WO 2007/106915PCT/US2007/064242 5 ANTIBODIES TO EGFL7 AND METHODS FOR THEIR USE
FIELD OF THE INVENTION The present invention relates generally to compositions and methods that
are useful for modulating 10 vascular development. Specifically, the present invention relates to
antibodies tHEOAHT i@%HE Epidermal Growth Factor-Like Domain 7 (EGFLPYpagpsitide24T he present
mventlé)n further relates to the diagnosis and treatment of conditions and diseases associated with
angiogenesis. BACKGROUNR\@JhtEs Ny EMIONbaReMelanment pldnasgiar supply is a
fundamental requirement for many physiological and pathological processes. Actively growing tissues
such as embryos and tumors require adequate blood supply. They satisfy this need by producing
pro-angiogenic factors, which promote new blood vessel formation via a process called angiogenesis.

Vascular tube%%a’f%%lgvaiﬁ‘léong)ﬁex but orderly biological event involving all or many of the following

steps: a) endothefigl Is;@fiéat (Reshrraliferatefiom %@H%&% gre@ﬁrﬂﬁﬁ%t@géﬁ@@ar%%mﬁ@tor cells;

b) EC]% mlgrrag,cu %V&gpamgn %3'[6%1 I’H} GRY ?relike %_H’H} 1E)U rr% c]l("BS a§gu al '&1 Ir gﬁsldt I{l qpe ng?(}row’th
tubulogeneS|s tO orm vessels with a central lumen; eXIStIn%COI’ S or vessels se out sprouts to

form second4y VESBaraL (i Q/%“VQ@&‘}FarTﬁT’éﬁfgnh%‘ﬁﬁ GiiHer FEiio B g aru PESHABRY; and 0
peri-endotlétiardiens afdipecrtitse ¥ocenehsestserentlothelial tubes, providing maintenance and
modulatory functions to the vessels; such cells including pericytes for small capillaries, smooth muscle
cells for largeryessalsrpde-ganyesardiahcells in the heart. Hanaban, Science 277:48-50(1997);
Hogan & Kolodziej, Nat. Rey Gene 3:513- 23 (2002); Lubarsky & Krasnow, Cell 112:19-28 (2003). It is
now Well establisRedtrarrngiogenesisnshimplicatetinl the patho denesisobfavairieandf disorders.
These include:polid Huneis andivaelasiasissatherasslernsis fetralpnialfireplasiarbamanpgiomas,
chronic '”f'ﬁﬁy%%%é“g&\s%é%ﬁ&%gmﬁ%@ée%%@é%sv?df& g%%&g%tm%\é%e@@m&&aﬂhm £9.

diabetic rellnogatr}y aag relat\gd mac%la{ generatlon MD ne vascular laucoma, |mmune
c1ogenesis. | Yascular tube for 1011 182 cempl gx but o

evént ]l\f vm all
rejection of transp nted rneal tissue and o tissues. rheuniato !t(f‘?’rctls and psot S|s°TFoIkman

etal., J B@Wa@rﬁéﬁf ol inpg9r: 34 gdip! Kféﬁgéﬁmﬁoéf%m fé\%ﬂm@ﬁ@m@@f%@w@@g (1991); and
Garnéd A. pivasioulerdivddsesddn aRathahiology-of @tilasDisease. vasDynamiich&pprzaoh, Garner A.,

Klintworth {atogdssisand-Ediion (MaucekRekkes; N %904 PR J82a-44d O 38bnthergase of tumor
growth, angg%%g?@%e%p%% :De SRR IRs U anslon, IRM RSRARIA RNFeRIasiR,LA00 Tor

providing nourishment for the growth and metastasis of the tumor. Folkman &t al. ‘Nature 33958

(1989). Th& RESVELRIITANZALSH %ﬁI%‘W/‘%}l{‘?}i51fﬂfﬁﬁsoPr8élﬁ§1%81%385ﬁ?}18‘3§1ﬂ%Wfﬁa'ﬁﬁﬁlfﬁﬂféﬁ‘ét&ﬂ“ﬁ proliferative
autonomy Esifipareictsstidisehalicet s Atdhiar isoaiydsyins ks d sindgleaberdmtgell which can
proliférate onlyaibabesiz é afcadew cabieariliime terzsdue todhel Bistanca from avaikahlecapiisry beds,

and it can siayhdd): @ggmp@zmgh@{c furthes. growi@nd dissemination for a long period of time. Some
tumor cells then §Wltch to i he% giogenic phenotyp: fnl()? activate englothellal cells, whic (I?Qg)llferate and

118 Ww e5t: 1 ()Ucmcq a1b1: (}) OgENCsIs O avaflu
mature into new ca vVessels. ese new orme 0 essels not 0 OW OI’

continued GtEWH'S CtPf’éi %Wésrﬁ‘“ﬁfﬁ’?gfwﬁlﬁrtaﬂﬁéﬁsfo"t‘f’lserﬂfglsg@ﬁ|W§i’@??%:ﬁﬁ’?@@618f’ﬁz‘§fﬂ?ﬁf of metastatic
tumor cellstiEeetidinglycaiso neketiorrhbsdysercb et betweers Bsnsity. dkbaicrovessélsar-minor
sectidirs anthpatient sdevivahtnljreasy, caneenasswelhas insevesat ather«Adanted corneal tissue and

2007/106915PCTAIS2007I064242 ShumorsWelner etal %ﬁr@e,,ulugplog%;z@éwm Hank etal.,
Lancet 340:1120.2 Rsl%%z)o}\@?%‘f Qb&g i %&%%3‘%95%‘&5 é%a}f:@’ 2):pl ﬂh({ precise mechanisms
is'n 1l gved t

that controel tahe an iogen fC Switc unders 00d, e oxzasculllarlzatlon of

tumor mas3¥é&u tHemCh &I HEe oFA Gt e 6F a%ﬁ‘&%‘ﬁ%%’é%’f%r% Ritistors it inPiibitors
(Folkman, N&t1Med. 1(1):27-31 (1995)).

35 In the case of tumor growth, angiogengsis appears to be crucial for the transition from hyperplasia to
neoplasia, and for providing nowriskment for the growth and metastasis of the tumor. Folkman ef al., Nature
33958 (1989). The neovascularization allows the tumor cells to acquire a growth advantage and proliferative
autonomy compared o the normal celis, A tumor usually begins as a single aberrant cell which can proliferate
only to a size of a few cubic millimeters due to the distance from available capillary beds, and it can stay

40 ‘dormant’ without further growth and dissemination for a long period of time. Some tumor cells then swilch to
the angiogenic phenotype to activate endothelial cells, which proliferate and mature into new capillary blood
vessels. These newly formed blood vessels not onty allow for contimued growth of the primary tumor, but also
for the dissemnation and recolonization of metastatic tumor cells. Accordingly, a correlation has been observed

between density of microvessels in tumor sections and patient survival in breast cancer as well as in several other



The process of vascular development is tightly regulated. To dale, a significant number of molecules,
10mostly secreted factors produced by surrounding cells, have been shown to regulate EC
differentiation, proliferation, migration and coalescence into cord-like structures. For example, vascular
endothelial WWF&WWEGF) has been identified as the key factor invo%ﬁ‘%@ﬂmmg
angiogeneg]s an Agg%&quvfan%su)%yderﬁgjlelét%g el gt 2l Ena0er, ko AR The

finding that the loss of even'a singlée tS In embryonic Ie 0|n 6°an
irreplaceatle*rot& piagd By s FactBiRrtHEs aeshemismbrarier 1t ?éfﬁ’EFaqt‘i’Bthf PR Gascular
system. Fuﬁﬁ‘eﬁfi’f@rém\%@@@h’a@b}em@h@%mwmefaukeylmematmf@ﬁrn@omeemiaclzﬁmmt&sswlated
with tumorsrang:-isiragiculandisardarsokersaa:-etalk Jendoor Ravisupra. The VEGF mRNA is

overexpressed byrmglmaqms%m@pwgﬁqe %H&EQd BRIkmAn S Gellfle/BVESL 91:153-59
(1993“)0 Brovvn et al., Human P 26:86- I'ng Et)rown et al., Cancer Res 53:4727-35 (1993);

Mattern et 1> B J° aﬁ(gé})]? Y3 TGS Biorak St A CAR? TR, GAEH98:39(1995),
20Also, thé’rebﬁeeﬁ%r&ﬁeﬁ“fe\féﬂs%m@m eyé lgicis i corre e o bpasendd of active
proliferatiorofHlG6H Mes bels ilpatientsavith fdiabetic an o ethekisghermia:relatediretinapathiesrAiello

et al., N EnghMedi33L:4480-8 /{1994 k. usthervore;, smdzie&mMe demensttatedithe {Q@iaﬁti@” of
VEGF In CQQUQ&QI?‘AIH&‘ (y %ﬁﬁ!ﬁﬂ;}]&%@ﬂ?ﬁcﬂq&p % gQ)tI% 5}@%8% dC '(\)/II 1%111'5%9\161% %tle% én VeSt

Ophth hnot&ﬂs Scl, 37:855-68 Anti-VEGF nedutral |Z|ng antibodies suppress the growth of a
variety of HURTSA" ﬁlﬂ"lc?rf LENATREE fﬁﬁ%ﬁdglﬁﬁﬁg}fﬁrﬁlﬁyd’l‘” RigtiPe™2d2t8 414 4798993), Warren et al."!
Clin. InvesteU3s{78 3497 (F99B Bofystar et Araochnderries. 558032 39:41996): MetyKet al.,
Cancer ResEGH 19214240 1296})ahol alsmiphibit i hnsacularsargiogenpsis/imn maedels of isclaemic retinal

disorders (Adaris ebah, Mreh QP bmatl;m@lm&zlée@e@%& 199N L herefers. ARt VESE ! %Q%é?”a'
antibodies,gr.other a!”b}"?r'@réa%’cfe)/ 5 g%Bé?f&Br?%ﬂ'a'”%é‘r}%ga} 9% ‘J‘gﬁ jigatment of Unnors
IS

and éinous intraocular neovascular ers. Such antibodies are scribe xample in EP
817,648 pubI|shéﬁ‘;3éh%%?i’?eﬁa“f@%ﬁihﬁyﬁpﬁlﬁﬁé}ﬁ’éﬁi%ﬁa’W’G?@S%‘B%‘SETCE?B’%H‘E&%ﬂ@hed
October 151998 00Oré antivVEIGE mtitivodih devtckdmib sHasbedridpprovediby thd DA, for use in
combinationsuithia£hemaetharapy e ginnen-tortr eal:peeiasiaticroalorert alcanesr (CREG)..ANd

bevacizumahimpaintityastgatadin, &M&ﬁ%&ﬁ%ﬁmﬁa%@&mr P!;@g}@h\m%m apger
|nd|cat|on35 ’E‘élbié%?@%vn that extracellular matrix (ECM) plays an important role during the process of
angiogenesis ran.spl Iminunol. 5:179-83 (1997). ECs are surrounded by provisional ECM during
thelr%g?lgratlon andradferaty Hemp etiasiragy A Enatpas erene Mampranesditeeformig a
lumen. In additiom © ProvidingpaBddffdldodungcapilary(iolphogEnasis) e BC Mhasbeen,shown to
exert complexdoral sontsols ondheviungtions, ekt sk at.examplesdhe CMiisiabiatociegulate the

availability,gf; mgemmg%&amémm 405Gs.aRd, spegify &%@%ﬁ% NG pe49f jnteractions

with integri d cellular hesolcci ol cté!es Ittpa rESO been suggested that EC surV|vaI is regulated
by coopera |on etween growth fa oS e

Gor RO Bh e hteE %gﬁ“‘é\l?é“fr}”tﬂ?ﬁ}&%??eflﬁéﬁsﬁv the
comﬁ@snldﬁaﬁﬁﬁ‘é’ﬁ&@&r a@ﬁﬁﬁé’@ﬂ%‘ﬂ?@i’é%ﬁ@ﬁ&’@@én@l@a@@?@@z@f‘(ﬂmcd for Fragpite the
many advangeslintthiepfigle:af angip génesisysoniEfthess Stepsvduringsves seltpbedaoroation are still
poorly defined. Bartigiiany Jittiads, knawnaboHL BaW MRANIQARNRSIH iSteay I@mmm\ywﬁgular cords
A5progresg, g hecome JRGE, Andwhatfaciors regylate s tian %t\'%@mdﬁag'% eof tm% rale. gt

angiogenesis in mary diseases and dlsorders it is desirable to ave a means o educing or

inhibiting ofie-or Mo Clél}l?ﬁé“ﬁlo% JIEATRHEEE &‘313%?@‘%&% processes. It is also deswable to have a
mears of assaylﬁbfsflé‘i‘*)ﬁﬁeﬂﬁfééfe%@é”@f patcgeMio polypaptides innbrmabang disetmedsonditions,
and especiallyi.canoet Fhew. alst exists thetneed dorocompesitions-andonethod site carenhaace the

efficacy Ofa@ﬁ@ﬁttﬂgoazmk}am&%@%&wbﬁsﬁﬁh%E%WABYoMghﬁ%%‘iﬁ%dé&@nﬁ@&&%@% on the
identificationof u}lgog against EGELT wﬂ&gg erti tlndlcate GXalt thie are parfi tlcularly

1orp ogenesis, the E aeeu oexeri ccm nar
advantageous for th era Py In one as ect, there is pI’OVI e an ant IbO roauce

%y a ybrldoma
sele C'[ ed fl%jﬁﬁﬁﬂ]llé é%p é)éﬁ}éd]’é}ﬁﬁgﬁgff giﬁiﬂs able to regulate the availability of soluble angiogenic mediaiors to

ECs and specify the nature and type of interactions with integrin and cellular adhesion molecules. 1t has also
been suggested that EC survival is regulated by cooperation between growth factor receptors and integrins, which
are in turn governed by the composition of the local ECM. Stupack & Cheresh, Oncogene 22:9022-29 (2003).
Degpite the many advances in the field of angiogenesis, some of the steps during vessel tube formation
arc stilt poorly defined. Particularly, little 13 known about how tubulogenesis is regulated - how vascular cords

45 progress to become tubes, and what factors regulate this transition. Tn view of the role of angiogenesis i many
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EGFL7 mumab 4E11.1.8, anti-EGFL7 mumab 1009.1.6, and anti-EGFL7 mumab 18E7.1.8. Disclosed
is an anti-EGFL7 antibody comprising one or more complementarity determining regions (CDRS)
selected from the group consisting of: (a) 4F11 CDR-L1 sequence KASQSVDYDGDSYMS (SEQ ID
NO: 5); (b) 4F11 CDR-L2 sequence GASNLES (SEQ ID NO: 6); (c) 4F11 CDR-L3 sequence
QQNNEDPYT (SEQ ID NO: 7); (d) 4F11 CDR-H1 sequence TYGMS (SEQ ID NO: 8); (e) 4F11
CDR-H2 sgguence WINTHSGYUERWARNEKG 4SEQ 1R 8) a4 d G bidbbbgience
LGSSA (SEQ ID NOQ: 10). In onhe aspect, there,is pravi '-%7 fibodly camRriising the
following sf %&ﬁ%éﬁ%ﬁ?ﬁ%%?ﬁ?ﬂ%ﬁo Qregé%lgﬁéa (%%%;@%1 %le?_% equence B _
KASQSV DRy mpsizes s Spiiyetd T 5*86huence GASNILE B ID NO: 6); ()
4F1 | CDRedsidsstieReentiQl N EDRN (S B firaC! Pysioy AEHserRsPeEmitlence TYGMS (SEQ
ID NO: 8); (e) 4F11 CDR-H2 sequence WTNTHSGVPTYADDFKG (SEQ ID NO: 9); and (f) 4FI 1
CDR-H3 se uence‘}_GSSA (SEQ ID NO: 10). In some embodiments, the light chain of said
antibody c%m at least one, at least two or all three of the CDR sequences selected from:
KASQSVDYDGDGYMS.(SEQHRNQ:B FASMFES4SEQUBINGy6) B0H QNNEBRY F{SEGHD NO
7). In some embodimgntgr 1tha(3vhg§\é¥ucFo§me%f$aid antibody comprises at least one, at least two or all
three of thEEBREIGUENCES Selected from: TYGMS (SEQ ID NG D MINTHEGRTYARDEKE (FEQ
ID NO: 9), and LESSApSESPE N1 RSV _i%énrtls??he light chain of said antibody
comprisestaFleastoneF bt 18amtithi bt it &081 tha e IR SEL ] SHEaR ‘géf’eic:%ed from:
1CASQSVDYDGHSHMSs (5 EQHOFNQutBRdCABMNEES(SE QD NP8y @iy QQNNEDPYT (SEQID
NO: 7); angd fhe Aeavy cbaip el saldaniihede eaupiaesat easFoneDrileastwe or all three of the
CDR sequences selected fr Y (SE S WINTH R G IR Y A\RE 655 Qe RNO: 9),
and LG Sﬁ%@%@}@%\%d%%%%%\r{@ e%b@é?rﬁi%ﬁ%\%ﬁtﬁ c%ﬁ%ﬁ%&t@g&@%éﬁ%s the
sequenceEDR-L3 sequence QNNEDPYT (SEQ ID NO: 7); (d) 4F 11 CDR-i11 sequcnce FeRie
DIVLTQSRASLEA/SL GRRATWSUKSSTFSYANDINSS QSN reb@ i PRPR N RIESEPARFSG
SG SGTQ@QWBM@EEDAATYYCQQNNEDPYTEGGGTICVEIKR (SEQ ID NO: 1). In some .

- embodiments, the heavy chain of the antibody comprises the SegUenCe: . o i lementari
QIQLVQSGPELMP@EF‘W@3R’R‘ﬁ\‘g@‘ﬁlWH@%@%&@&B@%&L&W&I&%&m HSGVPTYADDFK

GR FAFSkkrinSwiSEdibts QPRINLICNEDTATYFCARLGSSAVDYWGQGTTVTVSS (SEQ ID NO: 2). Also
disclose ai{s:lg.piqukg@quge%t@ggqm@wmmﬁé%émmementarity determining regions
(CDRs) selected from the grou isti 103. CDR-L1 sequence 3 RSSQSLVHINGITYLH
(SEQ ID %."l&??(%ﬁdﬁf&éﬁ%&%?g J%%%ﬁé&%F S (SEQ ID NO: 12); (c) 1009 CDR-L3
sequenc&BOETIPRAS Fe@eer RRRTERRYT DR-H1 sequence DYYMNSDYYMN (SEQ ID
NO: 14); (81t OEDLRRskiReseqUcabEs FQRRSNOBTTYNQKFKG (SEQ ID NO: 15); and (0 1009
CDR-113 SeALERGR A% GYERY WPRIHGNOYABDFKG (SFQD ¥€péknthere is provided an anti-EGFL7
antibody comprising the followi | ntawity determining regions (CDRs): (a) 1009 CDR-L1
sequencW@%&ggyﬁfﬁﬂfW%%%g%%%%@fﬁ 1{%)09 C§R-L2.seq nce KYSNRES (SEQ ID
NO: 12); (c) 1009 CDR@@%&H@P@@%@F@%E@% R G 11[2)%5? DR-H1 sequence
DY YMNSR¥SMMLESBR 4iubas i3 €d) o0 ATORVPIDSEIIETS PYENS EATVRIORERS (SEQ ID.
NO: 15)@%(&&8@%}%ﬁ%§@9ﬂ?ﬂ@9ﬁLﬁmMW= MEea§)chain of said antibody comprises | .
some embodiments, the light &q&l@e of éﬁg&ﬁg Ihody LQmprses-atieasisgeQablrastiwo or all three of
SLV

he CDR'SEGUBRBERREE S rom: R ITNGIT : FS ID NO:
s (e

compriseaiablbaitotindatienssime orshling rleast the  Hres BN TRE SARa T
DY YIVEN SO OVDG(SEASIREYADN): B) NARKINS GET YNGKFKG! @ROTDND (B RNE-AL GVFDY
(SEQ ID.NQ: %ga)\;yl N SOMe SmbadiBenshs dighichajnadsaic anibady sumeenifeeatieast one, at

I@ASLIWO OF @ om: TYGMS (SEQ ID NO: 8), WINTHSGVPTYADDFKG (SEQ ID NO: 9), end LGSSA (SEQTD

NO: 10). In some embodiments, the light chain of the antibody comprises the sequence: |
DIVLTQSPASLAVSLGQRATISCKASQSVDYDGDSYMSWYQQKPGQPPKLLIYGASKLESGIPARFSGSG
SGTDP'ILNIHPVEEEDAATYYCQQNNEDPY’I‘FGGGTKVEIKR (SEQ ID NO: 1). In some embodiments,

the heavy chain of the antibody comprises the scqﬁcncg:
QIQLVQSGPELKK?GETVKISCKASGHTFTTYGMSWVKQAPGKGLKWMGWINTHSGVPTYADDFKGR

FAF SLETSASTAHLQINNLKNEDTATYFCARLGSSAVDYWGQGTTVTVSS (SEQ ID NO: 2).
Also disclosed is an anti-EGFL7 antibody comprising one or more complementarity

determining regions (CDRS) selected from the group consisting of (2) 10G9 CDR-L1 sequence
' 3



all three of the CDR sequences selected from: RSSQSLVHINGITYLH (SEQ ID NO: 11), KVSNRFS
(SEQ ID NO: 12), and SQSTHVPLT (SEQ ID NO: 13); and the heavy chain of said antibody comprises
at least one, at least two or all three of the CDR sequences selected from: DYYMNSDYYMN (SEQ 1D
NO: 14), DINPENGGTTYNQICFKG (SEQ ID NO: 15), and ALGVFDY (SEQ ID NO: 16). In some
embodiments, the light chain of the antibody comprises the sequence:
DIVMTQTPLSLPVSLGDOQASISCRSSOSLVHTNGIT 'WYLQIC Y, NRFSGVPDRFES
GSG SGTB%Sﬂ_SkYé_WKQ@ﬁ% ' %ﬁ*ﬁ‘?/@%’fél%% ﬁ%ﬁ%%@ﬁz II\IntZE’?e

embodimeitE? GieRHesruechna SRSTIREPATHEBAYRNRiFALEY HE%eFRaHsuence D SDYYMN

EVQLQQSSHEDL WEPGASMEGE EHRASGAIhmGDWPKNGGTTYNQKFKG (SEQ ID NOG: 15); and (B 1069
YMNSDYW&[%%@&I%&BW{ W%TTYNQICFKGKATLTVDKSSSTAYMELRSLTSEDSA
V YYCAREADYDPIYYAMDYWGQGTTLTVSA (SEQ ID NO: 4). In one aspect, there is provided an
anti-EGFL7 antilpehy ageprisiags irevilxdcomplE@aiitartiyodetenpiisiptfiedt FheT8IE 1 S Yntibody
producech%&%h@'Ll;%gnw@gﬁgma cell line PTA-7345. In some embodiments, the disclosure
provides anti-E antibodies that specificall¥ binds to a o}l%{pe otide comprising one of the following
amino acitrsEfifeFRR Y- cmmnde RSHRF-XE SVG é&ﬁés&%%pai éhts, the disclosure provides isolated
antibodiesghaidsings tzthaueam & epRRPE (SEQUMNG EGFL7 as other antibodies of the disclosure. In
some eml%gjd]ig%rgﬁRggg g}{%g@@tg@sﬁgyﬁqs@gglmmgpodies that compete for EGFL7 binding with
other antibodies of the disclosure. In some embodiments, the antibody of the disclosure is a
monoclonad)aiotio etk -kl sm%rﬁb’b’dﬁhﬁ%ﬁﬂ%‘é@ﬁ%@dﬁ%ﬁﬁe disclosure is a chimeric antibody, a
humanized, anjifclyr ap affinitePateradantibodykakti(8aQ Atidoth); oxa bispecific antibody. In some
embodiments, the antibody is an r%qg_ctgy Ingone aspect, there is provided a pharmaceutical
compositiéﬂ E%ﬁ%&%%g%%&eﬂ Fé% L7 an(tgggdqﬁﬂsbdggsrjled herein. In some embodiments, the
pharmaceutical composition further comprises aniagiina egingerisaielghi chsnnfedhatridinents, the

ant-angiogenic, B9PALIS R YAClEEh, of AR loanc.asieeh i isatovideriaryLy
polynuclectide encoding ah antibody as defined her, t, there is provided a vector
comprisin§HEB TRt ETIEES G chﬁ)ellé?nﬁ%%?me emggggﬁnﬁt{?t '\?’éctorés3 gqrgé)gt;%p?se’ssion
vectors. |tbeheraspeistofiatenibpipviiissto e ence 8TTaHHRg e 8Ets PHE G ETRRIEH S ome

- embodimepis, tiygshssipsvreNyspadesNTe st el SPRSGERTY NAHEG¢EQINh Ralyoric*éeNF Tk cluding
mammaliagealsl QR PHSIRG. SURR MECHY Snd BHPBIS-CINDAIBRLS JRG-Uis el sk enpraweiesvasmethod

for making an anti-EGFL7 antibody comprising (a) expressing an expression vector in a suitable host
cell, and (b) recovering the antibody. In one aspect, there is provided a method for making an

~ anti-EGFL7 antibody, said method comprising (a) expressing a vector as defined herein in a suitable
host cell in culture, and (b) recovering the antibody. In one aspect, there is provided the use of an
effective amount of the anti-EGFL7 antibody as defined herein or the pharmaceutical composition as
defined herein in the manufacture of a medicament for reducing or inhibiting angiogenesis in a subject
having a pathological condition associated with angiogenesis. In one aspect, there is provided the
use of the antibody as defined herein or the pharmaceutical composition as defined herein in the
manufacture of a medicament for enhancing the efficacy of an anti-angiogenic agent in a subject
having a pathological condition associated with angiogenesis.

3a



In some embodiments, the disclosure provides a method for reducing or inhibiting angiogenesis in a
subject having a pathological condition associated with angiogenesis, comprising administering to the
subject an effective amount of the anti-EGFL7 antibody of the disclosure or a pharmaceutical
composition comprising an antiEGFL7 antibody of the disclosure. In some embodiments, the
pathalogical condition is a neoplasm, e.g. a carcinoma. In some embodiments, the pathological

condition i asso '8%%) L,tehg‘%e%‘)é&e&eg 'RH%W@mmBQdEEasemmm%{ﬁMments
an anti-a

¥ mlnlstere bject | Lif-antiRogy of the
dlsclosuréq%léhﬁﬂ?é@ﬁ”ﬁ%ﬁ%@ﬁ?@q}%%ﬂtl Qn@ditg %IC n}éarﬁ(%g%ﬁ ﬁlt@gh m&g&g yascular endothelial
growth fagiar (WG Mireeps dr GDHE-MEGEa ssEd F o d% rantbizumab). In some

embOd'm%%ﬁb&ﬁﬂ%@ﬁﬁ&?mﬁéwﬂosmﬂmmmmpmmw%e@m sBpimsamiistration of

the anti- EGFL7 anttjgoq% %ggén?% emTO the anti- -angiogenic agent is administered
concurre ! antibod MR §Pﬁiﬁﬁ&%&@i@=m¥§m&method of
enhancm@Wb%ﬁéﬁ%%ﬁ%gﬁféVg%%ﬁ in a su

ect havin 3 hoIo ical one
associatesbmiTRRIIRY EABSIECVOTPHRFTETBAT &Y HES @FS%B)@’% r’.o %E%?gg]nt ody of the
disclosurg, mgmmmmmﬁ@@%@hmﬁwﬁé%W%g disclosure. In

some e %h WW@W&@W@DSW
embodiments, the athologlcal condltl qgwgh45he eye, e.g. an intraocular neovascular

disease. W | anglogenlc agent is administered to the subject in addition to
an anti-EGEL7 m@%w%eammﬂanBmW% X PRSP AT RSB ER

antagonig} of Yﬁqqlg&bgwgh\gyﬂngﬁ@mﬂtmwﬁ@ﬂ)we@ “zwsanti-VEGF antibody (including

bevacizumab and ranibizumab on euemrt())gi ANYIQRRIE.Ag8RkLiSAadaNpistared prior
to or subsequerlf fSWﬁgngﬁ‘?nn?ﬁ%frtg %nr?) th angl EG I%?ﬁgﬁ?ai%gg éln sg(;ferg!m egrgemglm ents.ihe

anti-angicenidagert isedeHATReRrEa EHhEITATy With t T antibody. In some

embodimenisesothierdredbmiastitredliadhasrmirmitenct, Wi E 3 rlitriesi OSPebﬁﬂf%ﬁS%(ésﬁﬂelc therapy.
BRIEF DESCGRIBFHIN, QF dtERRAVMINGS 1k @uba@sm@mwm@réﬁﬁhbba@rdg%ﬁ@&%@f&m}ﬁéw ab
4E11 light chaip,yariable domain (SEQ ID NO: 1) and HulClI (SEQ ID NO: 17). FIGURE 2 shows the

amino acld sequence of th “é'&sbtﬁ‘F1%bﬁﬁa%xh%@&as\@té@lgomm@%@@Q IDNOsrd @ehsl e SEQHD

NO: 18). FIGURE™YS ef)nwos the amino aci uence f the h I i ecific
(SEQ 1Rt i5lesies sty F@f?%‘ﬁ@“é’ﬂ%@‘“i’?&‘ % R 4 aﬁm\?? é“gr%‘?}'%ﬁcﬁ%ﬁﬂ?%ﬁ’dogf’?he% ali
1009 heawjbethaim samiadnteodiommsiSED D! wn&y%ﬁéﬁgfﬂﬂ“(sm ID NO: 18). FIGURE 5 illustrates
the do sing of full-langiE GEL Z prddrindated-foirms therstin seaarsnstap i iBbas Hirdirt dinsd herein-
FIGURE § ShowsifiMiyes o MalimgaiRom i manturg-canter dransiegted kesrot nrowse qribglénents, the
(NSCLC,; H129i£9) over the %8%[;%%9{&5‘?%&%%”‘ zinti-VEGF and the anti-EGEL7 antibodies of the
invention ows survival i n vivo iR X6 APRDURS:
model (NSCLC; IW@WW&??H?%WS@ % Fé‘é%?ﬁe?wetn\?\?ﬁhmgﬂlt%“\{/‘g}épag ggénﬁétnﬁtl GFL7X%§£§)Q]dIeS of

the inventioryvided a vector comprising the polynucleotide as defined herein. In some emb 1mems the vec OIS are e

vectors.

In one aspect, there is provided a host cell comprising a vector as defined herein. In some embodiments, the

disclosure provides host cells, including prokaryotic and eukaryotic cells (including mammalian cells), comprising such

vECtors.
In some embodiments, the disclosure provides a method for making an anti-EGFL7 antibody comprising (a)

expressing an expression vector in a suitable host cell, and (b) recovering the antibody. In one aspect, there is provided a

method for making an anti-EGFL7 antibody, said method comprising (a) expressing a vector as defined herein in a

suitable host cell in culture, and (b) recovering the antibody.
In one aspect, there is provided the use of an effective amount of the anti-EGFL7 antibody as defined herein or

the pharmaceutical composition as defined herein in the manufacture of a medicament for reducing or inhibiting

angiogenesis in a subject having a pathological condition associated with angiogenesis.

In one aspect, there is provided the use of the antibody as defined herein or the pharmaceutical composition as

defined herein in the manufacture of a medicament for enhancing the efficacy of an antj-angiogenic agent in a subject

having a pathological condition associated with angiogenesis.
In some embodiments, the disclosure provides a method for reducing or inhibiting angiogenesisina



FIGURE 8 shows in vivo tumor volume in a human breast cancer transfected xeno-mouse model
(MDA-M8231) over the course of treatment with anti-VEGF and the anti-EGFL7 antibodies of the
invention. FIGURE 9 shows in vivo tumor volume in a human breast cancer transfected
xeno-mouse model (MDA-M8231) over the course of treatment with anti-VEGF and the anti-EGFL7
antibody Mab 18F7 of the invention. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS The invention herein provides anti-EGFL7 antibodies, which are useful for, e.g.,
treatment or prevention of disease states assoc| IHL,RXRressiNma REkQEaskYy iy S dkidcl b, such as
increase &5t E8ERST BIBPELERA §OF LN %—:-aswélgﬁgi%)gryggsio ‘and/or q%tivit%itﬁgmgsgw%ments,
the antibofetvefitiventnGinaiEsrs Tawlols HanBIaS " & CEREer. andior a cell proliferative disorder.
In another@spestptheant EGHELT. antibedewdmt. thyeREdPEsHETSERN ‘é%r‘regggénﬁfsgfg r detection
o e B o B el sttt Ganon
2007110@%5&6*%0%885?%%%%E5FL7 antibodies, and cells comprisingRebmycleotides
encoding anté-BEGF] Pihtbeidiediseisier At ERATGGET "™ f%he technigues and procedures described
or refereneadiherdinbeie gendabyn(eRGMdar SBHARFESMHMOhE "é“r‘?f%%’f/‘éaﬁ GSihg Conventional
methodolggy:hy.those M%%Mﬁ&&mﬁuﬁh@g&nﬁmplémﬁé%wmiH%é’&*ﬁé?ﬁ‘dﬂ&%gies
described ?jgﬁam%o%ﬁgt al. ;MolecuUlalClaningle ArbaliakatordMainnebgnde d0editdmii@36%) Cold
Spring Ha or%&g&gg%egs&é%g@éggng Harbor, N.Y. CURRENT PROTOCOLS IN MOLECULAR
BIOLOG Yo/ | erat. . 3)); the series MET : QLQE¥i{Academic
Press, Inc.): m@mezwpimw@ﬁe%ﬂe‘%ww? ﬁ"ﬁ{ﬁ%ge%gnﬁ:hgég}g%ﬁ%&gfﬁ%es and G. R. Taylor
eds. (19950 Harayeanshaspsbss WS8R RN THBOBIEG HAERBE A POR YR IARTAT ¥4 ANIMAL
CELL CULTURE (R. I. Freshney, ed. (1987)). IMEORS cal corfhsitieR signilady dsione which
has beeﬁ?@éﬁﬁﬂéﬁiﬁﬁﬁlgeaﬁg?&%&&a% § %’éoﬁe&c%g\%glr%&df%m a comﬁ)nent ?f&{i%g nﬁagﬁlral environment.
Contaminant components of its natural environment are materials which would interfere with
diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In some embodiments, the antibody will be purified (1) to
20greater than 95% by weight of antibody as determined by the Lowry method, and sometimes more
than 99% by weight, (2) to a. degree sufficient to obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE
under reducing or nonreducing conditions using Coomassie blue or silver stain. Isolated antibody

" includes the antibody in situ within recombinant cells since at least one component of the antibody's
natural environment will not be present. 250rdinarily, however, isolated antibody will be prepared by at
least one purification step. An "isolated" nucleic acid molecule is a nucleic acid molecule that is
identified and separated from at least one contaminant nucleic acid molecule with which it is ordinarily
associated in the natural source of the antibody nucleic acid. An isolated nucleic acid molecule is other
than in the form or setting in which it is found in nature. Isolated nucleic acid molecules therefore are
distinguished from the nucleic acid molecule as it exists 30 in natural cells. However, an isolated
nucleic acid molecule includes a nucleic acid molecule contained in cells that ordinarily express the
antibody where, for example, the nucleic acid molecule is in a chromosomal location different from that
of natural cells. The term "variable domain residue numbering as in Kabat" or "amino acid position
numbering as in Kabat," and variations thereof, refers to the numbering system used for heavy chain
variable domains or light 35chain variable domains of the compilation of antibodies in Kabat et al.,
Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of
Health, Bethesda, M.D. (1991). Using this numbering system, the actual linear amino acid sequence
may contain fewer or additional amino acids corresponding to a shortening of, or insertion into, a FR or
CDR of the variable domain. For example, a heavy chain variable domain may include a single amino
acid insert (residue 52a according to Kabat) after residue 52 of 401-12 and inserted residues (e.g.
residues 82a, 82b, and 82e, etc. according to Kabat) after heavy chain FR residue 82. The Kabat
numbering of residues may be deternined for a given antibody by alignment at regions of homology of
the sequence of the antibody with a "standard" Kabat numbered sequence.
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The phrase "substantially similar,” or "substantially the same," as used herein, denotes a sufficiently
high degree of similarity between two numeric values (generally one associated with an antibody of the
invention 45and the other associated with a reference/comparator antibody) such that one of skill in
the art would consider the WO 2007/106915PCT/US2007/064242 Sdifference between the two values
to be of little or no biological and/or statistical significance within the context of the biological
characteristict“,_bme%f,ttf]'r%gscp% said values, (e:ohekdnahiefidhadiiierencedaiwean:saidime \Palues is
generally I8SL8HAH BBOUT 50%, about 40%, about 3006, ahot 20%..0oL.3hout % aesdufisastian. of the
value for therefabofivsnsobsparmierisrBlir BTG affinity” generally refers to the. strength of the
sum total of, eeRcarelpRtisterantiensdpetivesnt # KPESER HRSiE RS A ok Eule (e.g.. an antibody)
and its binding partper(e,d.an,Antigemosinsssingdicatgdeatheswisesastesed hersiarbinding affinity”
refers to !n?rlnsﬁ.%lndlr_\ faﬁlp%%wp#cg @JAW@H&%&{@@M@WM@Mﬁdmg pair
(e.q., annkﬁ?ﬂ%% 2n 5” e af |n|&/ of a mo!eculg Xjf ML ME%%%QW@ggﬁﬁeesented
by the dissouneitheEnrmidbn FRARSATRTHS BTN D& Measured by common.methods knawn.indhe art,
including thaseclesatied herein: Ewhedifivity ANt ERETEHTEFRIN %ﬁﬁ’%‘ﬁﬁggﬁn‘é oyt?fl); and 15tend to
dissociate feagiy; Yuhiess highrafinibiasilotiesreamaredly P A ERHEERY SR AP SS remain
botmd lon Ert.o@ vaamrl.ice&/ of methods of measuring binding affinity are known in the art, any of which can
be used f Bur&’)ses of the present invention. Specific illustrative embodiments are described in the
following. In one embodiment, the "Kd" or "Kd value" according to this invention is measured by a
radiolabeled antigen binding assay (MA) performed with the Fab version of an antibody of interest and
its antigen%ﬁ@bﬁ@%@ﬁ%%%em}%%‘gxgsay that measures solution binding affinity of Fabs for
antigen by equiliwﬂ&bﬁ%gowﬂﬂcm&ﬁi SoRseNraitonbi¥ 1DEd)-tabe ledaalvigeniiSHBRSence of
a titration e%elié% ]{(I)KI \L:J‘g ﬁ?% F%gid& a%gen, then E:aptu;i)ng botmd antigen with an anti-Fab antibody-coated
- plate (Chen, el & X .°293:865-81 (1999)). To estahlish condit] - gxA85a¥omicrotiter

plates (Dynex) aRSGBREskeverbRypRRRACE SORFESF %%%%il%ﬁ& gr?ﬁ%%%?#l%%%y (Ca?)%)%l Labs) in 50
naM sodiyga.cgrhenate @He H&panshsubsequently blocked with 252% (w/v) bovine serum albumin in
PBS for two 1o fiye faus alia0m LemRacRl weutappioknateiGo 3E. dhia TiophsdesrBd Rt S IR E Nunc
#269620)9%%%15@&%&1 1]-antigen are mbixed with serial dilutions of a Fab of interest (e.g.,
consistent it SSment of an anti-VEGF antibo -2l ehalmCaReadR
57:4593-99 (1997KF URFeAshayvs i taHee R e ég%%v%?}%gﬁer%%vnever, ]iﬁéﬁincu(ba%gjrz may
continue fROalan@aELpEEBd 12 ¥O:65)hours) to insure that equilibrium is reached. Thereafter, the
mixtures are trangfgeies 4Qithe.30 eapiunaiplatiotemt EEfio rad FoRitPE RRSPEE' 8 one hour).
Tlhe so:]ut\i?ogr%igdt euriqé%rg%\ée(?l ar;d ‘the I?Iate washed eight times with O.logg; m@;ﬁTBS. When the
plates ha ried, ut/well of scintillant (Micr i_‘m-gg)'!g@(%@ép}dﬁsﬁ gites are
counted on a ToptBHREGSPMLCEUAER fﬁ"gé(g ar gf)o,r gignaglré es, CORFENIAtons afeanimel that

. : . ~VEC € anti- s e
give less (NSOTEE 84228) e OcormeabATarIRIaTT SFe Chosen Tor use in competitive (g Bg#&g@ssays.
According to anatfepemhadiment e i door Keb WaiRe MPETaXEn BT TSI S0HEEE é plasmon
resonanC%ﬁg@%g@}ﬁmgu?sﬁcjﬁE%ﬁﬁm%ﬁmﬁ-ME a30E0. [ Bibwies aFEe iPEEataway, NJ) at
25C with immabillized ani%i en gMSvghi S Al BSRRREE vinis ARk iRy cahosmeatiytated
dextran biosens&gﬁ%% , BIAcore Inc.) ar acgw%éhﬂéj It NAe N sntibodies of the invention.
(3-dimethNEMNERDD Y 1 Bis B ERR ATCB AR oE IS de %and N-hydroxysuccinimide (NHS)
according to the FpyRip g slinstmotionsmanyere S diead Wi § i acetate, pH 4.8, into
5ggiinl (-Q,24UV e nigctignabafiownsnteiof SHVBGH tee A%Eﬁ@x?eﬁlﬁﬁ’ﬁ%méﬁg ReiB%esponse
units (RU) of coupled protein. Following the injection of antigen, 1M ethanolamine is injected to block
unreacte Bﬁﬁﬁus)?‘For kinetics measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are
injected in PBS with 0.05% Tween 20 (PBST) at 25C at a flow.rate of approximately 25ul/min.
Association rates (k,,) and dissociation rates (koff) are calculated using a simple one-to-one Langmuir
binding msgiek (BtpaskedRiainaiio B aEPR BEESBEBEMBORIMENT eous fitting the association and
45dissociation sensorgram. The equilibrium dissqciatio .constant S'ﬁghhsr&a' Jcul tatik0/KO,.
See, e.g., WO mm%m@@m%&?ﬁsﬁoﬁ | s Yt al,, Mol. Bﬁz%g%%gﬁ (1999). If
the on-raig @xasaasei @65l mmmémm%@&ﬁ%%&%yﬁa‘%%, & the on-rate can be
determingd:by using.a-florsecent grpRchihiehoigueindimeadhr sxihedishel bs Svaiast B¥e in
fluorescelice emission Iniensiy:(gx¢iigh F2@femmemission = 340 nm, .

In another aspect, the anti-EGFL7 antibodies of the invention are useful as reagents for detection and/or

isolation of EGFL7, such s detention of EGFL7 n various tissues and cell type.
methods of making anti- EGFL7 antibodies, polynucleotides encoding
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The invention further provides



16 nm band-pass) at 25C of a 20nM anti-antigen antibody (Fab form) in PBS, pH 7.2, in the presence
of increasing concentrations of antigen as measured in a spectrometer, such as a stop-flow equipped
10spectrophometer (Aviv Instruments) or a 8000-series SLM-Aminco spectrophotometer
(ThennoSpefYdAIBYMIEAIA stir red cuvette. An "on-rate" or "rate of ass@€iAFNVWYCESEDCIation
rate" og "ko™" ac ing, to.this invention can also be determined with_the same surface plasmon
resonagnce %ﬁ%r?fﬁl?gn gfgé?fb%]g] above Using & G(iz%g}}e rﬁl‘fgf))é 36}}12:%} ¢8TBMESD00 (BlACore, Inc.,
Piscataway, NJ) i obilized antigen CM5 chips at -10 response 15units (RU). Briefly,
carboxyinethylatedhd@xtrandimsensotetips(BMb; Bikooréhindr) arecactivatet withshbétbyl- N'-
(3-dimethylamiraprenyd).-casbodimidshydrachiaridey(ERGkand Nrbydraxysuesipimige (NHS)

according tadhe subRISLE NFctions.ANfasi 5 dluea wlinh0m sodumacelate, prd 8 into.
Sg/mljg?-O.ZgM) b E rg énﬁgtlpr; gt_ fI%w rate 0Pf_5‘nllcr_n|nute to achieve approximate é 10 response units
(RU) of copiet protein’ Fallbwing thé et n]%f’aﬁ{ﬁgséjﬁ?imrg?ﬁ%&-g’ﬁ'fﬁ[l{@‘g ijectdd Yo Biock
unreacted fotifst o RIREtES 20ifedstifshtértsitnwalfBld e salcefitioHI SR &P 4T 8LIMto 500 nM)
are injectediirr®BS Radth B.05%RTWe @R-A0TPRSINFAN25C @t a. flowrrateroBapaxénataly 25akbmin.
Associationgates {kemyand-disseciation fatas tkaddare calouatedising A sipleonaiaong: kangmuir

binding mo&gﬁg{&c&r«; grg&;%?’tie pf_gg_l;s\jyarg vergio_n 3.2) by simulta_meous fitting the associatiqn and
ibrium dissociation constant (Kci) was calculated as the ratio

dissog tion sensorgram. The equi

koff/koh. See, e.g%‘%ﬁ@%‘,—sv, et al., J. Mol. Biol. 293:865-81 (1999). However, if the on- 25rate

exceeds 106 M-1/98."BRJapE stiFfeidsplasihioh e Somafios fadsaysaivove, alén thevordfate #s generally

determineddmpasingrafhiareseentguenchingtechnigiedthat meastsestheninarease-eridesrease in

fluorescenge amissian intensity(exciiations 3&?%@59&%%%?51@%93@1% 6.0 hand:pass) at 25C of
e

a 20nM angghigen antiody (EgJomn In BBIS, pll  2,in fhe presence of npreasing Gofcentrations
of anélralen as measured in a a spectrometer, such as a stop-ffow egdipped Specttophometer (Aviv

InstrdmentEF BF S E006° SE e S K RAINE S STEHEC D PR bISH StEF T R MBS Peetromar Mt &stirred
cuvette. welhelitim &metorlcasitseddatdins i ntendetdMocrefed to ataudleimacid molecuts capable
of transpoianatheginieleis agichionhich:it has Leen linked rQnedype-afvectehisanplasmid,” which
refers to a graulac douhig.stranded RUAIoeR intg.which.addiianal RNAseRnenis,may be figated.

Another ty%%oofbgleagttoer}llss a Et)gij‘%e vector. Anqtthfg-;:{ tyﬁ)u% %f véctor is a viral vector, wherein additional
DNA segments may be igated htd The 3BViTaIgeRome “CRIATT BLsPE Fe tapam& st Sutonomous
replication TR R8T this lRTCH PR AHETITHTESY (&t Bartefiativactors having a bacterial origin
of replication and‘episanrdl menmalianivetidrsutheriveotors:(Bagis Homfepisdmal-mamnmalian
vectors) cambeniiagraied inke:the genome afahogticelupaniatioductiondnathedestegh, and
thereby are, gpicaiad.algpaiinins ost.daname. Moraever, etiainectors. are. sapaple; ol recting

the expression of genes to Yvhich they are operatively linked. Such vectors are referred to hérein as

40"recombInANt exprossidh Vettsree tor SimpR rae SHBmEk Ba e ™ i e ari U prassivh vectors
of utifiy in Fersrbirinf ot eerRgebaerls sbndRcHre O ohptiimidsr i te prasenirsplcification,
"plasmid" dndotveciortxmay beaugedvimerchiangaably msitheiplagmicisithermesbheommonbssed form
of vector. aimreRaiyRuslentideariinucleic acid,” as used interchangeably herein, refer to polymers of
nucleotides of an¥hletglg§h an __jqclude DNA aglg RNA..The nucleotides can be deoxyribonucleotides,

) . C I Yariable o1a) 1‘651&116 T CTINE a8 1t Kabatl| or "aminio acy 0SIOn MUNNe 11
ribonucleotides, modified 45nuc eotlgles or bases, nd/or their ang}ogs, of any substrate that can be

incorporat&d oy FEIHE B BNABI WG SBE77 666 T3BE RS0 o sap R BRNR BéBfnerase, or
by a §§7nthﬁf‘abﬁ‘é3 reetiofRipollceteotidemas todiprisé anodifle daruciestitRisicsschlasumethytated
nucleotidesrand, theitianalegs:Ifiesenty modifisatian iothermnpealeetiderstrustyre mayrhe imparted
before or afterassenmbly &f he.palymer-d hesearance.clauglentides mayv.be inigrupted by
non-nucleqtide %ognggone%)sﬁ@ olynucle_Qtld.e may be &r h?r modified, after s nthe3|?, such as by

. . CorTespondin ng O or msertion into, a FR or.
conjugation with a label. Other d

vith & _ _%Pes St moditications include, for example. "¢aps  Ribéitition of one
or more of°tA& KA lPBECHHIRG oA SEROHIBS WWRFPSH Gty emitisro fide hideificiiions*$uch as,
for eX8@mpl& thbisesnvithetidich srg eckilinkages e g thethyhphosphorates Aiphosphotte sters;due
phosphoastidaies eathamates eic)andwith-chargeddinkages: (&8 vphospherathioates,
phosphoragdithioaiesele).H0secQRIRIRNGPERdank MRIHES,SYEh 85, fQr example, proteins (e.g.,
nucleases, tOX|nsrhgngb%d‘lﬁgélg{g&al e ﬂt_lgles;l Eo‘lty-!__,-f sine, etg.gl those with intercalators (e.g.,
acridine, psoralen, €tc.), those containing cheators (‘ie}gg.,erﬁdéli%ilsf’r‘ﬁ&‘%&éﬂﬁ&?ﬁ%ﬁél&%ﬁ?ﬁ‘ﬁ, oxidative
metals, etC§" 17868 °f SEDREATRRYC SRV RABRS! tHESEs WRIF IS diffesh ket @ g tiuiphd Bnbrmeie nucleic
acid$detc yrdbawekasummodifieddorms/ofitbepombiele cticals) ofeurtkier iany of thedwdrexyhgroups
ordinarily present in the sugars 6



may be replaced, for example, by phosphonate groups, phosphate groups, protected by standard
protecting groups, or activated to prepare additional linkages to additional nucleotides, or may be
conjugated to solid or send-solid supports. The 5" and 3' terminal OH can be phosphorylated or

substituted Wit® aPATWES9F organic 20capping group moieties of from 1 to 20CEFENAEKHIS2 Other

hydrowyls maalsn.Be.deiyalized to sNdAI BIRieCing. aradpe. EaIuCIeatdesaan gisg contain
analogous forms_of ribose or deoxyribose sugarst at are enera? own'In e art, inc uallng for

example, 2*0RTdtigicHsbEeg o METS. DL §Aiab Tibdse Ekibo r&feagaixmrbﬁgi two
alpha-anomigris sugars dpimerichongdis sucha%.anabifsebryld¥esormlyxd8ess pynanose gugars,
furanose sugasSrsedehrpittosesacyaliie@nalogs and a basic nucleoside analogs such as methyl 25

riboside. One or mﬁﬁﬁlmﬁﬁﬁﬁpd&%E 'x'é’fé@%exﬁc@lﬁ&{g% of ﬁ‘}glg]%?gtgy ﬁlL‘EEQ\% o 111 elactl &r?ul?l(gs These
alterngtive I|n r%qn%/ %)(gd(nao tare not limited to, embodlments wherein p hate Is replaced

by P(0YS (‘thioz Rtk Y, PO A S 2 BTOIR (F oy bl& Eyppicated
("formacet & F R VRHIEHF L2EHR la?qr@%e“fiﬁaégefﬁeéﬁﬂwwﬁ%wﬁmwﬁéwhw@e@smﬁutéaeawp(l 20 C)
optionally cehteimingrbamsethdiie)linkagendryly alkemysoy dioadiidcytloalkenyk Qs asaleyd: Mot all
linkages in@amelyrucieatiseneed,be. identical IﬁeﬁQ&wce@ﬁ%d%@h@&@&@@pléeaa@n%mds
pOIynUdeOEIg)QN% [?Iﬁerggdn;cgugﬁgq%ké Hg IH%%%MAL%QQ aP Iy anubod}c‘; Cr cra Clbeoél %bcaa %{mﬁa‘gl(p ereln

gener, ly refers to short, generally single stranded, generally synthetic po ynuc fectides that are
generally, BUf Fot &t ae%lscﬁfjll)’f YogE Al B 00 e rERtlED i fEHgth MR e RS P stigBhucleotide”
and "polynbfebeesr ateHisty ity ekeasives TrbdeSeriptisiabovelforpolyrisiedtidescssefually
and fully applicableste skigontcieatides. 3eclheltermivEGhbdhdinierchangeahhdemets Epidermal

Growth Factor- Luk@&e)ma%aeg hereim: afaf@asmeel%&a@eqm@gIJM&@Qﬁn%&ualybw;&@éegeewervv'se

to any natiys.or gt wh tlve veQr. axptrgeglcf_) EIL e {lde as d scribed, e.g., in WO
2005 1796118%% snc %gﬁjrgﬁgsw his fﬁcorﬁorateolS herein in 1g%ésB FE: fPé 1)5; or aﬂsf)1 &5%132155 The term

"nati seqq.?%cﬁié‘é ?ﬁ%ccfﬁc‘aTWgéﬁ??éPﬁaﬁ§§§%‘§eﬁ%?aﬂ?%&ﬁ?f?ﬁ@’ﬁ’ﬂ?ﬂ?é@ﬁ%‘%%@‘éf@ﬁ‘%?ﬁ@@ g., an
extracellukiHomaindeepsericay: nitiialhpircutisngvarisntiorms (@ngigrakeenativeledOspliced forms)
and naturaflyseeputringpattelici yarants. ahhe desmboslebiype RGELS, generally efers1gsa. polypeptide

comprising e ArHNQ.anid SEAUERCE: %@@gi%@ﬂyuepmmgy&%ae (B{Qismn g&%ﬁ{ oW gftype

EGFL7 se ue nce" e ra fers to id sequence found in a naturall y occurring EG

The terms &’n%"bééy E\a% d}éor%l?é%’ fogqﬁ gpen%/sgeogg in é?lcgfgaﬁeg%ﬂtﬁ)?)irf e BrORURLPSeidd 1(ljltlnd
includ@ mor(b&‘?é‘ﬁ&?‘é{?ﬁlﬁaﬁfiég"(@%m FiiP IBRG B TRIRE A IGRRI A e drssiyéishdrantibodies,
multivalentdsaistibodsss Multispestio. avtidodies @1¢. bispecific antibodies:$o dongasthey exhibit the
desired bialagisat MWOn200FARERLERET MU 2007424 5actvity) apdsmayalsa.ipciyde certain

antibody fraqments @ Alesepard ingierierdsial-neiein. an aniibatv.can.bedumans umanized

and/or affln matur eaterm ‘'variab elbre ers to the fact that certain portions o t evarlable

domains di é?r Xter di{ RNy TRCSBGUEREs R Ry it S el Snt4re el ?ﬁ’?ﬁf?gﬁh‘iﬂfﬁéﬁe&ﬁﬁ 8PEcificity of

eachParticarsr ‘ﬁﬂﬁﬁ&ﬂ;}‘f@?ﬁﬂ%ﬁﬁéﬁi@ﬂlﬁﬂﬁfﬁi@eﬁ g By de th& iparability Tenorevesivd distitsuted
throughout#yesy aigaibtecd omiding: 6hiGatitibotiesvitisicpreehtrateedin i eesegmanisscalled

complemepigdity-etermining, r@gﬁmaﬁ@m@@M@ﬁﬁy@mﬁbﬁg&%%%}p%m&h@dLﬂm;%1%9 and the
heavy-chayy,yaable.demains: The-more IOy, ganserver parlions. ol yatable. domains are, called the
tc

framework C) he variable domains of natlve eav ains eac méompnse our FR
regions, Ia?élgl’ ualﬁ%%fl?lfﬁgﬁ“‘ﬁ‘ HEEEBR Y TIERB ™ ‘Eﬂ)‘:‘ﬂfé)cfg T EE RSN SR 6HS
conn%%tlng’iaaﬁﬂﬂlf’?%éﬁ% HASE ST mMtGepait 8 e 13 isheet stiieliié cFhénC RS iveath chain are
15held togetiaeriin iclosel proxinity Gy thierk R +egiopsandiaviththeGhRsHsomdha-athaesehain,

contribute §Qhe.formatian ofihe.antigen &mql&g@ﬁmt@mb@@é&ﬁ%mp%ﬁ} Blvoaggyences of
Proteins 0 ]vwmlfondo% g Ing%%y oE&Ifthc %gg% gogghlgc?‘&l)tt tesuOf){_'egﬁglruc%Qs? i ta o MD (1991)).
The constaht domains are not |nvo veq |rect ding ah antibody to an an igen, baTexhibit various
effector fulCHEhE UM AL HuRicpEtioH 618tﬁ3é°éih$f6’6839 ﬁﬁtl&h‘fﬂﬁﬁawa@ﬁeﬁbﬂeﬁilﬁveémﬂ&ﬂ%&wt’yw
20P&dain dijestionrofaritib dtiierproduitas g idericadianty@nsbindingifragmeéntsgcoalled "Fab"
fragments ceachwith:astogleaniigen-hindipg:sierandakasidhiames, fragmest.whesganams reflects

its ability tq)@ryﬁtayéa)r%p&ynﬁe@m rRatmensyields. A R@EDA, E%Q?mc}a%mf%w&m

aniger-camhing ses anc 2 i, capable of cossing e, 1 e ik ooy
fragment WHiCh CONtans & complate antigen- recogn%’@n ShAS Lﬁé‘gwm € ohieio-one Langmumr

bmdmc model (BIAcore Evaluation Scﬁwarc version 3.2} by simultaneous fitting the association and

45 dissociation sensorgram. The equilibrium dissociation constant (Kd) 15 caleulated as the ratio k,ok,.. See, e 8.,
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25site. In a two-chain Fv species, this region consists of a dimer of one heavy- and one light-chain
variable domain in tight, non-covalent association. In a single-chain Fv species, one heavy- and one
light-chain variable domain can be covalently linked by a flexible peptide linker such that the light and
heavy chain3Vé€bH&&8E8eikte in a "dimeric" structure analogous to that in a tRErSH&IH FeesBacies. It is in
e copfovialion tha) b s SRRsAheRch el damain IRiagt b geis a0 Aniden binding
site on the surface o dimer ctive he Six s confer antigen- B Ing specificity
to the antiBEHY EFGIEVEX EVET HSTHEHE v&r‘i’aﬂréeazﬁﬁ%m (PRl B S F CoHiSARS T EHR three CDRs
specific foramastifenyhas thisebiity thaesogizesitd bindtaftigetoatidugh enasloweraffinity than
the entire hinging:sitass) a1 2 Fberzamflagmenialsocaniainsdhe constant domainekthe sight chain and

the first copstanf-domain-(GHb afdhe hepwi.chaingkah fragments difghirom fap,fragments by the
addItIHP of aef: w]gggédu gvg%glglr?Scarbo% %ermln%ilgf the heag\ig( chatln C%HIT omaijn including one or
more Cystémes From the: antibody ANge region. s e PR SR RHSH HEPETRORSF E8B°1R Which the
cysteine reasﬁﬂ‘i}é‘fﬁﬁfifhe constant domains bear a free thlol group. F(ab")2 antibody fragments
originally were prédloedtesopaits gkiatitfragmentsinhichibiaveihingecsiisteines ibetweenithiem. Other
chemical ceuplingsafantiRodyftagmamsaie-alsadnauigtRecightehains: of aRlRedies: or a

(immunoglghylins): f{&mm&@ rﬁ%bﬁ%&%%?&@ﬁ Gan. @%S%@@ngg Qe 40pfwe clearly distinct, types,

callquap%aél % and Ia sed on the amino aci uences of their constant domains.

ids
Depending 8 the amihd acc‘"ﬁaﬂ%dedg}%él RAR 8?’?5?%&“86%% BYHET M AR AERAIFE YL N-etiyl-
immunogldbulindeaky beiassigreerte diftistdntoidsss (Meradetfife trajerissds Bhecording to
immunoglobudingicdgis sglidgE Atgen ardugMyiandrseverahoktheseroan he fudher-divideddnte

subclasses(isyRES)o® e Ag@ nllgﬁ@tolgﬂ%clgﬁéma&@Md%me%@ﬁyyoﬁna'ﬂe@%%am domains

that Corresp(?ln\gfutlg Ig,elz differe 234} !a‘e%s Qéano n%gg 111]6 dcg ?0 %[m.k umeac]ed gl_% gs For kipetics

20075]806915PCI5U82807?06424 b u, respective subunit structures and
threeimeRRRSTEIGERRUPASHS S ffterort Al RGHBBUT H Vi RRbdihees 2
"Antibody ffagments comprisetonlyrarparitty 8f dmintasedrtibodys thardiditheaortior treferably
retains at Immex,upgafeﬁaiﬂwamsm@Laig;rmfrnhedfhgmﬁbi@m&mwmaﬂlwa&ms'k&teﬁiw@aﬂhabwtion when
present in aam%aaﬂumﬂya@eamlﬁ el ety lAgments éeﬁm,%fagmﬁ o Ggkand v

fragments; qlap 10I|n an |bod|e S le-chain ant e multlsp cific
antibodies forme ro&matntl é% ?‘H? ?r?()%é‘lﬁér}nnﬁ%a%?% 1l %ﬁ agtr:%t %f%géﬁf ?rgw%ghl% tceb?ﬁprlses an
i

antigen birdifigesits of He Snix d‘ﬁf‘% TS PERATTS T abifty TP B aﬁﬁw}} e er
embodimemnt2are afitivogy:fragrient [dorexamplecnesthatcomprisésthe Béregionyretaisisiat least one
of the biolagisalfunctions -normallyasseciatad:with thade sagien when presentinan-datasiantibody,

such as FGRy ﬂgmga@ggargfPpgxlhﬁé%béaaa%@wazgqgn%&%lM%%@Jggag%aalﬁmqt 15binding, In one

embodiment, an antlbo ly ra% nt Isam novalent anti od‘)% that h as an in vivo half Ilfe substantlally

i
similar to 4R Inact Antibo r%‘i‘éé?%‘w“”e ICh°RI BREDOGY PAGHIERY Mdy Complise ok dhigen

bindifg alr‘i"Pffhﬁ’Rl%]d)‘RS“aW @&%i@ﬁé@‘&)a‘ﬁ%é“ﬁfs‘éﬁﬁfé?nng in vivo stability to the fragment. The term
"hypervariable regiomit %Ry, os tdihtrwhennuséd heréinprefersitectheriegionrspafiast antibodhs variable
domain whighare.hypernasiable inl@aﬂuelma@m@rp@wmatﬁqﬁuwLmefm& leeRSs ﬁ%&@mlly,
20antibodigs,cempees IRevariakie ealansihies e W (EllH . a0d fes jahe yL (L1, L2

L3). A number of hypervariable region delineations are in use and are encom assed herein.

Kabat CorRpi&hia ar"t“%"été??%?ﬁ G REGIGHS (EHRY AR ﬁS%&%’&%Wéé‘&‘ﬂEﬁbé%P%‘Eﬁﬁ‘ﬁ? é’ﬁ’c}hﬁre the
mos@éomm&hﬂﬁlﬁgﬁd(Z‘K‘alﬁa‘[:‘é’flaﬁlcS@@Méﬁ@é?ﬁ@?@)t@?ﬁ%ﬁwllm?ﬁaﬁéfég%w herietsg st EdeePublic
Health ServiceNatidnakdnstititesaftiealthi:Bethesdan MD:(1891 )« Ghothie:teferstinsteathto the

location ofithe UGl IRRRS lian vectors) can be mtegrated into the gcneme of a host cell upon introduction into
the host cell, and thereby are replicated along with the host genome. Moreover, certain vectors are capable of
directing the expression of genes to which they are operatively linked. Such vectors are referred to herein as
40 “recombinant expression vectors” (or simnly, “recombinant vectors™). In general, expression vectors of utility in
recombinant DNA techniques are often in the form of plasmids. In the present specification, “plasmid” and
“vector” may be used interchangeably as the plasmid 1s the most commonly used form of vector.
“Polynucleotide” or “nucleic acid,” as used interchangeably herein, refer to polymers of nucteotides of
any length, and include DNA and RNA. The nucleotides can be deoxyribonueleotides, ribonucleotides, modified

45 micleotides or bases, and/or their analogs, or any substrate that can be incorporated into a pelymer by DNA or
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25(Chothia & Lesk | Mot Biol. 196:901-17 (1987)). The AbM hypervariable regions represent a
compromise between the Kabat CDRs and Chothia structural loops, and are used by Oxford

Molecular's AbM antibody modeling software. The "contact” hypervariable regions are based on an
analysis of tNeOA4TEBEEomplex crystal structures. Hypervariable rétfidAsSpies/%dttbrise

‘extengded EMRefY%L?RLeo@ '9 111h§§c U %ﬁ‘oﬁ%l@%&e &?@ﬁ%&&%%%&h@ dnhe VL and

26-35 (H1), 49- 6 orb C(1e The variable domain residues are
numbered 18%‘86?%8‘%8%3%&? il a”é‘l?p?&%?%&cﬁ“&ﬁ%%&‘&@ﬁﬁﬁ?&?ﬂ%‘i“’ StrUCHES TSRR SR SF “FR™
residues areftrosefivariatieltolan besid Jés sethaetivbrtse iy briabiaregneesidlsedas herein
defined "Husmamized " fpsms:ofanmhy mantie: godimnd ae) antikadiesarechimesidaniibedies that
contain 35@!&&%%@@@%%%@% rem-NEPhUmAn immxnaalebllin .ERIthe MeshRatuhianized
antiogges A% UmanTIUnoaRbulne (echient anloon) 10 wiich.esiduss from.a fyperyariable
region of the recipient repiaced by residues from a hypervariable region of a non-human species
(donor antl%@dﬁ)e@éim%fgl%ﬁ%@ “?@P"l‘ﬁﬁﬁff é‘ﬂ*?f@ﬁﬁﬁ’r’ﬁﬁﬁﬁfﬁ?ﬁf@"hé\?rhfjl‘fﬁéﬁbl@s’ﬁ?éﬁ EREERy,
affinity, andbeapamcityedins sompehinstiincds, franteworkregiendkR) residueycofthier ktamaln proteins
immunoglobylinuaikeste piaes dday.arsr espo peiNG Ny NuIan, esidueswdbhurthemnote,, bamanized
antibodies %{cﬁoa@e@reﬁﬁgr&m%; éﬂ%&%r«wtry‘ag@%ﬁ%mg%@@@J;r@m@a%@&mh&qqsa&e antibody.

Thes;—F o] catlonsh{a{e made to urti]e rdeflne antlboqﬁper oimance.. In jener l, theﬁhumanlzed
antibody will"EBRTBAsS SobStartAly M OFArtEEet Sive “ i ?On}ie&}@é‘zlinui\%}comi/asf'l%{ & 46Mains, in which all
or su bstant‘%iﬁ?/j%ﬁ‘l“b’?’fﬁé%Qﬁ@%q%lﬁ%d%ﬁpgu%‘ﬁ@b8?1‘89%‘/%%8’691“%‘ ﬂ@ﬁﬁﬂ%ﬁﬁﬁ%ﬁhﬂﬁ%ﬁf@bulm and
all or substanttallypéiéeof thexrRé: drepthagenat arbursaimishmunogiobulinsieguented Fhiectiymanized
antibody 0%@;516!%&@%& alspLrprisa-alleast 8 Rrtion af ardmawmegohulingeasiantasgion (Fe),
typically that, &E‘H{J}) Ns WQ 200, 1%91%%215&?9114%@5%9%%@%402 2nmLpeglobylin ofgolkl{ther

detai 0 see Jones e Nature 321:522-25 (1986); 'Riechmann et al., Nature 332:323-79 (1988):; and
Presto C@ﬁp’@pg%f}(?fmﬁfé’l{%%éogg Yf%’za)w%see DRERETAIBNIAY rsview St i references
cited thereletzHaEambs. Prarvilberiideua Atergirnesnerasgormin s o R 18be1098)s [halis, Bloc/zeta.
Soc. Transastieinsk2aii 035e 38, (AAp, KuckendiGrossm@yr, Dp-dBioteehios: 42833418949, "Chimeric”
antibodies &Wﬂ@&@b&ﬂh‘ﬂ@, Q%\é@-ﬁcﬂ%ﬂ&%@g% tE]%%%@MMéDQI&uL’%&%@'@ﬁQ@UPBkW@ 10 or

homologous to corresp n in seque cF?epﬂ antl odies erlvegfom artl ualggioSJ??% ss%rc{flellongmg

toa partlcfPﬂar a %%é urgré% or %CTaSS VW]SFG tC}éL Fé?ﬁalﬁder of taﬁlc nlﬂll’laﬁl{)ns S IS |d’ent|ca WIt
hom&EgoJ@%déoﬂjé’s‘ﬁé‘ﬁﬂiﬁ&%@&ﬂf‘éﬁifé&kﬁweéﬁﬁ%ﬁfé@%Wé&qfﬁmeéﬁﬁlﬁﬁ%ﬁéc@?‘b%@%%|ng to
another anlibodeolassdrdsubt ks sotdisive basriralmsen td ot subbsshtibouitsc by IBRYSAY they bxhibit
the desiredrsislogicakactiviipR) (G mRatenrior 48161567 andMokfiseratal, wiaceMatlo/rcad. Set

USA 81 6&5&&%&@9&%&&@3@%@@%@&@9%{ aé@%%qohﬁfﬂ@n@&sqpéﬁ&qf@zimsw: aqtibodies.

"Single-chajn Fy' ckv" fra pmngrlse ains.of antibody, wherein
linkag, h
these domains are COdk 1 y ?I‘(l)%.lkgl er CWpeptfg Ain. Gé nngﬁ e %%%% lp((anImﬁldeptlc‘fe further

com é"ﬁ’seslﬁcﬁf“&f%é‘iﬁﬁéﬁﬂ%@é%éﬂﬁe’éﬁ?ﬁ%@ﬂqeaﬁﬁw H&m%%%ﬁ%%%@ Re scFv to form the
desired structure forantigendoindingd Foria gevrely oisay ded. Bhickihengrsiahé® haxmiicology of
Monoclonal, 28Antihedias:vel 1hild: Rasenburtand-Maogke 186 ShaSpringer nvesag:sNawxiorkssp.

269-315 (1994)- ;g0 ARKIGEN phs A %&@%ﬂ&%@ﬁ\‘i@&&&%@’hﬁb&QI%QHPQQM&@P selectively bind.
The target an 11cﬂxen may be El?ly% i %1 q (Elrate nucleic acid, lipid, hapten or other naturally
n

occurring OF $tREEE doRAT Ve tary gkt &t°8htiSen is a polypeptide. An "epitope” is

the pdftion of the Hﬁﬂﬁ@n If@%ﬁ|éﬁffﬁé?aéﬁﬁ%%éfy"é‘éle‘dﬂ@*‘éwabﬁi@i@hﬁﬁﬁ‘)‘bh’)ﬁe‘/phdéuﬁéé“ﬁﬁ&eﬁf%e
epitope is generathifaspe pticeportivn:of abiouicdk0 aminoasidsyarian Thietermtidiabodiasitrefers to
small antibeglyt fraampesnts wﬁ&&mmggﬁm@nmm13&@&%@@@&&@%% iSompisg-aheawchain

variable domein, (1 sopnectstl 9.4 ght:chain vadable.dan. LA, e sams. polypepids chain

(VH-'IL). By usm er that is too short to allow pairin etween the two domains on the same

chain, the f%?ﬁ%ﬁ RS ﬁjr??ed‘%c?ﬁ%lF‘\ﬁ?fﬁafﬁﬁc%?ﬁﬁlél?ﬁgﬁ?é?wﬂ%% RSB ARG hEr LEENSRd create
30tw60ant|@é1ﬂeﬂ) faningsitssrDistrodiey did deserbedhpiore Tully tire Foriéxasapie LB 404 :097; WO
93/11161; mngdialtingarehathe Rine, datesdeadlor beinddH q00iB4 44348 (1893)The terh "Ridmgn antibody”
ibs onﬁ Whi@@m@%s&h%%ba&@mm@ma@%uﬁa%@ E}e&ﬁﬂ&la%qgﬁﬁ@%p%m%t@ Uaamtmamibgdy produced

y a human an as begen ma ing an the techni or i an anti s.as
checlosed hovein TR Hoan of & naarb I CCULle i e e e
Compnsmdnonoclonal almbodles {e.g., full length or intact monoclonal antibodies}, polycional antibodies, multivalent

45  antibodies, muitspecific antibodies (e.g., bispecific antibodies so long as they exhibit the desired biological
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35non-human antigen-binding residues. An "affinity matured" antibody is one with one or more
alterations in one or more CDRs thereof which result in an improvement in the affinity of the antibody
for antigen, compared to a parent antibody which does not possess those alteration(s). Preferred
affinity matufE€ AHTG86HES will have nanomolar or even picomolar affinitiesl’fﬁifftlé@@a'r‘g'é#%ﬁtigen.
Afflmt)gmatuﬂvgy?r& 91899 Ia 5?}%%6%3 cer a%le ag t%& C%%'i{'; Eeﬂm n(én t%}hetarge 1rel§s il gn a ub?ﬁr can

Bio/Technology 10 escribes a ty maturation an ain's

Random mititig&He ‘é’]@%f@lﬂ??%ﬁtﬁ%?"f%@\?\/ork residues is described by: Barbas et al., Proc Nat.
Acad. Sci. USA 91880918 ¢100#eSele feet il GemertB 4T85 LBOB) it ficet adnsddmmunol,
155:1994-2004:(1985); Jacksanet ad.usdd Immunehddsd (33:3310:1 {1 990} andiklawking et al., Mot.

Biol. 226: 8%%941&%@% Anvibedy.:effestar lRGLonsy Jﬁtﬁ%tgdn@gﬁmpé&w&m%m igsgttributable to
the Fer‘ reglonb{jadl ve 45sequence Fe Jegion o a(g%no acid seq#gnce variant Fe r%glon) of an

antibody, and vary WI it the ARtbody Sotipe. By TBRg BB TS 30671064242 SExamples of

antibody eﬁgﬁ?ﬁ?rﬁﬁ’ﬁdﬁ%"ﬁ%‘* ﬁﬁ’é‘hﬂ’d@‘e (il E)‘i'ﬁa ﬁ?d ARrEgrie et eepEde Atc et Gty oFe esce ptor
binding; antibody-deperdéntaelkmedidtédioypioton i) (ARCE)k phagecytdsis ydewy regudation of cell

surface receptos(eguBcellrecepion); and Besthactpaionotiqaradnibedy-dependenicelrpediated
cytotoxicitys, o AP GG FGIE S 422508 'JAQQI f% f‘é%'%)f k‘&e"iﬂl 1%@1 a%%[l%e%gc%&'}&% 9,5€ feceptors

(FcR%pre;ent onhcertaln cytotoxm ce é atural Killer cells, 10neutrophils, "and
macrophades) EHaBId frssE Sistond ]§f]f: SRR il S %Scfﬁ’éé 1&7 ?@%ﬁhgﬁtcﬁgﬁ%ﬁﬂ R target cell
and subsedtiBtiy k‘?ﬂbﬂf@{%ﬁg‘@ﬁ%ﬂ A eytsbsinss FietahtibdtiescantPrisacyibmxiovelte and are
absolutely regeiretifdrisisahNeiting Irktrewprimentyh delis-{or Mediating AD GaNKeells, express FcyRIII

only, wher%@%@@ﬁ%@%@@ﬁ@éﬁdﬁ%&lm seYRMANd RVRIN.eR exRressioronhematopoietic cells
IS summarlzemn Table 3 a%r})(paaglﬂ A &f ({Q]avgcn e{ffuﬁlnet Annu Rev, Immunol. 9:457-92 (1991). To

pation ¢ ar toxicit
assepig ADCC activity of a 15mo ecule of Interest, an in Vitro’ADCC assay, such as that describeed in

ent No. 5, g@ﬁzﬁ%‘ﬁ“ﬁi"g %?TEW%}Fﬁ%%%éWEJ‘@E%%WPN&”@“?%E?‘i@%“ﬁl%fvﬁﬂe B8rformed. Useffil
effector cellssforsuehbasdaysmchidespliripheral bldodndon ohddlearaeid(RBMCE bwt Natiial Killer
(NK) cells.:Atternantively;ior agditionaliy ABREC G agtivity-ehihe maolecwe.afdatesestimaybe-assessed in
vivo, e.g., mlqaﬂg@gfmggm@éghat disclosed in CIynes et al., Proc. Natl. Acad. Sc!. USA
95:652-56 (1998). 20 %rpnaqn§g§§t r %}5 ngrgw 1 g}es WhIC]fle rgss one or more FcRs and
perform effector functlo re?era%ﬂy, ells excress at least’ ffane pern 81%11 Ceffector
functich. E%%‘an{f:Fe‘%f(bflﬁmﬁ‘aﬂﬂwaww%ﬂwmtmgara*eéwﬁ@@“fﬁ‘éiu@é PeriphetarBsEMeBhuclear
cells (PT3MGHtnamratdillers{dilcells 2 muokodytes; oytotoxic Roelisdnd ngutiephitsiwitiv2BMCs and
NK cells being-prefesredintii-eifesiblgefsinaybadsolated fiam abative.se uieesseg.fFom blood.
25"Fe recepiqr; o kel AessrikesAreceptonihathindstothe, he C%Qﬁgﬁq%@ﬂa‘?‘ﬂg Bedye e, preferred

FcRis a natl\ﬁ T e{nce huimaptF ? More10ve % referret Fch{ IS ane w |ch blndscaq IgG antibody
(a gamma recep1 e S 0 R R Ry B SR R Ry R T b B SR iding
aIIellc?Q/arlé]?’?té"aﬁ’faRéﬁ%ﬁ%@d\?éW %ﬁiﬂ&’éd%’rf?ﬁ%}% %ﬁé@%b?ééeﬁ?é}%wwmlsa%eﬁw@qﬁ@mwéqrég}?e||A (an
"activatingofecéptoriyang ey RIEBIRIR: Yrbibitingreoaptdhs), inhich:have eimilandimiheiaeid sequences
that differ primatily indhe 30¢yteplasmic:demains:thereof. Activating receptor FcyRIIA contains an

immunoreceptor tyoging:ased.aciialionmalllATAIn s eiRlasmic,domain Johipiing receptor

FcyRIIB contains, an |mmunoreceptor rosine-bhase |nh|b|t|on motif ITIM) In'its cytop asmlc domain.
(see review M. i BHEFShRRN YR ?“’“%/‘Fﬂ’rsn‘ﬂﬁ‘drﬁ‘i%Fz‘Bﬁ BRP7Y ¢ K 81 RV T Ravetch and
KineBANNtEREVETHmLtele beas 7P GG @apidrans IMUoHow Gus HoS13441984): and de
Haas et alrpdouabBahGiti.ilMed:d26:330:=41 (1995)i-GtherdhheRs, mcluding theseta: hendentified in the

future, are.gpcampassed:hy theters SE&RnOeren T hedermmalsasdpsiudastheneanalal secaptor,
FeRn, whigh is re§p Q&;{?ﬁi&@%ﬁ%@ﬁ{eﬁgﬁﬁnm ernall @wéo ragnlée;[yasl,t( uyer etal., J. Immunol.
117:587 (197’“6) and Kim et al., J. Immunol. 24:249 5% Tates homeostasis of
immunoglobulins™” h"“\%]@“@d’ﬁf?@%‘fﬁ’?@ﬁ%ﬁ Odlég‘éﬁﬁ)e%‘)ﬁﬁﬂb%w}"ﬁﬁﬁ’ﬁféCWﬁ’thrﬁﬁF%R?é&)6?6
dimifidhed birtlifer o FeRsyThedod et iohtHatpaéhbpeblicttiontis spésificatlys indsmorated herein
by references&eayalsn, Shields et al. L. Biol. Chem. 9(2): 6591-6604 (2001). Methods of

measuring binding.fe.FeRR Ate.KROW SERE B eBhelie AR WAk mm alpwﬁaé%&m? (1997)).
Binding to hu[‘nan FeRn ér}vwo nd serum halfvllfe of ?man FcRu h!gbh a f|n b|nd|n EI ptldes
u

di%blg;ned 1o dirferent classes, There arg ﬁus of mmuy: ulins:
can be assaye In transgenic mice or tran uman ce nes ex es§|ri eRn, orin
primates IgM, and qevmal of these can be further divided into subo asses (sotypes), e.g., 1gGl, [2G2, 1eG3, 1gG4, ICAE

45 and 1gAZ, The heavy-chain constant domains that correspond to the different classes of immunogiobuling are

10



45administered with the Fe variant polypeptides. WO 2007/106915PCT/US2007/064242
5"Complement dependent cytotoxicity" or "CDC" refers to the lysis of a target cell in the presence of
complement. Activation of the classical complement pathway is initiated by the binding of the first
component ¥ th&?¢gHEiEment system (Clq) to antibodies (of the appropria!@@ﬁﬁéﬂﬁéﬁmﬂ:h are
boundéo ﬂl%ﬁ%(?&%ngtfdl]QtIQLSPS;I;QB?SSﬁ]G Sk um Q’L‘r&(‘, gen:tag lleaf:tl Qiél’la‘-‘a (% 10 18 96@& T.Scrlbed In

Gazzano-Santoro et al., J. Immunot. Methods 202:163 (1996), may be per peptlde
variants wﬁﬁ?sé‘rféﬁféd”i&%%éﬁi‘dﬁl NG a8 Sequences and increased or decreased Clg binding
capability are deschitedirirtyScpaieprNG: 61194 GH1R «a P NTIDG5 1842 Thecontemisdithose
patent pu b}kraimneaarenanmﬁiﬂﬂﬁymm mwaﬂeduher@m&w&etese&ma&ae ratseridusegigetaly J

Immunol. 1840444 ]%b(% (gpgr@es of anti @Mgmaﬁﬁmgﬁ% qf(‘db%mglgi%lﬁtt ﬁgypgggotﬁegne which
|nh|bqg or |ieduce oIo ic acactlw%bo 1ythe nt| SH blnd (—:imedr1 bIo antlgogles or

ar ant les AT mo T1SPes Qrin ntiho
antagonlst antlbo es su §tantlaﬁ% or C Te‘f %H IOa[ gica aC'[IV ]

"disorder" 8t *YigBAESE-4R9ES |ff6$1nﬂ‘?a?(\ﬂ}6ﬁ1?f ﬁ“éh‘é?ﬁWPdﬁi%é%tﬁﬁ&ﬁﬁW?h%%‘ﬂfH@f&ﬁ@é/molecule or
method of tHainpertion (oTtwd inckadds chtonicrantiacute digexddersoendise ases inoludingothose
pathological.genditionsumich-predisposeithe mammalstathendisasdardnguastion Aiornlmiing:

examples of . ﬂ'ﬁﬁ’arfé%E&b%%@%&%%ﬁiﬁ%@&'M@&&}J@lﬁf”@@%%%@&&”R&%‘Jﬁ!l&édm&r%or%ﬁé%@9ma

blast sarcoma. . he terms cell roliferative disorder" and "proliferative disorder" refer to
dlsorderst A e A OB R it B HRR Y S §FEE b ABKAST & ibﬁ%lﬁézrha"ﬁdﬁ”ﬁ K '8ha dibodiment, the
cell prolife Fa?ﬁ}@‘d’l’@b?d%lﬁﬁ@ @aftest abodyT HRigFemals. Ssddhatdiny referstorallcnapiiastierézt growth
and prolifevation awhethe romaligranhor deibign; @ntialk prescandérpusiaridgeancerous cells and tissues.
The terms "cancefye L&an@%%lam@eé«lu&a‘é@muferayvexdiamdﬁrqé{i’p&@gfem&\&e ﬂé%@g@%%and "tumor" are

not mutual%}%x%lfqlg} agig,a(%omatgqgghtgcme;rn%l’\marlab e 11-1r shoeu%%[En a% af:(])ce';‘m%rc]uraﬂ,c% (f g(? &I’ enret
desc ethe siological condition in mammast a IStﬁiﬁa% aracterlze ]E)
i

un ate ceII
grow proTlfe %ﬁoﬁﬁgﬁfﬁig‘épgﬁ CARLSF B Re BUPaYS ited (¢ dareindin )g %%ﬁdrf?a
blastoma, Saredmial bird teirkiatisioMeies pan e arexahpreoipesk danseBideferde squamous cell
cancer, snialkpiethdungConeerppi REaYGEDELY € Saphagealcanceihastrogyto Man sothissue
3OSarcom@z,mﬂdgmulcgﬂqueﬂa&ﬁﬁgﬁgmag@ﬁ%%%ma&&hﬁﬂ@@%@M&%&é@%ﬂ% of the lung,
cancer of th¢;petionelm-Depaloslluiap sanach, gastaiiestingl sancer, pancreali papcer

glioblastoma, cervical cancer, ovanan cancer, liver cancer er cancer epaFcI)ma Breast cancer,
colorf eand&FOLH Srttat SArickie! ERESMBLASFOF URaNEVLARSGIANS SEIRFAFPHEMd eXVemBia, kidney
cancer, livereemcerKprastale earidethiyvelvabeaioes atidyroidecan Cafpidpdticioarsindmabddrain cancer,
endometrialccangesstestigeancet.cholangionareinena, :3&galihladdes cansinomaigastsieGarcer,
melanomaggnd.yarious types of head and neck cancer. Dysregulation of angiogenesis can lead to
many disorders that can be treated by compaositio s%nd methods of the }q}g%gtlon The)se disorders

crvarianie 1eo10ns ma DI1SC X TVar IC (4 S
include both non-rmEoplastic and neoprastc SonditionS ResH BaSHECohdtione nelude vt 4 not limited

thosé%eséh@éﬂdgﬁé’v&ﬂ BrithdopristiaidBraErSinehd &66&%@%&1%%& ’fb“iﬁfr?d@sT?@d’ BiEdberrant
hypertrophipranthestiser he urmatoid @rthditis $RAK psdriasis, [psortatichpladuiesiosarcoidosis,
atherosclerosis, 4Patheresclerotic plagues diabaticrand.etherpieliferative, refinppathies ingluding
retinopathy, of prematurity. retrolental fibroplasia, neovascular glaucoma, age-related macular
degeneration, diabetic macular edema, corneal neovascularization, corneal graft neovascularization,
corneal graft rejection Fatin AER SHETIANHE (A TiTHRy SIS Ti5e 8 S5ET gr??ﬁ?f’gﬁq FHE%HYle (rubeosis),
oculéﬁneo@%&ﬂl%‘dﬂ%éﬁveﬁ}a‘%ma? FestermsigodniativyErdbrivraekmhmiors (MViNNichsEningioma,
hemangiomajangiofiromagsthyripichhypeiptasiasi{inetiidin g Graves4bdisease) p Loeneghandother
tissue trangplaniation:chy enic. pflRrmALIon.1ing Jnflanmation: Ree | WnBo M Quch as mouse, rat,

2007/10691&)50'3% 110%1%121} I 121/19@ %avzmg the desired specificity, affinity, and capacity. In some instances, framework

agments.,

region {(FR) residues of the human immunoglobulin are replaced by corresponding non-kuman residues.

40 Furthermore, humanized antibodics may comprise residues that are not found in the recipient antibody or in the
donor antibody. These moedifications are made to further refine antibody performance. In general, the
humanized antibody will comprise substantially all of at least one, and typically two, variable domains, in which
all or substantially all of the hypervariable loops correspond to those of 2 non-human immunoglebulin and all or
substantially all of the FRs are those of a human immunoglobulin sequence. The humanized antibody optionally

45 will also comprise at least a partion of an immunoglobulin constant region {Fc), typically that of a human
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5injury/ARDS, sepsis, primary pulmonary hypertension, malignant pulmonary effusions, cerebral
edema (e.g., associated with acute stroke/ closed head injury/ trauma), synovial inflammation, pannus
formation in RA, myosilis ossificans, hypertropic bone formation, osteoarthritis (OA), refractory ascites,
polycystic ovélﬁa%‘?fﬁi’é%(zi’éé endometriosis, 3rd spacing of fluid diseases (pRTIEAENY/ erdpartment
syndrame. BHITIS.RONE FisrRRSlRINS fiRtolds. RismasJabon.chiqnis nfiammalion,such as 18D
(Crohn's disease and d ulcerative co tis), 10 renal ‘allografl re ection, inffamma bowel d disease,
nephrotic syndrome! iHdest ey Gr Q”Bér?ﬁnf”ti‘é’éﬁéo H%??é &%iﬂf‘n)(n%ﬁa@ﬁﬂ@efi’}k’ﬁfé}%ﬁﬁﬁméﬂfé ffits,
hypertrophisdsegrsicinhilsitiberat Naivgrowthmdstedwdbersyndrontdrpyogeniégrali6fmidnetrolental
libroplasiagiscleradermasirachamaz vasculan adie sianssssynevilis seeumalitis.spregalampsia, ascites,
pericardial effusion-(such-asithakasseciaigdwith pa%'gﬁmfs@),fa@qepgwéﬂoﬁtgmgn hg:iarm, wasting”

dlsorq8r( stin ndrom cachexia, sarc #ena refers to a disorder. caused 15bty undesirable

and/orunhéa ngf 1635 E)Of \?\}:éei‘ah?élll SEEBFBS: Y Cal MASE “Th the" B m HAPRS RIS %and cancer
patients, w&&mé%@a%%&w%lﬁh HHEds; f@aafa%?é Bf ﬁdag}%éigﬁtﬂiﬁ& m’atﬁg botiognssfat and the
fat-free companmeéntsciNasting:divedisestan erthehespivef inadeguate intdkescffapdiand/or
metabolic ehanges related4o.linassandiontha, aging pracessGancRERalsMs andiP® patients, as

well as pati%@k%z&%"9%‘('@95%&%%&%&1”&%@}5;95 Raying,grronic Jnfeglions iMuungiagic diseases,

hypertgyrmdllsm Crohn's |sease psychogenic disease, chronic heart fallure Or other severe
trauma, fre"aldeor‘i:jfi VRSUiitSia et W&%ﬁng [ESHSEWIICR is sometimes also referred to as cathexia, a

metabolic and, sotesieriédn &R eatiiby disorerdr ieaeHe qans addiloraly Earattar 2zebisy.
hypermetablismiandirypereatabolism Alghquihcpatchexia and-whstingiseaseadenireguently used
interchang&ﬁ&mgégarﬁ@ﬁélqlwaﬁﬂe}ge@mg el mﬁv@ iS:Akieask.onehady. QM%%%&M@&E&

S Sae R [RTASIe SN 32 0ss Al Te s mass, andapiicua, body cel
mas écMayer 256 1999 Sarco enia, ye anfg{g]er such disorder
WhIC an éﬂ%’&“ﬂﬁ %{gllﬁﬁ ﬁ?ﬁﬁ@?ﬁﬁé‘flq b‘?(‘f%lf&ﬂ%& E:’ECB)}( REDERTSAE Wass. End stage

wasting disease d$ deseribet: atsove vapd deissiop ihindividdally suffelingforeitie ot heiia or
sarcopeniauay be AGygetchearsinydiieatnentickefexs, tapalinicalénterventiopuinmn-atienspt dapiienthe

natural coufsg.afithe ilrydj:yg;ggggnqg &%l;@&iﬂ& treated, and can be performed either for prophylaxis or
during the course, of, cllnlca, gt%)ﬁpat ol ogy. Desirabl Ef%e amog t{yea mens |gclclljd%gg)£ev tln% occurrence

or recurrence of diseda6r alleViation of syniptoms., dimimsament of Shy-diractof Thife@ paihological
cons%aueﬁB@‘bfliﬁ‘é"&i%‘é’é§€‘eﬁf@&Fé§§“%H‘Hﬁoi‘laft%a’&flms@é’@é”ﬁf’é@%55|on amelioration or palliation of
the disease stateTandrerhibsion’ orfimprovet pitognosiscints stine embodiméntsjtentiboblies of the
invention argrisedtasietaydeyelopmentotiandiseasp.andisordenAnrindividyalionsybiestn @
"patient” Issgnyssﬁﬁk%m@,cﬁdg mammal, dﬂ%%k@&%?ﬁ%@'%ﬁ !a%mw}ja?fép%%mg@m nglude, hut are

not limited to humaq}m glmfstlc and farm anlmaf?}tan zOem 1}%ortgmor ef annuals, such as dogs

horses, cats, Sowa: & AR SHECH S BRSOt BFeT e R OB AR P GEE and for
peno%% of%@1%6%%@?15&h%@@‘%ﬁ%%h‘éﬁ%%ﬁﬁ@bﬂé &r ﬁ’?&i}?ﬁ?lé&ﬁ@“r@‘%lﬁﬁ93(Héiébéuilcally
effective amdumt! ofa Substariceiniclecule, 66 tHednyvertin, agonist or antagonist 40may vary
according to factorsishehaagthe: @B@ﬁ@@@i@tﬁt@c@%ﬂﬁ%@@oﬁ wfgéghg Rfithedndpadial canct &he ability of
the substagesimaleile, A90NIsLALpHRAANISLIRPIG 8 Jesiterisnanse Inhe indlidulad
therapeutlcal(lgl effective amount is also one in which any toxic or de rlment ffects o

substancelEIEaT e Kgbnist 5F %i%‘&?ﬁ@‘t‘%ﬁ@ﬂ}%éf@ﬁéfb‘%v the e rapaitiea Ny behenenititects.
A’ pr%hyl%féh‘éaw effsetiVedinsurrerefers to an amount effective, at dosages and for periods of time
45necessary, to achigbetherdesired pryphylactit sesulhhds:Beprophylactic toseRuseddnaihjects

prior to or ﬁt@%WQ@QM&Q@QQ&JﬁQH W&2004084242:Readier ‘hi@g@ aqiaga§%a§%d$%l%99£y'actlcal'y

effective ampuntt |caII but ga”l will be Ie t ant (? herape L{tlcal ly effectlvle amount.
SG‘; 10563 I‘all()ll e ]ﬁC]‘] matureda 128 Wl 1AVE 1), T01ar O oh

The term &I&( OtOXIC agent as u ereinre EI’S foasu stance at Il’lfﬁn Its or prev@nts ﬂ'le ftmction of

cells and/dFEaiFE&E He&RIctivicar Ao FHETRHRR FrerueE s hy R modetivdits & E.g.,
At2140 11 e1428io¥ecRet86 IRE-S SRS Bles2riiRs HyBRvamtradivactiVeisdlopesiofhif)ing. Random
chemotherapeutisiagarits exfformethot@xadi@ues is described by: Barbas et al., Proc Nat. Acad, Sci. USA

B1:3809-13 (1994); Schier et al. Gene 169:147-55 (1995); Yelton et al., J. Immumol 15519942004 (1995);
Jackson et al., J. Jmumunol 154(7):3310-19 (1995); and Hawkins et al., /. Mol Biol 226:889-96 (1992).
Antibody “cffector finctions” refer to those biological activities attributable to the Fe region (a native

45 sceuence Fe region or amine acid sequence variant Fo region) of an antibady, and vary with the antibody isotype.

12



10adriamicin, vinca alkaloids (vincristine, vinbla,stine, etoposide), doxorubicin, melphalan, mitomycin
C, chlorambucil, daunorubicin or other intercalating agents, enzymes and fragments thereof such as
nucleolytic enzymes, antibiotics, and toxins such as small molecule toxins or enzymatically active
toxins of bacAARKUHYAL pl.ant or animal origin, including fragments and/oRGEfi&k&7iHeeddf, and the
various anyiymor. o ancangeLAaents daclosed ARaN, QL YIRIoNE agels are desgribed below. A
tumoricidal agent causes &estructlon o ?Lgtumor cells. = c}llem&%ehp_eutl agenltyf is'a chemical
compound GEBRITRMRE TRt e O Ch P EXe PR BIeHEhGiharepeirit -y anteantien’ skylating
agents suchésahicspaand CYTOXAN T Rydlesphtsphamide; alkyl sulfonates such as busulfan,
improsulfan and pipasulfasipazitidiressuchiasihenzedopa varbaguone. metiedepaiandurgdopa;

ethylenimi@9&@@%%%@@5%@9@5@&%@gi&gn@mﬂm?@ﬁo&&%t@e(!@@%mﬁmiﬁﬁm (NKyeells,
20the1tMIenthosgp oramicle, trletguéy[%pelthlo?hqsphofrfa_m|Qde§£and trimethylolomelamine; acetogenins
(especially BUTRAGIASAT DUlTE Ainone). deitar Fra%%‘r;gcsatﬁﬁlé%ﬁ‘??ﬁ} %%%Blh%i}gﬁﬁﬁﬁé‘iﬁ%)l_ox
beta-lapacHefiesTapscHoE EelthitiHessstetihrathertpatisanm ptotheuiss (inail Singy teis yeithedéranalogue
topotecan ¢PFY¥GANVETING YoGRT kliingrifintecamy CAMR TOBAR FOY CatityttamptethiegRijisagpolectin,
and 9- amipaGamptatbeeinlybryesiatingaatystainnCe-A0aklnsludingdisackozalesionsarzelesin and
bizelesin syaialic, gaNRlagkenl:PeRaRMUialonn: Radopmylinig: agdh enipasiden cppipghveins
(part|(1:§larly cryptophycin 1 and cry, ptophycin 8); dolastatin, duocarmycin (mc?u Ing the synt?wetlc

analogues RW-S L8 5 BB TR Y Si8titetsBin: anrabrhin, S sartbaica it §osndidtatie”
nitrogen mErstirHS Stiet a8 -dridramBuEive ertemaphiasiechoisplidsphamisies esidamusiierel

ifosfamide pmeichiaseibamins,mechlerethamine exide) bydrochiasideynelphalan ynapembichingt
phenesteripg ,piednripustinentrofosfamids, wrack mustard. nitipswieas B0suchas:carmmstipe,
chlorozotogin, fotemustine, Jamystine, th%é§tine, and ranimnustine; antibiotics such as the enediyne
antibigtics (e. g., ‘c‘allcéheamlcm, especially calicheamicin gammall and calicheamicin omegall (see,
e.g., Agnew, Chenfl'iia} EECRAYIS 35 PESST88 Possy- tyRarhitom FricitRfiRg eyhehaeiacar
esperamicitisiasiwelhas heurarzinostdiinteh rofopitan reDak e fetatddncimo ieproteirt Baediyne antiobiotic
chromophwtas).yaclaginomysinshactnomyeiny Rt hamyeitnazasein eENeymycin s actinasycin,
carabicin, %ﬂ&ﬁ%@;‘&l_x@%@ﬁzm&)%ﬁ%ﬁ&r&?ﬁﬂ%MEL”&&j ARCINQYER. davnarubicin, detqpubicin,
6'd'aZ°'5'%ﬁ9},lrg£(?F;I%{%'Q%{,é%)I:‘)(;EA‘NYCm Pl (aoxorublcm (including morpholino-doxorubicin,
cyanomorpholino-c oxoru%mm,tﬁ-rﬁyr’%ﬁﬁo oxorubicin and deoxydoxorubicin), epirubicin, esorubicin,
idambitin, marcellBiifERL MtOTARCHIE 4 A 'SSHITtERVER © TnfeteieAGTC BN dGarssyedn,
olivomycinssipe plonmpcinypottironmy i, plromycinyduelbimy dinne odorubidin, dtteptinigringsireptozocin,
tubercidin, .ubepimexizinestatipnzeMukicinrant;metabolire40such asmetholrexate andR-fluorouracit
(5-111); folic.agid Anglagues.sushas dengrterin. metholexate. Plerarterin, st exale:-prine

analogs such as fludarapine, 6-rnercaptopurine, thiamijprine, thioguanine; pyrimidine anal.ogs such as
ancitagbine, %Tzamt{ S%? ’(Eitg%fﬁ? 1icr’f{e? ?:%rcrﬁ% \ﬁerff%%ltf]léiféélﬁlli?ﬁg‘f%?8%”8%?5& fr‘ljg,gg SiRdhEs engcitabine,
floxunBine sariteRje Asraiie hae b alstaipnecatoimio&iheonessropiometecepitivstamdsmepitiostane,
testolactonetiant= adieiiadd/Suck asaminoglutethimidejsmitatanactnlostanetolicrasidoreptanisher
45such as &slinicaciduasesiatoneimidaphosphamideglycoaide, aminolewlinic acid eniluracil;
amsacrine;, WO 20074 96915RCTAIS2001/064242 Shesirabuell, bisaatrene, edayanaie defofamine,

demecolcing; diaziquone, elfomithine; elliptinimn acetate; an epothilone; etoglucid, allium nitrate;
nydroxyur A e e RIS Fody PARGHBIHS LOEH ab thigter{intedrd s Sahe e
mitogiGazoResniitbwinstimscio hrofititishio nframsrmespemestatin horenafiat: lsiraruiBiciariesoxantrone;
2-ethylhydrazide;procashazirepPSKr polysacshatidacamplest(IThaNatupak Rrodasts(hugene, OR);
razoxane; fNizoxin.,SiZofiras; GPEYSRNDANIUM . IGRHAZERIC A JHAZIG ARG s homeostasis of
2’2'12"'triCE}L%58§fi(ﬁ£fgaéll§,{“i”ei 10trichothecenes (especially T-2 toxin, verracurin A, roridin A and
anguidine); urethan; vindesine (ELDISINES, FILDESINC); dacarbazine; maimomustine; mitobronitol;
mitolactol; pipobrOHaR* JHeESIHE sFABHIBL Y (aarteh iRrstEpe Gt i RFTt (EYpaciitaxel
(Bristél-Myers S qiisbraseolbtpriPringetoiaN. DrABRAXAN By mi@remciphoisdréesisisuih 2érigineered
nanopartictederpulationseiqpadalitaxel (American Pharmaceutical Partners, Schaumberg, Illinois), and
(Té\éﬁ;ig-ES d%a@&s&&ﬁgg@ﬁg%%ul% Rﬁﬁ%ﬁ%%%@@éie}é%E%‘ﬂ&?&éﬂ\@ﬁ”ﬂ%&lﬁﬂ?&ygtﬁf%@f .

. 6-thiaguanine: mer omuine; me xate; platinum analogs such as cisplatin an
Carorat ) S e e e B B S e
vincristine {ORCEVINFTY; Bt SsUE SRy Eratih B eNAVEE BIREES F Revaritisiis e datrexate;
daurmycidnarsimsbtehifs ibandroratectogoisomerase inhibitor RFS 2000; difluorometlhylornithine
(DMFO); retinoids such as retinoic acid; capecitabine (XELODAS); pharmaceutically acceptable salts,
acids or 20derivatives of any of the above; as well as combinations of two or more of the above such
as CHOP, an abbreviation for a combined therapy of cyclophosphamide, doxorubicin, vincristine, and
prednisolone, and FOLFOX, an abbreviation for a treatment regimen with oxaliplatin (ELOXATINTm)
combined with 5-FU and leucovovin.



Also included in this definition are anti-hormonal agents that act to regulate, reduce, block, or inhibit
the 25effects of hormones that can promote the growth of cancer, and are often in the form of
systemic, or whole-body treatment. They may be hormones themselves. Examples include
anti-estrogefsG MY E&lettive estrogen receptor modulators (SERMS) inclucﬁﬁ@/ﬁélﬂéwaﬁnpié tamoxifen

(mcludéng NOLVAREXO tamox ISTA(,% aé?’i? =ne |fen di-axytainoxifen, trioxifene,
keoxifene, LY11701) 3 oﬁan(ﬁri 3?15‘ {af ulé\AE?v T ﬂ;?olr,ge?% élsﬁﬁ ﬁm eo%ééﬁe)é e“émebé’ttt%gen

receptor dé\‘?\ﬁ?%ﬁ‘ia&%’ ERUSE %{ﬁ‘élﬁat‘sc‘fﬁﬁfefﬁﬁéﬂ%} Nic] éﬁjﬁb?ﬁégyd}‘%*ﬁ%‘mﬁ A thesRafs, for
example, lefitinizingdronriorerréleasinghoimorishflabiRbaggomnists stich astolP RON(rpand

ELIGARD (spdesprolisie-acetaiengoserelivracetateshyserelin-acatate and:ipterslin: athefnmuol
anti-androggns aueh. a3 fldiamide wpjlutamide and bicalutamide; and aromatase inhibitors that inhibit
the enﬁyme aromlgtfase t\{/1vh|ch requl ates s%tr %}ﬁééroductlon in the adrenal glands, such as, for
example, 4(5)-imidaZoles, aminog Iu imi RSB FHEGEEB SEETAR AEERAS Mg
exemestarodBaaS e ‘*f?fdffj%ﬁé} @%RWI@@RW\?@FS%GF@ VEERVARA(r) Tstrerzee caReFAXRIMIDEXS
anastrozolevtiradditiorspsuh.tefintionef ichémpthierape Uiic. age Mssiaeludés/bisphosplhanrates such as
clodronategferoexample, BONE/FOSS or OSTAC:(r)/), DIDROCAL(r) etidronate, NE-58095,
ZOMETA zotedianicagldigledranale, R %ﬁaﬁmyaé%@éﬂ&%mﬁ&%héﬁé?JZN% DRMCIONALE,

SKE IP(r) tlludronale or ACT S risedronate; as well as troxacitabine dioxolane
nuclebbide ty oI AhaTsY) Péﬁ“ﬁ%&ﬁ%’ék&tfgaéiﬂ‘ﬂ’@fé%‘ﬂd&§g‘5’éﬁ‘ﬁ8ﬁf&‘? 157 SHBLE A TR SkpPE&ion of
40genes irfsigiakiig pathwealyEcimiicated in abherant cell proliferation, such as, for example,
PKC-alpha, Raf, H-Rasjcand ‘@pidermalgrowtivfaciorsecepion (b k:R)cmacaineshsueh/asccule

THERATOR Elemaaam@%ﬁ@ogeﬂﬁﬁaaﬁa&m&g@mﬁm@rdgz%%qlmléym%ﬁ% MR YASEIIR1
LEUVECTIN((Q‘vac dVAXI nigagll\{ialqglﬂe LU TOTECA!\%}1 o oisomer sef_’laisoglbltor

ABAR§LIX{ nlr(l)lgl‘ln a grt{f stmé?tgjg te an ErbB-2 and E6 fyrosine kinase smal 1%30Iecule
inhibiSr alérSdf?H333}‘313&%‘:W?@Bﬁ%ﬁ“‘é}?ﬁ*%‘ht&?’r?féﬁéﬁﬁ%%?ybé?é@éﬁté &°E8ME: 45acids or derivatives of
any of the above. TW®R007 rB6S1BRCRUBI 0T 0642428 Aistgdolittcrhibitody e ntt aheradsed
herein refersiteacompolachomeampoesiioninwhich iohibis:gravntb of a:eal-{suchsasaicelhexpressing
EGFLY7) either in vitro.or in mfemux%f&h% grQWiR.nbiRifery. A0SR WIQ%HO@ﬁe\@{%ﬁ@m'ﬂcant'y

reduces the 1;):gercegt %%%L%% S s2 ch gesr a ce qdngﬂggigsn%%%% |£1 S.phase. Examp es of growth
inhibitory ageﬁié inAUBE Sgents that BIOCK cell tycle progression (A 5hlacE'sTh&r thah S phase), such

as agénts tﬁ‘éﬁ?ﬁﬂﬁf’c@ﬁ‘@ﬂﬁrre@lﬂéﬁﬁﬁlm PFRISE: affestreladEical MBS BrbEKe refiredueE e vincas
10(vincristine and Writestime); taxihves cand topoisonierasetit ihibitoisisuctitas doxonruiciay is
epirubicin, gatmoeruhicia;-Rtopesideaaddleomyeion Thase agepts thalaerastCl, alsaspilhaves into

S-phase agearrcﬁ%n%m!ﬁm%ﬁ!i%@ém agents.such.as. lamaxife Mé@%}d;&)?%ﬂn@ icarhagine,

mechlorethamine, chIatln m(ﬁt ?t exate 5 flugrouracil, and ara-C. Further information can be found
in The Mol B S LS CaRGST MEHdaIgs R S e S P e st P ttad E B gy cle
regu%@ion,SHH‘EWQéﬂé%?%léﬁ%ﬁfé%fﬁia‘éﬁ@%@émwf 5 Mg aREb Bt cals twB SdahdersoPhiledelphia,
1995), especiallyup. £3«Jdbtaxanes ¢pachitaxel ancdpretaxelare, antitancer arugs aath, derived from
the yew tr%ear@@a@@mm&%mﬁﬁé%gﬁbqmgaﬁ@yI@%Rﬁ@@f)w@r&mrf@r&mg gmpean yew, is a

semisynthelie, Analogue al.easlaeL il ox ok . Rilstol Myets 3AVRR). Ladiiaxaland dogslaxel
promote the assembly of mlcrotubu es from tubulin dlmers and stabilize micd %u es by preventing

&polymeris BSh HRIGHPEEUIFRTH (RS TR IEA ‘i‘?f‘?ﬁrt%"é‘ﬁl@é?@cﬁdﬁﬁlé%i‘ﬁblf:‘?ﬁ‘”}%‘%ﬁCéf?‘r’l‘ﬁaracycllne
antibiStic. FHEIFHFCHETRica BaecoTdoxerupiimig (B8ueisPe O (@4 and neck cancer. Dysregulation of

amino-2,3 Gdirigeoxyear leelyxoshexapytanosyBoxy et 8, 8y Lontetsabydra re:8oddor the invention.
-trinydroxyr8e(hydioxyacatyOsds RetRexysR, 1ar Qéﬁngh@%ﬁf%gi@nﬁmmn@n@m ESegIPR-cemprising

D B b S ey
which comprises an Fe region. The C-tefminal lysine eS|due 7 2Baccordin %tot numberlng

system) oﬁ‘?ﬁ@@%@%ﬁ%ﬁ&?‘ﬁ@?&%&ﬁ (ép: é’ﬁ%ﬂﬁﬁé’s‘aﬁﬁﬁ@}aﬁﬁfﬁfﬁﬁgﬁﬁlﬁ*@f E58RpEptide or by
recofitbinamteessefimeentig theditbrtieiodadicr erditiy thepotipeptidéngxecordingly pawomposition
comprisingeadqualypeptide:h awngan:truegionacatd im@&mhﬂgciﬁmmjm&aamm H&e.pelyReptides
with K447ﬂ¥xm@lgll&%mr&m&vaqﬁ gso@agem&m 995)49 south.and wishout 1as KétfLasidue.

Composmons of the invention and eth ds f makin same OThls1 invention encompasses
VasCULarisa 0110 1 3¢ an kng COSIS ()(.,Ll 4l NeOoVaEs ISCASe,. vascular 163*6110815 arterovenous
composmons includin arm Ical compositions, compr|§n

malfozmauons( VM) meningioma, hemanclomd angwﬁbloma thyng hyperplasias (including Grave's

45 disease), corneal and other tissue transplantation, chronic inflammation, lung inflammation, acute lung
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EGFL7 antibody; and polynucleotides comprising sequences encoding an anti-EC L7 antibody. As
used herein, compositions comprise one or more antibodies that bind to EGFL7 and/or one or more
polynucleotides comprising sequences encoding one or more antibodies that bind to EGFL7. These
compositiond¥a¢fiitte&iScomprise suitable carriers such as pharmaceuti%mylﬁ&mmkxcipients
includipg buffer R\ﬁglcp are n"%%" 35 n%%‘a";’” int eart. ;I;lheﬁl1 n\{&gtlo &lSO encg sses isolated
antibody anél1 ynuc otide embodiments. 1he mvénflogh Ald0 enco pasl(ggscgﬁ Stantial ’bUre
antibody aﬁﬁ%ﬁ]%\‘j’&’é‘b‘f ﬁé‘r@fﬁ%’d‘?ﬁr@?ﬁé"}w ¥ e anope M aptihb dresus fireinvantion are
preferably myoriteleniEiaAlsrenconpeassethivithinaheisto e theinyentionate Fabywad!, Fab'-SLI
and F(ab')ifsagreents-ebthe;anii-B b Tuantiedies.promided.48hereinsyThese antibedy-fragments can

be created, by fragitionalmeans.such.as. enpymatis didestion. el mavLs gen ElRLE Ry figpmbinant

technmue %Jﬂ;l) tlbod fra ents maxvl?e chrmerrc or humanized. These f rag ments are useful for

the diagnostic an ﬁr‘%lsceﬁt}c aﬁ?ﬁaot%l SCEt ot DRI Symﬂﬂlrﬁn%gfé‘ﬁeﬁl"éﬁ}f%éaﬁ&%‘%‘fr@aébtamed
from a pop%féiﬁbH"B’f@ﬂﬁ&dﬁﬁaﬂvlﬁdﬁ*ﬁﬁg@ﬁ%%hﬁmf%d}@é}tﬁé of thé feivideddraiieisotliesossmprising
the populatiereaiesidenticakexecapt forpossibendturalivdcoaltingurmutations, 4bihatsndayngipresent in
minor amogtatsahius:dhesrpadifien menacianals éﬂh@i@@@ﬁ%&h@ﬁ@&&%%ﬁ@s@m begs WO

20077106915PCT{h152007/084242,7as 00t bEINg AMre. ol dISclelg AnfiBades, w.., T1s ap-ECFLY
monogonal antibodies of the invention can be ma e using i!'u oma meth 3 escribed by

KohlePet aly, Misiiie S86 R gREL Gy 8 il B ‘ﬁ’?ﬁ&%oWF@é’b‘ﬁﬁb ﬁﬁlﬁfﬁ‘ﬁﬁaﬁﬁﬁ%ﬁdg 15’8 Batent No.
4,816,567 2nsctimetimybriddirmditethed 'arhgusdesroipe o Bppropiditeisbdiraithabe Suehdas &hamster, is
immunized:te d0ekcitdym phacyiesdhat produce-anaresapabtenekproducing antibodiesihatwill

specifically.ping-taithe; Rrotginlsed fQki0 W&%@&A%‘Rﬁ%%x&?%ﬁ%ﬁ generlly e saised in
animals by r’pult le subcuraneo ‘f’h éfoctlntra rltopeal &E’) |nj ctions E( (l::rlaznarad an adjuvant

EGFI%B neS] Crtsem ared l}gﬁm methods well-known | tr(lie art, 8%1] yr? which are Tarther described
herei FoP%&%PrrFﬁlédﬁsé?fﬁrﬂﬁ?ﬁﬁﬁfﬁr@dﬁﬁ?é AT B PR BRI B P HBTVR I WS diitse aftiseit,
animals areivirraribedwith & derivative:of EGHL M dratcontainssthes disrdeelatbexkSdoitigin:(ECD) of
EGFL7 fusedia-theibe ppeiamaian it muanogiebulin Neavy chain:lmeneembedinent.animals are
immunized,yith, ap.5GEL/aG 1&%9&;95%{{&;6ﬁ@%@é%ﬁéﬂ%%'!)6 e INMUNIZEd, A0AINSL
|mmunogen| ates orqge |vgltlélea % 7 with m nop os? o%l id A MPL)/trehanse
dicrynomy¢6fa e%& MJ (Rior ]Ilm(r)ﬁﬁn%c & JeSEAIH, dflné3 “THrafitton "BRY MhE Sofutish is injected
intrad@nnalfy &f ﬁ‘r’@l’&ﬁ)f@ Sies (T%@Wéﬁgelé@teﬁfetﬁ%"ﬁﬁl iell<ardcpBBstean %ﬁﬁﬁt 1‘@ %%%“Pﬁ%é‘?uaim?nals are
bled and 26theiiseunvisiassayed donarti-EGPlid titer wAnim dis aresbiovsted unti titeicplateaus.

Alternativehshanphocytes ma e inmuaizaad-davitso. Lymphocytes then are fused with myeloma cells
using a suitable fﬂﬂﬂgd@rggﬂt*@%%heﬁs RRlY %thrk%gﬂ&ngakbsqnfgr%%l%fﬁ@'eoma GElL4 %%fgén the

Monoclonal n]i bod|e§ Prln(:lpleds and Practl? 59- 9 03 (Academic Press, 1986) é% y ridoma
cells thus Prepaiad are Saedsa Shdl Gran IR g erabn 8uﬁmﬁ]§yrﬁxé%‘fu%% PHRHEFAb R 3ELontains one
or mafe suBseiteLtHEr ﬁrﬁ%ﬁ%h@f@*émﬁ%W%mrfa}P&f TREIEATEG SeCpErentalinyel shadiens!t For
example, if;thgoparéntalsmyelohacits ackithe enzyrpe:hypexantlking Quarine phasphotibasy|
transferaseféﬂ&@?%ﬂ@rlw&mmnwIﬁurr@ume(qmrrarh;‘garsmedéamri@L%m%%mﬁﬁuycwwog%&d@n

hypoxanthine, aminopterin, and t idine (HAT me m}} q sug nces the growth of
HGPRT- defrcTent cellsml%rae erred m 6{5 loma cells are t%osg\%ve fise efticientl ,sulﬁcf)rért stable

high-level productidr St ahfbods Stby tHE Kae Sb FARTBO Ay rodting tafiee sRer Al SBR&tive to a
meditfin stEfras HAPh sHisinnARTdedithesenp iefarredmyetomiandellihes. aremerinemydloma lines,
such as thgse=despeeihfrantaM@RE 21 and MPC-11 mouse tumors available from the Salk Institute Cell

Distribution Centgr, -5anfiegRualifgmnia 6. a0eaR: 2:a6X83:A08: 633 &ells Availale from the

American Type eQUIﬁ“reﬁ ollection Rocgvlrdl 2, M aryland USA. Human myeloma and mouse-human

Sire c] cbr J4)
heteromyeloma cell ines also have been described for the production of human 35monoclonal

antibodies (Kozb0r, 1G] 6%%%@@“(19@43‘%?6‘&@%%?%Pf RicH RIS BOPR6Huction
Tecrﬂﬂques&ammpﬂph@aﬂ brissipp sl 46 3 Marcet Dekiersired Meaw Yiork pl§817R)). and the ability of

the substance/molecule, agonist or antagonist 1o elicit a desired response in the individual. A therapeutically
effective amount is also one in which any toxic or detrimental effects of the substance/melecule, agonist or
antagonist are outweighed by the therapeutically benelicial effects.

A “prophylactically effective amount” refers to an amount effective, at dosages and for periods of thne

45 necessary, to achieve the desired prophylactic result. As a prophylactic dose is used in subjects prior to or at an
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Culture medium in which hybridoma cells are growing is assayed for production of monoclonal
antibodies directed against EGFL7. Preferably, the binding specificity of monoclonal antibodies
produced by hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay,
such as 40radfdii#dassay (MA) or enzyme-linked immunoadsorbent ad¥al/{BIBRGL242 The
binding affinity of the monoclonal antibady can, for example, be determined by the Scatchard analysis
o Mureson e Tl S Shect e o
produce antBBaEEdF Tie- Hadret s pecificity, affinity, and/or activity, the clones may be subcloned by
limiting dilution preeeiuresandicrewh by sdirdardefrrethodd{@udibng dBitonocionallAlitivodies:
Principles and Rsactias: apsthoHid0d (Asadpmie RressddO86)usSuiakiaiciiissp-media for WO,
2007/1069F5RELH W SE0Q 064242 S5 AUROSRIBEWIL: [PLRXAME. B MEN of REMI1G40 medium,

In add |on1§he h brldomﬁaclzoegss may Qi% rqwn In Vivo as ascites tymor éln an animal. The

monoclona gﬁﬁ]ﬁgdfggasaecre&eévﬁlﬂ s DalonE s Are SUitaAB e b ar Rtad BTt ¢ iiGire medium,
ascites fluith eI By B R it AR HEHTB GRS P i B T it Tt R e S QU Hals 6% example,
protein ASephareseiitdroxyl apatitecthsométograghygebetectrophdresiss disilysishoteadfifityal,
chromatoggaphy .1:0FheiantinEGmE 7-anthodigs: of thesinvestion canheumade-hRy using.cembinatorial
libraries to screan for.synihetisantbady. lanss it e desired astivity.eragtviliesnpinciple.
synthetic antlbpdx clones are selected by screening phage libraries containing phage that display
varioU? fragiarits of antibody variable region (Fv) fused to phage coat protein. Such phage libraries
are panned by affinitjceRfeetsy ey aydirsictheHesird dseittigds leTores bxpressimg e ftagments
capabl.e ofibindingrtedhe:desiredianiigenareadsorbe ditocthendatigery AFang thpsosepatated-from the
non-bindingelpnas.in the librasyimpbhe.kinding:slanes, are dhenglted - from-the.RRtigen-andigan be
further enrighed fyaddifional.vcles.of antasn adsmption/elilion. Some. ani:EGFL7 antibodies of the
mveggm can be obtairied t@éc e5|gn|n%a suitable antigen screening proceél

~ _ N . ure to select for the phage
clone of intEFES FBISREEBY c SHERUBHIT B & HeRT ATt A ELSers dhtib eRPerone il 'the Fv
sequencedfiontitradihdge tlone diirféresrand wakabsloorsentRfignLFe)esegerehces described in
Kabat et alp208eqguanoes efRroteits ohtmmwselogicahinteresty&kifthkoditiemoiv: Publication
91-3242, BathegdarVih), (F991)avls..h-3alhe@itigsnaRinding.demainofananibaedy is formed from
o variable () cions,of about G aminoccils, ane gach. fom the Wt (L) ndbeaw () chains,
that both present three hyj e?varlabcfe 00ps or c'orr_1|§fle_mentliaﬁf1 -éef‘erm!nln regions _]IB S)- Variable
domé&ms cHH R IsPRASRI RFREH SR O b FAG e EtmEr: zgfa@éwé%%agme@%w@m nts, in
which VI and®skyareltcivhkéatitlydintkedythr Oulhiiazshontn flesdblelpeptita)-drsastE 4B frelgents, in which
they are eaehifused taaraenstant-aAomaim apehinieract nopncavalently: ascaesenbed in Winter et al.,
Ann. Rev. Amaﬁ%é%ﬁﬁ%ﬁ&(&ﬁ@,%ﬁ%ﬁ@%;%I&, SnBReRAINg Rhage flones.and Fab
encoding phiags dloes.aie collectively referred to as Ty phiage dlones, of by clones,, Repertaires of
VU and VL genes can be separately cloned by polyiierase chaim reaction (PCRY and 36réc8mbined
randdfhly iHPBHRAEE TR ST RS BOSBSIBh LTS S ritRg sriBirdiNg Eliteesstestabed in
Winter et ahsdimpaRevtidmimuneXhi2n483p&i(ll08dihbileir estiro hham mivized - saurgss provide
high-affinity antihedies.to thesmmunogets withostihe reakire ment:of senstiting Lybridomas.

Alternatively, the Naive. reReriniie sanPe.claned o, provide a.single soprce of uman antibodies to a

wide range of non-self and also self antigens without any Immunization as described by Griffiths et al.,
EMBO.T. 12% 79858 1688 EAIY MAVE ZaH0rsoe B S158 BE S & SrithetCaily B Bloning the
unredfrangea e segPRBAEsitRSRIA AT siigPER priterscortainingifandom sequence
to encode Areighiyvariable @R 3degignsahdito-accomplistysearrahgemaéntirbyvitra-ag-described by
Hoogenbo@im Sn¥interddh Vit Bileid2 438188 L1392, idarubiilomentious phagedssisegtadisplay
antibody fragments-by,fugion,( the minar.coat protein Ol The antibady fragments gan be displayed
as single chain'Fv fragments, in whl_c?] VH"and VL domains are connected o . ,

quelarmyein, rodorubicin, streptonigrin, streptozocin, wbercidin, ubenimex, zinostatin, zorubicin; anti-metabolites

40 such as methotrexate and 5-flugrouraci] (5-FUY); folic acid analogues such as denopterin, methotrexate,

pleropterin, trimetrexate; purine analogs such as fludarabine, 6~-mercaptopurine, thiamiprine, thioguanine;

pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofiir, cytarabine, dideoxyuridine,

doxifluridine, enocitabine, floxuridine; androgens such as catusterone, dromostanolone propionate, epitiostanol,

mepitiostane, testolactone; anti- adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher

45 such as frolinic acid; aceglatone; aldophosphamide glycoside; aminalevulinic acid; enjluracil; amsacrine;

16



40 on the same polypeptide chain by a flexible polypeptide spacer, e.g. as described by Marks et at., I.
Mot BioL 222:581-597 (1991), or as Fab fragments, in which one chain is fused to pill and the other is
secreted into the bacterial host cell periplasm Where assembly of a Fab-coat protein structure which
becomes display8efdpstié phage surface by displacing some of the wild tyFE€EdaHIUe#A42 e.g. as

deseriged 10.HaRaeARAOM.EL Ak NIl AEIRRERARAL IR OO 010 ARnSRl, URIElg Acids
encoding antibod ygene ragments are o tained, from immune cells arveste WS

2007/1069%&6’?‘76@@%‘97@%&%QﬁﬁFoPPidFﬂ}P?féfﬁsl%F%?ﬁ1IIHBEI%@“W% VR PSS A RGBT ami- EGFL7
clones is desieihcthresiisjeettis nPitnizedwitd:EGE L7 toiye nevateanbmibodyiregponse, and spleen
cells and/ok cireratingdgelis-arethetperipheralblonciymphocyies (RBLhshaierteseneredfor library

constructiogy) na@op;eefermgmb&gémgn%o@ragmﬁln@mq%g@ra@a;r@agf;gezm 'ﬁbr%fc){z!%ﬁ% qyor of
antl-q anllé 1&;1&0 es IS, ot}[ |ned bg/ﬁgcenqg%atllggg agi?dlr}\(y EGt{:L7 arclltlbo éres onse in
transgenic Mice Carrying & fURCOnAT huan iminunogIoBtin C]ueﬁﬁea}lfg Feang TS SRS A Tfictional
endogenolf%l%%&/‘BF@‘&EF&?F@W%\?Q?@W%&BWWW&FE@F{W%rﬁ’iﬁ?ﬂ’?ﬁﬁ&rﬁ@b@e%nﬁ@?@%“@elIs
producing humah) ahtibodiescagainst B8R patlrexe/eRevatibiyaof Swivamnaniiyobhy@radiicing transgenic
mice is desmibedibelow:Adgitional enrichmentfor anti:RGRL Treastive el pepulations.can be

obtained byhm&ﬁc%ymlaqsg@&q RA:PHRRSGUIR DUROIRED GRlls. CXMESRIPA. LR R %pzrs,e%'flc

mempgane boundlantlbody by cell. 15separation with EGFL7 affinity chromatogra

adsorption' ot Call§"tS T L %WB‘\RP‘&“&’&\)S?&H‘E%W%B?% %H(FACS)
Alternatively2ifigesidie ol giieencene pnero Bl wins (SEeMEr PRl rons etesidsitifimiZededdlior provides
a better representattonofithe ossibieNantizady:repertoineandalst.peravts Hisronsivueiian of an
antibody Iibaa;yxgeiem@yimo@wm%%ﬂgn -Bman)-sResisadnmhich Ebahil.4risaatantigenic. For

oraries 20iGorRSIAN 1Y ibody S0 SonUCRIaM, Sell if Naested o fhe subject
to pl’%lde nucleic acids enco Ing umearran e ant ene segments mune ce S Of interest

can obtg‘iﬂeﬂﬂvﬁb?ﬁagy\?gﬁeﬁ%Faﬁﬁ|W?5Ia§b‘el3fi?§“‘§ﬁ8ﬁ“éi%‘Hﬁ??féﬁ Hichwe siak srdg8hothha, luprine,
canine, felfhgcpereine’, woviviesdbuinecandoaanspéeidés calociNvleieserdncbadivigpantibody variable

gene segmenttinelubingiMihand Mhisegraagnts)aterecoveraed @5 fnormthe.eallaofinterestand
amplified. [glgp\e,‘;;gse of rearranged VET and VL gene libraries, the desired DNA can be obtained by

isolating genomic NA or RNA r mphocytes followed. b lym rase hal action (PCR) with
prlmers matchlng:t | h51r(id msjﬁm Orxeggrgﬁg}ewgl %H‘Wyaan‘aé‘* S qeSen eg(]ioi% rfa (t ‘fal

Proc?Riatl SA¢hd SR us A% 6"‘28@@%37‘](*1@“8@?1 ?E@f&ﬁyﬂﬁﬁ*ﬁ%&fﬁm@l’%@w@&Wé%ﬁéﬁ@’ﬂ?@% W@ﬁy
expressior<Treny Feneschrhpoanplified fronrcDNA aridigenomiccBNA( withiback gaimersiat the 5'
end of the exomencseing the30matueY1o mairi and-fonvar derintensdtasedwithipvhe zsegment as
described i Qrandi.et.ak (19894040 Wardigt Al %@&%%@3641%&34&4&%%%2 Heweverriefs

amplifying from CDNA, back1 primers can also‘L b% base(g 'Q the e lea ler exon as described in Jones et al.,
Biotechnol 588789 f‘iééqf)es R ToRWATd Prifars Withia the SONStantSagion: A8 UL &HBRE M Bastry et

al., PO C. R ke g8t LFS%%’G’W%“@%@QB@WT@%%H‘fi?@%dfﬂﬁ@h?éﬁ’éﬁtﬁﬁy?%generacy can be
incorporatédiRdhe prinhers e desaribed irc@elandiadb ate (1O 8SpoliSastry of 8bakc(2989).-Rreferably,
the library giwegsityissmaximizechby+HsiReP CRIpIMRIsdaigaiaddarsch V-oene:familyiporder to
amplify all ayailable Vi eg%\émggeq%m%e%s 2 RiEsehLin 1gd R Sleémy Eeipesample, 9. a5

4%
described in the metho or a d’escrlbec? in the method

of Orum ef AP RIGH> Rélad RS %ﬁ@iﬁinf%‘“(i%%M&%Wéﬁc?ﬁ?ﬁlqu}ﬁ“fﬁ@ﬁﬁﬁﬁﬁefﬁdf‘if@k( into expression
vectors, rafEiESki tion-siteEEeMTHE intistiaced AWM IRE PeR pilitdr alitemg et Gfistendias

described the@riamgiaicak(1989)i40apyfurthesRCR amplifieatosawith, atagged prinarasmescribed
in C|aCkSOﬁI§R@tAN@%@o§§Z 0245028 ié@&#)x&&%%%&&mm%i@@Miﬁﬁ@mﬁ%%ﬂenes can be

sequenced (re orted Tomhnson etat (§1 9‘@ mappe (reported in

Matsuda et & aﬁf’aﬁ%hlé%‘ﬂﬁr‘fé‘t’%’%@@@(i@@%‘)&eﬁ%&@‘t‘lﬁﬂ%ﬁ geam@ﬂ¥§mﬁélﬁmﬂ§béﬁ%e%%%r
conféfmatises ofsterali4g oaevri2 oo edin Becused fogeivetate sdibessier et 5y eke-repeitteirds with
PCR primets, encadiag:l i3 loopseidiveiseseqyencaaniiengtiras tesonibaddfand gene therany
vaccines, for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine, and VAXID® vaccine;
LURTOTECAN® topoisomerase 1 inhibitor; ABARELIX® rmRH; lapatinib dilosylate (an ErbB-2 and EGFR
dual tyrosine kinase small-molecule inhibitor also known as GW572016); and pharmaceutically acceptable salts,

45 acids or derivatives of any of the zbove.
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WO 2007/106915PCT/US2007/064242 5Hoogenboom & Winter, Ado/. Biol. 227:381-88 (1992), WI
repertoires can also be made with all the sequence diversity focused in a long 113 loop of a single
length as described in Barbas et al., Proc. Nall. Acad, Set USA 89:4457-61 (1992). Human Vic and VX
segments ha¥€ BEEAMIed and sequenced (reported in Williams & Winte®EUPSRHITHEHE223:1456-61
(1993 and can oe-yseth iRumalie YIAIe bl chaibdsreralies, RYDIIRHE N aeR BRRlores, based

on a range of VIl and VL folds, and L3 1-13 len gths, will enco odies of considerable
structural diVEFEiIRY? EISHARS acrfijllpﬁmbéﬁﬁnng Vbcéﬁ‘é é’ﬁ%fb‘ﬂ?h@ ﬁl\‘fAsh‘@eq]ﬁﬁTﬂ%’ﬂV“ﬂﬁléf‘fS’ 4&%ents can
be rearrangédnovitrdideesrtivigiio thicanétirods sEHbede bdomageimtessit 6L BiolS PR7:381-88
(1992). Repettoites: afoantibaishufragame nisicanbes canstucien: iy eambising: My andddigane

repertoires {pgether in.several Ways cracheRertpire canube cieaied in.diffierent vacters. apddhe
vectosg recomblnedl tgpagISe asd scribed in efe et al.,, Gene Jb28 119-26.(1993), or in vivo

by comblnétg?fé1lfnefgctlon mm) t1h tmotltsaorlr1m escri wlsv@%it%qr ouse et al: MUl Acids Res.
21:2265- 66%?9‘@%’}Iﬁrﬁ%f’ﬂﬁ1@ﬁﬁ‘?8k?81ﬁiﬁiﬁaT e&%i%%ﬁfé%%b@&%Sﬁf@l%ﬁﬁfdﬁ%ﬁr%ﬁﬁﬁ@%f Fab
fragments teroverEdmelthetirmtor Hbrers/igizeimposed by Eccikiransfolmétoneffiviency. Naive VH
and VL repsainites:are tlaned sepataiely renerintora:phagemidandithe stheninta.afhageyector. The

two llbrarlaﬁeaemqngq&m@g @Mapdaag@n nigction Qfphagemid @%9&@@'%%&9%&%&&%&9 g each cell

contal ff rent co tlon anP C{el |Pra{¥9s|ze is li |te(lj or,}l}/ tx he number of cells present
(abou ones) éot’ﬁ VERSTs COMEM T Vi FREOMbRiation SIGRAE LEthEEtHE PTHAVE genes

are recomBﬂ‘ié‘H‘cﬁiﬁﬂlﬁ Yiglerepfieanbamtr ais: derisseRdged fHbRpHageovirionsocivese sty libraries
provide largemunibersofyciverseantbodiesofge othatfimity (KD ok about-1Q:8Mybtlie maiively, the
repertoires;may.healpogsiseduentialy intodhe.same. vesliar ie.ds a descriledin.2 Barbas et al.,

PrOC. Net) Aqagl.Sel, A 88, SR 1991, 0t Bssemblag (agelfier by PCR and then cloned, e.g.

as d%?cnbed in Cl ac son et al., Nature 352: R assembly can also be used to join VU

and VI DNAs with iR jec??céb‘d’rl}én%l ﬂgkllbjleeambb%iﬁe%Baﬁ'ge?lﬁfé“f%%a%“rf@c@mé%ﬁlﬁf Sy Yelsérioires.
In yet anotHePtechhibirex i cbikPeRragseniiiyis tttitobohtine Wiiad vE-Gedes within -
lymphocytestbhyx RCR-anditherdione repertoires of linked genes as described in Embleton et al., Mud

Acids Res. 20: 38314@ %(J&Q@;oé@ﬁ%em';a%&eﬁc@r%%dd by paive:librares, (Gither patural or

synthetic) gan.e.atmoderaie Al A (19T aRoUt 105 0. 18 Ml but affinity, mauadon can a1so
be m%_glcke In Vitro y constructing an reselect} from se ondar raries'as SCI‘I ed in Winter et

al. (1994), StprEekoP eXample RavatBn LA be' ‘rélﬁwﬁ%‘éﬂ%\?%\gﬁdafrﬁxmﬁ?/ﬁrsuﬁwgm@déPf«mf Pfone
polymeraser{repbitad intteuhgret akiFeoh Higue 4crtid SEDEY inltherndethodghbklawkins et al., J.
Mol. Biol. 22688896 (1992) Ofoinptheiamethed.of Giam et el ProsisNathuAcad c&@1§5&$&@ﬁ<§576 -80
(1992). Adgmamuyw@mmm%a&p& bR BENRHRRE Y fRadamby Miiaing.ang.or more CDRs,
e.g. using PCR W(I:I rimers carryin nrt"an}d%nmse ence spanning the CDR of interest, in selected
individual Fv clom%mg#rﬁﬁwa%%ﬁnz@% 96/07754 (published 14 March 1996)
described a methBtF BT HIGL Sy RIGTGSHRSIE T A c 8RS RTHEREST S ettt PRgTS R PaR"
immunog|aliria fightbhain tdoreaté@slilonarysiot kghtrchainrgenes. /AnBtHer efféctive’apprdacinis to
recombinecthpotiharcMisAldamainsselecied by phaga:displayawiths epastopas.fiaatvyally occurring V
domain vaxs%@;slggs ined.from 4 m@w%%ng%mﬂpﬂn%ﬁg%[@rﬂggbsgn%ffm RJn.3eysfal rounds of

chain reshuﬁ‘lln scribed in 'ﬁ/larks et al. Bloteehnot 10:779 1992). This technlque allows the
production of pm E)uét ies anc Sa%‘r“%%"dyl?%“ﬁ%‘é”t%y FP&frinft éEmHTWg S f%(ffewm"h ¢ “Rucleic acid
sequ%’nce Jee&aaiﬂgeeﬁ EGFL7 can be designed using the amino acid sequence of the 45desired
region of EGFL7 TAdtermaiively ¢theahNA isegeencee(prifaginents:theseshlimay hadisedikdditional

WO 2007/ &Q@zﬁﬁe@@ gi[ﬁlﬂaﬁ@f@@ﬂ@@ﬂﬁ%y and polynucleotide cmbodiments.

The anti-BEGFL7 antibodies of the invention are preferably monoclonal. Also encompassed within the

scope of the invention are Fab, Fab’, Fub’-SH and F(ab')2 fragments of the anti-BGFL7 antibodies provided
40 herein. These antibody fragments can be created by fraditional means, such as enzymatic digestion, or may be

generaled by recombinant technigues. Such antibody fragments may be chimeric or humanized. These
fragments are useful for the diagnostic and therapeutic purposes set forth below.

Meonoclonal antibodies are obtained from a population of substantially homogeneous antibodies, i.e., the
individual antibodies comprising the population are identical except for possible naturally occurring mutations

45 that may be present in minor amounts. Thus, the modifier “monoclonal” indicates the character of the anibody
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S5EGFL7 sequences are further disclosed in, e.g., NM 022963, and Xie et al., Ottokine 11:729-35
(1999). DNAs encoding EGFL7 can be prepared by a variety of methods known in the art. These
methods include, but are not limited to, chemical synthesis by any of the methods described in Engels
et at., AgneWGHEMR/IPIEd. Engl. 28:716-34 (1989), such as the triester, pHoEPRRY7MadBBhoramidite

and Hgoho,zp&pge%g arggtmp% dl&g@gngpggdlment codons preferred by the expression host cell are
used in the design of the E 7-encoding DNA. 10Alternatively, DNA encoding EGFL7 can be

isolated front a geRo Al t%lk &E)Wﬂ?ﬂ)or%l)? SN CBIEHUHE Gd?ﬁfélﬁﬁlﬁeﬁ%féi&]}%‘%ﬁ%ﬂdrﬁﬁb
EGFL7, thésBNrdhotetistetis offerablytitiRe i 16)an expressfiomscormrblisediiehestindaiekprassion
vector, suckeassagiesmid, wherein the control sequence is recognized by a host cell transformed with
the vector. In gengral, @L@@Gﬂgn\f&ﬁ&@r§&mmﬁ@pl%m@ﬂgzQQQHPL&@Q%%MD'ﬁmlaﬁgeg%rived

from %geCIeL\SG ﬁlBaOt('!qleeﬂf’%gglceh%SBECC(%ua TG &éve lil:glrooc{’fgi Erll J.'lcarrl Sf)gCl %ll%atlglrﬁ] ')Sll(t):eClﬂaS We” as
sequences W teins that are ca eo I’OVI ah ec ion in ransformed

cells. Suitabfé @é&?ﬁ???d?‘ékpﬁ‘ﬁé@%’ﬁ?? i W&é??&ﬁlfﬂ &ﬁalé’ﬁ‘f@dﬂﬁé‘f}?ﬁ%ﬂ*&@@%ﬁé%ﬁw (fFtAe art and
some are furtheridestiibedekieresiof Eilkdapotic organishis lSuch bsryeasts;soe cellsderiliéddrom
multicellularcorganismsyistich-asmamnmals may. beuseshiOptionaly heRMNALrceding &G ELY is

operably lipked tg, an§g95@agﬁxnke§g@£1§§9 nggauumﬁ%% SEEIRYORAT G GXRLESFIon Roduct by

the h?it ce({l into %cuiltUé% m d| L = xam ti § ?f secreto(fy leader sequences include sill, ecotin,
lamB, herpes’ ﬁ Oalim ILnewh SpRatase: Ollnger A A S PGP AR SSERBIE T use herein

is the 36 aﬁﬂ%‘eﬁﬁd%%éﬂ%wéﬁé@%b@t&ﬁ%&%hﬂ%@ﬁ PaniE B nacde91{1 985)).
Host cells arentregrsfecteckanch pieferabhye fraisfonmiedondtihdiptoath bivie -t egetiedgxpression or clonino
25vectors gfthissipventiananaeuliueshnaoRventinnal nutkiant, msiii@drm@@&t{%@in%@m@priate for

inducing PrAMAIEIR, SeIREINgHANslormants. 8LamRINING fe.genes engedng e, deslelagguences.

Trangfection refers to the taking (1%8 an expression vector b ga host cell whether or not any coding
sequénces & & AT EXE ALl NlimEro (& MBS Bt ANSAEEHUHAR: known to the ordinarily skilled

artisan, for exampiéer @ﬁ@@ﬂm@e?pﬁaﬁ@ﬁ baritireldctiopuiatidnSyeresShlaedsfoctionsidogenerally
recognizedavhenany:3findicatiaunokthie:operatigmotithit webter0gctdsnwithindhenhosteelaMethods

for transfegligh.are nglclﬁgéogﬂ@mcm@ glgtsgang &@g@{@é@th@rﬁgescnbed herein. Transformation

means mtroducmg1 @énto ano 1ﬁ;lanlsm ot att el N&{?A%QJ'?%P"? elghlgg as an eﬁg‘} hromosomal

€] are cede |
element or by chrom sommrlnte ranlt E)e ending ont e host ce usedﬁ rans ormal nis gne usmg

standdrd t&CHAY ﬂ%%“éBﬁ‘FosﬁP“éi’é“‘tb‘% &y E%H% %ﬁ&h&c&ﬂ’é‘%fﬁﬁ?ﬁ?ﬂ%ﬁéﬁ“&?@ WEIPRAGH ifPthe art,
35and sonseeart filiterdeserivbd-hetbilrc Prokernyoticy ostitel swsediophoduwss EGRLF:can be
cultured asrdescribed genesallyin Saimhrookatyaliduprgpically Wilenammatiambasheelisused to

produce EGlrls{-cancba cxliured inavatistuofmedia whichs walkeewra theart and some of which

is described heref,n 40The post C IIsr ferr d to in this disclosure %p rppass cells.in "E go culture as
63‘1‘6. mveloma Ct’;? S 3.‘1:6 hat.ilise 1C1eR }E&lﬁi_? ta vel )]‘O Cl (}1’1 d‘ml
well as cells that are within a host animal. Purification o &' accom

art-récogniyebe AEHFIAE T PafHe EERDT Tarrbi viat Hed 1B %‘%ﬁéﬁ‘i@ ‘ﬁﬁé‘tﬁ‘k ;émwéeggarose
beads, acnpdmidesbadats;eylass Beadsyceltiosdinvariolissaorylicoop Slymérs (RidrexyPfhgthacrylate

gels, polyassydic.ansk pelymethacndied deapel ymess:mylen caaulra-anc-i0nic cankiers, andksthe like, for
use in the affinity gromatographic, separation.of, }{M%QQE %9@%&%?&25{9 %%%MPQ&E%% phage

display clone§ tta hment of the EGEL7 protein to }qoldvea%nx can be accomplished gﬁthe methods

described i Meth” ﬁlfil/?hgmmlhcﬂoﬁyﬁ]fé%c ORISR &Seqéﬁb?géﬁﬁhﬁﬁé’%"ﬂl%(g i protein
ligané to %W@ﬁ%%ﬁ%&?@@%fé@s} é@“‘é@hrb@e’oﬂwﬁ% GrodetfioseMiyees acnvhtionistithe carrier
with cyancgemitadides andcsilrsaguentcouplimdatdhepeptidedigantd’s. primary aliphatic or aromatic

amines to the activated.Mathi%s which hybridoma cells are growing is assayed for production of monecional
antibodies directed against BGFL7. Preferably, the binding specificily of monoclonal antibodies produced by
hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such as
40  redicimmunoassay (RIA) or enzyme-linked immunoadsorbent assay (ELISA),

The binding affinity of the monocional antibody can, for example, be determined by the Scatchard
analysis of Mumson et al., Anal Biochem. 107:220 (1980).

After hybridoma cells are identified that produce antibodies of the desired specificity, affinity, and/or
activity, the clones may be subcloned by liraiting dilution procedures and grown by standard methods {Goding,

45  Monocional Antibodies: Principles and Practice, pp. 59-103 (Academic Press, 1986)). Suitable cuiture media for

19



10Alternatively, EGFL7 can be used to coal the wells of adsorption plates, expressed on host cells
affixed to adsorption plates or used in cell, sorting, or conjugated to biotin for capture with
streptavidin-coated beads, or used in any other art-known method for panning phase display libraries.
The phage IBraRPSEHALS are contacted with immobilized EGFL7 under cAWHitiEaLI3itabiR for
binding of afJsasha pertien:eLINe,RMaas-ATRIRs N the adsproant, Neimaly, e endiigns.
including pH, fonic 15 strength, temperature a e are se ectecf to mimic plﬁysmioglcaci
conditions #fié ’6H3@@%%%%‘81?31Hea§8iidlbhase are Washed and then eluted by acid, e.g. as
described in Bar-AasretatloRresibnba sacesed, bS il y8A88: 79 7818 2 1 99%Y, fomble alikatk reeduas
described ncMarksigtrad;]:nfl6dnBiabn222:5823:86.(L3X ) by fzhkysantigen competitien: 8.9. in a
procedure gij %EJ%}EI@x%%%‘Lﬁ%&%%W DeIbadahCs @%ﬁm &8 @l NALE, An2.004-28 (1991).
Pha can be enr |che%g9L]7 Qgedm %fqhgusl{rn le rou d of se ectlon oreov lr,bthe enriched pbages
can 20be grown in Bacterial CUltUre and Stbjectad fo firther r OUR GO SBTEEHON ™" PREEHidiency of
selection dEPEAYLBRINARPIELSES frehsd ﬁ‘i@"fﬁ@’i&ﬁgﬂﬁ dr Hi@éiﬁ&ﬁéﬁié‘ﬁcdbﬂﬁeoﬁy&‘é‘bﬁﬁg‘“and whether
multiple antibodyfragrmemts'eecdlsinglephage daacsim ditelncously engage withiadtigenblantibodies
with fast digspgiatianpkigetics (and vwaakpbipding.affinities)aan benetainethy.pse.of shartauashes,
multivalent gh@gecdﬁiz@xn@nd @m@ﬂagdfiﬁ)@esa,isefa&wqg&;&r%@ig Jiaa%e adm@ui* 9@6 S'ty not only

stablq%es 25 t e pha% thbro mulfvalent mteractlons but favors re |n Ing of p a has
dissoCiated™ThE SBEEfiOH B BB oSSR ItRS BN %ligragcgﬁbhlriaﬁeﬁ}@gefﬁbe %5818% di‘h@ affinities) can
be promotée &y &%@Cdii by iraghecanueribrevalsst pliadesdidprayeas doscibad i BEEE et al.,

Proteins 8:309»di4 (190 0)vanidu ray\$OoB2iRO 69 Ossant e loivigoatien density: ofaniigan sas.desew bed in
Marks et afi.BlotgehnolQi (1R+83 k1 892 udtds passibiede seleerbetwess, Qi@;ﬂgﬁ‘%a@ii@@dies of different

afiniies. e it affalige e diler 308Gl (DT BGEL L, However, jdom mutalion of g selected
antib as perf orme n some of the affinity maturation techni escri eda ove |51|kel

give i‘)i e tosiﬂ%riﬁf’iﬁﬂi’é%‘r‘g“s ﬁ%@%i’ﬁii’ﬁib%“éﬁf g%ﬂh E ok i@%%ﬂ%ﬂi@h@r%ﬁﬁnﬁ%ﬂ?ﬁﬁ/fiﬂﬁ titlgy EG FL7
rare high affifify’phage could be competed out. To retain all the higher affinity mutants, phages can be
incubated with extesstintinyateth GRE # hubaith thediietinylated; B Fl)talasconsentratiamof lower

motarity thmastheet@mﬁwmd@r@iftw ganstankier EGE L E(h@piug,-iii %iilfémixaeﬁémgfé'fa&gpaﬁges can then
be Capturec((j)nt'i) e%{"([:}? t? Q"mcl%%ftrere ns %]EIP)?{QH IC i Sdguchn he %UI ayi G ﬁtlf OWS1

antibodies to be seiecf’ed according to their dfflnﬁles of binding, wi H’se@ns ity that periis iSolation of
muteit cloRe@SAtH4S iiﬁﬂﬁé%{%ffi}%‘*%id“hY&Pf@r‘%iiﬁﬁii%rd%ca‘fdFé%X @%é&gﬂaﬁphé@’é@wmlf RswiEe-affinity.
Conditionsusédtifrasashing phdges boundhtosaisolidophasdocan aldoroeamaniputatedt, to dischinminate on
the basis of disseciatipn-kinatics-Anti-ECIFLTsclongs mayalspibeactvitiseleciedi.40BNAsncoding
the hybridapgdepued mavacianel aptiodics gLpiags dspla Gy sloge ol the nvention i real

isolated and seqyenced using conyentional rocedur ? smg oti onueleotldelbrlmers
ﬂf@? FiGRE A

designed to specitiGally am &avy an in co b@or“émfildiﬁ%co THEBFAG froM BYbridoma or

pha DNﬁ%@iﬁﬁF&f@)ﬂ@b&@ éﬂé’&fﬁie“@ﬁiﬁa@é]i?lb@ praesd i?ftd‘%r‘éé@i@d@@@t@r‘éﬂwhi’éﬁlare then
transfectedint fokt-tellssuehas/B 2coik Gl BIMian:GOS oetis Chinesechamsierwani(GHO) cells,

or myelomaugslizdhatoedbretothenyvise praduce nmunealehvlinpratein:de.btginthe;synthesis of
the desireqfmoneciangl.Antibodies D, Wi S00K/ IR TSR NIDRAZAS oite focomblaant host

cells. Review artlcles on recombinant expression In hacteria of antibo enco ? mciude Skefra
et al., CurfBPikion I IMFOROTE95E (158% an ¢ Pifickihtin1 Fﬁ%ﬁrion ReV (15811 E1 oy

DN AN oM TS RS HES EHE & R AmensrihD 8resTTbIne H-ovith SRATW @Nﬂ@é@l}e ﬁe@elemcodmg

heavy chait&andierslightchaindonstantnre gions{eig. thie appiop dates DA seguencespaan be obtained
from Kabat.gtabesWpra):i0 i@ﬁ@@ogha@emmg%m&yW@afti%zlengtbzheﬁivysqmr light chains. It will

be appreciated that, 10constant regions of 1%5‘ sbo(%ge £an he ysed for this pu atods(%elllgmllgld'l[n 919G,
IgM, IgA, IgD, and IgE constant regions, at such constant regions can be obtained from any
human or g‘r‘iﬁﬁ%ﬂ %ﬁ@%iﬁ%"aﬂbié—'\‘}lﬁi@ﬁ%i ﬁ%ﬁ’ﬂfech‘deiﬁVtﬁép\}&ﬂ%lbié‘b‘digiﬁid@ NASPaie 4 Such as
huméf) speche seam dotbien firsteitdrcotrstbarregioDINAO E anstirer iriimalse cies foMetdoding
sequence(=) fon Ywhrid,) fol kieagth heavy chain andionlighkehainisinaluded intbedefinitien of
"chimeric"wand:hyhridh aaifpggmeeta%edm@mpamc@a%ter edc%mh@ﬁumewm@s E&;&?&d%ﬂ%@e“ved from

human var %glbewg) Atisdflls’ 9 d fq’gmucr{r)iép nstant re ig)lgnDNA todform n(g ence(s for all
human, fuﬁ or partial i’ength heavy an hytp Ehaine. ™ BNASHEoHinY antrEGEL antibody derived
from a hyb”i‘id’bﬁfé ot fﬁ%’lfﬂ/@ﬂ?l}dn can also be modified for example, by substituting the coding
sequénce for huhannhehwel g itight-echainitbnbtant demeainsindleace 6Hhomolegelshmuring

sequences derived from the hybridoma clone (e.g. ag in the method of Morrison et al., AVG.



20Nast Acad. Sci. USA 81:6851-55 (1984)). DNA encoding a hybridoma or By clone-derived antibody
or fragment can be further modified by covalently joining to the immunoglobulin coding sequence all or
part of the coding sequence for a non-immunoglobulin polypeptide. In this manner, "chimeric" or
"hybrid" antiBYaidY &tesplepared that have the binding specificity of the Fv ESREB0AT/BHAEa

o e ehathaden oL eeIIa ATRod FiRamen s calle AIeeRILINEAON Bnoampasses
antibody fraqments n certain circumstances there are advantages or using anti ac};ments rather

than whole"ARtITE S ETHE S AEr S8t e ﬁ%‘@ﬁ?@ﬁ‘f&“&ﬁ%ﬂ)s”F&W?ﬁ’ﬁn& 8?85?&?%8@ PEPRIFay lead to
improved aéessynereiivt (Riphorac recoviygfousd et hritues have beknadevéivpedifokihengrothetion of
antibody fragmestsent nadjﬂgima:llymt@ﬁﬁeffﬁﬁgmmtsvmdﬁmeﬁbmaep wiealyiicgigestionmef intact
antibodies {gees glgbaayl oRLa 8t Ao Blochem:30 BIoRhvsnMethn %3946 (1292); %9 Brennan et
al., Sft:benc?_1 %%}9 S%m ¢ Hg}{gev&eﬁi t ese (f‘ralgor]nsergttg %Qlﬂ? &%goduged idlrectl % recomblnant
host cells )RV anc? § §nt| od bfo en s ca be exp Sregsed h And SeLreBd from E. coli,
thus aIIOW|ﬁﬂ%ﬂ@%ﬁ@lﬁfﬁﬂ%%ﬁeﬁf‘%&ﬁﬁuﬂ% &Fﬂ‘?é@é ‘Tféﬁﬁﬁéﬁﬂgb‘ﬂﬁﬁﬁ’é&ynﬁgﬂ}ﬁé’ﬁféﬁt‘fﬁn be
isolated fromidhetantidody pi:11Tc libraries discussed above. Alternatively, Fab '-SR fragments can be
directly recoveredsfranmik cealtand chemicatly, caupleciodamnmidiabn s ingmnepisdeartensial.,

35Ri0/Technglogy A8l @7«@1%%%&@%9&%'@gct@x,aaggaﬁg Apprnach. E(abz raaments,can be

'SOIanad dlrectlz/t romﬂrecombl : qi st cell culture, Fa ¢ 1; a fragment with mcreasled in vivo
half-I TNy A saagé rlené SPBINIRY Qpit BB raSHiies R 5%%@8%&??#@%“&5? Iysd
5,869,046.b©@H€rdf€&ﬁ?ﬂ(ﬁEib%’lfﬁ¥’ﬂlié‘%§r)oductlon of antibody fragments will be apparent to the skilled
practitioner. In otiAéremixadihtents] thiecantibai/ooBchidiceniscarsingle chainiBy fraghient (sokisy. See
WO 93/ 16l%§10ue§rcgc%uu'p§t@ %&MH@E@ ép@&?ﬂé"@&i ah_'éé %ﬂ@@l&ﬁf&ﬁ&%@m}é&@&ges with intact

combininggiies AL atF.ARYAR, L eANSIANLISAIRNS: VS ed B WA fo! Bdgad ponspecifi

blﬂdl%@ during in vivo use. sEy fusion rotelns may e constructed to |e fusion of an effector protein
at eitfier th%‘"’%ﬂh‘iﬁdﬁ" HIES %{PB’S%/%%’Frﬁ?Hﬁ%“&f’%tﬁ‘gﬁ%d%ﬁéIKW%%?&V’EH@H%’? g PeY‘BftEbaeck,
W.H. Freenssif caridi@ormpaigyect 992y racantibody Tagmant nrbyobisorbecan tidamaniibody," e.g., as
described inrldySir RahaNp=B 6 41187 Quiarexample:, Suehdineaiantboay: fragmentsmayihe
monospecjﬂglg é}gglggggyg%\é{p 2007/106915PCT/US2007/064242 Humanized Antibodies The
present mventlonﬂancom sse(§1 linrg[';uyzedm%ntlbodles Var oys meyﬁaan%(&r humar})zm nonnjuman

! cic a CSTCO e Se IEGETES m g segmenis) are fecovere
antibodies are known in the art. For exa umanized antl @;can have one or more amino acid

residties iftPadleEdSAte RO e e KR/Wi"(‘:I'fIT% HERATTRNT BN AgH R arRiG! B8t residues
are often refepratitoadyimpont sesidu @S vwhicRNardrtypicethy tekeh! from arpdirmpast Srariabiéodomain.
Humanizatierrean:ioheressentialy performed folewingtheimeathod-afs\Winterignd.convarkers (Jones

et al., Natuysg, 321,522:25;; RJ?E@J@@WJQV(@@)N@@% %ﬁé{ééée%z&Jg%&&)spé{%mwgﬂ,&&%ty Prignce
239:1534-36 198%2)&,[} 8Y tltu % ervarl r%% % quence %( the ?%rrespondc([{%sequences
c

a1l om LHOIHIC mers at the
of a humafi antibody: Accor Icy su umanlzed és Sre Chimdhe ariboHiaL (8  Patent

No. #816 @@Wm‘ir?@’ﬁéﬁﬁ §I§B%’i‘é’lﬁﬁﬁ’fl?1q§§§sfﬁéfﬁ”ﬁﬁ %b%ﬁﬁffﬁfﬁﬁ%ﬁ%}é Ui kAR Beer dubstituted
by the corr&spehding:seqifériéé-Fainsa nderhum &n spéties dmkbpracticephumanizéd antigddies are
typically humriantibodiesdwhichsome. hypemariablestagion residues anpd.possibhusomemR
residues afg sHILRL Y Sesldves framyanalonpys sitas Iniadent alibatiesy,,, The choice of

human varlabl? domains, both light and heaV}/ to be used in makin Cg the humanized antibodies is very
important tSTRGUEEARtgRHTER f/y 2%8@89&‘%’0 BTHE L5 AU SEEEIT TEthBH Sthe SEGUENEEBF the
variabte dehiaffof Brysuaeitanibsay issbroeretragainssitsd Shutretibrany et Risewn Beankmily
variable-déoneain ROsediyelces -Th&humdn seguence whichiisielosesidtathatiaf the redentis then
accepted assthe-humamdfrnewerkionthe humanizedsantibady: ﬁ%im%&wm & dpewiele 4512296

(1993); Ch(?gfl q\h%tl @Jci’d'] RMSO}l ﬁ!&ll 491956('1%9 qﬂ'@r c}()nmg 0 g}erngglelthcp SX\HXSm 0 Ta 1%&'%1‘% I\%{rnframework

derived from the consensus sequence of lf human antibodies of a particu group 0 fight or
heavy chaifid *fResiga ?Fd%@%&%%lﬁﬁ B TSt Several ‘Efl?f@“ﬂeﬁfiﬁiﬁiﬁﬁﬂ’ig&aﬁ?h?b@oﬁ gg(haner et
al., PYOC. |atiuakad CB elvt SAlgowipgE ¢80 2inp radtareiedlin JI2Bimmiaholad 5B 26236100, Itis
fu rther important that-antihodieshehunanizetdvwith v etentien.ef high-affinity fartherantigensand other
favorable ﬁi@iﬁ&l&ﬁl/ﬁf&%ﬁtﬁ?%nﬁlla%@%t&oﬁﬁ@ag@%hzﬁ&%@@ﬁ@é&hf?@&ﬁ}gm%@zhwmﬁ?ﬁﬁi ant'bod'zs
are prepar. s of analysis o arenta uences an conce umanize
b LS e e R i e el G S T

Three- dm@%f”ﬁ‘ﬁeﬂ‘ﬁﬂﬂﬁ?ﬂf&dﬁ B Wiﬁﬂ&@%ﬁé’b&%ﬁ%}}"ﬁ%ﬁf&@@%fﬁéP&Féef%%FrﬂWé]r“tdf those skilled
in thé&art. Somputerpregaid areavaitabie Whiclps of diverse sequence and length as described in

21



illustrate and display probabl.e three-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely role of the
residues in the functioning of the candidate immunoglobulin sequence, i.e., the analysis of residues
that influenc&HetabiRgPdT the candidate immunoglobulin to bind its antigerRdi/iFH20WAGAER residues
can be.selected and bined fr e and import sequences sq that the desired
antlboegy c%g)ﬁag%lﬁe??ﬁ%@ﬁlc gsif’(r){?rge;s?c]f a‘{fn%hi?y% tﬁglt atget an d"‘earlfs RV I §ENEral, the
hypervariaBl&78y ek sRLR 1&‘??@5ﬁﬁ%ﬂ%§f%ﬁ§%¥éﬁ’?ﬁﬁ%l%d’ it iffitietiéther abtigen
binding. HEf & TanitibeidiesTHumEn anii-:BE@RETsamntibodieb ofithd soventidroanche solistrugted by
combining Wwelone. vaniable-40domiain seguenseishsaleatad.fromhumanderivegd-phage display
libraries withy kngu4p QH@&;@&%@?B@&EQQQl%lﬂe%?%ﬂ%ﬂ&%@l&%%ﬁ%&%eﬁi ?et?grY§ JAlgatively, human

monqﬂonalngf\ggl 1'55%}: ntlaodles of the mventlfn canb ma e fidoma met od Human

myeloma and mouse- umcéan STeTSRySiBRY caliiHe df%’r Cé‘“BPé’(g)(]ét?&}ﬁeB‘f"r‘?ﬂ%ﬁ%é?fB%’I‘ES’naI
antibodies HaYE B %f’é‘é’éﬁ‘b‘ééfl‘éf‘&r“é‘%ﬁﬁfb?é{% RrIFeeReGHete 83300 Y (1984 ) Bréideur et al.,

MonoclonalZAatiberly PEoduction Techniques and Applications, pp. 51-63 (Marcel 45Dekker, Inc., New
York, 1987); and ﬁ?sgamms@raahbewim}m?q@tclé%8&&&%%&)@\66%%@%@1Q@S@@g&ﬂb&%&@m64242 Slt
is now posgihl %&Q&EO%&%}@QE’&?&!&1%*‘&”&%"&Q &d‘%%%}en, alare capaple, upon imr z‘dé‘g%naE}?Q of

prodycing a nih repertoire of human antibodies in the absence o endogenous immunoglobulin
production®Eot 8xampte” R 5bEn Gascrbed that the Pf‘o‘ﬁf’d‘i‘yl@yoﬁgﬂaé‘ﬂé’ffélr%ﬁlcfﬁ% &ﬁtlﬁ&@‘ﬁp
heavy- chaﬁh“}%‘ﬁﬁﬁiﬂ@‘@@ﬁ”(ﬁ)bgﬁﬁé% Cliithéridsdide Yerntite atahtaiceresmitsiricompletd
inhibition ofsehdogenousantivodyf prbodugtian i raasier ok theihumamgermdipedmmunaglobulin gene

array in Suﬁhngﬁﬁﬁﬁl&ﬂ%fﬂaié%ﬁtmiwl Hn@@ylqu@nmsla%ocﬁgﬁié&m@fyh&m& 9@@8&@&&%@“ antigen

challenge. oEPnE 9 3?9? aékv%btgrv Itﬁjett aleEaL%GC &g tfil iEn ccc): a&ne%%' O}fha?éfg%??%gg%f gﬁa{-en %%5%%%\4#'8” etczln

Nature 362:255 (1993); Bruggermann et al., Year italminu nes
also %eg usg%ﬂf’élacf&"kfé%ﬂ?ﬁéﬁ%ﬁé‘dﬁ%@@%?ﬁ%ﬁtﬁﬂﬁ’iﬁﬂ“"é%@c?&éh“tl%“ﬁfﬂa‘d’&ié’§ 1%H€Péefh‘é human

antibody hegisirritar @ffivitiescimeb s fodificitiestotthe/starting nomman antibody. Yitesrting to this
method, whish issalsenbaleditepitope-impsintiag: eitherdie hogwy:ovlight ohainvariaklasegion of a
non- 15hUHﬁM§B¥¢Q%G%J€%Q;%%Q¥sQQE@$@&Q By.phage.disrlay iachnigues as described above is

replaced with a r%RertOLre of human Vd or%Lal Og{ enes, Creﬂt'mem opulatlon of non-human
C

chain/human chain Say R = s P R RS FE igen TediRySHR SRR ST EHBN-human
chairffumBtengin cRifree S%VdOFCFéﬁWﬁéPéWﬁ{é%Urﬁéﬁ%ﬁ@W Festirdy & ardigenchinding site
destroyed uploniahovatdithe dorespdntifig-Honshumairckainbindthelprimesry phage dis@lsy clone,
i.e. the epitope gavemns {mnpanis)the.chnicepithe humanehain parnes. éﬁéh@&?qml Qﬁ%&ss is

repeated I GYRL 19/ERIACR I @ﬂg@&mﬂ]ﬂ}fmﬁﬂa&m”ws WIANARIBAA i7 ARG {See PCT
WO 93/O6£21 bllshed r|I 1, 199 I|L*<e traditional humanlzatlon of non-huthan antibodies by

Oqﬁ;aftlng S techn n| ue B el\]/fi%lesc VIR Ao diEs AinteR Havé H&ER or CDR
resi

s of nonha Hﬁ&ﬁ%ﬂtﬁhmmgﬁééwwdt%mfégm%@rwé@ﬁwm;beméscér@omm@&i@w@referably
human or himranized, ahtibbties that havetbindingsspegifisitiesiforatleasttwardifarentamntigens. In

the present&asg.Re aihe hu'n@lme%p@aiﬂ@éﬂasalis(fﬂ‘@mﬁ%lﬂﬁpgglﬁl@mﬁ& 1S.f0% 80¥.RIBELARtigen.

Exemplany bR AAAgglEs ey ind o e diferen piopes o e EGFL L proien gispecic
antibodies may also be’used to localize m%totoxm a(%ents to cge”ﬁ XPress ese

antibodies TOSSSSE B BEHL 7-0MSbiRG v AR SHh A Wﬁfﬁ%ﬁs“fﬁéaﬁﬁb%f vagetitfeg s
30saporin “AATSAIEHEPGHR) viktk faNQIG@mmmﬂA&bhmw rhethiotrekbtecotoradioaetiveoisotopechapten).
Bispecific éntibediesicartbevpiepared-asifigliength-antibodies.rantibosyfagmnests4eig. F(ab")2
bispecific grtiadies).Methedsdormekingbispesific.antibedies A KNQWN.inARe. art Jhkaditionally, the

recomblnaqpt Bo(cliuctl n of bispecific antibadies is b:flsed on the co-expression of two immunoglobulin
heavy cha|n (il ht C ain OF INAUCInG NIAgencsis m a comp ementar l'[y defermmnin, region of an mnmmoalobu mn

light Chain 1o create a library of light chain genes. Another effective approach is to recombine the VH or VL
40 domains selected by phage display with repertoires of naturally occurring V domain variants obtained from
unimmunized donors and screen for higher affinity in several rounds of chain reshuffling as described in Marks
etal., Biotechnol. 10:779-83 (1992). This technique allows the productior of antibodies and antibody fragments
with affinities n the 10 M range.
Nucieic acid sequence encoding an EGFL7 can be designed nsing the amino acid sequence of the

45  desired region of EGFL7. Aliernatively, the cDNA sequence (or fragments thereof) may be used. Additional
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pairs, where the two heavy chains have different specificities (Milstein & Cuello, Nature 305:537
(1983)). 35Because of the random assortment of immunoglobulin heavy and light chains, these
hybridomas (quadromas) produce a potential mixture of 10 different antibody molecules, of which only
one has the BERAEIBIYBETIfic structure. The purification of the correct moleRGREUSHEH243ually done

by affigity chramatogranhy. steps,qis.rather cu rspe, and.the product yields ar. imilar
procedures are dis(%loséd in WO 93/0882: ‘published Méi/m?gf}cl(gé%ggﬁ ”frél{ H‘?’?a%%é%é%grgjét a .,AEM BO

10:3655 (1861 bR o HIRYNE A et aAt Ay Mo prerer B apbrodch Rt o da i Yomains
with the desivid binblimg < padificithestantibodsiadtisenicgmidirtrgesitegrare filsedto fmfmghoglobulin
constant dosmaizsepaenses ashherfusionipssiaranbiisowithiandmmuneglebulin hervynehain constant

domain, campiisiag ableaskaaitofthe hings.CH2 .. and.Glh 3 1eions, Ik is Rrafered fa.bave the first

heavyxchaip constant region (CH1), containing the site necessary for light chain binding, present in at
Ieast)gjrie of the |¥§|)c7)’n§f %ﬁf&%ﬂ&%&ﬁgﬁdﬁwél %ﬁ%%ﬁ%%gﬂﬁ%%%% Ilc%%% fusions and, if desired, the
immunoglobulin [IGHEERSFPsire fReaFETaN b LSt Tre BHh7 110884 PR RSO B6adn2
5expression ¥ectsrs; antbhra sostransfectediintocrsaitablie hostidrganisntcThisqrevides ifor peat
flexibility inaejusting themutuahprepartionsofthe. threedpolypeptidefiagmnents-Hemnbedingnis when

unequal ra;mgcfeg%;m&9@&%@@&&!%&a%m)gﬁ,@émn@shgmaﬁrugmcmy&%ﬁ?%a%@';num_ yields. It

is, ho,]vgever, Q§sible to mghert the codin sequences ,fQEhMo_O( alllthree polypeptide chains in one
expression Veatorwheh the SxprEZEian of at IRt i p oty be SHaR CHAIRS IR AR S a%®s in high
yields or wiafEtatbs Riedt o' PafticuraTosiypficante d cipvstiniesertilsotiimertsohens
approach, thiesbispecifithantisotie scatie. dhinposedohiankybudmemunegiobdtinvhiewvy eliaiiwith a first
binding spegificiy in.ane A ane:a Byhed immunoglobulin heavy chain-light chain pair (providing a
second binding seeelieibNihs sl 2Bl Wagdana.inatilisasmmetrie situells iaejitates the
sepaE%tlon of_tpe esire bispecific com ountd flgom unwzilnte 15 immunog oT;)u in chain comblna}tlons,
as the preSEREETOY Al FRFIINBSIBBUIRY ﬁ%ﬁ?%ﬁﬁlﬁ’ﬁ‘i BRRFBRE AT e Bl S AsblEdte provides
for a facileseas ef sepdratibpcoThisapprazse B ldiselsded i Werg4/04890 . sRbeifha-ther. dtails of
generatingsbispetificantibodies See,doraxample mucestyretal. A Metthrisazyme 221 210001986).
According t@@nother approach, the interface between a pair of antibody molecules can be engineered
to maximize the percentage of heterodimers which are recovered from recombinant cell culture. The
preferred 20inter?§’c§g?€:q(&)srfa%rlll§%szegf ({eags_ a %g\ﬁ{y‘gfﬁ lt]ﬁgr. ﬁeém ?i%)%&aa% ngdg?]crgﬁ |Bﬂ)§efsé°6ﬁ§t%(ﬁ¥]ﬁomain. In
this Midthotf “GRESPMBIESEF SRR AU SaRehaRET BT e iatracerariiie firdeditiody molecule
are replacethwithsl arigemsidedinains (e guyfosiie artryptogharny Comipensatory "cavities" of identical
or similar size to theJdargersidesehainishare araaigd-anikecinterface: of thasecond:antinady molecule

by replacinglarge aming.asidside chains with.spaker.e08s (6-0.ABNINE.QLhregning): This,provides a
mechanlsrp or increasing the }/leld of tI]e 25heteroc§mer ?\L%r other unwant?d end-produ.cts such as

homadimers.“Bispacific anibodies inaide PO hinRed Sr hetaIoCon gAY AMTBEHEE B8 F Ekample,
one 3Pthe BTSSP RRERB M IBE sttt e A Edupled 1y Ehrdriothedtrér s otelimsnén
antibodiesthaveafdrexamplahddernrpropased to target immune system cells to unwanted cells (US
Patent No. 4,676:980h-anshfortreatmentof iy infe elion HMO9 LOB36M and WQH22003 73
Heteroconjugale, anfibpdies.may DeMmade sing.a0anycenyenient crossqinking methods, Suitable

cross-linkigg agents age_é/velll known in the art, and are dIS%|O_S€'d in US Patent No. 4,676 950, along
with a nuniBar SF EreRS Y T ARIELS P LR ey 6P G SHEPRNG BIEhHEHE AREIHESE fom
antibddly fragmentserais skseBedisgascribed in the literature. For example, bispecific antibodies can
be prepared usingréhemicaldinkagedBrennan BiRAl7, Science 22 8 84:«(108ndesctilrasbpracedLre
wherein infggtantibodies are proteolyfically cleaved to generate 35F(ab’)2 fragments. These fragments
are reduced in the,prgsenee, of. (e difial complexing agent.sadium,areenie o siablizs, vicial dithiols
and prevent intermolecular disulfide formation. The Fab’ fragments generated are then converted to

thionitrobef2BAIB tF NET MR ANVAE $HSBPHEEd - TNB derivatives is then reconverted to the
Fab'4fiol by reducsonsisiths rierea psaettadanmifes amddpasised withian ehuimotel amdlamiofthe other
Fab'- TNBwderivativeuiasform the bispecific antibody. The bispecific antibodies produced can be used
as agents for thel’ﬂ9§&|ﬁﬁtl}@mQQ.SHg@at&@%fis@x@@ﬂ&l@%ﬁ-mwgmmd methods.
The purified BEGFL7 can be attached to a suiable matrix such as agarose beads, acrvlamide beads, glass
beads, cellulose, various acrylic copolymers, hydroxyl methacrylate gels, polyacrylic and polymethacrylic

45 copolymers, nylon, neutral and ionic carriers, and the ke, for use in the affinity chromatographic separation of
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Recent progress has facilitated the direct recovery of Fab'-SH fragments from E. colt, which can be
chemically coupled to form bispecific antibodies. Shalaby et al., J Exp. Alec'. 175:217-25 (1992)
describe the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment
was separat&PS8¢rdfedifrom E. cull and subjected to directed chemical col?@’ﬁﬂ@mwm@?t@form the
Dispeciic anthas.T0p dooisRacll ANDAMY R JIMAd as BRI DGR SRIONeIRNpressing the

HER2 receptor and normal uman TIUS200710 ells, as well as trigger

the lyric actit 8t R4 &Hstoxst ﬁ?ﬁ%ﬁﬂ%cﬁ‘té@%ﬁ’ﬁmg‘mﬂVﬁ‘éﬁ%?@&%f%ﬁﬁ%}?l?ﬁ@@%“ ligandgfgrious
techniques fbistrakire eidh s clathag Gis pedificcardibosy fatmenisadiredtiye ronyredormiireant cell culture
“have also beginsdesetibacnFongxanple phispacifie antibediesthave beenipraducadiusingdgueine
zippers. Kgstelny et al.,J Immunot 148(5):1547-53 (1992). The leucine zipper peptides from the Fos

and proteins were linke the Fab' portions of ff renta tibodies b eth ion, The
antlblgg]y homodlr%ﬁe?rs % %geé?e(?ﬁacne% i%% Singe ‘?t[\éYES’lSCle fg X mn SOTRaT S AR Qo’te‘h Fiadtdized to
form the arftilstey) HBRTGUTRIERS = 13 §°ﬁ%’§%ﬁ’bﬂoéﬁﬁa‘§d% *B%“Bfﬂizcéﬂ% r“t“ﬁb*ﬁﬁﬂ’ﬁ%?ﬁ’@f histibotly

homodimers:dtnay digbedyheechndiotyrdeseribedzbyiidelliigercet al., Proc. Nall. Acad. Set USA
90:6444 48 (1993):haspropided.anslernativeaneshanisn far:maki aﬂi@i&ﬂaﬁﬂiﬁ antihody fragments.

The fragm@ma&qmm% af%%wogpﬁuay@& iahle demain (. %)]a%?rmgﬂ?&k%an ight:ehain yariable

dom D (VL %almker WhICh osho tto allow alrln between the 15two domains on the same

chaln Accord1 RE AT 4 %Irengﬁl?ﬁ:ée% SHE FRYTERT S &L 1o p At e R giSismentary
VL and Vl?lﬁﬁﬁrﬁé'ﬁéﬂﬁf‘ éﬂﬁUﬂ‘iéF ﬂ‘é‘@?ﬁéﬁﬂ thetefiordnningaie antiderrBimdif SitesVNridtHE strategy
for making®bispenific tantibdy:fragrmeints by ithie use, of BindglectrainsFy7(gby)) dine s:Ras algenbeen
reported. 531@13@1&%@@!’ E1:al prodeal RARMNGLLRZ:B3R8 LLHRMen method ABtRQGIES AVith, MO ARaL WO
valencies asg;2 i coniemplated. o cxamile: aReSlisAIOonsS (RAODE IRRIE Jullet el |

Immunol. 147: 1991), Multivalent Antibodi A multivalent anti ibody may be’int &malized (and/or

catagéolallzeaﬁ %‘as“flé]rntﬁaacﬁna}B’i/é‘f@n?%sff%%%‘%/%?]g]%éﬂu&%?ﬂﬁnan antigen to which the antibodies
bind. The antibodtés b preststindentbreamb&mtivaidig dntiboties! (hichtardwtizer than of the
IgM class)wuithnthseevortmonelaptigandintingesites {eu.g dpltayalentb.antibodigs), wihichigan be
readily proghiegdy igeenbibant SXpIession qémgfgg@ﬁtmnp&qm&h&@%m@%@&&b@§ of the
antibody. mu?umléIIll Ivladlcreen&lc Y agcg % ai:ga%(gngigﬁlslgo anltmeeur{%%t) %hagem?{6111 dcnsl: eenc?troglost;‘tea,b Etlsg en
blndo[);? sites. The preferred dimerization domain COMprises i Fconsists d!t]i A Fe fedion o & inge

regio’ In tHiPUERHENS" tHE SHEB Uy ARSI SHSE SRS eGSRy iﬁ?é@sﬁ)‘i“%‘iérér%ﬁfi]@%ﬁ‘ﬁlﬁdlng
sites amingrtéerinaltolthelFe deigokindhe prefertdthdna tiatent antibodyhereincofiprisesi€or consists
of) three tamboubeightylapt 9prefetabipfourpantigenhinding sitas.(The, multivedent @ptihagy.

comprises;a @aﬁ;o%gmmgads &haiﬂeé%gzi?ﬁ%%?@%M&£Q'¥9%P§@@9§bﬁ'”5) wherein the
polypeptide chai 1@ rg]prlse tw%or more vari {H ns F{?r instance olypeptlde chain(s)

may comprise V VDS EE h%ﬁ%}%??, RS S AT DA E e cond

variable dovaa;, fFIeI @bﬁe‘lﬁﬁﬁyﬁbﬁﬁ‘d@bﬁ‘ﬁﬁ‘f‘&foﬁﬁ f’F‘é“}féﬁ%ﬂ‘P‘Wi@&ﬂfﬂF peplvaisfesativat dnfiieiEcid or
polypeptidezanden isi@iprd dFoibhistances theypobypept denchain(s)mayscondpy seaBsVvH«C Hkflexible
linker-VH-GitliFe agion chaininet ¥ BeEH1MH-G) xﬁwglgim&h@m Lmﬁlmulﬁiva&er@ﬁ@mimdy herein

preferablyirthereqmriagsaldeash wadandleialin I gt s yarable.damain,

polypeptlde The multivalent antibody herein may, for instance comprise from a out tvvo to about.

eight light cham VARABTE HaMan PolyPeptuse: s GHELRAMN S bt énbféﬁﬁ&ﬂﬁo%ébﬁdggmy
contémplatdgi W@%ﬁﬁbﬁ%lﬁ trr@rwm.wwfvmmwwt@mﬁhawhmh@wwmmge aCL
domain. 48RntilbedytVatantse scleclsomeembbdiniantss afhimingcidisegtiiengamadification(s) of the

antibodies deserihed hereinate.contemplaiad: aﬁgﬁﬁmpg%ad%myo@&%§mpl%m ipRrove the
bmdmg affd% }th%gg A?ed?&bf\% hl%)g qg %ﬂ)&%ﬁg gltéglsd p)ztllgeecaanng‘;o 11&1} )B d?’c sc,rm nee V%”antﬁ of the

c O ek
antibody are prepared by intrg uc&;gé propriate nucleotide chandes into the anﬁ) & Kucisit acid, or
fors®

by peptide ?%%tﬂé&%‘“‘éﬁ%rﬁ%‘aﬁr ﬁ?ﬁd‘&f& bfc?F%’%é)?%}FﬁBT]e deletions from, and/or insertions into
and/8? substitutidi$ofnorssie the Sxiwirinatieishinoabitisot befrsespMgedisplay Fv clones of the
2007/10691bRETAIS 20070664 24Pcquenced using conventional procedures (¢.g. by using oligonucleotide primers

designed to specifically amplify the heavy and light chain coding regions of interest from hybridoma or phage
DNA template). Omce isolated, the DNA can be placed into expression vectors, which are then transfecied into
host cells such as . coli cells, simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do

45  not otherwise produce immunoglobulin protein, to obtain the synthesis of the desired monoclonal antibodies in
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50f the antibody. Any combination of deletion, insertion, and substitution is made to arrive at the final
construct, provided that the final construct possesses the desired characteristics. The amino acid
alterations may be introduced in the subject antibody amino acid sequence at the time that sequence
is made. A uS&IaPHIERsdE for identification of certain residues Or regions oﬂ’ﬂ@‘éﬁ?bﬁ@l@ﬂh&t are

prefer@d Ig%qy{% 11%1£91§1%"41t§‘§§nﬁ§ 13\!& alc’nacuaesg)n zaélc%% 113871 %?{E]lg!;glgn 111l1'|) %Sdr.] g c{l’?tlb%( ydeg’() 1130r
Cunningham & W 0 Science 244:1081-85 ere, a residue or group o f'targét reS|dues are

identified (8lﬂ“d%ﬂ§@éeﬁa}egﬂhg§ ’§U8We{§”é’(?6 ’ 3sp5 6}{?%?91_))@%}4,1@1(5]\{& Srereplsedd by A hedtral or
negatively chargeerpiewslingide(hostpreférabigrataninécop pbiyal anine)to BNéctthadnteradtian of the
amino acidsaitthantigen [iZihosenaming:agiddocationsaeppratrating functions sensitivity: to.the

substitutions,then, /¢ fefinashyintraduging furtherof @Qgra\{@z;aqm %&r f%ﬁ*ﬂ@ SIesAlsppstitution.
Thus avhlle the aglte for |rf)trodug|rjlgcdnnbamlg9oa id se uence varia é?rﬁ)r et rmlned the nature of

TEgiONS Of ANy is used for 1his Se, MCk gk .
the mutation per s& need not e predetermined. For example. gto ahéfyz péormance of a

mutation a8 &t §?fé““éi’a€‘§l§é?ﬁﬁﬁ¥§?§r°?3ﬁ%?ﬁ1%@§§‘eﬂé§P§n@ éb??&)‘%t%amﬁf the tatefstdeBdsn or
region andfihe taxpressedimmitinoglobulinssatescrcened forcttredebindtbantivitystant reghimingiacid
sequence inseetionsdnslideaminasantiaearRpxy taimainal fusions.fanging.iaiength.fram one
residue to BQM@@91%9@&&19@&9@rl%ﬁ’w'i’;@“q{?%%h&n%ﬁagﬁﬂq ‘d?e% @il ﬁ%éf&[@dse%%%ﬂl Ingertions of

smgIewZOor muI diafrmno acid re%dues Exam[?les of terminal insertions include an antlbod with an
e ved irom IHat Ve

N-termiinal THatbiony! Fesidtia or HHe antlf)\lfiff (SR B B CRBIO e BN pep e W%F%gﬁ%ﬁﬁ variants

of the antlBBHV%%‘&@I@W‘L]ﬂ’éﬂfﬁ’éaf@jﬁ@l‘?ltégfﬁéhwlsor C-terminus of the antibody to an enzyme (e.g.

for ADEPT) or a polypepiite whittiintreéses dhesdrum: helifdide-ofttheiantitiadyn also be rivaoiier type of

amino acidoariapiobiheantibedy altersthe.Qd @inﬁln@y%ylaxi@Hﬁ@ﬂ@m&fsmed&%ﬁﬂém@axe such

altering mqwfgﬁ& delsting one.ormare.salboRvAAEMOlelies (ond in i R?drx ngprAciding one
0

orm h 5({(1: %atlon sites that are notﬁfﬁ)resent in the antibo gcos atlon pep t| es’is
ally eit

typic “finkad'st O-fifked, Rt i(é%%f@?%d%gﬂ{@’%ﬁi%ﬁm fBP‘fﬁé“&é?%WﬁPﬁﬁf@%‘@ty to the
side chain @ Bnfugsaradife besigeeriThutrpestidasagaehdes abparagine- X sorirefdndoding
asparagineeXu«threeonine;-where isliany aepiie. deidiexcept, prolng. are theiteeagaiien:3psequUences

for enzymaticiatiashmeni.efdhe.carbebydiale. majshuiodhe.asparasing side shain, Jhys. the presence
of either of these }rlplc)a{%the equences in a polypeptide creates a potential glycosylation site. 0-linked
TS0 the aftachme

glycasylation ref nt of one of the sugars N-aceylgalactosamine, galactose, or xylose

to a droxyam|nB“é%rﬁel?HB‘é‘i“BB’l’ﬁﬁ‘lﬁHWS%féﬁ?\%"iﬁy{Fﬁ@ﬁﬁ?ﬁé“é%ﬂ@ﬁ‘%}ﬁ%?b&’ﬁﬁrﬁﬁﬁ%"ﬁ}‘"‘"es
5-hydroxylysiries mighodidobectis edh @ Baddivdrrobglirs o8yl atidivsite s ttitesantibathyiscomieniently
accomplishietlay alte riag the:ampe-acieseqgusncansiich that it contains one or more of the

above-described {tipeptidg.sequences (fRrNma k&%@ﬁ/&&%@%@&%&%&%@nﬁ“@ ration.may,also be

made by t?%c%}é'nﬁ'vﬁ’g f, or ‘ybst|¥u on Qxé ane or more serine Or threhonlne reS|dufe§ toh he sequence
of the original antibo Cfo? 0-fike ed’éP%ag‘ SHioh Sited] Whers ThentBoR Sotmptisss sk Fe region,
the c%\%oHﬁﬁf%%ﬂ%ﬁé%ﬁ&&%ﬂﬁ‘ﬁ?%@%ﬁ@ﬂ %76?646&5% PI&S) aHb e Ssifithrerinittene
carbohydrate stmuetural thrattiack s:focbserattachibd teé.dh 6 $eyionibfdhiantiizody @ire desesikied in US

Pat Appl NeAlS20Q3/157 108 (Riestiile he30e 38kl 0044009362 1 (Kye wa-hlakke-Kagyo Co.,
Ltd). Antibqdies with 8. RiseEH @gPN@%%%}%%Q%&E&@%s@&ﬁmbmthﬁt% V\T?y@?t%@g%%?e%% toantke

region of the’ an lbqﬁi rare referenced in Jean-Mairet et Patent No.

6,602,684 Umaifia et al. / m‘ilg%‘lesCWﬂﬁ}dacgfé“ésa%hc@m e o 14 deER PR GiigodAkcbaride
attached t6' @(ﬁf#@%@ﬁé&éﬁéﬁ & Antiseeriee @WQ@TWW@ Y esTIiPatdatiieSEedso, WO
98/58964 (RaijucSiiand WO R0BH 1069L5P CTASS 20074064242 5O0LR2T6A(RajH; 5.)

concerning.anthedies with-alisred carhehydraisiaiiachedro the Hegeaiondberanlyses also

production of antibody fragments will be apparent 1o the skilled practitioner. In other embodiments, the aniibody
of choice is a single chain Fv fragment (scFv}. See WO 93/16185; U.S. Pat. Nos. 5,571,894; and 5,587.458. Fv

40 and sFv are the only species with intact combining sites that are devoid of constant regions; thus, they are
suitable for reduced nonspecific binding during in vive use. sFv fusion proteins may be constructed to yield
fusion of an effector protein at cither the amine or the carboxy terminus of an sFv. See Antibody Enginesring, ed,
Borrebaeck, W.H. Freeman and Company (1992). The antibody fragment may also be a “lingar antibody,” e.g.,
as described in U.S. Pat. No. 5,641,870 for example. Such linear antibody fragments may be monospecific or

45  bispecific.
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US 2005/0123546 (Umaila et al.) on antigen-binding molecules with modified glycosylation. The
preferred glycosylation variant herein comprises an Fe region, wherein a carbohydrate structure
attached to the Fe region lacks fucose. Such variants have improved ADCC function. Optionally, the
Fe region furtfe ReOmMisEs one or more amino acid substitutions therein whidhiURAthEdGHaErove ADCC,
for example, 10sybstitutions af, pasitions 298, 333, and/or 334 of the Fe regio_n_(Eu number_ing _of
residues). Examples of punlications related to "defucosylated" or "fucose-deficient” antibodies include:
US 2003/015710ér,bW@“%ﬁb%“f’?ﬁ@?%sﬁb}@’i’f%@%?%‘éh%d@fﬁ’ﬂ%‘f%}sLfJ’Sh%E}%ié?ﬂ%Z& us
2004/0093B210 3% R06#G K310 1Y S12 60410 120708 3E 2004041 G28X:: U8 2084/61:09866; WO
2003/0851+81MMG2003/884ib 7103V 0 2005 B 55865 WL 20 DR 35 1802001023144 P kazaki et al.,
T Mot Bk 461123549, Y e ki v 50105 B 1. 514 G004 Epampls
of cell lines produc ucosylated antibodi clude Lec C ici i

ucosyintiogs TSR LA Rt BT B e S5 T 11088 DS PAASEI NG

2003/0157 58 AT Tt 1 ahd WO 20645056792 A ! Ad aRresral: ] Spddidh b exbsviptieal), and
knockout celbdinesbsuctrasalphe bBhucosylransiemse gefe YT 8ilibndckeut-:CHE eells
(Yanaane-@hniikiet aliBiniesh iBieenguBditd d:(20ad) n30ANeer Hrpe:ifvariantjs-anamino acid

substitution,variant., These yarianis:haveatieast-one aming agid residus;in the antibody molecule

repla;;gd .b i 5’:}}4{1c{|/|€ffg{rﬂeﬁg}gl re Eild %aTShg Si'tefaz%fh [Eeﬁtgﬁ,,tblnt_er_est f,(gr gu stltuthin‘al m’ut_ag.en_e5|s include the
hypervariable regions, but lé Sre PSR e A & AL EER ST AP SEBHEER AR SELtibFHY%te shown
in Table | GREEFERERHE B prafeiied suisswiatiBris mpeehsisubstinmiorshalsit in a change in
biological activity TthehrimorEsulpstaitialdohaing esth diehandinated:d exemplary@bsulstitutioas” in Table
1, or as futhendesstibed-palowindelerenceilo,amingacid sassemmayheiniadueed and the
products sgiRenag LaRle o+ Qiginal Residus Exempiany subittions, Risfered JUbsiiuions Ala (A
val 5861; ”s%q\lfgalcér gr}(]{iR ulﬂqglr,sl %%égécé\?vglolf%f c'lac\ggsjy?hat Lr}’tblg Ir%’deA;:xtSJg ’ﬂ!?a%?i;cce;%céért]he human framework
for the humanzzed antibody (Sims et al,, J. Immunel 151:2296 (1993); Chothia et al., J. Mol Biol 196:901
(1987). Another method uses a particular framework derived from the consensus sequence of all human
antibodies of a particular subgreup of light or heavy chains, The same framework may be used for several
different lmmanized antibodies (Carter et al., Proc. Natl. Acad. Sei. USA 89:4285 (1992): Presta et al., /.
25 Immunol 1512623 (1993).
It is further important that antibodies be humanized with retention of high affinity for the antigen and
other favorable biologicat properties. To achieve this goal, aceording 1o one method, humanized antibodies are
prepared by a process of analysis of the parental sequences and various conceptual humanized products using
threg-dimensional models of the parental and humanized sequences. Three-dimensional immunoglobulin models
30 are commonly available and are familiar to those skilled in the art. Computer programs are available which
illustrate and digpiay probable three-dimensional conformational structures of selected candidate
mmmunoglobulic sequences. Inspection of these displays permits analysis of the likely role of the residues in the
functioning of the candidate immunoglobulin sequence, i.e., the analysis of residues that influence the ability of
the candidate immunoglobulin to bind its antigen. In this way, FR residues can be selected and combined from
35  the recipient and import sequences so that the desired antibody characteristic, such as increased affinity for the
target antigen(s), is achieved. In general, the hypervariable region residues are directly and most substantially
involved in influencing antigen binding.
Human antibodies
Human anti-BEGFLT antibodies of the invention can be constructed by combining Fy clone variable
40 domain sequence(s) selected from human-derived phage display libraries with known buman constant domain
sequences(s) as described above, Alfernatively, human monoclonal anti-EGFL7 antibodies of the invention can
he made by the hybridoma method. Human myeloma and mouse-human heteromyeloma cell Hnes for the
production of human monoclonal antibodies have been deseribed, for example, by Kozhor J. Fmmunol 133:3001
(1984); Brodeur et al,, Menoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel
45  Dekker, Inc., New York, 1987); and Boerner et al., J. Immunol. 147:86 (1991).
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Asp (D) Glu; Asia Glu Cys (C) Ser Ala Set Gin (Q) Asn; Glu Asn Glu (E) Asp; Gin Asp Gly (G) Ala Ala
His (H) Asia Gin; Lys; Arg Arg lle (1) Lett; Val; Met; Ala; Phe; Norleucine Leu Leu (L) No eucine; lle;
Val; Met; Ala; Phe lle Lys (K) Arg; Gin; Asn Arg
WO 2007/106913 PCT/US2007/064242
) It is mow possible 1o produce transgenic animals (¢.g. mice) that are capable, upon immunization, of
producing a full repertoire of human antibodies in the absence of endogenous immunoglobulin production. For
example, It has been described that the homozygous deletion of the antibody heavy-chain joining region (JH)
gene in chimeric and germ-line mutant mice results in cormplete mhibition of endogenous antibody production.
Transfer of the human germ-line immunoglobulin gene array In such germ-line mutant mice will result in the
10 production of human antibodies upon antigen challenge. See, e.g., Jakobovits et al., Proc. Natl. Acad. Sci USA
90:2551 (1993); Jakobovits et al,, Nature 362:255 (1993); Bruggermann ¢l al,, Yeor in Immuncl. 7:33 (1993).
Gene shuffling can also be used to derive human antibodies from non-human, ¢.g. rodent, antibodies,
where the human antibody has similar affinities and specificities to the starting non-human antibody. According
to this method, which s also called “epitope imprinting,” either the heavy or light chain variable region of a non-
15 human antibody fragment obtained by phage display techniques as described above is replaced with a repertoire
of human V domain genes, creating a population of non-himan chaimn/human chain scFy or Fab chimeras.
Selection with antigen results in isolation of a non-human chain/human chain chimeric scFv or Fab wherein the
buman chain restores the antigen binding site destroyed upon removal of the correspending non-hiuman chain in
the primary phage dispiay cione, i.¢. the epitope governs (imprints) the choice of the human chain partner. When
20 the process is repeated in order 1o replace the remaining non-human chain, 2 human antibody is obtained (see
PCT WO 93/06213 published April 1, 1993). Unlike traditional humanization of non-human antibodies by CDR
grafting, this technique provides completely human antibodies, which have no FR or CDR residues of non-
human origin.

Bispecific Antibodies

25 Bigpecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding
specificities for a1 least two different antigens. In the present case, one of the binding specificities is for EGFLY
and the other s for any other antigen. Exemplary bispecific antibodies may bind to two different epitopes of the
EGFL7 protein. Bispecific antibodies may also be used to localize cytotoxic agents to cells which express
EGFL7, These amibodies possess an EGFL7-binding arm and an arm which binds the cytotoxic agent (e.g.

30 saporin, anti-interferon-o, vinca alkaloid, ricin A chain, methotrexate or radioactive isotope hapten). Bispecific
anifibodies can be prepared as full length antibodies or antibody fragments (e.g. F(ab’)2 bispecific antibodies).

Methods for making bispecific antibodies are known in the art. ‘Traditioualiy, the recombinant
production of bispecific antibodies is based on the co-expression of two immunoglobulin heavy chain-light chain
pairs, where the two heavy chains have different specificities (Milstein & Cuelle, Namure 305:537 (1983)).

35  Because of the randotn assortment of immunoglobulin heavy and light chains, these hvbridomas (quadromas)
praduce a potential mixture of 10 different antibody molecules, of which only one has the correct bispecific
structure. The purification of the correct molecule, which is usually done by affinity chromatography steps, is
rather cumbersome, and the product yields are low. Similar procedures are disclosed m WO $3/08829 published
May 13, 1993, and in Traunecker et al., EAMBO J. 10:3655 (1991).

40 According to a different and more preferred approach, antibody variabie domains with the desired
binding specificities (antibody-antigen combining sites) are fused to immunoglobulin constant domain
sequences. The fiision preferably is with an immunoglobulin heavy chain constant domain, comprising at least
part ol the hinge, CH2, and CH3 regions. 1 is preferred to have the Arst heavy-chain constant region (CH1),
containing the site necessary for light chain binding, present in at least one of the fisions. DNAs encoding the

45  immunoglobulin heavy chain fusions and, if desired, the fmmumogiobulin light chain, are inserted into separate
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WO 2007/106915PCT/US2007/064242 Met (M) Leu; Phee Leu Phe (F) TLett; \lle; Ala; Tyr Tyr Pro (P)
Ala Ala Ser (S) Tin Thr Thr (T) Val; Set Set Tip (W) TPhe Tyr Tyr (Y) "p; Me, TlaiSet Phe Val (V) lle;

Leu; Met; Phe; Ala; Norleucine Leu 5
WO 2007/106915 PCT/US2007/064242

5 expression vectors, and are co-transfected into a suitable host organism, This provides for great flexibility in
adjusting the munial proportions of the three polypeptide fragments in embodiments when unequal ratios of the
three polypeptide chains used in the construction provide the optimum yields. Tt is, however, possible to insert
the coding sequences for twe or all three polypeptide chains in one expression vector when the expression of at
leagt two polypeptide chains in equal ratios results in high yields or when the ratios are of no particular

10 significance. |

In some embodiments of this approach, the bispecific antibodies are composed of a hybrid
immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid immunoglobulin heavy
chain-light chain pair {providing a second binding specificity) in the other arm. It was found that this
asymmeiric structure facilitates the separation of the desired bispecific compound from unwanied

15 immunoglobulin chain combinations, as the presence of an immunoglobulin light chain in only one haif of the
bispecific molecule provides for a facile way of separation. This approach is disciosed in WO 94/04690. For
further details of generating bispecific antibodies see, for example, Suresh et al., Meth. Enzpmol, 121:210 {1986).

According to another approach, the interface between a pair of antibedy moiecules can be engineered to

maximize the percentage of heterodimers which are recovered from recombinant cell culture. The preferred

20 interface comprises at least a part of the CH3 domain of an antibody constant domain. In this method, one or
more small amino acid side chains from the interface of the first antibody molecule are repiaced with farger side
chains (e.g. tyrosine or ryptophan). Compensatory “cavities” of identical or simnilar size to the larse side
chain(s} are created on the interface of the second antibody molecuie by replacing large amino acid side chains
with smaller ones (e.g. alanine or threonine). This provides a mechanism for inereasing the yield of the

25 heterodimer over other unwanted end-products such as homodimers.

Bispecific antibodies include cross-linked or “heteroconjugate” antibodies. For example, one of the
antibodies in the heteroconjugate can be coupled 1o avidin, the other to biotin. Such antibodies bave, for
example, been proposed to target immune systerm cells to unwanted cells (US Patent No. 4,676,980), and for
treatment of HIV infection (WO 91/00360 and WO 92/00373). Heteroconjugate antibodies may be made using

30 any convenient cross-linking methods. Suitable cross-linking agents are well known in the art, and are disclosed
in UJS Patent No. 4,676,980, along with a number of cross-linking technigues.

Techmaques for generating bispecific antibodies from antibody fragments have also been described in
the literature, For exampis, bispecific antibedies can be prepared using chemical linkage. Brenman et al.,
Science 229:81 (1983) describe a procedure wherein intact antibodies are proteclytically cleaved to generale

35 F(ab")2 fragments. These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite
10 stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab’ fragments generated are
then converted to thienitrobenzoate (TNB) derivatives. Onc of the Fab’-TNB derivatives is then reconverted to
the Fab’-thicl by reduction with mercaptoethyiamine and is mixed with an equimolar amount of the other Fab’-
TNB derivative to form the bispecific antibody. The bispecific antibodies produced can be used as agents for the

40 selective immobilization of enzymes.

Recent progress has facilitated the direct recovery of Fab’-SH fragments from E. coli, which can be
chemically coupled to form bispecific antibodies. Shalaby etal., /. Exp. Med, 175:217-25 (1992) describe the
production of a fully humanized bispecific antibody F(ab’)2 molecule. Each Faby’ [ragment was separalely
secreted from £. coli and subjected to directed chemical coupling in vitro o form the bispecific antibody. The

45 bispecific antibody thus formed was able 1o bind to cells overexpressing the HER2 receptor and normal human T
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Substantial modifications in the biological properties of the antibody are accomplished by selecting
substitutions that differ significantly in their effect on maintaining (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 hyB@aMEKieMAdf the molecule at the target site or (c) the bulk oPtEEide thaiti2Naturally
occurring residues are divid nto 1 S base on mon side-c! aln operties:
hydropgr]mb|c%%grlgbﬁc%ﬁg}5ﬁ3t a gc %9\9{%8%% e C)”“’é’&‘%?a i wﬁaﬁm E’ g hm}gl sar”‘fﬁ\/l (3)
acidic: asp, glu; (kﬁ“ﬂ‘&‘é&%‘"W@Ty&“&rﬁm%(%)‘%‘gi%‘é?‘fﬁgf Wi%%%&iﬁ%?@ﬁt@?]@ﬁ“@j@‘ﬁ% and (6)
aromatic: tegh, tyrrphye NerbaodsenradiveEosubstituiones il kairtdibebehbrgimgdacrierigénofone of these
classes forgpathenelass: Qne type-ef sifpstitutional sariantinvelves sy bstiluling one 10k more:

hypervarlap,l@terﬁgr% m@%erﬁe%@e fnarent.antibody ga&&b&m&%@% orhuman %%%99}4)@5

Geney, Ily, the re riant(s selected for further develd(pment wiil have improved biological
? uce ﬁ?ne ToE I 1“% 11 ZOTOCTS. alﬁi H:nze
proper arent anti are

ies relative to rom w PE RS rfaf@}dth%d%é?r‘f\}ehﬁgﬁidmv for
generatlng%“ffd’?F%’ﬂE)Sﬂtﬁ‘ﬁ%ﬁ%‘F“i}’éF%‘ﬁfé ”‘Frﬂ?@‘ﬂ)@é”a?f ﬁrfsrqﬂalra’reﬁeﬁfusﬁlrg plthers disprayeBriefly, several
hypervariafiieregionisites{esgl 657 sites) Arel Mutatedtoge e raes allppssitie anticteeaeid substitutions
at each sitewdihgsantibadies thye genermigd-are-disptaysd.from cﬁlarnmg%wmg%ﬁ%@qgﬁaﬁs

25fusions @ he.gened J;Q?%Q%%EBRM}&:%%%Q@Q r%rtrrrak%a%mr IS shheAReas epayed yanants
are tlj\%n screened for their biological activit i;nggrY]ém w{rg affinity) as herein disclose n order to

identify candidats Ay B TAFRBIEFa GISH ST D aT At ife g&%ﬁ?ﬁr@erﬁif@d%ﬁ‘érs‘f@ﬂban be

performed 6 fEEPIERFHYE Sy anabe PEgitT rasideds contribethosignificant jeto-bindgesitbinding.

Alternativesooradditignallyz itrmayhaibensaliciak to.andly ze ascrystalestrriatnenf thaaniiger-antibody

complex ta,identifnsontactprintsibetyeen the 3028t kody and antigen. Such contact residues and

neighboring resrd{gﬁ%garm “%Qdﬁ(dr%ges for s bsututon accordrr%w e tech |qHSDGCeJ]abo%at d herein.
ected

i 1w0 v c1¢ so arc conteny xam ¢ an
Oncegrauch variants are generated ?ane]f of variants Is s réen ng as escrlbed herein
and &1tiboti@ERATH sWé’h%er{’B'ﬁ@”r‘f ek PbHEdt more relevant assays may be selected for further

development.  Multitglenlshntihoilienolecules encoding amino acid sequence variants of the antibody
are prepared by a vatiety-35afimethadscknonain thelartabhasemeibeds inclide. bst.are,noklimited

to, isolatiop,from.2 ﬂ%wr@llwwrﬁ%&pdly}é%%h&%xé%Qﬁa%é%%MHé%QQZAP@{%‘%& 2i06.case qlnaturally

occurring amtréggigw m{equde,gce Varl%\he ﬁr [%ﬁ%r Hlon by ollgonucleo ide-mediated (or site- directed)

il
muta\ggenesrs enesis, and ¢ S MUtAgEhE ST S AR B AP hY S AHEd VAFAHt or a
non-

riarf™&t&sh Biith éﬂahru%f&i&r f‘l*f‘ﬂ‘r%i? B‘eﬁeerr%rb%e ftradlBE s acstrTeraHsipOYaTIHHe

modificatiohsmincdrdotiegiol o fthievinmunioglo bulinpolypeptidés of thexthverdtion; thesebyiigenerating

a Fc regionivaiiphnts The fredegiondaiantidQmay conmplis@ AU Fe-£egion SRAUEREE. (6 s a

human Igos’!:eﬂgg’ 21'1 91@1&8’35 \lggénﬁnﬁ & %'9@6&9&9&'&1‘1@90@&0& antigen binding sites amino-terminal o the
Fe region. The preferred multivalent aptibody herein comprises (or consists of) three 1o about eight, but

30 preferably four, antigen binding sites. The multivalent antibody comprises a1 least one polypeptide chain {and
preferably two polypeptide chains), wherein the polypeptide chain(s) comprise two or more variable domains.
For instance, the polypeptide chain(s) may comprise VDI-{XDn -VD2-(X2)n -Fe, wherein VD1 is a first
variable domain, VD2 is a second variable domain, F¢ is one polypeptide chain of an Fe region, X1 and X2
represent an ammno acid or polypeptide, and n is 0 or 1. For instance, the polypeptide chain(s) may comprise;

35  VH-CHI-flexible linker-VH-CH!-F¢ region chain; or VI-CH1-VH-CH1-Fc region chain. The multivalent
antibody herein preferably fizther comprises at least two (and preferably four) light chain variable domain
polypeptides. The multivaient antibody herein may, for instance, comprise from about two to about eight Hght
chain variable domain polypeptides. The light chain variable domain polypeptides comtemplated here comprise a
light chain variable domain and, optionally, frther comprise a CL domain.

40 Antibody Variants

In some embodiments, amino acid sequence modification(s) of the antibodies described herein are
contempiated. For example, it may be desirable to improve the binding affinity and/or other biological properties
of the antibody. Amino acid sequence variants of the antibody are prepared by ntroducing appropriate
nucleotide changes into the antibody nucleic acad, or by peptide synthesis. Such modifications include, for

45 example, deletions from, and/or insertions into and/or substitutions of, residues within the amino acid sequences
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amino acid modification (e.g. a substitution) at one or more amino acid positions including that of a
hinge cysteine. In accordance with this description and the teachings of the art, it is contemplated that
in some embodiments, an antibody used in methods of the invention may comprise one or more
alterations a¥ EoWia¥d1$5t0 the wild type counterpart antibody, e.g. in thePFE GBI 7 He2e
antibodies would nonetheless retain substantially. the sam aracteristics required fo[ the&ageutlc

he antibody” “Aty CoTn ma 101 O o, 111 1()n and st C;li 911 18 1?1 o anve el e [ i}
utility as compared to their wild type counterpart. For example, it is thought that certain ateratlons can

be made iP &' Fa Gl %ﬁl}ﬁtn&‘t%ﬁ‘laofﬁﬁﬁhtm %ﬂ?’é?%&hﬁaé‘el@Hﬁe?ﬁﬁﬁ?ﬂ@é&%ﬂ“ﬁﬁ?ﬁﬂ%ﬁ%’d&ﬂq binding
and/or Cormplelsehi: e perriemtiSyictokicityd(CDa)s el ths hsedes eribadein WO 99/51642. See also
Duncan & Winter ANatiure:ad2:2: 03 8401 238);HbiBatandsNo-hB48; 26 @206 ShRatent ded5,624,821;

and W094/29351 gonGemn 4@gs%bsre@xgm94Qm‘lfg%@%&@q\g%@a&%ﬂé@é@y%!%&zgn@ r\%@ﬁ@ ) and WO
2004 (656351}12 ‘gLoz\Q(m%Q Hielﬁ?et'g?cgy u\éa(\)rlazr(l)ts) with ﬁrpproved or ddl[[’(gndshed Il’lﬂdl FcRs. The
content of these atent ations are SOaCHERND ShEGTporatad Hersm b 1 reﬁ%ﬁ‘ eeucsalso
Shields et &b f%wseﬁén%(dz? s’ebﬁﬁee@%e@ml)e%ﬁt%a%ﬁ@g Wﬁ%@%@d%ﬁ%&%krmproved
binding to treireanatal ErrodceptoriitoRia)iondiich ismespol silefdethé trarnsfer ofirateinal 1gGs to
the fetus (GuyeERtiZSRhs ibadn@RLNGE 1oli¥: 28EH1R46 )rand Kimneal Bl mdbamupal24 24941894)), are

described i LSZORA0IASAAAL(Han et These, ANLbagGs SARFE AOIER (aglonith one or

more, ubst|tlét|?ns thdereln WhICP 1|mprove binding of thbe e region to FcRn. Po ypeptlde variants with
altered Fe PSgioH NG A& sadt élhué%?}%lﬁaﬁmn@?gagt d or %?éé%%lgeﬁofflx&“ﬂ’ﬁdﬁ@% ility are
descrlbed RSt e NGB 94 S50EHS WOTYSESE 2ufhe lEHEATS bFthdsEatentsablidations are
specificallydigiconporiatedhereimbynseieréncec: Seensl goHddsogiecetial. 30J. Immune?. 164:4178-84
(2000). Antibody Regtivalivegucace AlR:AbTIRAdies.af thepresentinventionsan Itaﬁgifﬁgm%m%med to
o o anaL R aliacegn OSSR ot ae Kipan. e ahand.eadly avaliaves.
Prefeéﬁ] y, the moieties sultable for derivatization of the antl’bog are water sol mer‘“s

Non |t|n‘5 BRI TR S LS A8 BT HEFE I S B i lz%flé ﬁ&?@?ﬁﬁw“?@bﬁ%\ ﬁBW%”thlene glycol
(PEG), copsiirietscefesthyleatatghradifsfopyeteto ghesdirestfoosiivietkyiiced kosets dektranibpolyvinyl
alcohol, polyuinyd pyrradidoneipelydy dioxalane, pelyrlid G-t ioxane ety enaipateic anhydride
COp0|ymerp&§%Jé{%ml%@95@&4&&%& J%REHQQQ M%@[&Qﬁlﬁ%ﬁgom copolymers) and dextran or poly(nvinyl

pyrrolldone)polyejk 1!0(1 ro(pgog)ﬁ/ ?ﬂ%%m%ﬁ,gé‘ yr;;l% F%ﬁ?g@‘“ 3erﬂ§1 gfde/ethylene

oxide co-polymers, p olS (e.g., g yme mixtures thereof
Polygﬁlyleﬁéﬂl‘ﬁéygI%BI“B?BE%W&I%F@H 8‘@%8@/"53\9&? éﬂ%ﬁ%@@ﬂﬁ‘ﬁéﬁﬁf&&ﬂ?lﬁ&%é 1888 stability in
water. Thexfsbigimermayelsty of dripnysiebyl ac we ighcrandbaraybbérbranched or unbranched. The
number of polymeus.attaches titbeantiRogcmayvany,ard i nore-thaniore palymars are attached,

they can bgthe.samener SifRrent MAlRcY'es i &%%@h 19, 51# MREEANGHQr #pﬁl&fs@&é{mws used for

derivatization can t%? deter ned Qas on consi %{lons including, but no mltedE to, the partlcular
properties OF TURCtioNs of the antbody to Be Improve SR SR I A s At Wi oe used
in a tﬁ%rapwﬁﬁé%fae%%@%bﬁaﬂf@ﬁ@,oét& IO PEET L 5P CTTIE U0 H6H2 FDuS SSrsesind for
antibodiesaf#itrd eSired propertiesucaces Ehedntbolies:ef the inuéniiemsind:EGFOTixand in some
embodimenig.Maymaelaig-aneREMIRAsReGS 6! ﬁ@EﬁYnm%&e&@ﬂ&@t& peluding but not
imited to dispuptianotapy.bielogiealy selevank EGEHL AiglosiealRaihuay, andior Uealment andior

prevention of a tumor, cell proliferative disorder or a cancetr; and]or treatment or prevention o a
disorder ad&6&ihted with EGFL7 expression and/or activity (such as increased 10EGFL7 expression
and/GPactivity). PifdEkanislecaniimtidicls sribrbinvetioreragtr g hed forsisirabilitydo block
adhesion eédfibiMEChoRlist tokGEL? pandmigrationeakHibvEG and GRhlrproteiniceated plates, as

described fi@iiion sites)] NBPMEITIRH ﬁlﬁl}imﬂi@%&ﬁﬁ%ﬁﬁcfwéhﬁﬁ sh@r%t..%l%gdbpyoge SEreR efiassays
including, but not |i mltedtgth -terminal.seq Sis. No eqenaturlng size

Ci cid ana
residies éeghencce the glhcq ant ki F;! S%q’m!l\eaa qﬁecﬁ ation 1

exclusion high pressure liqui romatogra mass § ometry, ion exchange

chromatography AR pRpAHCeY SSHoH<S ﬁ‘lcféff’afﬁ”e 8%}?‘?6?&‘5 BEHHE HVEREGH PiaEtibedies
prodfi€ed Heraiiyardbafiatydid forttheirivloldeficafucture that lacks fucose attached to an Fe region of the
antibody are described in US Pat Appl No US 2003/0157108 (Presta, L.). See also US 2004/0693621 (Kyowa

Hakko Kogyo Co., Ltd). Antibodies with a bisecting N-acetylglucosamine (GleNAc) in the carbohydrate
atlached to an Fe region of the antibody are referenced in WO 2003/01 1878, Jean-Maire! et al. and US Patent No.
6,602,684, Umafia et al. Antibodies with at least one galactose residue in the oligosaccharide attached to an Fe

45 region of the antibody are reported in WO 97/30087, Patel et al. See, also, WO 98/58964 (Raju, $.) and WQ
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activity. In some embodiments, the antibodies of the present invention are tested for their antigen
binding activity. The antigen binding assays that are known in the art and can be used herein include
without limitation any direct or competitive binding assays using techniques such as western blots,
radioimmund¥89s¥Y IS A 20(enzyme linked immunosorbent assay), "safiFien2imimipadassays,
'mmU@Pf%'B&t?e%?Eaju $3Yhoress EYJ%@S iE UQP%%S%%%%@%W e'Q té\d%”ﬂ!‘syeﬂ%%%exé’ W é"“s”a“"e
antigen binding assa are rovrénéc’cf below in t xamp]es sec e ambodifent, the
invention p 5\71%%’50 %ﬁl{rb@@lﬁfjﬁéﬁﬁBB@WW&@%%@@? \‘Rﬁ?h‘%’ﬁlg‘rﬁlt%a?%‘?ﬂpnsrng a light chain
variable domaln comprisirg shsegénceseldcted FromSEQHDN@:; thand SE@IPINOx3R5and a
heavy chaimmatiable-domnain comprisingsacsequenaey selgeiad oot BEQID d¥@niang SEQIR NO: 4

for binding 4o EGRLA QUG compatitor aptibedies can ke htaingd hy.sereenieg ant-EGRL7

hybriggma s {fernatantg,sfpr bi glngto i mgbrlgedFEGFU n competition with labeled antibody
comprlsrng a VANl domain compriaig B8 AEE SETE et 5™ SEGPID No: 1 and

SEQ ID N@“@ﬁﬂ‘&ﬂ%ﬁ%ﬁ%ﬁ}? AP vArdbRe éléﬁﬁ'érm%eﬁﬁpﬁﬁb@iasseﬁ@eﬁb%@@@é@éwwﬁﬁ) SEQ ID NO: 2
and SEQ IBYNG! 742,:Siehvcoipetitos 30ahtiboticsdnciatesartibodizstetrecoghizesanEGHEILZ epitope

that is the semmeias er, oxeteps with the BGklabepitaperecognized by dheantipogy Aobybridoma
supernatang sapisinba compsiiprantibadyillieduss e amount of paynd, sabeled. %[?Crdy

amam,
detec 1tgd in the subject competition binding mixture as compared to th eamounto ound, fabeled
antibo

y détecied’ i s Gntt |<b‘%‘rra|@‘%ﬁ&%&?&%bhﬁ?&%ﬁfﬂﬂlfﬂ?@%%rﬁty'éar%e}%maﬂgrdsz\w lorHe
competitiofeBirEi§rasIays e seTibEer st ate Suitdbte for Giselin B8 TorgOitky prEdddrel No
35Anti-EGPE Zoantibodiss: afitheainvention pasgessing thedpiopeitiescdessribed:herein, ean be obtained
by screemrag)arayr@@ﬁrez hybridema Jonssionihe desited properiiss BYADMGeuvenient. methpd. For
example, if,an al me;%':gb mpgﬁgﬁr{onal antibody that competes or does not compete for EGFL7 binding
with 8 antrbody comprising a chain variable domain comprlsmg a sequence selected from SEQ
ID N&? 1 and SEQ“[B]‘T{IW%”%%&Q RERIT EN VATEBIR d&din' BmpFigi g A st fad At B8R cted front
SEQ ID N@iQ'ghticSED DiNG mpisdOdrisird iy teltandidate ditibedy canidetestedin a binding

competitiof BssaynamMPEtin massays ape-welbkRawns Bt ¥R altrations Qther funetignaliassays to

deterntine (tﬂaﬁ‘sermmqrmm%é %@%%F L}mmrméﬁﬁng@ known Ehrl;';rﬁuar;&ﬁomwf which are

exemp“fled L]s%imzons result in a nha e rl;P %&Imexg‘rts t",i:[: e o n} Invlerlmon Cc(l)ntemglates altered
antibodies that possess some but not 454 Clor fURCHORS WHILH sk TR HeS et BhHidate for

many ApplieatiGHeTh Rtk ther Rt éﬁ@%ﬁ@d\r\re%ocfﬂe@ewspwre:@eemm%ﬁrseﬁmy in vivo
is importantyeteertainefiector functions (such as complement and ADCC) are unnecessary or
deleterious. In certain embodiments, the Fe activities of the produced immunoglobulin are measured to
ensure that.gnly the desired properties are maintained. In vitro and/or in vivo cytmoxicity assays can
be conducted to confirm the reduction/depletion of CDC and/or ADCC activities. For example, Fc

receptor (FCR) bindmgiagsays ¢an be conductedeaapsure that the antibody lackefeayR blncﬂing
(hence likely lackinBes®¥eC actlvity) but 10 retafisdstibfembinding ability. THe pfmhstirtetls fo
mediating ADCC, I@%@QIIS, ex refélsllﬁéﬁlﬁl only, whereas monocytes expreis$&RI, RIM and FcRIII.
EGA expression ¢mReR1atopoIeTiG:CEHS ASsSuUmmarized in Table 3 on-page 4G4 of RaverciT & Kinet,
Annu. Rev. linmunek-9:457-9241991) An example of an in.vitro assay to dssess ADCC actiyity of a
molecule of interelst T8 @&scribed i & PRdrtNEE 5,500,362 or 5,821,337 Gleful effector cells for
such assays includespeasipheral hzier@dsmononuclear cells (PBMC) and Natufal S.
15A|ternative|y’ oL ﬁr‘lr‘llflf\l‘\ﬁ“\l ADCC_2 of.the molec ol lntere e i ]ViVO, eg
in a animal model sucfr ?as that dssél%sed in Clynes et al. Proc Neil. Aced T USA 95: 652-556
(1998). Clqg bindlngGas(Says may &dsashe carried out to confirm that the antlbeeiy Is unable to pind Clq
and hence lacks CRC actvityFo-assess complementactivation-a-CDC a,;.sa%e—eag.-as-desc.ribed in
Gazzano-Santoro etflnﬁr unol. I\/Ieﬁ]n (%2 163 (1996), may be performed Raf’ inding and inivivo
clearance/half life| d&tétiminationgiean also be 20performed using methods|kiiewn in the art.
His (H} Asn; Gln; Lys; Arg Arg
Ile (D) Leun; Val, Met; Ala; Len
Phe; Norleucine
Leu (L)} Norleucine; Ile; Val; lie
Met; Ala; Phe
Lys (K} Arg, Gln; Asn Arg
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In some embodiments, the invention provides altered antibodies that possess increased effector
functions and/or increased half-life. Vectors. Host Cells and Recombinant Methods For recombinant
production of an antibody of the invention, the nucleic acid encoding it is isolated and 25inserted into a
replicable ve®Or2f97 fi%Hiér cloning (amplification of the DNA) or for expres$iGHARNA encading the

antibody is readilyisolated-and-sequenced-usirg-conventional procedures-(e.g.—by using
. . et (] Len. Ellue; Mg . ..° i - &"’.’ - N .

oligonucleotide probes that are capable of binding specificall.y to genes en¢otiing the heavy and light
chains of the antiboRiyx*Many vegtarseargavailableryl he choice of vector depends in part on the host
cell to be used. Ge rlg'reor""y, prefe rr"ad hest-eells-are-ofeither-prokaryotic-ore -/'( iyoti ly
mammalian) origin. It Wi?l be appreciated 30that constant regions of any isotypae can be used;for this
purpose, including i¥Gs1gM, IgAlgD, and IgE constant regions, and that suchrconstant regipns can

“““““ ; Generating-antibodies-using-prekaryotic-hpst cells:

be obtained fiom gry-fman-oranimat-species—a—Generating-antibodies-usin
i. Vector Construction Polynucleotide sequences encoding polypeptide components of the antibody of
the invention can béB858btained Tsifyestandard recombinant techniques. Digkired polynucledtide
sequences may bt:ﬁy&g}cd ang$ .H%;I?Egg‘éylll antibody-producing-celts Cif',%g. as-hybriderma cells.
Alternatively, polynucleotides can be synthesized using nucleotide synthesizer or PCR techniques.
Once obtained, sgq(fentes enc :)Hh‘»h%ﬁh@%d%eptides are inserted into a rgdembinant vector, capable
of replécating and expressing-heterolobBESelynucleotides-in-prokanyotic-hbsts-Many vectoss that are
available and known in the art can be used for the 40purpose of the present invention. Selection of an
appropriate vectoburittdielpenitragtmyncir thdogize pithecnutleiendeidsdo e insetitedvintocthe vector and
fjhe pag]cuhabsb@isbxﬁeﬂgt@ib@ ;t.rgg:lm?fﬁﬁm &dﬂ&ﬁbiﬁa&;}{@ﬁtﬁ%ﬁiﬁ{g% }%@%Iﬂ&t&%l@ﬁ@%{ly\{ﬁﬁ%% &Qﬁm%“e”;s;
epending: : [ n or expression of heterologou ucleo r poth) and its
compaﬂbin;?%éffﬁ%ﬁfé?‘f;%%?ﬂ%‘% S Galabaly bhclude,
but are not TMRSA o AP SFSIN St FeBlicaAB CA SeTdR i H ML R s e B AS B B Bsome
binding sit€ PRB S cdosimrUEiisehite s Heterologous nucleic acid insert and a WO
2007/106915PCT/US20071064242 Siraksarptian {arminaiian; sequence. In general, plasmid
vectors containing replicon.and eantialiseauenceswhichsare derived from species compatible with the
host cell are used in coqgeaccz;[&ocn \é\llaltlf‘}l &hese hosts. The vector ordinarily carries a replication site, as
well as marking sequences which ar

_ are’capable of providing phenotypic selection in transformed cells.
For example, E. coli is tyBic&ify tal&fdfned using pBR322, a plasmid derived from an E. coli species.
pBR322 10contains gerfésenicedhtdmpiciiai{Armp)tandtetracycline (Tet) resistance and thus
provides easy means fogidentiydnestransformed cells. pBR322, its derivatives, or other microbial

plasmids or bactariaRhage.MaY.AL5AKANAIN.RH he.modified.[.c0RkRIN  PRRTDALELS Which,can be used

by the micgpagsgal organism for expression of endogenous proteins. Examples of pBR322 derivatives
used for expression of particular antibodies are described in detail in Carter et al., U.S. Patent No.
5,648,237. 15In addiiBne pHAgE et R R rEpiEs AraAtresitreresibis s thuduatefcompatible
with #e hostemierdorysrisrroanibd usedastiansio fring! irettorsiigontreationlawith fthesediosts. For
example, Bactefiaphage.sdehas AGEMEM-ILmaybe dillizedimrmaking srecembinant vector which
can be us%gllg%lg(@ ni§ @Emﬁ%‘dﬁ?gfgyﬂ‘p L%[Q&%Bé: glL% %ﬁnuﬂ%g'«g&&%%@&gﬂl 1111*%)(1()8%%% E}cl')lrgls\l/%c%tl%}c)g f the

invention iy comprise two,or more promoter,clstron pairs encoding each 200f the potypepide
components: & promoter e an Stranalates Ry itatcry setteRed et r s elre e 8 ™ eistfon that
modulatesTHEEXESsidH: BrokayEtRe profriotsrs tirgisairrandhionitrstasseshdedudibe and
constitutivésing uciblecpr Oinotéucis Mpromatesdhabinitiates ineraas etk devals.oftranserigtina.of the
cistron ungdetdsdaemntkal iniesRoRSe Q.CNaNaes i the Sullie £QRAIHOR. L te-RI§SENGE T absence
of a ”Ut”e%a%%ﬁiﬂé‘%g&{ @it&% %Pﬁg@ﬁ'ﬂg@m, alanine scanning mutagenesis 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

30 antibody and antigen. Such contact residues and neighboring residues are candidates for substitution according

to the technigues elaborated herein, Onoe such variants are generated, the panel of variants is subjecied io

screening as described herein and antibodies with superior properties in one or more relevant assays may be

selected for further development,

Nucleic acid molecules encoding amino acid sequence variants of the antibody are prepared by a varicty

35 of methods known in the art. These methods nclude, but are not limited to, isolation from a natural source (in
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25A large number of promoters recognized by a variety of potential host cells are well known. The
selected promoter can be operably linked to cistron DNA encoding the light or heavy chain by
removing the promoter from the source DNA via restriction enzyme digestion and inserting the isolated
promoter sedﬂ@ﬁ@@ﬁm@tﬁe vector of the invention. Both the native promot@Cséiftesizesad many
heterojoogo%s promoters m be used to (%lrect ampllflcasztlon and/or %xp{essmn of the target genes. In

ASE O naur unﬁnﬁ ATN0 ACH USTCE Varia OF_ prepar; ’L}(}n Ol lem e-miediat \t
some embodiments. heterd grbtfs promoters 3oare utilized ermit greater

transcii ptloﬁlé‘ﬁ?ﬂi}ﬁ’fﬁﬁé‘?ﬁ@i PraRprRsscltaryEt GBS S&?d’r%‘fﬁé?ét?‘t?i ﬁtll’ftb,‘“ﬁ*l &ﬁ\?é‘ P&Pg@ﬂﬁ@&ﬁe ptide
promoter. versiProftigtardshitable for use with prokaryotic hosts include thepho,4 promoter, the

13-galactamase anﬂagaﬁa@eapmmﬂﬁamymmsn@ewmm@nn&mcm&m%rp@y&ﬁmﬁm@l hybrid
promoters Mﬁﬁoﬁﬂfﬁﬁ%&eﬁ)ﬁa&H&%%‘J&Q&S’{ HOWPYELS gg%wgmgt&ﬁ%mthaﬁa% M&{@ﬁ? In bacteria

(such1 s other known acterlal or tilla promo ers})ﬁare suitable as well. Their nucleotide
sequences RaVEBaEr PUBTSHEE &Y Lﬁm ﬁfmfﬁ“&%ﬁ% fé&%/‘\?‘(%&%%é’ﬁg’r%ﬁﬁ TFRGEHERP @ cistrons
encoding tﬁ@“ﬂ&?@@t‘?@*ﬂ%‘ﬁ& ﬁ@a@ﬁ%ﬁ&iﬁ@(@@%‘éﬁﬁ@ﬂ%@iw Gl petioadncioro haysindiligkers Or
adaptors tewsupply any required restriction sites. In one aspect of the invention, each cistron within
the recombinant memﬁ&emmiﬁ@ﬁsaes@gﬁﬁmmsigE@Lﬁ@%@{ﬁ@%gﬁaQ&ﬁ&ﬂﬁé@@hﬁiE@Q&&Jfaﬂsloc&tion of

the expressed RORERIIAGS APTOSS & lnmﬁodqbgaﬂeeln!rgngoennn%%%bﬁé%sSga' PEERGS DY RsD
compgnent of the vector, or it may be a part of the target poly e ti that Is_ inserted into the

vector® Thé’ qér’?&%@’ﬁﬁ%‘ﬂ%&’%éfg‘ é’ayfb B FEEE of thig ﬁﬂ@@%b‘ﬁ%‘ﬂdﬂm‘%ﬁﬁ‘éﬁtﬁm is recognized
and processedifielydhe aved byeasigiaicpast daderdrytiefiastsoethrfot prbkarjdtirhosneelis that do
not recognizecanthiprocessutihelsigaaliseguencesativel{amthehelerelogous pelypeptides: ghe signal
seque?ce @ﬁum&w&@ql lam@ﬁpéﬁwqo& f;dﬁgm &e;%sﬂﬁ@n%%%@gt E%&o@@mpd@t O, tQ?( S@Jﬁl)iﬁ) .
consisting o) na r be erotoxin eaders,
Lam PonE P iii QS%Z%% I%/I%ﬁ? %b%%u 663%!5& ?USSZ%)(@%% eaggaglng\cl)nege‘{m%odlment of
the irfventiof, Pﬁ’l@@“@rﬁ&?‘é@&ﬁré’ﬁ%&m%&?ﬁ BBt POt TR Ok P &LEmB 6y &te T AR €T signal
sequencesbrsvaraitEHEER3 12 (Limand theribspebtdtherprodiittion:ofcthe dmimsird globulins
according ferherisventionicasgeauinibeicytoplasmaef thehastceh-andsthesefaresdoes.not require
the presenge.of seeretion E*z%%@?%ﬁ%%&ﬁ%ﬁ‘)'nA%@G&féé%ﬁﬂnJ&Q@@M?Q%r by %OL]QDIDQU"“ light

0

and heavy cglglngnatr%er g§§szlgm % and asser ber ht? orm Ofunctional |mmuno% btdif's within
the cytoplasm: CERaIn hoat strains te g. the B Bt SFANS) Protide Stopiasn e RIS that are
favoé%le Br dikemige BHM%W%W Wébyfdé"ﬁﬁﬂ‘tfn?g‘ E)i‘%ﬁ@?‘fﬁidfﬁ@e%fﬁac%‘sléﬁ%ﬁ/(@ﬂ@Bem’éssed
protein subtinits.cPrigbat&sPatktininy Gererd 501208 (1995 oProkanyeticthosteelsvsuitable-for
expressing:anibodies: efthednvention,inchidehascteriaandtubacteria. sk as aramaegative or

Gram-posifj y&g&g&%&m&&?@@@%@Qip%ﬁiym%g@m@d'ﬁ%%% Seherichi @)ﬂwpg%;gg')»fﬁac"“

(e.g., B. SUb|I|IS? I%nterobacterla Pseudomaonas species (e. aeruginosa), Salmonella

typhimuriuPi SER RHL RAREL “cbélﬁ%“ﬁ?oaféd?cgﬁalé’ém&or??f"ﬁ%g?éien\fﬁ’r%eéﬁfﬁa Bt Prdeseess! th some
embéglmﬁfﬁﬂ@rﬁmﬁﬁébmé@ﬂé are used. In some embodiments, E. coli cells are used as hosts for
the invention. Examipel obfvagels strains include strain W3110 (Bachmann, Cellular and Molecular

Biology, vol. 2 (Washingian, ik pl@seﬂeﬂc@ﬂé@&i%wfmamgmmmpgwAﬁﬁaxﬂa nél,&p?(QeM%QMATCC(f)
Deposit 2Q quegg},gm)(and derivatiy reof ngﬂ%

e rain 33D3 h aV| otype W3110 AthuA
(AtonA) ptr3 lac Iq la WU wﬁi?naﬁ}l C- f)a d(131egF’ ie?é] I q{ ?go%astg’ﬂ fgéé]ﬁl gé{) ?mfit#ér “strains
and derlvaﬂ\/‘g‘édi’ﬁéer%‘lﬁr§ﬂ&ﬂeé’§lﬁméﬁlf\?§k‘ ‘?%f@?‘??’@i“ﬁ%‘jﬁ B PRy RSB PRETEATICC (1)
31,587) antrizdéolprRyBosiehcO P, 608) aresalst seitableo Presene gamplesaneriliustritives rather
than limitingziMethods:for constustng detivatives of anyabthe above-mentionedshactesiadaying
defined g%@&w&%@;&ympmm&@c@gf&m AEREHRGEIN, IRl aReXRMRIE), @9@&;@&@ L RRQIEInS

8:309-14 (Vl ? i er , sar to select th ropriate bacteria tak |n nto consideration
replicability 6f the ré%%?gn |?|hEX e CO X)plr)%gtgﬁ e org g) ample, pﬁ?[y@o(ﬂ) %er?é Ejrc§ta‘fm Snella

species cdfi” B@%Tﬁa@?‘ﬁ%‘@@?ﬁﬁ@%%@ﬁ%i RO ﬂfﬁé?hlﬁ’éi %%W%@EBJIQS’EZ cPBRS25,
PACYC 177 yor preN1i0chré: usedito siypphyctiie replisoning ypicallysthieihosteel Shoulthsecreteminimal

amounts affpriotealylic-enzymes randagditional proiease inhikitars mayaesitably-be incameted in
the cell CU}B%%@QA&&%%H?QQ%%@%%&% are attached, they can be the same or different molecules. In general,

the number and/or type of polymers used for derivatization can be determined based on considerations including,

but not limited 1o, the particular properties or functions of the amibody o be improved, whether the antibody

45  derivative will be used in a therapy under defined conditions, etc.
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Host cells are transformed with the above-described expression vectors and cultured in conventional
nutrient media modified as appropriate for inducing promoters, selecting transformants, or amplifying
the genes encoding the desired sequences. Transformation means introducing DNA into the
prokaryotic HE& ¥ Ha8i%¥e DNA is replicable, either 35 as an extrachromog6mialederivestder by
chromgsomal inteyvant, Depending on the host cell u§ed transformation is done using standard
techniques appro - ent employing calcium chloride is generally
used for bacterial CEITE BSIE SISO AR AL PRSP ARG e R St For 2 f&fSrmation
employs pelpethyféiid glysskBMSB ey achdothat tedhmicilie disediis electtoporatibncProkadyotic cells
used to proguescthe:polypeptidesaf-henimmerioniarergrawn, Rimediakrown i the ar4Qandsuitable
for culture 9&%@@!@%%9& &ﬁLlﬁdE%&H&ﬂl@&%%ﬁ?'&ﬁl@%ﬁ‘ INGlYGEINNIR Areth (LR) plus

nece%ary&% nt %é n Al ntsu_\qu ome Emb}ootlilmepts the media also contains a selection agent,
chosen base R& EBhEtUCtion of the &X5resdisAy sy ot & SRR D B STIPGFOVHHISE prokaryotic

cells contaffiifg %‘é"é&ﬁﬁ”é’é%?f PEter. CF’&r“é&ﬁh‘tﬁlé{“‘éﬁ%%ﬂ?ﬁﬁ@ﬁﬂ@%d%%bﬂi@f@? efisditet-cells
expressingeafapidithirngesistant gene. 45Any necessary supplements besides carbon, nitrogen, and

inorganic phosphate seureasimayalshbeWha004/406915PG TIHS2004064242 Ringluded at
appropriatq.canGenUAans. iaEGed Alone . AsAmpuie I ATaDer SUPRIS! s o medium such

qgmplex nitrogen source. '[IOI’]a the cu ture medium may contaln one or more reﬂ c?ﬁg

agents sel&Lta wEHT the §rsdn é%rh%‘gﬁﬂfge SrgtitathRN A Ly 8 tatnine, thioglycollate,
dithioerythritol ané! éftkiptreitanents of irhisvprbiafotitindst peliscalberiituredabrslitabié riaperatures.
For E. coli growthj-femexample-temperatuieyangesdonnapout 20Estal abaut-3Gamngenerally used,

typically erEﬂ@poﬁ(%Qxéﬁ)lﬁQ%tagkzg k088 ARPHLR0C mﬁ%@,klu%tﬁ@emﬁlgﬂ&ugw% %@MDH

ranging fromV tTSCO%% out 9. dependin on th host or nlser]ForE gh th
geneé [y f?'gm o(ijt6 Pt tbo’fft?fsa{na |caﬂ}/ %ﬁt?&cs{ Q%%%n c|Tn°dmmfflfl%zS’fir‘és ?er is used in
the e resﬁlgﬁ%lﬁjﬁdSf"?ﬂiéoﬁ‘ﬁ}@ﬁ‘t?é??y)préféqﬁjékr}?wf%“rﬁ]ai}&]é‘tﬂ’r&ﬁa@f“éb‘ﬁﬂ*ﬁi’oﬁ%@ﬁﬁfé‘ble for the

activation ofutheopremoteirircone agpectsof thdlisntionzphaikpomatersparadagedofomentrolling
transcriptianafithepalypeptides. Accordingly, the transformed host cells are cultured in a

15phosphate- llmlmmﬂmxfmﬁ: induyction, }Qa%bgﬁm%t@ﬂm&& adi lamql,ag,%ﬁm' v theC-RAP

medium (Sce<> prigTh %’W@Pnsvﬁﬁa d‘gﬁlizrlrl]nrgungtsM e’c:[ h.2 uen € sdc, %{mgﬁ SE%) Va”enc/l gf Otlhercl)nsq ucers
& < O11)
may be used, accor € VECtor construct empioye 3 SIS RASWRTA The'Art. 19 SHR GHE

embSdimefitt %H’éa@xﬁ}ﬂé%@a%eo@yﬁ@ﬁﬁ%%ﬂ%ﬁéeav@%ﬁqﬁe@ﬁ%ﬁ%@é@i@ré@tﬁ @ Brit rédevered
from the périgiasmicitiiie hiostoelisid? rwtdikire covenybtypic allycinvolyes:idistuptingtheanicroorganism,
generally 20ky:sueh HREANSASs st shoek; sanisatian andysisiPneseels.aa:disrupied. gell debris

or whole cells,may.he-emeued by.aenirilugation arfilyasion. The BiptsingnayLeluher purified. for
example, t%)é aﬁm&gﬁresm chromatography, Al te natlv?#Ibt roteins can be transggrted into the culture
e

media and'i1sofated thereirr, Cells may b “Cf Skovay fit Vit 2R e tuittife Emstifiatant being
filteré and ebrioeritchtdorrrotivest ’ﬁﬂﬁﬂ@éﬂbﬁ%”r@lﬁmf@mé Peodaeed Tl piessedibblypeptides
can be furthérisclatedarid identified. usingr2becommanhyknovwnnmethgtdssuchoaswpblyacedamide gel
electrophosgsis: (R Afelk) @andI¥estRin:Blok assaY wubject L&%ﬁ@%@&gﬁﬁ%&%&ﬁp&dﬂnt#eody
production, 5. cndueledinaras auanti.y;a fermeniation biocess, arious.|arog,scale fodsbateh
feimentation é)rocedures are available for production ‘of recombinant Eiro eins. Larg

fermentatioHs Hate BPISLSE Dot fitsns %etﬁ?iﬁ’ﬁ%ﬂﬁlﬂﬁf‘éﬁ}%‘h}’é%ﬂ ed@’@@f&“%@i?@@ﬁehters of
capatity. These férhEBribrsuibedasitatorinmpetorestesdisthibutecsiygew hrthautrients, @spedially
glucose (the<3Qustiai-carbonyenersy .satk ce)hSinatkiscalefennentationrefersiganesathstpifermentation
ina ferme&t@@tﬁ\ﬁlﬁ%&%mﬁmﬁh&@ﬁpﬁE@%ﬁ%@é@h&&@%ﬂé@ﬁ@é@ NOREPEING.6aPRGITY, &R gan range from

LI A0y IS S I EIENIAon PIRE oS, ANCN S RIGI EAOITARESS.
th gu 8% itio ensit

typically initiated after ecel ave been grown  suita econ s'to a desire

an OD550°5t &bt 185-928°! aﬂ%&ﬁogﬁa@@aﬁé@&%@é?@%%ﬁéﬂb%ﬁ%@t&@on5?9/ PN %mety of
ind.uters mraiehehasedidaccorbing o theesaictor volistraobeinpleyed, GsB5ikrovwnan the ianvand
described ahbawe:. Cells may be grown for shorter periods prior to induction. Cells are usually induced

for about 12-50 Wéﬁfu@&ﬁt&gﬂggfngggtgﬁéé]@lgﬂlﬂg&{ﬁﬂg&ﬁ%?am%p§7l‘é§%dles are known in the
art, some of which are exemplified herein,
In some embodiments, the present invention conlemplates aliered antibodies that possess some but not

45 all effecior functions, which make it a desired candidate for many applications in which the half life of the
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To improve the production yield and quality of the polypeptides of the invention, various fermentation
conditions can be modified. For example, to improve the proper assembly and folding of the secreted
antibody polypeptides, additional vectors overexpressing chaperone proteins, such as Dsb proteins
(DsbA, DsbBY®3HCE/148DBSbD and or DsbG) or EkpA (a peptidylprolyl cis fRAEISAPAE AL vith
chapegone atqywt /) can.be used to co- transform the h rokar otic ¢ g‘He)c aperone proteins

VIVO 15 mlpo yel eettam € ectoz metmm uc.l &5 cmn men are ulnecessary o
have been demonstrated to facilitate the proper to dl@% and sol u ity of eter ogousgarotelns

produced iFFBSEEERiPSEEE CEMROBHER BEAL *F BB CReRI o7 1ort e U5 1 5 55 a0 R et al., U.S.
Pa. tentNothg,083ir18sGenrgioiretralna it Bep dteritNol @, 027888 Bisthraa G Piisktheind 9. BIO|
Chem. 275:&:7i108:-0542000): Reasmbof e hiaktham, J Biohic hesa e 27bid, 71 06:43r40R0A0): Arievet al.,

Molec. Micrghic/ ﬁ&&%%%mu@@%)e AU E0RHRRCH é%éé&@@ﬁg%%&%‘;&m imize
proteplysis of e d heterolagous proteins (especiall I;Egs%é gt are pro eg{ sensitive),
ctains Fe zi)elflkltf’ a tgll ary CC 5 10 1alin % e f%r i CXPICSS |nV ¥Ion

certain hOS'[ strains Clént '[IC enzymes canbe us presen or
example, HW&@HS%%&W%J H@iﬁiﬁéﬁlf’éa tB%f?é@Fﬁ@hé%&“ﬁ?ﬂﬁ?ﬁ?iﬁﬁ*?(%ﬁ“ﬁq‘stﬁ}é“ﬁ’é’?@é BAEIEHE known
bacterial prateases uciras Riotease. REyOmpiy/Deg?7T8(7 ProteasentcRPleteasedMis® rotease V,
Protease Amrd.compinationsthereaf.seme-E-coliyroteasa.defivight steains:are availafleand

described {ny{ %%&%%E’zl?q d&bée%ﬁ% a1(1119§081 SRR, GEQSIOUSLA N B é&?&@?ﬂ@ ,264,365;
Georgiou et al ent N ara et al., Microbial Drug Resistan 63-72 (1996).

In oneemBOGREHE £ dIm(s"‘frar‘yhs %C%éfé]h]f or%‘?c])lf%o(iulfé) RS BY SRATARSBred fith *olasmids
overexpres&ifg! %@Wﬁ’hé?é%ﬁéﬁé%‘ﬂ’é%?ﬁéﬁ% é’r’écu%élf&ﬁfhf?@t CeSSHthe e doPesidn By sem of the
invention. Astibody RutificaticholSotartant-pieteitbpiuificafionahatiods knewn inkheDaricainy be
employed. fhhefallowing.pracedures. aiexemplary elsuiable purifisation pracedures: fragiionation on
immunoaffiyity Qr [gEex( b% 1%rfor91!:;‘%lmlf‘§n1‘?hhc?9cpll recip tgya(%anricg%vﬁﬁ’ecpe Hc)lgsl‘ccmi gQrgmatography

on Sl|é§a orona catlon -exchange resin such as DEAE, ¢ uomatofocusmg SD -PAGE, ammonlum

sulfa pre’&‘?ﬁﬂ%’f’f&‘fﬁ%ﬁ‘e&wﬁﬁ?&%ﬁ ti&ily, for example, Sephadex G-75. 20In one aspect, Protein A
immobilized on asstidphdsdisnsed foeintmunodfinirpuntifietitiohrofossessiit trergtifefitibody products
of the inventiotusPiateirindAdsda dilkiecell wall protein from Staphylococcus aureas which binds with a

high affinity to thewﬁeggp@gggg @@@qﬁ@@@&g&“&ﬂm@%,@g al,]. trammel. Meth. 62: 1 13 (1983). The solid

phase to which Protein fv i Imoblized 13 piferally a column comerising adlass or ilca syrface,
more_preferably a Contro 1ore %@ass column or a silicic acid column. In some gIlca ons the
25cofuimn HEE'BEER f:ﬁa]féﬂ“\?'v}’ﬁ%‘%f A8 CSier Geilearsoh H’%fa%ié?h{ﬁftewﬁ%%%ﬂ?%ﬁgﬁ@ﬁnc

adherencetisfamtdiminahits isolatcdigdtraufirstistere of perificatorredhesprap aration derivedofitsm the cell
culture as glesarihedrahpyecis:appliechamie:ihe BrateinAitpmakilizediselid.phase 16 allew,specific

binding of mglyahtehg@yequn;%eﬁmﬂc@t@oeémﬁa%l&@ %Q@@éﬁﬁé%&@%&i%@éh&q to.Lemave
contamlnantgm n-spec flcal %und othe SO|I has Fln the 30 ntlbod of. |}r1)terest iS rgcovered

feﬂ HET O11C orf, )t1 Uener am alian) ori Tw; e appre
from the s8lid phase by efﬁtlon Jerating antodis Using eukaryotic PPEHE vector

com ﬁ@nen‘ﬂ?@éﬁéﬁ‘éﬁ?ﬁﬁ’f&l ey b arern ot ‘I‘r“ﬁﬁt‘éhﬂlﬁ PoTHEsd ﬁ%kﬁfi@%ﬁﬁ]&w%lf@%lﬁ’& #éighatseguence,
an origin ofggphcation; onecorsimt rezimanke bgenes;ddnenbhdneer elementpapromoter, and a

transcription termingtiRpaaaguaikdi.SRih-SenahsagHaneasomponent A vector for use in a
eukaryotic host cell;may @ngg,qggaln a signal sequence or other polypeptide having a specific

cleavage site at the N-terminus of the mature protein or polype tide of interest. The heterologous

sighal sequence SSIERFESFTAPARSTT FASHR AP rEE (éoél ghs AR HIOCRSERH T B8V RI8ATE T Dy a signal
peptl%%se)ﬂbylﬁh‘éuﬁ]@%t‘éﬁiﬁ4@%%1%‘?@@% e?ﬁﬁ*@é@@ﬁ“ﬁ%‘@ﬁﬁ%ﬁﬁ%@gﬁ% saieeas as well as
viral secretonycteatiers, dfobdlexamplesdhevnerpessinuplexig D sigaalciarecbvailebids can be

synthesized using nucleotide synthesizer or PCR techniques. Once obtained, sequences encoding the
polypeptides are inserted into a recombinant vector capable of replicating and expressing heterologous
polynucigotides in prokaryotic hosts, Many vecfors that are available and known in the art can be used for the
40 purpose of the present invention. Selection of an sppropriate vector will depend mainly on the size of the nucleic
acids to be inserfed into the vector and the particular host cell 1o be fransformed with the vector. Each vector
contains various components, depending on ifs function (amplification or expression of heterologous
polynucleotide, or both) and its compatibility with the particular host cell in which it resides. The vector
components generally inclade, but are not linited to: an ongin of replication, a selection marker gene, a

45 promoeter, a ribosome binding site (RBS), a signal sequence, the heterologous nucleic acid insert and &
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The DNA for such precursor region is ligated in reading frame to DNA encoding the antibody. (a)
Origin of replication Generally, an origin of replication component is not needed for mammalian
expression vectors. For example, the SV40 origin may typically be used only because it contains the
early promot&0480W8éiection gene component WO 2007/106915PCT/USA002BGARLAE 2
5Expression and cloninlgn\ég(%tgrsumaey contain a selection gene, also termed a selectable marker.

h i;ranscrl OHT10TL 1617 S ETC . e, .
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g.,

ampicillin, neomy & TR RATEKAE 6t IR i stnireirrt auXstopie deditensrsés where

relevant, or¢epdinpphyictitioet ndtrentsinotaveitableifromecompix mediadDney examplepofaselection
scheme utitizes adrugiowar eshgrawinof 2 hasbeelt pthase gellsihatare d0suesessiully fransformed
with a hetegalngus gene prodyee. aRrRIaIn.copferring drig fesistance and thus survive:the selection

regimen. Examples of such domin; \nt sAeIectlon use }he drugs neomycin, mycophenolic acid and
hygromycin "™ RRothar exampie’of SUTRBRS SERsEHalsc AVArREPAFP HEMPRANSA CRIIRAPE Bhose that
enable the THaftifeaBHEPCRI cOPRpEte i tikesup e arnitiody mudieiv beieioviets asyMITR,
thymidine kinase pdBmetéilathionsin: brande vpretendblysqprimatednetall otbioreingenesicadenosine
deaminase:spHhIReHREAIBOXIIRSE: B8 derF Al EXAIRIESRIIS dFaR ﬁigf med.wittiihe DEHER Selection

gene are firstidentified by culturipg all of the transformants in a culture medium that contains
meth l\?rexate (Mtx), a competitive antagoriist of DHFR. An appropriate host cell when wild-type DHFR

is employed is thd"CHINEES REMEHSFGUART {1510 CelPiFe BT S BHERPESR IR ®GATCCO
CRL-9096 y icroogxitisvnative Rrehiosteelisnparticensnyowitditypathtisss ittt Borvaimendogentus DHFR)
transformegdracbstransformedwitii-BNAsequerces-encoding an-aniibedy:ovld-fypeREERipFotein,
and anothey,gelactable;markarssych as aminoglycoside 3'-phosphotransferase (APH) can be selected
by cel growth in mediyp. containing & selegiion agentfor the selectable marker such.as an
amirr:%alycosidic antlbl__éth, e.g., kanamycin, _%%n omylc[h, or (5’4f§. L8PS PARIGAING ,]@)’6%&99. (iv)
Pronfoter COMpRIERER STBESIGHS and EIBHThE Verisrs gt ar dortm RS lotetertiranic rdesgnized by
the host orgjsiristrapdlisoperaislystinketi dorthwecantibody potyibeptidecuckdisacidiuBremdter sequences
are knowndekeukaryaiessypitisaly all pukatyatic ganes:havearvid ofighJegion logated-appreximately

25 to 30 bagesHpsiream.amiie.SAsie. where frnscription.is nivigied. Angther, sequence found 70 to
80 bases upstream from the start of transcription of many genes is a CNCAAT region (SEQgID NO: 19)

where N mlaf% erzilr'i]lf/ehucleotide. At the 3' end of most eukaryotic genes is an AATAAA sequence

(SECGFD NO: 20) eniayiseciite srynarroeaaditon e pelsikliirterihesvehiorti@coding
sequence.sAtkef thesacsequenoesbarebuitablyrinsertechinidetukagyctic@xpressigneveetars:.c35Antibody
polypeptidg-éransarintion Hiom vestarsdnammalian ot calisds-cantolied.for examplg. Ry promoters
obtained fRin e.AENAMER ALMILIES SRS RONANBMILS JOuIRoK KIS, AdR0aYIS. (sych as

Adenovirus‘23, bé)vine villoma virus, avian sarcoma virus, cytomegalovirus, a retrovirus, hepatitis-B
virus and Sifian Virig ﬂ?dpltgi?ﬂ(b‘}f”f“ﬁoeﬁ?lﬁséi%nréiféh 65%%%3?‘?%1&?3??36?6%%%%?’ EGrora ARt Promoter
or artinmaétsciseriinn proserstaly AomH BeaeshosiprostRISeproitd g setiiiromotarssareponpatible
with the host40eel systerigpentide Faacearly and late promoters of the 5V40 virus are conveniently

obtained as an 5Y4Q.sestiictian fragmentibal Aso.ceniring. the,RV40 vital arin of replication. The
immediatelg%gylgromoter of th Q}l{%%ggé rélregatlovirus is g%l;!jv%nientl obt ine% as a Hindlll E
expressing )

restriction fragme(r)ll%}.mAw Ssgz/sst%én% afO X I{)l. ’&r FH_Smm any . rid promoters such as the tac or the fre

promoter. However, other promoters that are functional in bacteria (such as other known bacterial or phage

35 promoters) are suitable as well. Their nucleotide sequences have been published, thereby enabling a skilled
worker operably to ligate them to cistrons encoding the target light and heavy chains {Siebenlist et al., Cel/
20:269 (1980)} using linkers or adaptors to supply any required resiriction sites.

In one aspect of the invention, each cistron within the recombinant vector comprises a secretion signal

sequence component that directs translocation of the expressed polypeptides across a membrane. In general, the

40 signal sequence may be a component of the vector, or it may be a part of the farget polypepiide DNA that is
insertec into the vector. The signal sequence selected for the purpose of this invention should be one that is
recogrized and processed (i.¢. cleaved by a signal peptidase) by the host cell. For prokaryotic host cells that do
not recognize and process the signal sequences native to the heterologous polypeptides, the signal sequence is
substituted by a prokaryotic signal sequence selected, for exarple, from the group consisting of the alkaline

45  phosphatase, penicillinase, Ipp, or heat-stable enterotoxin T (STII) leaders, LamB, PhoF, PelB, OmpA and MBP.
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mammalian hosts using the bovine papilloma virus as a vector is disclosed in U.S. Patent No.
4,419,446. A 45modification of this system is described in U.S. Patent No. 4,601,978. Alternatively, the
Rotts Sarcoma Virus WO 2007/106915PCT/US2007/064242 5long terminal repeat can be used as the
promoter. 69"Ehﬁb)ﬁﬂéﬁ9éfement component Transcription of DNA encdtﬁﬁglﬂ?@ﬂéﬁﬂﬁmely

polype§tld? of this, inventio ukar ryotes, is often.i cr ased b p serting an enhancsglr
1 00E em 1mnen (i\/l he IIVL 10n ihe siendl sequences used in cistrons f 1The express 1()11 ste &
sequence into the VECtOI’ any enhancer §equ nces are now nown amma an genes globln

ela,stase, AIBUMTA AR BHIBtEHEGR insulin). Typically, however, one WI|| use an 10 enhancer from a
eukaryotic cell virbsieBEkampiestincudeithe S¥4@enhanesinon tvéilate Bidevofitheephcatior origin (bp
100-270), thesyianegeyins @aﬂ&r@f@me@ﬁ@maamm,pm@@@ly%nal&nh@ﬁp@a&ﬂcgaaqkaﬁee&ﬁie of the
replication grigin,.and adenqyvinis eRBANGEES dﬁ%@a@}%%a@myemw Bk b T8LA384) AR,enhancing

elemefats f%r activation of eukaryotic promot € enhancer may be sp Ilce Into the vector at a

position 5' 6F 316 the KK oIy e prits ?%*Ebo‘r Ry BdgtleREs (Bat %epfréf’éfr’é’dif’i%&}é}&ﬂ“’é‘i a site 5'
from the profAdtER EBHATiEhgeipHioh tdrtdifafidrespstient heoeb Bxpréssiorvecbisassed in
eukaryotic hgsthheli:willstypicatiy alfsoicorttain Se@tuehoesardessary1fosithe termination of transcription
and for stabilizingethe RN SUEH SBAUBNEES A Qﬁmmmmwmam@ from.them.apdsipcpasionally

3, untransigigddegane.cbeHaRle QLIRS o SRR, Thsse Jedlansconia udieotide
segm ts transcribed as polyadenylated f ra ments in the untransfate portion o the MRNA encoding

20an Entib6dg EHE Eigefur trarieHplion Fef At SR CBIPETe At tRE BOWIE Y dwth T5tHGHE
polyadenyl&tistiséyioni SeeWey g4 11626 and thedxgressioies ol distlodedthéreir. (vi)) Selection
and transfoumations ofnhost ealsiimentsSettablediost crlis: intcClaning: enexpressingtheNA ithe
vectors heg@ﬂ%@@lp@!@ﬂ&%ﬁ eg!%)é@tﬁﬁeuﬁ %%E&Qﬁgeﬂ%ﬁiwPﬁi@@i&&a%ﬁ[@&@%ﬁa&%%@dl

Propagatiop el Yereliale gells Inculre ssue Sullie) 2enee Drseme a aue ipcetie. .

Exans"lzples 0 u§efu(f mamma an host ce nes are mon ne transforme b

(COZY, AT Elre i desayvniient é’ﬁ%‘b’n‘%ﬁf&“k?&ﬁé@al‘fﬁg %?W&‘%@é%%ﬂs%%h@a’ fﬁI@rowth in
suspensiotrddltirer Braharfret dkgl4 1Gek Pird) 36159 {29745 baby Famstet ddadne yeetis (B,
ATCC(r) C&le 1Q) x@hineseshamster.avany, eellsh DiFER(CHQ, Wrjaubret.alrPracy Naik Acae. Sci.
USA 77 4%4@&%%&% ﬁ%%@d {é&e&mﬂa&?w%ﬁ@éﬁmﬁlﬁ ok ﬁ%&&gﬁ@%&&%&% 52800 monkey
kidney cells?g :;OATCC# % LHZO ; Afric Fn%fen monkey kidne ce1s %VER 76, ATCC(r)
e R s W e o e e S s kA
ATCE?) c@tnsﬁ) Bpisfilo fativef: e%‘fré‘*(éﬁ?@ SRS ATEE N PFCREL 49 HEMBMORITE BeigitWiBs,
ATCCO C@lo #o¥Fdaumanhiebicells (Mepi02; HEG065), meusemammanydumer: (MMIT 060562,
ATCC(r) C&LbRud Blsalisn(Mathanalkal . AanalsNet Agatoweh383:44:68 (E282)),MRE, 5 cells; FS4

cells; and g e nepalama Ing e, (j}@)lhg’%ﬁ%ﬁ cells.afe ansfeimed pib e ahoue:desgrived

expressmn IQI’ C|O['Iln g vectors for antibo roduction and cu ture in conventional nutrient media

modified a& 3Ppiopriate 1o 1ﬁlaiu€%§kriimﬁarid’rrﬁ’ bef‘e?énhl%}gétl?ﬁé PSR PRATR BN BRfIhE THE genes
encodfihg the des‘ﬁ‘é’dffé’édﬁéﬁé‘%"’(wn) Culturing the host cells The host cells used to produce au
antibody of this inentidnamaynke-cuttured:intavatietybed imediaoiGomndercially iavailablentnedia such

as Ham's Eﬁl@&%@@%&ﬂ@@@&;ﬁ%ﬂg @!TM@LQM%]%%@M)HG@{&%bBE M[sk@%%;ﬁ%ﬂgr@% c@&q
Dulbecco's M d|f| d(ﬁg}g&s Medium ((DMEM), Sigma) are suitable for culturing the host cells. In

SHCO ?} IS LEn

addition, any of the media d scribed in Ham et al., _Meth. Eng rnot 58:44 &1979) Barnes et al., Anal.
Biochem. 102:255 {19887} §*BarNGs 4 787 %F%:P@%%@% %‘@%‘1’7%? A E0EHE 5022, 469:
WO §6/03430; W@ 8700195 oret) 8 bPeitenp Real30:985t. M@y%@lwgedle@wtthp@mw@f@mhe host
cells. Any ofidhthesermedindnay e soipptemerted.as Nnecessany with.hotmones: andiar ather growth

factors (SUQQG%QEWE‘ for bacterial cells that contain substantial cell~wall barriers. Another method for transformation
employs polyethylene glycol/DMSQ. Yet another technique used is electroporation.
Prokaryotic cells used to procduce the polypeptides of the invention are grown in media known in the art
40 and suitable for culture of the selected host celis. Examples of suitable media include Luxia broth (LB) pius
necessary nutrient supplements. In some embodiments, the media also contains a selection agent, chosen based
on the construction of the expression vector, 1o selectively permit growth of prokaryotic cells containing the
expression vector, For example, ampicillin is added to media for growth of cells expressing ampiciilin resistant
gene.

45 Any necessary supplements besides carbon, nitrogen, and inorganic phosphate sources may also be
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WO 2007/106915PCT/US2007/064242 Stransferrim or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as "EPPS), nucleotides (such as
adenosine and thymidine), antibiotics (such as GENTAMYCINTh drug), trace elements (defined as
inorganic cor“’Mhﬂﬂé@ﬂ%lly present at final concentrations in the micromdlarésrge)oasdglucose or

O Y PRI ENE MRY-Blng D lSne g, appigpriate
concentrations that nown ose S ar ure C Ttlons Suc

10temperaffife PRI EHesiRES %ltﬁ‘ﬁgéhﬁ Fémwl'&fsé‘&w&ﬁafﬁ érﬁéét“&’éltegété’@tﬁ%ﬁf@)@fﬁﬁe55|on,
and will be fappasentitothesargirarily skl edstmtis ans (P uiibation: o aintisodyp! and dhenciising
recombinant techmigues:thaantietcarbedqiedused-intraceliulary; ordirsstlyrsastatad into the
medium. Ifttmgmppaqgctsetpgus% wtc%&tt@ba@xmayén@rtﬂmte&)t&ﬁy%rtggﬁt%d@% 18 giher host.

cells ;].gor Ié/seg) n&en re removed, for gexam stfeE ntrifugation or ultrafiltration. Where the
1

antibody is §ecre {itd T G TTRCEH, BEYSERR {f”11 ik %“@9%%55}&?Jti‘i’“sgs‘tg?ﬂg’ﬁ%l@‘&]l}i&lalIy first
concentraté?ﬂ hestaepaEB it ﬁté’f(fi‘éfll)?’ﬁvﬁﬂeﬁﬂ@lﬁ%féﬁ tovtefteatior Tifterdftpiekirmiple 7An Amicon or
Millipore Pellicon Wkuadiltedtiopraanitr A protedse: inkibitorsuchias PMSkmay-beinchided iniany of the
foregoing staesctaaﬂmbbtlmata@xlyesc@ml@mmgtmmylpenmﬂag%@tt@ INEVERTLING GERWihsQfe

adventiious, santaminaLs, AR AR I%Y o ColonAlePHe I SELASAD DR RIFIEd Using,
for ery?gnple hydroxylapatite c romato )ge eectrop oresis, ysis, Inity

chro gt’%t?ﬁvtWﬂl}“&lﬁﬂﬁ%}%?&ﬁt&%ﬁﬁh&ﬁﬁ 8?Hl§‘7ﬁtg‘]5t’é9té‘ﬁ%ﬁ$ﬂ Fﬁl’ég‘t éSH“téjc]i‘nﬁ‘l&d’ézd*Fﬁe suitability
ofprotein A8s as- &ffiiepdiand: dependdion e Species@nd isotypecdtamritmmemengiobetin Fe domain
that is presentrifngheianttbotymPreteimRycansbekusediiaputifly antibodies that are based on human 71,
72, or 74 heavy Cﬂ%ﬁ&ﬁk@ﬁlﬂéﬁ”&@&%&&%%%ﬁ%ﬁ& Q%Jnt%%%%%%@%&r&ﬁ%?d'An%'é%overed

recommengle ar all sotypes a]ﬁq or huma 3& et LI 1130 J. 5:1567-75 (1986)).
i oo s R SR R

The

avallgble RISERLRELIRT Stpfs ?‘ﬁﬁﬁlﬁé“?asi%ﬁ%%“&oﬁ% IfER ﬁ%resa%s& sf BT}S’F)}“(stYYjé’rLFe‘&Rﬁ AOenzene
allow for fastervfibhy rates: savdnshdttarprobessimptinre dtiatrcanibeldohievadeith thgarose. Where the
antibody comprisessCHB-gemain pihe:BakerbenchARBXTiutesinutd mda:Baken RailligshurguNJ) is

useful for %@t@@t&ﬂﬁtﬂ@ﬁé@tﬂﬁt@%& &%’9@9%%‘5&9&%@1%@%&@%%8@ anfracliongtion.en an

ion-exchan ecolumn ethano cipit on Revers Phase HP. chromatography on silica,
L SR
OSE

chromatoglrapfnf/h(()“rlt A TR g%d’“ G B B t%ﬁ%‘eéttt’ét%t‘%:alﬂ%ﬁ ?Qélﬁ]gnge resin

(sucf@s a%%%wtt‘@a%%%mﬁﬁ P&Hﬁeﬁﬁmsﬁaﬂeﬂs‘wﬂ\@e) aifdVarism GlviurEEsulfate
precipitation are dsocavaitablG:depending dndhecentibody iolbesrtectveredufoloninganyopreliminary

purificationstep(sy-Hies mixiyre comprising.the:antibody.ef intergsband 3acRMaTRaMSMAy be

subjected 1o low PH. HydrophoRis Rigraction coromaiegraphyusing.an.slution byffer 3 t@o&q bgtween
about 2.5-4 Sépreferablgiperformed at tow salt concentrations (.9 ?rom about 0-0. 25I\/|

HIGGATS TR THosAien IS8 proviass rtitRbEs A §t3§i( E?t?afé?&‘ﬁ%ﬁg&‘éﬁ?@éermed

Immunoconiu
"antiB8dy-afig ConjligaRssETADEs) %%rﬁﬁﬁ%ﬁ%@(’&%fgﬂ?@%hﬂﬂ@@FE‘?‘@MWO@T@@@@@@FPB@@ herein
conjugated:tocaheytotoxio:4Oagenttsy chvas e ichemaiherapeutiaagent ssoadrugepagiantininhibitory

agent, a toxin (e.¢, «a:RREYMRGHCALY Relive. tsnef bastatialiiupealy ntamtdgt@mm@mﬂgé%&r

fragments IeeQl.QliAadiRaiNa 90t0Re (e, 8 RACBMILAAIRL 1an a0 NS HSE OLANROAY. NG
conjugates for the local delivery of cytotoxic or c§t0§tat|c agents l.e. drugs to iI"or mnibit tamor cells

in the treaﬁhBﬁf%@éﬁH‘E@ty(@?Wg&Vﬁiﬁb%‘nlédtﬁl ‘A’ﬁt’éﬁﬁﬁgrW%%Wligcé%cﬂﬁTﬁég@mm e
45NiéflesttiDuvay & SiiAgeeridvbDru§DeirRdy. 261 81 TR 897)s biiS paleriod, §7852%8) allows
targeted WQIR0OXEA060:b5R CFUBGR)QITHbOSAR4AR: or shorter induction tme may be used.

To improve the production vield and quality of the pelypeptides of the invention, various fermentation
conditions can be modified. For example, to improve the proper assembly and folding of the secreted antibody
polypeptides, additional vectors overexpressing chaperone proteins, such as Dsb proteins {DsbA, DsbB, DshC,

40 DsbD and or DshG) or FkpA (a peptidyiprolyl cis,trans-isomerase with chaperone activity) can be used to co-
transform the host prokaryotic cells. The chaperone proteins have been demonstrated to facilitate the proper
folding and solubslity of heterologous proteins produced in bacterial host celis. Chen et al., J. Biol Chem.
274:19601-05 (1999); Georgiou et al,, U.S. Patent No. 6,083,715; Georgiou et al,, U.S. Patent No. 6,027,888;
Bothmann & Pickthun, J. Biol Chem. 275:17100-05 (2000); Ramm & Plickthun, J. Biol Chem. 275:17106-13

45 (2000); Arie et al., Molec. Microbiol. 39:199-210 (2001).
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5delivery of the drug moiety to tumors, and intracellular accumulation therein, where systemic
administration of these unconjugated drug agents may result in unacceptable levels of toxicity to
normal cells as well as the tumor cells sought to be eliminated (Baldwin et al., Lancet pp. (Mar. 15,
1986):603-05V( 986)16Fhtrpe, Antibody Carriers Of Cytotoxic Agents In cmnmmpym Review,"
in Monoclonal An bog%ggé?% Biolo gl ﬁ:rg%d |I%g Al SBJHC%IO s, A. i]P ra et al. eds gdyp

475-506 (1985 aximal e cacf/i WI? minima OXICﬁy I sd’ gﬂ?ct?teyre % o%he Bm yc ona antibodies
and monocBRAPartHEaS: Hates B‘é@ﬁ%ﬁidﬁé@%{%ﬁﬁ%@fﬁ?ﬁﬁ%%@fﬁt&@?&%ﬁé\ﬁ%ﬁ’d &t7al., Cancer
Immunol. lisrerrtotierccR EHI@BL@?@@@@)%MScumdnmmhetsel(meth:o@@lmchg@t@ldammmymml
cloxorubicippthethaiexate-anrdivingesine-tRoyard &8 ab:(1A86) supsa). J oxinssiseshén antibody-toxin

conjugates.\pglide haglerialinxine soh aa AiRIANA IR PlaN (s sueh asicln. sipallmeecule
toxmééuch asgq)glda %cm Mandler et al, di Nat, Cancer Inst. 92(19 iVIandIer et

ioofganic aiad. EHER T audrs Toos %@?ﬁ%&wf\ﬁ%a\ét &t Pa'@% ‘6 fu%ga]t ‘ahE
13:786-91 {230 2Y) mAansiteits 1EP74891913; Liu et al., Proc. Natl. Acad. Set USA 93:8618-8623
(1996)), and calicheamicindbhederetdl spCancdriReb: H8RO28 (F908) ukdmmametialihCances Res.
53:3336-334a:5283)) ofhie toxinsmayaifeshihrineyioexicand avtostaticetiects Mnmachanisms
including tubuliu blngnggdpplu”,lga ding, or topoisomerase inhibition. Some cytotoxic drugs tend to be
mactq/ or less active when conjugated to large 20antibodies or protein rec éptor ligands.
ZEVAPI4TM (.brmd&t%a%*ﬁmt H Bt oREI o s BB AS TR ot e botiiFgiter dsmpbsed of a
murine |gGIRapprhishbelgndicaimtiotyidive Sedoayainst the D20 ant ferviderd onthe sbrfate of
normal angmatignant-Biymiphoeytesancdos5:20); raditisotope hovnaynacthiniyen dinketrchelator
(Wisernan o ah Bt A0UANAIGMet 2T 1660: LLE0R0) Wisemansh al. Blaod 93 214336-42
(2002); Wltﬂ g et al., Clin. 250ncol. 200 0):2453-63 (2002); Witzig et a]."1 C in. Oncol. zob 5):3262-69
(2002 though ZEVALIN has activity against B-cell non-Hodgkin's Lymphoma (NHL), administration
resulfs’in severe 5%1W%h§é’éf]8ﬁﬂﬁ@ﬁ‘f’élg§ HPDEY] Bﬁﬁﬁhtéuﬁ?/tifﬂm%t%ﬁ‘ty( Hipidey Ll
ozogamicirgn¢eth Phamatedticalsyrem. afitibody drddgBonjugdtergemipos édrédf e buCB83santibody
linked to calicheamisin, was appRrovetdn.2066 foniie treatmentaf-aaute myelvidieukemia by injection
(Drugs of t Q@sFytﬁt&,&ﬁi ):086 &%QQQM&&%@@&%MQ& ARCRLAR, 33(8@9%%&%&;%?%%%9%9&%‘?96040
5693762, 7§396g%19)r5}r % 5; 577 ‘iﬁ%rlfg O}gﬁtuz ugltlam arln ]rftgr;alne linmunogen a[g antibody drug
conjugate Sompoasd oF the o CO8 Y STBOR iRET Vi TS s dlf;%le”hnkef’%’ﬁﬁp%c’?ﬁ%n%gi/tan5|n0|d
drug ?%o.et&? IS R HAPAREING G Hase! ﬁStﬂétgﬂfbt}tﬁé&ﬁ@é}tﬁﬁéﬁtvstt@awe@@qﬁﬁte@m@%s CanAg,
such as colengpancreatic, gastric, and others. MLN-2704 (Millennium Pharm., BZL Biologics,
Immunogen Inc.) saneniibedy diugcanjugate-cempasad-ehiherantispiostate spesificingmbrane

antigen (P§J¥W é?&ﬁ%ﬁ%l%@'u%gﬁﬁ%ﬁ linked.lo e mayiansinoid g me t;et%o mteu,qtste‘tngtem

development for the potential treatment of prostate tumors. The auristatin peptides, auristatin E (AE
and monomeﬁtylgé)dglg}tla'” I (RRIRES L FRat e Erss gL sdp asrsetsaly W@%‘%@ﬁjﬁb%’@iﬁo}:&ﬂﬁgﬁc

mon@é)loné*lla‘?ﬂ%ﬁﬁt’é’éf%Bﬁg@‘(@fﬂé@fﬁ%fto Pedvibey W‘é&?émomas) and cAC10 (specific to CD30 on
hematological maligraneies){Dbsciainaiel @kadlatumesBiatech. 21(7):778-784 (2003)) and are under

therapeutic develgpment: cé‘;%?h@m%Eﬂ&ﬁ@?ﬁiéﬁt@@ﬁﬁBE%&&@?MLJHJQ&Q@B@J@JM pitmpwnaconjugates
are descrifed. herein (2q., abgue). Engymatically,active toxing and fragments thereof that can be used
include dlphctiherla A chain, nonbinding active fragments’ of dlp?fherla toxin; exotoxin A chain (from
Pseudorno%ﬁ%rg’é’f’dé‘?%@% " HE A thain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites
fordi3¥roteins, duéﬁtﬁw%mem@@mmaca americana proteins (PAP!, PAPII, and PAP-S), Momordica
charantia inhibiton, euteiny ctotin, sapaonasia 4befficialisitnhibitarn gelents sritegellipspestsictacin,
phenomyqap@cmrax%cmmﬁ ticathecenes 8¢ p%n MR LOL L6 P &L AR2Q0£(064242
5WO 93/2123% Qubl ishe to%er %8 199§ Avarlet dlonu 'flﬁ gtve %\{)allable for the Qﬁgroductlon
S Ve

of radiocoMugated antbodies. Examplesine Isdguﬁﬁ fiocfésf And 1 8BRS B SHUgates of
the antibodff Ei%’ytétd%@%ﬁ’éﬂf‘é‘r‘é‘?ﬁéﬂ@“ﬁ%?ﬁ@%t}’aﬁ‘%ﬁ]r%ﬁlﬁiﬁﬁ%étloﬁhtsﬁt‘@téﬁﬁl%@ﬁﬁﬂﬁ@fsa@énts such
as Né4duccirvmity 1:8k¢é=pymidlyidithiahabropioriatés(SPDP), iminothiolane (IT), bifunctional derivatives of
imidoesters (suchrasttimethyhiagdipirsidatehEGHactive esters(sueinasdisucciimidylsuberate),
aldehydes (such as g},ggg;gt%hyﬁg) bis-azido 10compounds (such as bis (p-azidobenzoyl)
hexanediamine), (?IS dlfstzonlum d%rl fattlyes gsuch as bIS g djiazoniumbenzoy 1(2) ethylenediamine),
diisocyanates (sucﬁm Tol SR B SO SA R AR d BISHEVE HiTBHHE BB ES tEud as

1,5- d|f|uoro’*%“ﬂlﬂﬁﬁ%ﬁ%ﬁ%@ﬂé}aﬁ’?ﬁ?@&&?ﬁﬁf@‘} %ﬂ@mt&ﬁﬁ&ﬁ@wlﬁ%ﬂyww%ared as described in
Vitettdbet al., Scieiic6:23811008(1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-
methyldlethylene triaminepentaacetic acid (MX- DTP@) is an exemplary chelating agent for conjugation
of



15radionucleolide to the antibody. See WO 94/11026. Conjugates of an antibody and one or
more small molecule toxins, such as a calicheamicin, maytansinoids, dolastatins, aurostatins, a
trichotheccne, and CC1065, and the derivatives of these toxins that have toxin activity, are also
contemplatedVReldif146MAaytansine and maytansinoids 20In some embodirﬁéﬂwsmewo&mz
immungconjugat comp rlse an antibody (full length gr fragments) of th ugated to one
or morrg maytans‘laf':lop d'molecul Omng Vec%%lrga aﬁg}éﬁ%ld’qseqcacf? ln%fflétioat% sl |t%?%eﬁ& |ch a% ) g%h iting
tubulin polyffErz#8TT. ema%ﬂaﬁﬁlﬁéﬂ}f}h@ﬁ%f%?&t@ﬂ%fﬁ%@l@agpmﬁt%%ﬁmw*malyt%ﬁa%éwma
(U.S. PatentcNo<3:896, LIdycBubbe cquetieritwascdiscoveredidth aheetadnremicr Ghes@isoproduce

maytansinaids:-such s mrYiansigland &3 maytansinol esters 25(U.S. Patent No. 4,151,042).

Synthetic maytana@oelxmqed&rlyaéevgﬁ' and.analogues there 912 as %9@&%%% ceﬁ%f%se mple,.in.Y.S.
PateqéNos 4,137.230; 4.248.870: 4 256 746: 4.960.608: 4.265 814: 4,294 757 4,307,016 4,308,268:

1+ 308 B0 S50 AT S Uil YITR06 s e oS T R BB EcTe BEO o G06:
4,424,219;k 4%@2354‘?8@362]56@321‘&@@%3?@53@ sNFajRBHS] Al drarrganbietiascareattractiveddrug
moieties inkagtibedy. drug conjugates because they are: 30(i) relatively accessible to prepare by
fermentation or chemicalwmorification. dativalization, @Jlf@&%ﬁ@&nsm%u&t%i(@ﬂd@mﬁpab|e to

derivatization, Wil funetional graups, suiable for.ceniostion ihieualh M oo disulfde inkers to
antlb?dles (i) stable in plasma, and (iv) effective a alnstavarletyo tumor ce Ines.

Immuﬁocoﬁﬁﬁﬁ?ﬁ%@’ﬁ@ﬁt‘%{m|ng}‘ﬁ{ﬁﬁ%%ﬁ’ﬁ@i‘a?em@f%%@ef?h%ﬁﬁﬁ’%%ﬁﬁ‘éﬂ%éetﬁ@iﬁ%rapeutlc use are
disclosed, ferexariptesiin U.S. Patent Nos. 5,208,020, 5,416,064 and Etmopean Patent EP 0 425 235
B1, the 35disclosases:afphicts atesherebyiexpressly incaiporatedcbysrefereneey hietali; fPrec. Natl.
Acad. Sci. M%%ﬁ&ﬁwcaﬁl@gaﬁalg%&%mmmm%@wwﬁ%ﬁm%m%mﬁﬁ@ﬁ'n&%&d
deSIgnated DJII’\({I}Irlar{]CWeOgt E‘g 1t\t\lf 1] \f»l CIOIB?{ nlyggqx C %6 é{iﬁelgése(iq"laﬁ%%ll‘n(}%%rhg I]? § |]€C£.rlcel’
The conjug oun be hig otoxic towards cultured colon cancer c S, and showed
antitffor é‘(‘:f?\lﬁf%ﬁtﬁ’ﬁyr(ﬁ%vﬁ%% \R?[ﬂ assay. Chari et al., Cancer Research 52:127-31 (1992)
describe |mmunoébmug‘aﬁeshmtwiRﬂnaalmWan@n@@ivmﬁm@m@m]mgamdzlmmmimm to the
marine antibadysBrfRineingna aguantigendandiimaneplencapcerncelhlinesortemnatharaurine

monoclonahgmmmﬁnaom@ag@' %ﬁ%ﬂ%ﬂ@%@ﬂ%@&%gelgﬁ% Gy IoQXIGIY; 0L 18,

TA.1- maytanS|n0| ygate was est in vitrg on the human breast cancer cell Line SK-BR-3, which
expresses 3% 108 ?—fﬁ% ]g "SEHACE Bh |geé’1h?‘ts}Ie B EBITPRE BTy "CEROY Al AR &§ 2 G YER of
cytot@Ricity Sirhitdr toFnE frise YayeisifoPaidg’ which could be increased by increasing the number
of maytansinoid moletulesperdsantibody molecule. The A7-maytansinoid conjugate showed low

systemic cytotoxieiy s .« M, 200706 SR 152007 ABARAL SRR aRs0
comugate%sag%rm hazeychemiealy Inking, an.anibedy-e.amayanainaid molegdiequ hout

significantly diminishing the biological acfi VI of elther the antlbo ¥ort e may tansinoid molecule. See,
e

e.g., U.S. PAHEHYRH e%a‘z‘@@%%ﬁ’ef*( ISR FOHETEEY %ﬁ@g%ﬁﬁ??fé@ﬁwa{éanﬁ%f
referdfce) s averaperioraLis W‘&Wénéméiﬁ Wf@l@éﬁf@é%ﬁhj@&h‘@é&é*ﬂéﬁﬂam Bodyhritiéelle has shown
efficacy in enhancingcytotaxieity of target eglls: vithobhnegajivedye affesting.th e functiomonsolubility of

the antibody; dQalthauah.avenq rgedﬁrmmm @t,ﬁ%W@@jihQ% Vﬁéblﬂ% be SRRcierhie SNRRARCS:
cytotoxiit o e se,otnalied antbady. Mavianolds arewel knownn tne gt and ce, be
synthe5|ze nown technlques or ISO)l%. from natura sources uitabl may(fansmm?k are
disclosed, %?%iﬁﬂﬁ?@f‘in U.S. Patent No. 5,208,020 and in the other patents and nonpatent
publi%ﬁtions referfetbtg:hetgirribo vensPrefar fod: reaytansinvidsiareomeyiansinol afdontaytaizsivol
analoguespmadifiechintieraramatiesiag pratother pesitiens oidhepaytansiaolonelastiesssuch as
15various M&ﬁ%iwgﬁggﬁaﬂloma virus, avian sarcoma virus, cyiomegalovirus, a retrovirus, hepatitis-B virus and
Simian Virus 40 (SV40), from heterclogous mammalian promoters, e.g., the actin promoter or an
immuneglobulin promoter, from heat-shock promoters, provided such promoters are compatible with the host
40  cell systems,

The early and tate promoters of the SV40 virus are conveniently obtained as an $V40 restriction
fragment that also contains the SV40 viral origin of replication. The immediate early promoter of the human
cyltomegalovirus is convenienily obtained as a HindII E restriction fragment. A system [or expressing DNA in
mammalian hosts using the bovine papilioma virus as 2 vector is disclosed in U.8. Patent No. 4,419,446, A

45 modification of this system is described in U.S. Patent No. 4,601,978, Alternatively, the Rous Sarcoma Virus

40



There are many linking groups known in the an for making antibody-maytansinoid conjugates,
including, for example, those disclosed in U.S. Patent No. 5,208,020 or EP Patent 0 425 235 B |, Chari
et al., Cancer Research. 52:127-131 (1992), and US2005/0169933A1, the disclosures of which are
hereby expréé’Q)ZW&d@ﬁﬂb‘frated by reference. Antibody-maytansinoid conjugstes/smenprésinag the linker
comp entml\qg rqaé/em 20prepare easorlzllsclosed in US2005/0169933A1. The linking groups include
disulfide groups, thioether groups, aci 135i1E G groups, photolabile groups, peptidase labile groups, or
esterase labile gré‘drﬁ“;zé’técﬁ"é"é%éﬂ”iﬁctﬁéfabove identified patents, disulfide and thioether groups
being preferred. Additionadirfkihg growps aredbstyidédand: ekémplifiediereihaConjugatasiahthe
antibody anst:eaaytansiaeic Mayhedmagdenusing dcvariaivelbifuncionglpretein, R ReQUPHRG agents

such as N-sugGRimidd: %&%ﬂ&%&g'rrugr)nﬁrgﬁée%ren(%nd%@m%uCic'n'rﬂ'ﬁ,drr%uév&'\,'o Pepigomey?)

cyclohgxane box te iminothiolane (IT), bifunctionz vatives of imidoesters (such
as dlmethy‘fil fﬁ?rnr V—‘? Pra |1v‘éll ]érgi?glﬁﬁﬁcag%ﬁlee@aﬁWﬂw&?}bt@?aa[@)“ldilﬁgh‘ifd@éci‘é‘ffch as
glutaralderﬂ}@’é)(tlﬁléoaﬁ% (5] ﬁﬁ}ﬁéﬁm@mﬁﬁlm%t‘(pﬁﬁlzm%@ﬁ polyPrherkmet iartinil Wisadidzonium
derivativesr¢suehoas-his- fpddidzonivmibenzoy bp«ethylensdiamine); disecyanpiesn(shieh astolyene 2,6-
30diisocyanaig)vand bisraciive fluasing mwgm%1§%@Qﬁ&é&&ﬁé%@&&%ﬂ Hinitebenzeng).
Particularly, piglRy fed eaupling ags e%%gr'c%' d&% SUSHIDIRI L 3 bt %ﬂﬂh'g proponate (SPDP)

(Carlgson et al., C/meat..! 173: and N succrnrml p&/]rr %Fno)pentanoate
(SPPT%O prowde {61 J’ grégihte fﬁﬁ?ﬁﬁ%‘”’ﬁ‘i@ﬁ‘i’ﬁf@r may be attached to the maytansinoid molecule at
various positions,fdepemndivrganitse ngknbBoihe dikvForexdmplecaniesterlirkagesmayobédormed
by reactionawithagohydtexytigiaupdisingeonvent eralcaupling fechniquesmihe reasiionmay occur at

the C-3 position having a mﬁqrggmwr%s Hﬁ%%pmy%m%rfeﬁqmthrm@r%rp?omyh the C-15
position mOdI{IetddWIth a hsydrox rouETVagp %Iq osrt on havr %]Jc dro I group. Ina preferred
05| A

ments i E]SC 116 1 111116 Trans: 1071 0 1}8 RN C,
embaodiment, the fn%a e Is forme n"of maytansino maytanhsin T SHAMe ogue. 40ii.

Aurist t|nsa§ﬁ8fla{&ﬂ3é§ﬁeu‘ﬁ§m “a“ﬁ"i”%?ﬁéeré?ﬁﬁ‘&f&“l rﬁ@ﬁ?%el?ﬁe%ﬁﬁ‘ﬂ%ﬂﬁ%ﬁ’a’f@l&%fﬂq@%a%{ﬁ antibody of
the inventisrriconjagdte d4o! thylastdtmspordel ostatidipeptidieranalogs and derivatives, the auristatins
(US Patent Nos. 5;63%:483: 9:480:988)«l2plastatiags-and auristatins have been shown to interfere with

microtubule dynagyics; GLP.MYdsoSis, Mﬁ%&@&%@pﬁﬁ'm{ S %Vpxkﬁg%%;}%'m/*”t'm'cmb
Agents Cher’podtr;ceﬁrb(%%%el mcﬁ %%?4 2001)) and have 45ant|cancer us 5,663,1 )ana antifungal

activity (Pettit e microb: Agen sszﬁho Sthesr 4G YosECRjgy clls in culture (“Sbue culture)
2007# 69@5?@@?5@6@?@{9@@2@2&5@9@8‘35 e woastat fosrcaliHatiin drtlgnidisChmalrbe attached
to the antibedyothrdipg l the No@mrEe tRINUS O theaCoftarboxyl)deriminus of the peptisie:diug moiety

(WO 02/88872)wn in Srpemplatyhadlistatinemhodiments ﬁ@@l@rgeﬁ)p %}erm&r&%&i%%ars (BHK,

monometh l’ n RIS el ovary ¢ rlaub e 0 ;%h; d a“Q: apable
of Conjug%%tis EE&a@j Lég] %%g%)g% l82%3 6%%; th 1§4 ﬁrcfs@%&eijrg S’ v?/rllcgp his gx\[/l rAeSE glnr;:}g'r?rr%ﬂgﬁe

by
reference re°tc ST BAN BEBRE kg drir ot r@@oéaﬁnﬁlemﬁr@ffﬁecﬁ”ﬁf%rmmg a
peptitfe boﬁm\ﬁ@%%ﬁl’é‘rﬁ’rﬁtﬁ% Qﬂ&rﬁ%%%ﬁhd@&ﬁld@@%ﬁ?éﬁtégﬁdeﬁ@epme bonds can be
prepared, ferexample (@Ecording todhe liguid phasey synthesisanethod (ses i, Sehraderand K. Liibke,

"The Peptidgs,’ Jxorumac@p12@)1%,1&119@@@@@1@@3@?&@@%@@ atissyell lﬁr)e\m niheshislg, of peptide

chemistry. %u“sSt%Q?\{Qa?l e'g}a’g ietles. ar ording to the metho s of: US
5 63545505 £ 10 Sek BLTATO TR CICTE RS QB ér@%a‘% e
Anti-Cancéf’ D’F’dg d[f@érjﬁﬁ ?3%’7‘7”@155’8’?1?’@%3@?5?‘* SpptrEdie 192 95(1996); and Pettit et al.,

Cher® Soc. PerkifosTealftsira 18185868 1106y vSéecalss Boromina:; NatreBiotéchnohd@1(7):778- 84

production and cuitured in conventional nutrient media modified as appropriate for inducing promoters, selecting
fransformants, or amplifying the genes encoding the desired sequences.

(vifi) Culturing the host cells

The host cells used to produce an anttbody of this invention may be cultured in a varisty of media.

40 Commercially available media such as Ham’s F10 (Sigma), Minimal Essential Medium ((MEM), (Sigma),
RPMI-1640 (Sigma}, and Dulbecco’s Modified Eagle’s Medium ((DMEM), Sigma) are suitable for culturing the
host cells. In addition, any of the media described in Ham et al., Meth, Enzymol. 58:44 (1979}, Barnes et al.,
Anal. Biochem. 102:255 (1980), U.S. Pat. Nos. 4,767,704, 4,657,866, 4,927,762; 4,560,655; or 5,122,469, WO
90/03430; WO 87/00195; or U.S. Patent Re. 30,985 may be used as culture media for the host cells. Any of

45 these media may be supplemented as necessary with hormones and/or other growth factors (such as insulin,

41



(2003); "Monomethylvaline Compounds Capable of Conjugation to Ligands", US2005/0238649,
hereby incmporated by reference in its entirety (disclosing, e.g., linkers and methods of preparing
monomethylvaline compounds such as MMAE and MMAF conjugated to tinkers). 20iii, Calicheamicin
In other embBdra@Nts)ades immunoconjugate comprises an antibody of the veTtor Tenjgated to one
or morg caltlch amicin molecules the calicheamicin family of antibiotics are capable of producing
double>strandad TINAB S P LhHHiEb MGISP EbRaTAf ?irédchél e prepardtich oredhiiigates of the
calicheamiE¥Farsiyh ¥d&ES. @&?@H@‘SSWZSW%OEW Al 5L EgRebigics (BT LEENT ATYADT!
5,770,710, &ygi 8004 c1h BY 112961 25¢aliztoi Anericaf GydnarmidiGompamepnSintetirakanatagues of

calicheamigipwyhich-may: be.pseskinclude but.ate WJ{}HE%@GEQm}’ l;llp@l%ﬂ-leﬂg’llnal}l RGN M. LSAG and

011 (Hinmap et al Canc rRe§§qrch g% %336 2t 19%3 é ncer Research 58:2925-28
1 1 1
(1998 anda%g%%%rgﬁﬁléﬁtfglﬁogs <7 patents to A %m%ﬁéané m%e & HL,&E} é?%nltontgu?ﬁt;hr drug that the

anami
antibddy cABEEBhRigatd 65!3%? ﬁ?&ﬁ“’f%l%iﬁl%}lfﬁf]o‘f%f@hg B EARCHEACHPERPOEA fihve
intracellularcsitesst &f hetivmenticsddenotisandily cross the plasma membrane. 30Therefore, cellular
uptake of these agents.thratugh/antibady mediated internalization greatly enhances their cytotoxic

effects. iv. Other qmlt%g égﬁmtﬁdmb&qnamwgaﬁl@&@naﬁ i 9@@a%rgs&ﬂwg@t%ﬁdt%m&?&éaod'eS of

the |nvent|o cIud strepfozoici ncrlst uorouracil, the fami nts known
collectively ﬁ?_qu 388" clglg[#é 8% géyde Cribe Ce ik e@?ﬂ atén s1 15%% Iﬁ@%@“ﬁ%dﬁ% (333 walfses
esperamicitidsees §"‘gﬁ%ﬂ§?’1f‘15 BTV SHEY. Cx‘lmiﬁ‘n ?Vh?é‘ﬁ’@éﬂwoa@ﬂV@i@%ﬁ@aﬁﬁhﬁﬁé@?ﬁéﬁ@%érf”é@FWn|ch
can be useadinctudéidiphttrerias Chainchombisding activedragmiéntsabdiphtheriaitexin, exotoxin A
chain (fromfseudonenaskaeriginesahcin MAehrinxahyin A shain mdﬁ&ﬁ:&rmmajnﬁagﬁpmnsarcin
Aleurites fqrdlii pr %@4&%urq,@mmncg59}%)@%@%45%%@@@ %ﬂ 203 RLotEins (b (E’Jﬁh%F’r'Aman%,ngs BAP-S),

Momordica c%hartantla in lbqoc{  curein, crotin, sapaonarla offlcmalls iAhibitor gelo itogellin,
restrietocin PRGNOMYCIN, EROMyeT AR the B othsLar: AL S SBEF ample, WO 93/21232, published
Octol8r 28, 1993The amﬁ?‘i’éyﬁf@%’éﬁt“i’ﬂ%eﬁﬁéﬁ Ferrtecdrte R Taias! Artemin s RoEtRjigETe forred
between antantibedylangiaicompournd dvthinucliedlytic activity(eig. valridonycease:@rp) Mg
endonucleaseskehaas:adeaxuiRony Cﬁ@%ia@”%ﬁ%éﬁﬁ@:‘i&%@ 648 19estruction Afthe, BMWythe

antibody may, SorRIise, AnIgNRAloRGvE,alam S Yarlely. Wi, 200(11 9031 SEC T 32007/064242
5of radioactive Isotopes are avali f %OI‘ 'Ehe pro UCtIOI’]O ra (Y,onu ateé dleg &amples

include APTIOPE3 T4 15875940 1REAE6: Rey! "’@Wﬁ‘é‘émﬁf’? {orgrmsc ?ﬂﬁéfzf’ﬁ’ﬁﬁf??éﬂf'b%ic‘i?vb Botopes of
Lu. When (h&ftonfirjeine’is trsevanforcebioctiom ie mayreompiiserasraditastivelatbifb fof seiftigraphic
studies, foriexempie £k vordas; ofa-shintabetior i alear magaetic resenaneeiddMR) imaging

(also knoww@@ai@aﬁeaﬁmmn%%mgaeg mma W@%MQ%%@T@;%MBQA%&ﬁﬁlwﬁ@(si'Um -111,

fluorine-19 g:[arﬁ 3 nifrogen-1: 15 Xy dé)hnij m,.10 Qg%'or iron, The radio- or
OW 17 es an er ?ﬁ mes 1an achieved with ﬁ% Ere a{?]ubodé c%zapélscq
other Iabels may be mcoég)orate € conjug ate In kKnown ways. or example, may be

biosynthesiZétf 8?1Pﬁ’§yﬂl? @Vﬁ?ﬁ@sﬁ‘f@ﬂwsﬁﬁérﬁléﬁi‘ﬁnﬁ’ il =teie §yﬂfhé§%1l§§ H‘g“gﬁﬁ‘t]aﬁlé)%}hﬁmo acid
precdBorstiievelviné; fovexamipletifhuorire HQtmplace of hydrogen: dhbels-Sach mst608&! or 1123,
.Rel86, Reisssan ui_hlaraé'mamperatﬁa@@mw&a ey stelnrwesiayerRtaspeptide O¥irum9Rcanhe
attached vjg &L}Qé@%r%ﬁ&?é%@nie &@BQQF;JB‘:JREHERQL E[@ﬁ%ﬂg&@éﬂ&lﬁ}z{w 1. é&eﬁfm& Rgs-

Commun. 80: 49-57 8% can Monoclonal Antibodies in

used to lg@g) rporate iodine-12
Immunoscintigraphy” (CHATar CREPasd" g) GREEABER SEHEF RBRSASTA HEtil.  Conjugates of

the antibody and %‘Y&Bﬁé“éi@@ﬁfnﬁ’\%%%%&ﬂ%‘ﬁgiﬁg‘% Varass BRBifiAdforENstotEmeEsUpling agents
suchds N-sureimmmidyd-B8: (2bjyridi dithid) ipiopiehateSRDR)rsucciniphiciyda(Nk2emateimidomethyl)
cyclohexapgd-rearboxylated( SMEEHminathielans, (I hifunactional derivativesdaf isndagsters (such
as dimethyl adiphpidate 1:1¢1), active esters (such as disuccinimidyl suberate), aldehydes (such as
glutaraldebyde), bﬁeﬁTdb_Jc_oLnTounds (such as bis (p-azidobenzo g% exanediamine), bis-diazonium
derivatives (such P 151?’5’3( mbaézB??l‘ﬁ‘ilﬁsoglﬁlf(%"cf)méﬁﬁﬁféf"}é"d 5???&1‘8?‘3 8%&1@30@%% toluene 2,6-
diisocyanat&yuatd bis-APfiVE faorites ceneparusiSticheadadss difiudns-2didiniirebetizenay Eor

exan‘ﬂﬁle, agitiBuch as a chemotherapeitic agent, a drug, a growth inhibitory agent, a toxin (e.g., an enzymaticaily active
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof}, or a radioactive isotope (ie., a
radioconjugate}.
The nse of antibody-drug compugates for the local delivery of cylotoxic or cytostatic agents, 1.e. drugs to
kill or inhibit tamor cells in the freatment of cancer (Syrigos & Epenetos, Anficancer Research 19:605-14 {1999);

45 Niculescu-Duvaz & Springer, Adv. Drug Del. Rev. 26:151-72 (1997); U.S. patent 4,975,278) allows targeted
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25immunotoxin can be prepared as described in Vitetta el al., Science 238:1098 (1987).
Carbon-14-labeled 1- isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA)
is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See WO 94/11026.
The linker m&OWE18@aYable linker" facilitating release of the cytotoxic dragﬁmm@mmr example,
an aci Iab I|nke g%a§§ §§£\i5|(t)|\éealgker §J(g)tolablle Ilnkelﬁ dlrn I linker or disulfide- contalnlng
linker han et g{l ancér Recearch B2 %7 51 30 T1895) 1S 5tant qgt%]é FIRAYBE used.
The compdUiiHE BTIRE TS SESEN) ]Ediﬁfé‘ﬁ?&balf’ée‘ﬁm(’éf@‘ﬁ@t wrﬂrféalf@ﬂm@wé@aﬁ@aownh
cross-linkerdtagents: BNMRSEMESEMBSLHBYUS, MeE-SMCE,) MBS; MRBH hSBAR:GIAYSIAB,
SMCC, SNtBBmﬁWW@A@M@SCMM@M@SASL&UQVKM%m@M&QﬁM@x@ocﬁé&lf%%ﬁ@g@&#mﬂaSMCC

and sulfoSMP, @al ﬁM&?ﬁSH%&WmﬂW& 9%?@?&’}%9 NZ0ale) which % %%%5%‘3 available
(eg,f&omsm Bigtec hnol ock IL. US% See pages 467-498. 2003-3004

Application$ EANGB06K Bhd’ 6%?3 R ll% a%ﬁg}%ﬁd&l AATBSES &i‘?u‘@%‘ffﬂﬁ?@%‘“t@%s I‘ﬁetWema‘ﬁ‘?qﬁody drug
conjugatess’(AtEﬁﬁj @f’t’l’i@ﬁh‘/é‘ntfdﬁc‘faﬁ“éfﬁtffﬂdﬁv%ﬂﬂ?f)"i’sédﬁm@a&@@@b Oeorste drgarbidties (D), e.g.
about |. to abodt @0ndryg:mbieties:penantibody atdrowugkiza {Rakem(l:) - TheNDuraf) Foimuladanay be
prepared b%ﬁ%?ﬁ%&%ﬁ%aﬁmwé'Egcéémﬁﬂi%m@mﬁm{ﬁ%ﬂ@% pﬁmgmg%ha@qcm@a%ts 40known
to those skiliackii J0g, 20k INCLAing: (L RAgten.PLa CQ,"}%@E»QQBJV?t%?ﬂggﬁ o8 pvetent

linker %eagent to form Ab-L, via a coval ent fol Ioweg reactio 0|e and (2)

reactioh of 4°A¢ FeisoBhfie QPSIﬂpLgfeg dHig ﬁfo%é%%‘a\)\)ltwaﬁ%{/%lélnﬁﬁiﬂ’%%‘éﬁ@?ﬁ ]ta%érr‘ﬂ %2Nia a
covalent ba&rdelofddToy teadtion shith e riadlidophiiic g ap-oi afcahtiosay. aatiditibmalirvethods for
preparing ARE are. desesibed Ferasin 45b{B)p A Or20074L06915RCHMSRON 7064242 Skhe linker
may be coppasest aﬁa&s&gw%&a&%&@m H@ag%s@sﬁmpg% 1951%5189’8&%%%@%9'“‘13

c maleimidocaproW (Ul maeimigopionenoy (Ve ) velne piruline (val ot
alanin pheh anine a- he™), p-amino e‘”nz oxyca on I f Sﬁﬁl ucein 8)51 A%2-pyridylthio)
pentﬁoatél?éﬁ"?ﬁﬁr N‘@%’é&i?ﬁ?ﬁ?ﬂiﬁaﬂdm -maleimidomethyl) cyclohexane 1 carboxylate ("SMCC'), and
N-Succinimidyl (4&i6dd-BE&tGY aminobermzoat 8i(ESTARBY)s inddithomallinlisergompanenisrameknicwn in
the art andraemesane:apsaibetbhetein.dQsea-alsanianomethybalinge Compasnds, Gapablaof

COﬂJUgatlozﬁdt%da%%ﬁﬂﬁamHﬁgso%l 0%%864%&%0 c%@ﬁ%ﬂfﬁ Qf whigh.ase nerehy.Ingarporated by,

reference in its entire (%( A0S g@nmwo imen tz e linker malg/4com§rlse amino acid résidues.
Exemplary amino acid lin er comg;n IR, dipaptide) &' thigeptide; X iskshiplddsr a
pentdpeptidé EXEMpAY Higépid St title Valin&srilin & 8262 0P vallieit), AtbpiireZpHéaialeanine (af or
alathe). Exemplamgpitipeptitdes-ihglgdes glyoine::18ualind=gitautine tglisvalesik amdprolonged
glycine-glysiag-ghyGir {yemy- Maém;m@ra@%ﬁ&qy@&mmrpmﬁisgd}@,{mmm%ignlial@r
componentaalifie ase.aeauring aatualigsel asineraming agids andAn-naluigly.occuring

amino acid [analol%% Slal(f as CItI’U ine. Amino aCI Inker components can be e3|%% éoptlmlzed
ek

in their sel®ctUIR o Sho VAt O NS E B At dliEr s HA GRS U e EXBrpa s TS associated
protedbe, é‘a\i’ﬂé’ésﬁ%gﬁ’@ é?ﬁ’éoﬁ‘f) o174 prasmih protease. ToMNubicophitiergborpsroncatibodies include,
but are notdimitedntdodi) MNxtesmipat aminedsowpsy(il) sidt-ahdinaminegreups; eug: ksinepiii) side
chain thiol grauRs. & GugYsieinenand ﬁtw)ﬂwgqﬁwgmyh RPN heNRS MRS the antiody is

glycosylated, Amine, thiol, and. hydrox are,.nuc and c pabl reacting to form
covalent boan]ds vs\’/!ilfh élé%tro hilic ro%ié(g%n ?%@?nﬁ%%té@%%ﬁm 1<%Irnreage’n s%gn}%f?ucﬁng (1) active

esters such® 8%%%3@5&@?5‘“‘%8@%@@“%&1 BITREIES M AT RETFFTRAEE: G SR aigBER Mt halides
such%aslmm&@étaﬁ%@shr(lmsl #lthe hydlensikedonescarbbii), iamdemialeimitetdeolipsot@entain
antibodies:haveredpoie interchain-disulfides:iie. oystaine brges:Antibpdiessmayipe made reactive

for COﬂJUg%H%M&Ehiﬂ‘@f&&é%ﬁ“&&é&%@%@thc\ﬁé%@ fRAusing 2060 SURRAS LR (dithipthyeitol).
Each cystelne brldlge wil tp\l&%o ecigp%%r]g%callxé Wo reac thﬁ thiol qugleo hlles Additional

as a1 8388 OTI10E ancle 0 Nat tech,
nucleophllll’é%‘)rg% s Can be int r duced into antibodies throughthe Faa t|6°r110 R &ind g e

2-iminothid rAGETEAGETTY PATIRGRY EoiVEPERSHtof an amine into a 30thiol. Reactive thiol
wimp$¥ may be intlodudeduint: thesantbody ttoefragment thereafrby-introddsingeohesitwe, three, four,

or more cysteeresitues (@ uw. Mrepatingpantanthedies OmpHIng eneiRkMoLe.AoN-native
cysteine aﬁHH@Q)&%QC‘E%'Q&’ﬁ&N of diphtheria foxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A
chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dienthin proteins, Phyrolaca
americana proteins (PAPL, PAPIL, and PAP-S), Momordica charaniia imhibifor, curcin, crotin, sapaonaria

45 officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomyein, enomycin, and the tricothecenes. See, e.g.,
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Antibody drug conjugates of the invention may also be produced by modification of the antibody to
introduce electrophilic moieties, which can react with nucleophilic substituents on the linker reagent or
drug. 35 The sugars of glycosylated antibodies may be oxidized, e.g. with periodate oxidizing
reagents, to THPAAIdEEHe or ketone groups which may react with the amiﬁ’éf'@tﬁmi'ﬁ'?ﬁfﬁﬂhk?er reagents
O g ToigySsThe SSRGS O RS A OMRRIRLIOM 2 SR AR IRy oo
reduced, e.g. by b orotl1 ride reagents to form, stable aming linkages, hi one e diment, reactlon of
the carboh?&?ﬁ?@‘bﬁﬁ%ﬁ@%‘ﬁlﬁd&?@ﬂéﬁé’ﬁ%ﬁnb@dy Wit eithe F‘rﬁla&‘és%"&ﬁﬁ‘%@f&e%ﬁ?&‘?ﬁ and
meta-periotiitexnageyiekineachony k (aldshydduartickerorns)-gravps dgthespkoteirtirat?igxtdnZreact with
appropriateygiups:anpthgdivg dBermansan;Bioaonjagateherhnicue s) ihianetherambadiment,
proteins capiaining Nceimipaksen tL%&MG&%Q&EHﬁJ SELES CARFRRACTH Y‘@mssé%%ﬂ?ae%ﬁ S?}H&&%at&

Broc0aR CH i 348 e (TOU0S L L g BB St ATy ME CA DE LAt g
moiety or IﬁHW@Plﬁ?}%‘fé/é’éiﬁ“lf@}’lfi‘@iﬁ%é@rﬁfé‘l’éﬁﬁﬁﬂ?é%‘%ﬁd@“ﬁ?ﬁea% 61%0%1@@ e kit iButerEnot limited
to: amine, thiakihiefexyks4 Shiydrazidd;ddniendydrdzmestitosemicarbazong; hydeazinecéasboxylate,

and arylhydsazide igraups £apable by @200:4/406236PG TMG20Q 4064242 Reacting to form
covalent bgﬂﬁ'@xy& féf?qmm &%%M&Ws&m5@5&9&%@9&%{4«3 gents,Inclyding; (p active

ester 5such gs N1 ((iesters teste\rg haloformates, and acid halides; (h) alkyl and benzyl halides
such as halaoé{’é%%é“ﬁ?&e%m(‘iu Tedhyses QEHONES: carboxyl, and maleimide groups.  Alternatively, a
fusion protein corﬁﬁ‘ﬁ%ﬁ@sfﬁéllé\ﬁti%dyﬂéﬁéﬁ@ytﬁt@kféﬂﬁmﬁféyxﬁé githe 2&agchey@sombinant
techniquesweytpeptice syathesisubhieitengthlofibdhe, mayConipriseirespedtivecrdenswensaging the
10two port}gm&ﬁlilagj@gnwcg}g@ﬁg adjaegnt one another or separated by a region encoding a linker
peptide which doe%not destro desired properties of the conjugate. In yet another

emb% iment, the anti od /' ma nf)aéj %’8}?‘6 ated to a "receptor” (such as streptavidin) for utilization in

tumof pre- targetlﬁﬁ We%l?ﬂ(?Wénéfn%lﬁ'ﬁu}}é%oé’ﬁiﬁ‘e(%ﬁ’}ﬁﬁﬁéﬁl%“bﬁlﬁ?ﬁ%“r‘f‘g{é‘?@a’ﬂf trepatEt followed by
removal ofitiiséunehcerjddgacecrormpthesgirettadorrggiivg a clearing agent and then administration of a
15"ligand" (e.g., aviginywhichismaonjugatechtowaicytotoxieragait:(eGa,pal yasianiicl aatidakine was
Pharmacemg@ﬁhﬁfeérwmwﬁ; Aﬁmm@fm&;wpmw@t@@spggﬁnﬁy%l @gsqnlﬁlrgl@QCQMLaﬁ)lhwg;ventlon

are prepargd {Egg}e %g mix] g tgg uc mé/ ha\llllo Sﬂgl?{}l} eSIre an ng{ee 8f"p1%e[|tgu\é\1/1:|1th 5Ptlonal
PBractice of

phyS|oIog|ca Aeceptable clgﬁlf(érs ex |p|en $oreta izers ( en nce an
D oAy 0 e, (986085 1 MR B L& POSALES %‘ﬁﬁh‘i’?@éa{fr%@?‘aﬁéd
formulatiomsavge aptab s cairiier s, BXCPietits:. i stabilizer s aFe aomoxic 1é: retipients Bl thié.dosages
and concentatmrs:enpiayedpand inglugesbyifers:such as:phosphate; citrase, 4nstidine:andsesher

organic acids, anjioxidanis inglugling ascorpisacid and methionine; preservatives (such as
octadecyldimethy| enzglllaam onlum chloride; hexamethonlum chl ride; benzalk nium ?hlorlde

benzethonium chionae: BheHaE Bt oF Barsy L A SRSl Sy DA S SR S SRR FSropy!
parabén; dé}t@&ﬁ%?%@ei%?ﬁdp 1’25@3%?@ﬁ%’é&ﬁ%ﬂ"‘?ﬁb@ﬁ%ﬁﬁ’éPlﬁh@%?%@ﬁﬁﬁ?%wlﬁ{&ééﬂﬁ?%elg ht (less
than aboutrt@uesiduespolypeptides)iproteins;csueheas:serimialbuminggetatinpgrthmmeriegiabulins;
hydrophiliaipelymersmsiel) @ Q@MMHWE@MHQ[i@@W%Qg@&@& BHEh asiglycine;,glutamine,

asparagine, NiSigig, ALGHIDS:.%, %smgmqk?am%%&&cha daeydizacelaldss AN elhier cakenydrates
|nclud|ng glucose mannaose, OI‘ dextrins; ¢ eatln?‘ga ents such as EDTA,; arss as sucrose,

mannitol, TERSISEELFE8EIE %Ifaftg?ﬁﬁ O tEricHe &6 5’?1&5%1@3%6}6%%5 etal %bsrﬁb@?es (e.g.,
Zit- pPo‘tem%fﬁﬁr}rés@ﬁmahwdwﬁbhﬁim%uﬁamm%ﬂ%@ueﬁr%ﬂwmﬁwﬁw RONIESTM or
polyethylepesghpetl (PEG)scribedThefommitatien-hereindnayalsosantaimmo eMh ankane active

com IOOUndnﬁ;%o@%ﬁﬁ%%ﬁwdWzﬂﬁiﬁﬂféﬂﬁﬁ&i@Qﬁ%@[&;@&iﬂ&%@ﬂﬁ@ Prgiarably thase withony
complemeriga@&agtlvn ies lihat do,not adverse fdy pfect each Iggpgc% guch molecules are “§U|tably present

olon ca ccr ce NoWE a vo tumor
in combination In amounts that are effective e purpose intended. BEThe acthy edignts may
also be entt§pstd i fricbEapstie br%65?1398%8?5@%%1%11%91%@ﬁaﬁaﬁh@mﬁ?&a&@%ﬁay interfacial
polyrf@rizativngded examlédhidro kyrathyie eitiiose’d Pigelatinimictacapsiwaneon cancer cell
poly-(methylmethacylate nmicr acapsule arespeative i in:co leidakdrug delivery systems(fay example,

liposomes,@HNMIR, MICERRR REEES« ICrREMYISIONS, NRARRAHICIES.ANd DARQCARSHISS) LN

macroemulsion
acroemy )%pgess,%s 3 x 10° HER-2 surface antigens per cell. The drug conjugate achieved a degree of cytotoxicity similar

10 the free maytansineid drug, which could be increased by increasing the number of maytansinoid molecules per

45  antibody molecule. The A7-maytansinoid conjugate showed low systemic cytotoxicity in mice.
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Such techniques are disclosed in Remington; The Science and Practice of Pharmacy 20th edition
(2000). 40The formulations to be used for in vivo administration must be sterile. This is readily
accomplished by filtration through sterile filtration membranes. Sustained-release preparations
may be prep#ed8iapleé examples of sustained-release preparations incREies2wipesmenble
matrices of solid t}yg{)oghm?&}%m mers cq{\tﬂnin Cle |m{n % bulln of the |nvent|on which matrices
are in the form of Shaped articles e g it oP Mo Cap SIS X SHTAR BF QS Sin B Fagst
45matrices’iHEmMEe" ﬂlﬁ?l’i}éﬁé?émﬁ‘%dif*&i@’éﬂg”ﬁaw é‘i&%ﬁﬁﬁ?@%’b‘[‘y(‘f %%r&“i%‘ﬂa@ﬂ&ﬁfébﬁ Aehyratayidor
poly(vinylaleakal}), S/ ©=22 00 106915 PCTF/AIS 2B0T0642417 bpclHactitesHdtdS: RatpMNoedy 73,919),
copolymerscafdscglutanmic-asicr andnyyethb--gliamnalienaRdraiadable.sthylens miny acatats,

degradablemmug@%@% gu%gg#&@m mﬁ{&gw&;@ gﬁeéb%hké%’m& N oE?s%rgl% 5?{1('“4 Glaple

micro her colm osed of lactic acid %/co ic acid copolymer an teu cetate and poly-D-(-
)-3-hydroxyBuBic SeidWHie 5oy rTErE &ds %?lgtﬁﬁ@??ét‘?ﬁﬁwrﬁ%@faﬁ Kt et Qﬁf&e@%ﬁ‘é acid
enable reIe%l%@@f EEEEREIGrOE T0D dalj)s v ertetity hy irsbrsisdeidase proteinssforistrridotime
periods. Whenal@encapsitatedammunogichidinsre mainuirnthe: biody e aidongptime atheyimayer
denature opag@ragate s ARSI IRRIW MRt AL 37, %ﬂﬁ%&!&ﬁ%&%ﬁy‘&&%ﬁf hiological

activity and passiple.chandes in immunogenicity, Rafional stratedies,can be deyised for stabilization
depending on the mechanism involved. For exampe it the aggregation mec ianism 1s discovered to

be inteoleclifAPET& BBHY f6tHation through thio-disulfide interchange, stabilization may be achieved by
modifying sulthydFytresideray iifasttizindframebidic ‘soltiorsniBdemntrphingom cisturgesontent, using
appropriaténadditiyesang devetapingspecificrpelymes matibo coprpasitionss tYses An.antihody of the
presentay l@%@@dsmmﬁpmxameé@vy%a RSOV 8N VINOADSIARE YHG LIS, I SomE

embodiments, the invent rovid methods f r reducmg or inhibi thg&an%logeneas ina ZOSubJect
mqﬁ% omtc Y i€ QIprISng ’me

hawrfj%a pat E‘f&ﬁca concfltlon associ at%}&alm COHS jehesi Comprising admiATatenyg B HHe subject
an effSctive"SHBUs At HR B R PRt bd) 6t ST BRSO R B HEORRSTLATRe, g.,

neoplasmsic{inglirdingrsarcinbinas)and cetthin Yk pondittopgsrase lifkercancerarhenidable for

treatment bystheipresentinventionineluce. bt rabliriiedic.carcinama. ymphomas blastoma
sarcoma, %ﬁ@&%%@f@!ﬁ;&é Jymphoid malignancies. More particular examples of such 25cancers
include breast cancer, col Ecancer rectal cancer, colorectal cancer, kldneg or renal cancer, lung

cancer including SMaTCaIMG R RN RSP R Lanes? KSR ARG 5P FiRe lung and
squa%ffous‘;&%ﬁdﬁiﬁﬁsé‘f‘%h@ Mﬁ@“§ﬁﬂ%ﬁﬁs@éﬁ’@&h’é&f{@l@“@ﬁﬁﬁ’él’hf*wua‘fﬁ%b%@bII cancer), cervical
cancer, ovarlamdancéy)) prostatescaneénxliier(Ssnce inladdemcangeifieanegrietmrdperitoneum,
hepatocellulancancer. gastic 0y stomash crnceninclding gastiRintestingl canser, Rangkeaticcancer,
head and Q%Et&%@&%eﬂB%Q@é&%ﬁ%%b%%g%”&b@%t% amdo%%;rz%@{ Elexa:aé’dgaz%% mas arthenoblastomas

hepatoma, heinatologic malignancies includ mg; non- Hodgkins oma B‘ mutlple myeloma
T

and acute eélﬁ%lé‘foﬁ(ggu%‘ SR ARG B "B RUB AT ey éh(’:gﬁ%?ﬁﬂ?h&u@ﬁ(ﬂ%@t‘rrogls fibrosarcomas,
chon%%arciﬁéfﬁf&ﬂ%féhvﬁr?@ﬁﬁd BrEinomegptival eanced hyrotd daricerresopRatgjedttarcinomas,
hepatic carciftomapahal earcineme, perdeicalgingma;itasapharymngeal (SaPCINOMaslanangeal

carcinomag; KaposiigSaromay Melanema,: Skin, farcRAmAT SRIWAMOMBE) 10 provide for a disulfide
linkage.
The linker may be attached to the maytansinoid molecule at various positions, depending on the type of
35  thelink. Forexample, an ester linkage may be formed by reaction with a hydroxyl group using conventional
coupling technigues. The reaction may occur at the C-3 position having a hydroxyl group, the C-14 position
modified with hydroxymethyl, the C-15 position modified with a hydroxyl group, and the C-20 position having a
hydroxy! group. In a preferred embodiment, the linkage is formed at the C-3 position of maytansinol or a
maytansinol analogue.
40 ii. Auristatins and dolastatins
In some embodiments, the immunoconjugate comprises an antibody of the invention conjugated 10
dolastatins or dolostatin peptidic analogs and derivatives, the auristating (US Patent Nos. 5,635,483; 5,780,588).
Dolastating and auristatins have been shown to interfere with microtubule dynamics, GTP hydrolysis, and nuclear
and cellular division (Woyke et al,, Antimicrob. Agents Chemother. 45(12):3580-3584 (2001)) and have
45 anticancer (US 5,663,149} and antifungal activity (Pettit ¢t al., Antimicrob. Agents Chemother. 42:2961-2963
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35o0ligodendroglioma, neuroblastomas, rhabdomyosarcoma, osteogenic sarcoma, leiomyosarc,omas,
urinary tract carcinomas, thyroid carcinomas, Wilm's tumor, as well as abnormal vascular proliferation
associated with phakomatoses, edema (such as that associated with brain tumors), and Meigs'
syndrome. PYERIHBN4HE cancer is selected from the group consisting of BREASCARTEF4H8lorectal
cances nonrsmglhaellHng eanser.apa:Hodekins Mahoma (W (epal aneet prasigte cancer.

liver cancer, head and neck cancer, melanoma, 40ovarian cancer mesothelioma, an ultiple
myeloma. ﬁ?l’él?"é%Péfg?gﬂf?ﬁi‘ﬁ‘é”clﬁﬁ‘@@?slgf&?lBﬁﬁéﬁgﬁﬁ%é‘?‘yfﬂ]@ &#i&ErBus conditions amendible for
treatment of the ifveHpien éthde smdisetic cade S Tivaiprogked irpentibragigaiticulaniyisgisitable for
the treatmertt ofivascularized tMmofishyivaind bepyentongifions amenabledortigatment by the present.
invention inguste eeukas 7 W%%Y@Mf@%@@é%m@&b&%@%m&%'89?3!8%‘;‘3@9495 agestelated macular
degequgratlon dlapeu%l culgr &q?ﬂm {géltgesrg&tfyb% dla)m 415retgggpatrr11 celngal retltnal vein
occlusion with cy stoid Glar edema, lgDranc f retinal vein ogc usioh With ce SRRy Mo ot more
2007/10691‘8%@?% 312*6017%61&?&%%?ﬁaéﬁ?&#’%&‘é%ﬁan%’ﬁ%B%igemﬁfésfobfaﬁﬁ*&ksgﬁ@?ﬁwdm Revidvon
Hippel LinddsSyritrormeihpidrygiu mPOHS! (HistopldSh @sigiE N\ ook oid 2-Hsniafigiomas;jc
retinopathyrefpremauitydROPh. rdiatippietinepathy Tinttaoaulatiumais{e: Gohelangma,

retinobl. asm%ﬂ&@&@%@w%%&ﬁ\é?r@!s'%ﬁ%iaﬂgW%@fﬂé}&l arhit), polypgidal choreidopathy,
|d|ope}g1|c é{)&@fﬁ/eal te gnle&'gaas Ies DISG&% ag,\/g(?§ nous hemangiomas of the orbit, orbital

lymphangiomag, capiiary emanrfa’lcj)brfﬁ“i Sithe &y el Cories] [PFatt vRSEEAri ZAt 0%9%%?8%?’8%
10neovascilBrizdtisH, Co&e igeisd %ﬁ&%@@ﬁaﬁhéamﬂ@ Propitem s des diarstrtith GiGSéma surgery.
Moreover, @tfénstisemeiohthedhtipodiésaptbie dentiomocan indaritigpensfiarsediiersspecies.
Accordinghi.the-antibodies:of thes nvenfignsande ysed-to hind-specifis.antigenactivity:g., in a cell

culture CO”J%H%%EQ&?EE&Q%E%QM§HQJ[§&E% ord g{quper mammalian subjects having the antigen

with which an antlbod)/ (2f the invention cross-reacts (e.g. chimpanzee, baboon, marmoset,
cynofolgus and Hiestg Bt 15mouse). In some embodiments, the antibody of the invention can be
used for |nh|b|t|ndlhqﬁFgé%ba@ﬁWPééhby%ﬁf’a@ﬂP@%@l@ﬁ‘ﬁ%‘éyvﬁﬂﬁh&t@nﬂ@eﬁ%%ﬂlmﬁﬁ antigen
activity is inhibitediPreferably|thesantigends-adumariprotainimcleculgalr somaempodiments, an
antibody of theiipyention canbieksedin dJuetbadforpinding Anantiven.ima skhiesksuffering from a

disorder assasiaied Wil nereaser) Antgen, xpressipn apEler aely omplig 25mInisiering t

the s %ject an ‘antibod the invention such that the antlgen in the subject is boun ré er’a y, the

antlg is S hGHET T te THECTR MM P THESEIGTEAES ﬁﬁf&%ﬁmg&clw\wﬁfaﬁ%whtﬁre%bject can
be a mammalrexpressng thelantigeénceitly WHighCandiitibddyofthb ventiorebinds: 3Stll4urther the
subject can e armammatinte-which-the . atigen: bas heer intrecducedde.g. pdradministration of the

antigen or @%&m&?sm%e@mn@m%o {rARRaSReAm 3nthody.of the: nyention cande administered to

a human sul ct for 253 quC {3 ses. oreover L, An antl ?%dé/ of the |nvent|on can be
(,amjcma avc mtracellifar sifes 0 action and do not rea S8 {) e lasma membran
admipistered t0 & non- an mammal expressing an antigen wit the |mmunogfobulln

cros$Peacteqeiys %Wﬁﬂﬁf@‘eﬁﬂlﬁﬁﬁiﬁ&‘é )“ﬂb%’%féi@?ﬂ?a{l*ﬁdﬁtﬁ‘b@%é@%ﬁ% SFFANTAIANRIOE! of human
disease. Retparglingitiie latter, such animal models may be useful for evaluating the therapeutic
efficacy of antibodiesef theinvepsian (e.g., testing of dosages and time courses of administration).

30The antibodiespf g inyeniion.Gan ctaﬁb@%gg Mﬁ@ﬁh&m}gé&g A%& &E%%%{gmdo nPgyentdelay

recurrence Of amellorate or nr(?%%nt ISeas 1%OF ers or conditions associated with expression
I

1C11L Vmcrlqtme uoromaciﬁ t lfi Tam v og %%ené r}[(g?rv]v%%]t])eénge]r& SF 23 ﬁhgsrﬁ?‘}?ﬁﬁb conjugate

and/or actlvﬂ/ Ot 6nie'or more antigen moie

com&rEfS|ng“’éﬁ%ﬁ]ﬂb&ﬁ/1@&3}&@3%@6%@??%@%F%ﬂ’é’ﬂé‘%ﬁf@%@%‘cﬂa@éﬁt(’g}% Sitfififstered to the patient.
In some embodinients:ithdimnvanocenjddate:andlersantigen-io B3owehickhitdsifiowmnd is/ere, internalized

by the Ce'|ncﬁﬁﬁhﬂiﬂagcjﬁlré@ﬁﬁ%ﬁﬁﬁfoﬁlﬁlﬁﬁe&@#ﬂﬁﬁﬁiﬁﬁaﬁ% afthe iﬁﬂ&%%@%ﬁ:ﬂ@%i@nm'%&hﬁ target cell
to which it hinis, | e0g.ebedimart. e cadleric agenliargers of NIEEIes jith nhe gigpoidin the

target cell. In one embodiment ecytofoxma ent targets or interferes with microtubu

polymerlzaf" SRS BMBEST6F &&Eﬂ) YRS Hyrte ’ﬁ"ﬁ?ﬂlﬁﬁ‘@ % 'Brhies c?ﬁ@fﬁdfﬁ%‘hfﬁ@ﬁ?f@%lgents

40 officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the tricothecenes. See, for
example, WO 93/21232, published October 28, 1993,
The present invention further contemplates an iimmmoconingate formed between an antibody and a
conmound with nucleolytic activity {e.£., a ribonuclease or a DNA endonuciease such as a deoxyribonuclease;
DNase).

45 For selective destruction of the tumor, the antibody may comprise a highly radioactive atomn. A variety
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noted herein (such as a maytansinoid, auristatin, dolastatin, or a calicheamicin), a radioactive isotope,
or a 40ribonuclease or a DNA endonuclease. Antibodies of the invention can be used either alone
or in combination with other compositions in a therapy. For instance, an antibody of the invention may
be co-adminBtarIa NP Bhemotherapeutic agent(s) (including cocktails of GHEFisReFAsétkic agents),
other Gylotxie, AENLRY AANgIpgeN| aeaggrgat&f SYOINCS, ARAIEr AN IMDIBION AJELLs). Such

combined therapies, noted ahove include comby d administration 45(w ere e'two or more ‘agents

are includeld i the saifie-&F sefratd formulitiotey raiaLEnisaRssad hin kb oTreptpCy used for
2007/106948RET/ U S2007i064242Gyhichosaisescadeministration 6f theranrtibGtly bf the: imicertibn can
occur prior te pandfer:foliawvingadminigiratign.afithe-adjLnctdrerapyasdherapiesFne.antibody of the
invention (anchadivnetierapeutic.agent) isiare.adminisiersd by any syitable means, jncluding

pare t@ral satép%léggneous intraperitoneal, intrapulmonary, and intranasal, and; if desired for local

treatment, intra eS|onaI0adm|n|strat|on Parenteral infusions include intramuscular, intravenous,
intraarterial, 10mt?ﬁi)’éﬁ‘tbﬁé‘&i‘eblﬁ%‘iﬁsdéﬂtéﬁé’é‘ﬂ’é"é?éﬁ‘hiﬁtg‘tr“&ﬁblﬁ?*‘fﬁnéﬁwyth@%ﬁﬁ%)ﬂ& suitably
administerechtyi paide fasibnizparticalad ywittsidechining dosesotthieantibody::Dosing:can be by any
suitable roug, fe:gudys injertins: suehiagiinRiaYeNaYs.QhL SHREIHANEAUS NigGHers.deperding in part on
whether the adiministratian Isdriefver chionie..fhe anfibadyconpasitenghing ivention yil be

form ted, dgeed and (?dmlnlstere in a fashion 15con5|stent with good medical gractlce “Factors for

COI’]SI Rrationil this Comek |P115}h(ﬁ]éghﬁé°b%r ictila Bis8IAr bt tEElad thE PAHEUISP RiaMiial being
treated, thé"6AREF EoRdition dferrs divisibalisaidminttecaaiggetot thrdisorddeth Sitdesftiedivery of
the agent, thermethddofeadministration, the scheduling of administration, and other factors known to
medical practitionesgudie antibadysnasd @%Echﬁ:’abéﬂi l§a99$ie@@é w{artnvw@tegfwi&&%ﬁ; fqre agents

currently u§el 119, Rrevent.or treat U the order | tlon Th ee e amoul t.of such other agents
i 1 o
20de (?n S o?t tgeéamoun of asrltlﬁhmglegof thgﬁlhventl{c))}nplme?grﬁt int e ormutati on@tj]e type of disorder

or treéatmeRt ARE BIREY Ité"t&](?%xdﬁéu?é%”dyé%%§é4%é§’§1%J@’éer{étéﬁ’ff%%ﬂ}%@tﬁea%‘gﬁ?e dosages and
with adminisifetisss (eutes dsdstalrerairibEfore ey atssut(fromsidio9odsidf thecheietdforéempioyed
dosages. Rogithe:preventionoddeatnent eidisease,heappropkisie-desagesfanantibody of the
invention (whepsed.a/Qne arin.compinati ﬂmewgttgn@ttaﬁﬁlegmtétyxﬁteﬁ%ﬂqbce&utagatxpe of disease to

be treated, the ty}pe ant[l)o the severlt n coprs th ler the antlbody is
admipisterad Jor pr%vergtjt?)\}semor tq%:;f%u icpur gossuegéE?)&lfe\filacgft}g?hera Shenzen ? ient's &fimcat hidtory and
e

respGise t5THESbBAE BiRf e Fe‘ﬁ?)h’ fitHechtie iy pﬁylét?ﬁéh‘?ﬂtm Hhtibdidyerisditably
administereeitocthespbtient anohddirhgor veerarseresiofdeMENTS  Depending ormthenppenand
severity of theodisease, ralimutd-ngike ta: LhimarkgLend & dingékgsLomealkg) of antibogy isap-initial
candidate gosage,for.ad mhtsé-;etm he @@temta:xmgm% IprA0eXAMRIE, Ry.QNe oL MQLe;separate

admlnlstratoneébolr pé(contln us mfus#on f%ncemty ica % osage might range from about 1 Ug/kg to

100 m o Shehdin Mk‘thor RROTS hehtiohed above For %eﬁéaféﬁ“%ﬁn?i‘n]iétré ions over

seve Qg da9§9oP IBﬁg%ﬁ‘“ﬁé‘iﬂehdth@z%]ﬁi’é’%bﬁ@ltlon the treatment is sustained until a desire
suppression of diseaseisymiptémsocors rssiexermplang. dosageoitiel antibodyeped dibe in the

range from:akoutQ QEmWkg e abeut, 1omg/ kg vENUs, S@Hﬁ:OMH!,OK@P@ﬁS%/Q{ 8R0YL SNGKT,
2.0mg/kg, 4. Qmaflse;prc351QRalka for Ay combinalion hsreal. max ks administered;tg the patient.

Such doses may be administere
SMPR,and SVSB (%uccmtmidyi -(4-vinylsulione)benzoate} which are comumercially available (e.g., from Pierce

35  Biotechnology, Inc., Rockford, TL., U.S.A). See pages 467-498, 2003-2004 Applications Handbook and Catalog.
v. Preparation of antibody drug conjugares
In the antibody drug conjugates (ADC) of the invention, an antibody (Ab) is conjugated to onc or more
drug moieties (D), e.g. about 1 to about 20 drug moieties per antibody, through a linker (L}. The ADC of
Formuia I may be prepared by several roufes, employing orgapic chemistry reactions, conditions, and reagents
40 known 1o those skilled in the art, including: (1) reaction of a nucleophilic group of an antibody with a bivalent
linker reagent, to form Ab-L, via a covalent bond, followed by reaction with 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 the nucleophilic group of an antibody. Additional methods for preparing ADC are described
herein.

45 Ab(LD)p i
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intermittently, e.g. every week or every three weeks (e.g. such that the patient receives from about two
to about twenty, e.g. about six doses of the antibody). An initial higher loading dose, followed by one or
more lower doses may be administered. An exemplary dosing regimen comprises administering an
initial loadind®dd3eafiedlt 4 mg/kg, followed by a Weekly maintenance doB€LHEBOINEIPY/Kg of the

antibogdy. However, g hker4 qjqasc%glew(gorp%g\glrlgg k (ellgsef% The %E'%g p}ess of thlgn%pﬁera ¥|§ gasny
monitored by conventiona techm tes an assaﬁt The anti-e dies'of the Thvention are

useful in adsH)E GERSERIRY %%%L?“é’f(ﬁij@g%“éﬁ Ag: dﬁﬁﬁﬁgﬁ@gﬁ(ﬁ%gﬁdﬁ taeehyelifrepecific
cells or tisslids kg reimtivecantibodidonst€ TabEled Sxdeschibed belowiandiorasedirighebillzed on an
insoluble neatrixi45T heNnyventianpravides meathedsfessrtecton of E&RL fudhe-methods.comprising
detecting EGlL:, WO 300LOBHSEGTAIS2007/064242 SRnisEGEL] Anligedy.camplex,n the

samp{ Thse term et%%'l??v as gsed erein OHde ualltatlvte and/or quanotltatlve detection
(measurlng GuaTs) WiH or Withaut TaRsreRceTa s ?:on ypton torig e Ntioh providEs PHETHEHS Yor
dlagn05|ng“’§lﬁﬁ§65°r8‘éi?béié’é‘6’6?8ﬁ@éﬁj Witk EaElr espHESsion and/or activity, the methods comprising
detecting EGFL7antri GBbErantibbdiincomplex:in-adiologicel-saimpl e:famiaypatienthaviag or
suspected ekhavingitbrdisapdardn spmescmbedipnents e &ERd @mﬁ%gi(anéﬁum@{md
10expressngﬂng 91*3{‘1%'@%‘ ggg%ﬁ?%ﬁi@l@&ﬁ] %‘aﬂﬁﬂe afor aip %mqvggetllgpl 1\{3|(,d?§e<; in antl EGFL7

antlbgi ies d?scrlbed herein, Wherelnt e an antibody comp fisés a detect aio el %\%e The

invention provides : ané‘“o%fﬂ R 51?%?8?%@15%%@‘1‘—*1_‘?ggrﬁiBe‘é?e?ﬁ‘é@c?ﬁ’ﬂéﬂﬂé’?éﬂ?ﬁﬁ&“@@?E7 In
some emb&ditA&tits HifeceBmpiavigts Jivts ercivirsiuinsomece mboeimens adecomplexedmprises a
cancer 15celudmsome endbodiments atheraiiti: EGELantifedyispaeiectably dabelednd opiAniirtEGFL7
antibodies gan besedier &H@ﬂﬁi@&%@ﬁ&ﬁa&&&m ADY-RE @opéx%{f;umpﬁﬁlaf gl know. dletection
assay methﬁqﬁis&gcgr %2 01,ha blologrlqal sample may be assayed for EGFL7 by obtaining the sample
from S\Hdeswe source a mlxm the sample with anti-EGFL7 antibody to allow the antibody to form

antib6dy/ EGFL7 %%?ﬁ%@%&%ﬂ%péﬁg’/ BRI SredertiATTHe ire: B gatetimyasy whtBbily EGFL7
complex préseatinc 20t prxiiire: Theiticlogitet sample mayibe.prd pared:forvdssayebymmethods
known in thengrtwibichaseisditahie depithe. patieulabsampleinerngiheds.ehadmkinghe. sample with
antibodies apd.the mﬁqtmgén%&ﬁ&%%%ﬁﬂ}lﬁﬁg @9@%&%@4&3& %@i&@&%&@ﬁ&%@dﬂ% g the type of

assay usedctl§ggste§ss§c ude impmunohis OE emistry, competitive sn sandwich assays, and steric
inhibition asszi% 93/t|calg’rnet ods tor EUTT™ Lfaﬁ LS ShEs g aflqﬁglfgll}b\ﬁﬁﬁsgmi’élagents
labeléd EGHEIPHREIBE e osifiRionifzeacE ey ai sgsErissawy SrrECtbrismboayitmobilized

anti-EGFL PantibodyuHidds sterrsconjugatesaTivedabelietoreagemnisial $o ang.knowniagititrasessals
The label vsed-imanydeteciable:functionality thatidees not iatederewithitbe:binding.of EGFL7 and

anti-EG FL&&%@QF}M‘B’%&l‘é(?‘é’%ol%ﬁﬁéﬁlﬁ{@qkﬁ‘a}é\{%ﬁ%ﬁ;ﬁé@oH"h!!n%L%?%%%@Yﬂu%%”&%ﬁ&%ﬂ%‘Uhe's”g

moieties thfalt be dete dll’ecﬂ)ﬁ suc aﬁn uorochrome emilumineseent, and rad |oact|ve

labels, as Wellas mois 1f)ens0 stich'as élﬁiimn%oes ThHE TS SSE S EHRR B FUSFSRSEE 5 B8 Wetected.
The Bibel (el N AR ST ﬁ%ﬁ@ﬁ%ﬁ@ﬁ tﬁlaﬁlﬁdé%bﬁbtﬁﬁt%ﬁ‘tf%‘\}mﬁﬂtﬁéyblﬁﬁd@rq@ﬂéfoﬁagww and
anti-EGFLMantibody niNunerdysdabeisarepkpawp forusetiniiimonoassay examplesdastiding
moieties thatimayhe.detectesldirectly, such as fluomchrome, chemilumineseent and radioactive

anels, as wen a~Ameeliee S Bk SpS, ALY, Be ERCE LSRRG 0 B8 driected

Examples of s ?uch labels mclude?he 35rad|0|sotc§§)ées uorophores such as

rare earth ChaTATRE P HISEEREI AR RS BSrTaY %“ﬁlFf’@BJéiﬁﬁWé"éﬁ&“i@ B P
umbéfiiferdie supicerferazeisicd Fudifypidiforadeand bibwrafdiscifsisse (B isPafrNelid787,456),
hiciferin, 2¢3xeitnedrophthiatazinediones; horselagdish paraxidaser(s BRRY; alkalinerphesphatase;
f3-galactosidase.sglicgamylase, éxa%ym@%saqglaga&d@d%@@se@ &19};5;&119@%%&&&9m,qa@@ctose

OXIdase ag}iiglpuﬁcoag(% 6[1]F:)1 Qpﬂ E%{gj’l re¥ict101 SC%beg gr? CII(?HO()%quI%gSS}gu NiHo VWll’lse?l %pd
xanthine oxidase, szcoupe with an enzyme that emp rogen-pero 0 oxidize a dye

precursor gaRag it fatisperongLses H}a?‘ﬁ*fé}%ﬁél??ﬂ?éfﬁg ’3’6‘?6%1?%*\?%)({:’ %Bﬁw“%hﬁé’l@‘%&&%énophage
labe |4§O stapiefreevadinalsrenarths on the drug (Hermanson, Bioconjugate Techniques). In another embodiment,
proteins containing N-tcrminal serine or threonine residues can react with sodinm meta-periodate, resulting in
production of an aldehyde in place of the first amino acid (Geoghegan & Stroh, Biocowjugate Chem. 3:138-46
(1992); US 5,362,852). Such aldehyde can be reacted with a drug moiety or linker nucleophile.
Likewise, nucleophilic groups on a drug moiety include, buf are not imited to: amine, thiol, hydroxyl,

45 hydrazide, oxime, hydrazine, thiosericarbazone, hydrazine carboxylate, and aryihydrazide groups capable of
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like. Conventional methods are available to bind these labels covalently to proteins or
polypeptides. For instance, coupling agents such as dialdehydes, carbodiimides, dimaleimides,
bis-imidates, bis-diazotized 45benzidine, and the like may be used to tag the antibodies with the
above-descrifE&PMivresdEnt, WO 20071106915PCT1US20071064242 ScREFHTsANESd#:, and
enzym@ Ial?galc}?fm %%b %?e%%%ﬁq%l% ell:)atgo %qs 361?%%6]?1?@?%"(9&@%'[rcyl)n nrdr:jz 641'5 0%%1’(16 %ymes)
Hunter et al., Nature 1 g Davi ‘?1 loch emlsg 1571 % c@% ainetal., J
thmunol, WLt 61 %Wgéw QE‘N%%H“SW—’W&‘S%%?&C ﬁﬁl@%@ﬁ&m msﬁd%a@#ha%zméz)
Preferred 1abelsheraidcardibngghes kichs srhoderadislvipeloxidase and alkaline phosphatase. The
conjugation of suchudahelgineladingpihacnzymes, ko dheantihndypisa @amdayd;maﬂﬂpi&aﬂye procedure

for one of qedinansskillinAQ inpaoassayteshnigue sy &@Mg&@?ﬁ%@%@@yl@m 8&% Yethods
for th?OPreparatlgln of fI%pcz%me antthPo Conjougate for Use in I%nz me Immuno i l\ﬁethods

Enzymot , ed. 3. an She ARd H. Van Vinakis Vol 7 8 Re s ae i Pra g Ny % PRIES York,
1981), pp. TA7 1% ot “Wﬁ]ﬁ%ﬁlﬁﬁ%&@@ﬁ@%%ﬁuwed for certaln assay methods.
Immobilization entails separatihg!therait BBy TnantibodydrofiariycEGHEL Bitiat semaiiddree in
solution. Thisieanyvantionaly-isceccomplished.hyds-eiher insplbilizingithe anti- EGELA:antibedy or

EGFL7 analoghie hefars the as %@m&ﬁgmﬂa@mmomm A XM&"&E&JEB?? lible; matyx or surface
(Benqlfgh et al U S. 3, 7%0 760 coval lin r example, usin taraldebyde

ntc
cross-finking§ st lS)/glhso L?tj)‘i/z}f’né"t & it sé‘t?ﬁ"“ﬁ“’“?%%ﬁ}“& é@fgﬂ“f%?ﬁgfigéue afterward, e.g., by
|mmunopreC|pltat|ﬂ¥$-ﬂlﬁ@lé§€#F5§§Ek%rotems in a sample may be examined using
immunohistochenistip@andistaihings20protogcisahthmiynohistechiemicakgtaidifngsetdissyesegtions has
been shown:ta:hed reliable. method ofassessi %1%9@&1@9@1%9%%@@&%9&&%@% inamsample.
Immunohistachem @%MCT technioss iz ananthody LaRrope@nd visuglize celdlar antigens in

situ, %nerall y by chromogenic or fluorescent methods. For samp e preparation, atlsgci.le or cell sample

from & marsr?}ﬁ“ﬂ“&yﬁﬁem PR R ORFAR SANERYPHIAY DESCREY: Gfﬁgl%?hﬂ%ng‘aﬁ Séb%%ﬁ&a%‘% Variety of
procedure$eklﬁt§Whalﬁhﬁf@Sa$ﬁﬁ%fh&i@ﬂ?f@‘ﬂﬁlﬂ’?ﬁmm?ﬁ%@%b%bﬂjlhﬁf@%ﬁ@l@hp@ﬁmmtmﬁ?@rIQ@tév@psy The
tissue may-hiofresheatifrozemntivonecmbaotimentytheisam plenis-fixes-anthembadded in paraffin or
the like. Thﬁﬁl&%&i&é@em%ﬂ]%{@&ﬂ?ﬁ@léhﬁe m&%m%qarpyhﬁgﬂy%@m&%m%@g@é%m%mf
ordinary siflndhe ot vl SRRLedate et e cholce of AaNe s delmined B e urbose fo
which the sampléistob ica ysfalne or otherwise anya “One of ordinary &kiil in’'the art

will afso apptl ?éf@"fhé?‘iﬁé“f@r?ﬁ STRRAOH H@ﬁ‘é‘fﬁ%’eﬁﬁﬁ’bH%@%ﬁf@“ﬁf]ﬁw’ést@%ﬂé’%ﬁ%gand the
fixative useth'36iEC may besiurorrdbirtombmativmwithadditiordl technigues such as
morphologicatstairingane /on:fluotescenassin-siybybidi zafienind Weigenerahmethadsof IHC are
available; disqeland indirect assays-Asrarding,ia.dhe firskassav.indind.of fatbady {0 fhe target.
antigen (e. éngglﬁgzgﬁlgldetﬁrmlr;e% dS'E‘E%'éé ;II;DAS dj recta ssz%g'/ uses a lgpe]edgreagent sucxh asa
fluorescent1ag of an enzymesabefed pHmaR ah |l§o Vi hich San b Vit Ze T Withitt fikAer

antibBdly irfeisaiBH H’%Wﬁtﬁ&@l3ﬂéﬂéﬁ%ﬁ%&?’lﬂﬁﬁoﬁﬂﬂa@mﬁfﬁﬁéﬁﬁ%ﬁlﬁ@ﬂ?§§‘Eﬁﬁ§§‘“to the antigen
and then aPlebRlgdsetongarsiairibggye g8 to the primary antibody. Where the secondary antibody is
conjugated to an enzymaticiahelia-ehiamegenisn.RrifluQregenic.syhsiiate is.addet-to.savide:

visualization,af e anigen. Sianal Ampllication aecs becauss asveral seeondapy. aniibadies may

react with |fferent eplto n the rlma antl ody. The primary and/or secondary antibody used for

immunohiStSCRERS IR & ypqil(l:% y Wil B ml%fb 8E W aé“ﬂ‘ﬁ&e%@c%a TSI PRRIMEF TS els are
availdBle which c&pf B@lﬁéﬁ%?éﬂﬁvt?g’r’ébﬁgbbﬁﬁéffhléqé}lé‘%ﬁ?@%ﬁfé@%@é for expepfetiy opreeretisample
preparatiorsgrigeduresidisbisisett aboveyfusthermipgatmient o the disgiuecs egtionnpricrabe; diing or
following 156G mahedesied), Kot exan) plaepc%mtqp%@m%u%m%ﬂm% 83&%@ as:beating the tissue
sample in ﬁ%%'i‘i?%fﬂ%@ %Bgagermggcggmgﬁ%%h %a%o paehcﬁ,g a%!l gané/ é) leg| (gp Hﬂ;%@l%ﬁ%%[‘ma 4(3):201

(1996)). 45Following an o tional blockin step, the s’e section is exposed to primar antlﬁody for a

sufficient W& SHOATIEOIEPET ST fbéﬁ?ﬁ‘?"%ﬁé‘ﬁ%ﬁlﬁﬁﬁﬁg’ AfrheEr %‘B‘i‘fﬁ’dé(&ndltlons such
that tHe primary aﬁﬁmlﬂiﬁ@@t@eWt@rgetfmm@ml%ﬂgéﬂuﬁﬁ be sterile. This is readily acconplished by

filtration through sterile filtration membranes.

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations
include semipermeable matrices of sotid hydrophobic polymers conlaining the inmunoglobulin of the inveniion,
which matrices are in the form of shaped articles, e.g., films, or microcapsule. Examples of sustained-release

45 matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyi-methacrylate), or poly({vinylalcohol}),
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the tissue sample. - Appropriate conditions for achieving this can be determined by routine
experimentation. The extent of binding of antibody to the sample is determined by using any one of the
detectable labels discussed above. Preferably, the label, is an enzymatic label (e.g. HRPO) which
catalyzes a éﬁ@rﬁl@%(ll%?éﬁation of the chromogenic substrate such as 3,3' &@mm@ﬁ%mﬁé
chromgger. FileleRbathi anzymautJabelis.cankogied A0to Antbody e bildls, specifialy to the
primary anﬁbody e. nma anti dly)/ is rabbit poi clonal antibo d secondary ant ody IS
goat anti-r&bB ‘f”ﬁﬁﬁﬁ%ﬁ%m%‘sﬁ"e‘%é BhE 6@&3?@6%&%@1}%%%&8 WES@MF& d" slide
evaluation isithepldeteripipieticoenpseisingeacmicrosedpesidnebsitaining intersity aceiteviandoutidely used in
the art, mayzhe®mplayed: Qtherirssaymeathpas;knawn:as cempetitivaorgandwich-assays, are well

established.and widaly.ysegd 1 56h 9399@@%%160&@59&9&@ SRARAUS Norer %Bgéi%egssays rely on
the aEt?élty ofatr ce EGFL7 qalo%ue to co t% h the test sample EGFL7 for a limited number of

anti-EGFL 7 &htibo nglr?ﬁmé%o hding sites m e ARt ECRE antiBsd dcn%tﬁrér(al RESIREBIGRTZeY before
or after theetltﬂ%éﬁﬁt?ﬁ%fﬁd‘ﬁe‘ﬁ ﬁfé“f?ﬁéé’?‘ a1 P EERBstHY f@tl’fé%’r‘ﬁﬂﬁ@ﬁf‘?%ﬁﬁ%ﬁ?‘éﬁ’e
separated fromthé e vadtr@eerdpd EGRUH Thrisdapardtiondsaocomplishddrby:deeaiiting (where
the 20bindiggfastnet-waspreisiseidilized) ok by cantrifuging (Where thekinding:pariper was

precipitated. after. lhe.cOMARNIYS reashon) hm%m%ﬁ%%%&&m%ﬁ%ﬁwfﬁﬁ@y@{ sglvRroportional

to the, gmount of bound tracer as measured hé amount of marker substarice. Dose-response
curveS with KRSV SiotTh gnﬁl’t&ﬁﬁ‘}%f“@“ﬁ‘%p‘iﬁ“w i EOTHPAREWItR RSB Sp PEa GYERs o
quantitatively det&#&sine the amount of EGFL7 present in the test sample. These assays are called
ELISA systems when@nzynigs arscusedsisitheydeteciabl&markess 2bAnethier species of competitive
assay, caII@,gr@mn;ngg%@eous" assay, does not require a phase separation. Here, a conjugate of an
enzyme with the EGEL7 is pre c% tgeand ed such th%t nt| EClFLbﬂantlbod bmds to the

TVEN 1 Provi es 11 01’ I'C LILIDU oF mh NG angio

EGFIaéqthe presence of tlﬁe an antibod ifies the enzyme activity. In this case, the EGFL7
or its mﬁH@F@H?%‘&ﬂ%adéfﬁ?éoﬁ%Fﬂ’é‘ﬂlfgnéiféo%lh%ﬁQ’té??@\ﬁ?ﬂeﬁgb‘if’ﬂ%%dﬁﬂﬁﬁfﬁ%ﬁéaﬁé%eé‘ﬁ“énzyme
such as perbxittagaoTb]eyaresare’ selbeted by VseWithBnt-PGFeP dntidody seetiatmbinding of the
30anti-EGEtcluaingi bodywinhiibiis erpotentiatesthe enzyme activity of the label. This method per se is

th)ldﬁly practiced l:tnei@;nztaeﬂg@fmlpfoﬁkéﬂm by §£%E@a§9@%ﬁl§ﬁ?§c%{& %ﬁﬁ%ﬂﬂzﬁﬁﬁf'& hindrance methods
r omog?n

sa ese con es ar e aIent
low-moleculaf- v%%}?aﬁa éélbafesﬁr 0 a g%a%@&ﬁgyfréﬂ%%ﬁ% na?hye tan |b3)dr gﬂ Qﬁ gf “"rlle?so ssﬁlﬁstantlally
unabfe to BEFHES ﬁfﬁ@aé’téa‘éfﬁﬁéI%W@Tﬁé%éaﬂ?ﬁr-?éﬁﬁ %@ﬁfﬁ&d%%PCUﬁd‘é‘taltFﬁ%Cﬁsgﬁ%Bceﬁrocedtue
the EGFL 7Zipralsertinil v testcsmmplenwilklbind lamtrEGEIFramtiboy, dfiéréby alowingranti-hapten to
bind the caajugate presultingJjmacchangents: the chataeateyahthe.conjugate-haptence, gwa.ehange in

fluorescencg whendhe hapfends. 2, 1L oiREO . .. can»Sé?@%@&s@;&%@@fxwﬁ{&%ﬁ!@g&%& ysgtul for the
determlnatlon 9 gaGclglLich)r angaEqIELE] tlbodleg, In se(%uen |aI sandec assays an immobilized
anti-EGEL Y Aiiibaay i e d s Sasom tesPsahisis e 6t S PpTe FoPERdVed as by
washiflg, tﬁélﬁéhﬁ%@ﬁw%%éﬁ%dad%w%aé@aﬁﬁécqa%@rebe%iﬁﬂiﬁaEﬁ’ﬂﬁ%ﬁﬂﬁdﬁfmﬁa%@und
material islthégrseparhted o) resichiabirdeoer :ihewwrhowmitlafibound:-tracenid& dingatly proportional to
test samplesftafik fanldmsinaulianesusimsandwich-assaysdheiest samplsis el sepatatadaefore

adding the Lap@'@%p%mgﬁ%@nzmﬁ ssgiental sanduicl.aesay Using. an ANEGRLY monoclonal

antibody as one antlb an a §o yclonal anti-EGEL 7 antibody as the other is useful in testing

samples fo?“rélé’ﬁﬁ’?m RETOrEGBinG 578 THeraty- éleé'“%lh(’ﬁi%zri}“é}é%é"é?f’@ 2SAVETSPEGFLY. Other
methtls notesrHerdate WO D007 10BYISPETIDS 200 R0G 442 S de0 o pat At tiseYant EGFL7
antibody ferthe detemmitdationofd GFu7 areringl udi ek withindhesscopehiereof, includingithe bioassays

described hﬁk@iﬁh&ii‘é@%ms!\@@&%@@w@mm anpther askast.of the-lnvention, arraklislexetmanufacture
Contammglgq E%”(?‘ }Jsokﬁﬁf Igota% conslstmg of breast cancer, colorectal cancer, non-small cell fung cancer, non-

Hodgking lymphoma (NHL), renal cancer, prostate cancer, liver cancer, head and neck cancer, melanoma,

40 ovarian cancer, mesothelioma, and multiple myeloma. More preferably, the cancer is colorectal cancer. The
cancerous condifions amendible for reatment of the invertion include metastatic cancers. The present invention
is particularly suitable for the treatment of vascularized tumors,

The eye conditions amenable for treatment by the present invention include ocular neovascular diseases,
including, but not limifed to, age-related macular degeneration, diabetic macular edema, proliferative diabetic

45 retinopathy, central retinal vein occlusion with cystoid macular edema, branch retinal vein ccclusion with cystoid
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treatment, prevention andior diagnosis of the disorders described above is provided. The article of
manufacture 10comprises a container and a label or package insert on or associated with the
container. Suitable containers include, for example, bottles, vials, syringes, etc. The containers may be
formed from WRaHERIP Haterials such as glass or plastic. The container hB{dgEszdTIPERitlon which is
by itsef or when combined with another compositi effective fqr treating, preventi d/or
cngnosing B St e e e et By e BRI e o
intravenou§ SHIBTISIPEEG BY £ AR AU RS Bh PFEr prebe aaBr Y s IBAYptdermiteetitn needle). At
least one aiotivedg&ntin the vompositivnoBagrrantibecdhef theimvernt drmifbeniabelsrgzEivkage insert
indicates thalyHaconpasiion, imiksead fortpating he-conditiion skehgicesuchas.asthmamMoreover,
the article QfmMaRUIRCHIE. MY LOMRHEEHAk A AL CPRAINGL WIS compasiian coniained.therein,

wheregin the composition comprises an cfamtlb y 1of the invention, and éb% a second container with a
composition Containad therain . The artichs BF AN R R Fa A g Emb S AR SFEE invention may
ftuther 20compris¥EcpEEAGEsIHERT O cHthg It h & HSoaRth SBe srtErtiiotyccHNspositions can be
used to treata@rpiagticularconditioftheigeasthrmshcAkematively;cor additionatly, the ariicle eftmanufacture
may furthetLompEise aseeanauon third).cantaingrsamprisingapharmaseutically-acesptaple buffer,
euch as bagleieeialis waleh farniRetion (BWEN. RRGSRIAIS:Ruflered sallne, Ringels soion and

dextrgse solution. [l may further include other materials desirable from a commercial and user
standpoint IR BETEPBORETS, BIEREReSY Aitrdr sBIRaSands, i S iyLs miecom B tiding are
examples 6fleiradthedscantiBom positionstoitietizvention. Hiisitund el sicet that vairous Jtken
embodimenpiscmayibeipracticed, given the general description provided above. EXAMPLES
30EXAMPLE 1. Rraguctionand-Gharacigrizatianet Monaclanal Antibedies:io.EGELL .Rieduction of

Monocloncj @nt{'b lies EGFLGY was ,id,ent'fiid.(f\nd __clonded in an effort to discover novel human secreted
SUDJECE SULICHINE [TOI & AISOICT asSsollal With mcreased antice 67\1}165510 and/or activt , CGMPrisin
and t@nsmemﬁ(ane proteins, partlcha 1y those myoﬁve(%ll iR the regulation of va _cuﬂapdse\?elopment.
Detaifs of tHEBISHING ‘At BRI OP R EEREr R dRSERBd I erPsRdtipied-patent
applicationPy82003/0 22494 8A hufinnygtvich B3SEGF LT iscidivmified las1PROIA1 )\ The \ErriBarikfr)
accession aumaaﬁaf;@mhumﬁghﬁgmaﬁti@h\Mg ai62 &5an1_.ibodﬁgﬁl¥ imm@im&u Sdﬁnﬁaﬁkau_txmigﬁct
(generated.at:Genenteeh) Wars, Imnized. with iﬁroagég@{gg%ﬁgﬂﬁﬁﬁa&amgé reeQMRipant human
and mouse EGFL7 ;{;rotelns, dilute nBIbI dé mijton, MT) twice a week, via footpad,

uvant (Corixia,
eight doseS B CallS from [ymph Hodes were ayr\%%]fegavﬁlélr(ﬁ} AR S SRS S fr AR HIYRTSEtum titers
and Were fUSEeFWRRRBES NG eIENTA RENRIRE B AYS 6530 A RefERH T TURGFE TN ()
40(ATCC\®prasftes 4C=1idedays vhehsSupermatahis veresscraerted, forantibpdyrpradectiorbyrairect
ELISA usingpecosmbinantiEGhbiipratein Resitiveswerersubclongs dwicerissachigve managlonality.
For 'arge-%%Lﬁla@%y&gggc&m%m%%ﬁ&@&%@&}f@E@@gﬁ&@@&?&%{gOlmgs%g%gahpﬁA%ts)of%r@e%%@e-P“m,e,d
BALB/c mlacge,,or_icylt%{ed in Integra bioreactor. The ascites fluids or culture supernatants were purified
by protein A"aftinity Ctiromatography (Pharmacia Fast Protein Liquid Chromatography; Pharmacia,
Uppsila, Sweder TRigelst ths e wsimbreciorsas Sritisbiibicdsiy messtm i prooyddrd 18E7 were
chosen forfurther anatydis the semonoctenalsdiax 20074/10694:5RPEdY WB260Z/064R4 2 Santibodies
were depogited with:thebel GG dr«January 2006. Monoclonal antibodies block HUVEC cell adhesion
and migration

In certain embodiments, an immunoconjugate comprising an antibody confugated with one or more
cytotoxic agent(s) is administered to the patient. In some embodiments, the immunoconjugate and/or antigen 1o

35 which it is bound is/are mnternalized by the cell, resulting in increased therapentic efficacy of the
immunecorjugate in killing the target cell to which it binds. In cne embodiment, the cylotoxic agent targets or
interferes with nucleic acid in the target cell. Inn onc embodiment, the cytoloxic agent targets or interferes with
microtubule polymerization. Examples of such cytotoxic agents include any of the chemotherapeutic agents
noted herein (such as 2 maytansinoid, auristatin, dolastatin, or a calicheamicin), a radioactive isotope, or a

40 ribonuclease or a DNA endonuclease,

Antibodies of the invention can be used cither alone or in combination with other composi’{iohs ina
therapy, Forinstance, an antibody of the invention may be co-adminisiered with chemotherapeutic agent(s)
{including cocktails of chemotherapeutic agents), other cylotoxic agent(s), anti-angiogenic ageni(s), cyfokines,
and/or growth inhibitory agent(s). Such combined therapies noted above include combined administration

45 (where the two or more agents are inchided in the same or separate formulations), and separate administzation, in
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It has previously been shown that EGFL7 coaled on culture plates promotes human umbilical vein
endothelial cell (HUVEC) adhesion, although the strength of adhesion was significantly weaker than
other cell-adhesion molecules such as fibronectin and collagen (Parker et al., Nature 428:754-58
(2004)). AccaYéidefy/10p8130performed experiments to determine whether VB UREA7/ 4062, and 18F7
could Rlock cell adhesion to EGEL7- c s. Plates were coated wit bronectl
(Rochlg)) and ré]ccg?%gf%gﬁf aaomnarfh]félﬁ%}g{) bélé’%"iﬁ“ LS AHA PBE T rlrl%’éé’g’%ﬁ CE T Mbrex)
were plated"at G BEASHRP OIS K2PTS/cm2 in EGM2 medium (Cambrex) and centrifuged for 5 min at 140g
to synchronize celltattei¢hivehtiandtherancubatetieTinwnalbyze antbddipactivity A OVEGSHmEGM2
medium werauargrfacuhaledssithnibe, Qbap2ransl Hgimihcencentralions.oft Abantihedwine® niM Tris /

125 mM N%&%n@qblﬁrgeggﬁgrsdglﬁﬂ@&oﬁ@gJaQ%M@B%E&&ua&%mg&?mt%']% kedgelladhesion to

humap,or mouse EG L7&ote|n co%ted plates in a concentration-dependent manner and none of the

Mabs blocKed eail Aah 8o t3 FBFoHaCHA Lo ket StAtas KahhPmhhg S[‘H?WB@E?R%E&‘&‘%B@%@UM to
EGFLY. mﬁw’e a%%s&amfﬁée%ﬂ%?éea?ﬁ W%fa@@ﬂ@éﬁﬂﬂ@\m@w%ﬂmﬁm E£BFL7 coated
plates. Platescitescscdated withh & ughinliof-ondnat the. idllowingippeteinshBISAKSgimes ol agen
(Upstate), tibsonestin:{Roche), and 20 recombinant human EGFL7 (produced in E. coli at Genentech).

After PBS rinses, HUNEG.(CAmBIER) yaie plated ah 8.dsnsity of D00/ I EGI 42, (aniorex)

Cells were allowed to attac for two hours and the monolayer sc¢aired Wlt Ipette tips. Well.s were

wash&d twiSB IR EGRIY AHS SFEERHTE aTs ShEamifBer iy tost vsho Fﬁ’ﬁ‘ﬁw‘d}?%@%l“fel 10G9,
18E7 werebagigaerrésperaivaly wWeikelfere phittotraiied andtiveraltmdiidtelvalisnoviercasdrio monitor
scar closunge Eaefofibabst 48 ldry 2009 @nddBhhlockedigalkmignationan2s EGRL:d:praieis coated

plates, but QL %1&@&%&%@81%'%9%&9r@ﬁ%‘&?ﬁbﬂ?&&@@ﬁf%n@@%Qﬁ%ﬁ‘aﬁlﬂ%&%@ﬁ%&% gn any of

the protelns Thes resul %Jeate th ail th{ee anti-E ecificall UVEC
aUCH currm uqe DT CD or treat 1hé disor; C Sfﬁ/la & ix sucgl otner agent
mipu n on EG hierest T we observed thal 0 AFT T was epen ht on the

form noﬁi%ﬁ%&cﬁﬁéﬁlwl%ﬁlé‘)éﬁ’ﬂl&aérfﬁw%“ ﬁ‘?ﬁ?ﬂ’f%ﬁéﬁﬁ@ 3’? ﬂlﬁﬁﬂﬁ?@lﬂ’@%@%‘eﬂ’@%smn when the
antibody stoekowassreparedoin S0 88ddibTrid Tei@Bemht N aCk bittexhibitbeminimhaltefficacy when
prepared ind?BSuthisdifferencenwas-antabsemved-fortheathertwe MabsnPetarmination of sequence

Arabs 4F11 and 1963, prsveﬁﬁéﬁbﬁlélﬁm%f%%%ﬁgtﬁg %9%@(@&@&@‘& gellsRmdEsing Ine Mmonse
anti-human EdGE)%Zopono lonal. a 09, usin eas.;T t Mini Kit ( Qlagen

Germany)."1hé Variabléig IH?‘(VB %\%}‘?’% ewggih 24 "Wﬁ/ﬁ omalrsfgsgfoff {anr P59 were
amplfffed VERyRTIPER wufﬁthfel?éwéﬁwﬁ@@degeFré‘f‘atewH%%mémwad fQrigiRtsERiAT(LC) forward:
5'- GTCAGATATCRTKGT SREMIARTOTOEWOCLSI(SEQ DN Gs2d) Heawithain(HE) forward:
5'-GATCGA@@M@@MAX}'&Q&RY};E@@%@%BTI@TMH}Ws1ezed 10 the patient at one time or over a

COOATCACGTAGRAT CACATHGARYIGRTOCARTETR0 3,580, NOY 22} A0For 1009: Ligh
chain (LC) f%m GATATCG GATGAC CARACTCCACT ??3 Heavy

chain (HC) R égﬁ"rf BRECTRCECFEAREIVEAGETSEREER ﬁ*@‘f%‘c%"’h%“hfééb ID NO: 24)
For both 4FFTnEY 00 ASE igPEER aifirsiatees: & b7 TREARY TEERCET TEGITAG C8LSE ID NO:
25) WO 260#/106925P CIHAIS2 00/1Q064 2420 Haauwyighai e @erseicntioned above. For repeated

5" ACAG|QQQQQ@EB@QJ@@A%C&E@MB%&@&%@ﬁﬂ’&&%ﬁ&%@Erée&SEsQ&QcNQuﬂZ@emd The

forward pr@erg Weregpecmc for the N- ter(gnnal amin acid sequenc VL .and VI} re]glons of the
DDICSS10T 01 dISCast sym (}ll'lS ()CCUJS N CXEMPIary Gosage () anti| 8 W‘OL ]21 the range
two antibodies. Respectively C reverse primers were des é:; to anneai to a region in

the 10con§‘%’§ﬁltql%’fg(ﬁ5’ 8??8%8‘3%@%?% Waldi‘wgiﬁoﬁ@&aﬁ‘j‘ (oritetiss i 4 'Y fh&"two antibodies

and %mywmgkg for any combination thereof) may be adiimstered to the patient, Such doses may be administered
mtermittently, e.g. every week or every three weeks (e.g. such that the patient receives from about two to about
twenty, e.g. about six doses of the antibody). An initial higher loading dose, followed by onc or more lower
doses may be administersd. An exemplary dosing regimen comprises adminisiering an initial loading dose of
about 4 mg/ke, followed by a weekly maintenance dose of about 2 mg/kg of the antibody. However, other
40 dosage regimens may be usefil. The progress of this therapy is easily monitored by conventional fechniques and
ASBAYS,
The anti-EGFL7 antibodies of the invention are useful in agsays detecting EGFL7 expression (such as
diagnostic or prognostic assays) in specific cells or tissues wherein the antibodies are labeled as described below
and/or are immobilized on an insoluble matiix.

45 The invention provides methods for detection of EGFL7, the methods comprising detecting EGFL7-
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conserved across species. Amplified VL was cloned into a pRK mammalian cell expression vector
(Shields et al., j. Biol. Chem. 276:659-04 (2000)). Amplified VII was inserted to a pRK mammalian cell
expression vector. The poly-nucleotide sequence of the inserts was determined using routine
sequencing M&ReEIFHe sequences of the 4F1 | Iight and heavy chains (SEQUE2NO®I424and 2,

respectivel ht and h%l 151D NOs;:.3 and 4, resp ctlvel are shown in
FIGs. QftTOé%1 ﬁ Ttypen]tftgstl C% Bll]l‘l ““éﬁ ffﬂfb@)l T l&”i@ﬁlfdes A% e]fvé:rgrl%med to be

isotypc IgGPBUEING Stehian %Eﬁﬁ%ﬁ%ﬁ‘ Wl‘@hﬂlﬁﬂ“aﬁﬁﬁﬁ?ﬁﬁ)ﬁh@ma‘bs for both human and mouse
EGFL7 was deterifinedbypsuriade piasiidn degsonapediusiageRindrmacia BlIAcoren8006:(BIAcore AB,

Uppsala, Swegen).ahMeom demperatidieisease. g-20Marion: e&@l coMigth nﬁmzafmfah 4RI R8

(1998)). Af}ﬂdé?éﬁ%@d?@&i?&&%é&@’%f HORRIIEEd 10 e SeNseLEhip. ﬂ%&p&"s‘é j;primary,amine
groups, The carhox KlnLeth%/aate sensor chlp surface matrix was activated y injecting 20 Il of a

mixture of 6575 M N RYAFSsEICERITEEERY 0.1 M N-ethyl-Nt(dimethylaminopropyl) carbodiimide at
5 nl/min. 5-10 i.t1 H?F1@@@9&1{%@&5%06?11?@@6#@%%}5’9%ﬁ‘»éfrﬂh?éé}seﬂE@F?lEm Prot@ifnsii 10 niM
sodium acetgitedptduhSewelecimjeetediat 5 pJmin. After coupling, unoccupied sites on the chip were

25blocked by injegting-2@:4H ob ks ethanelasmine, pk &@r&hgruﬂm@gsta%%waﬁi% £eptaining

0.05% polisahalc, &l feslismensiemants, Wodeld srialdivions gl ROl His:laggeg EGFL7 n
runnln buffer were injected over the flow cells for 3 minutes at a fow rate o AUthin'and the bound

polyh tagtfeld BERE FRA RIS W i HidSO AR R RS i binding surface was regenerated by
injecting 20 nl of 1B ReiReHe ¢plr 158) frlbnieelionmd BRichinascactiated but did! hottave
antibody indienotitizedy was st as.a 30 sefasence-aelk dhaere.wasao: sigrifieanbaansspesifisdinding
of poly- Hlsﬁtaggea@@%uetgdﬂawlgau aﬂlaeﬁ% gal%@wamaqgnwm@ amféw%&%wﬁ
constants were fitted simulta eously eva ftiation sof Ware )T rhe resu % ESEBDEITENs using

Mab Stock& T BEiM & ress %ﬁ’r\nlm@?a?e@ﬁ%ﬁ T AB RSOt R IR %‘f‘?@ﬁﬁhsl?éf“ﬁ‘éﬁwan and
matse EGRE7aNali KB (EGF LT KD@nE GRELT) ARt 04 T3 756:mVhd 008ds 20daMitg83 nM
18F7 0.41%andMd FatinM b etermination@iEGRLHEpitepe Recagnizes by dabs
mmmunohistochemistry, cotopetitive and sandwich assays, and steric inhibition assays.
Anelytical methods for EGFL7 all use one or more of the following reagents: iabeled BGFL7 analogue,
25 mmobilized BGFL7 analogue, labeled anti-FGFL7 antibody, immobz’lized anti-EGFL7 antibody and steric
conjugates. The labeled reagents also are known as “tracers.”

The label used is any detectable functionality that does not interfere with the binding of EGFL7 and
anti-BEGFL7 antibody, Numerous labels are known for use in immunoassay, examples including moieties that
may be detected directly, such as fluorochrome, chemiluminescent, and radioactive labels, as well as moieties,

30 such as enzyines, that must be reacted or derivatized to be detected.

The label used is any detectable functionality that does not interfere with the binding of EGFL7 and
anti-BEGFL7 antibody. Numerous labels are known for use in immunoassay, examples including moictics that
may be detected directly, such as fluerocirome, chemiluminescent, and radioactive labels, as well as moicties,
such as enzymes, that must be reacted or derivatized o be detected. Exampies of such labels inciude the

35  radioisotopes P, *C, "L °H, and 1, fluorophores such as rare carth chelates or fluorescein and its derivatives,
rhodamzine and its derivatives, dansyl, umbelliferone, luceriferases, e.g., firefly luciferase and bacterial luciferase
(U.S. Pat. No. 4,737,456), luciferin, 2,3-dihydrophthalazinediones, horseradish peroxidase (HRP), alkaline
phosphatase, -galactosidase, glucoamylase, lysozyme, saccharide oxidases, e.g., glucose oxidase, galactose
oxidase, and glucose-6-phosphate dehydrogenase, heterocyclic oxidases such as uricase and xanthine oxidase,

40 coupled with an enzyme that employs hydrogen peroxide to oxidize a dye precussor such as HRP,
lactoperoxidase, or microperoxidase, biotin/avidin, spin labels, bacteriophage labels, stable free radicals, and the
like,

Conventional methods are available to bind these tabels covalently 1o proteins or polypeptides. For
instance, coupling agents such as dialdehydes, carbodiimides, dimaleimides, bis-imidates, bis-diazotized

45  benridine, and the like may be used to tag the antibodies with the above-described fluorescent,
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We determined the epitope recognized by the monoclonal antibodies, we first mapped the region of
EGFL7 bound by each of the Malts. 293 cells were transfected with expression vectors comprising
either ifillength EGFL7 or truncated forms of the
protein as sh®WrATANG215. Western blots of cell lysates from the 40transfeeetceiswereithen probed

with Mabs 4F11, 10G9, an 18F7 V% %erved thqt eagh of the Mabs_hound to the EMI portion of
/064

EGFL7. WO SB7Hbes 58 JAFETE hartow dowi the: specitic BRROPY redddhized by
each Mab, {F&&miEgsed 6vaﬁféﬁdﬁi‘g%éwﬁ@éti?fw§%nﬁi?@@éﬁﬂé‘r%ﬁ‘8ﬁtﬁﬁﬁm dorait-and tested
for their abifityto compdte Witk TUHSIBNgthEGRLT foroMab birding::korexample] dte sequences of the

polypeptidaestisadfoaMab ARkl we ﬂ%@@aﬁ?“@b@ﬁxﬁlﬁg 28 Q%E%%Ep%a\(a&( FEQMA NG & dich

10p2RPRY1€b§1QE€:§WL( e(1§gigslB 1ll\le(?inuzb§2iyl:;§ dstan a%Tn%%f)‘uﬁ)a ACr%:cIL ure “{?n:la\l 01% Qrvwellmlxed Mab
4F11 Vejlth EGFL7 profeln and a 10-fold molar excess of each o

|mmunopre}‘f?l‘rf)“fmfa"&a YR PESNG c BRTBIEREs ARH VS ATz eI THEMH fBVh\% 1’5’5?5\1@%’@ %‘HP’W&B“ET@K we
observed 1GtHaEsH P2 CBFgetsd witfsre gt EGHFIRor MdD 4 E4tebindihy. Tine resits shdicate
that Mab 4Fl¢ tetognizes Bewepito pevwol 6 FsT thatieomprises the sequence CCP. Wc performed

similar eXperlmenﬁlmmmﬁ]ﬁh@&mM@Q&ﬁb@%M@Q%&%@ava&%éhﬁdtg'l!%\é\fmgﬁ%%ﬁ%@s 20p4

CS S
;g;?ﬁ&é&%ﬁ) %%\*/[ygé%% IEI)OI’H all\lef %Q%?g%%é I‘Clﬁci]- Yegg:lc-r l% :%}-lle- S_Fhl':g‘(tg]M:abvi% B@d%vn 8 diwhbheﬁ‘]b}recog nize

an epitope 5t TSHHBH i‘§’85 %é@e@ﬁf&ﬂ é&t‘ﬁ’flwr(g(gb”’ TIPSR 51 e CRMIPLEIY e ARl EIS LT Mabs
Inhibit Tuner @rewtkelPly peirx or surthidexammpie, . ahti-EGFIPIMabs et ectestedifortneic.alsilidy to
inhibit ttunefugiemdlydn vivalitkisgveral meneis:Wedist- testedathie.Mabsdn P B iheenlo295 model
(human colgractal caneetkand the A673 model 30(human Mabdomyosarcoma model). We did not
observe an effectjtp these mo eIs with the M Efmbs in PBS as S|n Ie a We then tested the Mabs

Smone i, 2 bSay Eo6° ’Tdeic}%rubo‘%f‘ilﬁiW()’”fdﬁ%ﬁz359) We

SXPT
alone and/or in comeb r}aflon with an anti

tested%he Bﬁfﬂﬁﬁlﬁlé’é“ﬂﬁ”’(?ﬁ@%‘ﬁfﬂiﬂéllé‘aﬁ“lﬂéFﬁﬁHﬁiﬁWﬁr@é%%&‘é}* hbstfeelats s eedel srsasiaman
lung cancet (NSCLO)model (*14i1999" yarid dmotherifnirarsby a8t Candeiomodék{ MDAMB231").
35These tymps mmodalsarewellestablished andar8,daserihed.m: @:desd-88ehals ElinGancer Res.
11(16):6065; &(%Q%)%&%mamnsﬁ%m ANEELLRILIE 2R &Ogﬁlmﬂ%' SRAL 7RG, Gapeer Res.

10:2499-2 °§ Each animal was treated Wlt anti- ra%wee Mab’ (cont ro ﬁzblmone F7

alone; or B R JEER  B0g B ge s BAsH AP 1285 s &, "ﬁﬁ‘f}\f’?‘@ﬂ%é"ﬁiﬂ?ﬁ?ﬂ hice were
m;ect%‘a wutmsx( TWISSH?@QWJWF@Pb@ﬁ@%u%é’ﬂ?éﬁ@@b@ﬁ%ﬁlﬁfém&fhﬁ SarT 6 piedfADAPMBRGT model,
HRLN femé&leliru/iibenioe were injeciédedith. braserved) by conventional methodology. One of ordinary skill in

the art will appreciate that the choice of a fixative is determined by the purpose for which the sample is to be
histologically stained or otherwise analyzed. One of ordinary skill mn the art will also appreciate that the length
of fixation depends upon the size of the tissue sample and the fixative used.

30 IHC may be performed in combination with additional techniques suck as morphological staining and/or
fluorescence in-situ hybridization. Two general methods of IHC are available; direct and indirect assays.
According to the [irst assay, binding of antibody to the target antigen (e.g., EGFL7) is determined directly. This
direct assay uses a labeled reagent, such as a fluorescent tag or an enzyme-labeled primary antibody, which can
be visualized without further antibody interaction. In a typical indirect assay, unconjugated primary antibody

35 binds to the antigen and then a labeled secondary antibody binds to the primary antibody. Where the secondary
antibody is conjugated to an enzymatic label, a chromogenic or fluorogenic substrate is added to provide
visualization of the antigen. Signal amplification cccurs because several sccondary antibodies may react with
different epitopes on the primary antibody.

The primary and/or secondary antibody used for immunohistochemistry typically will be labeled with a

40 detectable moiety. Numerous labels are available whick can be generally grouped info the following categories:

Aside from the sample preparation procedures discussed above, further treatment of the tissue section
prior to, during or following IHC may be desired, For example, epitope retrieval methods, such as heating the
tissue sample i citrate buffer may be carried out (see, ¢.g., Leong et al. Appl. Immunohistochem. 4(31:201
(1996)). -

45 Foliowing an optional blocking step, the tissue section is exposed to primary antibody for a sufficient
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40106 MDA-MB231 tumor cells subcutaneously in the flank. For each model, antibody treatments
were begun when the average tumor size reached 100 mm3 (corresponding to day O in FIGS. 6-9).
The anti-ragweed control Mab and B20.4 were administered at 10 ing/kg, once per week and 4F11,
1009, and 18F¢ Meta@dministered at 10 mg/kg, twice per week (identified Wit EseowwSEiow the
x-axis in Fl erve an effect in the Fo5 model. We observed
cionificant E e A S T A o AL A A T B e L 11290
model, Mal4ETf A ESmBREREHIIHE20. @effﬂ}rargﬂw\}e %mr&caeieﬁvmnrezwmmm The
5significantiyaroféieffantivetthdn eithergoniy dtomB20t4 1biadenecndsisholwcirbl [Ge8 disnithel
MDA-MB23d.ta0dek-aitherviah 4 hldemnbiabrt0G imeombinationwith B204 hwasmere effective

than etther GAIKGLAT 20 LIS, 25 SNMILINE G 0. e MEMY MBZAT oS, Mab 4BES alone

was e eﬁ IJ:’E?Q‘? than control aind in comblnatlon with B20.4.1 was si cant¥ more effective than
either ab BRSO BY0 AR TSR W NG (ObSRIGE AT %‘ytﬁfélﬁ YRR 4F11 in the
H1299 modElsrevahts fairv8Ebnay i erecoierPafEbedssation of anti-VEGF therapy (B20.4.1). When
the tumor vasculappatiermnswere:compareddietwesntdumbrs:ircaied with:1:32thé d-aloneand those

treated witlagﬂlszelr@ras@rasi Ak Lhalleytreament.WasiSIORRAG, wcedebgsry@glﬁraigpiﬁcam delay in the

revaSCU|ar|Zat|0n 8&1 g@ﬁilfé' lﬁeﬁi()gﬁh%?O%%%%HO&%D%%EWC )éang\glggsgt‘athat antl E}!ﬂ an deﬁ]a&/ rOVIde
addlt%/g or even syner istic efficacy when combine éwnh anti-VEGF tf therapy alsou er tumor

model2 avAifETH TR TS T8¥tiRg the anti-tumor activities of anti-EGFL7 15ant|bod|es These
include, but not lifitert 6ve2S1P4Ty (colori I BXP €B(prostaieddaT 1S (Cuion): MEE2RNSCLC),
SKMES (NSELC)r€blon26utGolon) MDA-MB231y (Breast)sMEHiz:(Breast) Al 209HNECLE)y SW620

(TCF‘]oI?nI)I th&wlg)raf@&@r%mr é%go@égﬁﬂlmﬁTgﬁh%gc%d%\{%{g%&gg er)eca? %llﬁg%ﬁ'?%%gd 5
e 1oliowin 1) en.de e American ur oliecltion(r OX
201549, Maga §:‘é‘"‘§’d(\)/énm§8 %”Lférﬁ"{‘) %%8 VSV}J}%I] PTRESAT S %:Sc%Jsﬁ"‘ ke R LTS %hbate
anti-EG L P PRERSEE R Pt ﬂife%r@bﬁfar%ﬂ%eeeathﬁbeeﬂr%rrré@m@md e e
10G9.1.6PFARTEH4 Feivan ik, 2006 etk BGHL F@Umabve8RTricBRTHANS 46 Febualpdn@0e6 25
These depasiissvereynadedndenthe-provisienpefthe.Budapestireaty-onthed ntexmational

RecognItlorr%ma%re@@lm@rMIﬁr@@gqemarra%&erurhcfwaeﬁelerhﬁ’%%mtBr%@%ﬁrr;%egrqntn&w
Regulatlons gHTnder g_)ﬁ]are é%ﬁsé Ff" )%V Sle&elseures maintenance of a viable deposit for 30 years
II'lines

from the daté of deposit, Theseé ce (T Be" AAdE AVATEOIS By RTEE-TRasFHTE terms of the
Budapest Treaty,Aaﬁﬂr%eitﬁéet%%’e@rééﬁ?émaﬁemé@ﬁweﬁfébhmrheﬂawwre@,ewhuch assures
permanentaadtignrésirictechiayadebility-ofthetalt i8S 16 thepublid uponissuance efthepertinent
U.S. pateniapdipoendaying opery e thapublicehanydhS .enforeign patent application, whighever
comes first.anasshres avallabiihalihe. sellinss.to.0ns delerined by e, . Gommissigner of

Patents and Trademarks to be entitled thereto according to e Commlssmners rules

pursuant tRETRES HRCTBIRG F7 CRR B4 Witk BariuiAe é‘ile?‘éth88%@3%’?3@%@@)“%‘%%%tﬁ%srgnee of
the p?@sen%ﬂaﬁfﬂrédtreﬁbﬁeeer@re@a aﬁﬁrlﬁtrh@eoréwsqteéveéenfnheebghd@w1@@%0@@1@@&@% when
cultivated yndaréuitable conditiomsy they will be promptly replaced on notification with a specimen of

the same cell ||neSrﬁ\é%ll§3Qg|AWs ekthedepasiteghceall hﬁm&an%tﬁ)b&c%mawe%e& %Hﬁeﬂaem{o practice

the inventign in contraven fthe r hts % ted ugqJ aut il gg:fmyrr%over nb
syuthesized by cova cn mkm mo 610 1 ha tcn C 2 SIma FL7 Tra t 50 that an
accordance with |ts patent | aws ré oing Invention has beén escrab ome detalil

by way of it ra&ra%r&h%&%&&rmﬁ@ reﬁdaafrﬁf’&%@?%r&rmg}%ﬁfrraérgt%ﬁ%rrﬁdﬂrﬁéha é&&slp%ﬁeaand
exan%”éles sietideribt He bomstrued Betiritimicthid bedpeidfihe mubatiothereby allowing anti-hapten to

bind the conjugate, resulting in a change in the character of the conjugate hapten, e.g., a change in fluorescence
when the hapien is a fluorophore.
Sandwich assays particularly are useful for the determination of EGFL7 or anti-EGFL7 antibodies. In
sequential sandwich assays an immobilized anti-EGFL7 antibody 1s used to adsorb test sample EGFL7, the test
40 sample is removed as by washing, the bound EGFL7 1s used to adsorb & second, labeled anti-EGFL7 antibody
and bound material is then separated from residual tracer. The amount of bound tracer is directly proportional 1o
test sample BGFL7. In “‘simultancous™ sandwich assays the test sanuple is not separated before adding the
labeled anti-EGFL7. A sequential sandwich assay using an anti-EGFL7 monoclonal antibody as one antibody
and a polyclonal anti-BGFL7 antibody as the other is useful in testing samples for EGFL7.

45 The foregoing are merely exempiary detection assays for EGFL7. Other methods now or hereafier
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5WHAT IS CLAIMED IS: 1.An antibody produced by a hybridoma selected from the group consisting
of: anti-EGFL7 mumab 4E11.1.8, anti-EGFL7 mumab 10G9.1.6, and anti-EGFL7 mumab 18E7.1.8.
2.An anti-EGFL7 antibody comprising the following six complementarity determining regions (CDRS):
10(a) 4F11 CORMOT/ s¥gifence KASQSVDYDGDSYMS (SEQ ID NO: 5); (b}’ﬂmﬁmmﬁt%%equence
GASNLES (S . 6 DPYT ) AF11
CDR- |;5|-| se%ugr%é%m uGse a1 1~£‘E¥Fﬂ'7: ALk 1b<)(? l?ml’tg’esdel rnn N3 éon%%él Zmégeaa glﬁ%zgs\@/gv \gﬁ x}#_’*}% BDFK G
(SEQ ID N8 ‘éi)m%ﬁabi‘?é‘fﬁlf:‘iei“ ell—??sequence LGSSA (SEQ ID NO: 10). 3. The anti-EGFL7
antibody of claim 2rtishksrEiatuiatiyht chain of said antibody comprises the sequence:
DIVLIQSPASLAMS kfofiRAEESCE KASQSMDN IR S YMSWALY 6 Qi G4 BRI Y GASNLERSGIPARFSGS

G 20 SCTRELLN! WME@EAR&&IM&Q@M&QEYE&@&@Iﬂébé'?s'Lﬂ&é’é@%@%@ ot P
anti-EGFL7 ant|body of claim 2 %Elereln the heavy chain of g@@tl?{o \g\r‘;r)n es the sequence:

QIOLVOSEBETRIKPEETVRISE §@%Wﬁﬁ§\ﬁ7\?ﬁd§ SENIBTYADDFKG
R FAFSLETSAS TAREEPINRLRNED TATEECARPESERYD Y B O TH TSI SRR MO, 5.An
anti-EGFL #sahtibodiatonirising:thebébliowingsikeeoringlénte ftefity wetenmining wegiornis{ CDRS): (a)
10G9 CDR+abseguenae it e 3 Sk M TNl EQaIRN@: Lh)idh) 1069 GRR-kaiseguance

KVSNRFS gﬁ%Qé 9'th%%&1&1@6}g%%egpﬁr&\%lﬁ)ﬁg%%g?b§ $J%Yl?k’llﬂ(§%9}{l%n’él@ﬁb}Sr}gf as(d) 1009
CDR- lswﬁbD YMNSDYYMN QID NO: 14 R-H2 sequence

DINP RERE (810D X ‘T% ““"r?dg(f?i %@"&‘E?Ee“’izfﬁs 3éaﬁ1ébﬁ8%°AE’€s‘VﬁWI(§EQ ID NO:
16). 1 06. TH®'anREGFEFAMIEEy oY EraprBsiirereiivtife ighieehanrsisaiel ditilsodshédmprises the
sequence:asthman. Moreover, the article of manufacture may comprise (a) a first container with a composition contained

D|VMTQTBﬁ%@%&&@t@c@&%@%%@%&%ﬂi&!ﬂ@ﬁ%ﬁ%&b@ KRGRREEWYKYRNREESGVPDRFS

GSG SGTQ}EHJJTSL?JC%F&}{} AN 1%1*%}1/Y he'd rt%%TfH ant. a-(lz_lF%;iﬁ\%;ls_lc(l}{b% lénFénE)S znvcllﬁlon mz}v {I 1_111_{3@6
anti- gFL? antibody of c aim 5, wherein t ain of said anti y comprises the sequence: 15

EVQ Qscéﬁ’é’ﬁ\?ﬂiﬁ@%\%‘{ﬁ{%ﬁ%&”@&?ﬁ*ﬁ%ﬁ? WMWE@R@L@MGW%PKNGGTTY
N QKFKGKRAFLTVDKIESSTANMEL RSITFSED SAHYNGAR EATYDRINAMDY WG OOT FUTVSA (SEQ

ID NO: 4). a second {or third) container compsising a pharmaceutically-acceptable buffer, such as bacteriostatic water for

injection {BWFT), phosphate-buffered saline, Ringer's solution and dexirose solution. It may further include
other materials desirable from a commercial and user standpoint, ncluding other buffers, diluents, filters,
25  needles, and syringes.
The following arc cxamples of the methods and compositions of the invention. It is understood that

various other embediments may be practiced, given the general description provided above.

EXAMPLES
30 EXAMPLE ! Production znd Characterization of Monoclonal Antibodies to EGFLY

Production of Monocional Antibodies

BEGFL7 was identified and cloned in an effor! to discover novel human secreted and transmembrane
proteing, particularly those involved in the regulation of vascular development. Details of the cloning and
expression of human EGFL? are described in, for example, patent application UUS2003/06224948A1 (in which

35  EGFL7 is identified as PRO1449). The GenBank® accession number for human EGFL7 is NM_016215.

Egfl7 homozygous knockout mice {generated at Genentech) were immunized with E. coli produced
His6- tagged recombinant human and mouse EGFL7 proteins, diluted in Ribi adjuvanrt (Corixia, Hamilton, MT)
twice a week, via footpad, eight doses. B cells from lymph nodes were harvested from ten mmice demonstrating
high serum titers and were fused with mouse myeloma cells (X63.Ag8.653; American Type Culture Colltection®

40 (ATCCR)). After 1014 days, the supernatants were screened for antibody production by direct ELISA using
recombinant EGFL7 protein. Positives were subcloned twice to achicve monoclonality. For large-scale
production of purified antibody, hybridoma cells were injected i.p. into pristine-primed BALB/c mice, or
cultured in integra bioreactor. The ascites fluids or culture supernatants were purified by protein A affinity
chromatography (Pharmacia Fast Protein Liguid Chromatography; Pharmacia, Uppsals, Sweden). Three of these

45 monoclonal antbodies designated 4F11, 10G9, and 18F7 were chosen for further analysis. These monoclonal
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8. An anti-EGFL7 antibody comprising the six complementarity determining regions of the 1 8F7.1.8
20antibody produced by the ATCC hybridoma cell line PTA-7345. 9. The antibody of any one of claims
Ito 8, wherein the antibody is a monoclonal antibody. 10. The antibody of any one of claims 1 to 9,
wherein the #{#BYHyiIsHElected from the group consisting of 25a chimeric BGTRGAY W hiidianized
antibody, ffinity mature man antibody, and a bispecific antibody. 511.The antibody
of anygonedg?% g%r#émfc %m %ereln t Te%egléélgl 81]ua}sy§91%gntlbody fragment. 12. A pharmaceutical
composition comﬁ/f?éfﬁé"ﬁ’ﬁ“ﬁﬁlff)‘é‘f‘éﬁﬂef‘ HRtiBody s 4y o el igigPto 11. 13. The pharmaceutical

compositioh ot piaimsi2bdurtheyicbmipridin geaindantivimg D genmoagentutd wdiiThe phedviadeUtical

compositiogofi al&inT L:3nsube rein thenanti-ang wgarit-agandiisiselestec from ihagreupaensisting of

bevacizumgh and; @niRIZMAR, and &%Aﬂ ;y@yalaott%,%@g@%w@n %'bg%remg Y, Qf claims Ito 11.
bR

15 16. A vector comprising the r of claim_ 16, wherein

0 rformed experinlents to elert %\?t!)de Cl|(6)\ll‘51 15d 1877 co ¢ bl
the vector {5 an expression vector | 'comphsiig & VXS 8f3 IS8 1718/ The host

cell of clairfPas! I?Aﬂ‘ﬁére" H‘ffhé’el‘f”o%’(d@é I‘I"ﬁ%i St R’é\ﬁﬁ’é‘i oo RTHie Resstceeth epe Bife B iiHaveiicti & host cell
is eukaryotice@1. The Pisticel] BUEIXIN &8 whereinpthe! hostosiyis’ Martinaliar@22 Acethod for
making an @atikE E]LJc@ﬂEiBGHéMmS@JQHHQ%@%@Q@%iﬁi@&:ﬁ@h%&@%ﬁﬁﬂ&@h@ﬁ&%&fe@f £haimyks in a
suitable hogt,cell 'Jltﬁz%%%?v%@g ;Qt])ﬁﬁg%ﬁﬂ%gvg‘eeb%nlﬂ&%gééd &R i hE. ﬂeépwpgnﬁlwncen 2311‘(’)‘1’;@ grein the

host §f| IS prokaryotic. 2 hod of claim 2 n the host cell i1s eukaryotic. 3525.The use

of an fec?wgogP?fBa%inM ﬁﬁjéfa%nfll%ﬁck 5%&83’8@%1"%?0%%?%%%?]théoﬁl FRAS5RHE eutical
compositioftbFERaiIrn (@ 2umahe nearrfaEtdecsiacmsd iddement forratitieinigrerdamibiing adgiogehesis in
a subject havingebpathblegidalstanditionessociatod:witboangitgenesiskade w2bspthgcuskaiclaim 25,

wherein the pathgiegical CORdEIPR.LS. a-NRRRIASAMAR HUVAE nhhE:HSE. Oleaim, 46 WHRTBINING

neOplasm IS auleg %Egjl 5 u@ml of one of the following proteins: BSA (Sgima), collagen (Upstate), fibronectin (Roche), and

20 recombinant human EGFL7 (produced in E. coli at Genentech). After PBS rinses, HUVEC (Cambrex) were
plated at a density of 5x10°em’ in EGM2 (Cambrex). Cells were allowed to attach for two hours and the
monolayer scarred with a pipette tips. Wells were washed twice with EGM2 and fresh medinm contaiming 50
pg/mi of a control mab, or 4F11, 10GY, 18F7 were added respeciively, Wells were pholographed at several time
infervals over 24 h to monitor scar closure. Each of Mabs 4F11, 10G9, and 18F7 blocked cell nigration on

25 EGFL7 protein coated piates, but not on plates coated with other proteins. The control mab has no blocking
activity on any of the proteins. These results indicate that all three anti-EGFL7 mabs specifically blocked
HUVEC migration oo EGFL7.

Interestingly, we observed that blocking by Mab 4F11 was dependent on the formulation. Specifically,
the antibody was highly effective at blocking HUVEC cell adhesion when the antibody stock was prepared in 30

30 mM Tris/ 125 mM NaCl, but exhkibited minimal efficacy when prepared in PBS. This difference was not

observed for the other two Mabs.

Determination of sequence of Mabs 4F11 and 10G9

Total RNA was extracted from hybridoma cells producing the mouse anti-human EGFLT monoclonal
antibodis 4F11 and 10G9, using the RNcasy® Mim Kit (Qiagen, Germany). The variable hght (VL) and variable

35 beavy {VH) domains of 4F11 and 10g9 were amplified using RT-PCR with the following degenerate primers:
For 4F11:

Light chain (I.C) forward: 5'- GTCAGATATCGTKCTSACMCARTCTCCWGC-3” (SEQ ID NO: 21D
Heavy chain (HC) forward; 5 -GATCGACGTACGCTCAGATHCARYTGGTGCARTCT
GOGATCGACGTACGCTCAGATHCARYTGGTGCARTCTGG -3 (SEQ ID NO: 22)
4G For 10GY:
Light chain (LC) forward: 5'- GATCGATATCGTGATGACBCARACTCCACT-3" (SEQ ID NO: 23)
Heavy chain (HC) forward: 5"-GATCGACGTACGCTGAGGTYCAGCTSCAGCAGTCTGG -3 (SEQ ID NO:
24)
For both 4F11 and 10G9:
45 Light chain reverse: 53-TTTDAKYTCCAGCTTGGTACC-3" (SEQ ID NQ: 25)
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28. The use of claim 25, wherein the pathological condition is associated with the eye. 529.The use of
claim 28, wherein the pathological condition is an intraocular neovascular disease. 30.The use of any
one of claims 25 to 27, wherein said medicament is for administration together with an anti-angiogenic
agent. 1031 WZ%’élM%Faim 30, wherein the anti- angiogenic agent is an aR{AYoRIae7HosasTUlar

endothelel growh fectr (VEGE) 3 The i LSIBm 21 Gty 0o iscopis i ) AEAEGE

antibody. 15: e use of claim relnt e ant bevacizuma
claim 28 01N§§ %hereln said medicament is for admlnlstratlonW|th an anti- anglogenlc agent. 2035.The
use of claim 34, wherein the anti-angiogenic agent is an antagonist of vascular endothelial growth

factor (VEGF). 36rihe:usq phalaim35uheraindheantagoniss L%i@ge@@&i:é! BGE antiRody .223¢ . The
use of clain- 36, wher QAﬁléDeR%Qc%QQ E@i&'?%%%&@é%%&ﬂ%é e Yse, of ANy 091%10“ glaims 30 to

1
37, wherein the antl -angiogenic agent is for administration prior to or su sequent to t ie aéimlnlstratlon

of the medfERHERE"S E'Pﬁé"ﬁ%%“&]feﬁa‘ﬁf%ﬁ%udf(gfgi &G S B th RS ERC agent is
for administaloRceTeUTIe iy MWt e \thedicmretio « oR Thengse of theramtibodscof djdetie of
claims | to 41.os the phanmacouticadcomposition \of elaimsddan 13RK theumanufaciuresabavaaedicament

for enhancing 13&%@#&@%%&3&@@@%@&@%i&@%ﬁ@d&é@}é%@%ﬂ@éﬂm@%@%mmm aleepdition
associated Wlml"f‘? 9% E]lgas'\!j?' ha;mi& H’% éaile M:dnv:g rc%(li? ﬁgh?opgtlh% Oag jﬂ%lcn%ocrlllang!ao J a

neoplasm 42. The use ofclaim ereln '[ € neoplasm IS a carcinom he US or any one

of clalis 4B (8%42° Whérsimemiee Y—)affﬁr‘é’é?ﬁ’c‘%agﬁt idBévacizumab. 44. The use of any one of
claims 40 to 43, Wheéreiir-gaid méditam@&nbis for administration together with a chemotherapeutic
agent. 45. Thewusessf Claioy,40¢ wherein dhe-pathalegicalsondition:is assaciateshwith the eye.

Binding affinity of the Mabs for both human and mouse BGFL7 was determined by surface plasmon
resonance using Pharmacia BlAcore® 3000 (BIAcore AB, Uppsala, Sweden} at roomn temperature (see, e.g.,

20 Morton et al., Meth. Enzymol. 295:268-94 (1998)}. Anti-EGFL7 antibodies were immobilized to the sensor chip
(CM5) through primary amine groups. The carboxymethylated seusor chip surface matrix was activated by
mgecting 20 pl of a mixture of (1,025 M N-hydroxysucemimide and 6.1 M N-ethyl-N'{dimethylaminopropyl)
carbodiimide at 5 pl/min. 5-10 pl of 10 pg/ml solution of recombinant human or mouse BGFL7T proteins in 10
mM sodium acetate, pH 4.5, were injected at 5 pl/min. After coupling, unoccupied sites on the chip were

25 blocked by injecting 20 ui of M ethanolamine, pH 8.5. The runming buffer was PRS containing 0.05%
polysorbate 20, For kinetic measurements, two-fold serial dilutions of poly-His-tagged EGFL7 in running buffer
were injected over the flow cells for 3 minutes at a flow rate of 30 pi/min and the bound polyhis tagged EGFL7
was allow to dissociate for 20 minutes. The binding surface was regenerated by injecting 20 ul of 10 mM
glycine*HCI (pH 1.5). Flow cell one, which was activaied but did not have antibody immobilized, was used as a

30 reference cell. There was no significant non-specific binding of poly-His-tagged EGFL7 1o flow cell one. For
calculating apparent binding affinity, data were analyzed using a 1;1 binding model using global fitting. The
agsociztion and dissociation rale constants were Otted simultaneously (BIA¢valuation sofiware). The results of
these experiments using Mab stocks in 50 mM Tris/ 125 mM NaCl are shown in Table 2.

Table 2. Ky of Mabs for human and mouse EGFL7

Mab Ky EGFLT) Kp (mEGFL7)
4F11 0.473 oM 0.756 uM
10GS 1.10 nM 1.83 tM

18F7 0.411 oM 0.191 nM

35
Determination of EGFL7 Epitope Recognized by Mabs _
We determined the epitope recognized by the monoclonal antibodics, we first mapped the region of
EGFL7 bound by each of the Mabs. 293 cells were transfected with expression vectors comprising either full-
length EGFL7 or truncated forms of the profein as shown in FIG. 5. Western blots of cell lysates from the
40 transfected cells were then probed with Mabs 4F11, 16G9, and 18F7. We observed that cach of the Mabs bound
to the EMI portion of EGFLT.
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47. The use of claim 45 or 46, wherein the an angiogenic agent is ranibizumab. 48. The use of any
one of claims 45 to 47. wherein said medicament is for administration together with a 10corttcosteroid.
49. The use of any one of claims 45 to 47, wherein said medicament is for administration together with
photodynami& ¢haiIp6915Sequence Listing <110> Weilan Ye, et al. <120>KNTSOMESELO EGFL7
AND METHODS EOR THEIR USE <] 30>1 P2327R1 <blSO> lgS 60/783,686 <151> 200061-03-1,16 <150>
US 601812,569 <1515 3008 06-08 1602 F5 S2F0%1 Lot 110 e S0 PR SAPB R M RISt ulus
<400> 1 ASHFHEPYAPTET THREGH 'Serprardissbb e Aty 4 Septetit51 ot ERAGIA Rirdakia Thr lle
Ser Cys Lysndtee. Ser GimiSe v skksp: 202530 MppispuEdyfAspiser TyemetdBersTrp Tyr Gin Gin Lys
Pro Gly 354045 Gin Pro Pro Lys Leu Leu lle Tyr Gly Ala Ser Asn Leu Glu Ser

p! RSPGLAPARPRYA (SEQ ID NO: 27)
10 p2 RPRYACCPGWKRT (SEQ ID NO: 28)
p3 GWKRTSGLPGACG (SEQ ID NO; 29)

We mixed Mab 4F11 with EGFL7 protein and a 10-fold molar excess of each of polypeptides pl, p2, and p3,
immunoprecipitated the resuliing complexes and visualized them by SDS-PAGE. For Mab 4F11, we observed

15 that only p2 competed with full-lengih EGFL7 for Mab 4F11 binding, The results indicate that Mab 4F11
recogrizes an epitope of EGFL7 that comprises the sequence CCP.

We performed similar experiments with the other two Mabs using polypeptides having the foliowing

SEquUeNces.
20 p4 LTTCDGHRACSTY (SEQ ID NO: 30)
p3 RACSTYRTIYRTA (SEQ IDNO: 31)
pé RTAYRRSPGVTPA (SEQ ID NO: 32)

We determined that Mab 10G% and 18F7 both recognize an epitope that comprises the sequence RTTY (SEQ 1D
25 NO33).

EXAMPLE 2 Anti-BEGFL7 Mabs Inhibit Tumor Growth In Vivo

In this example, anti-EGFL7 Mabs were tested for their ability to inhibit tumor growth in vive in several
models. We first tested the Mabs in PBS in the Colo205 model (human colorectal cancer) and the A673 model
30 (human rhabdomyosarcoma model). We did not observe an effect in these models with the Mabs in: PBS as
single agents.
We then tested the Mabs alone end/or in combination with an anfi-VEGF aniibody, B20.4.1 {described in
WO 2005/012356). We tested the antibedies in three models: a Her2 humar breast cancer model {*“Fo3 model™),
a hwman lung cancer (NSCLC) model (“H1299”) and another hwman breast cancer model (“MDA-MB231™).
35 These tumor models are well established and are described in, e.g., Lee et al, Clin Cancer Res. 11(16):6065-74
(2005); Cameron et al., Cancer Cell Int. 5:23 (2003); Finkle e al., Clinical Cancer Res. 10:2499-251(2004).
Each animal was treated with anti-ragweed Mab {(control); B20.4 alone; 18F7 alone; or B26.4 plus 4F11, 10G9,
or 18F7. Briefly, for the H1299 model, HRLN female nu/mu mice were injected with 1 x 107 H1299 tumor cells
subcutaneousty m the flank; and for the MDA-MB231 model, HRLN female nu/nu mice were injected with 5 x
40 10° MDA-MB221 tumor cells subcutaneously in the flank. For each model, antibody treatments were begun
when the average tumor size reacked 100 mm’ (corresponding to day 0 in FIGS. 6-9). The anti-ragweed control
Mab and B20.4 were administered at 10 mg/kg, once per week and 4F11, 109, and 18F7 were administered at
10 mg/ke, twice per week (identified with arrows below the x-axis in FIGS 6, 8, and 9).
We did not observe an effect in the Fo5 model. We observed significant tumer inhibitory effects in the
45 other two models. As shown in FIGs. 6-7, in the 111299 model, Mab 4F11 in combination with B20.4.1 was
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505560 Gly lle Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 657075 Thr Leu Asn lle His Pro
Val Glu Glu Glu Asp Ala Ala Tim Tyr 808590 Tyr Cys Gin Gin Asn Asn Glu Asp Pro Tyr Thr Phe Gly
Gly Gly 95100105 Thr Lys Val Glu lle Lys Arg 110 <210> 2 <211> 117 <212> PRT <213> Mus
musculus <4W@>2®@1ﬁ6%36in Leu VaI Gin Ser Gly Pro Glu Leu Lys Lys Pré@ipiBroe6t8u Thr Val

Lys IIe Ser CX%C§ m e%c%gtyd é‘{l@ Phgﬂgl’h ]% ispﬂ yr G%Qj}l @eﬂr{T %rl ?gs Gin Ala Pro

Gly Lys Gly eu 1¥ {:gq %60 Ala Asp
Asp Phe LY¥% fﬂ‘ﬁ’; We Al @’é%{‘gL%&O@ﬁP&PH‘P @&P@g‘fdﬁs21%"98%@6VTWFIN’§3THP*1FV]"Phe Cys Ala
Arg Leu GIj}28ér SercAlkss WavAS 95 P00 185HIDA-MB231 model, Mab 18F7 alone was more effective than

control and in combination with B20.4.1 was significantly more effective than either Mab 18F7 or B20.4.1 alone.
Interestingly, we also observed that treatment with Mab 4¥11 in the H1299 model prevents full vascular
10 recovery after cessation of anti-VEGF therapy (B20.4.1). When the tumor vascular paticrns were compared
between tumors trealed with B20.4.1 alone and those treated with B20.4.1 and 4F11 after trearment was stopped,
we observed a significant delay in the revascularization of the tumor, These results strongly sugeest that anti-
BGFL7 therapy may provide additive or even synergistic efficacy when combined with anti-VEGF therapy.
We also use other umor models available in the field for testing the anti-tumor activities of anti-EGFL7
15 antibodies. These include, but not limited to: LS174T (colon), BXPC3 (prostate), HCT116 (Colon), MV-522
{NSCLC), SKMES (NSCLC), Colon26 (Colon), MDA-MB231 (Breast), MCF7 (Breast), H1299 (NSCLC),
SW620 (Coion), LL (Tung), Fo5 (Breast), 4T1 (Breast), HT29 (Colon}, SW480 (Colon), 786-0 (Reral).

The following hybridoma has been deposited with the American Type Culture Collection®, PO Box
20 1549, Manassas, VA, 20108, USA (ATCC®):

Cell Lines ATCC® Accession No. Deposit Date

anti-EGFLY mumab 4F11.1.8 PTA-7343 February 1, 2006
ani-EGFL7 mumab 10G9.1.6 PTA-7344 February 1, 2006
anti-EGFL7 mumab 18F7.1.8 PTA-7345 February 1, 2006

25
These deposits were made under the provisions of the Budapest Treaty on the International Recognition
of the Deposit of Microcrganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest
Treaty). This assures maintenance of a visble deposit for 30 years from the date of deposit. These cell lines witl
be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement between

30 Genentech, Inc. and ATCC, which assures permanent and unrestricted avaitability of the cell lines to the public
upon issuance of the pertinent U.S. patent or upon laying open to the public of any U.S, or foreign patent
application, whichever comes first, and assures availability of the cell lnes to one determined by the 17.S.
Commissioner of Patents and Trademarks to be entitled thereto according 10 35 USC §122 and the
Commissioner's rules pursuant thereto {including 37 CFR §1.14 with particular reference to 886 OG 638).

35 The assignee of the present application has agreed that if the deposited cell lines should be lost or
destroyed when cultivated under suitable conditions, they will be promptly replaced on notification with a
specimen of the same cell line. Availability of the deposited celi lines is not to be construed as a Heense 1o
practice the mvention in contravemntion of the rights granted under the authority of any 'gov;:mment in accordance
with its patent laws.

40 Although the foregoing invention has been deseribed in some detail by way of illustration and example
for purposes of clarity of understanding, the descriptions and examples should not be construed as limiting the

scope of the invention.
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Tyr Trp Gly GIn Gly Thr Thr Val Thr Val Ser Ser 110115 <210> 3 <211> 113 <212> PRT <213> Mus
musculus <400> 3 Asp lle Val Met Thr GIn Thr Pro Leu Ser Leu Pro Val Ser Leu 151015 Gly Asp GIn
Ala Ser lle Ser Cys Arg Ser Ser GIn Ser Leu Val 202530 His Thr Asn Gly lle Thr Tyr Leu His Trp Tyr
Leu GIn Lys Pro 354045 Gly GIn Ser Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe 505560 Ser Gly
Vaj Pro AspyviyorRBe Seniely Iger Gly Ser Gly Thr Asp 657075 Phe Thr Leu Lys lle Ser Arg Val Glu Ala

Glu Asp Leu 8 859 Phe s, Ser er Thr His Val Pro Leu Thr Phe Ala 95100105
GE he Lys \%Iyé'l‘u ! §L‘§7" fioaé‘ﬁ B85 £ T9S 158 259 S BRIES18.0% %“é‘%n%sﬁc%fus 300> 4
Glu Vvat'dir Le%?fs’iﬁ%%ﬂg@ﬁkjlgﬁﬁﬁoﬁenﬁi E%UEQEPY_%]%@TW 8.

2. An anti-EGFL7 antibody comprising the following six complementarity determining regions (CDRs):
10 (a) 4F11 CDR-L1 sequence KASQSVDYDGDSYMS (SEQ ID NO: 5);
(b} 4F11 CDR-L2 sequence GASNLES (SEQ ID NO: 6);
(c) 4F11 CDR-L3 sequence QQNNEDPYT (SEQ ID NO: 7);
{d)4F11 CDR-HI sequence TYGMS (SEQ ID NO: 8);
(e) 4F11 CDR-H2 sequence WINTHSGVPTYADDFKG (SEQ ID NO: 9); and
15 (f) 4F11 CDR-H3 sequence LGSSA (SEQ ID NO: 10).

3. The anti-EGFL7 antibody of claim 2, wherein the light chain of said antibody comprises the sequence:
DIVLTQSPASLAVSLGQRATISCKASQSVDYDGDSYMSWYQOQKPGQPPKLLIY GASNLESGIPARFSGSG
20 SGTDFTLNIHPVEEEDAATYYCQOQNNEDPYTFGGGTKVEIKR (SEQ ID NO: 1).

4, The anti-EGFL7 antibody of claim 2, wherein the heavy chain of said antibody comprises the sequence;
QIQLVQSGPELKKPGETVKISCKASGHTFTTYGMSWVKQAPGKGLKWMGWINTHSGVPTYADDFKGR
FAFSLETSASTAHLQINNLKNEDTATYFCARLGSSAVDYWGQGTTVTIVSS (SEQ ID NO: 2).

25
5. An anti-EGFL7 antibody comprising the following six complementarity determining regions (CDRs}):
(a) 10G9 CDR-L1 sequence RSSQSLVHTNGITYLH (SEQ ID NG: 11);
(b) 10G9 CDR-L2 sequence KVSNRFS (SEQ ID NO: 12);
{c) 10G9 CDR-L3 sequence SQSTHVPLT (SEQ ID NO: 13);
30
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151015 Ala Ser val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser 202530 Asp Tyr Tyr met Asn Ser
Asp Tyr Tyr met Asn Trp Val Lys GIn 354045 Ser His Gly Lys Ser Leu Glu Trp lle Gly Asp lle Asn Pro
Lys 505560 Asn Gly Gly Thr Thr Tyr Asn GIn Lys Phe Lys Gly Lys Ala Thr 657075 Leu Thr Val Asp
Lys Ser Ser Ser Thr Ala Tyr Met Glu Leu Arg 808590 Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys

Alg Arg Glu 953 9RIDERIR ARRLEWE ASR TR MWK TaEAYB MetiAsp Tyr Trp Gly Gin 110115120 Gly
Thr Thr Leu T%%{g;)igr Alg 125 <210> 5 <211> 15 <212> PRT <213> Mus musculus <400> 5 Lys
al As

Ala Ser Gln Sé e R RES R P REE 8 g(§EQ 1D NO: 15); and

(f) 10GY CDR-H3 sequence ALGVFDY (SEQ ID NO: 16).

10 6. The anti-EGFL7 antibody of claim 5, wherein the light chain of said antibody comprises the sequence:
DIVMTQTPLSLPVSLGDQASISCRSSQSLVHTNGITYLHWYLQKPGQSPKLLIYKVSNRFSGVPDRFSGSG
SGTDFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGTKVEIKR (SEQ ID NOG: 3).

7. The ami-EGFL7 antibody of claim 5, wherein the heavy chain of said antibody comprises the sequence:

15 EVQLQQSGPELVKPGASVKISCKASGYTFSDYYMNSDYYMNWVKQSHGKSLEWIGDINPKNGGTTYN
QKFKGKATLTVDKSSSTAYMELRSLTSEDSAVYYCAREADYDPIYYAMDYWGQGTTLTVSA (SEQ 1D
NO: 4).

8. An anti-EGFL7 antibody comprising the six complementarity determining regions of the 18F7.1.8
20 antibody produced by the ATCC hybridoma cell line PTA-7345.

9. The antibody of any one of claims [ to 8, wherein the antibody is a monoclonal antibody.

10. The antibody of any one of claims 1 to 9, wherein the antibody is selected from the group consisting of
25 a chimeric antibody, a humanized antibody, an affinity matured antibody, a human antibody, and a bispecific

antibody.
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51015<210>6 <211>7 <212>PRT <213> Mus musculus

5 11. The antibody of any one of claims 1 to 10, wherein the antibody is an antibody fragment.
12. A pharmaceutical composition comprising an anti-EGFL7 antibody of any of claims 1 to 11,
13. The pharmaceuntical composition of claim 12, further comprising an anti-angiogenic agent,
10
14. The pharmaceutical composition of claim 13, wherein the anti-angiogenic agent is selected from the

group consisting of bevacizumab and ranibizumab.

15. A polynucleotide encoding an antibody of any of claims 1 to 11.

15
16. A vector comprising the poiynucleotide of claim 15.

17, The vector of claim 16, wherein the vector is an expression vector.

20 18 A host cell comprising a vector of claim 16 or 17.

19. The host cell of claim 18, wherein the host cell is prokaryotic.
20. The host celi of claim 18, wherein the host cell is eukaryotic.

25
21. The host cell of claim 18, wherein the host cell is mammalian.

22. A method for making an anti-EGFL7 antibody, said method comprising {(a) expressing a vector of ¢claim
17 in a suitable host cell in culture, and (b) recovering the antibody.

30
23. The method of claim 22, wherein the host cell is prokaryotic.

24. The method of ¢laim 22, wherein the host cell is eukaryotic.

35 25 The use of an effective amount of the anti-EGFL7Y antibody of any one of claims 1 to 11 or the
pharmaceutical composition of claim 12 in the manufacture of a medicament for reducing or inhibiting
angiogenesis in a subject having a pathological condition associated with angiogenesis.

26. The use of claim 23, wherein the pathological condition is a neoplasm.

40
27. The use of claim 26, wherein the neoplasm is a carcinoma.

28. The use of claim 25, wherein the pathological condition is associated with the eye.
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<400>6 Gly Ala Ser Asn Leu Glu Ser 5 <210> 7 <211> 9 <212> PRT <213> Mus musculus <400>
7 GIn GIn Asn Asn Glu Asp Pro Tyr Thr 5 <210> 8 <211> 5 <212> PRT <213> Mus musculus <400> 8
Thr Tyr Ely Met Ser 5 <210> 9 <211> 17 <212> PRT <213> Mus musculus <400> 9 Trp lle Asn Thr
His Ser Ely Val Pro Thr Tyr Ala Asp Asp Phe 151015 Lys Ely <210> 10

5 29. The use of claim 28, wherein the pathological condition is an intraocular neovascular disease.

30. The use of any one of claims 25 to 27, wherein said medicament is for administration together with an

anti-angiogenic agent,

10 31, The use of claim 30, wherein the anti-angiogenic agent is an antagonist of vascular endothelial growth
factor (VEGF).
32. The use of claim 31, wherein the antagonist is an anti-VEGF antibody.

15 33, The use of claim 32, wherein the anti-VEGF antibody is bevacizumab.
34, The use of claim 28 or 29, wherein said medicament is for administration together with an anti-

angiogenic agent.

20 35. The use of claim 34, wherein the anti-angiogenic agent is an antagonist of vascular endothelial growth
factor (VEGF).
36. The use of claim 35, wherein the antagonist is an anti-VEGF antibody.,

25 37 The use of claim 36, wherein the anti-VEGF antibody is ranibizumab,
38. The use of any one of claims 30 to 37, wherein the anti-angiogenic agent is for administration prior to or

subsequent to the administration of the medicament.

30 39. The uvse of any one of claims 30 to 37, wherein the anti-angiogenic agent is for administration

concurrenily with the medicament.

40. The use of the antibody of any one of claims 1 to 11 or the pharmaceutical composition of claim 12 or
13 in the manufacture of a medicament for enhancing the efficacy of an anti-angiogenic agent in a subject having

35  apathological condition associated with angiogenesis,

41, The use of claim 40, wherein the pathological condition is a neoplasm.
42. The use of claim 41, wherein the neoplasm is a carcinoma,
40
43. The use of any one of claims 40 to 42, wherein the anti-antigenic agent is bevacizumab.
44, The use of any one of claims 40 to 43, wherein said medicament is for administration together with a
chemotherapeutic agent.
45

45. ‘The use of claim 40, wherein the pathological condition is associated with the eye.
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<211> 5 <212> PRT <213> Mus musculus <400> 10 Leu Ely Ser Ser Ala 5 <210> 11 <211> 16 <212>
PRT <213> mus musculus <400> 11 Arg Ser Ser Gin Ser Leu Val His Thr Asn Ely lle Thr Tyr Leu
151015 <210> 12 <211> 7 <212> PRT <213> Mus musculus <400> 12 Lys Val Ser Asn Arg Phe Ser
5<210> 13 <211> 9 <212> PRT <213> Mus musculus <400> 13 Ser Gin Ser Thr His Val Pro Leu Thr
5 §210> 14 <%}1> 1 <21% ﬁmmqm musc lus <400> 14

patho

€ use of claim ogl a condition is an intraocular neovascular disease,
47. The use of claim 45 or 46, wherein the anti-angiogenic agent s ranibizumab.

48. The use of any one of claims 43 to 47, wherein said medicament is for administration together with a

10 cotticosteroid.

49, The use of any one of claims 45 to 47, wherein said medicament is for administration together with

photodynamic therapy.
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Asp Tyr Tyr Met Asn Ser Asp Tyr Tyr Met Asn 510 <210> 15 <211> 17 <212> PRT <213> Mus
musculus <400> 15 Asp lle Asn Pro Lys Asn Gly Gly Thr Thr Tyr Asn Gin Lys Phe 151015 Lys Gly
<210> 16 <211> 7 <212> PRT <213> Mus musculus <400> 16 Ala Leu Gly Val Phe Asp Tyr 5 <210>
17 <211> 108 <212> PRT <213> Homo sapiens <400> 17 Asp lle Gin met Thr Gin Ser Pro Ser Ser
Leu Ser Ala Ser Val 151015 Gly Asp Arg val Thr llg; Thr Cys Arg Ala Ser Gin Ser lle Ser 202530 Asn
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro GlyéyseAla Rristysg354045 Leu Leu lle Tyr Ala Ala Ser Ser Leu

Glu Ser,Gly YahEID er 395360
<120> ANTIBODIES TO EGFL7 AND METHODS FOR THEIR USE
<130> P2327R1
<150> Us 60/783,686
<151> 2006-03-16

<150> us 60/812,569
<151> 2006~06-09

<160> 33
<210> 1
<211> 112
<212> PRT
<213> Mus musculus
<400> 1
Asp Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu
1 5 10 15
Gly GIn Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser val Asp
20 25 30
Tyr Asp Gly Asp Ser Tyr Met Ser Trp Tyr GIn Gln Lys Pro Gly
35 40 45
Gln Pro Pro Lys Leu Leu ITe Tyr Gly Ala Ser Asn Leu Glu Ser
50 55 60
Gly ITe Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
65 70 75
Thr Leu Asn Ile His Pro val Glu Glu Glu Asp Ala Ala Thr Tyr
80 85 90
Tyr Cys GIn GlIn Asn Asn Glu Asp Pro Tyr Thr phe Gly Gly Gly
95 100 105
Thr Lys val Glu ITe Lys Arg
110
<210> 2
<211> 117
<212> PRT
<213> Mus musculus
<400> 2
Gin Ile GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Glu Thr val Lys Ile Ser Cys Lys Ala Ser Gly His Thr Phe Thr
20 25 30

The Tyr Gly Met Ser Trp val Lys Gln Ala Pro Gly Lys Gly Leu
35 40 45

Lys Trp Met Gly Trp Ite Asn Thr His Ser Gly val pro Thr Tyr
50 55 60

Ala Asp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser
65 70 75

Ala Ser Thr Ala His Leu GIn ITe Asn Asn Leu Lys Asn Glu Asp



5 657075 Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 Tyr Asn Ser Leu Pro
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu 95100105 lle Lys Arg <210> 18 <211> 112 <212> PRT
<213> Homo sapiens <400> 18 Glu Val Gin Leu val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 151015
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 202530 Ser Tyr Ala Met Ser Trp Val
Arg Gin Ala Pro Gly Lys Gly Leu 354045 Glu Trp Val Ser Val lle Ser Gly Asp Gly Gly Ser Thr Tyr Tyr
505560 Ala Asp Ser Val Lys Gly Arg Phe Thr lle &er Arg Asp Asn Ser 66F§075 Lys Asn Thr Leu Tyr

Leu G| sn Ser Leu Arg Ala Glu Asp 808590 Thr Ala vaI Tyr Tyr Cys Ala Arg Phe Asp Tyr Trp
Gly Gin <5|yté%fdt¥16§ Thﬁo\ gclf/\glaﬁ% U2 'Sét i]% 1l% val ?g%

Tyr Trp Gly Gin Gly Thr Thr val Thr val Ser Ser
110 115

<210> 3

<211> 113

<212> PRT

<213> Mus musculus

<400> 3
Asp Ile val Met Thr GIn Thr Pro Leu Ser Leu Pro val Ser Leu
1 5 10 15

Gly Asp GlIn Ala Ser Ile Ser Cys Arg Ser Ser GIn Ser Leu val
20 25 30

His Thr Asn Gly Ile Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro
35 40 _ 45

Gly GIn Ser Pro Lys Leu Leu Ile Tyr Lys val Ser asn Arg Phe
50 55 60

Ser Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

65 70 75
Phe Thr Leu Lys Ile Ser Arg val Glu Ala Glu Asp Leu Gly val
80 85 90
Tyr Phe Cys Ser GlIn Ser Thr His val Pro Leu Thr Phe Gly Ala
95 100 105
Gly Thr Lys val Glu Ile Lys Arg
110
<210> 4
<211> 128
<212> PRT
<213> Mus musculus
<400> 4
Glu val GIn Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly
1 5 10 15
Ala Ser val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr pPhe Ser
20 25 30
AsSp Tyr Tyr Met Asn Ser Asp Tyr Tyr Met Asn Trp val Lys Gln
35 40 45
Ser His Gly Lys Ser teu Glu Trp Ile Gly Asp Ile Asn Pro Lys
50 55 60
Asn Gly Gly Thr Thr Tyr Asn Gin Lys Phe Lys Gly Lys ala Thr
65 70 75
Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr Met Glu Leu Arg
80 85 90
Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys Ala Arg Glu
95 100 105

Ala Asp Tyr Asp Pro Ile Tyr Tyr Ala Met Asp Tyr Trp Gly Gln
110 115 120

Gly Thr Thr Leu Thr val Ser Ala



<211> 6 <212> DNA <213> Avrtificial sequence <220> <223> sequence is synthesized <220> <221>
modified_base <222> 2 <223> base is g, a, t or ¢ <220> <221> CAAT_signal modified_base <222>
full <223> CAAT box <400> 19 cncaat 6 <210> 20 <211> 6 <212> DNA <213> Atrtificial sequence
<220> <223> sequence is synthesized <220> <221> polyA_signal <222> full <223> polyadenylation
signal <400> 20 aataaa 6 <210> 21 <211> 30 <212> DNA <213> Artificial sequence <220>

125

<210> 5§

<211> 15

<21Z2> PRT

<213> Mus musculus

<400> 5
Lys Ala Ser GIn Ser val Asp Tyr Asp Gly Asp Ser Tyr Met Ser
1 5 10 15

<210> 6

<Z213> 7

<212> PRT

<213> Mus musculus

<400> 6
Gly Ala Ser Asn Leu Glu Ser
5

<210> 7

<211> 9

«<212> PRT

<213> Mus musculus

<400> 7
GIn GIn Asn Asn Glu Asp Pro Tyr Thr
5

<210> 8

<211> 5

<212> PRT

<213> Mus muscutius

<400> 8
Thr Tyr Gly Met Ser
5

<210> 9

<211> 17

<Z212> PRT

<213> Mus musculus

<400> 9
Trp Ile Asn Thr His Ser Gly val Pro Thr Tyr Ala Asp Asp Phe
1 5 10 15

Lys Gly

<210> 10

<211> 5

<212> PRT

<213> Mus muscuius

<400> 10
Leu Gly Ser Ser Ala
5

<210> 11
<211> 16
<212> PRT
<213> Mus musculus

<400> 11
Arg Ser Ser Gln Ser Leu val His Thr Asn Gly Ile Thr Tyr Leu
1 5 10 15

His



<223> sequence is synthesized <220> <221> modified_base <222> full <223> Primer for amplification
of antibody sequence <220> <221> modified_base <222> 13 <223> base is g or t <220> <221>
modified_base <222> 16 <223> base is g or ¢ <220> <221> modified_base <222> 19 <223> base is a
or ¢ <220> <221> modified_base <222> 22 <223> base is g or a <220> <221> modified_base <222>
28 <223> base is a or t <400> 21 gtcagatatc gtkctspecmce artctccwgce 30 <210> 22 <211> 74 <212>
DNA <213> Atrtificial sequence <220> <223> sequence is synthesized <220> <221> modified_base

<Z210> 12

<21l> 7

<212> PRT

<213> Mus musculus

<400> 12
Lys val Ser Asn Arg pPhe Ser
5

<210> 13

<211> 9

<212> PRT

<213> Mus musculus

<400> 13
Ser Gln Ser Thr His val Pro Leu Thr
5

<210> 14

<211> 11

<212> PRT

<2313> Mus musculus

<400> 14
Asp Tyr Tyr Met Asn Ser Asp Tyr Tyr Met Asn
5 10

<210> 15

<21l> 17

<212> PRT

<213> Mus musculus

<400> 15
Asp Ile Asn Pro Lys Asn Gly Gly Thr Thr Tyr Ash GIn Lys pPhe
1 5 10 15

Lys Gly

<210> 16
<211> 7

<212> PRT

<213> Mus musculus

<400> 16
Ala Leu Gy val Phg Asp Tyr

<210> 17

<211> 108

<212> PRT

<213> Homo sapiens

<400=- 17
Asp Ile Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser
20 25 30

Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys
35 40 45

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly val Pro Ser
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile



<222> full <223> Primer for amplification of antibody sequence <220> <221> modified_base <222>
20, 57 <223> base isa or c ort <221> modified_base <222> 23,32,60,69 <223> base is g or a <220>
<221> modified_base <222> 24, 61 <223> base is t or ¢ <400> 22 gatcgacgta cgctcagath carytggtgc
artctgggat cgacgtacgc 50 tcagathcar ytggtgcart ctgg 74 <210> 23 <211> 30 <212> DNA <213>
Artificial sequence <220> <223> sequence is synthgsized <220> <221> modified_base <222> full
<223> Primer for amplificagion of antibody sequepge <220> <221> modified_base <222> 19

Ser Ser teu Glin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln
80 85 90

Tyr Asn Ser Leu Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu

95 100 105
Ile Lys Arg
<210> 18
<211> 112
<212> PRT
<213> Homo sapiens
<400> 18
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30
ser Tyr Ala Met Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp val Ser val Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr
50 55 60
Ala Asp Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Lys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Ala Arg Phe Asp Tyr Trp Gly Gln Gly
95 100 105
Thr Leu val Thr val ser ala
110
<210> 19
<211> 6
<212> DNA
<213> Artificial seguence
<220>
<223> sequence is synthesized
<220>
<221> modified_hase
<222> 2
<223> base is g, a, t or c
<220>
<221> CAAT_signal modified_base
<222> full
<223> CAAT box
<400> 19
¢ncaat 6
<210> 20
<211> 6
<212> DNA
<213> Artificial seqguence
<220>

<223> sequence is synthesized



<223> base is g or c or t <220> <221> modified_base <222> 22 <223> base is g or a <400> 23
gatcgatatc gtgatgacbc aractccact 30 <210> 24 <211> 37 <212> DNA <213> Artificial sequence <220>
<223> sequence is synthesized <220> <221> modified_base <222> full <223> Primer for amplification
of antibody sequence <220> <221> modified_base <222> 20 <223> base is t or ¢ <220> <221>
modified_base <222> 26 <223> base is g or ¢ <40Q> 24 gatcgacgta cgctgaggty cagctscagc agtctgg 37
<210> 25 <211> 21 <212> DNA <213> Artificial sequence <220> <223> sequence is synthesized
<220x220> .

<221> polyA_signal

<222> full
<223> polyadenylation signal

<400> 20
aataaa 6

<210> 21
<211> 30
<212> DNA
<213> Artificial sequence

<220>
<223> sequence is synthesized

<220>

<221> Modified_base

<222> full

<223> Primer for ampiification of antibody sequence

<220>

<221> modified_base
<222> 13

<223> base is g or t

<220

<221> modified_base
<222> 16

<223> base is g or c

<220>

<221> modified_base
<222> 19

<223> base is a or ¢

<220>

<221> modified_base
<222> 22

<223> base is g ar a

<220>

<221> modified_base
<222> 28

<223> base 15 a or t

<400> 21
gtcagatatc gtkctsacmc artctcowge 30

<210> 22

<211> 74

<Z212> DNA

<213> Artificial sequence

<220>
<223> sequence is synthesized

<220>

<221> Modified_base

<222> full

<223> Primer for amplification of antibody sequence

<220

<221> modified_base

<222> 20, 57

<223> base is a or c or t

<220>



<221> modified_base <222> 4 <223> base is a or g or t <220> <221> modified_base <222> 6 <223>
base is g or t <220> <221> modified_base <222> 7 <223> base is t or ¢ <220> <221> modified_base
<222> full <223> Primer for amplification of antibody sequence <400> 25 tttdakytcc agcttggtac ¢ 21
<210> 26 <211> 43 <212> DNA <213> Artificial sequence <220> <223> sequence is synthesized
<220> <221> Modified_base <222> full <223> Prin}er for amplification of antibody sequence <220>
<221>xnpdifiedi bpse 522> 25 <223> base is a or ¢ <220> <221> modified_base

<222> 23,32,60,69
<223> base is g or a

<220>

<221> modified_base
<222> 24, 61

<223> base is t or c
<400> 22

gatcgacgta cgctcagath carytggtge artctgggat cgacgtacge 50
tcagathcar ytggtgcart ctgg 74

<210> 23

<211> 30

<Z212> DNA

<213> Artificial sequence

<220>
<223> sequence is synthesized

<220>

<221> Modified_base

<222> full

<223> Primer fTor amplification of antibody sequence

<220>

<221> modified_base

<2272> 19

<223> base is g or c or t

<220>

<221> modified_base
<222> 22

<223> base is g or a

<4Q0> 23
gatcgatatc gtgatgacbc aractccact 30

<210> 24

<211> 37

<212> DNA

<213> artificial sequence

<220>
<223> sequence is synthesized

<220>

<221> Modified_base

<222> full

<223> Primer for ampTification of antibody seguence

<220

<221> modified_base
<222> 20

<223> base is t or ¢

<220>

<221> modified_hase
<222> 26

<223> base is g or ¢

<400> 24
gatcgacgta cgctgaggty cagctscagce agtctgg 37

<210> 25
<211> 21
<Z212> DNA



<222> 26,39 <223> base is g or a <220> <221> modified_base <222> 32, 40 <223> baseisaorgort
<220> <221> modified_base <222> 37 <223> base is g or ¢c <220> <221> modified_base <222> 38
<223>bhaseisaorcort <210> 27 <211> 13 <212> PRY <213> Homo sapiens <400> 27 Arg ser Pro
Gly Leu Ala Pro Ala Arg Pro Arg Tyr Ala 510 <210> 28 <211> 13 <212> PRT <213> Homo sapiens
<400> 28 Arg Pro Arg Tyr Ala Cys Cys Pro Gly imp,Lys Arg Thr 510 <210> 29 <211> 13 <212> PRT
<213z2419ma sepiepsa34907.20<ely Trp Lys Arg Thi Ser Gly Leu Pro Gly Ala Cys Gly

<220>
<223> sequence 1is synthesized

<220>

<221> modified_hase

<222> 4

<223> base is a or g or t

<220>

<221> modified_base
<222> 6

<223> base is g or t

<220>

<221> modified_base
222> 7

<223> base is £t or ¢

<220>

<221> Modified_base

<222> full

<223> Primer for amplification of antibody seguence

<400 25
tttdakytcc agettggtac ¢ 21

<210> 26

<211> 43

<212> DNA

<213> Artificial sequence

<220>
<223> sequence is synthesized

<220>

<221> Modified_base

<222> ftull

<223> pPrimer for amplification of antibody sequence

<220>

<221> modified_base
<222> 25

<223> base 15 a or ¢

<220>

<221> modified_base
<222> 26,39

<223> base is g or a

<220>

<221> modified_base
<222> 32, 40

<223> base is a or g or t

<220>

<221> modified_base
<222> 37

<223> hase is g or ¢

<220>

<221> modified_base

<222> 38

<223> base is aor cor t

<400> 26
acagtgggcc cttggtggag getgmrgaga cdgtgashrd gt 43



510 <210> 30 <211> 13 <212> PRY <213> Homo sapiens <400> 30 Leu Thr Thr Cys Asp Gly His Arg
Ala Cys Ser Thr Tyr 510 <210> 31 <211> 13 <212> PRY <213> Homo sapiens <400> 31 Arg Ala Cys
Ser Thr Tyr Arg Thr lle Tyr Arg Thr Ala 510 <210> 32 <211> 13 <212> PRT <213> Homo sapiens
<400> 32 Arg Thr Ala Tyr Arg Arg Ser Pro Gly Val Thr Pro Ala 510 <210> 33 <211> 4 <212> PRT
<213> Homo sapiens <400> 33 Arg Thr lle Tyr 9

<210> 27

<211> 13

<212> PRT

<213> Homo sapiens

<400> 27
Arg Ser Pro Gly Leg Ala Pro Ala Arg Pro Arg Tyr Ala
10

<210> 28

<211> 13

<212> PRT

<213> Homo sapiens

<400> 28
Arg Pro Arg Tyr Ala Cys Cys Pro Gly Trp Lys Arg Thr
5

<210> 29

<211> 13

<212> PRT

<213> Homo sapiens

<400> 29
Gly Trp Lys Arg Thg Ser Gly Leu Pro Giy Ala Cys Gly

<210> 30

<211> 13

<212> PRT

<213> Homo sapiens

<400> 30
Leu Thr Thr Cys Asg Gly His Arg Ala Cys Ser Thr Tyr
10

<210> 31

<211> 13

<212> PRT

<213> Homo sapiens

<400> 31
Arg Ala Cys Ser Thr Tyr Arg Thr Ile Tyr Arg Thr Ala
5 10

<210> 32

<211> 13

<212> PRT

<213> Homo sapiens

<400> 32
Arg Thr Ala Tyr Arg Arg Ser Pro Gly val Thr pro Ala
10

<210> 33

<21l1l> 4

<212> PRT

<213> Homo sapiens

<400> 33
Arg Thr Ile Tyr



