whiadhahiychessei ciahudeh betare not

imifFo. 357y, B PN GERR Citbie i W i lgpeanch 53:3336-

3345A1908Y, 11888 8AJ/C T apdsr 3336 c138% 2945L99R) (194D d@d @he @brementioned U.S.
Cancer Research 58:2925-2928 (1998) and the

pateas de emicpipheananlid). Apetherrang-tisopagitbarihCyivany gyn be

conifQFAARQAS IS oA Bl RPN BB et

sitestflacGhreatd dd mot asudli1Qcfosk dhveeplhdtbd e lbtank aThestdrescelifilar uptake of
action_and do not readily cross the plasnma nenbrane. ]

thesqpganés Hraugh aatibadygpediged kicpplizafine gecaty ephagncesihgiy itotoxic
aptibody nediated internalization greatly enhances

effe E . . .
their cytotoxic effects. 4. Oher cytotoxic agents

[00316] O her tituoar n t hat can be conjugat ed
to the anti bgdlaghsérocfy@%%%gﬁ@%nti on i nclude BCNU,

str i.cin, . .vincristine,and 5-fluo racil.,..the
£ alPBF Bl ot By PRy R B b ptpe
inved@6€ nicheld BONW), steepRab i, $ireridthi, ah94-flforéuil@ceil ke faasily of agents

wel |l as esperamicins (U S. patent 5,877, 2965. %%‘(‘)317
knove sqihastivelailiLy EadA88 eemndss drscraind in Lagrmaanss 1.HeT.8%% 5,770,710, as

Wellvggieg&ﬁ%ﬁ]%&?wigw%paéygg%@qi pht heria A chain,

non acti r agnmen of di phtheria toxin,
ex pa03H i7h BAzgmaticallffactve toke udd fragasnta eteugif masé) canrbeaised include
. A chain, abripn A chai.n, nodeccin.. hai n, . ) )
diphfesia) ehaininenbinding setiyeErgpets Ogciﬁet@?rﬁ%t,oxa}, &FRtAYiR A chain (from
' I AR | ' | _sarci
Psez%&%o@%ﬂ%@_r@?l?)ﬁ%ﬁh@&gA dEld, @B AP&&EIE | bieéég’@,% chafr’f‘gh)!ha sarcin,

rdica charantia In cur Ci
Alewgitetfondii mafvaon dianthiropidis &k dcaaisiitarg protaisdRAR], PAPII, and

parfy] B35k b EhRGb o TR o ST TAELN RS,
geloRMPHi®Bedn QetipleRkin? BhenbBS3in, ERAARIE ] addBcRFi&siB&enes. See, for
invention further contenplates an i nmunoconj ugate
exariglen®@ 948t 2iamblished{ddtolst28aftP3a conmpound wit h
nu Lc activity (e..g... a ribonuclease or a.DNA
endbeY dE PEbhine® ey BobREBS a3 R Ry A formed
betw e 34 Ahtitodly anela@bidpyendesth hucltdl9nic adtivityde LUaBIbontidl€ase or a DNA

antj body may conprise a highly radioactive atom A
endqpyelcatosuglh ay 4 dpEbPRuclqaseLyNess)-ar e avail abl e for the

o) A0 Yl R SR BB b, BB EEFTEO s bichly
radid2dByc Rzl 2A amdcety af raldwictiveisb®ptogpe avaiableufor fHIG3A]ctidh of

.radio- qr other [abels may be ihncagporated insthe :
Ty PN et U i N L A T S e

P2, P68 bhRsMBiAESI LSS o JFRY. be synthesized by chemi cal

[00320] The radio- or other labels may be incorporated in the conjugate in known
ways. For example, the peptide may be biosynthesized or may be synthesized by chemical
amino acid synthesis using suitable amino acid precursors involving, for example, fluorine-19

in place of hydrogen. Labels such as Tc¢”™ or ', Re'®, Re'®® and In'"" can be attached via a
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am no acid synthesis using suitable amno acid
precursors involving, for exanple, fluorine- 19 in
WO @saowshs hydr ogen. Labels such as Tc99i' or |RCBHS2008/053376
Rel86, Re"' and Inlll can be attached via a 98 WO
2008/ 100805 PCT/. 08/ 053376 steine resjdue
cystapfssie henep S0V EaHmRD s ety M HIYPPS ey @ue the
IODORSEN WRtholiN® ra%%@?@&%m r(aFBz%bﬁ)';s Rbs. Aonlhh! 8D: 49-57 can be
Bi ochem Bi ophys. Res 49-57 can be used
usedtto ingveporpioriediac-il 28 Hdod®Bonal anb«lelmal Imsmtrioboutiigephyi (Chatal,

RGBT PR R Merbteon st | | 00s21) ANt - Robod

anfo3ed] emtoR obd¥eantiB¥&BS bOMRe mhﬁo@ﬂl@y ug b\ dgdted to
nanoparticul ate agents which may in turn be conjugated

nanqp@rtwtam esenes wivrleiagdn tuby be genjegaterhiocyintotie magticagSnttable

nandgARlEP e B ol R g PO ST RS e .

Czrcat’cﬁz@n negksBe6sdi 1(:00(33) )aaleu sdﬂ:@@d 1loyas aedsusvieally oisphpsPheres (AALS)
AALS) asee Tarti asound Med. Bi ol
(sce 2@181%4 vlﬁr@ew(dzf&!eé)l;wl §%Gé? éa?la%@%?)cs@gm@f%nagneﬂc agents,

hpoéd\rﬁ%gol%ggé r8géﬁ§)&l1 gﬁ{gggﬂ g:?él?nnlgggf?so eEe)QG(i) . u?ﬁi ?%&g&ndrlmers (see

Cardvbctrkl ed., iMethialsee Mdadecubedileditiae, 1]2245 83841)04(@01)&) 200 Bferancks cited
r.ef ces cited therein, all of references .a

thergiiy b e FofEreta dTRer st iarememiod P R s it fiRE ety
[ 00§22 Comjusaas oF tHefantipédPuHd! c?rﬁqamé‘ﬁgetﬁ WQthfdcABRIYa varicty
may be made” using a vari ety bi functional protein

of bidengpion#lpretgertospugfecats such as N-succinimidyl-3- (2-pyr1dyld1th10) propionate

(SPI&E)E gﬁ%#ﬁn%qwzﬁ\%m(a@gg :ﬂ)e%y{s}gﬂ?gexﬁlreolocar oxylate, 1mi11130F‘911’01ane

(IT) CHifinehisacR aerivat&as BPxMlddsrrs (sie dinetgNedipinididte HCI), active esters
bi functional derivatives of imdoesters (such as

(such |aﬁéﬁh§ﬂlnlaud5dlmb@at?b alqchydesgeichiag ghraraldshydeg, pdhazido compounds

(suc%j ‘r‘(g%%@ﬁg%lzs)ﬁ)l Egsa%tggl)a I 8%@& §{m ﬁll("cgeutlllvﬁt?\éess (%l%cg as bis-(p-

dlaz()lmuﬁlbbﬁlzﬂyli)rblh)y/lbﬁedm&ﬁ@)e dil@&ym)cs (bich-adit@aend 2Jeadiisocyanate), and
derivatives (such as bis

bls'%ﬁ“é{% HHPTRRRBRApNSls @Pﬂwsehédii-@mfﬁ@)“ -digitrobgpgeapht ey example, a

rici oRokih QAHE: {}ﬁr é‘ar%d 9& Qﬁy&ﬂﬁt\ﬁlemta%% Riic8834: YOS (1987).
nf uori ne conpo g SucC

Cartbn5tdiabélad ascﬁhléeyhnatcﬂoembzé-ﬁ zeetbyldidHoyl crextanmirepe@aacetic acid

LR ISk e £an.be, prepared o described (8
antiley D &R WodHhedRd The hnker may be o cleavable linker” facilitating release of
1-Tsot hi ocyanat obenzyl - 3- ¥ di et hyl ene

the aytotaxic depsinttbaedt. i kor aaardple( Womirmne ligkernpeptidpgs- mnyitive linker,

oo Pe, SF Sl B8 Bl SheRlink ARkETCRug o T ber

Resea®bieso ai-€31 {1902y, U6 aedtdrt Nt 51208 rogb)aﬁgyeb@ﬁsedt he
totoxic drug in the cell. For exanpl e

[003351 dhe gpmpeundsik dic mb@momag@S% Aentemplata, bm@ée not limited to, ADC
r i oy r
prep %gu%ﬂﬁa 8L Clgld{ep !éeeaﬂ entgl : n 1?4813” IfﬁVIB? %{3.\7’8, %gnSCI\G/IrCC, MBS,
MPBI&sEaAEhSIaZ S1RB; 318113(( MIZB,, SNIPH, siPai-ENMCS\Bulf&-GAMBS 020b-KMUS,
used. [003 3] The compounds of the invention

Sulfwﬁﬁ%% [o-SE Be e aMEC. pad swfesSNHB. andSve® (tsaccnmrﬁyl -(4-
vin HB@%)S&ZQE@W%{&S&% &drﬂllﬁ%rmarlfgaa%gpéb?e (%P i?om@%?@em?@f@%nology,
Inc. RIBforSMPH, U SUA X SeEpAgSs 46THID&-200B3,004 WpbbedtidoSHandbook and

ul fo- MBS, sul fo-SIAB, sulfo-SMCC, and sul fo-SMPB, and
CatalQgsp (succi ni m dyl - (4-

99



vi nyl sul f one) benzoate) which are comercially

avai l able (e.g., fromPierce Biotechnology, Inc.,
w@o@kfiasds | L., U S.A). See pages 467-498, 200BcR082008/053376

Appl i cati ons Handbook and Catal og. 99 WO 2008/ 100805

PCT/ US2008/ 0331376 5. Drug Loading [00324] Drug

loading is r é'é%ﬁf’%‘a“‘gy and is the average nunber

FoltHird) Drug lpading & E%pré“s?ﬁt'e%@ wﬂaaﬁhg‘é'v?égé PARERs of i moictics
per a]ntﬂoedfgl ﬁﬁ}égvl'gg)'f @Bhﬁﬁla(l Ei)a Rebr ﬁmier g r@% ﬁﬁge from 1 to 20

For mu I nc e col l'ections of ant
drug:mmeUgsa(ﬂ)édneV\,amttbodyr alyes dfFodmuly Irmo;ledie adleciorpmf Bntilodies

nb f d tib
conifigited BRNAAETETT dFE RBtRT S0 Mhal DR it Opdie
moilfs p@hﬁftﬁ)@ﬁ? td ?ar@ﬂorﬁ%\@m IRAAon @%@H@n ?éét@hor@smm

spectroscopy, assay, and HPL The quantitative
char@l¢tsmzqdﬂm doprensfonAaedns sty FrEmass Speqtmycoavb'sBLEé\ assay, and HPLC.

The Yt fbefisnb N PRt 2R 1ERS 52p iR E e ilrmineg dn ppspe

1nstaMi@@f geﬂardtﬁanﬁpurﬁﬁfah&h Rnd @hM@ctEﬁiHﬁoﬁB@hWnb@etﬁbtﬂﬁAD@’W@ere pisa
| oadi n%P naécbe achi eved by neans such_as reverse
certgimyalac HopTABIC withethen gvgrleadings maoayshiqugd by sipgns such as reverse

phas%uq{n%léb?g%?lggtgcg%g%ﬁisugat es, p may be linmted by the

nent sites on the antibody. For
ex @mlze] Fohesree bdtébody{daghempigates, pmay de dinfieedttlyi thé nuraBer of

t he exenpl ary odi nents above, an antlbody
attaqli]gyegt mﬂs}pnégegatglrbogiécgt?raqxaw &ihgee ?lla c m@p‘b]ﬁ ﬁscystslfne thiol, as in

the &‘%}h W@m@ﬁ&%eﬁ&e&b%e %ﬁ‘éﬁﬁ@ddy%ﬁé;f 1'1aFv'e é(neIr &%%éré(lec steine thiol
ol héd

groups through [ 1’'nker be attach
groupsu, arendydhave entycuicroe m\s:;ral Isuﬁ]mntlmrezgptwt) &dolrgjjoups through which a

ink e B GENG a PR o B e Py S couse
aggt@ LRIATRESITbiliky) t6:8ETRIoR lcﬁ,ﬁbpgdllﬁﬁﬁtp%rméahﬁltﬂ bPEerta@Rgitddy-drug
for an ADC of the invention ranges from1l to about 8;

conjigaien. dpgattain embOémms éhc drugmadivgder & ADGadfghe inyentignoianges

fonfPBtbad SR aHhi> 0 b Bkt * 40 SRS hpBucd @Tbouc s
fronf st 3 a6 Wbowd 3D, tfdnakisyt 33.t6 ,aba‘n[t@ns S bboht 3.21t0 aabw;tu;t 7; from
or from about 3.3 to about 3.7. Indeed, it

abmﬁée%wsql?ew brizempheut det toAbRUINDEEOT ffcﬁ% 2t i3rto atbﬁt“i ?o7 ofndeed, it

o 0 54 58550 30 ol B, s v
less (Haﬁr&a aind mag be pbeat2ed abdayt 5t efee MEN2E)S5HOR 38649 Ant(hdreinyihcorporated

% % In certain enbodi nents, fewer than the
byr fﬁ@BPeenil@aqn“ﬁeé% num of drug noieties are conjugated

£ 0 [@328]1h PO BbbMicheRtsC RN HERL IRNHhESRAE Ailxirfim of drug
antl body may contain, for exanple, |ysine residues

m01¢ttmtaraj®ngugate|deaan anwbdniytdluengj aagnjhlgatkmrreaqﬂoer dedingibedyomay

contgi [ Gt BRIl e Foishi Eieh Ay St SRR Relinler puermediarc or
link&W%84Rh1) Qs HREGscIPAGRS Colib@hy NaYibd@Eed ddkedohRirPmehyifiee and
noi ety; indeed nost cysteine thiol residues in

reactiyg ¢ysérincetdiod gr@ms a@n@ ey b¢ Hekagrtp @glewg mpiptys andegi most cysteine
thlolerng)auesng ol &% ggé{lﬁde bridges. In certain embodiments, an antibody

may be reduced with a reducing agent such as dithiothreitol (DTT) or
tricarbonylethylphosphine (TCEP), under partial or total reducing conditions, to generate
reactive cysteine thiol groups. In certain embodiments, an antibody is subjected to

denaturing conditions to reveal reactive nucleophilic groups such as lysine or cysteine.
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may be reduced with a reduci ng agent such as
dithiothreitol (DTT) or tricarbonylethyl phosphine

wQ T@RRYesoznder partial or total reducing condi PCDNS2008/a53376
generate reactive cystelne thlol groups In certain

comd ey brbSes it Bane ket vEIoRERL Spi P D opLled d iffren
way?ée_é ))L/JI%}Z hﬁ{ltl Bl @hd18r exkOQ o \164#;2%0 o} @8PR diate or linker reagent

8/ 05 76 [ 00327] oadi ng (drug/ anti body
relatineet to @htlbﬁdyaﬁl)Am@tlngyheb@np@anmmtdae@bn timd Df feerperturaayis), partial or

imi sl sPRligone et eSS FERE U g e b g combinant
techhiqus the Biniddgtid KBQ&K | o @1@& dRBod L atchitRa thd ABMYr and position of
ten‘perature P artial or Imtlng reductive

cysteipp sistduents mhetifi @pwéoltqﬁ ithes) nuglagic pnd/ar Mﬁlon(qf\lynker -drug
t i d
ot G ?ﬁ%@ﬁ?. b PN b >

WOROXI/034a88 Qlicreia indoepareted g irefoacd B innghtitdteo. 10din @abddidknt of the
of the nunber, and/or position of |inker-drug

invegtion aRaRB &cid &tdve 98 thernghagy of the Hivsrtien ﬁﬁé‘b%lﬁ‘éad yith a
d [
cystléﬂr% gérsg%lrg athg %ﬁ %Q ?‘lglrlﬂé nﬂlceea%ﬁg Igttggglg fs?@oe% ﬁ%ﬁ*tﬂe heavy chain Fc
regi@nbiate aetitiodgfis 4 hesteihawein tsulotifutadiwthiarg static desi g (d«lhlereo]fl 8 refers
t he .anti.body .of .t elnventl |ssbst| uted with a
to th&?g}l%‘? ﬁ%g P%é%‘blé” ffe 5“1"8%‘11‘5%3? ytnP'}E1 S'Fﬁ%r?ﬁc%’fém& £V
numBE$hd, sQK B, BT A Ih 6/ heavm&har Pro't:éins éfelﬂirﬁﬁho@(tgléﬂ @nterest (U.S.
antibody is a cysteine or is substituted with

Dept pé Hehltieanded imaiu §et(vv,vﬁ3@tl®sc_l_a1(8 99 b).ekrsan Qrondmelatmhwyst@md residue at
rosBAR g B B R P RO BB o e

moist§ @4 8 A6RGtablk 14UcDsaLnss Bk dhfgﬂd&@h@sgcbr%kec{dbleelﬁ@éé distloszd herein.
Dept. of Health ‘and Hum Serv., Bet hesda (1991)). In

In quree%dhﬁ: Alepme of Hie hzeygy ehawe Fe eegienhoam in heks texigind pogderlined is

the Risicfo% NAEA, GRANR .6 3589‘3%8 Qg%n@%ﬁ%rtﬂgwé‘?ect abl e

covalently a
| alp@)328% Ucil t@be ﬁﬁt&r&iﬁ@tﬁthﬁﬁwﬁérb eforothad@heatcbbphili@fels reacts
. di sclgsed herei In Figure 6A, the_ al anine of the

hr?ecgyg livkegi 1ﬁtep@eqlé‘r§|06 Hngﬁdg\ﬁ;gephfoy@pvad b druggngicty reagent, then the
resuﬂn%z)tré)dlfé?% | Rixtd B of AP E(l)rﬁ]goﬁ}(]is thdrhlfll(‘)lg‘% %lfé%e‘@@ﬁlore drug

|tute to generate t I oMAD It Is
moidies lattatéreé ttcoaxdaﬂtﬂmtiy whbe evamgeaulrﬂita:m obdimgs ped anaipbidyt may be

colof i dionk B guiter? bY p By AGod ety HtlybapScifif G antibody

and 'éﬂ'b%lﬁcr f%§ Hletd RERYMEL ATRC olciel hiy®k ifG e PRURgR ture by
a distribution of one or nore drug noieties

rnasasneatrh@dpy @nchwpaquﬁiodslPL@‘heg ahzs@rq@ebwumb@mtm clbomgtography

ool PRIPRI Kol ohy PERREY A Painp I LS gp™ ®

phardidcbliaghics, AicdogRRE bf it aftPCDB0@nHPsE-dliBdbiu af Afb@%ct No. 624,
nol ecul es may be 1dentified in the m xture

Amgjrar ysprcddion fandancspBesceed), BY04Hpmal Megtmgw;l\d@réb %ﬁule2004

Procj}%e%lﬁ’gsacgftth@ ?_A“(Etg r?\g rél?ﬁgl\érch(%?)gg dAﬁ gyg .:;l%ém.l eéc}n’tlrolhng the

locapibiao o |aﬂgghmenphﬁdﬂﬁ!b6d7}<—dﬂ%tdoﬁmga&md Athsxa@ INQI 6@7 f&lﬁerlcan
ant| - CD30 anti body-dru conj ug/y{e
AssogiiondanCarsbRrseeion2Y etﬂaé&é\é%reh 27ééo2400/ﬂmﬁ£wedmgs of
2 S
the AR S M RO 509 AP i P AESEAIIR, ROmbBROATDC with &
singleomdingliluagatytbe isolated from the conjugation mixture by electrophoresis or

chromatography.
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| ocation of drug attachnment in antibody-drug
conjugates," Abstract No. 627, Anerican Association
wo evos@aose®r Research, 2004 Annual Meeting, MarBOT/R%2084/053376

2004, Proceedings of the AACR, Vol une 45, March

2004). In certain enbodi nents, a honobgeneous ADC wi th

a single l|oading value may be isolated fromthe

conj ugation m xture by el ectrophoresis or

chr omat SyMesabolitepef the SriyydyodursCrgngatss 008/ 053376

D. Metabolites of the Anti bod%/- Drug Conjugates [00329] .

Al §0328] 1Alpyfalinenviship e sseppet Bfs iprgndion giethe irpvametabolic

iR Vi [ - t C

prody8 o el BE PEIRRRY R ARG Sl RS EBRREE novel and
unothavel ovanthe puioobiti Stch @eeictt thay pesubirfoibgdampitbmphoeiditson,

may result for exanple fromthe oxidation, reduction
redugjen Gy geilxsis, amidpsiongteridiseiaon. enzmatisslcayngey Ard the like, of the

admﬁlié‘%@ﬁég%mp&ﬂﬁi. tz@&_o%di#%  RE i&d%ﬁﬁio@ﬁ@iuﬁ'béﬁ e?%gP&{BBQHJ&Q-
Accordi ngly, the inve {i'on'I'ncl udes novel an
compowtals ipoaBicedbyp prrds qonprismedobiacanga owepsundafplris siviegtion with

o MR IO PP SRTET HA IS GRS e MOt B chieSebr T ¢
Pr pgtsah] M&hER e ploB8S3 Blpid¥et, aRoldbA@ridar a?irfgmaﬁi%ld&b:}éled (e.g.

u.are identified by prepari n%; a radiol abél'ed (e.g. 14
C or B DADAmingtering st par¢nteraily inpadeteateladose (eig. greater than about 0.5

det ect abl e, dose (e.q. qgreater than about, 0.5 /K .
me/ S i AfinF, O tn®, Biop Sk, SIS, wle ARRACH ity sl sutfcicnt
timeQfor fretaBBlsm & dwt (tgpisalfyf AiueRb secbhdBrof30olBY akdisbBifhg s

occur (typical I%l about 30 seconds to 30 hours) and
conyesBPmPIOABCt from @e Hiise.ilend o dtadogied rpmples.ul hese products are

xRS T L R BLIE L PRSP v o
bindirgodpatopek duyviving insie roé¢talsaiite )b dtheesctalapiabbtaicafres ot ddiengined in

epi.topes surviving in the metaholife). The netaboljte
comertigRdl febionaf-& Moty MO IANMEggiie; Shamcrstiapsis of
rneta%ogfes bYddR:in e%a%oﬁ%é%ﬁélsdmé &ﬁ&%aﬁ&ﬁ‘ ktudies well-known to

anal ysis of nmetabolites iIs ne I n the sane way as
those slnlledin thnait. dhagometadopiognetstsadomsaswbey ark motwthemwvise found in
. those skilled in the t. The copversi.on ducts, so
vivoy g ot e s Pt br i Suterme o e SpotgRund ot the
inveHg&f ul i n diagnostic assays for therapeutic dosing of
t he ADC conpounds of the invention. VI. Mthods of
Prepari ng) | mmunconj ugates [00331] In the antibody drug
VI. Methogsanf Pyepabry Immungenjuggtest i on, an anti body (Ab) is
conjugated to one or nore drug noieties (D), e.g.

b ; s / ‘ ‘
R 4R A Rbo B AL K L G PEH e FVEh REED anibagy (ab) i
conjhgatodip dre ophepaded hyictisaDyr ag. dbout Bs @iopt 2 ding moicties per
g RS, S L RS 1, R0
seve%eﬁ Q&l}tb@&nﬁﬁzﬁﬁé ?)lﬂ hRORRH ke SR ondRioAN lah B PDY ¥ khown to

I val ent eagent t0 form Ab-L via a coval ent
thospelntled frotht evteidcludinge 4 ) icartionidfla nackioplylic gmivptof abantimdly with a

bivasa%% Hglge%%%aiggﬁtetﬁifoﬁ %ﬁgﬂ, %%%hciolvial%n ro%ldpfo?lfovv%d %gl l#gacglojrll \thll¥1 a drug
moiety D; and (2) reaction of a nucleophilic group of a drug moiety with a bivalent linker
reagent, to form D-L, via a covalent bond, followed by reaction with a nucleophilic group of
an antibody. Exemplary methods for preparing an ADC of Formula I via the latter route are

described in U.S. Patent Publication No. 20050238649 A1, which is expressly incorporated
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reagent, to formD-L, via a coval ent bond, followed by
reaction with a nucl eophilic group of an anti body.
waezespbany net hods for preparing an ADC of For POT/@52008/053376
via the latter route are described in U S. Patent
Publ i cati on No. 20050238649 Al, which is expressly
hereilhulb BF3Ced 102 WO 2008/ 100805 PCT/ US2008/ 053376
hef @ﬁzPWchéoﬁﬁi@l@ %@oup[s %Q%ﬁ%odﬂé’s%@lﬁ@@ 'b'u{ Ere 91"09Hi9§te&’ fb: (i) N-
antlbodles i nclude, but are not |imted (1)
termgrgd minmred grampsn él)g»u@q@sm gnhing giuge, ecgnéymn@(mh gidg plmeupmlol groups,

h t hi ol
e §ipding. 434 05 haleer berdl G SRBMT ol s Ha R rinp &, fuatycosytated.
Amﬂﬁ'B ahR1,tane hatiok DOEBupssard hua@@hhmt &t cap A8TE BEseabtitigdo, fo@M Bovalent

dr oxyl groups are nucl eophilic and capabl e of

bondsefaléh ﬁlﬁgtrqnbuhcogrﬁvmmllnéwr moisied anduipker spagents dphiding (1) active
estefdsQUPS: ﬁﬁsle%t%k%e R Sk RoBRTmal QKR L RABRALS i) alkyl g benzy!

halidStsa¢lSas Hubdaeétamidds £Gii) a&dﬁhydés tictoatd, dﬁ‘éoxﬂj an)d rahlkinhidapebups.
benz hal i des such as haloacetan1des

Certaginga| %9%§s hayeregretdle gléqrgl&w pisulfidgs. d% @fspﬁquebrgd(g@ﬂpéntlbodles may
e R B SRR U UGB W RSN g s
as Difddithiedotitolporf tmcarbomylat@&tpihosphmet (TAEP ksach tlma@remm&bdﬁ@y is fully

tre tnent MA h a reduci. uch as DIT
or p?(r&? fidei agh Fygring ﬁrlggwﬂﬁ%% WY Breeshinelie tyeeqasyive thiol
nucl%iﬂf"leﬁ hﬁﬂdlttleﬁal%klegﬁlgﬁc rkgﬁ)u k‘Einybe Rrofich ifb |aMt115cﬁgééCtﬁg>ugh
Each cysteine bridge wi hus form theoretically,
modifygatipe at tyising rcsmlwls, e.quley @@ptmg lgrsine p@;diups pithl|2-iminothiolane (Traut’s

h|||c u an be i.ntro nt o .antibodi es

reagfly RO e BGO TT CHBT 8h by d e P Handive ghff oy 8y be
intrdd@a&d infiPar 3By be HitedasSnPohs) t¥o! kRO, Arditte CYdtaHE réidues

reagent), resulting in conversion of an amne into a
(e.g+ hy prepaie@eariapbanthiogics gpmnpsngaYe PmoferRongritize dysteingamino acid
1@&&%5 anti body by introducing one, two, three, four, or

nnre cysteine residues (e.g., by preparing varlant

ani[(D(me] emtibodpdig dogjugaes of (R EenEion niagtal 6ebeqyrsdieeth By reaction

mno acid_ .residues). [00333] Amtlbogé drug

bet%@éﬁ P glereariolic gioep PRyE HPFWYWW apapa hmedad@@ale [5rbonyl group,
w1thrael"3& éo thc%? S'a ﬂﬁ‘ke?lr tg)qlalnllé CU&rﬁfﬁ%cEB%ﬁﬂc Igroups on a linker

ant | uc as an al e or  ketone carbony
mmggﬁou@udemmtheaonmmhewnhhywnmgeaupnanmmnbdnhaunmeagent

ef ul . nucl.eophilic S0 I inke
thw%eé*a@aéﬁ?zorl%yeaﬂémebcafb%?@ tatd i oI, in Ry FEbogjgent, an
anmsaalyrnemoa{ﬂea% 1Iﬁﬁ6€llﬁ§ezé19&rop%h{c%§1€hé‘sathbtaa¥@ E‘aﬁ)abfé%iﬁré’aéhﬁg with
car boxyl ate, and aryl hydrazide. In one enbodi nent, an
nuclamhllmmyosmsenm thi ddkergeagent odliog bl @otheo pmbbdlment the sugars of

that are c of react.i w.th.

ey BN G RAL 67 BRI Hitdingipaggpts. to form
aldeﬁl?d&br Kefon@ Redups v Heeroe Faabt with R ssme@k®uplof linker reagents or drug

ycosyl ated anti bodi es may be oxidized, e.g. with
mmﬁ@m dharesubinedmyeryehifs hepsrereupstenyt isrma siabieligkasc.gir may be

19 r pe
recuf &, 200 b BRI el HRY o R L i B L e Blnent.
reacﬁcth of the ba@ehgﬁr% @@rt[mlwff agdl yeosylatedahgabddynkialg eithed rga]lﬁﬁi}bse oxidase

reduced, e.g. by borohydride reagents to fo

or S%ctl% IneetagpfiRdafg lﬁ&fé@@gd Carl?myhéa ey rprkgtone) rgé%@@ Plbﬂle&fltlbody

that E&?ﬁﬁ ﬁher g%fr‘fat@ o&b@& c d@uggtfl"éffi’l%ﬂéoﬁt Bﬂ)c@ﬁjﬁlg!&@ %chmques)

act ose oxi as e
In another embodiment, antibodies containing N-terminal serine or threonine residues can
react with sodium meta-periodate, resulting in production of an aldehyde in place of the first

103



or sodi um net a-periodate may yield carbonyl (al dehyde

and ketone) groups in the antibody that can react
WOWRaos/18q3ps opri at e groups on the drug (Her mansoPCT/US2008/053376

Bi oconj ugate Techni ques). |n another enbodi nment,

ant i. I es containjn term nal ne h
it Gao g & SHob UPPH SR HEE A Pet ?%%ifé%?&?&%@
Suclf &S HULARY chﬂb@?é&@é&ﬁ%ﬂﬁa% b %@M@r uBlcBpke of the
first I03 WD 2008/ 100805 P /US 008/ 053376 am no acid

( GEpRé favuckophiliotgroyps 99 2)dri; poomy ugatde @@ not limited to: amine,

thlo68%%9&1614%’41“%8195%?‘%65%9@5 ot?“qasgl?ﬂ%é‘i: aﬁ%ﬂﬁe@s%ﬁ%lfl% carboxylate, and

aryl]ﬁﬂ@égﬁéd griobifd @PRRIE loF EcabfiiOSFoRA cBvAlEH Bon®y @Ith/ el'e&%ﬁlﬂl@c groups on
but are not |limted to: amne, thiol, hydrox

link¢yyrapigtieschad lipkpmisaganysdpelpiling; (it #tios éﬁﬁ@éndamés esters, HOBt
estellég%{g@%{‘tﬂgtlgg ; eac%%lh% ?es ]a[}?a%ygova’ﬁ e{h% gu\rﬁ%'t“ﬁgshaloacetamldes,

(iii) eldeBydes,Mitdrics, @FUPE a@dnmaldmﬁk&rgrmset | es and |inker
rea&}ents i ncl udi ng active esters such as NHS
3331 ﬁéstcom@%@@ th?dﬁ&?%@ﬁ&f‘@@m&ﬁ%m%lﬂét% ytj g got limited
S
to, %DC?pﬁé?Jla 1%@15?@]2@1'{1%'3?(]5& ?g? ’% BgﬂJ S‘r@}gﬁf& HBVS,
LC- S]Mﬂ![hMBS,OMB’BH SBAP, (SdzﬁpS)MrBj:SMCCt sMBBw\%MﬁH Q;lulfo EMCS sulfo-

MBS TRat T A EB R o B B MOt TSyl na svse

(sucawfﬁ%’dgﬁ%:@ng@m %‘t’?&%Y§ate§ N%ﬁcl?‘i/%%ogﬁ%@ggﬁ??ﬁﬁﬂa@%%%g from Pierce

BiotselinblogiMuS,, Roakfood, NBSU.S.i; fies [BIgaB46 5495, G08M20)4 Apglications

| fo- and SVSB
Han?@%écﬁ”ﬁ@%&% (4-vi nyl sul fone) benzoate) which are

Conuone] dﬂnlrﬂhn@&’(ﬁijughlﬁés%oﬁ@n@}ng aﬁraﬁﬂb(gﬂyeafnG% cytotoxic agent may also
Bi ot echnol ogy, Inc Rockf or U S. A, see pages

be mpgy 14198 a vane3-of Heungjnmel mt@rbwplmﬁ AgoRIch 88 Nascaingaidyl-3-(2-
ro TR GRS SIS S5 IR SRR AR e 1

carbbkilhltB((SMﬂ(B)L 1rmh0ﬂlﬁilﬁhec((ﬂl]p bifogctgeindesivativedd ofi$midoesters (such as
N-succi ni m d (2- pyridyldithio), pr op| onat e

dimehradiniidne %/IEI)@ Rt Icater (a%beﬁtsrdgzqu)cm@yeq FhBP SRy aldehy)des (such
as glgle . ?@glﬁd\%}e 2)15(-@@%0 ed;ﬁlng? sl[l% 1 usgiﬂ? gﬂs hﬂg?b&cgtk%rﬁ&aﬁ&ﬁbmme), bis-
dlazaniupl durictatiecs Kikh s b[st—(lpvchamuenlssn@syl): bthgknediamine), diisocyanates

(suchip el e o Y- 0 s ot BoRGS CBpa A Lush ¢ 1.5-difluoro-
2,4- &191@%%1@'&%@}‘4%|e)<arﬁ§1>éa£‘ﬁ91h§ﬂ1ﬁﬁbtoxﬁi &m B REAUEIUY described in

derivatives (such as
Viteth gt ¢/pSdicagond 4 M2 8Y1)) Larbon- Bhbdeladil Aegthiocyanatobenzyl-3-

med SRR B e e B NS PRt SOGVART by Woont o

conjdgdtiofi oT |r£d1@tﬁ@[bbﬁﬂ€)o thEQAti B THee W@94/i €07, | mmnot oxin

can be f %ﬂled as described in Vitetta et at

Scil@Feé] 2drmatigsly q@am)n Pro¥eHhesnTIRin Savedngigody and a cytotoxic agent
may]belrﬁ%ehe%g)é?ggctge ?Igh%%cec 1 ﬁ%t%_yPﬁ%fet szy‘al\%ﬁgxé refornblnant DNA
moleduéd @by bempdentgiboy encodingulgaiitidodphnd a;doquioeminsdﬁﬂteo

the antibaody. See W94/ 11026. %[500337 Al ternati ve}é&
conjpgals gkhes raétaé@ﬁ tQ AR08 g s5PER] Bod P LEnSOEE Bl Prcpeptlde

Haag t techni ques or
W o R ey e o i e
[00338] The compounds of the invention include cysteine engineered antibodies

where one or more amino acids of a parent antibody are replaced with a free cysteine amino
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nol ecul e may conpri se regi ons encodi ng the anti body
and cytotoxic portions of the conjugate either
wa@djoaaersvst o one anot her or separated by a regPONUS2008/053376
encodi ng a |inker peptide whi ch does not destroy the
desired erties t he conj ugat e. 0338] The .
acidg éq%tﬁ%fgen@ neefed %HH SOSPTISRYPTY TRt ﬁ@l%‘ﬁﬁ AR aids
hawﬁgtalﬂtteﬁteeammhe AR @hedBf G &m po Aaﬁééiéysetneaarﬁ% %&h isa
anti body are’repl aced mn% free cysteline am no
cystiMx BOERE PIOG0sPPETiH U@ﬁ)@&tcﬂﬁt}ﬁtﬁe pazoi ahtibady yisd 1@|nmapart of a

di &n b red anti body conprises one or nore free
15u V%tet amino acids having a thiol reactivity value

in [06369] aneke Npc&; thetegstding endinbdr8@ amDdQ idierepartdBy aptdtess
Is a cysteine resi due whi ch has been engiheered Into

compfigingar ent anti body and is not part of a disulfide
bri ; 3 I tel. '
0 o 85t S0 D RS, DA G B PR N

(b) r enbteﬁhmglgahe thio] rontiitg it e @sicthereagindtied anfibalygrreating the
ant i bady ¥pte|ne and (b) determning the thio
cyst?l@@étglwqr BrtibpAe wehsttBiohEcasHys fegtd ant i body by

The rcﬁﬁ&fné Eﬁ%h&?ed ENBLEY Hﬁy%@%&@ eafly@bhh BRDardt bhkiBody with the

ctive reagent he cystel ne engi'neere
ﬂnohnhubmdymymy be nore reactive than the par ent antlbody

i ol -reactive re ent r .
i‘ﬁbé‘tﬂ £ Thilied cattpe pEYRstias rsyerimay 3 Be cah Hegavy or light
chalﬁ§ Y ¥h @ chh@dit or CARUMSdorRdind. nAﬁttv@odg%%mms 8L, VA hﬁ?' 8so be
domai ns. Antibody fragments, e.g . may al so

englecﬁgcchweh @dc i miorgeystedre anine acids tapilavéngaamino agids dﬁthe antibody
am ng acids of th nti body fragnent, to
fraeg B e BRSNS D EREZr S Ry BB R agment o [ 00341
Anpodan | asfoetd affect bethé ﬁt«oeﬂttdrpptowd@s/a #Rshod ITRtdpain@{making) a

preparing (making) a cysteine engineered anti body,
cysteigprprgiseanef antibpdy.fOpPEis@iBhg one or nore cysteine anino

ids i
oo k5 HRBRBOREL: AR B8 Mab ks ihGa DERR! BhBoh ) order
togmhhméﬂme@gbmvmhmneﬁedhﬁﬂmm@tﬁKMe engi neered anti body
with a thiol-reactive reagent; wherein the cgstelne

endPneefeigrmamnin athlt)lsretﬁswétyPééttetqy\$f@ntewaalnﬁtté R Rady with a

ﬂno &R%q¥m%hth the thiol-reactive reagent. Step (a) of
e met hod of preparing a cysteine engineered anti body

whemythemyptmns enging¢dérpd autitegend mbregreactivachari tbe patedt antibody with the
thi eg%ence encodi ng the cystei ne engi neered anti body;
1°§$331%§{ﬁ#§§5|ng the cysteine engi neered anti body; and

; In 'tS:te)p (2Pt 1t hidehAT papatihy b RYstbine chYift@bNentBOE RRSBhprise:

(1) rnutagemzmg a nucleic acid sequence encoding the cysteine engineered
antibody;

(i)  expressing the cysteine engineered antibody; and

(ii1)  isolating and purifying the cysteine engineered antibody.

Step (b) of the method of preparing a cysteine engineered antibody may comprise
expressing the cysteine engineered antibody on a viral particle selected from a phage or a
phagemid particle.

Step (b) of the method of preparing a cysteine engineered antibody may also

comprise:
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Step (b) of the nethod of preparing a cysteine

engi neered anti body may conprise expressing the
wa@y®saneses engi neered anti body on a viral partiBCEUS2008/053376

sel ected froma phage or a phagenid particle. Step

(b). of the nethod of prepari i neer

1(11) bodg;eaﬁgg}g %hes%rste]éls ﬁﬁgllngegeg %@goo\g% gb%&i‘gﬂ ve aftinity reagent
to ggtga(ty%)- DRt ?@%%Ye@ &ys}elﬁeeﬁfggﬁe@gsdt éﬂﬁb&d’}s Lgine engineered

anti body w a thiol-reactive affinity reagent to
gel(ue)r at encasuraigfthebindingalfehea finty stbeledecystegienagrmedred antibody to

atfl ffl and (ii) nmeasuring the binding of the
a CapPES e 5 | abel ed, cysteine engi neered antibody to a

Capindtr aﬁféueoftﬁml&sﬁ[mﬁg; Redth@f oft ORchMBRNEERAB chSindered
met hod of screening cysteine engineered antibodies

antibgidids wnityhighl yrreaativEEipaiiptheNsker ayap are ferrhigbregetivty comprising:

f or(%hl %tr d{ﬁ@ﬁ% o}% % m%PJT(g{SJ[ ?ﬂe no ggl)ds b3S %%anﬁt %g%)?/ﬁf in order

re cys € am no s into a paren

to g@feﬁeﬁéacy@elgeelglﬂéeeecﬁammaﬂgi ne engi neer ed anti body; (b)
reacting the cysteine engi neered antibody wth a
t hil - r é%?@tm%le&fvﬁtmieteygm@%% Atibody V@@rﬁeﬁf*é&lée%ﬁve affinity reagent

to geZH ;dté‘hﬁ é(fﬁnﬂ %b%ﬂed g&’s%%ﬁé &Fgl rh%ﬁ??&gz apjgibody; and

measur i nity | abel ed,
cyseei nmaamgmgethe bnhdmgtqf blmjzyfﬁhmy lad»eledpctystemermxglmpredmdtibody to
é}ﬂ de erm ning the thiol reactivity of the cysteine
aca Meditedant ibody with the thiol-reactive reagent.

B ( ahet@ﬁnﬁlhf‘gbtﬁg e tiviG el dﬂfgteﬁﬁé%‘hgin@@red antibody with the
englneered antibodi es may conprisé: (i) nutageni zi nhg

thlolareaclmeerﬁageatzl d sequence encoding the cystel ne

enci ag] Sidng AR Kerghring eSS SR ARG P RTRShAF spmgrisc:
t h @1% cysiitfi@nPigl MR adb stRdye en%b@l]ﬂg (kY cyfcitd@gineered
od of screening cysteine engineered antibodi es may

antll?%iﬁ‘prl se expressing the cysteine engineered anti body

on Qo G BRI HE cE Bl d BRLBIBIREG O Sor ceni ng

cy$1tu¢| nesomn@gmﬁ&p&dfymg thb agliteinc pyinadradantibodpr i se: (i)
reactin he cystei he engi neered anti bo with a
{ hogp.(baalce methadrqfiteicgning gyeripe e%n@eéﬁg%bedlgﬁ may comprise

B L AU e SPUMGEEF LR el
phageysd pantieleengi neered anti body t o a capture nedi a.

Step (b) of the method of screening cysteine engineered antibodies may also
comprise:

(1) reacting the cysteine engineered antibody with a thiol-reactive affinity reagent
to generate an affinity labeled, cysteine engineered antibody; and

(i)  measuring the binding of the affinity labeled, cysteine engineered antibody to
a capture media.

Cysteine engineered antibodies may be useful in the treatment of cancer and include
antibodies specific for cell surface and transmembrane receptors, and tumor-associated
antigens (TAA). Such antibodies may be used as naked antibodies (unconjugated to a drug or
label moiety) or as Formula I, Ia, Ia’ or II antibody-drug conjugates (ADC).

[00342] Embodiments of the methods for preparing and screening a cysteine
engineered antibody include where the parent antibody is an antibody fragment, such as
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Cystei ne engi neered anti bodi es may be useful in the
treatnment of cancer and include antibodies specific

wo evosaedshs sur f ace and transmenbrane recept or s, PE@NUS2008/053376
tunor-associated antigens (TAA). Such anti bodi es nay

hu4lsg%)i§1§ rd‘rg Sgpgr)%h‘ggntggéj}:gﬁ% sg brg %nfflgg!l g%%élg r%oélgriging Eulil glb?lgnin-
bindd¥ pHady sdfubceq@ampgat es (ADC). [00342] Enbodi nents of
the methods for preparing and screening a cysteine

en@Pi3dat ismitei dnguygeiied ehulohelisstditiee inmentparreayt beasite-dpodyically and

I.s.an antibody fragnent, suc 106 . 2008/ 10080
officigei a0 POL SIS T RS EVE: TR RN CREBOR,Y Rag
mul@fusietidiRl Bnifdd $629BntPE GARER 1SRRIk ShtNYfladkophdrd Mddent, or a drug-linker
~binding peptide sequence (ABP). [00343] Cysteine
intergingidt@er ed anti bodi es of the invention nmay be

Lle- cifi f fiiCl ] it h s

e Ei G PEghod-GEb1obgl ey SR bl » SRURLEE el duhovjiiggd on e
solibghade supplotti ahdfee togugdted witkardrigmgésng., a capture | abel
rea&gqtéh a fluorophore reagent, or a drug-linker

i nt i HOgher FHRECEYDR VS 1B 8PP dyriry B 6Rfy ugaly congpound
L

enginedred yntibod9 Batiackhniothtveigh @sp ectnoof frédeysiamesamhinorcids baia linker

.ant j body-drug conj.ugate co d conprising a
mm%t%t)e‘ioﬂi tgﬁ@ rﬂ%‘é‘i‘@ﬂ‘%&%i%ﬁﬁﬁnﬂb), and a drug noiety

(D) wherein the qypbgi ne engineered antiffody is

attached through one'or nore free cystei ne am no acids
whefyp B 1, 2K e 4; ol ®hdtreinlthe tdstddhe EdpEnREMRALIBIIVRPr&Gired by a

Formula la: Ab(LD)p la where pis 1, 2, 3, or 4; _an
ProcapresOBINistId Rl &N S PR Oemgiersaing dcidnesidisa Pt p Hatspepiibedy by one or
mordeoyRERERAMOEIR! LELEMCER: RADG, 0015 hot TR e Haytansinoid,
an afiri@&ic yslokistaéin pmirichotheccas, COF g, aoalidhicamidimaddustaer dnadiyne

.are not limted to a.maytansinoid, an auristatin, a .
antilipiicis f SARRC. 25 apthiaoyplitfe AR ECTCRBOMEIEISOHCICS SNAIER AT ¢griyatives

ther@ITd EQERBLar EART IS EriesaMIL I BM ICMMAE 8XARBVIARN Exemplary antibody-
ant hracycline,” and stereoi soners, isosteres, analggs

drugogonglegatey atd seeforthtihéf.8 ofaterfPahhéatiop Nix. 390 HPO2940e41.

corf b5t daphbafgFontieiie of EEmRuE I pRRRETRE Komiehn
albub¥an-bARIMORPEA4 PABP) sy Q8R4 5the ThRpastibPRANnEFehula Ta’:

conjugate of Fornmula la may further conprise an

al bum n- bi ndi ng PEFALIEDIABP) sequence; t k&8

conposition_having Formula la' : . ABPAb(LD)p.la',

[ 03@%6]6] ArYioBeEH LG AnYCRIEOR FYBTiBh B EHTTYSI §"1faPBsequences

are tQﬁéHt%Wg) 1Al é@ﬁ(?ﬁ%ﬁ?@@&%heﬁ{. ©75 39§84 35043 o hp 8 LSd TV,
et~ al 7 (2002) J Bi ol em 277:35035-35043 at Tabl es

pagd 3303&n@i) U3 200480@1 82308810761 SEQUB 1208492018 iiat WOORI743746 at

1 S50, Rk 07 g QS48 e BBy e

i ncorporated herein by reference.

VII. Cysteine Engineered Antibodies (ThioMAbs and ThioFabs)

[00347] The compounds of the invention include cysteine engineered antibodies
where one or more amino acids of a wild-type or parent antibody are replaced with a cysteine

amino acid. Any form of antibody may be so engineered, i.e. mutated. For example, a parent
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VI1. Cysteine Engi neered Anti bodi es (Thi oMAbs and
Thi oFabs) [00347] The conpounds of the invention

WO p@isuasoLyst ei ne engi neered anti bodi es wher ePONESING/053376
nDre amno acids of a wild-type or parent antibody are

Fab %oﬁagd g\ﬁg&%p @gy g%gltég?ggqi@egogapn? p%gstglﬁﬁén 18%6%&% referred to
hereﬁf(s?s“ﬁ*h%Fa% PG 1y18 fardd 1%919&/1&91@ %%oﬁ%alﬁ?e%éln%@éé Sform a

Fab anti body fragnen may be engineered to forma
Thl@%'atbél ﬁteihemlglhaeleteddhﬁaits,mgieﬁm metion yichbragiimglasngineered cysteine

oF ml | onal. anti bod
residyt 1o g ik b & gt BRRoNAR A S s B isreriducs ina
ThidWM&, dae & thelden&id mutife o tHcaBGYdneibedy. avstan gl eitieRgldeer ed

cystelne residue in a ThioFab, while a single site
(“enginpeereql drpyyﬁemed§yw951éwﬂguarm@fawt@siyf9f dicreaqtizgy @tiths niewlsa

o 4y LR T TRl B e
numepisd] @iriein(thy hgt 660 (IS aad eareh@yaiuedd foolingt &¥8teine engineered

reactivity of the newy introduced, (%ﬁneered
antibadyy dihyd réastisity ypluer. cyq‘q%@eteﬁglaperf:% aptihoglias\pf th iguentigngre in the
rang'é?hf”'%BY@iO B9nEn it 0k85 Mg, n the range of 0 to 1.0 and
e neasured for any cysteine engineered antibody.
Thi[@34R pddiidesipy, sekkues aod prypstadbmencéings n€tieenivention enable
ant i badi es, of . the invention are t he _ranges.of .0.
eyt e srghecgEdttigogicom i ¢ SopBy et cleeieeniafc g ARy aThese
metiifls SR RnatAO ShtoBP 6L AR cHRPHRRIS s@h Jsrh%tlb&/yeﬂ‘ﬂhg‘%ﬁnjugate

enabl e cystei ne engineered anti bodi es which
(ADCé aompmaldmm’rh dug mqimlﬂslat designatad; mrletiyselefheg stes Reactive

further abl e antibody . o nds .
exs e ASSRL At PSR Sy B e FE b B BER AL o throueh
a thidl kgctiRl 26w a&hat nthesngiadredioas@si. dnrRthuckeplaGt | teaetmty of the
sites. eactive cystel ne resi dues on an ant| bO

thiokfypetignalign ef s woesilng a1 mylewwidp geparpiinapaat é?%ﬂmﬁfﬁ kigher
com 04 int e SERTUANF AL R BT 5T FR TGl
residugm ot 1ho makdrﬁlyna!b fiméno@ysuys. eBhidLigetidicaummioalivy de icgioadtoyliaad

abo t 1000 tinmes higher conpared tao an of her
malGRiQE IeRgRRES BRalPEYWV aramﬁrgé?l&Snbuté%%wr G0N 611@#08% reaction
timeRfard r%ﬁm?&i o r?l'i@§7 Nord-REdidaLRE T é‘llhngr% @’?acgl AUWpproach,
Thi ol spec fic functionality in |o oac
AcadahieiPmesdclorelagent s may react with am ne groups but

e afaa Coberincherisd SR bt P eI e the antigen
bmdli-’ﬂga@ab h6ifity AMREIPRSA, typ ?ﬁ@ﬁﬂﬁn%b&lﬁ@&mtéf@ﬁ%o Mhus,[Q98AR]engincered

Cyst ei ne "engi neer ed bodi es of the i1nvention
antltmdeffseiﬂf@tﬂpyblmtf Rindings ereéfmablgépemﬁwm t@gan@gp@sbuﬂwctl W@gens include,
t hei arent rts

for exa e| nuénoerh 5? cuit a tlgg %%]b 8§¥ %H,r? %gtaegcigg Ol prq;tems and’ other cell

surfzb.ieﬁﬂélB@LlespfrEﬁﬂ@bdryneS@ﬁtbhﬁsl Sighdling protcdil, cPLaSviva@Bulatory
antigens_ include, for exanple, tunor-associated
fact%tqeﬁ@ﬁ% liferppiay regulatory fegiptacolcsdlspropcipied tathdoragrg, known or

susp%tgg Eﬂ foqlulbutg‘g{ cﬂ&r@all%&eftﬁ:ﬁ{lg ffev.ew 1 egﬂ?ﬁ@f&ﬁtl@t‘icﬁ} Mokmes

el ns SUF Vi VAl at or
cytokmes On(slﬁcutcesl ihv@ved infcetlattlo meg’@tdnaﬁmteycu]feautvot\&d in vasculogenesis
nol ecul es aSSOCIq}Ed wth (for e.qg.

and giplosules @RrOPFICaaNt} (IR & KRAYET PloaPIeed: te)comrli)gtfefunctionaﬂy to)
angid SR P TR turr- Al i RE LRt RA W2 bel YTRRAKifF& S ntiation factor (i.e., a CD

protein). An antigen to which a cysteine engineered antibody is capable of binding may be a
member of a subset of one of the above-mentioned categories, wherein the other subset(s) of
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cyt oki nes, nol ecules involved in cell cycle
regul ation, nolecul es involved in vascul ogenesis and
wonlosamises associ ated with (for e.g., known orPCT/US2008/053376
suspected to contribute functionally to)
enesis. The nor - associ at ed antj. en y be.a .

said GRGEO G ORI PR AL B> POt %L@F H%V@ E%I%Ctteﬁttf (with
rmméﬁugﬁkugﬁgmignﬂﬂhgb a cysteine englneered antibody is

capab bi ndi ng may be a nenber of a subset of one

of [Qﬂﬁéohﬁéle@armhantﬁnéﬂmat dieci adgymash@rheimanizaé antiRebod

anti 03RS bty RO L8 BeRoR nd e o<y A 1l GBS e disclosed

hereh2VE@ysteifd Sidimeteddh@ibadibes1 tht ik chdbd May bESRESHccifRall8nd
antigen of interest). [00350] The parent antibody may

cfficagndly oguplad Mutherthid-renshEn Fc2eentadbe ﬂmlbmctwm@ag@@wab peca
rnult{: %gc 1 glg(egg% gﬁlte c%p\@?rgsze 2 ﬁfﬁm‘%yfé Pa%el r&ée;ﬁg % a%&(tm- inker

reagem aﬂ&@d‘oﬁdn dabiel @ng Iae‘ﬁloftfphbfeareag’ém‘:)nh bl praye emobilization reagent

site-sgr |§&cally and efficiently coupled with a
(e.gtHHIBTAROREL Y ol g gesor 2hpa. thﬁ @Pgwl@hertmtﬁen?%t@e fnepggmple of
a thig%e@tctlx@'t]egéefngﬁ% le gtétra]t%éu? Iqgtaln re@etﬁﬁl@é“&ﬁbodlmgnt reaction
of a Taadeb t\x)tth aabldem-élokercrnageabmiov(des g bicainf/latedr Gpdidabeby which the

a. so hase nmobi |1 zati on re ent
presEBUARSRERI potty chgResed e bSeye oy b Wetlsaehfidasurca
Reaétﬂ)tnecfffieﬂhéﬁ B withg nﬁff@ﬂﬁﬁ&tﬁon@f linkr kOt p‘%@ﬁ&és‘ A EhibPADRNA a

is NNethyl maleimde (NEM. In an exenplary
funcinbddicdibinksr wlaelc map e fiothea réplaied Fath aviltulg namety reagent or other label.

Reagl SRRt T BB RGR I rERa BBy By TGRS O Bjugare

engoosse] Sick ¥s hgirb&hrisy B pleY td e @Shﬁg&tﬁﬁh éifher thiol-reactive
neasured. Reaction of a ThioFab with a

agenygingWhigh ghejresraive |gr<mpeﬁ, fpe@@emle @rrm}f:laeée anTodogreipmiges spyridyl
i
dlsuﬁiqe &n&hérrﬁfgti%n%elzag V¢ e%‘uyﬂg %ﬁ rchJ Fb&e %(galggﬁ&rqq’obes

Handbook offilwdredecii Rrbbe aghd lm:séarﬂk@hemmhler Methcaltae Prboy, IIﬁlcszrinkley,
a Thi oFab drug copjugate. [00351 uch an apﬁroa

199y peonishs (€BFTR o $HeATEsR; LG Nefr 10@9%@Labe ing: A Practical

I-p! [ g OuR
Aref 5 SEBBRAS s, BRSNS a0 Bl RR6E Henh Rl fon.
in Baticenjufatd d ecloriqus §E¥96) icallemie d’ctssv@mlbmgmgm 4@455;)@4& 61’e1r) The

Iand 003, Mol ecul ar.Pro

partg LSBT BHERTAR A FOSHRAER CARH DA or g tin).
ﬂuof:’oﬁ)lilbt‘%ssucHlg‘sga7 ﬂu&'éécrélga hkeéltﬁl%?esEﬁh %|§ ﬂﬂidﬁﬂtﬁ{Aee 2 @Hﬁtﬁﬁmg?‘ag%nt for an

Gar man oactive Labe racti cal
imagipg pordinthoeneutiainstabr eee@tldub?rdm~peméﬂgat(ei 9pdytection tag, or a
cleal:%élgegﬁr %%(%f%éyc%%sa‘@g&u% 1sBmg or}‘pg ayﬁtlﬁl@ﬁ&%l%%? na! ue%? d¢that
bmdé% 55hlrd6c4ﬁqﬁ>¥taﬂt orldi@thep adrboeydri@yr Hohikyig@hoxi ¢ agent

toxi n such as doxorubicin or_pertussis toxin),

a [(?93158} dpReites idertHicdonthe pxpriayentibedpelragmant are primarily in the
consftelnlﬂ(a&%ﬁﬁtedf%n btlf)w B wal 8&1% te&i Q&o?sg:ﬁp Flgg ofthtibodies.

Ing or ra rapeutic neta
Thesrwmtep ehptuil dyd bﬂoadﬂglapp)lncaﬁkztte ©thicd anm‘tagi,tesomthout ﬁthher need of
cleﬁrance ﬂgdlfylng age h as various, i soners
0

struc‘r%qa ?Sh%ﬂ Q mleig(gs |0f stgcgt&ﬁnlt edy sigcturgs, apd Witoyt 1{1t|erf{3@:nce in the
antlé‘e‘ﬂmﬁ%?g op@FticQ MR tCAE RMIE @&ﬁalﬁg of { ﬂh@ ARy,

agent 2 The sites identif on the exenplary
an{0@ody TﬂlﬁaP@{fﬁﬁLFdE”EO&rasmr(PhqngLlShdor Selection of Reactive Thiols,

disclosed in W02006/034488 (herein incorporated by reference in its entirety)) allows for
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constant domai n of an anti body which is well conserved
across all species of antibodies. These sites should

wheoosnomads y applicable to other antibodies, w PODUB2008/053376
further need of structural design or know edge of

ecific antlbod structures,. and out nterfer
detogpry ?féeacaﬁ? |°éj%ﬁm BHYPR g W@B@Pf ineelvﬁﬂﬁé BiEC fymabe 1 he process of
coat%%rth@ﬁlo?el SR RBHOdy IXOIP tt@BiiRAM s-RB3OA1loTRE 1ncubat10n with
assay (‘Phage ELISA for Seléction of
phaRemctidleseantiithal ERP ldicial ssedlainantd209 8/ 3b48Bar(cheletsichon is

i,ncor reference in j.ts entiret allows faqr
cetay AP TBE P hso Bt st sasden b b SFencd in o
rapid,886isk, i@ d Byt BkAARBh PR ct. NLiBRdric 0 b RteihdleriindskddSMtibodies can
phage fornat. The process of coating the protein

be p(%iuged andtsubiseipy tobindigeselestionpsingthe seme paRiesch odfiensifed

apptjogc ate tr'ee?&]lv tsft% (‘_{%\% s Kfrg% ocr%tzc?'nn(:@ e% ec?rll Qﬁ%lé—%ggéquoranes of

antﬂﬁtﬁiﬁ@l dr ©thelr prdﬂiﬁ@ Oﬁlzh@ BAABIGue Mehalat raatidigedyReeinki B plaAty@dteins
hage may be screened in a rapid, robust, and
dlSpH’iY R ah%ﬂ?gmﬁuen HERHEFCASERY 2PTCEST BRouE ydrig ig@lso thiol-reactive.
e ;%3 hofleERd SftbodIR WG HEG S A0 PHRh b Rfhent of
o binding se e I'on using the sane approach to
candedewtudtybut appra pimitetled,yantibadits a@nst tdbsuofacé reeeptﬁ);ssand tumor-

inc ar at i fraomran protein e I|br ri es
assobiiparat QRA) SEHY SHREIR e Hastd Bfket AMaER Bhconjugated
toaHﬁ@&kuﬁ&1ﬁ%&&ﬁhﬁ%s@HhﬁﬂhIP&OEEkﬁﬁlmﬂﬂﬁ@&%ﬁ%ﬂﬂﬁﬁgﬁ&@@ﬁDC)
an affini'ty reagent or reporter group wh
Tun@lr@ssophtadl antigerestary know03b4 prt Qynsltagh pecperegi fnemeenl generatlng
ant i bodi es be. use treatent of
anti AR e R it g TR ot Phich et Eag Wt Bl Blattomps o
discegRicfétiveadel lulgkifat @ELfol @aRRE QlaSn AN URRpy, 28:30€hat Bfve sought
antigens (TAA). Such anti bodi es may be used as naked
to idgpfiyBEaP@eMPIINE ORPUGRYISIUNME-a5sgHARS Imlypeaﬂé% thei as¢ gecifically
expiscBn Rl Wb b ory e paffeutal (B BECMCAHA as coppared 10 on
one bﬂmbfbencﬁfnhl n@nchncapupceiigre dxprssed va thms@ﬂme bﬁﬁngm@gemc cells
anti bodj es usi ng t hods and |nfornat|

(suchar raseRginandorhalifbocis as OMPaFgddapes-cpdot helia eeliwnassocwted with
canct%f].f ORLA, SHclf Rinldila ocia@ic%\?}cﬂ?pse%ggﬁscﬁg fifhe S Q.Qr?csj Scpaided on the

erapy, researchers e to 1den
surfiaea sheeqainc arvel loor otgiveenicoell aﬂmms@btmoattthd surface of the non-

pepti des that are i f.ical ed on
candBfd BERY aogrntiieefio eTpatta Hm AVt wyh roeafiseaied cll
surfé‘c%lalntlge?l SRRk Ea@ n ri38€o fhe BRItE tcﬂ@fe@ﬁﬂcally target cancer cells or
non-cancerous cell (s) or expressed on the surface of

anglaagn@gféhuf@r @eétm@tlon(‘s@@Ml@ﬂyxbas@dhaﬂpeﬁdot helial cell s)

oS AR o DR AL e RS DR BB Yo
(sucHEﬁ Streppaiigianior ﬁtlﬁ%&ﬂfoﬁiﬁ ﬁﬂn&fpré-lﬁﬁgetﬁigr Wigge€inahe ddti®ody-receptor
cancer cells or angiogenic cells as conmpared to on the

conjygate asdnypisterrsl tadhe Patight &linyecddy emopil A yrbeiHg cogigpie from the
01r01fl§t:1+13u51 Lé]? clk A chEald @ Q(Imlﬁﬁggtle S'Pe{ " ﬁ&)’cq'e.agt. ,eaQIldln) which is
given rise to

ace gen po ypepti
conjuficditol d ¢yttytokie agfxﬁc('e.gi, @ahdlymi(ﬂﬁ'@ldb). cancer cells or
angi ogenic cells for destruction via anti body-based

rapies 00355]. I.n yet, anot her .enbodi ment, an
virk A BB Sk abaedting Mo RP B R0nBEDR or - (such as
streptavidin) for utilization in tunmor pre-targeting
Wheo(i58] thig canttPREMT th@GROEMI-Robo4 antibodies (including, ¢.g., naked anti-

Robo4 antibodies and ADC) of the present invention may be used to treat various diseases or
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conjugate is admnistered to the patient, followed by
renmoval of unbound conjugate fromthe «circulation
W(us(msgoososzl eari ng agent and then adm ni strati oPCDUS2008/053376
Ilgand (e.g., avidin) which is conjugated to a

: t ot oxi.c ent a radi onugleotide). VIII
disoRi et et BOARE QESTRGToANOT SRS BERCTAT A BioaFRSsis associated
antlée%cﬁéﬁlls kbbdas E%&:H{ |c§1t1cﬁﬁ|oﬂsrlﬁ{hy{3%r@ff@ﬂaﬁ@@i@é‘rders include
anti bodi es (including, e.g., naked anti -
pathalvgidabaindgicamn dssaD@jedofith ﬁ&lopnelsnrnmvwameé mldehel@yelbprohferation,

suctBR AP al DT ot TR S ondh Aot g, oo no

limiteld €0, QUBER XM RBSh&s d dBsdrdbTPhssOFiaRl HiBIRRE Siu§mented by endothelial
associ at ed antigen such as Robo4. Exenplary

cell prptidirptighwithin thcg/b@vaa Fondricaring theedisfirdes) sdidstumeey andemetastasis,
athepo%&le? sgg%egtﬁ aeofal(f' 0éalasnaS Ih‘g%gﬁ)%{)r%%se %h c 1nﬁ91ﬂ81r Egrk iRfraocular

neo@bﬁﬂﬁﬂ‘ﬁéea%s suﬂv\wreﬁfe\/zﬁﬁielibta’fop@&hés 3] goﬂiaf)%caﬁetlﬁdspalth’y age-related
dji sorders including, but not limted to, cancer,

machlyg egsasration (ANI) dnesprsralas chusemidmerpngireigetion of transplanted
e r on mnthln
Conéﬁg t|§§ﬂég%§g§9%§E@%ﬁgh?ﬁﬁﬁgﬁggrﬁbﬁ§sé8%%d tunors and
mef{@E5as iThe anatRubod aatfilerdisi and AT compotals WHidlr aplidsitified in

anir GPABIs TR e e ee S B aGT By PP pg beating higher primat
and ﬁ@rhhﬂ‘ ORatN8s. Aubhan cHhRRAELS chebhé H&@g’ﬁeah tR0@e B AL 86 the
macul ar degeneration (AMD), neovascul ar gl aucons,

anti{Rptrot enoneglesaliaphbady erlmmgplloam]eghte olthp énientios BEtiantd
other tis eu nat rthrit.i,s nd son
exrsas SR Beraainpyo et iy RS D s adial conditions
assodltc@Rvied et drfun@enicd enddthdThll cﬂpﬁ@hlﬁeraﬁﬁﬁ §t&ih| as BB ¢hal or
assays can be further tested in tunor- bearlng hi gher
unwpittediessglar gelbiptelifrasfics) ingiisosders wichidang, bufraon ligited teg gpncer,
t
anglé%%nlae%l oﬁ%ﬁlsﬁlgiﬁgsc %%)%a%gd & hgg %, alg}ﬁen%({ %%gd\éjth%ilalt J%ﬁ &rohferatlon
withﬁrhﬂleltfsm%rdxpaﬁleﬂcﬁlgﬁﬁ& dBoitdsr) seHp am@s ahdthetrstgis) atherosclerosis,
Ilferatlve di sor der |nclud|ng without limtation
retr%%&tﬂdibé@? 8t heBragieMhchrops wdiBypion; nH e meaYaseylar discases
I I
such! ﬁ%&é‘l‘if@ﬁm@@ fai étlﬁit%g dég a!élghz tR rb&ﬁp@%ﬂg"é‘% | rf%(}eb‘;% Ii"flg%ul?rn
dega]hleﬁa(tmd EAND nd:mdsmxj;ar ghartcomos 1nirnlmet refctian ofttamsplianted corneal tissue
ene3|s and or der ssociated.wi th
and G %TWH@F%EBWE‘W%P@BW“E%&%‘ Gl G i by designed to
cvalhhi€ tid FRUR yOFRE @he%'ba@ ahttRdgiis %rﬁﬁﬁﬁm&f&' With kﬂam{ feRpeutic
netasta5|s atherosclerosis,” retrolental fibroplasia,
regimensa seghorasdiatidy owli/ar chembteregy il vingknewe chenotherapeutic and/or
Peovasc | ar di seases such as proliferative
Cym(@?f%%B thies, e.g., diabetic retinopathy, age-rel ated

Ma.gen3a8] lee@emef ?QB@AB@Ob@W&@Mg%IIQ's@M&%n anti-Robo4
i mmune rejection of transplanted corneal tissue

nd
antilpdyef thq @gw@émvmm@bhedo hmtdma itha Robogrrxpprseing gadaghelial cells
t e

with e St Buet T foreriRle REog PRl ARGnif B ik
diagmgtia/ﬁmgnmmt hsagpat hvazlablreegn mbo&luﬁénta&owcalobvetdxpfessmn may

and/ or. chenot herapy .i nvol vi ng known chenntherapeutlc
be apgyzegrby 16l R aadifia-capfadried tlfseeéfa%lpnsrﬁem&a%@r IPRyy may be
subj gﬁ@?{o‘ tgg IIJB@ ggs%yectﬁﬁ @&?&&9&1 ﬁ%détsprot%ﬂpﬁalhﬁlﬁtmt%ﬂsny criteria with
respect to the degree of staining and in what proportion of tumor cells examined. In one

embodiment, Robo4 overexpression may be analyzed by detection in vivo or in vitro of anti-
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anti body of the present invention is able to bind to
t he Robo4-expressing endothelial cells wthin the

W@ 2008a0080F ssue. To det erm ne Robo4 expressi on POT/URE08/053376
cancer, various diagnostic/prognostic assays are

a IabI one enbodi ment, Robo4 er Ssi on
Roba%a%rﬁ%ﬂdﬁaéﬁl%m%ﬁew £ PRk R ﬁ@‘ﬁ@iseé‘é’qu%}ﬂg cells in
vivof m%c@abﬁéjﬁgfkeg' iRRSYe WRKoRSimitHiBh 84di6dotbPest RBorkfenf&tYounds,

and accorded a Robo4 protein staining intensity
metadh¢ aml/pramegrichc npeyppecicst midrbleubdibryr deladigdigands agd ether detectable

rgporti on of tunor cells exam ned. |In one
maﬂé%%sd‘i?ﬁ%ﬁ 89’%%%4 over expr essi on may be anal yzed by
@S5 PFok the\rd@nfbn bitrddtinb@ dTfdiRBdd thbhp 1ate dosage of an anti-
008/ 100805 PCT/ US2008/ 053376 Robo4 antl od]¥ abel ed
Robml @Wl@ddétlﬂéﬁmd@nﬁﬁe ke of diseasetie Be {icetad, as defined above, the
seveﬁ?ci?nd' oupge nc%Feagé j}eltl{ér the rﬁglecquﬁ. Ccﬁrﬁg f &Pfror g{evel%tlve or

I m’t I'on radl ol sotopes, uore cen

ther@ﬁﬁﬁ@pﬁt@&ses p‘iehahé therappcthe hati@yr elinicalmanepant ir€dpesse to the
m cr obubbl es, chel ating |.i gands, and ot her detectable

antlbpéiyk@}dsthgglsaqegep g5t aﬁgtpdépg] phjfsemagg @"]he E¥HCqUiLS sultably administered

o GBTBAEI . G 5 IS0 AAREAEE D PRBERN SRR o e o

the diyqase, @bouli ISgaketd 1 bg/kor(eat ed- 20aﬁg/dig)‘ ¢fhﬁd1eahemn 1hhﬁl candidate
severity and course of the disease, V\,het her the

dosag Faicadmtini gatigiip ihapaica whethep fev/ewniple byrone or more separate

admﬁrFﬁfa%Bﬁfto:g] Bg RUERRDBES infldi&Y 'Aoglﬁlctah arlé hﬁ (?gﬂa'ngggroﬁl about 1

I nica tory and respons
ug/Kohte 100 sgylet dronoef dépeediag bankt fagtophyisntidnad abJ\hae An exemplary
nol ecul e is suitably adm nistered to the pat| ent at
dosagp ef Aletaghe %wrémss?r%detpuaésaﬂém ip pethe free 9f abri Orldioragorinl 0 mg/kg

and severity of the disease, about 1 g/kg to
Ofp%l%%t&%%ﬂt 0.1-20 ng/kg) of nolecule is an initial

c al[l(m%a] @or mpéagé admmisacinibng etar a¢veral dhgs driengrat depatding on the

ther, for exa by. one .or, nore separate
Concﬁh Hos- ﬁlil%ﬁf?aél%lfﬂ&ﬁ% Slgg%m%&»n@é ﬁtdrsm?&@gpwﬁw liseAsq SpHRRigINS occurs.
An eﬁ%ﬁ@l/ary Q5888 T Al o s LARM BN anlinit ﬁgdltng 4690 about 4

g or nore, depending on the factors nenti
mg/leh é@lmwe@rbmwnﬁilﬁnwntdmag dosofof AD@It2onplg abl i aunts—Rebefbl antibody.

to, a pati.ent is in t n of abotOlt
OungyoRa o Tion: o et e 7 SEouSeT SR isphdfe fRaEe ravge is 275-
375 &MDTES prabicQisf Akaherasy %%@Lll}dﬁﬁﬁlt&&d boBaentiGieP eRdhidbes and
on the condition, the treatnment is sustained until a

assagesi red suppression of di sease synptons occurs. An
exenpl ary dosing regi men conprises adm nistering an
initial A.cdabministdspa dfArtbRebod Antipoips f ol | owed by a
weekl y mai nt enance dose of about 2 ng/kg of an
ant[(DOSI@d)b dheantiiRubdy antifadiesr(anbsdgect tlegametis agay) dfehe invention

S et anot her enbodi nent he dosa ran |.S
may By gt g dop SOPEBanoro THondiian e Te b afTyline
pareHEPdltéﬁ'b@&{aﬂBbu§ QRS RRA idtRpDIRGHIRS 2R thiraRSRR%Ad, if\desired for
dm nistration of Anti-Robo4 Antibodies [00361] The

locahmatmﬁaibumra&ﬁmbkﬁﬂmms(ratm a’El}emt:ttRQh@éraaprptw&:det@pmﬂly be

of. the inv on .nay. be admi ni ster b ny. route
aamytrgf PRV ER P d SRR 1R R e mu B k8 fieng
intradermal, intrathecal, epidural, intraarterial, and intraperitoneal. In addition, the antibody
is suitably administered by pulse infusion, particularly with declining doses of the antibody.
Dosing can be by any suitable route, e.g. by injections, such as intravenous or subcutancous

injections, depending in part on whether the administration is brief or chronic.
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parenteral, subcutaneous, intraperitoneal,
i ntrapul nonary, and intranasal, and, if desired for

wo e@aliodgsp®at ment, intral esi onal adm ni strati onPCT82008/053376
anti - Robo4 anti bodies will typically be adm nistered

par ent l'y, i.e. infusion, subcutaneous, : .

i n;[(?fg*ﬁgi 3‘{9{ ﬁ?a}thgrf@m%%w disqas NP hANSIOgSels Qe pR he anti-
Rob8P LAk 0@51 or bR dr 68 b@djuga@@g ad i ki dRRYIViPRGa enol® infusion. The

addition, the antibody™ 7s suitably adn19|stered by )
dosaga ladministéngd iveninfypaomt is coutharéngewif thowdalg/mi fgaleos €6,008 ug/m” per

the anti body. Dosi ca e.b n uitabl e route )
dosee g&l}eragbr (?nr?] d\épé? Pgn\ge,eﬂga%zhpoéag olf ﬁﬁ?’gvé’nt [§ of four doscs. Alternatively,
the EdBEUaARERWSoutl INLEETE k@ MSout JEERRENIdaiont D?%xmzqa 2B6@t80erug/m?,

t he agg1n|strat|on i.s brief orzchronlc. 22V[) ,
about(0gy/'md 6BER UPEHY WEG08Ins B3Ean” PebeEX00mE/mi. rbat Ifgg/m” to

ers or di sease.in ich angi o S| S22 2

o 308G BB oy 0 s BP LR B S A g e o
abowrdnighing testedt 20@uE/At’r ahedosssminbelsdministkbeondtqRadey, once per

adm nistered via infusion is in the raqge of about 1

weelgnppipledingsdist weok oot lagyihap opes per dawanulfaledimgs Rer gipath but less
. " , r

05y Bl S OB B T 92,0 L ont o

integgftoitiyt to rallyator ADOGAatggymBtonaldtiic dis@gé. nRdindistkaioh n8GCcontinue

g/ nR, .. about. 1 gg/ nP. to about 60 [nm2, ahout 1 .
at a%gqfﬁﬁe disclowainicnn wEi e, ST IR aﬁhg ity PRebstpeinggested
are 19@UCE,; al RRRML, dPc198INAR 11O g 2RO ARD 1§ IhARKaRRPYurkOr, reduction of
gg/ n2 to about 200 gg/nR, or about "1 gg/n2 to about
elimpag@oggf senptPie of zephema, raker i, mhdtiserodf metestappesprebalywithout

.qnce rweek, nultiple times per week, .buyt .less than
shrigfiEE bk gl ek e Petre ST ST b e e S i
neoRRELaRRFioARYA driithidtiaBb @ nfaly ¥BSti R fPRIsdH od 18BEF dfR@Mptoms is

once per week, once per nonth or intermttently to

achipwqd velase grchgpmesgiontos reiphp yplonged bheichicortiywd administration.
Ad IT?)(%'@ Rk al%é?@}idvtﬁ‘&é? a rﬁ‘#th?(ﬂé’f tgéatihg% HEE! BT
I nterval s unti e synptons o e dl sease or
metdbtSBrafarcabeir agd/or sad&dhr divoeddretataediizal ByeptoAfeedion@T vascular
elimnated (e.g., as indjicated by shrinkage of a .
endathehist ccliseermerToie minstariwgia s iPahcs puldgrins: e sa¢h a disorder, a
el TRERBRTL S 0 o Lo 0 B P SR ein
embpdingmess sihah-dhtibedysia met walj)gatddribialviytataxic ofolaold @ara detectable

mol{GF aiechlbp it Bhical By A iatbdth SRgeEs B epALamut T hg/m’ to
y L5 SARBMAMivdl R th€doshse R p G 2
B IO S e A C

aboysrlgwd/wé & doomftsﬁfwbmg/of , thostt iuggnzatO@hn@tlequ,O ;?m ,@zoa 10 pg/m’ to
abolf S0P HeEr Rl 18 SRCR wBPEI ROy el A Fout 200 i, o

abol@NdQmetd #oucedd gg/mfoNpri si ng administering to a
patient suffering fromsuch a disorder, a
t h&006alitTihe anyoptien plse pravedes gangthodef tagitina picamspgud/or a

mete\?\sgatslskb?Q%aR%er gﬂé’/ oP A ocﬁlflart(ﬁ]s%ré)é’r %E%QJf‘tQQqugpﬁ?hﬁ?ﬂfoﬁ’of vascular

Irch antibody I's not conjugated t0 a cytotoxic

endotidlat odlB, comieridiigd atrhiabBtedingnob @atidre sufférengafiidrn Boehya disbider, a
typi.cally be adm ni stered. in a dosage range of about 1

thergpigntienllysifeghvramausof ayrprRobet @Hibedy oEpiy onapf thpriggrding

L S0 0L BRI oF R o
The gotitnRly veilaupicdlly pddmpiniseredainautos&grangy efzboabbug/nGo about 1000

mg/ g; ggertng‘?i\% 39,%16 gs%gg %/ngg Is a%%?ltu { H%szqg/agoﬂutti%%o ?L%?nl{i, a%glgc 1 ug/m’
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about 1 gg/nR2 to about 200 gg/nR2. [00364] The

i nvention also provides a nethod of treating a cancer,
wan@Banosas netastasis of a cancer and/or an OCPCEIS2008/053376

di sorder characterized by proliferation of vascul ar

o aSHE RREL LR uSek L S ucomprt S1 g adm i SLT N8 Brout 500 g
aboltNNAARUL A3 Yool RELINSGt ATRURY 10bdtR 200 hikrROBOMout 1 pg/m’ to

anti body of any one of the preceding enbodinents,

abowt208 hugémt. body is conjugated to a cytotoxic nol ecul e
or a detectable nolecule. The antibody will typically
be adm M. Phaermdcdutical BEesagjatioange of about 1 gg/nR to
about 1000 ng/n2. Alternatively, the dosage range is
ab@@i363] gabnPadpectatheuivedton Gttt prozidey ﬁ)hdmgigéwﬁ&aﬂime\l\@tions
2008/ 100805 PCT/ US2008/ 053376 ., t.o about 600

comppyne ahleats ope antisRebetiantihedy gghsonveagen end/or @tgswrﬁzm@f‘o

oS G A5 SR OO0

inveabmutln%ﬁlegagihoﬁlmﬁts lahmanmwmoad: &rmiaation |catiposs 1) an ant1 Robo4

ancifod3 3dlos FETROPGE Riftech cliat RSB Sk sacrporfgte thercof
and 24 phdreleditRMy 5&@%( taBk chfr] VO SbRMALRS, AthabBaRtical

one i mmunoconjugate thereof and/or at | east one
fommhatlonmobmmsmk)lab@dy Rirhed aobbpdygandér af imhamo¢anyegatd thareof, and
nbo har paceut.i cal formul ation
ontigr S P e B ot Tl e ApBRR 8 oy ant o an
an{0038e P Phamidce Ay fotutitionss En@ildibod or immunoconjugate of
i mmunoconj ugat e t her eof and a pharmaceutically
the igreniien AbIke aibpdeArug conBIEHis o ﬁlwdavwlf?wre prepared for storage by
i R CBEGULY G it T R RATRIG S a Mo B3 br FRRG hin
opti@pil physadlbyicalB) acatpthlidastrrierse ep&dpileﬁts onghbilihas a]pantnlgtbn S

agent , 0366] Phar maceutical fo n onpri si ng
Pha@racsWtqaLg%}?nC@? 1?%%9H6@o§ﬁ?ﬂgét Bdgp 53@5:@1 PF e PBiugpus Solutions
or l}lopﬁﬂﬁ@d gpcgcgé/r d%feﬁgfoﬁﬁﬂ%y HAR! %c@ tﬁ‘tﬁ cérﬁ&%n%icgge@tg r stabilizers are

prepare or storage m XI e anti
nontaricith ocbypidrts gt tho dpsages md@mce‘rgratlhm cdesloyet adégrecbeledffers such

asp %&Lﬁtﬁér(‘gtratg,)}g%tﬁflléqﬁ | ﬁelgo?%ag]:u? %ﬂiﬁ? | l‘%qg\%?ﬁ%ﬁ%%alﬁldglg ascorbic acid
and PREIGAEE WréseAlativel QNS obfidBeyBdlintcti8MbenpI0dmmébniufbhloride;

(1980)) in the formof aqueous sol utions or
hexanyajlpnmumz:étorldp, lmnh@lkommeaﬂlldr@ien’eﬂtat:hhomgm thd@ecmaﬁlleeol butyl or
benzyzl-1 L&D lkyxcalr Ielg]tsha b htop$T pard oy ch Pr S r01 I

CRIEnt &' A58 45 8% aYn&B #?Xe%at aetnr8% Qrproy %P
cycl@lﬁ&ah@l@Blib@ﬁtaﬂélf fuﬁf 8- é’fblsfo'l'b I8 e s PR &fcfsht Qbisrtﬁzhﬁabout 10 residues)
hi sti di ne and ot her organlc aci ds; antioxidants
polypetidgs nigteHs cBich jag seumep bugpi, eelethl, R I@unesebiding diyidyenhilic
pobﬁﬁ%?ﬁw ?%ﬁﬂlﬁ¥%%hg&&béenza (%ﬁ@ﬁ%%%%&orlQ%?%hﬁﬁazmpmagnq
hlstlbmrezz&gimm omysink pmonkeshechphide Hisadohibydespand dlbﬂzmirbohydrates
al kyl parabens s as net hyl

inclig 5 BOROsC AT o SORE AT BHIRE S Dl o BT Sugars such as

sucrgseoﬁﬁhﬁﬁql frelAtfc BF CSBRAL dalt- %&Mld%jdo%ﬁf& "i’(fns"éﬁélggkt so(ﬁ&@smetal
han about 10 residues) pol ypeptides; proteins, such

CompEXSSE(Felgn Zal-prongin corgpleatd) pndan nomiom o glirddetdntngich as TWEEN™,

rophilic
PLUI%/O CPSTM or polyethylene glycol (PEG). Pharmaceutical formulations to be used for in
vivo administration are generally sterile. This is readily accomplished by filtration through

sterile filtration membranes.
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pol ynmers such as pol yvi nyl pyrrolidone; am no acids

such as glycine, glutam ne, asparagi ne, histidine,
wae@snoeses or |ysine; nonosacchari des, di sacchepeT/U8®08/053376

and ot her carbohydrates including glucose, mannose,

or |ns chel t|n s such as EDTA; sugars
&ﬁ%ﬁ? Adlivp &5%6 ﬁw%fsotbﬁeaﬁ%n Nsdan Brerogamp repared, for
exarﬁﬁl%th GH'aErérQQtlcﬁpﬂéEﬁtﬁ‘(ﬁue's @Pdy ﬁﬂ&@ac@aﬂ p%%&ﬁhtlé@ tf@l example,

onpl'exes (e.g., Zn- proteln conpl exes)
hydm@ymmrhmlcclhslusef acgeMmsnsmﬂapaée a'nnﬁﬁﬂsrmeth?hnmqytaﬁ)Mmrocapsule,

| yet hyl | (PEQ) . Ph t f ti.

respn B (Rssioris? 1 it Sustmn o PR s B Epam

mlcr%glﬁfelrésemlafbérﬁuusi%ng Ql@ﬂd)JpHrtl@Fe@ QAP hhsdeeskuly) bit intrh &kd@Rulsions.
hrough sterile filtration nembranes. 114 WO

Suchz@glsmqwmdlls@wquz Fo8yinggsy Bharpogsirpl feierope 16th edition, Osol, A.
Ed 1@%6 dients nmay al so be entrapped in m crocapsul e
repared, for exanple, by coacervation techni ques or
by [00368T ﬁ&l@lf&immﬂicmm bz addddor, inhawo eXeiARtrétion must be sterile. This
b%‘droxymethylcelIulose or gelatin-m.crocapsul e and
isre

Ixaccrp Hshedy HHEgton thjough stepéapligiian mepdsysst i vel v,
O, AR SR BB RUOREB e SRR cxanplcso

sustznaastbreﬂmsd: pmpmtlanminnlad@ sapipeinespleanatrivesnecobé hydreplorbsc

Such techniques are disclosed in Re gton's : .
polyplest sRIGATINE g%ﬂ ‘@%PE% RN BICORHERF Bg}heéﬁl‘ﬁml% whigly matrices are
in the ¥980bf sHaPABSRLII NSy T OIEUb A @S pE Qe bExMﬁﬁl@s Bf-’gusia'fhed release

vivo adm nistration must be sterile. Thi Is readily
matriess arghidegtodybstsys, hiydnogels ((fon exmpia,gi@hs(ﬁéwdtoeiyeuhm -mathiaonylate), or

poly R BRERubIRER et S Fahee 755 318 B ER il Rt g bfnic acia

and E%ﬁh@ﬁmglhtﬁﬂﬁte' R&-HEE $HN ARYIERADI ?1 fRtatd, @8Sra@iblS Rlctidacid-
ydf ophobi ¢ polymers containing the antibody or

ghmohmmmécmmﬂwgameudfmﬂhellﬂﬁ@ﬁﬂ[Hﬁ%fmwmunmmaﬂenn@equES
in th forn1of shaped. arti cl es,

comppsef of lastig peid- lagid cgpolypet al?fl'@apﬁo@fi% a%eéat%ﬁw plgD-(-)-3-

y
h dﬂoQ({%dﬂ X %Jri ALl fatie I%J%lynlin%tg %%b%%!;l%g%yfé&% \%%Sﬁ@ét% and lactic acid-glycolic

amd@oalg.lé vélensk af Umltn@hbe); forpoiey | ¢t ddyd ecertaly, 1§ drdgmts. reNese proteins for

sore g R0 SRR g 7 i
st e ol ot g g A B UEOLE Bk o

37°Gireyudtsnghioradess afdnqlogied asfivitymaend @S&blmbhgngason irgmagegenicity.

Ratlﬂgf'ﬁ rs{g 'rge%{% an%:e %gfsag | Wﬁ%}b %1 ﬁ%{}egg (ﬂ% thg rneclgan%srn involved.

For &tdmyl1€nethy Iaggﬂegﬁfo%trﬁ&&aﬁl@ﬂl ik @%Ed)xferépﬂod)‘eghﬁéﬁﬁd)lb&ﬂar@sQ)ond
enabl e rel ease of nolecules for over 100 da s, certain

forntafign dyengh thid-digeléidp nrﬁ@r@hmef webilizgiontresy ha aghicyed bpodifying
I
sulﬂlwziﬁﬂ rgsr}&%gs ug}%lglmag? ) a('i]f% g%lgl{l?nsmﬁ?ﬁﬁ )é Hl%%%ugg ﬁ%r%tent using

app@pn@l@ﬂ@ﬂﬂéﬁaﬁkﬁd@e[@ﬁiﬁ épeﬂﬁc@&@@ﬁdﬂhﬁatﬁﬁcdifﬁp@diwtﬁ at
resultlng in_a |oss of biological act|V|ty and
poé@ﬂ Pk Thr dergadation hersi ﬁ@g@#ﬁ%qoygﬂm MRk thayhgpe active compound as

nece§§a[r§‘?‘]d°r§lhee aﬁ?gﬁﬁ.‘@?}o‘?@gﬁ"é Qéatec‘& %Péf&'a ?th@%& vgiﬁpgd}gél%entary
activaggy thgfatol ran aﬁmm:ayﬂ affent eschditbaro\Back choﬂ@uhae are suitably present in

nt er npl ecul ar
cornlblnatlon n amounts that are efofectlve for the purpose intended.
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formati on through thio-disulfide interchange,
stabilization may be achi eved by nodi fying sulfhydryl
wo eswdomss | yophilizing from acidic sol utions, PCT/US2008/053376
controlling noisture content, using appropriate
additive and devel| opi ng specific polynmer matrix
conposi(f&ﬁ%“‘PB @W@% Wﬂg’fornulation herein may al so
contain nore than one a&% conpound as necgssar

f od0Q3&] sy ntichphad ankigp 3 PO BRiCREOR PayPegombined in a
phatﬂ{a%gtﬁfcap aﬂmﬁlﬁﬁ?&t fhila &m&t ﬁﬁﬁ%pe{gﬁne@é‘stdoﬂtﬁﬁ%ntﬂt@ﬁ y, with at

do not adversel af fect éach ot Such nol ecul es
leasmneta&tbitry)nplr@muncﬂ havicganigi-natceopropertiasro Uit & ld:atsadmeﬂarddltlonal
ve for 115 WO 2008/ 100

com oL R 0B B Ao BB AR AT FOHF ARGt 285/ 7F GUSPET PRREHbLY has
compl¥ien Qﬁ%lﬁ@s't@% &hPi- I@(ﬁboﬂrh%tlbé’d/}ﬁébtrﬁ&@ltf&}éﬁﬁl ﬁl@ﬂ@k{" 86 not

In a arnmaceuti cal conbi nati on fornul ati on,
EMV@@éYh@ﬁﬁ@gﬂnﬁhﬂas conbi nat i on therapy, with at Ieast

e T TN e

cytowa:act HREE latdyﬁ‘o@(hnegl@lgtdvﬁﬁﬁﬂttﬁbhtcfr? ragt,ﬂt 2dnl - lrm@asl apent, and
regimen preferably has complenentary activities to
compatignst therreh o chmiqlemdsy a0 rpEsIn nreenkincdembizatiop i pmgents that

f. e t

are é}ﬁetgtlg%g)\f %ezlﬁlrffos% 1£t%f(f)({ijer(]1 4 ac rrgh%%autlgh %{Iﬁ%lrtl;(;ﬁ gat?ttcnnln%a'ﬁt anti
Robag emibods of d;etmtzmtuon n&g@ﬂlito, coaneist @k]neitﬁ’peuacajfyoa/ﬁfdctlve amount of a

i nhi bitory agent % |-hornDEE$. ent, .and
cherpifitpetcHETHER Bt WOBIRFOTREN SIS A @Pisppggpe inhibitor, or a
[n%@%ﬁﬁﬁpt in conbination in anmounts that are effective

for the purpose intended. A pharmaceutical conposition

coh®@QR7a] Mg oamaspacti theRokfadmmotindody aofi-Rdte4iANE pf thennvention and

al so ri se a thera euti cal | fective ann
the ithsorkadifiohel SFubend R BR el Eremibody S len f BitiRabes
(nake@BhIB I or aR ATSOPI 15 QHB %ﬁ%@dm{éﬂt lihd AMeasPéncBaddial compound is an
bi nder. "[00373] In one aspect, ‘the first conpound is

antl@ﬁyémtum@@mnmelésurtfm rlilaﬂrk«@ntln oenc ambodlmfret £ at lsasitone

ddi 0
addl?l{)% ao&ngéun({] an a{ttm%%%%ttﬁ)eg% fra {u%ﬁ @g %tcgﬁtn{%&e.nentech,

Inc.| Sbuﬂﬂ SareFRACd®R MA). Th Snél&mb@ﬁﬁtbnﬁﬁe aﬁl@@bt bhe®ddlitional compound is
ound is an anti bod that blnds a cancer cel

an ag Epanikpferpertpaumpiel e fieneechadng. expuith SapeFrancisco, CA,
see ?Séa’%%gﬁ}analg%ﬁggf?ﬁggﬁ{e?%?ge éﬁrf%ats M%ﬁg%%ggﬁo%pound is an anti-VEGF

antilBelyt(b. gSAN ASTANE| €cientdCA) Inchn lioaecrabbdhcne e dt ﬂmm&tne additional
| east. one additional co ound IS

compR s 4 anedy (5 iR s "ERHANRPGTRY AR %@E‘E&%%ﬁonal antibody is

a seco! ttﬁltéaf?)uﬁﬁ aneh 368 aftthody I8 ToHSRRAPR4R) coﬂﬂﬁné’tﬂﬁt of such second,
embodi ment, the ‘at | east one additional conmpound is an

thirca ieurthyBGE, Slattht ooy ahebedicyNaki iked or GemehDER kv, efficacious in
ment, . t he at Ieaikgo e additional

odi
el PR A Bay et wer s R R ant | body or an

AD@03 78N ©th&reh@dsbtic @88 cANEa P B6 ¥ortBinc@ wiBGRASdminiitialon of an
fourth, fifth, sixth antibody or nore, such that a

antiay adi alggmq 1@¢nt1(ﬁed s a¢rostspenwith thiy mv@ntumb iraleding withput limitation

radlélls’tlson etp?rla a%tlﬁlg%r:bo%gtnlla oqx} il Ige%pitlé]r%{ blogg ?rgns%ﬁan?s, agcﬂofo‘ alt:)cc:: otoxic

agent, a chemotherapeutic agent, or a growth inhibitory agent. In one of such embodiments,
a chemotherapeutic agent is an agent or a combination of agents such as, for example,
cyclophosphamide, hydroxydaunorubicin, adriamycin, doxorubincin, vincristine

(ONCOVIN™), prednisolone, CHOP, CVP, or COP, or immunotherapeutics such as anti-
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treating a cell proliferative disease in a tissue

expressi ng Robo4. [00374] O her therapeutic reginens
worgosheosednbi ned with the adm ni stration of anPCT/US2008/053376

anti cancer agent identified in accordance with this

PSCiarap R or TEOh BT AN P ol N e Phregra Doty £ AvasTING

The QBQB&B{lérmlﬁra ?rﬂﬁﬂﬁe RAnEHERE QXSG siddRMcouor sequential regimen.
chenot herapeutic "agent, or a growth inhibitory agen

thnradonmst@fedwqtnenelnhmdhmnbmatl(m mhseh@actmmaqmﬂad 1mtwa1gﬁnnore

admgﬁ.gﬁiglpg or aﬂ%g HJ[S %t(lnor}hﬁglluggfm %ﬁ%ﬁa}tlgpnusmg separate

fornAAtioABVE L ﬁng@%@frﬂeﬂieﬁﬁéaﬂ‘ forMiuMoh Sidd@nsdcM N M ration in either
predni sol one, CHOP, CVP, or COP, or immunotherapeutics

ordeg,peliereis psefeiablytberads 2008/ rEdoSeHilPEThiispalbeICoBEaTHEs

PTI N OWI TARGT
“n“ﬂégﬁn§gé%€FHEB?b&ﬁﬁ%g*W%E ; Tg;)conblnatlonh?hgﬁapy

mayod3a s pdivbid shbsditheAs trdatFichtivithag abts- Robos eiteydlii@tolves the
regi men, . When adm ni stered sequentially, the
compgitg RABITIBHRIRAPT B ARt o seat adenfifiod figrody apdpre or more
cho LSRR T PRSP SR sk
of ddtengit ehqaimhmpmmtmwgaﬁts f Ghﬂnbmbnapmtlcaagdnts omcdeizitbxanes (such as

el B P O Lo SO e st

for sABI¢ @ﬁe?notﬁér%@uttl@ '&g&i@hﬂéy ¥ @6dd a{clagﬂd'ingbtb%&ﬂlﬂéﬁlrer s instructions or as
activities. I n” one enbodi ment, treatnent with

deteeminggh t:mpﬁmlgby, ba thei s}kddayl frastigioners P(rmratmmdrd@simg schedules for such

cherfuhy gty G b BRBRGEN SPa e & bt 8- GrPerm:

WillH& wilkink B dl@myragant s, incl uding coadm nistration
of cocktails of different chenother apeuti c agents.

ChéOB/Rb Sapetle desaggefer gny atihgaboyeseadmeniftsicd ggenss are those
presQrﬁf;J stea)él% %9% %{9&% Sé ‘20 Qi gé Bm%‘&‘%l %c(éﬁe@ off the newly

OtICS rep ara and OS ng

idensitied agdmeaim &ﬁéﬁﬂeﬂfoﬂ&r@g&m Sgdﬂiﬂsyorb&atﬂmﬁs. according to
manuf acturer's instructions or as  determ ned w o
en}[)‘i)q3i78]alTh§ CevlbtrwaO% Rierapydngr IOYIdE T SABFLY PRE REVSL PYiFreistic”,
r
e Ry S e B R n @G s TR EPEL OB Lr@l® 1R sum of
the dPeerctsythat rifullts ifimnsusing/ihic kompuﬁhlsbpammbl A/ﬂynefgiﬁﬁ:?eﬁfect rnay be

Suj t abl e dosages for an dm ni stered
attaigL Ao e GOR RO red st () o AT 1P aBEb T qelivered
mmﬂf&ﬁe&@l}x he &%[H%éaegm@a&dag@ s ?M[h%foﬁ}’éz ﬁéh\te'?@d ByeNfnation or in

denti fi ed agent and ot heér chenot erapeutlc agents or
paratlcleeatsm@ts fom@@m’n]s OFH8) bsomnmaﬂmmgmﬂ@r a\ﬁbemgajlvered in
"syner rove ner tigch i.e. the
a3 feump R Pl e Ry U R B pampaigs b
admigelch OF délsvegidert@ntiahare. & g cﬁﬂél’eﬁ’tf injebfiénsah kgrste biatges. In

results from using the conpounds separately A

genasylndprifigsalicenagipn draranyayn pcctivedapags @f wpractibie ingeediend is
I I
adm C}E&%&\%g rsg eﬁtlﬁlr’?{j S%)lalﬁi}p \Jh%lféﬁw g@%%ﬁ&godﬁﬂ Fi{, g%tg’tz\gee(?d’sages of
two bomatd @dtive mgré(ﬂéntsi alela‘dﬁﬁlﬁdtetbyl tagdtlesrnat i on or i n
paraIIeI as separate formulations; or (3) by s

ot RB78k éﬂorrgﬁt prq:m:@ﬁo%l a1 freatmany qfﬁilsease the approprlate 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 to be treated, the type of
antibody, the severity and course of the disease, whether the antibody is administered for
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alternation therapy, a synergistic effect may be

attai ned when the conpounds are adm nistered or
waledosuersesl sequentially, e.g. by different injBCT/USIN®S/053376

in separate syringes. In general, during alternation

an effective dosage of egch act|ve jngr.edient
pre"ie%“"ea(gﬁh?’f?%q“& EURO&G 8???’}0&‘? Iﬂiﬁraﬁy’ 1 P@E?mélcﬁ}lc atpppand
respbfscd8 AR AEDLAN ahd) ﬁfeacﬁé/oretfofnfcﬁ“(fltlé M‘t’en%ﬁ%ﬁﬂ?ﬁcﬁﬁ Th@@nt?d’ody is
nore active | ngred| ents are admnistéered togeth
suitdbiy@iBiniskaed tortbe pateng att dneriingd ort veat KENIS oxﬁitre@llmma&s é)ependlng on

the GRS aRERS e ISERe aond Bl Lomedr ol Tmeghe 1 omeie) of
antitydyas aR Bl Sasdigdic 88sagé RAMMALTSIKRARIAD EnhcyORIRHS whihkt, for example,

depend on the type of disease to be treated, the ty
by og¢ or matd ssoapte nistgtégnist 9 yreentipuusanfypioph Ong mé%?é éally dosage

i o 0 RS0 R, TS R etrs memioned

abovch @loapgidhict apmimaseidns prevvbaus daheselpyger! &@e@@hg enthdcondition,
clinical history and .response. to the antibody, and

the trqagmentdesustaingd uptil ¢ H@Sl@étsémpwg%ﬁy’é&ieﬁeawmms occurs. One
exe@ﬁtafyb Xgé of the &ch%ggXVOQLMJH ﬂ@fa?lg ¢ FBnt {40 @b'j g;k % about

| e Oor over a eri es 0 treatnents.
10mighe. tThpe, cardr seve dostey obibauh . Smg@Qé}mgbglmOrﬂg/ggbk gomgkg (or

15 0 k .antibody is
any F‘?ﬂ“ 3‘110%'%1@@8@ Blsfegg‘{ Qg?‘ﬁ RYtept aéchlﬁfj%%ﬁ rflﬁéage
admBAdibR tmteﬁMiﬁEIﬁgf Q\Ver§ $RBPbLeverPHr@Meds (ABr Rich that the patient
separate adm ni st [§ at i ons, or by ‘continuous T nfusion.
rece@qe fiogpibeat tvdsiolapodgsaye. e.gi giout siangessiof §m aibedy)1 An initial

highfiof figk Qg RuylBHe S uine R e BRRE AR Aurbe RSl A

exerﬁ MBS ®sin@a¥Sinfeh coRPESEs, adﬁﬁfﬁ@féﬁh? gn atidiNSadienN@dst ioPBbout 4 mg/kg,
e treatnment is sustained until a desired su Epr essi on

follmedeySaewg@kswpttmm%é%@@ abayh @ mgfke apthgraptibestyadéowpgver, other

doscfgREeARLADREY UM, Y odsIS dERNI T BRAYImoniiored by

com&ﬁltlalmwchﬁlqﬁwdﬂdga.ssa&smrg/ kg, 4.0ng/kg or 10rrg/ kg (or
any conbi nati on thereof) may be adm nistered to the
£ati ent. Such doses rrai; adm ni st ered
IX ﬁ‘?‘@?W‘@ﬂﬂ%?“@l&?sg %‘?")9 week or every three weeks
(e.g. such that the patient receives from about two
t o @399} TheeNMtioR alBo pRRAME [SecleddRaSoY adhliBodics. Labeled
anti body). An initial hi gher | oadi ng dose, foll owed
antllmdlfzsmeayobe yrofua i diaenostio 9esgysmyg. e viitnieniveveetad vivarassays for
e PR ig AT RS EErBF e gRITO AR RET N b ulficfhenis
ncowBHArYzabBh, NHndHR RGBS &lircdd BlifonZe ¢1BIbdEmetts, tth@the labeled
anti body. However, other dosage reginens_may
antibpgigs gre uspddn m @@Q ggzgguag asspyss The, @,@tggyb% atgg)@mey of the invention,

oS8y ST REL S0 046730 AP K

In sony embd)d)ﬁleﬁﬂsst!he pntRodes ahtibosiadf @it invdRoloa4inghidinpo dige she

Label ed tipbodj es useful in di ostic
cystglag s%neeéeﬁanﬂ-Rﬂb% %I}Q%Odlé ajf %Val%lﬁlmaﬁa%egéo Hegaiibogsothrough a
reacll gr%hg 34 tl?é‘ﬁﬁﬁ)%&ﬂl Q0ciPls RRRAR 1251§@§1°é}fs{e?ne%§1h§e Ofovalent
tissues (e.g., to’inmage angl ogehesis
attaqhewma‘_skmu@rai izadtivervystamdttopl gronprs distdasatl at Smeh ef din Aahdiochem.
304:?21/) -qg I(Er(%}t);sﬂar OQVeEt atl]nd taneebegl 999) Using Antibodies: A Laboratory Manual,
Cold Springs Harbor Laboratory Press, Cold Spring Harbor, NY; Lundblad R.L. (1991)

Chemical Reagents for Protein Modification, 2nd ed. CRC Press, Boca Raton, FL.
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anti bodies are used in in vivo imgi ng assays. The
anti-Robo4 antibodies of the invention, nmay be

waoengaomved with any | abel noiety which can bePCT/US2008/053376
covalently attached to the antibody. In some

Roho4 ti bodi f th
nBhelE ﬁlhe st ?ﬂﬁ ¥ duncigp i (e drive deg e sieaat: (i
inte@BE WY BQHna Ml PRAWESFy @E %e@@t‘é@lle%[gnlaypﬁwdég B? Ghd ﬁ’rs{ &Heecond

antibody through a reéactive group on the an
labek w@h teagiva FRETfuoeséopst resomance yisdrey trensfesi (dl)e;tablhze interactions

or ingfe\égelba? {é}it}ﬂ ?gtﬁa hglg‘r?gvﬁtht g{ ﬁ‘élhor}él(agalg(f a(?vt)l&ﬁfgftcr}{%% gér ec(:%rophoretlc
mobd#¢ o Adlt- é@m(ea&@@}) byldaslee Vl’lﬁrolﬂlﬂglch? ns%ap Sor 6@1%9§ﬁ£i&l Plrameters,
Ant i bodi es: A Labor ator&?l\/anua ri ngs r bor

or (abords w@ptmp argety 0ol rqodsphatp hgarrefaarfﬁeﬁy, amgommxgmahmdmg, or

Chem cal Reagents for Protein
1°n1§BA&T?1%%a§?| on, 2nd ed. CRC Press, Boca Raton, FL. 118

VO[3 8] Fb@BﬁgncBﬁI/ap@m%ﬁQﬂ&&]ﬁbocﬂﬁaﬁs%lcﬁhﬁ batldbardedth a
| abel may function to: rovide a detectable ]
detegfpplganoictyj Nunqrpwsylabqls wetaﬁal biewhish cpabe rencsr! lypwrpered into the

bl e signal provided by the first or second
foﬂq%ﬁ%?ﬁ%%&rg Al

to give FRET (fluorescence resonance
ener gy t(@ansflesgme émboc)msnmbﬂhb |aﬂtﬂ.LR0|bbé antdmdmssare kabeled with

increase affinity of b ti
radiqisQippes( (raskanurbtisl. isigh asg 19& Fe tl%pﬁgl? b oS 64 86Y
990N 11Gelbspenmaahi 1911 Mz3-pYy 1€8har g8, digph )
Te aglg’ oIf o?ﬁ efi ph§75| %/ pﬂ}?larre épasf % Q%dfoé&(cg)e I%beled anti
RobG@E)ﬁttHﬁlemreeﬁs)éfulﬁ@rdafepiuf atetdd 1ga1gd1gaa‘ffcblms ¢xpressing Robo4, (e.g., for

an ody/ anti gen. bi nding, or, ionic conplexation.
use E% glf]%nqsap UgS ﬁ%%W%ntwpﬂupl& At 111, 1@%@%&%@]&1@0\%@1&1 cells,

tumd ARGt ngg{) %él?daan%{)‘v%fulQ% )3b| e noiety.

Nuner ous are aval can be generally
gr ouped (ln)rlhcsomh embbdinhamvs, Hg anat}é@mﬂl aggbodieg ark ﬂabstﬁdwvnh ligand

embaodi t t he a ti-.Robo4 anti bodi es ar d )
reagGiig Ft Pt 1okt SpaBeY i KeBre] § RS oarsneial B Tepreagent is
reacﬂtéf@wuﬁ Bo en%%{:eerea?e@/steg’é $hioPdtHe a@tﬁ%@y &%%the Qe%iﬁﬁbques described in
111n, 123 1241, 1251, 1311, 133Xe 11At, or

Cur@mearotocméﬁandmmob)gyl Wolsimesl | and 2, Celgros! ahtEidbb\dleefslnmr@wnce
NequSef u @’a{)hg g%);l?r F&lalra'gng ganldrsTa |1crflgma¥ ﬁocnel%lle%l 6 rr]%est;e{l ion include

FGSSI n use

DOT!{SGISOQ‘P DOTMAYPTPARMISUETA B¥aérBeydli¢s DdagiTig). ChelaA®linker
endot hel i al ceIIs tunor vascul ature, angi ogenesi s

reaggifyl sy AR T anslgimide (- matasnidoutysiraidebansyi- REHA can e prepared
by t%hctﬁ%&%@ﬂgﬁ%ﬂ'ﬁéﬁﬂ{ﬁ ¢l @%Al&ﬁh&bw& gk luka) actlvated with

e te or otherwse co
1sopfc@(§i’lo®l@0foﬂ|ﬁ&te ratdlchyjfell @vinpeha @ageiic oﬁAxwmalqt dzt\aé (monmPNAS

e e neered cysteine thiol of the ant usi n
USA; %é“)t %@nﬁ @7)3 SD SACF]IaF?étB“F Cricagenis reast Wiﬁlhé%’fbgﬁﬁ ysfgine imino acids
of tﬂefﬁ?y@f?ﬂe QfY¥incfBd Hﬁ'@o%dﬂes %ﬁg gow&oal g ccﬁﬁpl@img lﬁ%and on the antibody
W T ey NY (1991).

rscience, \
(Levihel at, IB'ngcalny dds 9\M3r8ﬂ1(lﬁ%&)) CShpllaeug Bnkpedabicllingrreagents such as

DO ARUSEy 4/ 10derepie pisdogSine L AT Resid mpia i

hyd@W§hcainirdE AsteBlagd snfi@ercially available (Macrocyclics, Dallas, TX).
(4-mal ei m dobutyram dobenzyl - DOTA) can be prepar. ed by

Radiopuclidga et bhtaggetedhyinepanleyatianorith thictaptibody-drug conjugates of the
inveﬁfi&? t\%lu "0 920 %;z%é 850185 93 (65:11 %(7%1 1R (2'085255 .eﬁeggpttoq target imaging with
radionuclide labeled antibodies can provide a marker of increased target expression by

detection and quantitation of progressive accumulation of antibodies in tumor tissue (Albert
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i sopropyl chl oroformate (Al drich), follow ng the

procedure of Axworthy et al.(2000) PNAS USA
wOZ{o8)1088D2- 1807) . DOTA- nal ei mi de reagents reaBCTNB1008/053376

the free cysteine amno acids of the cysteine

et of Patia i CHEvahe-Bonky COBTORBE The'eon eaEaApaic ey may

remeﬁn?t?tra%@llﬁl&tgi%ﬁ))v)vm %sgﬁl'%p&flrécﬁﬁgﬁ. | abel I'i ng reagents

such as O-tetraazacycl ododecane-
1, 4008821 M@tﬁ]ecthe@@elrhpiemsisditaiﬂm@s grikbody labels for imaging experiments

e QRERESHESDRLER, SELFER N SEABTH LA E B

US $48089.805 $385809108 8%3910an Ui 37806418 L@Bgmga fmawmch et al. (1983)
conjugates of the invention (Wi et at.

J. Ianzg@Oé(MethQ@(@) 147+ BY7; Mepges(2 0654 yal. I[s‘qggl@qm d|42t6§r7§e(ﬂ984) Mirzadeh
|
ot al TGN £t AULRYEIODEE N aRE 89, 21 D0 8path 2126 (1990):

Izardieizﬂctﬂz@ﬂnﬁ@dtecmlﬁam 3t 361330 (@992)[NgduﬁS&IdJeNa@lCMJ Biol.@2:387-90
of antibodies in tupmor tissue

(19%pdgmansod.- Perf MszbE8) 0335760 &995} Kuéilso?éﬂé J. Bl Med.

2
S 3T ATED 1 TR AP, Pl .
Nutel. Maalsdﬂsﬂ%e@l@r(aﬂ%ﬁ); Rucge] QBSCYndve Rat. SOHED 24826 6rag0EREsel ef al.,

7. gt o Bl b e oo o a7 TR Tpatvchen,

et aﬁ%%&OMekﬁSvﬁﬂﬁ%Yﬁﬁz(Ez&) AR8 shlléﬁaﬁ%é%ga%&hem 10:103-111
9294: US 5750660; US 5834456; Hnat'ow ch et

(19981) Mm@s@ et ., JI Noainbled. 49129185 6804480 avshr Gkniea! Cancer

Resdypen 4 3053:an FERT Seaidion a Ll iy X RERVELrutgpicars
18:335-363N2603); NHURR! e a1 07 M2 G141 99Q56- 76I(mr9tj Ie&baaytashl etal., J. Nucl.

Bi oconj ugate Chem 3:346-350 (1992): Nikula e
MednBRR2996d19B) Vlardps ameras, Nualobisy: bichabies- 14(1893» Roselli et al,

canthionhlty SslrpBR T Rub IR TG o 5 Nl

I\/E d 441(3)6631d eoffle {rADEBMentSAtive mati-®obad antlbhdles I‘dl:&:]abeled with
ﬂuog;@cejp? éjlge]gggtéﬁégg@(lg%?tﬁ) g?lgq%g ur&%mr%tchgla% g‘lﬁlrorq%edn types including
FIT%r ;‘_5 iﬁgix%ﬁléges%%g %)zarbél\n/‘%ﬁﬂ‘ﬁérﬁ&lem rlgﬁlg e t?ﬁés 1nclud1n§/g dAMRA
dansglt :11996m k] ﬂ:ﬁat(llmOﬁl)yco&(yﬁmyla;sﬁexaeRedi and aBhloge thicuxpdt &he

ﬂuo%hé%_rr?t Lﬁéglf %81?&% %olttpéé)%%f g)aég%qelg%&sﬁg ti}e téaclll'ﬁij’qlu%si q:igcﬂgsle'd in Current
1

R o e maceas ol s o4 ARrscopy e

reageme ggjudequamvgngh aratcomnyercmj@gc availgklg frong Irm@tgogp@/Mg_lgglgyr Probes

Kab d, . 39:829-36 (1908
(EudidP AP el l%tFCJhHORI? ey MRl 18559027 ()1993)

Rosel | i (® alln som&anbsdimBh@] fhehaiRoBo4 antibodies are labeled with
Radi ophar maceutical s, 14: 200- 20(%6399é. &c In sone
variupsayRenystrateabelnere aReilible artis SaPatepiiie| £475,149). The

enz;{lsﬁ %nefa!ll&%ﬁﬁ@fz@?g %&Rl?%llsalt%&?lgn 3P a cﬂlroﬁlo%gﬁltc Igu d@\%l[eath%can be

uorescein types-inclu
meaﬁlré'(ﬁmﬁg UmdlmX@d}ﬂlmplBE Foetxymde,aht blmymefﬂwbocaéﬂyﬁi aigolor change in

rhodan1n es incl d|n ns 1 ssam ne;
a subsyrafe, Wé%c @)&@%qawﬁ %On@az%etﬁ@aﬁy éﬁmﬁﬁ%{?@g ¢ enzyme may

altetttH@ ﬁﬁ@tfesceﬁb@or Jﬂeﬁ@lﬁlﬁﬁ&%%nck ?p ﬁle%uﬁﬁfht@ qegﬁ}ﬁﬂ&& 3be4lahffying a
anti bodi es using the techniques disclosed Cur r ent

change in fluorescence are described above. The chemiluminescent substrate becomes

electronically excited by a chemical reaction and may then emit light which can be measured
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Protocol s in I munol ogy, supra, for exanple.
Fl uorescent dyes and fluorescent | abel reagents

WO p@Ba0Bso: hose which are comerci al |l y avai | abl BCT/U81008/053376
I nvitrogen/ Mol ecul ar Probes (Eugene, OR) and Pierce

.Bi ot echpol.ogy, Inc. (Rockford, I1L). (d) In sone
<us%emﬂm,%ﬁ% MR o8 i EaTEad &rfﬁwrf%%s%m dgeeptor.
ExaMfblcd of &é’zrgh{é‘ﬁ% IR ABuSURRIEALQ ;b.g.b e AN R¥AL bAPh &Gl

di sclosed (U.S. Patent No. 4,275;149).  The enzyne
lucifgeser@iS| PateunttPd. iz 8 . 4b6¢ Haerferial 2 dtdikkydnophohal efinadiones, malate

e TR T P Bt Bk aaeE SR ) M
phodpRhaby/@eP)a-gaRkRKida 2 BERoAMylade, SHBSi @lsgschWhd CokigaBs RE;., glucose
nmeasur ed spectrophotonetrically. Alternatively, the

oxidasez gﬁlgctﬁfwyoxi@@speerndtgl,@copq:-gmhégﬁgm@h@drogenalse), heterocyclic oxidases
oS HLRRERRGE 1119, RS LALE, nIFREL G458 L e

Teclatigus forldodjupheng tnuyhiee $¢ aittbodith st dseriteddoESullivan ef al (1981)
.. .electronically excited by a chem cal reaction and may
Methodp ferithe Prepgistionmf EnzseamApEbedyseniegntestor ygo in Enzyme

Imnﬁuﬁg%s%)g’oﬁloﬁleﬁ%f M%%?ﬁ/e f%gﬁjg{z%go(lg%i A9vén Vunakis)g ﬁc%%engc Press,

m nomet er, or donates ener
Newf Youde @5.démHl6Gccept or.  Exanpl es of enzymatic | abel s

padtER L B PP b Yscppalihai igodS Tagpme:
luci ferig, 2pRrdhigr RpOSALARPE i@NEAro BRb&Ridase as a

dehydrogenase, urease, peroxidase such as horseradish
subspreteowhdmaeth¢ BRRpgempdrakidass oxphiassphditcasecufsP)e.g., orthophenylene

diar PR B35« GrOE RN R o O s QREEDY e,
and gl ug@se- aHahSpRpRatsRMARY Q@t@iﬁﬁﬁaehi,trobﬁérgﬁ; gmha‘ae as

oxi dases (such as uricase and xant hi ne oxi e),
chrompgeypsrlotiattaged i cr oper oxi dase, and the i ke.

descri ol n Ry ERHEaL CB-GF WIS oA ROR Shal i -
nitrdphepar-Bt gaavted dasepos fRioANnich oo yst@onj ugatiwsmbdtifarsie-D-n

Enzyme | munoassay”, in Methods in Enzym (ed J.
galagtgigeife & H. Van Vunakis), Acadenic Press, New York,

Nungegé Ab?hér%ﬁzyrh&%%?%ﬁétg%?@ﬂa%%n@&e%Qgiy - HURGL SR Id Sir#]the art. For

i nations | exanpl e: 1) Horsera
a geparloxiidas eco HRAY 7 WidD hant iy 61j&A8per oxi dase as a

oy T8 & WBRRE) B hOG N BRSO 5
(incl(%dﬁf)g; §F5'a'c§§éih@ eRtiRydraenzi-Abhet Moaeh  FE LI NR) )11|;1ti-Robo4
|1

' kali ne phosggat ase (AP) with para-nitrophen
antilyiyph e eorjvgatehwahbidmi andsnk of thettbree rapd(caicgyrics of labels

-.D- gal,actosid (-DGal it h . bst e, .
g PR5L S5 02555 P i B OIROGP, S4BE R v

sele@iRB! toatreptdvidat 4l thid) edd labe icyh be Ebnjg@t@rh b tidase-Robo4 antibody
~ Nunerous other enzyne-substrate conbinations are )
in this/iapiregs meanpey. ARSEBIERlY) toaghicke indaegconjuggtion ¢f the kbelgyith the

anti-'k%‘t’).bﬁ %ti‘t?o%?, 2 A4 RH39 aﬁtﬁ%dysl\’s é’&ﬂ@ggﬁ&i with a small hapten (e.g.,
digoxin) and one of the different types of labels mentioned above is conjugated with an anti-
hapten polypeptide variant (e.g., anti-digoxin antibody). Thus, indirect conjugation of the
label with the anti-Robo4 antibody can be achieved (Hermanson, G. (1996) in Bioconjugate

Techniques Academic Press, San Diego).
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[00384] A label may be indirectly conjugated wth an

anti-Robo4 antibody (including, e.g., a cysteine
wengsnemsn®d anti - Robo4 anti body). For exanpl e, Pe@S2008/053376

anti Robo4 anti body can be conjugated with biotin and

t hr.ee broa t ries of |abels nti one
énfie gﬂﬂbﬁé are d‘bo‘g(n Ot?%heal?f?%ﬁnh IYPNRQY ERY 3% EEFTBP]HY“? 1 any
knoWwh ays'a? %e%ds uchBis (EtLIS]AbéCHﬁJertltl%g bﬁféﬁﬂg’ﬁké&st @rect and indirect
streptavi din and thus, can be “conj ugat ed

sandmiichhassines, amt 1mrﬂmb1pzﬂecqnta|t1bo d;says fZOt1¢1|(1;987r) daneclonabdwiéhodies: A
Al ternati i ndi.rect conjugation of the
Ma”l“ﬁ{)%{rﬂ\ﬁng'fl ?ygp E‘Z%?fg]pﬁg%@ ea??rtlfl%g the anti - Robo4

an{@d@@@;/ ThS 18N dusat Rshos ahhb@dlémﬂthe BaBhtedh o8- dtoct cell-surface
di goxi n) and one of the different types of |abels

recepiont angrisel usehidhier losalizang, yiraelbdngianh quantdging codaieby cells (e.g.,
d
turntﬁ)r éIMB&lelé&%%ﬂ%’)agl{eg %Tf aré%?genes@][yltte%gf 1%%6%5Q}lﬁﬁ!z%tﬁ Q]t %ﬁd/or tumor

vascahitire Rolnotheaidel fbﬂd@tecﬂﬂfly hed e Bod in 8@t ikla rmaheder, beted-based
(1996) in Biogconjugate Techni ques.  Academ ¢ Press, San

immppegFIure SIPYN eRTBY 208 0 oY Ahinrsee dats o apbihedy and
G R T
metlmimpgnestutl\hee thersd'rfmcg: Idgsmysnesmilm@¢SP&j dffiecrdd mexasure and detect
SRt S0, SSSata, 230 WIOPSEL R LRtk AR, 2Eare (20l B o
1nveﬁﬁor§-fhzy 1o 8mpfdyed il &5 SknoACasday hOB3S %CHQ@ELH@@ |08Q1pet1tlve binding

ant i - Robo4 ant'i bodi €s of the invention can detect
assap® Idltre@umﬂ adirect sodpidirasseanchndrimmugepigkipitation aeaysi(Zokg(1987)

MonosdR! AfERIsr RVRHET b T Er g PRI Tsb bR E T, s

of [(DIB@VPSI‘dﬂéoﬁbh Z¥elsch wﬂﬁ&éscbﬂméres alVBEH i BinMih&cent dyes
Anot her use for detestably | abel antibodies is a

(Briggstdi g JoEhgatich Rsedn- Tramvu ok 03%( 198 Approsidg detcctable signal
and gr%?eﬂ%@{l{é Qﬁplﬁaﬁgwﬁ l\é‘t())érlg% ag%cébéﬁ[se? gpcrg{&abﬁﬁh et‘lge dt% W&dﬁlropertles
(i) thd lgiwlebl alﬁir?ﬂi' alliofdi)di pﬁbldlngs ﬁ%r@@igk@lgnaﬂ%ﬂhﬂ%ﬁlb@@%%ﬁund so that small
tilize the, rrace asnon resan e t to
quan%*élgg af @t%meleg g%é@ Senglﬁlff?lw&m?ﬁtm E@f% ﬁtfé%eaﬂ@fil @i%aseﬁr?ésays;
and ﬂﬁttﬁé L8Oy aﬁt‘%b%g%goﬁp gﬁ&%gt%bl% b R Hye @Joré@@nt%ﬁ%ﬁ?ﬁ‘ltay be
enpl oy d,

vention may I'n any known assay net
obsmz&dh nm)mtﬁieﬂ Sﬂd rmr@dtwﬁhoutas@mﬁdamgpho‘@slﬂwhmngmeeqmliamhbns

iSSP AL 00 B RO L DAL it
live @éllsT%hEBe%Jﬁ%ferﬂ)@y (if K od GRterBoRD ity kd) Qchleve[e@fégﬁx@ conjugate

Det ection |abels suc | uorescent dyes and
con@h@mqrmndm@éﬁ‘@@m sedyéls/lty (aBd (lgg gregongdpxic Jo lignewellSwos not to
di %dellﬂ n- Tr S 11 1051- 105 &?17)0)r gr Qvi deta def%1 tﬁbl e
S gha brmg PRt palic %THS‘F%?W a%%ﬁ SCabt e Por AT iRy

an{oissd] @Erecpq&}fnﬁﬁa&tidfl d@c%ﬂulhﬁﬂucfr%c’eﬁlw iA@nFIGOARI dniuBRiation of
(i) the labeled anti body shoul d produce a very high
fluogsepmtly lafictad qvenisirag iegH sideredunding of Repiide-dye gerHbgatesegay be

f d t
condlsi el BAVLER ERFA PR B P SRk IERARY ot ReBR) Hotgr i
Cahﬁhthlabmdgfmsﬂa@tﬂud-abd}r@hpﬁ(ﬁstadtdaetlmﬁd}atwﬁlﬂwd delispebedrn(Miraglia,
. gnal observ ored and recorded
Hogpgbas @%ﬁg A0 PR s 0B A ﬁr@uglw SEBPITE ¥t fyorometric
microvolume assay technology”, (1999) J. of Biomolecular Screening 4:193-204). Uses of
labeled antibodies also include cell surface receptor binding assays, inmmunocapture assays,

fluorescence linked immunosorbent assays (FLISA), caspase-cleavage (Zheng, "Caspase-3
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i nvolving cell surface binding of |abeled antibody to
menbranes or cell surfaces, especially live cells,
wo b@sihedses s preferably (iii) have good wat er - SBCT/IDE1008/§53376
to achieve effective conJ ugate concentration and
det ion sensitivit iv) are nop-toxic.to livin
contily g%thwoa SPét arfdonu%qag? s %S%%l%@ Wi Fgegiedipteckapoptosi. in
vionr(@%%sAéoijﬂ 986381 X, P%%%Nop%%"@t%ﬁﬁ ?@ﬁtbs@?@érﬁres
[ 0038 Direct quantification of cellular fluorescence
Immiunelem&ithogls é&ﬁ%ﬁm Y ) ondl gtotoficipassyse itligromatyal marovolume

f bi ndi f ti -d )
assaf SRt Ledind st S HshAG TRl 81 0% ks BBl PR iidlpsule that s
targ&é@g) tw&lﬁmf&wsmm@m%psy&%@mm1Fp§stse1r(1®9)

) that automates m x-and-read, non-radi oactlve
o S0Vl gasteiar P SCangBo@Rh pEGFaEention are userul

1rna%1ﬁ? H%grﬁa QY g%cf 8’8?%‘%” g?f% S{%s%g’tﬁgdsaa?lﬁqgc%n rﬂ% Hf ﬁpmedlcal and
molaslMym‘a@ﬁ@ sedhoggy (i) MRJIQﬁﬁgnehc rofonBh@nvlagig); aii) chrag eompgted
Uses of | abel ed antlbodles al so i ncl.ude

tom‘b%PH’hY§dr11#)a%PeEQ“é6%ftﬁl%Ph%% gnpglonsempyteditompriapraptivy RET

(oo A € L L BRI L P I35
biolﬂﬁﬁﬁéc‘bﬁ&s 05) BGd/ckisA00 8h0 583 Abtrasoond. r Imhreutastintigraphy is an imaging
proc lir(e) %%ﬁ%é}&tl %Bgs['“llaéglgé Wll,ltYle 13?53%%3 g%gatgx;g%tgd%%stered to an
anint o@ﬂ&n@rgpaﬂénﬁmcp aalgl%ﬁ'ire NQakc o3 gﬁeﬁgme b&?&@gosturﬁors including
(Vermes, J. Immunol. Methods 184: 39-51
tum@ty\ta@@d&tum, pymatestayes tharbafd de@tthq: @ntrhoclls' m11m$dUSa6§§§§24)-
Irna i E 0 Gl %e 1 gd 1t % re(ﬁ n(y r n(? ormal
¥ 8% 5‘%&1 Bﬁ?yi’ RIS n%eﬁ%ﬂ need 1@@? eac? afld RO
biolSHEl 3@&6@5@@5’&%@8{5’[0 pASRkscs, Br paireiicoB gikalddpinbésiBAThdrapeutic

[00389] Label ed cystei ne englneered anti bodi es of the

inteivenienix | Biamarksrygay be obseveiahiygesi gl wedhaie atusal dirtorymapkeys of a

dlseg% C?BH %Ol?égéiﬁqgl?gl@%%ﬁ Smglggw‘iﬁcéjﬁkcqr%%g %%ﬁfés%@gsment of

syndves dftumereationbigirhg)natgiidiaythiitis; alype & mpik el caﬁtﬂlﬁmhﬁ eifdey pf an
(iii1) SPECT (SI ngl e photon emnjssjon co

mteltVélhttRj‘rlaﬁﬁ%f dance yyithpEmechagisg)-p %logrﬁ‘@gn&vggéh%@ﬁgﬁmﬁ}n may not

be aga Atedtwitd clfr 3P 6?1?:&5390%6% ﬁ{aﬁ(e@ﬁfﬁbtl&f’asdfs]arr %ate %}{apomts where
umi nescence; uor escence; (vii

the ahlah geampomndgnal finoum dechiomigeapiegicissa dmwajhhgled@ to ¢ vahdate” the

gﬁgcedure i n. whi ch ant.i bodi es Iabﬁled mnth ? h tiv

targ B EPBMES ISR &5 HARTUETSIUCSEPHY AU g rBFith B Rnar X-ray,

MRIPSHEEN ML BioRlafitcdd Bul Sarl @eic Pharddc8Syratié (YD PBE¥peutic
(e.g., tunors including tunmor vascul ature, or

inforpeatipstaleels (i breressfon affadrrgct preteant(iibbaging of althezensulip® the target

prot%ggzgeﬁgé%ctlw ergia({] g) !%ag%éggaﬁﬁlﬁ| Cg*?arglg%(ﬁ(cﬁtﬁeglr\éfdar. Advantages of

in vibb Gh@Gh € BlonPEaESRSaBe tP RibIRGaNbiomarieeLBsREe: h-invasive treatment,
phar macol ogi cal responses to a therapeutic

quantyﬁabkv@ﬁtbie dy BpsSHEROE TSP Gy C Hasipg arksspsgmeply hednulfipledime
| .
s e T
resubs.gF orl@nemgﬁ&ﬁmmtblwﬁlag'ﬁlgmopplmw blira Nz Itlosmumber of animal
rheumatoid art Fri 1s; Type | markers capture the
CXPEIREILY Ingyrechinica) spdicyent i on i n accordance with a

e ¢HIR0v0 'Fe?tfld@l%élﬁﬂg mieMfolds Eﬂ%%éﬁ‘kﬁo%l "S‘é%*}?dﬁ[gﬁaﬁh 03N Wolecular
be "associ a clinical outcone; T mar kers
Proliagdttridbovkay Bueresgat Brodadpei ﬁtsgawﬁ@}ezmzcals Molecular Probes, Inc.;

Brinkley, 1992, Bioconjugate Chem. 3:2; Garman, (1997) Non-Radioactive Labelling: A
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the change in, or signal from the biomarker predicts
a clinical benefit to " validate" the targeted

WO empanse; such as neasured bone erosion in r hPOVESZNEI053376
arthritis by planar X-ray, MR or CT. |Inmaging

bi Kk th d D
Praglisgl ey A% ?rﬁlf%%%@g#@gaﬁmalﬁ @85%3?38%% dpngn. 122
GlaZeREARI1PIN (Flehicd M&d ftl'aﬂgh POPRNteifs. tLﬁg&@z@&ﬁJtﬁeEhﬁz&és he

target protein, i.e’ selectivity, and (iii) clearance
Bzocéaldzsh‘ValamdlMdlecqé&raan&@mKTn%tWorkomm& VAdrkahtdapémeofan Elsevier

Publ\éﬁlh\ét?ﬁié: ﬁgw%@ku@%ﬁa&z& ﬁl Al gy%ssgmgﬁ) 8’hemzcal Reagents for

Profanbilficadde Vo ohed noguca%@sm@wmorkrpﬂp@aé&ﬂ vgs (FO®3) NGhemical
and assessnent, i.e. nultiple tinme points, and

ModsGeasionioh Prafeing s Abfdgrmblethods frelosein ChemiseracHi hichasche, Ed., Walter
Do SR Her kb 5L Bhe (BUTRR)crf 25} bBue [ R Fon and
CrofsUidieng, Q)‘R(aPlﬂeB@IBocﬁRaﬁ)m RNt Be |IEO]@-'R©di‘lglﬁHZC£ﬁkll @K)Od) @Bern Eur. J.

0039%%T Peptide | abel | i ng. net hgds are wel
10:1 diewrperau. () o BiRcaRueptediiss. ma&aeéaﬁ Ielfet al (2002)

r a
Bwfs%%%%{%mﬂﬂ i 131985 PRl 0065 SREAG8LS ChbMY, FEEDy.
Gafofsa,l ] (Ptﬁ@d?e)s ahid prd:hds blbelled wathltaloahdbicticy, aﬂud@@ce\dﬂepor‘cer and
2008/ 100805 PCT/ US200 376 Practical roach
quer}& P HIGEIE QEOXINEY BB H%S%f%wowa%éfﬁp rgginster (FRET).

Rep%lf’t‘&groﬁlps are tyfl AR ﬂu@ltesc%lnt dfch R ardBRIEE BY 1iMRdit hiceAtihon

otei ns. Laboratory Techni ques in | oCchem stry
wavelaugtvahé trahder @ictgdydgyn @Tcep®ir, atbruknehed, @oupmmh thEeImar))prlate

stokgy S e eCmes iy by gy, ERiohe LRI HELEHEE OGRS with

exteld &l fomMatbel, ﬁlh&laislfﬂlﬂresb@h gnd thodB@irle] andiReir Ae@egivedeThe
York; Pfleiderer, (1985) "Chem cal Mdjfication of

fluoposesn raperter mypyibe nam@ltlm@%gmﬁcwldt%lﬁﬁcl@ﬁ drrithg guenclpgr moicty in an

i RERGBE o Sy S S B oA, Mt

in flasroscenéd mky bg meﬁR@ed’ﬁGﬁght BO@995§HtFH)1ﬁbrlrEétﬁc Wssdye of Proteolytic
Leon- Rodriguez et al.(2004) Chem Eur.
Enzymesi’s Mgthpds g EE@W%‘O@E Aa?ﬁdf(flz@é?ﬁ%a?”@c%wg ate Chem

12:[(%%@2?2[2‘1;6 akj,ﬁ?&bo@|1ab%%g%%)1boc§é§&qﬂé Hﬂf@ﬁt?on%%:hlso be used as an

137110 er et al Bl oconj ugat e
afﬁn:l‘@ Rdific@8on ag:eﬁOBIﬁll]ns Peptssdds larmdeduntibedyns 1imaieblilerddwintatsolid

et| a. fl escent reporter a uencher i
phas SReH PGSR thin At et R el SRk e B The
imnRBREZEY aﬁt[%ﬁ?ﬁﬁéon@a{:c%-r\)/lth a Eﬁﬁﬂ%tc@ﬁtaﬂﬁ 285 aﬁtﬁgenttw Bk patitivd, and

fluorescent dyes that are excited by ht at a

theregdier thersupnat/siveashechwithd stitabhe sadyens mh@rt g\yl rf@n@m: substantlally all the

rnateg% iy 5 tthe g%m?]{e eggef%?‘t‘lp an’tlrg%n; 1fI eﬂtﬁvﬂ]ﬁr i g S% ﬁle immobilized

antl‘tﬁidlyo lFQMl@“ﬂhe di@sori 0 Gadklal \mﬂh @ﬂdihe&%u%ﬁlé’l soleéﬂt efﬁlldﬁ ds glycine buffer,
aromaticit such as fluorescein and rhodam ne, and
PH 3. Hethst villpigatei the antigen drony thgenebedsnt r eporter may be

ﬁgr[éedt%hj iagélhﬁ% gﬁ{ﬁgéﬁtg gg)tulaylg 9&1% %(ncttllaﬁalﬂg Qx/rh:f%gllhay react (1)

n-an pon cl eava
dire@bptithie chyteiac feplt dftaysteor epgmbﬁaé entitiodged ﬁmaﬂhb éabeled antibody,

. fl d..(Kni
(i) %2@9@@@&1‘@'&?91 W&%ﬁ?%@%&? dlﬁteﬁ%f %&r(ﬁt 11%(2 néﬁf}% antibody to
fornMBk NARRd MtiFoRY "RLL8Ye fAEANRIFohESEng R48ntSm3ltic: maleimide,

haloacetyl, iodoacetamide succinimidyl ester (e.g. NHS, N-hydroxysuccinimide),
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[00392] The anti-Robo4 | abel ed anti bodi es of the
invention may al so be used as an affinity

w@oosfidesat i on agent. In this process, the | abeP@mus2008/053376
antibody is immobilized on a solid phase such a

isotl}%ﬁ hag S:;s Si ln orrid%zihgt e({' ?Mfr}ng]él pgﬁtlaﬁgt hoﬁqt@z\(\eétler and

phoﬁ)QBPa?rﬁH@éj al’th&fgh%t%%&loﬁél’%@ﬁﬂi'cﬁﬂ atsb%e%@éd gen to be
puri f thereafter the support is washed with a

S u '[QQB?’BH]E Asoneerptary hactivé fdlnch@mb g®up ubbltlaymimmsugmramldyl ester
(NHSURF PRS- oty b ButaT ¢ GeBRasRisbiad i Ripggont ave.

The NHS bt o fHIREIaBHRRSS Be prefornasdashied hudified, hﬁiﬁ/o? BhiraBtbBzed, or it
sol vent, such as glycine buffer, pHS5.0, that wll

mayrhs| fersed intvitu and resetsd pritna Ruséeophtlickasenp off pomoBydy. Typically, the
carb#i%}ﬁql?ﬁ% ﬁg heefﬁ% T%H%% B?léég%‘rtu?%e \I%;th s%?? tg(b:%ﬁl;la‘wor% %f % carbodiimide

reagelytst gl dléydldihdﬁlylc@ifboduﬁlyc&‘; éllmr(qjygjaﬂ&ﬁlhﬁﬂd@ ot b hedyurh @eagent e.g.
m t he | abel ed anti bod with a |linker reagent

TSTNo(Q EY rRugCin ikl N BNy ﬁ@mﬁw %@@unbﬁetreﬂw?bw&eh BTU (O-
e B UEARERY ot Sl SMREL RRELEATARREI, ox taTU 0.7
azabentaiimiodte ;yl)-Nal ,d)ﬁcNaHytramethghnmummedﬁhrmqmosphmt&jyén activator,

such g DS BT QAP Do LSO MBI 1 £1ve the NHS sterof

the 18861F BNYIMmEEs8Y, igtelabed afd @H&ﬂl‘tl@ﬁ&)} ﬁl'ag’?‘%b Rhpled by in situ activation of
pent af | uor ophényl ester, and phosphoram di t

the labdl hod gfmcmrhmthfthm@mbochjato fgrovislabelrangibedy tmuwwn one step.

Ot e e BT e SR PRSP By Sy b

tetraplé@SiidonRAt h&hflaodphaphab), THFEbEN N’ 8°Nhb@drhéth @irodium 2-
fl uorescent d he NHS ester of the I abel may be

ﬂuowrmﬂmr@ph%@gm} SaBOFUbpzosEnzolentiy bex e Hitsrraetodidinpephosphonium

| t
hexaﬁfl}lg I é PQ%QEQ‘P&Q’n% e{ht%xg&gbcgn 3&?@1&%{9%11&%1%), DCC
(dlcyxadsltmy},chrbfodﬁmdeﬁ ID]PéJDIa(Hﬁéoplr@mmmmde)bMSi\éh@lt-(m@;itylene-z-
sonme_conbi nat i n of a C%TbOEIIﬁ]de reagent, e.g.
Sulfwi)y% Bi?eklgltlc%\f‘%ﬁo ﬁmaa%aryaw et grHodi i i de, or

¢ "l ﬁgﬁg e TSTU
ms@er@ﬁPé ucgzﬁclzeirsﬁl tCHO ngN N ,N -tetranet hyl uroni um
t e{0GBOL LY dgoctdily ,labIeIBTden(lbbdymfrth@mNmatmi may be detectable by being

.1 I -N, NN N-tetr

linkgeL o qCE@%%@%ﬂﬁy 89nJu%ﬂie¥§&¥eJHca@p%%° PaYClpeRpHIPRALL or metallic

partibtYdr)mahbMritle NVict8i¢ fdrREIBY hidldeRictBle by such methods as magnetic
hexaf | uor ophosphate), an activator, “such as

resogam‘y dmgglyg EMRA1, |s1nghe®paé11<(lpmt;1)1glean@lecule tracking, 1rnrnunocytochermstry,

plasingg %58%( %gwglﬁnle cli]aégl Sfd 1&1{,11;1]121131\{ (F ?fgrr?g@ %lﬁnte%%rien% %%/ntr ngt and video

enhdder@oitploed nhyrnhl’lreﬂbéttbna@ﬁd Mﬁit(btﬁél‘nﬁtfl intérf@en RRehtrav @PIC) technique
reaction with the ant ormthe | abel - ant

(sce clon FrtTae A Schie 400R0) A 35 (A0t gt atoe S v AR0-284-288
(1985398 Gha Pt AR LRIty 83:499-411 (1985): Slotand Gewre .. Cel

Biolh@(&'f-l%l@IQ&??];CBB&IM(EMWWMCZ‘ Biol. 127:94-100 (1999) Hainfeld and Powell,
. Hstighers, Gpeliorts b Ao koS Sabplsdes al. PNAS Usi 97:996-1001 (2000
0 I i PRSP
Genéég()s(‘tgﬂ %;@% g% glzoté% %423 ?P%%Soﬁm@ﬂ&'h@t LA1 951 PPRS PheNTH3Y49.2951
(20002- &mu@ - abt $viouge 29 o Q-1 162200).d Aot eRaboed lan e dicsEThe
Iohex Icarbod i mde); Dl PCD. - :
1nvegm‘a PERPI 1?%183?1?1 Tatg)a?ge%mﬁ%g%, hﬂ%ﬁlqt)ﬂngﬁéi_t%,_rnlcrobubbles
sulfonyl)-3 -nitro- | H 1,3p4-triazole, and aryl
sul fonyl halides, e.qg.



triisopropyl benzenesul fonyl chloride. [00395] A
detectably | abel ed anti body of the invention may be

walewsavmbs e by being linked to (including coveCENB1098/053376
conj ugat ed to) a magnetic particle or nanoparticle or

tallic rticle [ljc partic }
(sce ﬁ@gﬂ@%@pﬁrcgl%ws@é 7 3Ren 2@@535)9 G ﬁ%fa ped tor%%ﬁ%@@fy active
hpoéﬁi‘i@ﬁé‘s @&Aﬂ'ﬂs%e T8 &, RAFLASIE A%d %‘uﬂ%ﬁl [‘Pi 4 L@()9(2006
tracking, 1nmunocytochemstry, plasnon frequency mnt
supadigarimiignekid agértsy ﬂnpna:tmesnperﬂumfoearbam hadoparichr dreyleinoe

W BB LB M B STREPGTE b P B S et ectcine
124:6RY-GD0 DB NhstHR fer&RRS mtéd%'he@ﬁﬁﬁﬂ'o@ wWRiMSe fdrMces are hereby

100( ZOL 11350 11355 (2003); Sheetz et at. Nature
mcoamatz@ y pdgrengeligghgir cggeiyhong et at., Hi stochenmi st ry

[@5}%@%&1@%& @bﬁleg ag{l-lgbrl})g H%oedlegt L uc%e‘gi f%rcg%téctlog (e g, in

scmﬂé’rﬁplﬁé stldids), HA9Dals hlay mﬁmbds%fhdﬁﬁwifé atomJe. gHIASt%lb dﬁé m>y

eyt qghem,,,48,4715480Q,,( 200 Schultz et _at. PNAS U
Re"'G7RQI6SMG04BY 2000)Pd @afl F@cﬁoaéfwgtsotop&%@%@ oy3ppipsigbelder nuclear

magﬁ%t?carggo&aggé;@ 1\9[?2 g‘g%@ig oso,ekrlé%%l as él?&@ﬁ%tlc {'e%&!iance imaging, mri), such
as TEO™, 128601 LGB 1(, 200 2H), 14D4\n1t5N- Rub,cANantlpperdides gafolitien,

I nvent, i on may conpr i se nanopart i cul ate agents
MangpRse)dioigOr 10 OXEES (eighistRY-RAEEMIANEHOBOB BRids PaRislopgSPIL) or ultra-

B R A S i S SR A TR S

acoustically active |ipospheres (AALs) (see Tartis et
X. Aaticles of Mamdactdrdved. Biol. 32(11):1771-80 (2006)),
super par arragnetl c agents, |iposones, perfluorocarbon

PREE} 1S B S0P YRR ONAREAL o BB e i

usefﬂ:lzfﬂ)r 88 ArcAfferlt 219@@11‘[1@{11 dndl/@f &b e3eSofehd @dordbgrdeidtibe@bbove is provided.
of which references are hereby |ncorPorated by

The pefcls efripanufactyng SPMPEpRS; wf@mga}ner pod3ddr ka@gfremwabm @ighssociated
4 r

w1th§§~|1: %?&?gr hﬁ%k%%]{%%ght%ﬁse?s %ﬂdﬁ? ‘}L%If %m%aéy %g%fﬁ%,%ﬁ? gnngés, etc. The
contﬁ@dtsoﬁ&t bevforatdffofes garicty b ZhdtetidlS $uch dk2Pass ¥PPlastic. The container holds

Rel186, Rel88, Snil53, Bj 212, P32 Pb212 and radi.oactijve
a compgyifpRwhigh it by iteslf or wheneombhiegd wish apaiheregmporpitign stipgtive for
a8 AR el S ALERELRS e To Rt 67 IHE 1S ITPOZSRHE ppggy por (or
exari@it the ddFinct paylbbNn iiGNend7Osol BBNehagdt R,viadhadiBCa stopper picrceable by

o R R RGRTD. P LA LITge pappoy s an antibody of the

1nveH{1$ﬂ aT hSIEBlor PREABB ST iifdidtQNh&XhdEo sﬁticﬁll i€8sed for treating the
(USPI'L)), or other NMR observabl e agen X. Articles

conct)flom,aﬁnh‘om el ap 098917 Moreoxpin theeartiels péman@ﬁacmrﬁemay comprise (a) a first

conti o ngtgo%bman i? L icCI e1no<¥1t remenUf %t ul (t:“heccon o %0 ¢s an antibod
AEEEP P SOmPLUEET CquFneh LAY R P@\Pé’ﬁ‘t BROEREP S Y

of tHéiiR@MeIsh Sandf(b} Hscch s esigns: Wiels 6 E:bﬂﬁpﬁslmpbﬁﬁltdlﬁed thereln wherein the
provi ded. The article of manufacture corrprl ses

compeitiaf PRIRPIENGE 2 Aurtheh eYtotaxiqrgsri gkhs #iiele 0 awn@ﬁacture in this embodiment

of thl%ﬁgf’e%lt %gag ﬁ%ﬁfl& c%&?ngnggi)?&’%kggé Inséltl Jd‘%?lltlﬁg GO H%' fﬂrgtr ashd second

I Nges,
antibldae comp051t10ns can be used to treat a partlcular condltlon e.g. cancer. Alternatlvely, 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), phosphate-buffered saline, Ringer's solution and dextrose solution. It may further
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containers may be formed froma variety of materials
such as glass or plastic. The contai ner holds a

W@ eomgasishi on which is by itself or when conbi nedras1008/053376
anot her conposition effective for treating,

) eventing.and/ or, di agnosi ng the condition and. )
inchyglehes matgiay gesga'elségo 3 Pemhesial agg AppIsengpung Sdipgpther buffers,
dﬂuaﬁgf@@ﬁgﬁﬁ%ﬁ%ggﬂgggmgm§olution bag or a vial having a

st opper pierceabl € by a hypodernic injection needle).

At [068881 Thwdoldmying ercagempldsmf thremctbagromidtdoprposisionsof the invention. It
. ntib of the . invention. The.label. o ac e L
is st e PR TR AB it o e BRGHe 7 eDBB Y gameral description
provid&®aboh@ the condition of choice, such as cancer.

Moreover, the article of manufacture nmay conprise (a)

a first container with a_conposition contained

therein, wherein the conﬁé&ﬂﬁgbﬁﬁconprises an anti body

of the invention; and (b) a second container with a

4003998 iAo acthrcsidnesdvitiia eaiibpdyirane peid spquences are numbered

it i f r. eyt ot oxj ent.

o AROTKARUEODELE S8 o LA DEE 2 B P MR8 s
Public\Mesith SurviceyNdtiohkhestiteeprl Heeltla BeatkageDisEI ). Single letter

.ndicating that the first and second anti body,
amiRQARHSRRIPBAOTE A Bed BB dageraragies AC prrescRighaping the IUB code (N
= A/%?QP'F,FD 0Ny /GRr 97 =CRE96T B=0/EEF IR WETYK 06/T, M = AIGR=A/G, S =

addi tional I'y,” the article of 'manufacture ndy furtHer
G/CcompAiL& a(B€cond (or third) container conprising a

phar maceuti cal | y-accept abl e buffer, such as

bacteriostatic water for injection (BWI),
ExaRPRSP N otk 18Fips 3k ph&se FRcDIRE hSpSOhMEBIORe A of a starting

dextrose solution. Tt may Turther 126 WO 2008/ 100805
antiR@p/ US2008/ 053376 i ncl ude other materials desirable

f i al d i Ntored NCI udi h
oud Pof YRR Eef et alFEhs ST RESAT RS viy PR S "
HEHOOBR8|® e HBRY 9itibbdy SHu®l AR AMSF-E8G&fentcdR, IREY Rhasdgscand the

conpositions of the invention. It is understood that
startingrseauice foranutapanssis pbcd] YRy ankbphings selpetton, fogbipdingitp duman
| i i . DE-0V] ve. 1 .39 )
Rob G AR Paet T sER e i s ST AR g proton Anibody
4D59eqliemariscdireibodrogsceit foaa caidi-agotiatddanapen IKalvat asdier-2
at., Sequences of praoteins of imunol ogical_ interest,
(crbBe, Tiag antibqelyyps udqsezreple Samping baving comvaus frerqwask gagions; a few

posiﬂf)ns'_@élje bverBg tPRRdS seg%n%' ggﬁﬂ[%lt&le?rcg&kseoé iﬁ&tte%rin% if@nﬁ9 of the

acli d abbreviati ons are use egeneracies a
humeaeipedgertiody. Tisi segudne ahdBysteberuchire of IMMBine#cH, anBbedy 4D5 have

beerpeeerijecin by 4. PlShe Vo o054 7 élﬁg-zf@/\%s_:u%(g%%sz (1992), the

crys@tnR@ete 8SsHdn! iM SUS/0. TR, PPRIEH EROYMRIGNTMP s vari abl e
regions of a startin antibody [00400] The nucleic

wwercl/sk/gaenicesurst mnidb(MMRBHs-990-090a il he HERGHPd TN® VL and VH

HERCEPTI.N ti-HER2 tib hulMAB 4D5- 8.
domy S capnt i e TR B R BT Y S D eatpfg humen
sub%_@l!p Mutagenas Vi edmiiherebpdRsvandrhagianseHeohiadhdsoy changes from
inding to human Robo4 Hi s-tagged anti gen shown in

the lmngpire@nsmswy: R7dAaN7REBad EC8Ausi on protein. Anti body
[00401] The phagemid used for this work is a monovalent Fab-g3 display vector

(pV0350-2B) having 2 open reading frames under control of the phoA promoter, essentially
as described in Lee et al., J. Mol. Biol. (2004), 340(5):1073-93. The first open reading frame

consists of the stll signal sequence fused to the VL and CH1 domains acceptor light chain
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4D5 is a humani zed anti body specific for a

cancer-associ ated antigen known as Her-2 (erbl32).
wab@samispHody i ncl udes vari abl e domai ns havi ngPCT/US2008/053376

consensus framework regions; a few positions were

reverted ta noyse que ce dur|
and fhg seennd; Gogsisip P?’ﬁa élngn% wsquq%ﬁﬁ%rsé ha&off %Qﬁlﬁﬁglams of the
acce??dﬂ %@mhaﬁldfoﬁwéa 8y a%ﬁ%&d*ﬁl%&fphw{ ERekiRP i Rad¥ee ef al, J.

have been describ U
MoleB®54(200%), 3¢(5):¢07kP3.at, PNAS USA 89: 4285 (1992) t he
crystal structure is shovvn inJ. MIl. Biol. 229:969
(1993) and online at ww ncbi/ni h/gov/structurel/

ExampRI( MRS 9 90n SR by TR SIRBEEETANS dhovh HVRd VH

domai ns conprise the consensus human kappa I VL domain

an 05k lonos YRGS g nd d W WBh8® metmeouprated by
IR Cor EROTF U St a0 R ARl A llorB B s B rero

rom Uan consensus:

antiﬁoﬂ&%eﬁ@%ﬁl]nc‘ﬁh%a\@h&gﬁm@ d¢retod oFaindnl hﬁm\iﬁ@ Rbbd)éSH@s tagged
.nonoval ent Fab-g3 display vect.or é)(‘%VOS %gA Sg
antigghdpsipp REALHE: 11 ﬁN@sH& nléél?at P8P 200 %E(Fp)h (129 (1), 33 (1), and

35 (R PORRS oRBE AN B9 EBST AL ToBEREL Bhce v,

iy e 0 7 st sencn 0. 4

and G576 3 a8) cog0805 POTIITO S5 33755 ndt A SSerohperied. Tn

HVIEP3S K% Jﬁfsnf‘olﬂ?%g arﬁi' HD%'Y)%%%E&& %oﬁdt%ﬁﬁdanh%o&%né@ﬁ 100,
and omai ns of the accéptor heavy chain | oned

100434, emdt 1|0d| ezt saried nde [ghagwmit oY Wotlod2ewas thg mOSefTeedLleé/IAb 4D5-8

t., J.. |,. Bi.ol. 04) ,340(5) :.1073: . le 2:.
seaed i Py ngke it 5 ilioA denbian SEG RN BiRpiing sEQ
ID NOSS, £,08482s FRaR-101, 0nesndW, tebectXFyd, the HXWslofAZhicRR@re not

YW1, 89 were gener at ed by nmutagenesis of HVR-HL, H2,

varigghduriag RhR2h salgion [BRI8 cRISRRGERT W intraguded jgtrzach hypervariable
reglﬁ{]%/ My ?a’éﬁnecé?s qge%&%d ﬁ#“ (4] Qc@g%\ft)fon%qﬁn wu%@%ﬁgéén%ﬁs

urren I'S tagg ant1 gen
techpigaéLi n. I n H\/R H1, Kabat p05|t| ons 26 (9, 27 (F), 28
(T 29 (1), (1 were hel d constant

35
4Q¢] eﬁﬁnﬁw%. Phgge wglrw oﬁén@mnggd Qzamuglgptidegpoofsdesigned

foré I¥§ahﬂgerva @p—:q‘%%lg drd @‘Yb‘s 1dtdd se ?el&fﬁ)s é {hetight containing
660 agof 615§c(1§)e§malee 5§§M Tré,rli?;%i}it ?02 ar&h)\%ihgiglfth(ﬁwm%, %g:’M DTT, and
vari

S U e G TS (U VP BB B ieapclcalfy pools were

th Fb%ﬁib‘iﬂe‘a%t}%o Bf KutQcripla@nf 58 vVe!, H/arslia@l M M:Cl
= i ght chain O%QYV\ZZIu V\Ig%athe m)dlfleS huVRD 41 ﬁl& 2ina

ﬁnals‘eqjlumﬂ ob5 Q(}mmeml‘éng :altanpd@onucdcpgldg@o tegdplatn ajatg)lof 3. The mixture was

|nSEQ .68 C s SE ID NOS: 1
annezft?e a]]‘jgbn@ 5 Sb 251 l’néI}]%PdE ?oog%(g%q gelﬁv)ess Pﬁ%nnealed
oligdhidEeoBflc Wak ﬁéwvaﬂ ©v1th>I QIA(@UH@KTI@I chglrmg@@ Kie(@iakéolkit 28106)

Sequence diversity was introduced into each

usingppeqdified pptasol togupent pycepitadpanbisitionsxl theqnageled DA nkp the 500
o o BP0 3 B A0SR T AGEA Sl SDBLSSR i
colu@inis geoiloatie®h waeh OD@ch cdlamrg\nﬁld 750 ul of PE and an extra spin to dry the
columns, each column was cluted with 110 ul of 10 mM Tris, 1 mM EDTA, pH 8. The
annecaled and cleaned-up template (220 pul) was then filled in by adding 1 ul 100mM ATP, 10
ul 25mM dNTPs (25mM each of dATP, dCTP, dGTP and dTTP), 15 ul 100mM DTT, 25 ul
10X TM buffer (0.5 M Tris pH 7.5, 0.1 M MgCl,), 2400 U T4 ligase, and 30 U T7
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for each hypervari abl e regi on were phoshoryl at ed

separately in six 20 gl reactions containing 660 ng
woboosiibggohucl eoti de, 50 M Tris pH 7.5, 10 nmM RMYCLUR2009/053376

wNIATP 20 mM DTIT, and 5 U polynucl eotide kinase for

at. 37C. The si x phosphoryl ated ol i gonucl eoti de
polyaz%%sg fv@%at?ﬂghte@aﬁ%%d with 20 gg of Kunkel

t eIP(ﬂM@B,]E 'I'h@ fﬁfed '"ﬁM)fBﬁh& Wi aﬁal@zedléln T'M Migtja?e EDTQ/a%aH@@lgels

vol une of resulting in an oligonucleotid
(Sldhe amlati\éethcatsllmEotynﬁ)logﬂ)r@Srﬂbatlﬁk(M@&)) Hmee hhmly vadre 9haly

50, C for 5 |
visits S b0 ke Bl e R e o A s 4 fled
but §1pH GRIMEER] Biértbh bet is antrkhd dl(slsla&giqﬁo&m& B%6F band is

using a nodified protocol to prevent excessive
prodyeerblp i mnitigsiofide #esivisieé Al @alymresascrad ihdifbgudt to gvoidf(Lechner er

al., Jarknelab% rES)gtlulrﬁll 1%?? V\g'%?& &%Ye ap tﬁig% dtrﬁﬂgq{ﬁlg%o fold less

ure vvas Sp unns

efﬁo@em@shamﬂhe ®aﬁd$\rn(b@hdl aid wdub hy Z&Qn@hte@ﬁttllelfo aredibagryeThe rmlddle band
spin tqg dry the colums, each columm was eluted wth

is dugto tha ahsenct o A mhasghatq fepvhefhred liggtipraroagtinn; thin heng temsforms

) was then filled in by
et gy%hﬁ%ﬂ%? “%WT éa“%l%g&e 25mM dNTPs (25mM each of
dA'[(IR)40d]:'lIIEe fdicd h pnmdud'ﬁﬂ'ﬁ)thenl@r(ﬁedhﬁiﬂ ridcdgqrat28 iigb SS320 cells

IOX TM 7.5, 1 400 U
and R@PF‘%@%‘E %ﬁ]@g%e em i@@g\hﬁpﬁm@ﬁi% e@w% £ %y stdhu o al.
MethSdb!i M@%Wl%@%@%%ﬂ(@@@@sﬁlbﬁﬁ sr%e@raﬁge(f 81 -2x 10°

tenperature. [00404] The filled in product was
lndeaﬁaieyt@dnasnRa'ndom dlongsdiran E[@Tlmtag Hbuasies yeteseqyeBicethty assess library
1§t Met hods i n Enzynol ogy 328: 333-363 (2000)). Three
qua nds were usually visible: the bottomband is a

c 0'[0021!06} PHalgk Selc@nd- IThg alideh ROBSHEE and REbEN-HEY-@efaindroteins
is afilled but unligated EpOdUCt and the top %and

werg wsed ag fheastpcdospiitsey ProduRpbodrie apdBobehHis \gas coated on

Max@g ﬁ}?%élg& gﬂlges @%&Ef&ftl Msg(rgfgl%gl%go dnt 1}4& ahed7oven%1ght at 4 degrees

For the fBSthuncﬁZSﬁJMecﬁ&S 1liflﬁsﬂroﬂt11ﬂg&4wéﬂegﬁ3d )Welﬂ@%ﬂé&ﬂock&h If@r 1 hour at
band transfaorms 30-fo ess. efficientl

roonp) SNRSHItHER BB B %g@d%lpvlsme Btfei Que 8§A| P Py @Wﬁ%ﬁ@ ﬁ@ "PBS). Phage
llblra!lrfegJ (N%feyPl?]C-Er??ec 1%%5%&% naeﬂ ?Plgéllgl kb h[%sd'gp crid t@%l?féag% Blocking

phospha or th gation react
Bufﬁeaaldi incabsddofons hoef dtircorentrhyeratnct. §hageditmaiiesl weraihed added to the

e sequence. [ 00405] The fiIIed in rod t was.th
blOCls%ff St P e eRA SROTILAl FoRr CagsBire G o\ aitieht Dinding,
unb(ﬂfn‘arlﬁ‘Q@ﬁ-@ﬂedﬂi‘caﬁl@%oﬁﬁ@ﬁﬂé@@w&e re}ﬂé/eg@%nhﬁﬂe@ﬁﬁg&m%s B9 washing
descri b by hu et at. hods i n Enzynol ogy

w1th3’WSSIBE@Ef@E(BB62@%)quen®2@} )Bogmi phageangedluteddmy incubaging the wells

wity 3 FCFREF SFRE R PR, FARROR AR b8 ATy 4 uc cots and

MI13K87iHeYper pRAACAH gRAGRr S6Ihe6tsi #0180 °C TheY Tus®ig/Rokedaltillin, 50
and Robo4-His-tagged proteins were used as the

ug/maldiapemyen, Hhweimgbisgacyidling Mrpboul e sangroRbpbrcey Gedagng a

r
modéfgé?in]flg? ﬁ%@gﬁg%@gfog%% gF?agk%)o\?legrL %o%‘r?a% %(M%S‘ g?le ﬁ{el‘Sl(% phage eluted
fronFotargdreodted skl maud coraparsioaittis@if pﬁé.’ge\fled:dv&rdnh‘ frdrﬁ ragleh -target
were used. Wells were bl ocked for 1 hour at
coated well to assess enrichment. Four rounds of phage selection were completed with the
number of target wells decreasing to 4 (round 2) and 2 (round 3 and 4). Casein Blocking
Buffer (Pierce) was used as the blocking reagent for antigen plates and phage for rounds 2
and 4. Selection rounds 2-4 used a 3-4 hour phage-antigen binding period and increased
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room tenperatiure using Phage Bl ocking Buffer (1% BSA,

. 05% Tween(r) 20, PBS). Phage libraries were PEG
w@e@siipisvat es from frozen gl ycerol stocks, resPepeszegl0s3376

in Phage Bl ocking Buffer and incubated for 1 hour at

was RSB e OF P8 A (B APEE VIR IAUGN bor Y Gty 471 22, and

YW P89 trﬁé‘%héﬁdé& ®f th%flfgﬁ{ aWaoy ghin BbRAGInG 9vere &@i&%ﬁﬂéﬁ Ad are
non-speci fically bound phage were renmoved fromthe

shovamin Ijewrepll Atand 1By Thedhobog bindingchadisticrButs eere(dRBSmigH%s

. Tween(r.)20). Bound phage were eluted by incubating the

dlSClRé?‘F%e(re‘%ﬁszf?“So mM HC1, 0.5 MKCL for 30 nin. Phage
were anmplified using XL-1 Blue cells and ML3/KO7

hel per phage and grown for 36 hours at 30 C in 2YT, 50
Examgﬁerﬂ Artihiodies gendruted byyarigigmel ERAN.cI :

e e T

HVRE-HIQWIRH32004 3. oFfiheaMA® 4DS- SQHIHR'@EETIN@hﬁdHETMlaody, Genentech
target coated well were corrparedtotlters of phag
Inc. )rl&é‘w ehadg viiahls doryR-and heMAD HoBapodibed lighy CQ§1§€§§able domain,

SECH ATy TN LSl AR ek eg M0, 1 f9.en

(S) were ZﬂaeKdrcrmn:u;tdntZ andamd ahifar mudmhtfpoandnﬂzl , 3C&dleiere Bhioaki IndiVR-H2,

Kabgriengion’ ) Bes! die sukoe’ (o 54 Bt 5 MBS ). %0, 64
and §§ k@f@vb&mef@éﬂﬂgﬁn‘z afld PSEGoR B 42,70Ur sPBAGSS. aAd EYRRre varied. In

bi ndi ng period and i ncreased 129 WO 2008/ 100805
HVEeED, K8haqes0®o83895 (Awa4 iR hd 08f-g (drdesromy weFohald pérsstpart, and positions

os- {lhp It A SERTH cise B RuiGhe. st R GT Ry o0 @ 09

P) S (IT$ WoRd 18 edRtamt, nad p@ﬁdoﬁ’d 5| 9215511%/\9‘6 WwBreRiagidd €Fhé fequence of
and | B. The Robo4 bindi ng characteristics were

HVRdl ayasi helcaastantiassRA 98 A(FEQADVY: TEradricsscguence of HVR-L.2

was BB FS SEOSOEAS I O SRR MRty g Byt Fhced o
cachigfpenganislt atgoh by mitigagains ssleon‘ed ahMRr &dld pdrﬁmoﬂdalsﬁfgd;tandard

L3 of huMAb 4D5- 8 ]%HERCE TIN(r) - HER? ant i )@L
MutFgeAETHY Eeniquesy Anfi- @w;ﬂnélhaqhhcl%?sl %W78 1@8&%7%8 aﬁﬁl& W79.11 were

seleﬁf’t% %ggerﬁem) @héﬁ%eﬁéﬁg Egth%h%'hlp %l?’a%% éﬁgllée%zggﬁrﬁh gar( 11?@@ gions
arc POWHR) Figdtes(19) andB1B.(S), and 35 (S) were held

constant, and the am no acids at positions 27, 32-34
were varied. In H/R-H2, Kabat positions 49 (S), 51

Exaﬁdbbe 4:5PuifAation bf koldble ROb&N Ind HRi-RWo4 HXiboBes 62 (S),

63 (V), 64 (K, and 65 (G were held constant, and
poé(DQ4108h Fhisocxapp)e G3eribesIctBorls weful artic Barifigation v thicdkhbod
abat 100f -
antigeh g t-BaRe PRt hERE i entRl REMA hige NespiHied as a

soluBRURyR4 ctRiellunRndohid MEo Y didi@the thiad MBwadn FKakasB.
p03|t| ons 89 (Q); 90 (Q, 95 (P) and 97 (T) were held
nti ns 91-94 and 96 were varied. The
0 Y
%?5%%? J{@%ﬂ%&t“]ﬁ%ﬁ@iﬂg“sﬁéﬂlééo 834 o Bon R ZER APt amino
ac1d(Mh$d aninoasidCAZERAG¢ 8bfdd ntd\Be 8)1kar§ﬁqu@¢pms1dnwect5t PBKS5 either

was i ntroduced into each_ hypervari abl e regi on
as fusiang f thedicostfonsed RO HErigrpal Bi%é‘eu'"ﬁ ﬁ\éunne Robo4

(MlScB @Q@Q}' as cloned into pRKS as fusion to a C-terminal Histidine tag only. All

proteins were produced by transient transfection of CHO cells. Proteins were purified to
>90% purity by affinity chromatography using either protein-A Sepharose™ (GE Healthcare)
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nmut agenesi s techni ques. Anti-Robo4 anti body cl ones

YW9. 1, YW®9.8, and YW9. 11 were selected and
waegsamsesl. The sequences of the |ight chain apdr/bezeg053376

chain variable regions are shown in Figures 1 A and |

.. Exampl e 4: Purj ication fsol bl e Robo4 a :
for %ﬁiﬁwﬁg&swnw Nﬁ‘g&f\éélpffé'@% fQﬁgPé %&Qﬁ&d e&@% g’rsi%‘és If
necd¥Bi P 88 fortkS@hdtge icBrdnlo RHH boH éteﬁjta(:Qb(Hﬂ S@’f-SéﬂBQro@bloé}E Healthcare) was

antigen and the anti - RO odies of th
addddrandruriacire cRolosidn ghtongograty shar (Supededd' %, C‘&oﬂicﬁblheare) Protein

R T T R B
condcHRARAs WieB&eMARSA b E MRBCAGERy GAdbH OREEE aborptdn3AdaB@rements,
acid L461 and amno acid M to amno acid Y23 1) were

and pyigfyehsiantessadity seagkexelpson chwptesraplonandedd P ASRKS

ei tAr’}?% Wg lsions to the Fc portion of human I g3 or
to—a—%—m% i stidine tag. Murine Robo4 (M to

H2 304 10 F udlllempelel RbB&@arﬂiBK&e@SvefdJﬁdtrﬁfbnﬂ? eﬁpr@s%&ﬁrﬂCH@ cells and
Hi stidine tag proteins were produced

purifiecyiesTRrre pwtarbé/faé%m%‘fhr@m@g@péé HpiEE PRt ﬁ@ph%?sgm (GE

7
el o RTINS BT PR G
HealM{2a2€)0 8f 1268065y, ElCIdd]ﬁitﬁiDS]/z@Eﬁ(ﬂﬂﬁgn tloomeogfaphy step (Superdex™
200,p(2vllg &‘%EE}F i ng:sfa WS C@g@{;@@%é@ﬁ?&ﬁ%& aéter@li%tecli gy the BCA

assage%&ﬁ'ﬁhg% ﬁlﬁﬂﬂfa&hﬁe‘?’s(lﬁg’tru‘éﬁolﬁl:(?%?w"@ﬁé?ﬁ%gﬂ\@o nd by OD 280
hcar e) dde d/or a size exclusion

absoa,‘lbtmma@atsgrearpﬂnys smdelpur(tswe rskessPVIbY Bize@EclHeiah chiwaraggraphy and

entitjies re confir N-
sDSERGE chonaft S TR iR el A ATl by taser tight
scatt‘éﬂﬁ% QRE Blb0 B0, Wedteinde 1S e R1ah aetchiink i By Bfeeia $S BLISHeRYbelow 50
80 absorption neasurenents, and purity was

ppmagrbensiopxyleypls es demuspdhy &Wr%%(@mlﬁwlaﬁthe Lysate)
chro&%? E S otpﬁh a@&%@é‘% Lol Egj?ﬁn 00410] Full Tength

Ies’wer e ranS| e expressed in CHO
cells and purl fied to >95% purity by affinity
chr omat ogr aphy usi ng _protei n-A SepharoseTM ( GE
Examgle s déapaymatteqtiongdd ). 320n exchange chromat ogr aphy

u&
an o0y ﬂ’ TSR SV.%?EJ ex““ﬁﬁgf aRRBEALRIb0d) Y WIEOE Mok phage
displaSuibearchs xviid g@RMyted3n thie hhdkigoand of Was 7 h2ltledch fangdtingayulitple
ce ratlons were determn BCA Sa .
HV'%%@& .S%‘ft FOAPBIZRHAR PUKASTRENS & eﬁ%r%ddlﬂ ghe! %lpﬁiv'el Biol.
340@51@67329& 1504). woﬁvregae%%)g Y@@ﬁlozpfrbﬁrh PRER BIFR Phdkeground of

and purl was assessed Si ze excl usi on
tempd hte osten @Wr@mﬁod@@@.lmp‘m HW&togUamlgmed padg/to generating each

libr: }lr’l r h{slo u {9'3{%{)1%1"115 Rgqu\%(}g\ggsgléﬁle anfﬁ, t%? 1%cpl é)é g{e afﬁgﬁy-based
phaé&@e%ﬁbrﬂﬁ@c&‘é BY &fa@ipulAinEkh SHoMey1 &l @ir%e%\/ coflcenBRfidn, a8fhcing the

endotoxin |levels as determ ned by the L (Limul us
phaggrrsptyee fime tqi@z@rf oyck ﬁﬁ@‘éﬂ\e@déﬁlﬁapé wnpjotrdapd feget to

n%e?&g%ésﬁmﬁ%a%t o%@t@?lh?gh fﬁﬁ‘{t{r El%hésyca% lf) @ﬁél@tﬂl sfelected Lee et

al., J. Mol. Biol. (2004), 340(5):1073-93. From the first round of selection, enrichment

(target dependent phage capture) was observed suggesting a large number of clones were
present in each library with reasonably high affinity for human Robo4. Selection stringency
was increased in subsequent rounds. After 5 rounds of selection, clones from each library
were analyzed. New sequences were observed in libraries targeting each of the six HVRs
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[00411 ] To inprove the affinity of anti-Robo4

anti body YW1.22, three phage display libraries were
wa@ewsnaisesl i n the background of YW1.22, each Par/igysi1008/053376

mulitple HVRs for soft random zat| on nut agenesi s as

des rib in_Lee t at . . 5):1073-93
<Flgtlrfe gyan %@a\% Reftef e bei %@elww @fzagﬁﬁﬁg and e grgressed as
IG ptABnRag ﬁg:ﬁpéfﬂgltyéhad&meah@ng?ﬁl%r@ﬁdﬁﬁ@ng@ﬁ ysis.

introduced into the H/VR to be nutated prior to

geh@ide] Mhagalchraries diradiinity Masioddutlomes vewe sorfeg usetgrowblid/solution

sortlg.gﬁeﬁli?(}etﬁ Fﬁ)o il Celéltésh\g f ft{ufygeﬁ cg‘e;%gléggg §%9/ ul of 3.6 mg/ml human

RobORMiPH PRS Hﬁdtlbfﬁﬂ loF oty @Mﬂa@sﬁﬁﬁ phasphete, FRMRGEHE D@Ll # M Sulfo-
reduci ng t he e capture tine to [ower b backgr ounds

NHSSRE-bipan yelice). fisstbpend @fﬂe@p‘@@p igtpertatgdRobo4-His was coated
on l\sf%x&%%e@ %El:lgl;?%]beq%%ﬁe eLeﬁsl ggellge &ﬁ% gl’ﬁdeléllalél?dtecﬁ % emlgﬁtyat 4 °C.

For elfirstBoedd of(s%&@‘édn 164}@(1§b>f thfbEBwad. uskd. oNeliheedeibi®@dked for 1 hour at
round of selection, enrichment (target dependent

roorp FF@&?T@W%H’@)S%@%@%@)Wé@ Mﬁ&gé@m 28 1P§?Sg\éefﬁui#&}@|d in

Yy
Sup%igggclgggl X\ﬁf ﬁu‘tpd?%sﬁﬁéthi}r a?r %ﬁ{&ﬂ r?pi'l‘%%rgolzl‘(&gghﬁbranes were then
additto |th1tglﬁnd§ed awagen platee awabated2 hulns egroent termparutise. Afteréﬂndmg,

5 rou ds of i on clones fromeach |ibrar wer )
unb Gy g B RSt e oL 44 T NP D e e s By washing
withl WageBLG PBSN0 S, TWhiendll). 'BéRad %%e\%}rg QQl@édW%@ﬂE’oatlng the wells

PCT/ US2008/ 053376 (Fi gures 2A an . Selected
withci0omdEHbreS ¥EKE: b Oyrinp Phgee Etﬂemmﬁﬁdmhmg Xabq@ Bdss ealls and

MRz BleRaf g et S s sBurob Ay SRk Flafptihdthin. s

ug/n@fdah i oin NER TR OteGhORBRe. Wah §i QI fHRde WetdWemrecovered using a
solid/solution sortin od. Human Robo4-H s was

modkfiost 1 Peacinitatn Rroxeaah (GoGksgN ok oumen R0 Thfiters of phage cluted

4-Hi S i | 0
fron PROG thated Refreye At ool of ol RO ARRIM o  gontareet
coatéPiven @@hsseﬁ@hrlt:lﬁlﬁetftl Fatselcaiun eounlds 3 aeﬁhlltmh sortlng protocol was
bi oti nyl ated Robo4-H s was coated on Max

mplsmepist Mesropicareds Wﬁﬁﬁr?@)*tegt"vlﬂ‘ol g/ ral npwrwbn 4hEBS overnight at
0O, I r- f
4°C gﬁk?:glgﬁb%kgd’ FJ\REI ?ﬁ% gu[g%érl?lo’vé\g r(lélfeﬂsg)e Aiercé{leir d’b’l\qlla\%e Hbraries were
suspbhdrclke @uf)anldcld”anngead: mixagowith 80pRT bibtinyated iRogo4-His for 1 hour.

Pi er . turation age librje
Phagg faingcs 5wt1$§aﬁeﬁ%fbsé1¥ﬁ6 HERePE PRESHIET I SOAGLT ey for 30 min
and [u%lﬁ‘nﬁ SAREY RLH WRshENARS, Wit Wadsh SR rver Fhalg'% &ere BRHAdstn® 50 mM
the bl ocked antigen plates incubated 2 hours at room

HClt &fpaMaKGil éor 38fmiey nditradizedy and propegate] mn¥IL1 blue cells (Stratagene) in

the R SER DA Elr el P AT R Pt Qb R ko Bl gaprine

werel p@RiHned 3ilar mtuéffam&m\ﬁg leRccphidhEGn munurzqu@ﬁhalrtﬁbﬁﬂwated
wells with 50 MM HC1, 0.5 M KC1 for 30 m n. Phage

Robogas mpmtfqt@@ wsi gV injrogd ethe dinakbigray latl Roke¥-His
con 8BRSV SRV LKy BBl A% G R s

nM tuei masmui e ﬁrAn‘piIonﬁyletéd Robge- Hl]@b@ld'eﬂteﬁldhaﬁzﬂi\ﬂ’:‘ﬁ aM with 50 nM
nmodi f.i ed PEG precipitation protocol (Cd ackson

unblatlmde\m RobotrAlis a@hdﬁé to theapixtige fosplalpur @rigt rapturgeR geutravidin,
&ﬁltl 3@%@%&@1 é’i’ﬁh ﬁﬁﬁﬁ"e& E’IBH@sr\%jre ts%eé\tg{ Fd'rsblﬁfmgib"’}ﬂﬁnan Robo4-

over roma non target coate to assess
His mdseqtnmend Trovargblcicgon sequendss ke antdollyitiooes daived by affinity
mat rgtcl)onoop clor\llva? W71.22 are shown in Figure 2A (light chain variable regions) and
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i mpl emented. Mcrotiter wells were coated with 10
gg/ M neutravidin in PBS overnight at 4C and then
whb@skewos or 1 hour using SuperBl ock (Pierce).PCT/US2008/053376
Recovered phage libraries were suspended in
. r Bl ock, and re m.xed with 50 nM biotinyl at ed
Flgull?’b Ahqgvy chyp varipRie Fegionphage bound to bi oti nyl at ed
Robo4-Hi s were captured on neutravidin coated wells
for 30 mn and unbound phage wer e washed away with
1bersamtgpoB0 cloies HC1, 500

b I@g@éf 95@%%@ ggﬁ%ero%ﬁpzeﬁﬂ%n i S e et
detcRhing ehd dpvoEmatcanedifh @Ffﬁh’i&)(det&%ﬂﬁ&ﬂéé%gé I—G&G‘j%f Phage-displayed

sorting were perforned simlarly with t | owi ng
Fabseipe Bebpbnhe asgaysovaie porfemeedsas dallovss. oBrlqﬂM atueﬂed phage supernatants

tion ' ' d t he .
fronfga%ﬁ%lqm &e%) 1|% Eééia Wﬁlﬁlfgg é’%%c ?1 g?ti%logl rpr\%%og% dﬁmrlbed
aboveN Plu@ficttiph gt b@pefrllleﬂﬁits bfbﬁt detiyll ptl detedRpbRIEgEIBSocking buffer, then

concentration was and in round 5 the final

incubgtgd ppplaigseqaind %&L RW@%%H&E% mab) fgnl %zﬁglutvss Th&pigtesvere
W&S?é?l \91% W‘H@R 'B%'ffep Xﬂc@\tv%% 1&%3914& %193 (ﬁﬂﬂﬁl%stvg %%czl%lg]

hour prior to capture on neutravil
peroS&IaSﬂf/ alti-RfI8i antlb(ydynmm;ngﬁd: (diloteéd : 53080 én BBS émffer) (Aarersham

bi ndi man Robo4- His d sequenced. o
Phasgiitiechy %@qgtswewc%%s B4 e %fwﬁ%wrae}e&s/é@nﬂdme (TMB)
subs%fe' (K8 eDhr@ifd P LaH@ﬁtHﬁ@s% a0 qRénchitPRRh YW HZSO AT Kbsorbance

shown in Figure 2A (I chai n 'vari abl e regi ons) and
was DB2sunsl ﬂ@@@bg@@@@&nﬁ?@w 320 081 @%&mmdﬂlhg phage2Bn(dgatign giving

riable. r aracter| at i of
aboid 3o B¢ SRR SR AR e Pombs R efidh afPhide was
dilufel iSPhageRE1868n € D&t dohia@in Pivwl 1 sékf$ aistiMBIo€ Robo4-His protein
performed to determ ne the approxi mate binding

frona$ 50 myltRobod de enii Rehw4aThemaigbirgsasge inggbated for one hour with gentle
Shakgg%g?%%gah@%qfﬁ 't:rggs%e ?(I{ teoﬁ(i)%[’gs %o&?%dﬁvﬁ? ﬁgﬁdﬁ Bl ﬁ ug /ml) and the

plat@lmtﬁ'é nauBmnts foerIOQmInaﬁb@ hTa¢ praees\»wrewagmdlaﬁ& ﬁrewtﬁd ag adove. The
nodi fi ed PEG precipitation protocol as describ

bindingprfnitio wiers esmstrdae ISwpstusal dingd greths cee?qnglavs)n of antigen that
[

blocpd MBS U (AR PR M0 Bhod diE0p, TG FER S Gor the seven
clon&'hae[shmlemme2 washed with Wash Buffer and were

i ncubated for 30 m nutes wi th horseradish

per oxi dase/ anti - ML3 anti body conjugate (diluted 1:5000

in PBS buffer) (Amersham tmyrpraci a Biotech). The

pl ates were washed, devel oped with

t et r anet hyI benzAui- Rebté"FI'R)B)ge (omirstitian Suiiarkegaar d and

ety taborat UIICD) atrel goengnea (d

bsor bance neasur ed spejé‘?%ngﬁ@th?ﬁ%léiiP@&Pic‘g% 4t 450

mto defenmyneet he phagel concentrati pyp\gi Vi ng about

%of the signal at saturation. A fixed

Lb- satur aYngl Z‘?oncentrat on of phageSmMs diluted in
> :

£ A

|a9c L)I Ub W Ul I CI bUII al III Ilu l. VAVU I OCI I al

| utions 34 %304 H's protein from nM Robo4 to
NM Robo4. v{jte ¢9 Xt ures were 1 ncubat eghfyr one hour
th gentle shaking at roomtenperature, transferre
D pI ates CO&U2d vvith Robp4- Hi s (1 ggli’tﬁvﬂ) and the

£ A~ 27N r\r A
Cll CO VVCT IJCI.l CU 1 UI J III Ilul CO 'JI Cll CO VVC ”
washed and‘?WZeba d as aboye. The M

YW79.8 <5nM

gaoaTgn as 2-0
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binding affinities were estimted as | C50 val ues

(defined as the concentration of antigen that bl ocked
woaoedsabosvhe phage binding to the i mobilized aptT/y8I0P8/053376

The I C50 results for the seven clones are shown in

G NGB 4 e s DRAB ARz S5RsR LD Protin for

afﬁnWrﬁe%greﬁfé YV\% céddnzxé}%é Mn%%%ce@%e%%gg/}the\ﬁ%g% thdinaM g3 in the

phag%CdIsqil@QwBJrOG B)@%wel[eafbmﬁ}‘m%bltcPE ochic34Bfhcedln dnd\gfovm tnyAPS
Determ pation--T ess-F p ' or fflnlt
medp ST Aee 4 Cohr Boton ot oThALE BbisBthitysped by
centf A@¥Mo€ Raspenadbindd IhM THE 1 RMPEBTAI PR add BRKER bpen using a
Cl ones were transfornmed into E. coli 34B8 cells and

micigflgighzer Fahpgs pysidicd wath Pyotem @Faﬁé@tmché@maﬁoggagbﬁcer Res.
57: - .
oML R e bion ot M0 R b B e wsing

a BI&caIreaM bomk@@teap@muslrenglsaata\nm N, |Rb‘tﬂ>l42Hﬁl‘s waEarhmwﬂized (~1000
urified with Protein Gaffinity chromatqg %/
% 00%})0 nM) in PBST

respw@&iléf (REPiami a GMeethist #dgeice ﬁgn%@%tl%vérorf
Werec‘fﬁiécc?egeA ASItH It Ao 9 Ws "i\lggen@raﬁlbd’/i\% W B I04C.

Bl Acor e, | scata | S Was
i nmimw] Zthd brkDQDaffineg pﬁﬁm phaigt-gefiRyd) a)ntlelhota)4@iﬂﬁbcdib$for

sol kol PieatriRApBRnEE R P dekrbHet R S Hangton resonance
meaﬁtﬁ‘rgﬁgﬁﬁﬁ{n%da B'ﬁ&@gR]lj@)}UW sb&?@m (B%f‘ngennc-rhﬁsclaia%& QI The

finity o hree phage-dérived anti-Robo4 antib
antﬂmdnes tsmdpmbbldélbb’éw le&,tYWGéIZIZuamiYMﬁeﬁ rBIéﬁbDPar\hasymethylated

R R R Y R e

G | Tingde t g
dlm@v@ @% M}bodalndd%b&gﬂﬁiﬂéﬁs(ggﬁ) afﬁq N-Redridg@shccinimide (NHS)

accosdinB e iretpiyicat destrugists et asanse ehiph st qagiesl, with anti-Robo

Fu Y BERE A B 0541 HAH D M BTHLON g

of 5 @Mdm%&&tysdu‘cméy@ wmnmdﬂﬁsm(l\ld@onsauﬁw @b lcouplog antibody. Next,
supplier's instructions. These activated. chips were
IM @B%&%@nwetwsalﬁfi?tﬂha)o‘aloclt%eweddgmws &&rkaleéa@mﬁﬂwmwts two-

fold %%dﬁﬁgbﬁm ?to? mddbt-£CH- Hﬁsetg%e% so[UbRE ﬂr‘%’%?% Fa;pp?ommately

r at mnute to ac appr oxi
500nMsp apprexlmutetlg 7(8IﬁM) vodre crgeqitdenh RBS witb dy05/Naxteen® PMat 25°C at a

ﬂow,jtaPeaQE %ﬁ g[y ]ﬁ@é q?)é}qfeegwgs? Qm?le%tceh blillrls{lgt?ggtl%g tlge Igﬂ'pfs rom a blank
flow cell. Association rates (kon) and dissociation rates (ko) were calculated using a simple
one-to-one Langmuir binding model (BIAevaluation Software version 3.2). The equilibrium
dissociation constant (Kp) was calculated as the ratio Kgissociation/Kassociation- 1T he results of this
experiment are shown in Table 3 below. Antibody YW71.22 cross-reacts with human and

mouse Robo4.
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fold serial dilutions of human or nouse-ECD-H s tagged
sol ubl e anti gen (approximtely 500nMto approxi mately

wQ 2@8sposeer e i njected in PBS with 0.05% Tween(PQT/R82088/053376
25C at a flowrate of 251/ mn. Binding response was

corrected by subtracting hh I;]R%J froma blank flow
cell. Association rates ( n%eB d dissociation rates

(kff) were %%klcﬂé&ﬁiﬁﬂA%kém B?inéﬁhg@m%l sﬁ%rﬂrﬁar?ne
Langnui r bi ndi ng nodel (Bl Aeval uation Softwaré version

3.2). The equilibrium dissoci atHwomax®wbodnt (KD) was

cal cul at ed as$—therat+o—kdissaratintkassaratin—Fhe <
D

PES of this ex i mrent are showff' i n Tablle 3

DYWI 22T T DATY VWIGhEZg5 CT 0SS~ T eact sypip3 N_NUTTEN_angd30E-08
nouse Robo4. |134 WO 2008/ 100805 PCT/ US2008/ 053376

TABLE 3 Anti {Robo4 BI Acor eTM Bi Miurige Robbysi s Summary

Rohod4d i a I/q kd KD A1 29D ’) om:...m: 2 705 OQ

Hiinmn on
oo oo oa—E ot Ko—r<z \AF THY =Y = =

1. 30E-08 Mifine Ro ka kd |KD YWMd 22 4. 50E+05 Kb

Yy 99 0. 2UE-UYy Jofligso]l AN art idkgpiofrat urgd ¢ 20E-09

anti - Robo4 amti body cl one derived fromYWJ1.22 were

test ed for binding to human Robo4 expressed

o ARRGE bl otiery koS AsnebiA clone Rore S an pay 21 22 wre

testerd%leﬁilnﬁﬁll %) ﬁﬁmﬁlll RB684 cxpWste@nddberdRisRNg PW]@C%%HSS%&% murine

bound to bot human and ruri ne Robo4 and that binding
Roboh sxmosspd eadvigenauslyt ineV YWedlls2 A EACSrodlysisFegpated th@)clones

YW arBsd6db poBah ey sARTinhEng nef bt dod uh ERoBRP it har
binditgedad &)nﬁﬁﬂﬁﬂ@ioethéYfWﬂ 23 engdddy (Bighre @YD a Fab
fragnent both with a Cys substltutlon at position 118

of the heavy chain Fc region according to EU

Exal) [ébﬁrz#z”agn :JI—D Tvsty B Jz b i tufr JRgé unith 81@@8 ug of
[ ni@%&%{) 00420 LHE‘% gwﬂ%ﬁgg');g'wtﬁs \%?etdrtB gegcfrﬁﬁlaﬁglﬂ-length IgGl

and HFE6 ﬂragl%ﬁ}tb%t@@/ﬁh ByCysadbgl t@tﬂﬁ{ eﬁ oﬁﬁbﬁ 1 !PS ijﬂh@ ‘Iieix%ir chain Fc region
full -length YW1.22.°S1. 16

accoyding (@ BUSumib@ringt Whe s me@ﬁé ﬁbr(s;ts schtﬁqum)gatlam df the Ratbody to
fra 1.22.51.16 with engineered Cys
alab(eirﬂﬁg%[rlggﬁ)ﬁmfrﬁﬁ421] The in vitro binding experinents

Wer[eofEy]f Bindbg iniSER oA SERNSe Rﬁboﬁwefﬁe@@ﬁllﬁ@%iﬁn vitro
instrument (Bio-Rad Laboratories, Inc.) at 25 T

bindafg mﬁawsﬁnmtw@@mé@@kﬂbelsdwlbbmd% forval-lemeth SRNE 1 2AG1.16
(Ma@& d")@li-%gl hV@{K%IIjmbié {VEE %ngﬁlee?g& E%: &h%%%‘),tdnﬁ% }Qdfb fragment of

YW71.22.S1.16 with engineered Cys (ThioFab).

[00421] The in vitro binding experiments were performed by SPR measurements on
a ProteOn XPR36 instrument (Bio-Rad Laboratories, Inc.) at 25 "C. Affinity matured Robo4
antibodies (Mab, ThioMab and ThioFab) were immobilized at surface densities of 500-1000
RUs on an activated ProteOn GLC sensor chip (Bio-Rad Laboratories, Inc.) using standard
amine coupling procedures as described by the manufacturer. Briefly, antibodies were
injected at a concentration of 10 pug/ml in 20 mM sodium acetate, pH 4.5 and at a flow rate of
30 ul/min for 5 min. Unreacted groups were blocked by injecting 1 M ethanolamine. To
perform binding assays, samples were injected at a flow rate of 30 pul/min. For kinetics

measurements serial dilutions of either purified human or mouse Robo4-His (approximately
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RUs on an activated ProteOn G.C sensor chip (Bi o-Rad

Laboratories, Inc.) using standard am ne coupling
w@e@sacnsn®s as descri bed by the manufacturer. Bri/ebiogg/053376

anti bodi es were inj ected at a concentrati on of 10 g/m

i 0 sodi.um a flow rate of
25 "1\598 % %’Pw VoF oot 1%%§ @’é@}ae%l 73 eibiviy %\t%é’?@ SHlSgEaEuys Ry association
and Hﬁh&%tioﬁ%hlseg/lw%tr@%@@ﬁd@m Bi&nk I&fac@@&z@&rﬁb@f&@hé&round corrections.

assays, sanples were injected at a flow rate of
Thete/wdsmo eed tkicgendrats sutfaas wmwﬂnat&ots@nlpmteml 1h11§rtact1m$ apdy system

allof s SR e B Si508 oG R bAS By gulgh 7assosiation
rate &M Ro8aiidn MESEL]) Hces tAeL1htad BRSg Wistriipl® oﬁ%—% one Longmuir

Tween- 20 and sensorgrans for association

bmdmg@@@@lél’ﬁom@rpmgﬁr weftearceéd P déig-Re| batloraori¢sabes) apdrtlee
rrection 0
equlHBl%.él’H ed?%s ge)lgtg%%goglgtgst @@ g ea% { hl%u%}egtag%‘ie TE‘F%\@E(}/%- 'Hl%%gsutltg are
sumimatie¢bat T abglay. system allows to run up to six
bi ndi ng experinents on an jdentical surface in
paral l el . Associ ation rat%%BI(ﬁ(‘é) and di ssoci ati on
rates (kd) were cal cul ated usin si npl e one-to-one

Longnui r  bi nd*AY Rﬁﬁ%f‘e‘f‘ntfop?%‘t\g@%eﬁ/ﬁ?@éé?’%f twar e

V2. 0 Bio-Rad |abg[atg[|eg lnc. ) and the nnnlllhrium

di ssoci atfi on constant. (KD). was cal cuyl ated as. th o
Antib@lyifamakd/ ka. The P&t éﬁ{é summar | zéﬁld1°}??bqlﬁip%ll Binding

e T T B

Cel | Binding 22. $1. 18RR%obo- OVEC NERS!
thioveb—1—26691 1091t 2691+ 6=09—MvAb—13E09
.0 9F 09 ND ND 5@ Fab 8. 0E1QQ. 5E— 09 ND:3,2E- 09
1. 1 1.0E-
thioM AL 21 HOVECS “2ad VB del | &, i endogen%gusly OE-09
F

EXPress lobo4 prO[eIﬂ re used in ra0|0||gan0 cet

MARi ndi ng experienps. [ 00423} okqy t he cel Infpi ndi ng ND
experiments anti-Robo4 thioMab and thi oFab anti hodi es

were |1 odinated using the [ odogen netffhod. Each

thiokadi ol abel ed apprbody was purkfgoed firom fnee 1251- Bag-g9
by gel filltration using|a NAP-5 col ym; the puri|fied

thi oMb antibody had a specific activity of 6.96 G/g

and the purified thi oFab anti body had a specific
acl06A22Y FBFVEEs estMY. ceQaLwl@@m@éng@mmlwﬁXm&s Bgbo4 protein were

usedglﬁ?%@gp a%gngﬂr%ﬁéi? &%nﬁl%%r ation of iodinated

ing concentrat| ons of the

unl[(amaB]acFoaﬂtei dan@yndi\@g &petiaeed antitRpto8-thveMab apt altlesab antibodies
1 and HUVEC cells were cultured in %rovvt h nmedi a

Wer%rpémaw gwingdhe ldggemaathode Fécla@é@éfw@k? ranghedy ‘g%@mﬁed from free
125 | |

qu b&rlgeﬁﬁﬂlla?gfl? gﬁgg 'a%f" 2%8plor >4l qfﬁeéig?l galag]& cﬁ%n ggdﬂddnagspemﬁc
actl\stymf 163 uCelig sndhe @umﬁsd]&mbﬁmbtahnbmd}dlaﬂga dputifieractivity of

16.05uCi/ug. 50ul competition mixtures containing a fixed concentration of iodinated
antibody and decreasing concentrations of the unlabeled antibody were placed into 96-well
plates. MS1 and HUVEC cells were cultured in growth media at 37°C in 5% CO; and then
were detached from tissue culture plates using a non-enzymatic cell dissociating solution
(Sigma #C5914) for subsequent binding studies. Cells were washed with binding buffer
(50:50 DMEM/F12 media containing 2% FBS, 2 mM sodium azide and 50 mM HEPES, pH

7.2) and were placed into the 96-well plates containing the competition mixtures at
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(50:50 DMEM F12 nedia containing 2% FBS, 2 nmM sodi um
azide and 50 nM HEPES, pH 7.2) and were placed into

wo b@sAeseel | pl ates contai ning the conpetiti onP@i/XNE208853376
at 136 WO 2008/ 100805 PCT/ US2008/ 053376 approxi mately

opigosmaely LA e iR ML s biiones dht f 1%16}25?{@2@%& the
1od11'1ﬁé‘dllbﬁ5 'aﬁﬁb gtlﬁ egﬁi neuti@ien widQLeAMvas L05PP0 GW@EOO@%ms er 0.25

final concentration of the unlabele
ml) amt nhb :ﬁdyl cromwﬂmettlpm olithetuntabslediah hbalyl ih shesinauliagidns with 4€I0s started

at 4(@\/1 1?%\2[23?}9\;\6313% %ﬁa@ Af‘l"l% dﬂ?yn%#&g b rzﬁolfngel‘tni rgﬁo%sr el,fglal concentration of

the jo@kibRatras aﬁﬁkb ?"iﬁ 'e!it@hdﬂcdb’éﬁ@@%hthl RusRas Las0 pirth15e0dBcpms per
was -400 50, 000 cpns per 0.25 m) and the final

0.25q8h @é@i\ theatp Tjab pONSENtEHONAE It%?o@ﬂ@vl%dﬁmhb@@wlm the trwebatlons with cells
t
QR EANPIR S b 05 AR S

reactiomipetre tabafed inediplitaad) STNEERnRSSiaY echctitnstwérd Ilmcmahted f&mehours at
conpetition reactions were i ncubated for 2 hour

S
roorp HERREERiSerden they Weie Ffailf‘rf%@ie%raeMilFlﬁ‘Pi@fM’tﬂFlé‘He?Ibﬁléer plate and
I
Waslll\éd &L}%@@%ﬁﬁh l\% 81&1@ g)giffgﬂl fol s@ argﬂg gltéerefé{@é;ﬁ? %?Eg %dﬁéﬁg&n@antlbody
The tﬁidmrsdwre dmnaedadn aiW allao WmardﬂM@OfgahMa)umr P akinBired lofe and

Anagfﬁa\/\al éﬁ%&‘g‘c% é@g]gﬁg@gm H"go %%ft{ge Pe‘;yia% ?X[%lﬁerﬁj@mgeNelegand

softRhB GBS Aah vWﬁ§h xaknéafiedg goﬁ%&%muﬂ%lﬁandsf@éﬂa% "al.
(Genent ech); which uses the tting al gorithm of

Biockiems b07: AR6F3R¢ b2, to AtermineBhobindimg afity of2be 8gihod9 8@91 the

conctepi‘gat‘i:"ot eqflf:;gé?]cf p%§1?e(§ %Ielggvie@g H"g%c: ﬁgt%k%lyo frﬁi‘él} e@}ge? fplep cleﬁly was cgeterrmned

by dﬁuﬂfﬁg theOotad bitdinpSites betheRRIeebf cal@peti@tier m ned by
di viding the total binding sites by the nunber of

cells per well. Exanple 8: Anti-Robo4 antibody
nhi pi - : s 24] i - Robo4
Exa}!n }2 o £ ! d%;lHUVEC t ube

eI powman Q’[hti Rolaomlal@o@yumwcmn) @gﬁlﬁyantl?;omhlbﬁt@mJIVEC tube
nunber and | ength of the tubes are reduce

clonggfigyan adead Owg@)wstéﬁﬁw Both fofd aymézlsan(dﬁpwh ef %@)tubqsare reduced
»® C&ﬁ éll{sa0 %12 uc%ﬁ{}bdg% /%%qgogltl\p%]&&l:g?) ' |te ’ﬁgem@ea?%ﬁl?%g ?)}CM es with

ale@lsaﬁaom;ﬁntommemab@d:ewy@d@x m crocarrier beads

(ArrersharFr) were incubated with HUVECs (400 cells per
beéQﬂ“zﬁ}] theﬁea%gggmv@htassgy, dexgran-gpgfcd 6 ytadex 3ppicrocarrier beads

AN O 0T Rl Bl ety EENPESy ey 57

and 9l COaf Tairdeavebtting] 8.5 ua aellkbameé bpadatie PBSnvigh RiSng/ml fibrinogen

.6 units, thronbin ted for 5 min at rao
<20Q0ta4§%ww?sead&ﬁ@j Intp QRC V6 0569 Ssuegulltugy plagd qoptajpge 0.625
un1t§ﬂ1%rhblﬁraﬁﬁ %ubﬁ‘teg@%ﬁnﬁp& ré¢n Wérﬂpé%ﬁtul’%?&d tﬁ&?fo@@ nHfat 37°C.

was then replaced wwth EGW 2 containing skin
Thefclay M@b rawtibretidis EAdtY for 80 581 at T COdUlecmctdlsera)s then replaced with

BN REE iR et et DRSSy B SREGHE 1 AT s0ugmd

Wer@é/(ﬁfeM t@E4BNAAL Endlay- aséa@@%smﬁflto%@fopg%lg?s Weh %h&%@tu'ﬂ fRdium

by an i nverted m croscope, concenttic circles
everspalatemdteaiayldl@ag@@@ thealwddsmeremamlmi lgr amventwiumgrashepe, and

conceng’lc mrcle% 6é]gaced n?% 200, and 300 um were drawn around the bead in each image.

The number of vessels crossing each circle was counted 10-12 beads were used per condition

for quantification (Nakatsu et al., Microvascular Research 66: 102-112 (2003)).
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The nunber of vessels crossing each circle was counted
10- 12 beads were used per condition for
waoo@stipdsntat i on (Nakatsu et al., M crovascul ar PREESZNENS3376
66: 102-112 (2003)). 137 WO 2008/ 100805
PCT/ US2008/ 053376 Exanple 9: Anti-Robo4 anti body and
Anti - Robo4 anti body drug conjugates as therapeutics
ExamBRA26)niPRbbo RONEH A NXB ANRIFS bDY QRS RA Yo G SBALdsWerapeutics
anti - Robo4 antibodies to the drug-Tinker noietles
MCOBRO]L ArBPREb VKD Ca vcbrevpiedu & Ly, corjuigeting anti-Robo4 antibodies to

the e R iy L B ARTREPAER &5 R DAL RESUR Shriusation

the dnfiBodiBS WO a0 ydedsdet REth TOEMEXIZL 9dh &k AR thodE M accordance with

partially reduced anti bodi es were conLY gated to the
r

the rabtbv@ol@lgsu@espﬁlbﬁdem W1 2000 094 nbhosnegtivd brddwase otlodies were

cor Q5] MGGkl TR 001 08X 488 BB PR ID it e

metIRfdeJg@I dépibicd ad D@fanMQL et 2008L0 BRB&A0!. Bl I7€847§34 (2008) and U S.
rtially reduced antibodies were .conbined with the

Patea?é@plvqaﬁﬂ%NOn%@W?%%% %rlpfbwt%mru@!ﬁ iegncegrantipedics were
com e&'ix}lﬁlsthé angﬁﬁfk%l RBictiEER! a‘iil%evs%ﬁli bf‘ﬁie}@ﬂ&ﬁ Mys‘ceme

Imtation yst el ne engl neere ues o
residags (inslatingedthonelimitafion, Theciao nmglg@aredmresﬁe@mf ithiod/1 Akey a8 disclosed

hereg S&%ES&JH%?%J h%ﬁljéé%'cﬁ&“eeréﬁ%% %re's;n';s@ﬁ At ?Jwrlhﬁ(? The drug
loadqwa%qﬁrﬂ%% o#gﬁu%frﬁ&&%‘é% PR antl#H fo@‘@gdht AD@e\Jvas determined by

anti bo4 ADCs are made using &.g, drug |inker
HPLihi éiddémnplnasiticiotrg ABEp afivibadesusig eividrudiinkas nragidvidding

oo bl RO U b AODENbA b t S bah S MMAR and mc-

MMD\EEV ©kd) e.d.,"WOr T004AL1095 D Yind &Y OLEUTEE34UBS (daSh 8RhICALY herein
Exanpl e 10: I'n vivo Tunor Vol ume Reducti on Assay

incofpoaed by refisacaintits-cREESEY- ant i body: Tumor growt h was
not inhibited by naked anti- Robo4 anti body YW1.22
(anti body not conjugated to a cytotoxic agent or other

ExamgRt0} In ivo rzroms;emelmgreat&&tzdmdﬁbfs of hunman non-snal |
cel | Iun carci ngna SK— MES-1, For this stud

, each )
HRL}P42d h ntfhody; \FEOR SOV EYas aﬁ%whwtﬁﬁhﬁﬁﬁked anti-
I I I
Robi4 b ‘@"‘“ E %21%9%% et onju B e BN iC BRnl B hEutht) in
mouse aatogchaft mnddw ef ]agnalsmczesm:eﬂl SO 11RQ carniBpnai &I@M@ é. For this study,

d.to ve nearly i ntlca!; nmean
cactgg, femalg wdsg&%%feycmg %tlé?’?leﬂgf%;’({’%gf)em iR g flank.
Tun%?%ﬁ%th%a@ %Mﬁt%i‘éd)’twﬁceﬁveéﬁl}lg‘y ddip P BekQr&ddts. F@’lﬁ@ﬁftumors reached
[or 5 ng/kg anti-VEG- or cont rol antibody for 5
an avwegﬁssmwﬂ 80- 1 30cmmemios waee sorteddy givei I@hltly ahtpuml gcbuavtrnean tumor
/.20

sizeg 46 PRAReLway Sl sl a7 ARITRAS Waredeht BHCE s&lty i Bowith 10

mg/lf%éiﬁi -R¥bd anvf-MB &%bnbﬂel’é@F or 6@ antiIIQIHRS tveWiasS All
served. 15{20428 anti - Robo4 anti boc‘% conpri sing_ an

treatmenisetiire Roda v ey t-adingae aid)- ADEE Ogackhievruyts egshonys &ggure 17. In
addl{lgltl @Wgﬁ’&&mh %'Fgl[em(g(r %?% dmans m&%@gg\gﬁgﬁ/{ﬁg l\élBF%y‘qOoq‘east

cancxeomganmgaetfe\;vassotd;mszeh osed herein. ADCC

[00428] An anti-Robo4 antibody comprising an Fc region having enhanced ADCC
activity may be used to inhibit tumor growth. The ADCC-enhanced anti-Robo4 antibody
may be a naked antibody or an antibody drug conjugate as disclosed herein. ADCC
enhancement is achieved, for example, by enhancing IgG1-FcgammaRIII interactions, which
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enhancenment is achieved, for exanple, by enhancing 1gG

1- FcganmaR111 i nteractions, which 138 WO 2008/ 100805
wEOBWBR0DE/ 053376 are dependent on the car boPgTIU81088/053376

noi eties linked to the antibody Fc regi on.

n-limting .exenplary. pethods f hance t .. ..
are Qepghdrabor Btaartg Sais B peﬁluﬁﬁim %ﬁ.aaﬁbw ceffgwagy%lghmmng
exerﬁ‘ﬁl"afy o84k fob A@)d@ %ﬁha%@é&erﬁ‘(ﬁdl%&é&ﬁé‘%t@%@ %i!ooswf?ﬂl&hby
encodes N acetyl gl ucosam nyltransferase (Nari shimhan,
exprdssirig aiti-R@heinm a2t elizssrekp4sing Gag ), \almdh ciypdpaNet

scetebipBRpPUBar ST CYesbrng™. £iebar s Tedfa 2R ) and
Um&REREESNARMWBivech- THLES Mot 99‘935 Qflﬁ)%ﬁce(lﬁhid@ séhg @f lacklng

J. Biol. Chem 278:3466- 3473 (2003 ; or a host cel
eXleem ofg GFS. tirdett encodessadphing!, @@mqqylt@@@?wg(m@@mqﬁél J. Biol.

cne, S BFESALEHED) B NS RS PR Py,

acet@l@ﬁicb;ﬁa@rﬂne AlplctSe (ubRas Bek3yHaNGNO) @king a6l 8a@&S/, V.Biol. Chem.
the Fc. r egi on (see for exanpl e W2000042072 and

278 pedtoad$446993)). Thpeditigny AD@@@HBWP%& pEdno gid ghyages in the Fe

reg16ﬂ‘¢é@@ gr%Qﬁﬂgl%t\yggg?’(ﬁeOéQ?% X%WO@4@%}%QZE e’lam%[%%FRobM antibodies

of tHeumadntion arcalsafull wecytotoair agatts ﬂRdmta:éhnaFRchméchyltlbodwdoe;ﬁmmgng

Wi | Fc A activit Ant |
enhafisd éﬁ?‘@ﬁe mnatjmz?%ﬁtwaé? an eﬁ&oL@ég %Oﬂbeyhlbfr@gt“@& typpEc ADCC
actiifyf i cacy of toxin-conjugated anti-Robo4 ADCs for the
ability to reduceturmr volumeln vi vo, thefollovvlng
pr 0®E8] Anti-R AN hg30hjug Robaft ARGY: HTo test the

B E R e AT T

the foll6WHEero@dSol19BmbioYed.i Ng exanpl es, SK- MES-1 human
non-smal | | ung cancer cells and MDA- MB-231 breast

cafR@30t SIGID muppare qaple lnwuhfrtﬂd@b@a@woaslmwetﬂ@ﬁ% with cells of a
hurn\ég &HEE gglldl?rge mﬁ}%rhu rc?téée%élﬂl s 19%‘1%%@ amn %é:‘&&?nples SK-

roups, and trea rav

MES-ﬂJl‘ﬁﬁtah@lbthah ltuﬁg(d:eﬁhcﬁ(mllslg@d Bﬂ)f&-lMBmd)bréHst cancer cells. When the
unconj ugat ed anti body of a Anti-Robo4 maytansine

tumeyfss figpc @ﬁ???ﬁét‘@@r YQJulfné @éé@%@lﬂ F‘EPTPWeW 8078 M dhe3pyce are
I
d1V1§3§le uo{@;ﬁlgpo yﬂr;&ﬂﬁ&{;ﬁﬁﬁtﬁﬁ‘h@e&ug Fﬂ%c@lgh %%gﬁ n(%)oa’l uga‘gd (Tntlbody or

uncom;?lil@tﬁdantibbdtbe flank. Cells are suspended in HBSS. V\hen

r43| ze reacpes appr oxi rrat I 0- 200M®

Si 'P@ﬁ4@ 1 P rSOTBl rﬁﬂc@ laFe 1h] eYeed WigARUIRAE BmoY b@llststlﬁcdtﬁiebué'l? i volume

of "either a anti-Robo4 ADC conjugated to maytansine
of 0 grmlg2Qgomewssibodnrickghdyn the deaR 2 clean seupendedio HBES.i When the

red in each tre roupfor a rrate
meaf SO G oh S AR G R Lo MR Ptsdint RRISHL Bbfaintg aroups
and nyoen b QMmglxaRIEplcf T IAf RERENEEia m@&ﬁptélﬂ)’bf%th&emmlwgo4 ADC
uci ferase where the tunor cells are engineered to

conjagedwsmpyfensing gecontrgk gtibady of t he t oxi n- conj ugat ed
an t[(*)(54§9? %\/I@a%tt{uplgfj{lcﬁﬁme%s 91%51%1@1 ﬂ?gacBXreg%E%@ %110%8 Fot a%proxirnately

30 days post-antibody injection. Tumor may be detected by, for example, fluorescence

S or volume

detection of remaining luciferase where the tumor cells are engineered to express luciferase.
Efficacy of the toxin-conjugated anti-CD22 antibodies is determined by comparison to

control and unconjugated antibodies.
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control and unconjugated anti bodies. 139 WO

2008/ 100805 PCT/ US2008/ 053376 [00433] The sanme
wezpsnbegent i s performed using anti-Robo4 ADC MMIEUSI008/053376

the drug conjugated to the antibody is an auristatin.

3 e same ex eri ment epeat ed usi :
ﬁ)@ éﬁbﬁleﬁxﬁa@e EVRRS e wg)eaﬁ?m i 1BgYh Rabed %Q@Wherem the drug
conjﬁgah@c[‘fbetﬁeﬁ@%d§% hvhdtatiixanpl e 11: Anti - Robo4
anti bodi es conjugated to detectable markers [00435]
s DOIOASH h ke sema nkperRudno 4 rapeatdsoginesancanti-RotegahBd casprising an

t di I d
Fo regton B0 e SURRUAD ORI ok ot ko ot vor | and)

and prepared to concentrations of 60 - 100 ng/ni.

Typi cal procedures involved buffer exchanging the MAb
Exam d IpRBtisRelo dxibedigic el ugatpdrto et arishia markersyer e

r C
[@@&EE%D?’FAQ abe agté?{rolbéalgg cﬁ'% aﬁgﬁb “Réﬁr%fi%s t“fs The DOTA-
NHSEdte wargdioso vad Th afmmmylx@tarmkiaueM&@ﬁm@ﬁe‘mlkw&mwﬂymd) and
NY). The DOTA-I ahel ed anti-Robo4 antibody is useful

prepgeedo gecsatrane offiP kdi00ime/ Lt rorpisal procedures iyelyed buffer

[ I |
e P S O L B P R B on b S b o
ratid @hlemekiculeiMAD t¢ 4 DERamplleulds|(1:4) andgartieColiat 2HY tvhde gently

Stlmi%%n i Wﬁlﬁg%;i@. ;Ifel Cl,%n.ogrf SM%SZ@JI\IAYM P Jf]il]ﬁ‘anqu’ o844 anti-Robod

antl&ﬂ@‘-@%e‘flﬁtas ARcREctabldArkang \ﬁtp@omn)ﬂlzw \?fheﬂ SsbIguP L ®as non-
7C for 15 mputlgs Label ing with 90Y, for exanpl e,

hrmtusg @@mm¢mdnmu nG ' In,on&ulod the lieu Peinodb a@nmws are labeled

wit et b ArsuBaie 7S bR Rt SRR AN Fpgium

acetdt® f&¥ 43 @in 2 4G°C ThOTAadh@ae b finab&neshtifibn of ?MMI@iEHe mixture
are purified by size exclusion HPLC, using a TosoHaas

is inyeaigel atéiifb@réwmm@teanﬁalaﬂ@gwﬁb SV borshambleos padpimedd using a
I
o B8l TP L8 LB OIS0 8 o,

and tHeatiktiga cbcmhﬁiateall foced hddﬁtl&&ﬁ)al i gii@td 3MC. Rb)@fa@ro%@etﬂndbeled mAb
Robo4-H s were contacted with vascular ECs us

conjpgpescRPYFiHed Bnsigs expjusiitHP hCy wang  Texdhas T§F<gag§29fl0esw
coluﬁfnba\ﬁggzmoﬁl ogo&ﬂ?&\éﬁsalthﬂg results of the assay.

Fc or 4- H's alone did not induce EC
m gration and VEGF-induced EC migration was not

b Roo4 l dto
a () F Z, !

bi g@b%@%@%bgﬂ ae&y &TM&E%&&h&lal Mﬁ(ﬁ?ﬁn R)ln @Ibs%oﬂﬂctand

binding in the same assay (Figure 9).
ROb@ﬂﬂle%I@SJO@WIC‘S?ﬂIVﬁﬂh@S@I&i@gE@S fising a FENGER nBRiatiph assay and in the

prosy g abiehE e o P PR W e AT TV RoB aPlns M0 k04 R or Robod-

His 4196¢ @1d noP frugd ES)ml\g?a?uohf&h@MEGF -afidc@l FOWeidration Wik @b8&thanced
with the inmobilized ligand in buffer

by RopES/ EDTA/ NaCl, pH7.5).
[00437] Robo4 does not bind to Slit2. Robo4-Fc contacted with Slit2 did not show

binding by Biocore™ analysis, whereas Robol and Slit 2 did show binding in the same assay
(Figure 9). Slit2-His (histidine-tagged full-length Slit2) was immobilized on a CM5
Biacore™ chip at high density. A 5 ul aliquot of each analyte (Robo4-Fc or Robo1-Fc fusion
proteins) was injected and allowed to interact with the immobilized ligand in buffer
(HEPES/EDTA/NaCl, pH7.5).
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140 WD 2008/ 100805 PCT/ US2008/ 053376 [00438] Robo4
interacts in vitro with UNCSB, a cell surface receptor

WO pysi1vmsds i n vascul ar gui dance. It has been shp@musivas/053376
netrin b|nd|ng to nenbers of the uncoordlnated 5

of rece tors (
r eiﬁs@ ?%'Eb L iseci i frpew%ﬁﬁ%% 2 CRil a@%eaﬁcepmr ingypdved in
Vascﬁla? Bloe. At hasPEER KA dVEh GalF @M BinaHe! 8 dReErE¥Sthe uncoordinated-5
-5):535-548 (2005)). Netrin-UNCSB i nteraction has
(UNEéas fanhifppdfi reatpéats (UN&AGI, BgEnes] B) (d&ulagmblfeum,l aidn @pgtssion

<15 g . ClaRing AL ran sctof Refisiys DG 535-548

O0NCIRethA NS B itk ctétst 194 Hedie Fﬂﬂiéat%ﬁ’ﬁh Bhd18édndsis (Klagsbrun, M. and
measurenments in which UNCSB- fusi on Pr otein

Eichteauny & svmal(2305d e ln, Bf e/ UNASBufarsEd! 1! #n(2Pe4 ) eghoinferaction
of R\é@% Wltm\l\as B% Zdz rco)Q)v Qn@u g%ﬂRut?lpﬁl %pe%?ureﬁ:legts in which

UN®@5 B{Fe fevidn profge (thra&elmm do&%ﬁi SN ABBIfREdS0 We IFE region) was
perfornmed as described in Exar]r?rpl e 7 and the

1mm0hth@f~‘<ée@ R GRIP g yptudledr @bod s g qu#r%la ma@s lowedpgggract with it at
dlffeEQH(Eén tr%(ﬁ{semdmbﬁufe%e@ksdr S p fﬁqlg& REfeL 4P Sn EQ%@Ie 7 and

H assay using Robo pr obes
the 1(1Fe|rzgmbardsﬂ1)ts alRshovin irs Fglisol lexpr essed i n rmuse t unor

RenRaF ot Grirarcril oDy OB P fbISH assay
using RGBBN s MR MBNA 2o s § Bidurd BINC Robbi 1 so'@&PRGE&f fhmouse tumor

igure 12C and '12D). Robo4 'shows increased expression
modils df goien ttmenthutniag $IM-7 elert funer xenogyafivelligiraddA andilgByend in

mang gy SWB O AN SR St bt aE PGB E g e and

12D}Y.1 REb& dhohn@ i @Sasdd Bxrbdich3Phumize e AoexRii € &HdtRB td Hordda} Buman
seen in human small cell lung cancer (Figures 14A-D),

tissugramideracd in Ebgvecsr 1 3ARINgukEs(inr @sey cxivesvian n meélﬂlmténelanoma)

relatﬁsbé%r en%lq{s%%u? H%: Inﬂ“@ol R3pB9E 01%]1%55‘?3?101]%%?58%? 111% human

smalt 26I¢ Ring cagdtalFigetck 1¢AFD), hoiman Q&Gﬁikandef grigires 0MGIH)G Blhrhan
carcinoma . (TCC, a comon form of bl adder cancer)
prosw%%or@aﬂé@?use@pglaﬁeécor% aRebgAcs ﬁﬁPfefSG@M@TnoAﬁﬂ‘iich‘ét?é gells in

coloﬁpﬁdnbﬁﬁiﬂl V] li!m% Z?n\e@rc’ rérgj @ﬂp?dlrélﬁ@tga P[XC?Z Pﬁs SRR S8R ciinoma

nmouse m crovascul ar "endot over a
(TCﬁea‘, codmoh f@nhofislsddef hanc¥iltire@? camter, lpdidyna, avakssaadonoaed

0bo4 on S scul ature el i al
&&Hﬂg] 2\“10%0‘?%‘ a gﬁhﬁﬁeﬁ WEhOfEE! bzag E{/ %B“%ﬁ’msmg
rnou@e gnag%séulafénd'oﬂ{eﬁﬁmlsgf celbEbVcd a‘fa%ﬁ@d bt Zﬁ&lr@n@he YW?71.22 antibody
perneabi li zed or not perneabilized. Anti- 04

was aﬂowtﬁb‘m tagd Babehen mebsc migrdasenlgnrd qmﬂeﬁhnladllll\ﬂéb ctlis at ReC for 30
nt | l ed -
minfisy. dsclBh 6 of S45E R DR hellshr PolertBE SRACPY Lo gB fmeabitizea or

not % chERd SA@I-RoB&MPMiboBickbe ltl’fe&%lljsﬁr‘fa@'tq ideBhaliZ&tEby the cell were
1.22.S1.16 anti-Robo4 antib was internalized b

interapfed ather ihpasessently eheled £Ak6ﬁ%nlabslﬂib aiRbhemamiE sqeendray éétlbOdY
The 9&@@&1% ﬁgxlvh 3“ %blre%?lng fS%r. 'J%e%\ﬂ’%]‘_ﬁ% S lqeé 411?1—%0% antibody
|1 Ze a S are

er mea st ai ne as above. The' reésu
was ﬁhawahzdd Hyi thel s prGtoch DEBt thatbanecR dteMivads in@lbhted on MS1 cells at
m gration was not blocked by anti-Robo4 antibody in an
37°G was for 0-4 hours. Cells were permeabilized and stained as above. The results are
shown in Figure 15C.
[00441] Endothelial cell migration was not blocked by anti-Robo4 antibody in an irn
vitro assay using human umbilical vascular endothelial cells (HUVEC) cellular migration
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vitro assay using human unbilical vascul ar endotheli al
cells (HUVEC) cellular mgration 141 WO 2008/ 100805

wWEOBWBR0DE/ 053376 assay. HUVECs endogenous| yPERPEE®SS053376
human Robo4. The assay was perforned as fol |l ows.

H re, pre-incubated for 2 hours wth VEGE
assateuiﬁf%& dorenqusty XECsH P BHEEOPeS pyumas pepfoged as follows.
HUVIBES %efeggbhﬁcuf%t%a ERCLhRrs @'ﬁh'\fﬁ@poée@lﬂﬁﬂ ) é/tloWQs aal%wed to

anti -V anti body, or Robo4-Fc or Robo4- Nei t her
contanciferRablmdirnortht hessok vl betiRobo4 agtdtodz 3V U I2&,r antieWBGK antibody,

ote ( 04- Fc d Robp4- Hi bl ocked .
or RebS-BF pEROMFLER. QL8 HBRBFOTLHE Thy U Bopa] Sases domain
ﬁJSlo‘}ﬁﬁtbtemt(Rﬂ)b@ﬂFb hed ROB(S@H@SP %l&%e&VEChm%?@d‘o%' Wl Bedetonditions

vivo. Fifty m crograns anti - Robo4 anti body 71.22
GﬁgWFH@Qre 19A0 or control antlbody (anti - HER2, Flgure
Olj1|4a e l%flt a%qlr‘t%{iy ass %lc%tey ﬁllltﬂ a’?lgCélla%lIIgrl% vzrvgl mglf‘[y 11*_mcr0grarns

of aﬂr_ti RGbby @Iﬁﬂ)@ﬂﬁ 7¢ Qm(E@QtH EJH)L{ﬁncmﬂtﬁoll aﬁtlb@d}e(dnﬁl-m{ﬂal IFoveel 19B)
to circul ate for mnutes. Mce were perfused wth

werey i qofeal Vi tappsin %@s@é@@@dm FiaculF Farcklamimuiieo Opedpiatied gygrograms
of Fﬂrﬁj L@Eﬂfeﬂjﬂi&ﬁ] rrgsnc%-ﬁt rﬁgﬁa hﬁgét%g% lg)m\xgﬁ:tﬁ E%r@l?%tgf&% f¥hites. Mice
werd mﬁtsed)mthfl %P E&- 111?86};)&15&1@8 wereeezﬂlﬁotedhmtmmf%asmrmg ahd frozen in

ture overl aps the | ocati o antj - R
SR JEiRr e e e LA PP DSy PRI A Shows that the
locaﬂblg b8 AT - LD AP RAlcABim §th§1§dgem vh QAL ALANRUA the location
he foregoing invention has been described in sone
of aldeRab¢)4 oy3 waining funiikd ths tcomtrél antibedy whighpligrafedrinto surrounding
llpurposes of clarity of understanding, the descriptions
exanpl es should not be construed as limting the

sc WBMQI Alh@ubhiRTbie@Bing IMentbs BhOsdeh @8s@ibed & dome detail by way
atents, patent applications, scientific references,

of il isHatsrardrikampledespusnoss of cleritveef undessisndingy the éﬁw@ggms)/and
exat%ﬂ%? gl%%{ﬁo%%e%%gnsrt&f grag Hﬁ]?tlﬂr%nthg Qg pe ?%e 15?%1%10%0 rTh@ d sclosures of
oses as eac patent, patent applica

all pahsnpdtéitapplefatiny) @ﬁentﬁitdref&iﬂﬁamhnA(EﬁBaIMIANQsmMNGS cited
S eC|f|caIIy and i ndividual lly incorporated by
herchEATe CERERY TeorParteBIiapsSh B WeXaD SGEanteposes as if cach

pateg-ﬁ%l Wicéf oﬁ' &llenltl ﬁmei%fgn %ﬂﬁ’ %nﬁéﬂﬂé z?&%&oﬁ@f@We?é MNcifically

sast one, our, five, or six
andhmpemMmWHahkmnuegmgne@hW%a sequence(s) sel ected from
the group consisting of (i) HVR- L1 conprising sequence
Al-All, wherein Al-Allis RASQDVSTAVA (SEQ ID NO I)
(ii) HVR-L2 conprising sequence Bl -B7, wherein B |
-B7 is SASFLYS

tiss
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(SEQID NG 2) (iii) HVR-L3 conprising sequence C -C9,
wherein C-C9 is QYTTPPT (SEQID NO3) (iv) H/R-H 1
wa@eomphdmsihg sequence D 1-D 10, wherein D 1-D 1BCT/8S2008/053376
GFTINGYYIH (SEQ I D NG 17) (v) HVR- H2 conpri si ng
sequence E 1-E 18, wher EI% 5 18 is
GFl YPAGGDTDYADSVKG ( SEQ | M ); (vi) HVR-H3

We 8Qipr i sing sequence F I -F 17 wherein F |1 -F 17 is
ARLI' GNKFGABSYGWDY (SEQ I'D NG 19); and (vii) at |east
one variant HVR wherein the variant HVR conprises an

inserti. eI ion, or.substitution of at |east one
1. n%?oa Ol?%bq h?fgy SRR sequence depicted in SEQ I D
Noat fbast dne, awolﬁlreel &ur Ofivel 8r sik hydi@ardibid RO (OVFO)| sBéiBnce(s)

1, conprising a |ght chain variabl e dongin conpri si ng
seleetpd fram the sepvp¢osesfineiie sel ected from the group

consi st :&'} g Ot[{%@%gnt IBE) g7%que]¥10§§1 1Kf)lwnwhepem AIQX{ Iels

A and 2 aim

heavy CMSQDHSTAMAE(SE(D@IDM(OQWH sing an am no aC| d
sequence seI ected fromthe group consisting

1D
N 1960 65 TUCI R  EPATGS PRISh vt 1 s SASFLYS

ant i bodg I Im%l conprising a light chain variable
domai n rising” an HVR-L1 conprising SEQ ID NGO 1,

an HVR- [G2i) c o VR -4 i3rgnfpiQinigBedion2e Car(ch, wdrrddyR1 KD is QQSYTTPPT
conpri Si NO 20. 143 WD 2008/ 100805

PCT! Uso6o8 3830 5. “The anti body of claim 1

conpri siRY apheam &mrﬁl%eg@éﬂce DAORY, Ry 1RARD 1SDIG 2N

HVR- HL conprising SEQ'ID y 17, an HVR-H2 conpri sing

SEQ | D KBTINGY YAt (SEAN IIPIAQ): ) 'corrpru sing SEQ I D NO 19.

6. Th tib I 1

chai - vEP: b Redlagariing eGrAge EL Rk BB i ng
SEQ I D NPIYRAGEDTNRAIZSCREGASES MYNBER)! D NO 2, and an
HVR- L3 corrprl Si ng QQSRSDHPT (SEQ I D NO 20); and (ii)

a heavy (dhai 3D EECAUS B 1R 7 rrgh cagin EVFE s
conpri sifig BN FEWEYAMDY (SEQ 1D NO:19); and

(vii) at least one variant HVR, wherein the variant HVR comprises an
insertion, deletion, or substitution of at least one amino acid residue of the

sequence depicted in SEQ ID NO: 1, 2, 3, 17, 18, or 19.

2. The antibody of claim 1, comprising a light chain variable domain comprising an
amino acid sequence selected from the group consisting of: SEQ ID NOS:72-97 as shown in

Figure 1A and 2A.

3. The antibody of claim 1, comprising a heavy chain variable domain comprising an
amino acid sequence selected from the group consisting of: SEQ ID NOS:140-165 as shown
in Figure 1B and 2B.

4. The antibody of claim 1, comprising a light chain variable domain comprising
an HVR-L1 comprising SEQ ID NO:1,
an HVR-L2 comprising SEQ ID NO:2, and
an HVR-L3 comprising SEQ ID NO:20.
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an HVR-H2 conprising SEQ ID NO 18, and an HVR-H3

conprising SEQ ID NO 19. 7. The antibody of claim1,
wob@saniso: he anti body is humani zed. 8. The antP@DU$200$/053376

claim1, wherein the antibody is selected fromthe

group consisting of a Fab, a Fab', and a (Fab')2. 9.

The anti body of claim1l, further conprising a

5. CYHRE aXiiod@PeRlaim AToniRiRH HROH ¥hLh Vgﬂleﬁﬂm&nalﬁﬁasﬁ@h@mg

the cytotoxic agent is sel ected fromthe group
cons itfR-hY aimprising SEQ ID NO:17,

| - N- 2 opropyl) mayt ansi ne
(Dﬁﬁ?ﬁﬂggﬁ% ’ﬁﬁﬂﬂi ?§§q§ (NWAE) nononet hyl
aukh $Hhat 13 dan{IM\gH@SE@mldmnbj nations thereof. 11. The
anti body of claim10, further conprising a detectable

| abel . 12. The antibody of claim 11, wherein the
S ed fromthe group
6. conS|sﬁgk%yo?%Egn]'Cg%ﬁﬁﬁ%%uorescent dye, a
r adi) amigat ¢1ﬂ.ﬁl vmeleaddnmn agﬁpmsuig 4, 7, 10-
tetraazac%clododecane N’ N" tetraacetlc acid
ﬁP8W@§@5§E5213 (b%ffluorocarbon nanoparticle
e”Hh%hﬁ@Lz% fh N b €angand conbi nati ons
e i S O B 2 g™ 008y Omaare 13, The
ananhﬁdyLﬁﬂmntmmn@1XQSM&BH§W(SE5EHHN(EﬁDahtb | abel is

Zﬁ entlg ﬁ tachéﬁ éo the antibody at a cysteine
iE FITNEIENT Y8 GF'PEP'@Pm 13, wherein the
CY%?I\YI@-Hl 1ﬂg58@(g119‘?$(1)t1'70n 118 of the heavy
chain Fc region according to EU nunmbering. 15. A

neﬁhbﬂ’lbﬁmmr&mgrfgg%ﬂ@ﬂ\@éﬁe@ds sai d met hod

cont act | lLqor tissue with an
g@ibﬁéig%ﬁﬁﬁﬁPf@ﬁﬁg%%%§§#68dy of claim1. 16. The
nethod of claim 15, wherein the antibody further
co rises a cytotoxic agent. 17. The nethod of claim
7. artilady of ki g Peieredr gnilkodyrinhpnpeiged. 18, The
nethod of claim 15, wherein the angi ogenesis is
associated with a disorder selected fromthe group
8. c OfTht ahtitgly@ff clab@rnc ahereat e madivldgiosisted fedrh dhegroap consisting of
fibroplasia, . hemangi omas, chronic inflanmmation,
a Fap ot Falpcandar (Fakdyascul ar di seases, proliferative
retinopathies, diabetic retlnopathy, age-rel ated
macul ar degeneration (AMD), neovascul ar gl aucons,
9. i mtheentilmdgetficinmdf firthensphpmiiega cppvaal agenssue and
ot her tissues, rheumatoid arthritis, psoriasis, and
conbi nations thereof. 19. The nethod of claim 15,
10. Whane 'aﬂtlﬁda? o@@%ﬁ@e%&eﬁl #he cRAAGE fcflisWelobre@ #GEMe group
20. Th claim19, wherein the cancer is
consging ®ff: eNz'fde@mtylH‘é [vig m}:ﬁapmﬂbps@prngylbmaytawua MWK ).cepnomethyl

cance r C an on
o REEE B FRE R SOBED PR GHR Tt

i ncl udi ng gastr0|ntest|nal cancer pancreatic cancer,

gl i obl astoma, cervical cancer, ovarian cancer, I|ver
11. caﬁ@éﬁntlbﬂdmﬁélralraamc@m clheRISIng a defectale kel tract
hepat ong,

12. The antibody of claim 11, wherein the detectable label is selected from the group
consisting of: biotin, a fluorescent dye, a radionuclide, chelating agent 1, 4, 7, 10-
tetraazacyclododecane-N, N', N", N"'-tetraacetic acid (DOTA), a microbubble, a

perfluorocarbon nanoparticle emulsion, a metallic particle, and combinations thereof.
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breast cancer, colon cancer, rectal cancer, col orectal
cancer, endonetrial or uterine carcinoma, salivary
w@bk@ndomses ci noma, ki dney or renal cancer, prosPEL/@S2008/053376
cancer, vulval cancer, thyroid cancer, hepatic
| nona,

13, ST AR aody e leﬁaaiéﬁ%r TP SPoraE el e aen Ty BB to the

anﬁmﬁ@qng@guaﬁgﬁmﬁﬁﬁcer ost eogeni ¢ sarconma and
angi osarcoma, and associ ated netastases and

conblnatlons thereof. 21. The nethod of cl ai m 15,

20085 10008 e AT3obhT5ETas & Ia TR R e 8p 08 af fhe heavy

chmﬁFchﬁ&i&kﬁKﬁ toBUMBmbesn@ human. 23. The method of
claim 15, further conprising contacting the cell with
an agent selected fromthe group consisting of. an

15 RRBY AE s A5 Lo SO URL PSR AR R Lo ing ol o

tissueanith aadffrrise hionug@lf an 2dtibodyefrRlidldd of cl ai m 23,
wherein the agent is an anti-VEGF anti body. 25. A
nmet hod of in vivo imaging, the nmet hod conpri si ng

16. adiy P skiRSd 1@9 B0 nBReY e hn b sEB TR toxi t.
26. The netdg% f "¢l'ar m 25, dg:nt Y n mmal I's gxwagen
human. 27. The nethod of cIa|n125 mhereln t he mammal

17 1 7 S PRBiseohs PPy PR MERUE B ol o ost o,

retrolental flbropla3|a hemangi omas, chronic

i nfl ammati on, intraocular neovascul ar di seases, '
18. pr dlhg et qfetlalmeItSi, Wdipmrhﬁhe sngidpeseisiicasedistadpathiaydisorder

~I el ted macul. ener at i.on %ﬁl eov | ar, .

seleJAEREHAL BRI RE Y Py B B R G Rl R BR T ase
hembih&E6tes, chﬁﬁwmﬂ@ﬂnﬁlaﬁbﬁ HifrddcBlar REBb@ABArdisca@RUproliferative

conbi nati ons thereof. 146
retinopathies, diabetic retlnopathy, age-related macular degeneration (AMD), neovascular
glaucoma, immune rejection of transplanted corneal tissue and other tissues, rheumatoid

arthritis, psoriasis, and combinations thereof.
19.  The method of claim 15, wherein the angiogenesis is associated with cancer.

20. The method of claim 19, wherein the cancer is selected from the group consisting of:
squamous cell cancer, lung cancer, cancer of the peritoneum, hepatocellular cancer, gastric or
stomach cancer including gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical
cancer, ovarian cancer, liver cancer, bladder cancer, cancer of the urinary tract, hepatoma,
breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine
carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer,
thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma, melanoma, multiple
myeloma and B-cell lymphoma, brain cancer, head and neck cancer, osteogenic sarcoma and

angiosarcoma, and associated metastases and combinations thereof.
21. The method of claim 15, wherein the cell or tissue is in a mammal.
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22. The method of claim 21, wherein the mammal is a human.

23.  The method of claim 15, further comprising contacting the cell with an agent selected
from the group consisting of: an ant-neoplastic agent, a chemotherapeutic agent, a growth

inhibitory agent, a cytotoxic agent, and combinations thereof.

24.  The method of claim 23, wherein the agent is an anti-VEGF antibody.

25. A method of in vivo imaging, the method comprising administering an antibody of

claim 11 to a mammal.

26. The method of claim 25, wherein the mammal is a human.

27. The method of claim 25, wherein the mammal is suspected of having a disease or
disorder selected from the group consisting of: cancer, atherosclerosis, retrolental fibroplasia,
hemangiomas, chronic inflammation, intraocular neovascular diseases, proliferative
retinopathies, diabetic retinopathy, age-related macular degeneration (AMD), neovascular
glaucoma, immune rejection of transplanted corneal tissue, rheumatoid arthritis, psoriasis,

and combinations thereof.

146



