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ANTI - EGFL7 ANTI BODI ES AND METHODS USI NG SAME RELATED APPLI CATI ON Thi s

appl i cat iwo 208/1299@n- provi si onal application filed undePC3USBHR03409B( b) (1),
claimng priority under 35 USC 119(e) to provisional application nunber
61/176,817, filed 8 May 2009, the contents of which re herein
by reference. FIELD OF THE | NVENTI ON The present Qﬁ» ;E%é
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i nvention concerns anti-EGFL7 anti bodi es, and uses of sane. BACKGROUND OF

THE | NVENTI ON TheH U8\ IZWIEANTDEGF 17aSCTIBODIES N Y MBI RODS VHANESBANIE
requi rement for many physiol ogi cal and pat hol ogi cal processes. Actively
growng tissues such as enmbryos and tunors require adequate bl ood supply.

They satisfy this need by pregtcAPEpPAPPRIGATYEN C factors, which pronote
new bl ood vessel formation fromexisting vessels via a process called
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c) B€s coalesce to formcord-like structures; d) vascul ar cords then

under go tubul ogenesis to form veﬁgtgdﬁiﬁlﬁmﬁm | umen e) existing
cords or vessels send out sprouts to form secondary vessels (angi ogenesis);

f) primtive Nadeesrearinyingivn sclatge aensoaliyitpttheticldg dqubg bedersr &dhepi ng; and
g) peri- g&qgéahlsr fh%lln\pe% 1&? c&{cgnﬁs%ﬁ{l lﬂéﬁ% 1 %b%&%@ %dtuggs O%Q&Ehel ial tubes,

providin enanc funct vessels; such ceIIs
i ncludi ng pericytes for snall caplllarles snDoth muscle cells for | ar ger
vessel s, and nyocardial cells in the heart. Hanahan, D. Science 277, 48-50

(1997): Hogan, B. L. & Kol odBAGKGROUNDNQF THE RYYIENEIQNnet i cs. 3, 513-23
(2002); Lum’”ﬁl%ﬁh}lﬁ ?rﬁe&ro?ﬁ@g%ld}ﬂsum %fmd%%tal%%lﬁgbrée%@)@cﬁ)ma# 'S now

wel | establishe angi ogenesl s I nvol ves ormation of new
bl ood veageblegicalbandgragdetegtal pepcessdat Aetivalyrgromang tipuecaitchds embtytoe and
pat hogen&rrsllorss rgc{ulre a\ég(gllla?t lgloocfi supply. They satisfy this need by producing pro-angiogenic
factors, which promote new blood vessel formation from existing vessels via a process
20  called angiogenesis; or from progenitor cells through a process called vasculogenesis.
Tubulogenesis is an essential step in vascular development. Vascular tube formation is a
complex but orderly biological event involving all or many of the following steps: a)
endothelial cells (EC) proliferate from existing ECs or differentiate from progenitor cells; b)
EC migration; ¢) ECs coalesce to form cord-like structures; d) vascular cords then undergo
25  tubulogenesis to form vessels with a central lumen ¢) existing cords or vessels send out
sprouts to form secondary vessels (angiogenesis); f) primitive vascular plexus undergo
further remodeling and reshaping; and g) peri-endothelial cells are recruited to encase the
endothelial tubes, providing maintenance and modulatory functions to the vessels; such cells
including pericytes for small capillaries, smooth muscle cells for larger vessels, and
30 myocardial cells in the heart. Hanahan, D. Science 277, 48-50 (1997); Hogan, B. L. &
Kolodziej, P. A. Nature Reviews Genetics. 3, 513-23 (2002); Lubarsky, B. & Krasnow, M.
A. Cell. 112, 19-28 (2003).
It is now well established that angiogenesis, which involves the formation of new

blood vessels from preexisting endothelium, is implicated in the pathogenesis of a variety of

35  disorders. These include solid tumors and metastasis, atherosclerosis, retrolental fibroplasia,
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di sorders. These include solid tunors and netastasis, atherosclerosis,
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neovasculwo 281videwaes such as proliferative retinopathi @ET/US2@0/03@pabetic
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al., N Engl Med 1-6 (1991); ., Lancet, 340 1120-1
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1995, Nat Med 1(1):27-31). The process of vascul ar devel opnent is tightly
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dlfferen on eration, mgralon coal escence 1nto cord-1|ike
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identified as the ke factor involved in stlrrulatln an enesis and in
i ndd€i ng'allsdnpeiery) h%&mrﬁtwel‘%@aﬁb%lal\bt Engl. J dgzé %F(égm); kgrakgt o5

(1997). .!‘Eaﬁcwgmgl 1208t 24 pRhPSKiaQhifHEs: 4., ihﬁ&'t,%o. 145-146 (1992). The

precise mechanisms that control the angiogenic switch is not well understood, but it is
believed that neovascularization of tumor mass results from the net balance of a multitude of
angiogenesis stimulators and inhibitors (Folkman, 1995, Nat Med 1(1):27-31).

25 The process of vascular development is tightly regulated. To date, a significant
number of molecules, mostly 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 growth factor (VEGF) has been identified as
the key factor involved in stimulating angiogenesis and in inducing vascular permeability.

30 Ferrara et al., Endocr. Rev., 18: 4-25 (1997). The finding that the loss of even a single
VEGEF allele results in embryonic lethality points to an irreplaceable role played by this
factor in the development and differentiation of the vascular system. Furthermore, VEGF
has been shown to be a key mediator of neovascularization associated with tumors and

intraocular disorders. Ferrara et al., Endocr. Rev., supra. The VEGF mRNA is



VEGF allele results in enbryonic lethality points to an irreplaceable role
pl ayed by this factor in the devel opnent and differentiation of the
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THE | NVENTI ON_ The invention is in part based on a variety of antibodies to

EGFL7. MSanyohiceudng r Wabiiing eRsartagie ohHY taoloaiselsitssticarties hseuti ¢ t ar get

and jphe i eRk i an Rfefic a@%tégﬁ%ﬁﬁ%@g PEQ{?{ a}@ﬁkﬁtioﬁs gng@%g%l ghoRt e agents

for use’in targeting pathologic con ons socl at expressi on
and/ or adorparbtgd bf ré&f¥ehde inAbeioedhimiyl y, the invention provi des nethods,
conpositions, kits and articles of manufacture related to EGFL7. For

exanpl e, in some enbodi nents, the invention provides anti-EGFL7 anti bodi es.
In sonme enbodi ments, the invention provides an anti-EG-L7 anti body

conprising a variabl e donmai nSERARY QF AHE EXYENIAON t wo, three, four or

five hypervari Yol ect.ed, f
consi st ng. of g SRR Pl R B SNSRI BTyt 1
A orisR; aXan irmpdttamk afgd adX@niagedds olierdfjcuMd targetsaidabt evehtianproheegamibpdics

consisting of D. L, R S, .and W_and X5 is.M or (SEQ I D .NO 21Q); (i)
HVR- L2 &éﬂﬁr%}lﬁa@a@@m@%eﬂwﬂ@r équn*argﬁgnaxpaafeo\f%w5?0}@1%% BRLHH r om t he

group congi SpkdGioffand/or &t@ﬂi oY EGHY . % cbRifg 9 thSidvelaidn RoNdes methbls, (111)
HVR- L3 conprising QANNEX 1PX2T, wherein X1 is Dor E and X2 is F or Y (SEQ
| D NO 2omposifipns) kithvmd-irticlospt inghutact@xixaxdxd FEaBX5S, wherein X1 is H or V;
X2 is Ror T;Fog(gxa{rgple, in some embodiments, the invention provides anti-EGFL7 antibodies.
20 In some embodiments, the invention provides an anti-EGFL7 antibody comprising a
variable domain comprising at least one, two, three, four or five hypervariable region (HVR)
sequences selected from the group consisting of: (i) HVR-L1 comprising
KX1SX,SX:DYX4GDSY XS, wherein X 1S A or R; XpisHor Q; X3is Gor V; X418
selected from the group consisting of D, L, R, S, and W; and X5 is M or V (SEQ ID NO:
25 210); (i) HVR-L2 comprising GASX;X,EX3, wherein X, is N or Y; X, is selected from the
group consisting of L, R and Y; and X3 is Q or S (SEQ ID NO: 211); (ii1)) HVR-L3
comprising QQNNEX,PX,T, wherein X; is D or E; and X; is F or Y (SEQ ID NO: 212);
(iv) HVR-H1 comprising GX;X>X3X4TYGX;S, wherein X; is Hor V; X; isR or T; X3 is
selected from the group consisting of F, G, R, and S; X4 is selected from the group
30 consisting of D, G, R, and T; and Xsis M or Y (SEQ ID NO: 213); (v) HVR-H2 comprising
GWINX; X,SGVPTX3A X4 X5 X6X7Xs, wherein X is selected from the group consisting of 1,
M, T, and W; X; is H or R; X3 is selected from group consisting of I, M, T, and Y; X4 is D
or H; X5 is selected from group consisting of D, M and T; X¢ is F or Y; X; is K or S; and Xg



selected fromthe group consisting of F, G R and S; X4 is selected from
the group consisting of DD G R and T; and X5 is Mor Y (SEQ ID NGO 213);
(v) HVR- HRocomprd®isng GAN NX 1X2SGVPTX 3AX4AX5X6X7X8, whePeirmwsxiioio3409el ect ed
fromthe group consisting of I, M T, and W X2 is Hor Ri X3 is selected

f I St £, 1, 1 Y, X4 X i | ected f
rom of oUR RIS R ke TRl SRl AOe SR from
(SEQ | Dli\Qorg{lé{z i128dedtdd frodai: é’f%uﬁ@@iﬁridtﬁgwcﬁ‘g éﬂa@&t%’e}gg%(ﬁm whiseeip Xi is

Nor R X2 is selected fromthé group consisfing of and Y, and X3 is
A or Y (SEQISD MGonigyhodimentsrthe etbBEIFErnEbodyhwngnises EGHK Bf &t | body
corrprl se af orenent.i 0 n _sone enbo HVR- L
conpr | saRrinentfiria Flvie o RELoLirats ST o Re T o NeR o 40 Sieny 43,
HVR- k2 geleped $©5 SIPQaNi NOs: 30 Hhd STU3E FIBER -$.2| cBfpeidesf anaimihb acid lse¢RneONSi sti ng
of SEQ ID NGs: 32 and AA-Al, HVR-L3 cogn‘&b] ses an am no acid seguence

sel ect edelepteniopethg e coBsisting 9frFE QD PBanbg4-433HYRAL 3 gompyRsyan

' s it ThgRe B YRR AR GELGRILRe I SE6 BN QUE SRS RR-2y From
t he groupl @omsgisss amgniio asmehﬁbﬂ&@ele&& &oth th8 gl oaﬁﬁsthh\él%ﬂﬂf@ﬂ]rw(is‘s es an

am no acid seguence sel ected fromthe group consisting of. SEQ I D NOs: 36
and 74- 77230 A9=dnl VE&THSdOmPrESs anening 464l seusnge sderbed @@th%mflm | owi ng

f r angwor r ein X
IS I%or C\B/ns?%% I D li)loﬂfﬁdg) 3§%§ﬁ%§%§angﬁ§§\s%\w%y§ erqel n X is |
or V ( SEEkettd NOm thi gyqupFdansistinporifiH(Q &3 NPT X6 IaﬁXZ{DXS Skdl S(ﬁifé(ﬁﬁb@%h@AEDTAWX
7CAR, erein X is F ar |: S or Xis 0 X4 is selected from
the gro %%ﬁgi%m AEMBFISA, thf‘Ef( %ng}gdfrﬁmewk qulr@ns?s ER B cpurdsect ed from
the gr gqp( %W%GGQMP@GsLRL%AJ&@%e%m Klfﬂ@k PoE v gsé’g o NO(HER FRHNO

218); conpri ses I n sone
enbodi n@nﬂl@mSQSHHWMEIGKﬁHAEWX@qur@eé(1t1h éOlf ‘dI(BE(&l IPgNOr ahBuwbRKkH X equences:

FR— HI Pco%e%ﬁgﬁwmﬁéww , 'EI%KHZ coE(pri ses

2YL QWNSLEAED br RY XXGAR, or'\ih 7,84 Selebtedfrérh tht grdp 'c§ns$sﬁ’1 ef ad B Komdthessgs oup
conS|st|ng of A L, M TandV(SEQIDNO 220) ; FR- H4 conpri ses
VGQGTLVINGSS:(8E0stlpetribiropoihy graup copineraichi lmif § and Meand ¥his Fc‘h‘faY HSEQ

ot SR A B SRS S5 SO0 a1
( SEQ | DeMBodi2fsdy)s, tHeRrelBy chain comprises the following framework sequences: FR-H1
20 comprises EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO: 197); FR-H2 comprises
WVRQAPGKGLEWYV (SEQ ID NO: 198); FR-H3 comprises
RFTISX;DNSKNTX,YLQMNSLRAEDTAVYYCAR, wherein X; L or R; X, is selected
from the group consisting of A, L, M, T and V (SEQ ID NO: 220); and FR-H4 comprises
WGQGTLVTVSS (SEQ ID NO: 200). In some embodiments, the light chain comprises the
25  following framework sequences: FR-L1 comprises DIQMTQSPSSLSASVGDRVTITC
(SEQ ID NO: 201), FR-L2 comprises WY QQKPGKAPKLLIY (SEQ ID NO: 202), FR-L3
comprises GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO: 203), FR-L4
comprises FGQGTKVEIK (SEQ ID NO: 221) or FGQGTKVEIKR (SEQ ID NO: 204). In
some embodiments, the light chain comprises the variable domain sequence of 4F11.v17 or
30 4F11.v22 as shown in Figure 15 (SEQ ID NOs: 82 and 83). In some embodiments, the
heavy chain comprises the variable domain sequence of 4F11.v17 or 4F11.v22 as shown in
Figure 16 (SEQ ID NOs: 84 and 85). In some embodiments, the invention provides an
antibody wherein the light chain comprises the variable domain sequence of 4F11.v17 as

shown in Figure 15 (SEQ ID NO: 82) and the heavy chain comprises the variable domain



conpri ses GVPSRFSGSGSGTDFTLTI SSLQPEDF ATYYC (SEQ I D NO 203), FR-L4

conpri ses FGQGTKVEI K (SEQ I D NO 221) or FGQGTKVEIKR (SEQ ID NGO 204). In
sonme enbodpreerrR9the |i ght chain conprises the vari abl ecaarsaém/osmguence of
4F1 1.vl7 or 4Fl 1.v22 as shovvn in Figure 15 (SEQ ID NGs: 82 and 83). In
sone enbodi nment t he _heay n co e variable d i n sequence of
AR 1oy RSGuege oEP 1 T30S Suh B TS ERAD KO 4B B Res R 48y 1
sone enhedihIBRhRvided 8n LAYy AR rOh v 1989 cﬁﬂn%@&bﬁ&@%hé’%a%le‘”ﬁo&ﬂ@n' i ght
chain conprises the variabl & domai n sequence of 4Fl 1.vl 7 as shown in

Fi gure 38&queseii4d 1|‘1|®22&2)Sh<ammntlﬁguﬂ¢elé\(§EQrﬂé) NOCB&)ﬁndstbshcm ohaini abl e

enbod! PN SEHE VLI IR SR B AT i e B e B LRSS RGN Ghai n

conpsi s@3).t he vari abl e donmai n sequence of 4Fl 1.v22 as shown in Figure 15
(SEQ ID NO 83) and the heav%]pchal n conprises the variabl e domain sequence
of 4Fl | .v22 Insomeemnhodimepisgihednvpgtipspovidos nantid®yFL] sntibefe cempotngent s,

the inv [ 78N 0 ri domai n
corpr 1 si AP <R, il e (o i i PRE R e B BRLE LT
f rom t hdrog ﬂmgr@qmdnsltsﬁﬁ@ob(l) HVR-Li\Bnigrisgnpri si ng X1X X X XsXeVX

XgXpX1A_ TYLX 1 wherein X1 is sel ected fromthe group consisting of L, Q
R S, arndX¥ s&:Q(sP% VeeKetvbal INrlofn ¢ Weerginatips edages Pmghogropp C?HSI%IW@ C\fv X3 is

H oryS; f'% Iﬂf TX, KRcledtePrd Re gf&frpscohm%ng of PXTT, hﬁd W %% Bt d;

sel ecte omf e gr oup consi sting Y; IS se ect ed
fromthes Qroml(ip XGans€i @tS; r)g 1ot odNV; @08 HSyr D(I@lsseﬂmt@bfrem the group hensgstiogp

O MRS CTe o
group copsh fle %&éﬂfon istifg of A, &, ard afid @(5!5@ ¢ B NOSERZ® NO( bb3) (iHYRVR3

conprisi ng XIOSX2XsVPLT, wherein XI is selected fromthe group consisting
of A GL2Icomgrising RVSISXX;S, arhgroin Xx2 Por 8; end X issebbcxd fram Fhegrowp (SEQ I D

s #5or copisil ol e LR GRPHENG 50 COLH TR AGaPThey R and s, xd

is selecgy XZKQVPLmewﬂér@mmlc@@ababd Agnothe ¥rouR coddIstins ofadz ADKi B, N, OrT,M ( SEQ
ID NO 225 gév) HVR- H2 conpri si g GDI NX_TX2X3X4X5X6HX7XgX9X10X11X12X13 |
wher ei n ard Vi; SdelCexstlednd Xois ¥ peHdPEQHDNRs 234 i) BVRAHL jcomprisigad P; X2 is

o0 ot SO DR TSNP RO 51 MIRoBt, P st 3] gL o (e

consisting of I, M, R, and S; X4 is selected from the group consisting of Y, Q, and K, and Xs

20 isTor M (SEQ ID NO: 225); (v) HVR-H2 comprising
GDINX; X5 X3 X4 X5 XeHX7 XXX 10X 11 X12X 13, wherein X is selected from the group
consisting of A, L, N, and P; X; is selected from the group consisting of D, L, and R; X3 is
selected from the group consisting of G, K, N, R, S, and Y; X4 is G or S; X is selected from
the group consisting of G, I, K, R, S, T, and V; X is selected from the group consisting of

25 G, R, and T; X; is selected from the group consisting of I, V, and Y; Xgis N or S; Xo is
selected from the group consisting of A, N, and Q; X9 is Kor V; X;;is For Q; X, is K or
T; and X3 is selected from the group consisting of G, H, R, and S (SEQ ID NO: 226), and
(vi) HVR-H3 comprising X;REGVYHX,YDDYAX;DY, wherein X; is selected from the
group consisting of A, N, and T; X, is D or P; and X3 is M or W (SEQ ID NO: 227). In

30 some embodiments, the anti-EGFL7 antibody comprises all six of the aforementioned
HVRs. In some embodiments, HVR-L1 comprises an amino acid sequence selected from
SEQ ID NOs: 100 and 106-124, HVR-L2 comprises an amino acid sequence selected from
the group consisting of SEQ ID NOs: 101 and 125-129, HVR-L3 comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 102 and 130-145, HVR-H1



the group consisting of G I, K R S, T, and V; X6 is selected fromthe
group consisting of G R and T, X7 is selected fromthe group consisting
of I, V, woadoM/12X®4is Nor S; X9 is selected fromthe gromScanssap? ng of
A N and Q X1Ois Kor V; X11is For Q X12 is Kor T; and X13 is

selected framthe group consisti of G H R and S 2 and
(vi) Hvﬁom@ﬂéwmngma Sﬁ%@%ﬂ?@%ﬂéﬁvw@%?up &mi—sspé E%E@Dggpéc@d from
}\IhOe gr O;AHd G90.95SHVA-192 cdmpies @R dmlno 262d keazgl&rseﬁctea%n%(ﬁle' goldg or W(SEQ ID

. I'n some enbodi rrents the anti - L7 anti body conprises all six of
t he af omemﬁmgmfé@Q—MOSI 04 el o iamd HVR - -HB\Rmiprisesommpaniise scidn  ani no

. am nOCGT e ST by BRI RS Bl DL son &8I Y 9P SEt9D Now:

101 and clbodibdits, i irchdy CIAP EbdiHHiSs o8 th A1 1R G éﬂn@ﬁtﬁld@&?@n&%i BRIEﬂ from the
group consi sti g‘rof SEQ I D NOs: 102 and 130-145, HVR-H conprises an am no
aci d se§oBnEecsIeY QEVESGGWhY QREGHATS dASI(SEQAD NO: ¥y Py Heompross and

146- 153, n agse t f he group
consi ot | RGARGR TR RE MR 2,30, 85Y FoR0 IO R0 AR A BBl 20 2 no
aci d se(RJ)QFID@SX@IDK@S)GQ(JD(QMQMNSKM{&EDGW‘SYCUgrheﬂ‘enﬁEQslH:bMXz kQ%rand
188-192. I.n sone enpbodi nents, the heavi chain conprises the foll ow ng

f r amework Xsdytrasriekiromihe gropp ronsitiag oE R VA visHeRENRE sttt eéé@m[) NO

197), FF 3 o r EQ I D NO
228310 %{%OEQ%S@% RX’ 1T§%>%W4%§%§(§@r§7%k§&%gea ﬁlonp{hvgv \?/ner ein Xt

is or cofsiihgiof A, [gand V; Xnd Xz el ecVe@HQ BinNiCh 2§y, (anquReHé;lcsmpng:sof L, R
andV; i X [ I ed fromthe . group consisting of K N R
and s WOLREFVES §BoiD N6 Sfbelh rorbrmbhutGRging BED RGBS 1 and
Vv, and )ﬂgbfoﬂo%lr@ frdth&RER SN s: BRI cafridd HA conpri ses V\GQGTLVTVSS (SEQ

I D NO 200). In sone enbodinents, the heavy chain conprises the follow ng

franeworEN@bkiEéG@éi;LV@RGQSL@drsﬁrAA%éﬁz@/@?ﬁ@@@ﬁh@@&%@ﬁ&\s (SEQ 1D NO
197) ( D _NO. 198) FR-H3 conpri ses
RFTI%RD&V?Wbi“W%W% T‘S&l?gf AP s N or K. and X2 is

sel ect eRHTIORDIGSKHITOUN LEMBISS RIAFD PAVAY EAR aRBrYinCSEON & RQind280%; and

FR-H4 conprises WEQGTLVTVSS (SEQ ID NO 2 _ I'n sone enbodi nents, the
| i ght chglceted Grpy ths @gouprrensisingowi Ad-; faﬂé%mﬂ%é@é’ﬁ@b@d ER-TIf cemppirdsses

D M@Rﬁéb%gﬁzw_(%@ (Iﬁ%! Rd\loin 30%9 emgﬁfn!n%ntgptﬂp 'ilbﬁte&aw %PM%(LLI Y

(SEQ I D
following framework sequences: FR-L1 comprises DIQMTQSPSSLSASVGDRVTITC

20 (SEQ ID NO: 201), FR-L2 comprises WYQQKPGKAPKLLIY (SEQ ID NO: 202), FR-L3
comprises GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO: 203), FR-L4
comprises FGQGTKVEIK (SEQ ID NO: 221) or FGQGTKVEIKR (SEQ ID NO: 204). In
some embodiments, the light chain comprises the variable domain sequence of 18F7.v6 or
18F7.v6k as shown in Figure 27 (SEQ ID NOs: 193 and 194). In some embodiments, the

25  heavy chain comprises the variable domain sequence of 18F7.v6 or 18F7v6k as shown in
Figure 28 (SEQ ID NOs: 195 and 196). In some embodiments, the invention provides an
antibody wherein the light chain comprises the variable domain sequence of 18F7.v6 as
shown in Figure 27 (SEQ ID NO: 193) and the heavy chain comprises the variable domain
sequence of 18F7.v6 as shown in Figure 28 (SEQ ID NO: 195). In some embodiments, the

30 invention provides an antibody wherein the light chain comprises the variable domain
sequence of 18F7.v6k as shown in Figure 27 (SEQ ID NO: 194) and the heavy chain
comprises the variable domain sequence of 18F7.v6k as shown in Figure 28 (SEQ ID NO:
196).



conpri ses GVPSRFSGSGSGIDFTLTI SSLQPEDF ATYYC (SEQ ID NO 203), FR L4
conprises FGQGTKVEI K (SEQ I D NO 221) or FGQGIKVEI KR (SEQ ID NO 204). In
sonme enbodpreerrR9the |i ght chain conprises the vari abl ecaarsaém/osmguence of
18F7.v6 or 18F7.v6k as shown in Figure 27 (SEQ ID NGs: 193 and 194). In
sonme enbodi nents, th av hai n co rls s the.variabl e domain sequence of
18F7.v6 or ?t?%%e%ﬁg @H&’?ﬁ% ﬁ‘ﬁ“ﬁi‘ieﬁt}i’ éEbaPtﬁ’ ahei@%t Sth2 Pl 9 ?n sone

embodi mept ﬁam&xb@rk' s@é{@éﬁ%é M R é$%§e1ﬁﬁ's ARLEROWsYRELE! Th AR diifimEdai N
conprises the variabl e domai n sequence of 18F7.v6 as shown in Figure 27

( SEQ | DtiNGintibody cqnplrlsehéuhn@av;subgrauml®onﬁ¢nst§éslmdwrka¢quab¢ee ldoomin sequence
of 18F7. v as shogy A éf re g ES LD EFI 195%. InH?o enbodi nents, the
i nvent i SHOSFERS i 18?. %06%@1%% FEP R PIGRTPERAT H EBRPPI"Ses t he

Varlgb|QﬁﬂQﬁ@hES§ﬁQMane of 18F7.v6k as shown in Figure 27 (SEQ ID NGO 194)

and the heavy chain conprises the variable domain sequence of 18F7.v6k as
shown in Fig lrléorzeel(née@ne@tss@e|1m1ve§t3%p@wtﬁ9ananﬁm@GH eantihodnthiabls apr ovi des

an_anti hady wheraah, 1995k 8nBORHICAN. A 1iIEAhE MRS RRAYSAGE S @ human
ol e e g g o)

consensus sequence. he an V' conpri ses

human K eﬁdkktgdéliull grolvthtfmmmﬁ)r ag&mhé(sasmeEG@ebpltbpb swadninogh oents, the
anti body conprises heavy chain human subgroup Il consensus franemnrk
sequencé2niPigu@abe enbodi ments, the invention provides an anti- EGFL7

anth,gody 1 haly {m@cRbsRRfhls, heaNdRBfrovtdds 3% eﬁfﬁeﬁf’éﬁs%gantaﬁﬁbéatf&ec' fic

anti body binds to vascu r endot he growt h factor
sane VE@k eptitope lasorthevabodiurals, the imaniibn provades aIvnctsocmanmgjs;umhrat s, t he
i nvention provigdes a nucleic acid encodi ng an,anti body of the i ventlon
S enBbRii S TRt CRHR SR HeGtT b droagrmestial ot e a. nuci ei o
aci d. | npuseEEcehiodcents, the invention provides a host cell conprising
the nucleic acid or vector. In sone enbodi nents, the invention provides a
conp05|t|on d@ﬁmnﬁsmhgmawnan&WM®dyﬁompﬂhﬁkﬁﬁweﬁmpmhonFmﬂB@mﬁgémmﬁdmdﬁnts

on . .conprises a c n_sone_ enbodi h@»COﬁpOSItIOH

h
t “4 3??%18&?‘1“881 %%%%%IPP‘?‘@Weanthg 8?1181’%%%?%9&555 afﬂ’élef ¢ftion

prOVI de%n@oﬂﬁﬁémﬁtﬁeqron{mkmg1@apmmac&ﬁ6b17co@mdsmﬁy by expressing in a
suitabl e host cell a vector conprising a nucleic acid encodzwg an_anti body

of the inventhspmapabedisspisy thegnontonprovisisdy mathodiormakingodi a8t QFLT he host
cell antibody by expressing in a suitable host cell a vector comprising a nucleic acid encoding an

antibody of the invention and recovering the antibody. In some embodiments, the host cell

20  is prokaryotic. In some embodiments, the host cell is eukaryotic.

In some embodiments, the invention provides a method for treating a tumor, a
cancer, or a cell proliferative disorder, the method comprising administering an effective
amount of an anti-EGFL7 antibody of the invention to an individual in need of such
treatment. In some embodiments, the invention provides an anti-EGFL7 antibody for use in

25  the treatment of a tumor, a cancer, or a cell proliferative disorder. In some embodiments,
the cancer is selected from the group consisting of breast cancer, colorectal cancer, lung
cancer, esophageal cancer, bladder cancer, ovarian cancer, pancreatic cancer, and
hepatocellular carcinoma. In some embodiments, the cancer is breast cancer, colorectal
cancer or lung cancer. In some embodiments, the cell proliferative disorder is cancer.

30 In some embodiments, the treatment also comprises an effective amount of a second
medicament, wherein the anti-EGFL7 antibody is a first medicament. In some
embodiments, the second medicament is another antibody, a chemotherapeutic agent, a
cytotoxic agent, an anti-angiogenic agent, an immunosuppressive agent, a prodrug, a

cytokine, a cytokine antagonist, cytotoxic radiotherapy, a corticosteroid, an anti-emetic, a



is prokaryotic. In some enbodi nents, the host cell is eukaryotic. In sone
enbodi nents, the invention provides a nethod for treating a tunor, a
cancer, owoaowel2booprol i ferative disorder, the method compTits2019/034097

adm nistering an effective amount of an anti-EG-L7 anti body of the
invention to an.indiviqual in need of.ﬁ¥ch treat nent. Iﬁ(fone enbodi nent s,
the i nvERRGEHNAGSTSy PRBRISHICARY ¢ SRR 450t O SQRETROYHEN S+ 188t ment of a
tunmor, ge&ANGRIdicallen®isGdlantiPVBGE hRfiBdyY € g IbSAEEhab | Ih SR nHAAAEMENt S, the
cancer is selected fromthe group conS|s§|ng of breast cancer, col orectal
cancer , thasegorhmedicamey ophdrgieeitcredipiento obbederent trtbe ndmovsiratiam o€ thecer |
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enbodi mMeph&urrchilg will the PiREGFe7aitivedydi sorder is cancer. In sone
enbodi nents, the treatnment al so conprises an effective anount of a second

nmedi cament, Wheprag ambpdimgatsi the@meptian proyetey ainsethod pfrrsducipgiorcdaibiing | n sone
enbodi . . i tl L . t herapeutic
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agent, a@opmpasihggdméniayiinkionhe sbj&y b khtit dgRi dgonl &ltionchtRboXdducing or
radiotheragyd a corticosteroid, an anti-enetic, acancer vaccine, an

anal gesilthibising angipgciesis ik Hicsrbisety 1 geme empadigsats. BispRrnHenPLVidesecond

medi;gamgffind fﬁﬂh@fﬁ% 16 &0ih PRYeatfet-ofd ‘éﬁl%io:g%‘ B Ponditfors QUi 2EP A MeNt S,
theISecong §§»|canenf1}s aﬁnlr%%lstereezl %rfbrﬁio 0 suggéquent té ?ﬁe
admi ni stangibgoressf It bemaonbedi@eh(z, thanpathokbgical consldmm ie pinooiplawictconditibe. second

nedi canent i s adm.ni stered concurrent].y with the ti-EGEL7 antibody. In
Some. entib R APEOTRSE; (5 @AMOBIEIH EVICHAN T8 ahaPHISaPBHIS SRRGEIoNg 1BFOTRMI bi ti ng

angi 0genghogdinidht? tiURIGRop R3S AhdRidRal FALA& féh thOPBRUp oM ARZAFIRIBE: W T h
angi ogenesi s, conprising adm nistering to the subjeéct an antibody of the

i nvent i @nd othseprobiyerateduetingpadrics, rdtinbpathyngf pregiabydnesowascwlar pleuenmg, ege-. 1 n
SO enmbodi nents, the inventj.gn .provides.an antibhody of the invention for
et St M R A SR BN T R R R L T

angi ogenest feovhstus@RRBtiiYbathaleiyrsidal e varthekagncal condition is a

neopl astic condition. In sonme enbodi nents, the pathol ogical condition in a
non- neopl ast ile seBAEMbPEAenisnthe drentam BEviden e gnctharbofrrphanarm e Aseayf@andi t i on

Is sel e%bﬁ%gé{oggﬂetsﬁ%g%tﬁﬁg soﬁ’é&ihﬁwn %p%pi/ofi'égﬁ]‘&?tcbﬁdiﬁ‘ 2 QbNGq Rl 1 ferative

retinopa reti nogpa prenaturi eovascul ar glauconmm, agerel ated
macul ar adgiggaesal ¢oamrisitgaditinGteniag wh ehic sebieatan dfctietimaenvése utivodg af i on,
Cor R e 2omblration aith Ths antAngiogenals feent. dhereby Srhancing said anti—"
angiogenesis agent’s inhibitory activity. In some embodiments, the invention provides an
antibody of the invention for use in enhancing efficacy of an anti-angiogenesis agent in a
subject having a pathological condition associated with angiogenesis. In some
embodiments, the pathological condition associated with angiogenesis is a tumor, cancer or
25  cell proliferative disorder. In some embodiments, the pathological condition associated with
angiogenesis in a non-neoplastic condition. In some embodiments, the non-neoplastic
condition is selected from the group consisting of diabetic and other proliferative
retinopathies, retinopathy of prematurity, neovascular glaucoma, age-related macular
degeneration, diabetic macular edema, corneal neovascularization, corneal graft
30  necovascularization, retinal/choroidal neovascularization. In some embodiments, the anti-
angiogenesis agent is administered prior to or subsequent to the administration of the anti-
EGFL7 antibody. In some embodiments, the anti-angiogenesis agent is administered

concurrently with the anti-EGFL7 antibody. In some embodiments, the anti-antigenesis

agent is an anti-VEGF agent, an anti-VEGF antibody, e.g. bevacizumab or ranibizumab.



In sonme enbodi nents, the invention provides a nethod of enhancing efficacy
of an anti-angi ogenesi s agent in a subject having a pathological condition
associ at esdownton2e9egi ogenesi s, conpri sing adm ni stering POTIUSRISMOBj0ETt an
effective anount of an antibody of the invention in conbination with the
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enbodi nents, the non-neoplastic condition is selected fromthe group
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of prer‘r%g%cii%abneovascul ar glaucoma, age-rel ated nacul ar degenerati on,

di abeti ¢ ‘macul ar " edema, corneal neovascul arization, corneal graft
neovascul ari zation, retinal/choroidal neovascul arization. In sone

enbodi nents, the antiangi ogenesi s _agent is adm nistered prior to or
subsequent to the adm ni st?%m RPN OFEHE LY dy. I n sone

enbqgdi nent s, Ha LRGENESA | icnl ly with
t hqunti - E@ﬂ@gﬁ%ge y&g}aﬁ somedl %ﬁ‘go I %E;Eg@ﬂ?“@h%ﬁ?ﬂg?@;gg&f@ agent is
an ant i awEGEnag ESEQ 1RrOMM) -TMEGhcadintd Moty EME1 gEMb2MAGEE anthedbledrcoiled

rani bi zumab. I n so e di men invention proyvides a, met hod of

auci nGOBRIT R BICAIEY. PAPFIS) B deosor Hesaioeby b omaen HgE SFAeaS o) ect
conpri sigdgiRAENIISEED MUNOR 3§, EVIBURIEELID m;a&hﬁ@gﬂysm IHO ventdEy. | n
sone enbodi nents, the invention provides an antibody of the invention for
use i n ABANQI MgpdfSEQAPIN®i ‘Hgarsep (HQH Al6Y Sperovsaloilinedy of a tumor in a

bj ect. | di. t he et hod f i
i st er i nd TR Kint Py Dhairaep S BGhRfe Sor e Syndtc [EERRPRE . ;o
ant i - VEGunRaR K ppaly csiisehkud $S 1@ UBANG LImRd 4BRI it ;SE@CIHN’('D"! @Y. Cositiohs Ik GURES

FIGURE 1 depicts am no acid sequences of EG-L7 from nmouse (SEQ I D NO 1)
and humaimbsed aceyrdmg to Kabatpad hypeivpbde wrianyereddged. EM 2, EGF and

d humdn . T opet| _
Coi | od- coi | o ‘Are SaeRbE dedh BELEH o lBE R G i/ ne S kel vs)  em
( SEQ I Dhivtan 4)bgaob NRcdrSEQuS SIMPIDNO: P4 a6 SED! 1.1 KEQ6D N51 1) SEQsitiBhNO. 7) ,

and p6 (SEQ ID NO 8) are underljned.
28 (are I%rnbered acco%ding to Kabat and hypervariable regions are boxed.

FIGURE 4 depicts oligonucleotides used to toggle positions in the Framework
Toggle Library. The DNA sequence of 4F11.v1 and the oligonucleotides used to generate
the framework toggle are shown. The amino acid sequences of the original and some
resulting framework toggle regions are also shown. In some cases additional amino acid
25  residues were also incorporated based on how the degenerate codons were designed.
Sequence identifiers are shown in parentheses to the right of the corresponding sequence
(SEQ ID NOs: 13-28).
FIGURE 5 depicts results demonstrating that mu4F11 binding to EGFL7 can be
blocked by Peptide 2 (SEQ ID NO: 5), but not by overlapping Peptides 1 or 3 (SEQ ID
30 NOs: 29 and 30, respectively) or a random control peptide.
FIGURE 6 depicts binding of phage displaying 4F11.v1 Fab to truncated EGFL7
immobilized on a microtiter plate. Both samples of 4F11.v1 phage show increased binding

to immobilized EGFL7 as a function of increasing phage concentration. A control phage



FI GURE 2 depicts the am no acid sequence of the variable |ight domain of
the human Kappa | consensus (SEQ ID NO 9) and 4Fl |.vl (SEQ ID NO 10).
Posi t i onswaneilwzodwer ed accordi ng to Kabat and hypervari ablrasSe@giosns’ ar e
boxed. FIGURE 3 depicts the ami no acid sequence of the variabl e heavy

domain of th uman  subgroup.l1| conse (SEQ ID NGO  11) and 4Fl 1.vl
(SEO 1 Dokey™ e g PG Bt o SN G o R kB cieptoons

hyper vargghlkgnd &BhORNh-eBifRPrase-EEFEIRRcthclsRi Cts ol i gonucl eotides used to
toggl e positions in the Framework Toggle Library. The DNA sequence of 4Fl

| . vl and t he RAGUFdNTUd¢reds budsnafatiagodigelnengti€l t e Frb tmEMd? domeggire2ar e

shown. The.ani.no_ aci equences of the original,and sonme resulting
franemrp_ﬁptf%agdwény?%taﬁ% e?ﬁfrgu 3 egﬁw.orlfﬁ%@% cases additional anino
aci dsr esi dueFIQBIRE QligActs BQibpRdalcedf RIRIAEs Rindevedch eratiRgRnep&itgorcodons
wer e designed. Sequence identifiers are shown in E?rent heses to the right

of the ¢srngépdianayokebpasic Apgeacids iNcaducedatxgy Bosifeqn GEIgr esul t s
denonst rat . biinding to EGFL7 can be bl ocked by Peptide 2
(SEQ | Dtﬁ?cfljagﬁe%@%?%@@“%\%rl appi ng Peptides 1 or 3 (SEQ 1D NOs: 29 and
30, respecti \RGYRBEY déitta (DR bidcahapepobstevedin GalllEo Gthd 6pkidkk faishidhng of
phage displaying 4Fl |.vl Fab_to truncated EG-L7 i mmobilized on a

I
mi crot i tEFarsPat P Lsbbrivacheiphed fgmearks Typragrayerestipiicn Oy desrav Bk Hifichg t o
| g g .xﬁ(?z'lﬁl.@%aﬁiﬁﬁﬂﬁ%f@h‘ag%és%{a‘%&?f i R tfi §PE§‘%@1}s‘tﬁé‘- A
ac bin s of 4F

control ‘phageshows groun ng simlar to |eve 1.vl phage
at | ow phagelac OFesdquatdeans highlbglesd.i Hige ¥ brmad NVah sspendck iootsplead ehdsGHFL 7

interactjon. FIGURE 7 depicts bindi.ng.of phage displayjng 4l 1.vl Fab to
EN 5 QortHHECD el s For RN LG e R AR S B ShOT R oS or fr e
thiol. FIGHRESrdgRIvaL S pah@iRBUNdINCE R fof E@d&&%@nﬁﬁ%@g@émcgmﬁﬁammr k

position during the Framework Toggle. Am no aci i ntroduced at each
f r amewo™MOp3di17).omdaadual gequsecasitkarenprak nitgg tlae oacemiy soeddwar IGQYRE 9 depi ct's

CDngequence chi%nges obs1 rve in each of the 6 "single position libraries"
(SPL3) FOFePBHingFeQYRCSI PPt or ks. Librari es were separated by framewor k

used (4F | . HIGURH 10 dopZctaind fémhework and libhan@asnolt ticRadabie tighedshaial t he
SPLs versus the particular CDR sequence are highlighted. The VL and VH

sequenc@$ ligitediligeariss 11ené Je The angesadie seucaemiiteahunyn Kaepadsonggisendi ng
fr amawor(gEériB 1@669%\5 4%'1?% (Sﬁeqbeﬁ@e 10) are shown compared to the template used
for library 1 (SEQ ID NO: 78) and library 2 (SEQ ID NO: 79). Positions that were
20  randomized to all 20 amino acids are shown with slash through the amino acid.

FIGURE 11 depicts the framework and library design for the variable heavy domain
of limited libraries 1 and 2. The amino acid sequence of the human subgroup Il consensus
(SEQ ID NO: 11) and 4F11.v1 (SEQ ID NO: 12) are shown compared to the template used
for library 1 (SEQ ID NO: 80) and library 2 (SEQ ID NO: 81). Positions that were

25  randomized to all 20 amino acids are shown with slash through the amino acid.

FIGURE 12 depicts the frequency of changes observed at randomized positions in
limited libraries 1 and 2. The preference of amino acids selected at positions 53 and 54 in
the light chain and 29, 52, and 98 in the heavy chain is shown. The preference (Sigma) for
any amino acid is reported as the number of standard deviations above a random chance

30 occurrence of a given residue in the library assuming a binomial distribution of amino acids.
Scoring by this method accounts for the expected codon bias and sampling statistics when
establishing a consensus.

FIGURES 13 & 14 depict inhibition of HUVEC adhesion to immobilized human or
mouse EGFL7 in vitro by humanized 4F11 variants. HUVECs (20,000 cells/well) were

10



identifiers are shown in parentheses to the right of the correspondi ng
sequence (SEQ ID NGs: 31-77). Individual sequences that appear nore than
once nay wWotoslmegps have a correspondi ng sequence i dent PCTArS201BI080RE 10
depicts the frarrework and library design for the variable |ight domain of

limted r|e he am uence of th Kappa |
consens®: OW @g)weé‘rﬁatﬁﬁoqte‘ﬁ‘f"%g E@Tﬁ%ﬂﬂi@n 016)““&?%@? %rrpar ed to
the t e%k@%ﬁce‘b‘-f@@cr@é%ingl do%él{tﬂétléns( OQ'fFaQtlt)&i}Nq he/fimRRds I:élﬁrtﬁéﬂétlﬁ aﬁ%@i P NO
79). Positions that were random zed to dll 20 amno acids are shown wth

sl ash t hhaopigtes bfier washing vaot dourﬁdamm:alwlaj@basqtegcetnhef the sotebestik pbuad ihiobr ar y
design for thl vari abl e heavy donmain of limted libraries 1 and 2. The

am no a@?ﬁlggzuence of the human subgroup Ill consensus (SEQ ID NO 11) and
4Fl 3. vl (SEQIGDRNQ 5 dedictaiiR a5i1ayvEcié 9 ﬁ@@bfttﬁe vl engh tafoaitS 8Cthé or
library 1 (SEQ ID NO 80) and library (SEQ ID NO 81). Positions that
wer e r amgBEn Xagpe I)C%SPHS?@(%E!QAB NRi Ys4Bl vk IIVNG; 1)1 Lo 7 68BR Phe
amno a t eof\r t

random E\L(g 25 ﬁdﬁ o%r%i%ﬁzg%gﬁ%@edal%g rg);alkl@gﬁgl/arg 3&3%[%%%&&91 etérlg(r%ggt Bf amino
aci ds Sellyp@‘klaﬁia‘tﬂére@(lﬁﬂshtdjﬂﬁeBB and 54 in the I|ght chain and 29, 52, and 98

in the heavy chain is shown. The preference @'\‘/%’ for any amno acid is
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cells/vell) weGeRlH pnesidtotRIRANE adi@ s&ﬁleﬁ‘@é 4f tRé Q4D CRAT QBT br theg/ i
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i nt 0°ealh WAPYCr® %’ BT & W@'a 56%8]?50“% gthce of the variable
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FIGURE 19 depicts oligonucleotides used to toggle positions in the Framework

20  Toggle Library. The DNA sequence of 18F7-graft and the oligonucleotides used to generate
the framework toggle are shown. The amino acid sequences of the original and some
resulting framework toggle regions are also shown. In some cases additional amino acid
residues were also incorporated based on how the degenerate codons were designed.
Sequence identifiers are shown in parentheses to the right of the corresponding sequence

25 (SEQ ID NOs: 88-99).

FIGURE 20 depicts results demonstrating that mul8F7 binding to EGFL7 can be
blocked by EMI1 (SEQ ID NO: 3) or Peptide P5 (SEQ ID NO: 7), but not by Peptides P4 or
P6 (SEQ ID NOs: 6 and 8, respectively). Chicken embryonic fibroblasts were transfected
with a plasmid containing the HA-tagged full-length human EGFL7 cDNA. Cell lysate

30 prepared from transfected cells was immunoprecipitated with mul8F7 in the presence of
200-fold excess competitive peptides. Immunoprecipitates were analyzed by western blot
using an anti-HA antibody.

FIGURE 21 depicts binding of phage displaying 18F7-graft Fab to truncated
huEGFL7 immobilized on a microtiter plate. Both samples of 18F7-graft phage show
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human subgroup 111 consensus (SEQ ID NO 11), 4Fl 1.vl (SEQ ID NO 12), 4F
l.vl7 (SEQ ID NGO 84), and 4Fl 1.v22 (SEQ ID NO 85). Positions are
nunber ed wocorwdi2zogw4t o Kabat and hypervari abl e regi ons aPeThS2@d/0346PTCURE 17
depicts the am no acid sequence of the vari abl e |ight domain of the human

Kappa | .consensus. (SEQ | D, NO e18F7 aft SEQ I D NO.. 86)
Pos, ¢ | oNACTEREd Ewﬁtﬂ% qobdid %@@3 RAFURCUOR PT N48¢ %Or}ce@traawg are
boxed. R Q41 %ﬁaé@%ﬁb&& 5aék@?oﬁﬁ‘bﬁﬁh@é%ﬁnlﬁ?ﬂﬂ@@@opf8Pt7h§iraﬁ ?hag%balt%\beavy
dormai n of the human subgroup Il consensus (S and t he

18F7- gr phagq SECEIIRING SW@ZystinBosineinonspegiie phﬁﬁ@&@ﬂL’émammg to Kabat and

oaql o posi t PR i BRAE phaggneeying Th B FARR CUEChHEER 4=

18F7sgr fpfStpeg bibEnyRhted eithis tROL LIS Srebl 8@Ehd & fgsartﬂfoate the framework toggle
are shown he am no acid sequences of the original and sone resulting

framewor k t oddPFREeY dapictathe aéu@dﬁngmmaduw founatcaasle ramgwiork m&tonam no
acid re%hﬁﬁgg V@E&e\%ﬁ@rd% Eﬁ%t e%%&’ds%‘é ﬂlc&‘i' 9% G ASAERS 051t c%%% ons
SI hit'i e°right

wer e de equence | |ers are OowWn 1 n parenthes
of the (tlelaﬁﬁ%d{mgggeqmema (SEQ I D NOs: 88-99). FIGURE 20 depi cts
results denonstrati ng that nul 8F7 binding to EG-L7 can be bl ocked by

(SEQ I D NO. fanits BRI S@EQ?I}CB CR@gewbS%%ﬁd lﬁ@ﬁclbgftb%étsﬂ’&é@rmclbr pe

(SEQ,! D t i tis were
REn e AR e S s G R 0 e A

CcDNA. Cell8F7-II§]\z§ aind lﬁFéﬂ@k)edSHamgm dlntansd fromexclc ef ths SRés Vemmtina peegcujart at ed

wi th mul 7 in the presenc O0-fqld excess co i ve, pepti des.

 minop o SRR RRay T bt Chy e SFateBr SOy (B SHETEEHACE | body
FI GURE Zdehn@ﬁl% %esco*?ﬂe%ﬁn'aﬁlgqfrarﬂéw&ﬁ aHH SR R ﬂﬂmﬂfﬁ @qﬂé&% Hdéﬁﬁﬁeﬁschré runcat ed
huEGFL7 i nmobilized on a mcrotiter plate. Both sanples of 18F7-graft phage

showi ncrkaseth priredhesgs taothe mighbdfl the eerr@mmdingiseqaeiagr{ SEQIR NPOsi H X3 ng

h at trol h b bi ndi i t
A R e R e A R
non- spegeducacPiegeideGrL7 interaction. FI GQURE 22 depicts binding of phage

di spl ayi ng 18F7 raft Fab to EM| domain or p5 peptide biotinylated either
through a frd&éG dapiqty pdititieroet HEVEGREhegon épinemadifired isnmdaripeussf

resi due%dﬁ%ﬂ Vo 89?19111&&9&18 W?&a@ﬁﬁfs.t HRUIWECs (20,000 cells/well) were allowed to

adhere to 96 well plates coated with 5pg/ml human or murine EGFL7 in the presence of

20  increasing concentrations of antibody. The number of cells that still adhered to the plates

after washing were counted and calculated as percent of the total cells plated into each well.
FIGURE 26 depicts inhibition of HUVEC transwell migration. HUVECs (50,000

cells per well) were grown for 16 hours in the top chambers of transwell plates, and the

membranes in the top chamber were coated with 5pg/ml recombinant human EGFL7

25  protein. Various concentrations of control antibody (anti-IgE) or different variants of 18F7
were added to the culture medium in the top and bottom chambers, whereas 20 ng/ml of
recombinant human VEGF-165 was added in the bottom wells to stimulate HUVEC
migration. Cells migrated to the undersides of the top chambers were counted and plotted
against the treatments (antibodies and concentrations).

30 FIGURE 27 depicts the amino acid sequence of the variable light domain of the
human Kappa I consensus (SEQ ID NO: 9), 18F7.v6 (SEQ ID NO: 193), and 18F7.v6k
(SEQ ID NO: 194). Positions are numbered according to Kabat and hypervariable regions
are boxed. Where sequence for 18F7.v6k is not shown (in the second and third parts of the

alignment), the corresponding sequence is identical to the sequence for 18F7.v6.
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during the Franmework Toggle. Am no acids introduced at each franework
position during the Framework Toggle are listed. FI GURE 24 depicts CDR
sequence whangedwbserved in each of the 6 SPLs for eacirCofUSRe16/034097
frameworks. Libraries were separated by framework used (18F7-graft, 18F7-K

18F7- KV, and - Changes .obtained fro ach. t he SPLs.versus the
particul ar C@I}g@é&ﬁﬁ%@l% ﬁ‘%ﬁmjﬂ? Fﬂﬂﬁ%{en%&]t&vﬂ??g’ﬁwaé’@ Eﬁlf’e‘%{%ﬁt si de of
t hese Cfl‘lﬁﬁﬁﬁ%uﬂﬁbﬁaeir{?i@c%}%sieﬁﬁk (S]@Q%%I@QII')?W (E‘&@d IWWQ@B),%M are now

shown. Sequence i ers are shown in parentheses to the right of the
cor r espdil7 mk 6HdENANEO(1BQ) Poyiftigds; ard 00mb@2Jd acdondlng icdalat sed)ngrereriableat

Rnc £ rBronytenpeet oV BBK sSfien R BB SHE ol St BRRES SAINFG oF 2 e
humas orthdalisehrHLé cbﬂespiohdia%lqudéuémi@iicz@dcéﬁ&ﬁle@qm@é for 1I9WYEEs (20, 000

cells/well) were allowed to adhere to 96 well plates coated with 5ng/ m
human or nur FAEUBRERI7depicts idiptiensehid 29 xanagieEdemageionie bying Be} s 06f

ant i bw)élonl%d%'%‘g@n&io c\% glbtrl%?é,&%aﬂsé%ib%g ‘ered to the plates after

washi ng were cou and cal c ercent of the total cells plated

i nto each welHIGURBI3REp2Es thhbhitésof DKFDi16T9Rermfgrdff ME{or igf@dinthweink m grati on.
HUVECs é\‘S%g 000 cells per well) were grown for 16 hours in the top chanbers
of trandWibSi7 Wikalere andrin combinstinm vahes anH-YHEF epibe¥anber were coated with

5nmg/ i i g . i Mar i i trol
/gl T eCO’TtP'IGI@J’gPLEE) ﬁgg@gﬁt%hﬁn&{ Of loflatal ﬂ%@%gas%ﬂ'aﬁ%wh ln%%l@ﬁ%@@l@

anti body (anti - rent variants o F7/ were added to the culture
medi um iatorthed trogoralndatioot wolrue hiady&GE anstbedpas 20 ng/ M of reconbi nant
human VEGF- 165 was added in the bottomwells to stimulate HUVEC mi gration.
Cells mgrated to the undersides of the top chanbers were counted and

plotted against the treah)ppAisEPAPESERIPEIION'GFCAIEARVENTROR) . FI GURE 27
depicts the am no acid sequence of the variable |light domain of the human

Kappa | consdisugyveqa8aqpropidiomeghods1@mmosdioaSKGs ki KOcles 98 nanafadtut@for anigk

(SEQ.I1 D 94). .Positions are nunbered according to Kabat and
hypS?varﬁI@b[r%anll‘éathﬁs are boxed. Were sequence for 18F7.v6k is not shown

(in the secomsttaRGtisE ehefydb Scodfpobfionslkity BAE Ritikles b af QAL@EPAD PrdVgded
sequence is identical to the sequence for 18F7.v6. Fl GURE 28 depicts the

ani no adf¥¥itequence of the variable heavy domain of the human subgroup |11

consens . 11), 18F7.v6 (SEQ ID NO 195), and 18F7.v6k (SEQ ID
NOC. 196;éen%§[§%élhgﬁ@%ire nunber ed accordi ng to Kabat and hypervari abl e

The techniques and procedures described or referenced herein are generally well
20 understood and commonly employed using conventional methodology by those skilled in
the art, such as, for example, the widely utilized methodologies described in Sambrook et
al., Molecular Cloning: A Laboratory Manual 3rd. edition (2001) Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. CURRENT PROTOCOLS IN MOLECULAR
BIOLOGY (F. M. Ausubel, et al. eds., (2003)); the series METHODS IN ENZYMOLOGY
25  (Academic Press, Inc.): PCR 2: A PRACTICAL APPROACH (M. J. MacPherson, B. D.
Hames and G. R. Taylor eds. (1995)), Harlow and Lane, eds. (1988) ANTIBODIES, A
LABORATORY MANUAL, and ANIMAL CELL CULTURE (R. 1. Freshney, ed. (1987)).
Definitions
An "isolated" antibody is one which has been identified and separated and/or
30 recovered from a component of its natural 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 preferred embodiments, the antibody will be purified (1) to

greater than 95% by weight of antibody as determined by the Lowry method, and most
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regi ons are boxed. Where sequence for 18F7.v6k is not shown (in the first
and third parts of the alignnent), the correspondi ng sequence is identical
to the sewoenwe2dwr 18F7.v6. FI GURE 29 depicts inhibiti @eoTafS2{023897
xenogr af t tunDr gromﬁh using hul 8F7. v6k al one and in conbination with an

ant -VEGF epi.cts inhibitian of LXFL 1674 eno raft
imor " oPEE b LR thin S by SRS DAL ke wERE PP P g e EhERey e
anti bOd)be:ﬂe%El SdinHeRil 6in$nd LM k@%&&@ WRfush %Pg%lﬁhln% 1086 ReRicHASE 8t g;glta ation

using hul 8F7.v6k alone and in conbination with an anti-VEG- ant
DETAI L Emowg@ml@ﬁy@@@AﬂHEundﬂr/Eedﬁbm oT henticdvamng cawlitpms wisidg ;Cowetalss;ds

conp05| ons, arti.cl uf act EGFL7 antlbodles
oot o R St AP i F Rt RO el e P iin S Wil e ar ¢
are Brovédbahingk et sifeeneleabt dne ¢hmipakes off the ahEbduYsadasaleidirbhaeadyilles

described or referenced herein are generally well understood and conmonly

enploye@0U§¢ﬁ@“@én@éﬁﬂﬂﬂﬁdﬂwﬁéﬁh@H@ﬁ@bvﬁﬁvdyM@%beﬁﬁmwmé@Y@ﬁkﬁﬁéH@rt such
as, for %éﬁgﬂ éhe wi dely utilized nmethodol ogi es described in Sanbrook et
al ., MPecular 5h|ng A Laboratory Manual 3rd. edition (2001) Cold Spring

Har bor Labor atro'tisolied'Ssucldohdd Spldécal: islamboleic d‘dldfmoﬁbﬁalﬂm 1FREMMEABd| N
MOLECULAR Bl O.OGY (F. M Ausubel, et al. eds., (2003)); the seri es METHODS
| N ENZYNERaestyd (rA@aadéffﬁSt:Oer@ggamm% npeleps@ridbmolgcpraith) which Kpppidivaiy M J

MacRper 1 Lane,
eds. B( 135%“%&%%16%%‘%%1 %ﬁﬁﬁg&%&@kﬁha% agl(rﬁid %Ds%h%te%%@wé%ﬁum (R |

Freshmﬁyanmﬂm(ﬁmﬂﬂﬁmﬁntmnbnnKWSﬂnsgﬁnwhmh@haﬁndd1mnMuhodyﬂm$dmndeMM|ch
has been identi sep rat ed. apd/ or eggvere froma cong@nent of its
At au

nat ur al &Y Sﬂ%wgere I3 Sechiiamd ficiatid MRIPTHIG S LRSS dhnent ar e

mat er i alngticetls, Wbk e rﬁnei@&@tre@ nWEIER 281 AEBRSEIE B del BALBRRUICmbRESf OF the
anti body, and may include enzymes, hornones, and ot her protei naceous or

nonpr ot sPhiaines s cedbsIthet esdingnly gxpteey the dntéyrsydilreen tfer exahpleatha ystye aid | be
Cowr'y mivdigthic & SRrnbPal sl r S Fm S B) WBTHE () 10 A degree
sufficient tahebésd Mn@tEGERSintifodyest dinemtibody that binds to EGFL7” refers to an
antibody that is capable of binding EGFL7 with sufficient affinity such that the antibody is
uscful as a diagnostic and/or therapeutic agent in targeting EGFL7. In certain embodiments,
an antibody that binds to EGFL7 has a dissociation constant (Kd) of < 1uM, <100 nM, <10
20 nM,<1nM,or<0.1nM.

“Binding affinity” generally refers to the strength of the sum total of noncovalent
interactions between a single binding site of a molecule (e.g., an antibody) and its binding
partner (e.g., an antigen). Unless indicated otherwise, as used herein, “binding affinity”
refers to intrinsic binding affinity which reflects a 1:1 interaction between members of a

25  binding pair (e.g., antibody and antigen). The affinity of a molecule X for its partner Y can
generally be represented by the dissociation constant (Kd). Affinity can be measured by
common methods known in the art, including those described herein. Low-affinity
antibodies generally bind antigen slowly and tend to dissociate readily, whereas high-
affinity antibodies generally bind antigen faster and tend to remain bound longer. A variety

30 of methods of measuring binding affinity are known in the art, any of which can be used for
purposes 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 (RIA) performed with the Fab version of an
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of NNtermnal or internal am no acid sequence by use of a spinning cup
sequenator, or (3) to honpbgeneity by SDS- PAGE under reducing or nonreducing
condi t i orsousivgoWaonassi e blue or, preferably, silver ecaius20lssioar ed

anti body includes the antibody in situ within reconbinant cells since at

pr esent SEPADHRAT RSt HOEVENET S0l St St aH b BUPIFE FoBoTt BEVED by at
| east onguRBA bidd ﬁ@dfﬁ&ti&ﬁ]pabs%‘raﬂt?% a;e&'ﬁhﬂﬂaﬁhg';sb acthd mplpgul e s a
nucl eic acid nolecul g t is identified and separated fromat | east one

cont ani wantentraddredfy abiabatel atighe inghe rospicstofiattitiaionseticsarf uhlpbelséoci at ed i n

t he natur e of. the anti.bod ucl e | at.ed-nucl ei,.c acid
ot coul anfiger A Zpfitind PiofiirigSf i § AR Bl FaRgh o frropR i LORIGRGT |
nat use. (10 atdl Bl 293 8658k ). ”lQJ@%hl%céﬂ&tﬁ(ﬁfﬂ‘él@th@b@a?'rﬁickd"tﬁéﬂlﬂﬂ@;d from
the nucleic acid nolecule as it exists in natural cells. However, an

i sol at edDpury) @rccoatadpveprigtnyith 3 ngml@é 8 captriieg anteFaly im}lh?éb’ écanns! Eahd ai ned

in cells, %S'gﬁM%{S&ih&l a%%a%@fl%s@r Elpfsu%g&lugﬁtg%/%]\té@%dewn % @Wév‘?ne the

nucl ei ¢ aci e 1S Ina ¢chfonmosona ron di romthat of

nat ur al se@hl sibunhfreintPBSMor &nd to fkdholiraatrodmdyr @ﬁtur@.@ppﬂmklrbﬂdl‘y k@), i nds to
EG-L7" refers to an antibody that is capabl e Ofupl nding EGFL7 with

suffi ci éﬁtoneﬁﬂﬁ?rhﬁwlaéa@ﬂmt FPHE: B0t PHdyf6irdM s dt- eﬂltl%fg e A&t i ¢ and/ or
t heﬁapelg%ﬂlaq d‘?igﬁ&]is del ﬁa%f&?%kfagt (& lcbnsibBntGRH Qgs&(sﬁl &Mﬁ%ﬂf%@ﬁfnt i body

that binds to EG-L7 has a di ssociation constant 100 nM <
10 nM <nfibeuy, Fabr-12; i6 PiesM ct'aBj QAP ACatckt Res §7:4983d620)| Yhe dhbofitacithe
strength of. the sumt otal coval ent interactions etvveen | e

o o et inbulid iR e Sp M RASRon on Font i B & e iR e e
(e.g., FhBuﬁD"’éd 980 thatal @RBrikm ol RatiRd. PRSI SiBe nAStuHS aek t'i‘zﬁ{s?érfédt mendl ng
affinity" refers to intrinsic binding affinity which reflects a 1:

i nt er actchpnra@etedenneehaben st wbmeteiperdiung (p@i for pae hour). Mleb@}bnaﬂﬁﬂiélant i gen).
The ffinit

oy tihe ar e ta et ed il mESy R 05 redr Re PR slay Re bifbn o

met hods hkhouied, 150 Faw@n bf sdinelland (Mg réStasem deseickbeil isheided, ind Hayplads ki ty
ant i bodi es general bind antigen slowly and tend to dissociate readily,

wher eas caw@a@wa iop{outgapw et flackpidy fasiterimaesg Angeasedensaigagend to
remain ‘EJ i R@Q&fs tha% ?rae\%hﬁtt 285, SFEhINQESI ﬁ%dlﬂgaﬁeugﬂog& Y pg'étlﬁg affinity are

known in can be used pur poses o e present
i nventi Qﬁmpam&l th@mg hisagd. r Alctordingtb anbtherdnsbaalirgetteseKd be & divaldehie
20 measured by using surface plasmon resonance assays using a BIAcore' "-2000 or a
BlIAcore™-3000 (BIAcore, Inc., Piscataway, NJ) at 25°C with immobilized antigen CM5
chips at ~10 response units (RU). Briefly, carboxymethylated dextran biosensor chips
(CM5, BlAcore Inc.) are activated with N-ethyl-N’- (3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) and N-hydroxysuccinimide (NHS) according to the supplier’s
25  instructions. Antigen is diluted with 10mM sodium acetate, pH 4.8, into Spg/ml (~0.2uM)
before injection at a flow rate of Sul/minute to achieve approximately 10 response units
(RU) of coupled protein. Following the injection of antigen, 1M ethanolamine is injected to
block unreacted groups. 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 25°C at a flow rate
30 of approximately 25ul/min. Association rates (ko,) and dissociation rates (ko) are calculated
using a simple one-to-one Langmuir binding model (BIAcore™ Evaluation Software
version 3.2) by simultaneous fitting the association and dissociation sensorgram. The
equilibrium dissociation constant (Kd) is calculated as the ratio kog/ko,. See, e.g., Chen, Y.,

et al., (1999) J. Mol. Biol. 293:865-881. If the on-rate exceeds 10° M S by the surface
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followi ng. In one enbodi nent, the "Kd" or "Kd value" according to this
invention is neasured by a radiol abel ed anti gen bi ndi ng assay (R A

per f or redweizbtv/i2be4Fab ver si on of ananti body of i nteresPCar$203401i gen as
described by the follow ng assay that neasures solution binding affinity of
Fabs for anti Fab W|th m ni mal concentrati on of

UI| br ati
(1251 ) - IP45E18 esé?ﬁf“%/ SW PKe t‘iﬁ“&&%ﬂ’& éatBFth fetrrineshbx ey ne flgpressinhpel ed

antigen, Er‘[&&gft@éﬁrﬂcﬁde‘%ﬁatﬁ%h@fﬂre@ﬂ{e' 19@1@%‘@'& Re@RasRNh ubRbecabt thRdyncoat ed
pl ate ( 1999 . Mol Biol 293:865-881). To establish

condi ti @mtsns‘ltyr(exm@tlalsgaiw nm; crossianet 340 ame 6 (Myrsspasy et 256t dd 29ndf ni ght
wth 5 m .of a ca i Labs in 50 MM sodi um
car bonat® l(aB‘i-igfﬁ1 96‘)“ %ﬁQ{ lﬁg@ éﬂfﬁa?ﬁ% glbeyw(c?ﬁpcg% %f??)s ovi ne serum

al bugi n cbﬂceﬁa&lctrgroftaﬂ@getncasfmea@u@@m 8 sdctrb ety tsaop ey @&tblﬁ-@lo(naélﬁlﬁ@éti mat el y
23C). In a non-adsorbant plate (Nunc #269620), 100 pMor 26 pM

[ 1251 ] - apeatigehotametani e ImtﬂWl Jiosk 8800-serics $4-MAmInFR esropitenest (e. g.

consi st ti-VEGF antibody, Fab-12, in Presta et
al ., gg%%ﬁec%?&l@ %7“%8%“2@ The Fab of interest is t hen
i ncubat ed ovdameitght' vebmmﬁuensedtﬂae:m ri@uimidb@fbmt@amhclmacfmoacmlenger

period (eag)ée, 65 hours) to insure that equjlibriumis reached. Thereafter,
the ni x©ap %ﬁtéantsp%gg anqther %lee%cl%@pwﬁlé 1td13éb%enf18}kefin‘8%‘é’PPeﬁV%0fr oom

t e”%r a%‘!ﬁ gpcléﬁmg" wiliof rP8€ t&‘ﬁ&"réularﬂb%bf%%kﬂd%é_ﬁ%lk@ nlB%%.té %ﬂ%ﬁ%ﬂﬁe it he

pl ate was elght tines wt Tween pates
have dr DA s¢gOents mag bk lighted.cAmithér tayd oﬂmwmphugewmeﬂomcnhm@mgf is

added, and the plates are counfed o TopCount nter kard) for
fen i natHe EoTELHId PORETOI G PO R Giioe Pebe s BF YUdual to 200
of maxi n@horké.Ndbgn %&01%r&?@%aﬁl@rofu%nbrﬂo&sor%Eﬁédﬁth&alﬁbﬁ%ﬂ‘ﬁht@%%ﬁdﬁs

Accordi ng to anot her enbodi nent the d val ue i s neasured by using

surface tlpﬂya@gmrqdesaddaméaatssdwcmS lrra;ymg Bbmraéongmni oqdicetionman
Bl A 00 ( Bl.A bilized
ant 1gon e R panyet sk Ainee AR LY RSB G b DR ot o

dextran thﬁ%@dﬁEe@ﬁnt@hh@?edo%f aBlofcqiiQipbAtntiodait Bordfitd thathest dallt id-tBEdyy - N -
(3-di nethylam n (ﬁq‘ropyl car bodi i m de hydrochl oride (EDC) and

N- hy dr oxysigebeatechlers vNRG)e hostsmemey Mercpres. @fmﬁm yasfors ajersaple of ons.

Anti gen d'n%c gH tH% %)ggzr\é\%sﬁﬁll %@%SSQ%}?%%? tauaet 1?61%1 | Ei NE Qe Y o% r(s ~0.2mV)

before inje o0-achi eve appr oxi et el y 10

r esponsecfinted ® {drtdh aofrecoupinent qxpasseivm Ved%aisv @Msﬁ@plph gedonjteadnt oectofs" ant i gen,
| M et hanol am ne is injected t? bl ock unreactg roups. For kinetics
measr enﬁmrgsmwcm Ineggngral. xpiession ¥Cers ph pti Ulﬁéecomblnant DNA

techniques are often in the form of plasmids. In the present specification, "plasmid" and
"vector" may be used interchangeably.
"Polynucleotide," or "nucleic acid," as used interchangeably herein, refer to
polymers of nucleotides of any length, and include DNA and RNA. The nucleotides can be
25  deoxyribonucleotides, ribonucleotides, modified nucleotides or bases, and/or their analogs,
or any substrate that can be incorporated into a polymer by DNA or RNA polymerase, or by
a synthetic reaction. A polynucleotide may comprise modified nucleotides, such as
methylated nucleotides and their analogs. If present, modification to the nucleotide structure
may be imparted before or after assembly of the polymer. The sequence of nucleotides may
30 be interrupted by non-nucleotide components. A polynucleotide may be further modified
after synthesis, such as by conjugation with a label. Other types of modifications include, for
example, "caps", substitution of one or more of the naturally occurring nucleotides with an
analog, internucleotide modifications such as, for example, those with uncharged linkages

(e.g., methyl phosphonates, phosphotriesters, phosphoamidates, carbamates, etc.) and with
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nMto 500 nM are injected in PBS with 0.05% Tween(tm 20 (PBST) at 25C at

a flowrate of approximately 25m /mn. Association rates (1cOn) and

di ssoci atwonroreaie®4( kof f) are cal cul ated using a si npl e PomAFSE@OOBMITLangnui r

bi ndi ng nodel (BIAcore(tn) Eval uati on Softmare version 3.2) by simultaneous
soci ation an soci ati on sen gram l.i brium

fittin di The e
di ssoc?&%%ﬁ Eekeesine (mglil afss) BHOBBP TR HRAPS 10 %ﬁ? &mmngSee e.g.
Chen, Ypen@e{nt Boiotick, 35%81955 \;’or exiRble, Bidddins @93; rﬁ@ﬁea%ltoxhﬂc 511?1%091@5 st exceeds

106 M1 S 1 by the ‘surfacepl asnbn resonance assay above, then the on-rate
can be geptedayi mzéﬁlblwsms; atg).dhdse wotheisteeculatopséngh aﬂghn@cphcma@ueett: hehosgeasur es

the i ncrease.or se in, fluo ence sSSi on ensi.t tation =
505 nm <BRRURLRE S IOE e B GRASS Bl bR S B R S TRt P oen
ant i bodyoffaming fkhtord) tRBSwithhddiBed iifkdo8 (P eapmCorferic MeERRSICE, ctc.),
concentrations of anti gen as neasured in a Sﬁg(gt roneter, such as a

st op- f | @wwsH s ppagddisd @rmﬁmfdh%n@mclf(omw)l hegraapitod fhedrydgorgbemuser i es
SLM Al tt Th
Corm ~vorguifs SLGORIBLATERES i IRAREHS uibicr bh oo Bt Bufe 1 4= T
mol ecul @hogpatel gows, prbwﬁﬁdddfytstﬁQaﬁIQﬁbﬂ&eﬁantthﬁ,Or agivdtedao phipate ddditivasl been

| i nked. One type of vector is a "plasmd’, which refers.to.a circular

doubl e diKagry é@j amonaéabclﬁqﬁd@&mrw befoniugaiedito palid regminielid sHppOB® | | gat ed.
Aot her htRea 3 YRR OIS o HEGRA orAﬂI%ttl 4 WHRSnfifics (R 6L ORid S a viral
vector, éreln additional % ts ma |gate Into t viral
genone. cﬁﬁﬁng'gmupemieﬁes odifenc hpam earbén aum@nﬁ)mhmﬂnydmpyisamy aso ban a host

cell into .which the e introduced er| vect.ors havi a

bact er | ARG 6 SdEbProting s & il Qhn R PR A SEOUS AT
vectors oﬁvﬁbsse, orraeaxﬁmo%@ﬁ?garmm g@f{éra{gq&&wmqwarb@ndlwlﬁg ref 8Gnipl,0 the
genome of a host cell upon introduction’into the host cell, and thereby are

repl i cae®-aktbl. Sbw@-lallylhé' fhesso- (gre%@znéo ﬂh@s@@v@pcy@@rsvaarmne@& giphaar e
capable of di.rectin ress on en s, to i are operatively
i A5

| i nkéd. “SUCH"YBE Oy 1t3¥eglcr% WP G & 4RI r%‘yésge*? é(’é?ﬁ?? HO8% PR on

VeCtOFSﬁn@&&m%hgﬁkadlk@ﬁmﬁﬁsﬂ@?&uMﬁ@k%@&nd@bam@ﬁ@ﬂ&%ﬁkQﬂaM@@hﬁh%s I'n
general, expression vectors of utility in reconbinant DNA technlques are

often i mqtid ribepide of)nepam@r%lghosphpctl%@ré%@@ﬁﬁn@d@crpplﬂ@@tb}bﬁtem%uvasm d* and
"vect Or"mﬁﬁ,é régﬁu HS g e”aflﬁh&ﬂ%‘ﬂﬁﬁ%ém | E’?ACY L&A f& 1imiPld ronuc! ei ¢ acid,”
I'n éhgeag y ﬁ

as used erein hers of nucleofides of any
| engt h, eﬁfwdlmmkmberaﬁlphaqﬁlaﬁl\ié\repﬁt&d InyCH(GQﬂ (”dﬁsate 9NP(%eS ("dithioate"),

dooxyT | RATNG] o811 0o, P BRIHTOTOR! 085sr AR s urh oL 950.2h ey
1ndependently H or substituted or unsubstituted alkyl (1-20 C) optionally containing an ether
(-O-) linkage, aryl, alkenyl, cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a
polynucleotide need be identical. The preceding description applies to all polynucleotides
referred to herein, including RNA and DNA.

25 "Oligonucleotide," as used herein, generally refers to short, generally single
stranded, generally synthetic polynucleotides that are generally, but not necessarily, less
than about 200 nucleotides in length. The terms "oligonucleotide" and "polynucleotide” are
not mutually exclusive. The description above for polynucleotides is equally and fully
applicable to oligonucleotides.

30 The term “EGFL7” (interchangeably termed “EGF-like-domain, multiple 7”), as
used herein, refers, unless specifically or contextually indicated otherwise, to any native or
variant (whether native or synthetic) EGFL7 polypeptide. The term "native sequence”

specifically encompasses naturally occurring truncated or secreted forms (e.g., an

extracellular domain sequence), naturally occurring variant forms (e.g., alternatively spliced

17



or any substrate that can be incorporated into a polymer by DNA or RNA

pol ynerase, or by a synthetic reaction. A polynucleotide may conprise

nodi fi ed wochwoRdes, such as net hyl at ed nucl eoti des ana@cCrluseeioanabogs. |f
present, nodification to the nucleotide structure may be inparted before or

after asse I of the po The se u ce of _nucl eo

It or oo B R e G Gl sy The RerBi S RS BT et  ur t ner
nodi fi edoRftigh p%l/;ﬁ')%ﬁ'ﬁ&é Som L&ﬁ{g tBe aﬁ%oc&'ﬂi A&lﬁ&ﬂc@ b Wn‘ﬁﬁ'lrﬂlyl &Qﬁllnn @dver7 t ypes
of nodifications ‘i nclude, for exanpl e, "caps", substitution of one or nore

of the maatamalllhy temc‘mvﬂd tyge BGHLGokhdms e idoraly rafesd togn amoeadidst@oniade
nodi fications su or those with uncharged |inkages (e.g.,
met hyl 3‘8?6H3 ﬁg§ﬁ§% gﬁﬁﬁﬁgfg ters phosphoam dat es, carbanates, etc.)
and wi t hchar ged térhiskag@odye afd ¢ nﬁﬂﬁiﬂb@ﬂfbﬁﬁh’%@%&&ﬁmte@ﬂ%@&%ﬂﬁﬂﬂ thbi oat es,
etc.), those contalnlcg endant noieties, suc for exanpl e, protelns

(e.qg.., mradegsersc angdynohede mendcinsal eyibodicy far c: |§e élﬂlnl iasth gsantpct monosiqnal
etc.), t Q%o 3%)2{{3) (%cn&%ﬁ gl?t b%tdi) ft'wglen (flrbl gleg'ef\nulﬂg elcﬂic abtlb&ilgs % t hose

contalnlng oac 've oron & dat i ve

met aI S, badpecific ahfilasieseo rlmeg mthgy aiﬂﬂylt alte@reﬁredtmols)glcmi ddaivipdinidires; dlscnkages
al pha anoneric nucleic acids, etc, as. unnodi fjed forns of

(e

t he pol yiiedeestiptensipod {ipgments (aéﬁ*ﬁsc(ﬁlﬂoe@ Hbglﬁ%? %@4 hejeigkpanstbefrGany

pre%@”tbb%uhﬂﬁlﬁ&&%&%d%ﬁ&bpﬁgﬁl ; ggd for exanple, by phosphonate groups,
an

phosphat e groups, protected ard protecting groups, or activated to
prepare addlﬂh@mahlhwnk@gésﬁh@uadﬂﬂhmmmmbmmunbe@mndeﬁ&mannﬂﬁgd@ﬁmmsnjugated
to soli r sem.-sol.id su orts

3 be. .
e oho e s S8 b Seie R i e Badie b g AR BTk 88 ST ol ot i es
of fromokcld a0t QA rRARLAIYORIP its F&ﬂ@ﬁlalhmfgeﬂyhéww AesaribsliAes hyadveggd to

standard protecting groups. ynucl eoti des can al so contai'n anal ogous
forns ofdlstmhﬁ@céthmugdie@tﬂw V@I@é)ée @Qrgan@ﬁmﬂm@yee Beneomgeitiatédhiowhreen the art,
i nclydin

S et BL TRl b gt s St Hinsuihle FeliSin RS @i rrer o

sugars $ieRs, aScEindREHAAS bl XN rBia®Botalin X AHEShaiR HA@ IR IR BRiS varidblanose
sugars, sedoheﬁguloses acyclic anal ogs and a basi c nucl eosi de anal ogs such

as met hylomainsodingaorohiehbt canserscd prisiphvel waieblc domekuges catieg throfrapierked by

| t but
ar e not X TGO BAR of FARRCHA A RRR LN Galch S o B RURS PRk Ry ™
("thi Oatlz&gély aBOB)rg e( p-ghdeh c@eigatgtion, (CunbdiRad by dnedHVERS) WhE(l(ﬂ)ﬂRl lddpO) OR , CO

or CH2 ("formacetal"), in mhlch each R s i ndependently H or
subSPi t GPBRFCHPL:FASE dibBIME casetioamiay p%ilofz@leéyshsﬁﬁt%@rq yITREAVES it fghan et her

(-O) TichKa%% hdl Ygetd KEQYe proVifliQaykKE FRE¥GHLAGHE With (RS HAMRA! b thNot  al |

| i nkages 1 n a
other chain, contribute to the formation of the antigen-binding site of antibodies (see Kabat

et al., Sequences of Proteins of Immunological Interest, Fifth Edition, National Institute of
Health, Bethesda, MD (1991)). The constant domains are not involved directly in binding

25  an antibody to an antigen, but exhibit various effector functions, such as participation of the
antibody in antibody-dependent cellular toxicity.

Papain digestion of antibodies produces two identical antigen-binding fragments,
called "Fab" fragments, each with a single antigen-binding site, and a residual "Fc"
fragment, whose name reflects its ability to crystallize readily. Pepsin treatment yields an

30 F(ab'), fragment that has two antigen-combining sites and is still capable of cross-linking
antigen.

"Fv" is the minimum antibody fragment which contains a complete antigen-
recognition and -binding site. 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
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pol ynucl eoti de need be identical. The preceding description applies to al
pol ynucl eotides referred to herein, including RNA and DNA

"d i gonucweabiodesdo4sas used herein, generally refers to fhoms0iges®eal |y

si ngl e stranded, generally synt hetic pol ynucl eotides that are generally,

but not nece sar'l | ess than abqut 20 ucl eot | de |n Ie th. The terns
"ol i gondit el lesp%}e;}m@r bR RN TN e
descri ptinRey apeﬂ%xﬂbwpe?ﬁhyﬁﬂ@r%géu @HeStht i Epdf@lﬂeyv;aaﬁlﬂstﬂahﬁs@eﬁ{é ipabl e to
ol i gonucl eotides. The term "EG-L7" (|nterchangeab termed

"EGF I|KémMEwﬁsmanmmepgemmmyhma@au@@dhmaféwpanﬁEHEEsnﬂumhaéémspeulf|calIy

o on K i etk BhERy SR R FipaRe R Bt B Bhries 3 e SAESH B

speckf i gatfhae FNROTPAVERSMBAtUSIRIHi Vel AR Sk IHNRS EdHTSnEideRbindRG! Pt citpr s
(e.g., an extracellular domain sequence% naturally occurring variant forns

(e.g., & thsrantibodsel Jowpyer.coan asmglc whigbsalomea (oy halg efirn Frngomprigng enly

vari ant Shred ?]ﬁllises{%g& Wf&rda ta)ﬁPg @%L’ the a%%ﬂﬁ tt?lrecX?flgg Hoih@a gé%&éﬁ%ﬂ%r ot ei n.

conpri si ng nce occurrin
The termi %mkdaﬂynqwﬁﬁfﬂéeaaﬂﬂ@mmﬁ s@gnerally refers to an am no acid
sequence found |n a naturally occurring EG-L7. The terns "anti body" and

"i mmunogl! obulTihg aarﬁégﬁ@@foﬁlq“»%@élﬁ%%ﬁh@é%ﬂt%m ﬁﬂ%ﬁé’%%%\%lé%%éﬁééh tincl ude

nonqggl o I

ant ﬁgodl%gés)taﬂ P%FH @g Og;t\l% er Cﬁéﬁll é}tl vglpe%tg dg%rl od| esﬁ%mﬁg%b Eahcel f c
antlbodmdmnpeo@aﬁabmsnmcsmwheambohpmnnsmsofﬂmm@aa@dmhe@Héﬂbﬁhumnbhdn@es|red
bi ol ogi cal activit and o, i.ncl ude. cert ant i agnents (as
desor | bORE PRIt Bt TerliBeh) i SEinD 05 14 b AT WL 2 od
and/ or - ahbiiRicHRE 'é%rﬁgne Ié@?du%ﬁﬁ BF th¥@bhakt Qi nfaﬁfs%re&atf?eé ol filp. tHIAS"),
certain portions of the variable donmains differ extensively i n sequence

anong anbiibuli fezsgnmts ar@nallyedere nradvecdiasiing of Hall f@gmmfswduclyh@fe hétageh

particul ar,_ant rti.cul ar anti the v rlablllty is
ot 5veriyBRbARE: b 10 BeReh e hEnER EFRraih RS Yy Mt it is
concentr at ed Tha "Il@lﬁt&fhaﬁlg'gdiﬁhft&o@léé (iggh 30 ERbENRY) fidhi 41y elcBatd spealgs Eeﬁgl ons
or hypervariable regions (CDRs or HVRs, used interchange Eiébhereln) bot h

in the Ibeghtigneddp ﬁngﬂﬂtw catbyadigtineh ipes.waHechlisinga Gerar hamb pesesd ¢ ghl y
conser veﬂge ﬂﬁ{nblagﬂ \é&r&qﬁ FC&%%It Hfmglh? cal I ed the frarremprk (FR). The

vari abl & donains of Ihative eavy and chai ns each conprise four FR
regi ons, Iargnmymad@pﬁﬂmgmanba&heemm@aﬂbmgubam#amdo@@ﬂmﬂnhaﬂh@wybhﬁﬁg HVRs,
whi CQ : ?rrnrrPluln(o)gloﬁuhns can be assigned to different classes. There are five major classes of
immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of these can be further divided
into subclasses (isotypes), e.g., 1gGy, 1gGa,, 1gGs, 1gGy, IgA |, and IgA,. The heavy-chain
constant domains that correspond to the different classes of immunoglobulins are called a, 0,
€, Y, and p, respectively. The subunit structures and three-dimensional configurations of
25  different classes of immunoglobulins are well known.

"Antibody fragments” comprise only a portion of an intact antibody, wherein the
portion preferably retains at least one, preferably most or all, of the functions normally
associated with that portion when present in an intact antibody. Examples of antibody
fragments include Fab, Fab', F(ab")2, and Fv fragments; diabodies; linear antibodies; single-

30  chain antibody molecules; and multispecific antibodies formed from antibody fragments. In
one embodiment, an antibody fragment comprises an antigen binding site of the intact
antibody and thus retains the ability to bind antigen. In another embodiment, an antibody

fragment, for example one that comprises the Fc region, retains at least one of the biological

functions normally associated with the Fc region when present in an intact antibody, such as
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connecting, and in sone cases formng part of, the b-sheet structure. The
HVRs in each chain are held together in close proximty by the FR regions
and, w t hwohel0deP®4from t he ot her chain, contribute to Phe/Uuserwmsioon of the
antigen-binding site of antibodies (see Kabat et at., Sequences of Proteins

Bet hosdd KRBT 1Hy5od eIl etod naErAPRS Hre RO P B 19 1

bi ndi ng ;&R ABLHRRLY, ah AnBHo B rd BRIt isUhof3A R AntiRUY A4S hef {emtv@yo AdIPGE ONS,
such as participation of the antibody in anti body-dependent cellul ar

t oxi ci t pubseapalln sihitpe $o aomtast artitodpo dives g psubvosstibody fraomerit cmy
antigen-binding fra nt cal l.ed "Fabl fragnents,,.each with a single

ant i gen BIREMTER &7(E8n DU Llked p O Eg sCqtPaGSsRbIC R sutltmlad VPl ect s i ts
abiIgtysﬁ@ﬂgyysmgmbgﬁ@nﬁeadiIy. Pepsin treat ment yields an F(ab')2 fragnent
that has two antigen-conbining sites and is still capable of cross-Iinking
anti gen. " Fv'Thederphdhypeiverelte &eiomhody VR: aginghY.”wHica iisedbrarainnefces tedrpl et e
anti genr it . - bi_ndi (fe. 4l t Wo- i eci.es, is

Fogi on ConERtehaRiBOd, Ol hichaRe RrchAEbR R ARG o) &

domai n istrutu@hiy definst ooyl @dieraBs attitadicdBombrisasik ROV Rs; ¢ira¢ m thy Vapddi,es, one
heavy- and ogne |ight-chain variabl e domai.n can be covalently linked by a

f1 exi bl élp&pYiad hicarbthesfe -k hat LEhJnmagrt andivgdicedis arthb? AsPEhamedci at e
in g0" digfRediG ofthd H&Wl@s,%ﬂ@k@qgg%ﬁcﬂla} NWeli &bd%ﬁlﬁ@'aﬁﬁﬁ%lfber%v jpecies. It is

in this confrguration that t ree HVRs of eac ari a omai n i nteract
t o defi menfamirenfingpreilficity tcnantdbties.ofed, be.,SUr §tat.e/mhiunibel NFFVE (2D00kr .

Col l ectively, t Si. X Rs, ¢o r antj.gen-bjndi specificity to the
anti bodyoridaie i e litivis oGyl Bidre Shies teamdnd ot e my
conpri s INgG, 26U e LdwEs Iﬁﬁﬁﬂ# d)cghlfrﬁfg &H}eﬁatahﬂﬁdblzigs%ﬁsikﬁﬂf‘g & fdaty to

recogni ze and bind antigen, although at” a lower affinity than the entire
bi ndi ng chiinenlyrire firmbofal agdetabledh ghe absencaiofsightehaorfscang., Homsaisn of t he

1 adtonCaArTREr r S eEao FPRGaaNt eORD SoRutr i o Risw'ocr & Bl 78 dige ey
the caroge)t erm nus of the heavy chain CH donain including one or nore

cysteines fromthe anti body hinge region. Fab'-SH is the designati on herein
for Fab' in wvhignbered HEXR delinpatipessirg tieyss)andfarg ¢sopppsedhercdonicdsalsbar a

pai 15 o EAEr e ey A A0 (D RIFEb ok AL AT R B aRE R, °°
chemi calthemugl dongsond§ usdt(Klabatyer fif aSpgrericas af BroadistoKmawnolokivel Idrérghr Sthhai ns”
of At s 1 TR 0 detas ki tt A 20 sttt BoRat S RS 188115 28 hothia

refers instead to the location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-

917 (1987)). The AbM HVRs represent a compromise between the Kabat HVRs and

Chothia structural loops, and are used by Oxford Molecular's AbM antibody modeling

software. The “contact” HVRs are based on an analysis of the available complex crystal

25  structures. The residues from each of these HVRs are noted below.
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be assigned to one of two clearly distinct types, called kappa (K) and

| ambda (1), based on the am no acid sequences of their constant donains.
Dependi ngworrotonieami no aci d sequence of the constant domairusediowb@pT heavy
chai ns, innunoglobulins can be assigned to different classes. There are
five major class i ogl buI i ns gD, IgE, 1gG and IgM and
several of tH& QB?%Q t her Doy d&Pnl%rﬁo subcl asses (isotypes), e.g.,

| gGl, 1g&, IryG-—I gG' | gAT;" amd~1gA2. The heavy-chain constant donai ns

t hat correspQﬂd -t he ghﬁngqeq% ?%Seﬁ@fL sgmmunogl obulins are called a,

d, e, g, and respectivel unit structures and three-di nensional
configurati oriéz df50elL 3¢ eLé@HLSéI aAsHeBSDHf LAGARG6gl obul ins are well known.

"Ant i body fr s" €O i y porti of an intact antibody, wherein
t he Bortl on gt%%alb?i Eg%nﬁﬁ Q&I'Lg%stig%'i%pr eferably nost or all, of the
functions norpmlfry-asseCiEcad3 3B t Aok ey Porse-e3syhen present in an i ntact

anti body. Exanples of antibody fragnents include Fab, Fab', F(ab')2, and Fv

fragments; di adBdbasYunhbanieg) anti bodi es; si ngl echain anti body nol ecul es;

and rrultispe'fi i. badli om t dyfragrrents. I n one
enbodi nent , ﬁ'} a‘ﬁ%f%éyoﬁ%@&é FT%’dH%? nti gen binding site of the
i ntact antl bodxcmlgmu@bélﬁ{gql ns the abl [ ty to bind antigen. In another
enbodi ment, an anti body fragnment, for exggFl e one that conprises the Fc

regilBn, ret aits A20-HéastHHYNESEF HieHSS ol SH7CHFS f uncti ons normal |y
associ ated w i ntact antibody, such
asFcRn bi ndin Iﬁq ﬁ@fiﬁéyﬁ%gﬁpqﬁh mggfatlﬂ%fn}ﬁg function and conpl enent

bi nding. In one enbodi ment, an antibody fragment is a nonoval ent antibody
that has an in vivo half Ilfe sub tantlall simlar to an intact antibody.

For e.g., sucdhVBhmancrmease iextgreht Vikay 2t sset-of oRATPgéh b ARdPRg ar m
| inked tsg. sﬁgﬁga&cﬁw 8?89‘@8%9@%% ve%ﬁ%'sggmy 5\0&50@9&@5 V\;]Hin)yanﬁ@ the

fragnent. erm "hypervariabl e region use her ei n
refeass tl62i Heltkgr 874 0D{HANnait Vblo dbhewarinblbldendonesiduesdre huabered

hypervari able in ce andlor formstructurally defined | oops.
Coner al PSCOTREIDEAPEE! RormPiis Drersh RS ARt t he VH (H . 2. H3). and
three in the”man(elv}orkL@r”P{R:ﬂ)resﬂlﬁbs@?etﬂhbffe @@ﬁbi@%ﬁ% re's-t’aumh&%hm gl ay the

nost diversity of the six HVRs, and H3 in particular is believed to play a
uni que ﬁlcip@'vmma‘td@wgmnrmﬁguﬁf&aﬁéle@pedfrffnedl ty to antibodies. See, e.g., Xu et

al, Imunity, ?é? Z4 O(S)(O) 1rlmso and np 1% hods m{] Mol u(iiéasr
Bi ol ogy 248, 1BBUCEST BEN O BRI Cess FuR B RGT 05y R gal
nat ubal lilyat @6&tinI thidgn Sl0Ehdnde a&tivdadeling S0EAGSLS ifA@n&loBuleau Yone
embodiment, a humanized antibody is a human immunoglobulin (recipient antibody) in
which residues from a HVR of the recipient are replaced by residues from a HVR of a non-
human species (donor antibody) such as mouse, rat, rabbit, or nonhuman primate having the
desired specificity, affinity, and/or capacity. In some instances, FR residues of the human
25  immunoglobulin are replaced by corresponding non-human residues. Furthermore,
humanized antibodies may comprise residues that are not found in the recipient antibody or
in the donor antibody. These modifications may be made to further refine antibody
performance. In general, a humanized antibody will comprise substantially all of at least
one, and typically two, variable domains, in which all or substantially all of the
30 hypervariable loops correspond to those of a non-human immunoglobulin, and all or
substantially all of the FRs are those of a human immunoglobulin sequence. The humanized
antibody optionally will also comprise at least a portion of an immunoglobulin constant
region (Fc), typically that of a human immunoglobulin. For further details, see, e.g., Jones

et al., Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329 (1988); and
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chain only are functional and stable in the absence of |ight chain. See,
e.g., Haners- Casternman et al., Nature 363:446-448 (1993); Sheriff et al.,
Nat ure Stwocebio/Bpold. 3:733-736 (1996). A nunmber of HVR @elriuse@viosns7 are in
use and are encorrpassed herein. The Kabat Conpl enentarity Determ ning

oo Kb Qi S B2 S S GoR SRlsortamorogna and FriBReR C°”E?R' Y
Ed. Publj,g h‘ﬁ@rlg}/hAs%h&/t&Cﬁan'lof@ HSADDRKIRRIOB;JHh! She. PRIBRIMA, VD

(1991)). Chothia refers instead to the location of the structural |oops
( Chot hi 23a8d5183% (IP95NdHurleBindIGrod €180 Vp. Bldte(l 9F23¥33 THOANMIH/RsPat.

repr ese a m en the Kabat HVRs and Chothia structural | oops,
and are%’ée@g%?@?‘b(fgogﬁ cul ar's AbM anti body nodeling software. The
"conkact " HVR%ieaérth HasRA a8l zﬁﬂlb@ﬂﬁ‘ ¥Sis8d Réreinhefcdyvi aﬁl%lﬁhBotgﬂdmiuﬁé‘d frbwst al
structures. The residues fromeach of these HVRs are not bel ow. Loop Kabat

AbM Chotarfioauletian gtsubptantiglhy hozapgepaous antipaes, 89., thgandigiduplantibodiese [ 50- L56

r26. 1oz TS PBE AR o R Sro SR gl ol B pRihs. I IR o5
( Chot hi a)cNuﬁbghiumgﬂonkﬂhdrﬂSﬂayHﬁéSprbE&t H58indd 3mblbits HFHud 88 hiSdifgs- H102 HI5- H102
H96- H101 H93- H101 conpri se "extended HVRs" as follqQws: 24-36 or
24- 34 (Lnyonoqlen@,elr@ﬂca% t%%d(at%}er&rﬁ&wa@t@?dwsmb%gﬂrewrﬁ of #i8c¢ic and 26- 35
(H o SOamﬁ?od?%fO‘h? <Braih E@\Bo&%n%?such dlngi?ant g iz Kg(lﬁaﬁdés%nt he VH.

The varia mai n resi dues are nu ere accor bat et al., supra,
f or eachnobodylresprdafgapdlym@psde §dﬁuamuevtbatlbindsra taﬂga mmudtlesmrgetebmﬂlmge

vari abl e onal resi dues o her an the bl |dues as
o er e GePPRRIE ol N b isr b o R ELDE sclef i dioh St 6% oo
are chi 'B%[du@g ﬁ(flgqbéfﬁ@lb @&u%ﬂ@ét fréf ralt;ﬁlhrﬂhtg‘ deBEJpe &&é‘ﬁcé’se erf%Sia&f)l‘%”ﬂhe

non- human i mmunogl obulin. In one ment’, a hunanlzed anti body is a
human i ehgeieu wbedsh par beibi péleetionanitai W)clq)m from a plurality of clones, such as a

15  pool of hybridoma clones, phage clones, or recombinant DNA clones. It should be
understood that a selected target binding sequence can be further altered, for example, to
improve affinity for the target, to humanize the target binding sequence, to improve its
production in cell culture, to reduce its immunogenicity ir vivo, to create a multispecific
antibody, etc., and that an antibody comprising the altered target binding sequence is also a

20  monoclonal antibody of this invention. In contrast to polyclonal antibody preparations,
which typically include different antibodies directed against different determinants
(epitopes), each monoclonal antibody of a monoclonal antibody preparation is directed
against a single determinant on an antigen. In addition to their specificity, monoclonal
antibody preparations are advantageous in that they are typically uncontaminated by other

25  immunoglobulins.

The modifier “monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used in accordance with the present invention may be made by

30 avariety of techniques, including, for example, the hybridoma method (e.g., Kohler and
Milstein, Nature, 256:495-97 (1975); Hongo et al., Hybridoma, 14 (3): 253-260 (1995),
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press,
2nd ed. 1988); Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas 563-
681 (Elsevier, N.Y., 1981)), recombinant DNA methods (see, ¢.g., U.S. Patent No.
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whi ch residues froma HVR of the recipient are replaced by residues froma
HVR of a nonhuman speci es (donor antibody) such as nouse, rat, rabbit, or

nonhuman Wwoi2neke9dvavi ng t he desired specificity, affini PgI/isaadbos40eapacity.
In sone instances, FR residues of the human i munogl obulin are replaced by

correspondi on- human resjdues. Furtherppre, hu i zed i i.es m
corpr | Sa ot ana s rapN Y EERREIoR SR T + hBCRBBER b e dit { BEAGISES n ¢ e
donor an%h‘?ﬂMarkIQ?éE JRAf oAb BN 108y (@%Zgljﬁﬁihfllgt st hey. gist BRG2ANt | body

performance. In general, a humanized anti bo conprise substantially
al | of a0913884200nd ccad! 1y plabBloy 30): VEBHAB e2Bhnel elloysd, RrevhiNed. al | or

on- hundi i ikindy! SHTR PHREI 4 GG SR T 4 1 TRP et M R R 2 ¢ nose
of ashurmgn 1@%021@'49,@1&itéthﬁ@lﬂgli%ﬁl@(ﬁfprJdlﬁiﬂguﬁﬁanZ&dmﬁﬁhin@@Mti@ciﬂi&ﬁﬂa| ly will

al so conprise at |east a portion of an imunogl obulin constant region (Fc),
t ypi cal [apimgdathabhavg patipranall ahila dymes inmynogiebulin lpeineceaes @icpding §emane g. |

332: s20.33ymps BERNY Slghesths e, WO I BoRTAT P Ehdh: Wt g,

See al saW0el991/10V45 el boaigledddniPhd0 Wat/Addud. Bkl e5gy0: AS3 NI, Takoboviks
1:105-1 15 (1998); Harris, Biochem Soc. Transactions 23:1035-1038 §1995) ;
Hur | e anbalagw e 3631 £55-&8 (1893 Brwegcmann gt aladean golaynunghd 43 §99Pall-S:Nos.

6, 98¢, 3%%te%9ﬁ03159%1756§59/,9%51§‘,§06-9§5@9':8’%?9,%59@%; ?}@ii{%‘?ﬁ"d §§56!t’,_§?§1, VIg&KS! N
refers to an antibody obtained froma’popul atidn d dubstanti a Iy
honogeneouk, Botliebodies,10i 7€2-783 @I pdionbaygal alantarbvedic8s8 ey (19Phy t he

opul ation are .ident] exce or.. possi bl tatjons . g, rall
beourr | AoaPRdTHE o et s BebEFisBaRR o it Abamed FraSisthe
nodi fi er(lé'go‘@’?;rﬂ&ib@‘fg%h"]\fdtﬂr@!E@%@énotl.hlli‘l:@B@(@Bﬁranaiohﬁ'&g%ﬁél HRQslY. ARerAOt bei ng

a mxture di screte anti bodi es. n certain enbodi ments, such a nonocl onal
ant i bodyRevylpingadof. 13t 6ZP34EPSan anti body conprising a pol ypepti de sequence

t hat _bi nds a.target, erein the target.zbindi Rl ypept.i de, sequence was
obt dned. by 41 Eoes R RET Bkl PRSP ebIRaE RS G SR et

bi ndi ng vantlyppativd of ERGteNEendéraphd citlin satédtiabfitR el Naaslbpele tsequences. For
exanpl e, the selection process can be the selection of a unique clone from

a pl ur alcpErgspendiap seasgncesie antaediesisgy cdffompanardant seraeed, befmage telrones, or
recomnbi %%H}cu%t%o‘ag%gags HJ %@Eggi g\ir@g rtfé'éc}l%ﬁ{a%a%%’gf il %Eaiﬁ{si?sl 8GRl Jvﬁ};l gret .

bi ndi ng "sequence ca or exanpl e, I nprove aftinity
for the homiogglons toocdntesputiding defgericay @eaintibodicd dgivee Groenathdrepidigroove its
gr 2&5? ;[ Ig)glzog:ggliggoe larllotﬁgrl e}n%li{)oedy élgssro?gllil‘t():c?asls} ax v!zemnf?agg%lneln%sl otfysulclPaI;{c{b\égfes,ts% create
long as they exhibit the desired biological activity (see, e.g.,U.S. Patent No. 4,816,567; and
Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984)). Chimeric antibodies
include PRIMATIZED® antibodies wherein the antigen-binding region of the antibody is
derived from an antibody produced by, ¢.g., immunizing macaque monkeys with the antigen
25  of interest.
"Single-chain Fv" or "scFv" antibody fragments comprise the VH and VL domains
of antibody, wherein these domains are present in a single polypeptide chain. Generally, the
scFv polypeptide further comprises a polypeptide linker between the VH and VL domains
which enables the scFv to form the desired structure for antigen binding. For a review of
30 scFv see Pluckthun, in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).
An “antigen” is a predetermined antigen to which an antibody can selectively bind.

The target antigen may be polypeptide, carbohydrate, nucleic acid, lipid, hapten or other

naturally occurring or synthetic compound.
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anti body, etc., and that an anti body conprising the altered target binding
sequence is also a nonoclonal antibody of this invention. In contrast to
pol ycl onavoantofaemdy preparati ons, which typically incluseTdisbdienasn?

anti bodi es directed against different determ nants (epitopes), each

nonocl onal i bod cIonaI nt i bqd aration |s di ted

oA st o s e A B Ton Casmalherihary TreRmERa MR 45 igsp e

speci fi Gjtby whitnRntnd co%mris@m%a\ar SRa! aéﬂa%[bsa&ﬁﬁn @dme&ﬁg@@u% a Nghtat they
ar e typi cal'ly uncontam nated by ot’her inmmunogl obulins. The nodifi ér

nnnocl@hahvanddﬁdamemiﬂﬂélmﬂ@wamtepbmwpmdmﬂ%mmOﬁbdylasBbewmgadb&arned from

a substanti.ally neous of antlbo be

o omor i StopXnol® R BN BB RSB I8 aoRRis R E S ik T GBS et ot
For exanpd Rircddhe phlRatl thd admpleticP@} @snmdifs SRandSRE chdin a6C ORMWE antigdn-t he
present invention may be nmade by a variety of techniques, including, for

exanpl e bindieg $iiebr Dd@wéleﬁrét%&ﬂcr ]@dg”ﬂomlf@mﬂ o forsgamples EBHA4, 0REL Wk,
256: 495 7 995 Har |
et al, Rﬁ@ﬂgég eh}kﬁﬁﬁgﬁeﬁéazﬁocﬁg% Fg??%%féﬁsggkﬁ4gﬁbé%@g9éabor;toryr o

Press, Znidbedics dRB8Yrabddegsrmes ahlscmgemhbai 1n Hud30n WIQ(Na@ nadéd. An2obisdi(es03Nnd
T-Cell Hybridomas 563-_ 681 (Elseyier, 1981)), .reconbi nant DNA net hods
(see, e.g., VY Gunpgyaatbody la opa %rpsseﬁfr?é@é amlwwa@/ SqABERPsOr g es ( see

5 o' 538RaRlocl R B MG dyinodyctapy 8ol AREbnTSS sk Bige s M o004

Lee et ahg tedhnlqnﬁs f&i mhklﬁgﬁ(uﬁ)m adtfbodick @9 dis¢POaUYcreike ITlhmubﬁmtianmf a hNatah Acad.
Sci. USA q¥%, 1 467 } 472h§2004 and  Lee et .al, | rmunol . Met hods
284(1- U i%*ﬁe oy ludghyy hpmaAs] HYivady FeRPIBH AR h@mmﬁ%ﬂgear

human- | ipkgli @ kRO, &Furhih ARUIBIS chhsd pﬂ&éﬂ@edﬁﬁfﬂg&ra%u@ﬂebhrﬁ&ués heohH MR he
i mmunogl obulin | oci or genes encodi ng human i mmunogl obul i n sequences (see,

e.g., Wert19eBydigdrge-Wop kg dbra1e9 blooydboomcind3Y Brer, YWD d/081! 1074381

Jako ovi USA 90: 51 (1993 akopovits et
o o 1D 5Bt cBbge M g 205 TEban Ao ot A o P hara R o7 - 23
( 1993) hman nitioeldhalN@$ibodicPAe ndlifods AcsdbedUPColk,cp kB, BahiciEibARib2Bis
5,633, 425; and 5,661, 016; Mirks et al, Blo/TechnoIogy 10: 779-783 (1992);
m

Lonber g 4 Cancer ermyeA@@aR 1956 pgBb( 10868 Boergp £ 4/s dnlmmgtols 4 H6886-812- 813
Nature. & 0ndohrol ™ 1 PESE 188 RN Chriden RRagel o e SOV
| mrunol Hub&in £95ib83ic{ d:HA%) prefdred bp adiginistaingaht hittdhes a hangicnicapanalfthaal | y
I nc lzlélde hasC Qéeqleglé(ﬁﬁe(? tnot]g;rgglgcleesﬁclll arllntlbodles in response to antigenic challenge, but whose
endogenous loci have been disabled, e.g., immunized xenomice (see, e.g., U.S. Pat. Nos.
6,075,181 and 6,150,584 regarding XENOMOUSE™ technology). See also, for example,
Lietal., Proc. Natl. Acad. Sci. US4, 103:3557-3562 (2006) regarding human antibodies
generated via a human B-cell hybridoma technology.
25 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 chain variable domains of the compilation of
antibodies in Kabat et al., supra. Using this numbering system, the actual linear amino acid
sequence may contain fewer or additional amino acids corresponding to a shortening of, or
30  insertion into, a FR or HVR 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 H2 and inserted residues (e.g. residues 82a, 82b, and 82c¢, etc. according to

Kabat) after heavy chain FR residue 82. The Kabat numbering of residues may be
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which a portion of the heavy and/or light chain is identical with or

honol ogous to correspondi ng sequences in antibodies derived froma

parti cul awospexize®4or bel onging to a particul ar anti bodpCelusseoms409ubcl ass,
while the remai nder of the chain(s) is identical with or honol ogous to

correspondi n uences | nti bodi es derived om anot her speci es_or

bel ongi H@t%ﬂlﬁag‘f r?egwamt@@aytbw gyt ag{?ﬁlﬂnégggo%laoﬁéPFﬁ]&éeg‘}e&@%%& of
such anty,Regyasith §9sth RS A8atlaR RYmBXRH Biduchfre desired biol ogical activity
(see, e.g.,U’S. Patent No. 4,816,567; and Morrison et al, Proc. Natl. Acad.

Sci . USA 81: 685 Kabgominitiads)systerghs peciatlyantd bbdi ederiring lteid ecsRiRic MATHEZED( 1 )

ant i bodi es rein the antigen-bj ndi regi gn,of. the antibody i rived
Fr om an anetteg00 - B Geite Sy Rty 11 E MR b pERgRe 1 ST et e
ant i gen hehvyl dhaf) €8, Katdit BOH/E Seiddnbestof TmPlunoBekow! IaeveibaEEd PalgneEmésth
conprise the VH and VL domai ns of antibody, wherein these donmins are
present Scrviee. Natighad Ipvityteeef H@Pétheﬁa‘ihﬁs.dac%%eﬂ&%}); Thae EJommbssing sepemnde
further cappr.lses . i i . t. jns which
enabl s °F g iSeRBHIBTRL! Bch [ Fle pEh A Rcl i MRS by LY 07 2
revi ew chaiaebistatecdibm kg hitis EU imd&hecpbiad ek atlad gya/ofuManoThorEl itekiabodi es,
vol . 113, Rosenburg and Mpore eds,, Spri nger-VerIE%l New York, pp. 269-315

(1994) . nRabgni¢igane thegegdys waebeingiohdi mangellt éahtil@ﬁiywnéw sBEdy can
sel a6t i valorwhib F\Qreinﬂ?@felteﬁ&&% r%fﬁdegﬁﬂlb%mn% f’ﬂaﬁi%ed%frﬂa%of SR1HBARY ﬁ#’eéﬁs&
nucleic acid, [ipid, hapten or other naturally occurring or synthetic
conpoundesithe rtuveatnrih g babiodK st nnmbenigg systesmallhlessndtdtbdothefwisgmeeins wi t h t wo

antigen-binding sites, ich fragnments conpri.se.a heavy-chain variable
dormi ' (ORPIESAGEIG sy nght CRBIH, SRTRF B O Bt Siet e sane
pol ypeptiufleaRdb P tHe ) nuMberin By stésd {éﬁgé,asele iUNKRd StRAPrbeistofN Apychiidp al | ow

pairing between the two domains on same chain, the domains are forced
to pair Na. 00/680828 drrphresréartEdf purdberiins of anot her chain and create two

ant i genbi ndi ng..si t.es.., Di.abodi es are described, more fully i.n, for exanple,
2 49,007 b BareRe i BOG N R P RegERC G B0 BB WhighinhBits tiea &R P S
90: 64441048 c41k98ity ofTtht alagtheshiaty ¢ &atainbediias artidddswR afRsediktbed in
Hudson et al., Nat. Med. 9:129-134 (2003). A "hunman anti body"” is one which

possesseéstibaiesiuhganitlly os squeletdy ihiihthe bralegipdngavitoofithaentigcnan anti body
prodicet by By ShOLALR R, TS HRINNP LIt REcASRIAMgS, o
ant i body saffedidrtiydagh yegexcoistiaiarity atveseh 2e@d namitib oalyicC@oiéxagipig one@n- human
ant izgengissrécgga?e% with an antibody of the invention and the other associated with a
reference/comparator antibody), such that one of skill in the art would consider the
difference between the two values to be of little or no biological and/or statistical
significance within the context of the biological characteristic measured by said values (e.g.,
Kd values). The difference between said two values is, for example, less than about 50%,
25 less than about 40%, less than about 30%, less than about 20%, and/or less than about 10%
as a function of the reference/comparator value.
The phrase “substantially reduced,” or “substantially different,” as used herein,
denotes a sufficiently high degree of difference between two numeric values (generally one
associated with a molecule and the other associated with a reference/comparator molecule)
30 such that one of skill in the art would consider the difference between the two values to be
of statistical significance within the context of the biological characteristic measured by said

values (e.g., Kd values). The difference between said two values is, for example, greater

than about 10%, greater than about 20%, greater than about 30%, greater than about 40%,
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resi dues. Human anti bodi es can be produced using various techni ques known
in the art, including phage-display libraries. Hoogenboom and Wnter, J .
Mol . Bi olwp 2800712883 (1991); Marks et al, J . Mdl. Biol, PRZAIS2@0/08409D1) .

Al so avail able for the prepar ati on of human nonocl onal anti bodies are

met hods descri bed Mbno Ant | bodi es and Cancer Ther apy,
Al an R aESFQE greger tﬁ‘?n(ago 55)0@ %ﬁoaef‘%’i‘é‘ilo fctkelP valug fort GrncoIpPMaigs. 95
(1991). 86 so van Dijk and van de Wnkel Curr. Opin. Pharmacol, 5 :
368-74 (2001). Human anti bodi es can be prepared by adm ni stering the
antigen to aAmﬁvnégéerff@toaﬁ‘umﬂons h@fermﬁlob@binlqm fitedtigsattpbodbledo shech

ant i bodiges i.n response % eni ¢ chal | g but V\,hotslg endoge ous |OCI
have bed &SRt Weée%}lenc‘? 12l a%?‘é’i‘.%?ﬁl% gl vabiagt Fo geeny phin

6, 075, 18htiGat, @ncﬂ@@g}@gﬂi the gafdidnas (ds T ahi@sal gQﬁQgﬁé} funSQ@nsal so, for
exanple, Li et al roc. Natl. Aca Sci. USA, 103:3557- 3562 (2006)

r egar di niecledarkd q R lmmdé@ngémwmdénmﬂmt ctigisity 66N IFCHWtQﬁ(b#ﬁimgo
t echnol %Hé{lzaed Ip%&{e% o n@eéﬂ & ¢ o%h@% @ﬁ?@&? gﬁgg&gﬁdeﬁgd@@n 'r{]gnﬁ%f&ﬁt £ or

"am no acl t1on S In ratrons ereo refers

to the reulmbﬁifadagecsepfdre(agJE@blﬁx@ceﬂﬁ&a\aﬁdcﬂwlmcﬁ&tamcﬁbl e donmi ns or Ilght
chai n variabl e domains of the conpilation of antibodies in Kabat et al.
supra. Usi ng TsitehJirgegiongheigit is pped tagledpg o &rtermingbicgigrioddn aci d sequence

may 160”51%hﬂ1n5§10n hrPﬁea@?@h&h%@lhdﬁ%‘n’&?v@ﬁéqﬂénc% c r@%Bﬁé‘ﬂidﬂ%ﬁ‘aﬁt # shortening

of, or insert into R or e varia omal n. For exanple, a
heavy cheagionsy akltlainik thbdromindanayof whuﬂcmdgloa ofian ghmuaoglnmlachaavy nlsan tmghttes i d ue

52a accordi to Kabat) after residue 5 dins ed residues

el duesn it iy Thchea et BE Teeiats i TRED R B AT LA n R
residue r&?dueTﬁﬁoﬁﬁ&@Cym%béﬂ frétd P%zjoefd tﬂb‘%rbﬂ%\d tbedat emeibedrior- a gi ven
anti body by alignnent at regions of hormol ogy of the sequence of the

ant i bodyerviind lesirtesiresndisrd7 mabémgm@ﬂweﬁ@@uméqm@mte@ thealbrategionrmay i ng
syst ener errin a. .es ari abl e donmai n
oS o AR E S tretiRER AR B heh P g af Bt eGolBad it 315 oF TThe
heavy Cfﬂ@doﬂ)blﬁeﬁlt%engﬁlgﬁing&he ﬁﬁcle@%@idl%ﬂ@@cﬁng)ﬁ heaRwmalgiteal I nterest. Sth
Ed. Public Health Service, National Institutes of Health, Bethesda, M.

(1991)) antiprdy: BAscatstingly i mnmtt@mof ditact ppfibeghesmay gor@@weraatlbqﬂmsed when

(o g EpblifnGT MR AT AR TTHIRGRLR REANN R0 SRR AR T
Kabat " rehevel, hed didode pbpiuaid'mls rhibang agniefuré barhibodiss WGanEEUAEhl@tu thody.

Unl ess stated otherwi se herein, references to residue nunbers in the
var i28bl &¥draiidiof anti bodi es nmeans

A “functional Fc region” possesses an “effector function” of a native sequence Fc
region. Exemplary “effector functions” include C1q binding; CDC; Fc receptor binding;
ADCC; phagocytosis; down regulation of cell surface receptors (e.g. B cell receptor; BCR),
etc. Such effector functions generally require the Fc region to be combined with a binding

25  domain (e.g., an antibody variable domain) and can be assessed using various assays as
disclosed, for example, in definitions herein.

A “native sequence Fc region” comprises an amino acid sequence identical to the
amino acid sequence of an Fc region found in nature. Native sequence human Fc regions
include a native sequence human IgG1 Fe region (non-A and A allotypes); native sequence

30 human IgG2 Fc region; native sequence human IgG3 Fc region; and native sequence human
IgG4 Fc region as well as naturally occurring variants thereof.

A “variant Fc region” comprises an amino acid sequence which differs from that of a

native sequence Fc region by virtue of at least one amino acid modification, preferably one

or more amino acid substitution(s). Preferably, the variant Fc region has at least one amino
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resi due nunbering by the Kabat nunbering system Unless stated otherw se
herein, references to residue nunbers in the constant domain of antibodies
means reswoueionzedwer i ng by the EU nunbering system (e. gPCTABSeo1gk08400T St at es
Provisional Appl i cation hb 60/ 640, 323, Figures for EU nunbering). A

"bl ocki n tlbod or an anta oni st" tibody is which_.inhibits or
r educes 2 gﬁdoﬁ Eﬁ}%fﬂﬂ coLpRagsg to a&atl fECRRRGE ecrreglpnwr Hbl@e%éé?%la? RE HPYEW ng

ant i bodi g pepti@NE %gﬁaﬂnsd%oaﬂuﬂqugb&ﬁ t&%ﬁi&l@%id%hbéﬁt@t’iorﬁoéﬁaﬂ &Eﬁ%w ﬂEh'nb' t the
b| ol ogi cal acti vi the antigen. The term "substantial | y simlar" or

" subst ambowtldny te H@m ave athirgsacid ghshimtiensin adeigt esjuanesufd icgios or luythmth

degree of .si arit twe NUMer .c va

oot atesioh Pt R ot STkt 1 UG B el iRah ol B R Gt B at ed wi 1
a reker enseAtRIReY, doaiol mﬁo@lmtwesgéqﬁbnw &t r@ién afd/skiith an Re Fdpeorasfta woul d
consider the difference between the two values to be of little or no

bi ol ogi earenapRiyRRPtide.aandgnest arcfaplfiiof [casrnbeutd0hhomeleay Esneeitt, neret he
bi ol ogi %%fe%ggfra%%ag{ eib%g{ gs%%%ﬁ.l% ggztﬁ’é{re\%ﬁhd values {e.g., Kd values). The
WO val u l1S,

differe ween sal or exanple, |ess than about 50%

| ess than abdBt ret0fr'! @sFcRhdsscabeyd redO3or thessindanhabottgict¥anand/ or | ess
than about 10% as a function of the.referencel/conparator value. The phrase
" subst afiibedyy Ip serie smbedigientss anEeR iy 4 Bat1vg hympp dicBntln somme el@é@@tm@&se%

denqpes F%R%HBﬁé &zhf’cﬂ“ohﬁ’dsebqgf%ﬁ%&ﬁro(ﬁ ‘§ng]'rﬁ fI%Eﬁ)@&ﬁall?(? \WRRBS L0 BRI L val ues

(generally one associ at e other assocliated with a
r ef er en®e/RD FpeRI&tanr HepRHT sube)assucinclubialy ablokc edriaskd dnld altarnfabieclagpliosdul d
consider the difference between the two values to be of statistical

si gni f i demeseofithessirpcoptoss. clirrR&bdecesttorns h@hme& gBiléalan ¢ peivatingracantpe) s ur ed

b i d Kd v be |
Dy P E %ﬂﬁ?%é it Rt i S e ERER SRl Re S ey Lt e
than abuin39%n @E BRbER sﬁl{zedbn?ab)mhe{w%&aﬁ/a% HEAOLECIHIAN ARG, a70% as

functl on of the value for the ref erence/corrparat or nolecule. Antibody
" ef fléct emnfunnccemostyrasefeeras¢dadtivaen tmoof giAd inatstaytoplasesc derhainbut abl e to

the Fc re a hat uence FC regi on or am no aci ence ari ant
Fc regi 8515){”6@% ?FeBWF:FB@H@ﬁ%a%W&PWW“gﬂmP%O %qsﬂﬁd%ﬂs?‘g@gﬁ’b N EQULp| es of
anti bod d i n I tHrdependent
cyt ot oxxgﬁﬁ@q%%%g%ﬂﬁg&;cg@%dtug%%ﬁ %gl ‘rl?ga(,amgn??}ll)%gef@d%lpen enlt% ra(?gl |3£1m=,‘dl at ed
cyt ot oxi(t997N). (RBCG)¢ repteagdciol osirspledoikaveiel ahdKiom, Afnuc Bbv. Imunfialce457-

recept o (§o19: chhel S dr, s homihod s Ba G RdayAGY 42D ar, . Lab. Clin,
20 Med. 126:330-41 (1995). Other FcRs, including those to be identified in the future, are
encompassed by the term "FcR" herein.
The term "Fc receptor” or “FcR” also includes the neonatal receptor, FcRn, which is
responsible for the transfer of maternal IgGs to the fetus (Guyer ef al., J. Immunol. 117:587
(1976) and Kim et al., J. Immunol. 24:249 (1994)) and regulation of homeostasis of
25  immunoglobulins. Methods of measuring binding to FcRn are known (see, e.g., Ghetie and
Ward., Immunol. Today 18(12):592-598 (1997); Ghetie et al., Nature Biotechnology,
15(7):637-640 (1997); Hinton et al., J. Biol. Chem. 279(8):6213-6216 (2004); WO
2004/92219 (Hinton et al.).
Binding to human FcRn in vivo and serum half life of human FcRn high affinity
30 binding polypeptides can be assayed, e.g., in transgenic mice or transfected human cell lines
expressing human FcRn, or in primates to which the polypeptides with a variant Fc region

are administered. WO 2000/42072 (Presta) describes antibody variants with improved or
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The term "Fc region” herein is used to define a C-term nal region of an

i mmunogl obul i n heavy chain, including native sequence Fc regions and

vari ant Pworegvis®4 Al t hough the boundaries of the Fc regrams2ab/oade97
innunoglobulin heavy chain m ght vary, the human |1gG heavy chain Fc region

Oys226. bt eiP e TR, Sreba oL i nh it e e DH I nal

| ysi ne QQ@ﬁrdue 447 according to the EU nunbering systen) of the Fc region
may be rennved for exanple, during production or purification of the
ant i body, or “HyamaacctﬁﬁerbnonafritSI yreelngimw@s MdgcltmressloneomachtRem@d@aﬁgrrm heavy
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r egi on" ppouplsesiddsodmoti@fucket calls BRMG)omdturat klélenéiK)@llsngSF@tmtegucon
Ex I "effector f i "o d
bi nat ng: ety Po bh M esstuteb ety bt folhaFrilia Ty sl Pl o

(e.g. Bpi®ld receptor BCR), etc. Such effector functions generally require
the Fc region to be combined with a binding domain an anti body

vari abl e donaﬁmﬁb@ﬁmdﬁ@ﬁd%eCdé§€§§§w10§ﬁﬂ§wvﬁr@buﬂDéQSﬁﬁgsé%a@N§t¢%sed for
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am no ac dence T den am no aC| f"an Fc region

found i ryfadii¢ eslisNagi NK ctgurngephilsnmnl rﬁé}crblﬂgigei)%nhble khude cotdaid affece@quence
human 1 g3 Fc .region (non-A and A allotypes); natiyve sequence human 1 g& Fc

regi on; CRAYfondansGdiceldy thg@@eqiélgrté@%%’” s gubsearelyddl ﬁ@rfé@ehu man
| 9G4 Fc Leql; ﬁ%&%%& IS rﬂﬁé&rc%hé Yor A& Hn g%(l‘fg{yg”#ﬁﬁse,re% e‘é‘é’fucy “variant

Fc region acli d sequenc ron1 at of a

native mgum@eafﬁmhe@h@rbx@yesy FERIEF O/R IRtand € ITIO TR RKpRAsidf odl
modi fication, preferably one or nore amno acid substitution(s).

Pr eflér athleylatomh@tlv aelisansupmariegyl 0N abkes3 en pagsakdrt of iavetah apdKingt.siwet Rewt i on
CONPalr Olyntl S35 ¥ (BIICREELES 16BLANOfy bP. IARLR 1ALAD, of i, par ent
rom abou SI%I}%Z

polypeptl Ohe ‘to - about Y en’ amno aci 'Tons, and

pref er abuyct ra@myabmutas €Hae déseribibintU$ PrentNd Qs G3 62 & WhsX1i330tdrans. Pdicrd
native sequence Fc region or in the Fc region of the parent pol%peptide.

The var N0, Bd.056 §Pisrahanayi be rerformed ¥ esfalntiecos selisstor &‘iChI A8%YP 1 80%
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20  interest may be assessed in vivo, e.g., in an animal model such as that disclosed in Clynes et
al. PNAS (USA) 95:652-656 (1998).

“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 of the complement system (C1q) to antibodies (of the

25  appropriate subclass), which are bound to their cognate antigen. To assess complement
activation, a CDC assay, e.g., as described in Gazzano-Santoro et al., J. Immunol. Methods
202:163 (1996), may be performed. Polypeptide variants with altered Fc region amino acid
sequences (polypeptides with a variant Fc region) and increased or decreased C1q binding
capability are described, e.g., in US Patent No. 6,194,551 B1 and WO 1999/51642. See

30 also, e.g., Idusogie ef al. J. Immunol. 164: 4178-4184 (2000).

The term “Fc region-comprising antibody” refers to an antibody that comprises an
Fc region. The C-terminal lysine (residue 447 according to the EU numbering system) of

the Fc region may be removed, for example, during purification of the antibody or by
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parent pol ypeptide, and nost preferably at |east about 90% honol ogy
therewith, nore preferably at |east about 95% honol ogy therewith. "Fc

r ecept or "wonrotoAeo4descri bes a receptor that binds to tir€eTRS2010088407 of an
anti body. In sone enbodinents, an FcR is a native human FcR |n sone

enbodi nents, .an FcR i s. on whi ch.binds a ant.i body a receptor)
and i ncl'tRPELINANE gRFIBrLingo ffr?emﬁ@@ cid g mggﬂ?% h@g C?Oféﬂ*@msses
i ncl udi REgmAbdigbh soﬂﬁtﬁm%15§alﬁ{yéd?ha@ﬁ€aﬁ Fy%gmﬁmcbﬁﬁ&g foqhi¥BnRhtibhese

receptors. FcgRIIl receptors include an "activating receptor”) and
FcgRI | Bcpmprise arharsiboiiy g/lﬂldéféﬁi’t pithjal Kcﬁmhhmha@té os i mik@re efrdntibodics witbequences

that differ .primri in.the cytoplasmc domains thereof. Activating
hEagBptBE iRz

recept OI’a ue?n i mmunor ecept or terSI ne- based activation notif

(1 TAY in it acsHeapt@SintandRdwork? RIHtRE firPekck BERMAL 8 fR@efidrBce@ptighgs an
i mrunor eceptor tyrosine-based inhibition nmotif (ITIM inits cyto Iasm C
domai n (lkeaning agid semeaace af a Xhnar, ViRdiamewerk Aeived fmmp @ dumgn ipmygaglpbulpe Rs ar e

Eiébi?’e%&g{e oG L nlba bR FRENs M SloBE" g 8B ror Mt STIRNC Y 207 92
Lab. d I“derl\l“&Cfrorﬂ.?ﬁ il&ﬁﬁ)ﬁ Am(AGASHulin@ednegwdrk B8 humaie tordemgys filaageotlomhae

identified in the future, are enconpassed by the term"F¢R' herein. The
term " FEOPEEpEISFAME pminec49id saauenGeiberERfe s MA% CHRIBRAN HEXISBREFRBP 20K Rn

“h GU er
5P | SGERREERRARE ekl gl ey shomLaiaale MGHLRLAR (0
( 1994) ) tizemcdS arelprbftrdbdyn4 of ldhg e 8 o &ss q)rebxlsnmgjarngﬂombm ahraﬁgesl‘md: peskst.of

Teseur 005 RELOALA 0D 0RO GEESh By SREH U R B o
15(7) : 63A1BA0nEd 9:6)or ofik BE 1t€6ns@|1H 63H§h@|78HQ%%'iﬂsta%28(t§é afidb3rcRP216 (2004) ;

WD 2004/ 92219 (Hinton et al). Binding to human FcRn in vivo and serum hal f
life of rénidusn aFdRSE IlmsgtvnamayrhetNAbm&an@O}aaM«pép@ned@squamelﬁethaésélayed e.g.,

|n trans enic.,.mce or_ transf.ected human c r essin man FcRn,
5 ar Tt E TS e PRE 61 L B FaRetla e YT BT a PR ¢

adm ni stf@mdvormq&@@&/cﬁmz&n(cE?ﬁ@ﬁh@)fradmrkl@@@eﬁml body variants with

i nproved ordi m ni shed binding to FcRs. See al so g., Shields et al. J.

Bi ol . Chem 9 Zyungmoepngmsus {rapewgrk” '1wﬁfame@fnfkewin@h reREPseats thy @osteukocyt es

whi ch e’éB{n%’?oﬁsﬁS&uﬂ{u}gg}%lﬁo '381'3%&{1‘&% 18%%%% ﬁ rﬁﬁaﬁ&r nfdé'lp}%glo%ﬂﬁn ViNo,Sfft @i n

enbodi men e ce express at | east
framework sequences. Generally, the selection of hurnan immunoglobulin VL or VH

20  sequences is from a subgroup of variable domain sequences. Generally, the subgroup of
sequences is a subgroup as in Kabat et al. In one embodiment, for the VL, the subgroup is
subgroup kappa I as in Kabat ef al. In one embodiment, for the VH, the subgroup is
subgroup III as in Kabat et al.

A “VH subgroup III consensus framework™ comprises the consensus sequence

25  obtained from the amino acid sequences in variable heavy subgroup III of Kabat ef al. In
one embodiment, the VH subgroup III consensus framework amino acid sequence
comprises at least a portion or all of each of the following sequences:
EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO: 197)-H1-WVRQAPGKGLEWV
(SEQ ID NO: 198)-H2-RFTISRDNSKNTLYLQMNSLRAEDTAVYYC (SEQ ID NO: 199-

30 H3-WGQGTLVTVSS (SEQ ID NO: 200).

A “VL subgroup I consensus framework™ comprises the consensus sequence
obtained from the amino acid sequences in variable light kappa subgroup I of Kabat ef al.
In one embodiment, the VH subgroup I consensus framework amino acid sequence

comprises at least a portion or all of each of the following sequences:
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ADCC effector function(s). Exanples of human | eukocytes whi ch nedi ate ADCC
i ncl ude peripheral blood nononuclear cells (PBMC), natural killer (NK)
cell s, nowocyteer99gytotoxic T cells, and neutrophils. TireTafSb@onatotel | s
may be isolated froma native source, ., from bl ood. "Antibody-dependent
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| munol 9:457-92 (1991). To assess ADCC activity of a nolecule of interest,

an in vidiagsonpar ResRying gerel. Bie dafiattionenepmpesgey bloessarpetberliquéd samnmen, 362

or 5,82 .S, - . 7 P ) - r med.
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Al t er natceNedgtivedtheadtdirh | aidahd yrogdAGe@ot. IThietdyfinitioh ABo ifdledus lsemples that er est
may be assessed in vivo, e.g., in an ani ml nodel such as that disclosed in
O ynes d@vabeenprpmapylysain gty wspaling ghqingggyremerls paheire ireg Bpei i

CY1 qh OX1eGlok¥ts, Qfubi "on,rcﬁfeﬁ%ighrh&ttf i v.ﬁm@Jon@TtE,as'hgl?Es dinddt the presence
of conplemment. Activation of the classical conplenent pathway is initiated
by the pohducigotodest dreenitieddingdo apemestlidafr sb hé neongpfoe semionsygguers¢Cllye t o
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bi ndi.ng capability are described, .e i,n US Pat ent . 6,194, 551 Bl and

V0 1600 PERRES tislebe o SHREY O hupiuGotocor gy BRI hmRuget: b iiod 4354

(2000) . siéteast RFdPrilpinhEGiANaBOBRE FSid) PerdbhdD @i, of BE@SRial Burld cantfdiady t hat

conprises an Fc region. The C-term nal |ysine (residue 447 accord[ng to the
u

EU numbdhy Hgredy gesngongdr derelopactaditimsuiitgt. pla spresvehedimesits, dhaabiplogicaliur i ng
pur 11 L oy A B N GSATLARE rEOGLDEGAI DAL 0%, ©
ant i bodyompwiundy vaticlFeremeghaitrallg derehhingd tvith tthy tsssudrinemitire Buchads

20  preservatives, anticoagulants, buffers, fixatives, nutrients, antibiotics, or the like.

For the purposes herein a “section” of a tissue sample is meant a single part or piece
of a tissue sample, e.g. a thin slice of tissue or cells cut from a tissue sample. It is
understood that multiple sections of tissue samples may be taken and subjected to analysis
according to the present invention. In some embodiments, the same section of tissue sample

25  is analyzed at both morphological and molecular levels, or is analyzed with respect to both
protein and nucleic acid.

The word "label" when used herein refers to a compound or composition which is
conjugated or fused directly or indirectly to a reagent such as a nucleic acid probe or an
antibody and facilitates detection of the reagent to which it is conjugated or fused. The label

30 may itself be detectable (e.g., radioisotope labels or fluorescent labels) or, in the case of an
enzymatic label, may catalyze chemical alteration of a substrate compound or composition
which is detectable.

A “medicament” is an active drug to treat the disorder in question or its symptoms,

or side effects.
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conprise an antibody with K447, with all K447 renoved, or a m xture of
anti bodies with and wi thout the K447 residue. An "acceptor human franework
for the paoporexdfeerein is a franmework conprising the arCmaSaciog3geyuence
of a VL or VH framework derived froma human i mmunogl obul i n framework, or

froma human cppsensys fr.amework. An accept or n framework "derived
front a humar icﬁ%ﬂmﬁg%bi}ﬁaﬁe 17 ARL IR B ﬁh%ﬂgggﬁ%%ﬁ%“ﬁt@ﬁﬁm# rray
conpr i sgubdigce MBI AAnaabd oFBEBRAGR. MBRIE HoludRE cHRYICARLRNR dNofi®X! Sti ng

am no acid sequence changes. \Were pre-existing amno acid changes are
pr esent ,or grsedses atsludingpthosy mthdlegicd canditipnsefkich ptodisposer the ewgnmarto theor | ess,

pre-existing am no.acid changes are, present. \Wer re-existi am no acid
Ehanges tiPBts PLAdREoF R PPicR of Ao R sReT LD e oy eo.
two er engighhntRA8 behigh Sunfdish cafdhbafblAttha, fafd sirdsthance, the am no acid

resi dues at those positions may be 7 1A, 73T and/or 78A. I n one enbodi nent,
t he VL acceptlde termsasclf pehibeiative disorfereand carolifasatisflisnde” reden thalisprddsisiman

i mmunogl i . : . ugnce. A
Purman- Gk S AT RS So e WERES Ay PR ITRRRERRS, M AT URIAGEL 0
comonl el pealiferatige disdrider iachter.esi due in a sel ection of human

i munogl obulin VL or VH framewor k seguences, Cenerally, the selection of

human i mmunog BBAT+ A ¥ACd GeropHratnle dE sonlasticr s SihisgH s fortioar i abl e
domgjn SELHRPGES aﬁ%ﬁ%&l‘ anll B8 pPULHCRs hd SRAUBPS ESIs afd FisSHOITRYP as in
Kabat et al. In glrlle e 001 ment, for the VL, the subgroup I's subgroup kappa
| as i ntéabdtamter’ al‘canceroosie “enttyodiifrenttve disordet’h épidtferbtnee disdoderdapdi s

subgroup 111 as in Kab et al. A "VH subgroup Il consensus franework"
conpri seM4e A ARl SxGlIsE & 5%?15?@831%@%”1 the ami no acid sequences in

vari abl e heaviyc34hgmesi et dndOtadtRAL" R¥erdd or 48cAPELRPROHbIBERE! cdnliRio¥H
subgroup |11l consensus franmework am no aci d sequence conprises at |east a

por t i on iwmaginhalpthatadypioflivt dheracrizehbnynrsedaisd seld growth/proliferation.
EVQLVESGGGELV LRLS SEQ | D NO. 197) - H1- WRQAPGKGL SEQ | D NO
r08)" rp TP T RS AT R ek e g8 BTV TVSS, ( SEQ
I D NO  20QpmaLandVbuleuhiglr Plie parfiOilSENSHPdsIcARBIMOG i Cers HTPIdeSqBarhHi® cANSensus

sequence obtained fromthe am no acid sequences in variable |ight kappa
subgr oupsancesfsmaedlyell lang egncer, pituitary cancer, esophageal cancer, astrocytoma, soft tissue

sarcoma, non-small cell lung cancer, adenocarcinoma of the lung, squamous carcinoma of

the lung, cancer of the peritoneum, hepatocellular cancer, gastrointestinal cancer, pancreatic

20  cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer,
hepatoma, breast cancer, colon cancer, colorectal cancer, endometrial or uterine carcinoma,
salivary gland carcinoma, kidney cancer, liver cancer, prostate cancer, vulval cancer, thyroid
cancer, hepatic carcinoma, brain cancer, endometrial cancer, testis cancer,
cholangiocarcinoma, gallbladder carcinoma, gastric cancer, melanoma, and various types of

25  head and neck cancer. Dysregulation of angiogenesis can lead to many disorders that can be
treated by compositions and methods of the invention. These disorders include both non-
neoplastic and neoplastic conditions. Neoplastics include but are not limited those described
above. Non-neoplastic disorders include but are not limited to undesired or aberrant
hypertrophy, arthritis, rheumatoid arthritis (RA), psoriasis, psoriatic plaques, sarcoidosis,

30  atherosclerosis, atherosclerotic plaques, diabetic and other proliferative retinopathies
including retinopathy of prematurity, retrolental fibroplasia, neovascular glaucoma, age-
related macular degeneration, diabetic macular edema, corneal neovascularization, corneal
graft neovascularization, corneal graft rejection, retinal/choroidal neovascularization,

neovascularization of the angle (rubeosis), ocular neovascular disease, vascular restenosis,
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I n one enbodi nent, the VH subgroup | consensus franmework am no acid
sequence conprises at least a portion or all of each of the follow ng
sequenceswDRQMIBBESL SASVGDRVTI TC (SEQ I D NGO 201) - LI - WPQRRRGKABEIRT Y ( SEQ
| D NO 202)-L2- GVPSRFSGSGSGTDFTLTI SSLQDEDF ATYYC (SEQ I D NO 203) L3-

FGQGTKVEI K 221 "bi ol .ogi cal l.e" (interchangeably ternmed
"sanpl e’ a“SIP‘gVGPP sl %‘imaéIQP Q%QM% %‘ﬂ)‘mg g‘&éo%a 8&0559 %% il e types
obt ai nediyh&pMkAY ma@wﬂlgdr.&abevsadﬁgeagéy c&ﬁeeﬂ%ﬁ@l olt3r ass% %ﬂé}ﬁéﬂt@tlo%r cHPQﬁ'l'ct oring
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culture cells d rlvdtherefr m __and t her.eof. .The
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pol ynuclr@mtt;@@mﬁ@%mehm@mm@ o1 farmgasian, ewpqadtheis EQA).dchieatorysasqiss,
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t he bi ol ogi cal sanple %é be soljd tissue as. from.a fresh, frozen and/or
preserv W@atﬂprb%ucla 8 @%Prli*ﬁlséh%?F‘S@Lﬂnér}‘é%ﬁr%¥"eé§bil$)a¥e€al alogEdt 1§1eCtioRy bl ood
consti t fik S | ui d,
per ﬁ?onea ﬁ%d%lldngtég%s??@?% UI E%b gﬁlﬁsm%} ?lgérgegljﬁm t?sfSlrlrégH?én ggf%ﬁ(ati on

or devel(mnnmﬂce@jhdtﬂt@hﬂwbpem, hylbentrsphies@mbmmmann sf halhgrobitml(a:géreWIebaarrpl e
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cont ai n SETHPBEAIIL SR SHY, Oénah rofcatal, fibaplasiast ssloe é‘?ﬁ‘avﬁ e"¥t58ue in
nature SHERIAS, SNEVIES, V&%H@t%s pﬁ@&l‘aﬁ@ﬁgUds@ft‘éssper’&%cﬁ@l%‘i’fusfoh’(%dh\é@%at
nutrients, antibiotics, he purposes herein a "section" of
a ti ssu@smmﬁdewﬂspmrdltw) mdrldblerab%fﬁtsmmr pi ece of a tissue sanple, e.g. a

thin slice of tissue or cells cut froma tissue sanple. It is understood
t hatismul ti pl thefmi onstiof" disedes (sgnplagisnggydivend, adxcélnxianmmpbjﬁe;teeﬁdst o]

anaIyS|s acco t he resent i nventjon. In.so od| nts,. the sane
sect i on ®f 4t %s%wn‘# irabls phd/agu ea@&fws ‘ﬁﬁgF R0 2RE fl ecul ar

| evel s, n@a[ss I8 tl?é"@lhéﬂ;%& WEIT By 1h@@lmcéndtdan$&tpﬁt1&{t§R@dsﬂn@&@ed@b‘%Jn?fe%ul@ﬁi d. The
wor d "Iabe " when used herein refers to a cngPoun or conposition which is

conj ugatuadesailedﬂ(tsseﬁbdd}r‘@@ighyllmludllrrgibcrtb(ﬂnd fat angl the rf@afg@mpnwrxmeats a nucleic
e . or an antib and  f C|I|tates f t rea ent to which
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20  related to illness and/or the aging process. Cancer patients and AIDS patients, as well as

patients following extensive surgery or having chronic infections, immunologic diseases,
hyperthyroidism, Crohn's disease, psychogenic disease, chronic heart failure or other severe
trauma, frequently suffer from wasting disease which is sometimes also referred to as
cachexia, a metabolic and, sometimes, an eating disorder. Cachexia is additionally

25  characterized by hypermetabolism and hypercatabolism. Although cachexia and wasting
disease are frequently used interchangeably to refer to wasting conditions, there is at least
one body of research which differentiates cachexia from wasting syndrome as a loss of fat-
free mass, and particularly, body cell mass (Mayer, 1999, J. Nutr. 129(1S Suppl.):256S-
2598). Sarcopenia, yet another such disorder which can affect the aging individual, is

30  typically characterized by loss of muscle mass. End stage wasting disease as described

above can develop in individuals suffering from either cachexia or sarcopenia.

As used herein, “treatment” refers to clinical intervention in an attempt to alter the

natural course of the individual or cell being treated, and can be performed either for
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may itself be detectable (e.g., radioisotope |abels or fluorescent |abels)
or, in the case of an enzymatic | abel, may catal yze chem cal alteration of
a substr ave 2omppend or conposition which i s detectabl epCAVUSaEdIOBGHIENT " 1S
an active drug to treat the disorder in question or its synptons, or side
effects. A "disorder"”. or, "disease. is any,condition that uld benefit from
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proliferation. In one enbodinent, the cell proliferative disorder is
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cancer, aenfGansiviuey BEF R plov SgnaBRURMPUSTICA7EZ IR, QUcbke | ung, cancer
of the peritoneum hepatocellular cancer, gastrointestinal cancer,

pancr eatSETAREU11gHE ¢oinginilo malatoeAl @HI6).c Angeingiogvrasisagentantsernclidever
cancgr, bl.adder cancer hi hteFatorra .brtefalst gancer c%l on ca]gga]egr colé)rect al
canddr, "aHHOHRPSCRPSIHIMNOFY §&- CRPOPABRE AT B S5Pan CHESHIAT ki dney
cancer, DiAvi@ire CRfERev PRSI0l §3:CBNEE (19N YISt #hdMihar, Uk @ind, TRRCRE,
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chol angi3d¢af2003btres.» Bl b listriesnticaneiogesieghergae i melignaptiaelangmpls Kewera and

Y2015 4 M8 DRI ACHROI SRS 5ha O SO0 Lo R0 SORIERLE a1
the i nvgpa030e.g Thelsle 2disang aietiahgiogehio dectd@s), Andy@ato Int. J. Clin. Oncol., 8:200-206
20 (2003) (e.g., Table 1 lists Anti-angiogenic agents used in clinical trials).
An “individual,” “subject,” or “patient” is a vertebrate. In certain embodiments, the
vertebrate is a mammal. Mammals include, but are not limited to, farm animals (such as
cows), sport animals, pets (such as cats, dogs, and horses), primates, mice and rats. In
certain embodiments, a mammal is a human.
25 An "effective amount" refers to an amount effective, at dosages and for periods of
time necessary, to achieve the desired therapeutic or prophylactic result.
A “therapeutically effective amount” of a substance/molecule of the invention,
agonist or antagonist may vary according to factors such as the disease state, age, sex, and
weight of the individual, and the ability of the substance/molecule, agonist or antagonist to
30 elicit a desired response in the individual. A therapeutically effective amount is also one in
which any toxic or detrimental effects of the substance/molecule, agonist or antagonist are
outweighed by the therapeutically beneficial effects. A "prophylactically effective amount”

refers to an amount effective, at dosages and for periods of time necessary, to achieve the

desired prophylactic result. Typically but not necessarily, since a prophylactic dose is used
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synovitis, dermatitis, preeclanpsia, ascites, pericardial effusion (such as
that associ at/etowint’ his grorsubstratictdapyble aflhvigudettimshtalistfes on Theegrowtiner

in i sorders .g., wasting syndrone, cachexia, sarcopenia) refers
to &g %8#&@?88%8£%8égy undesi rabl e and/ or unhealthy | oss of weight or |oss
of body cel I Areggmotterdpaeti €hgar iy aakeRhl caaspduid AbdPR iankk Gat@edt grat i ent s,
wasting di sease can result in undesired | oss of body wei ght, including both
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and/or t I proc |ents an as well as
pat i ent pigoslilfaanigidaxs euitshl asQeﬁwcigpa,xcaﬂroqhaw nghabdapa) and urtduplai ons,

i mmunol ogi ¢ di sease , rthyroidism Crohn's dlsea e, psychogenic

di sese S s A fﬂm%%r@ms? nsudine Agiaminc, ricdhrcriomekguBat | y suf f er

from Wa%ﬁétﬂﬁegép%saﬁl%rm'dennkﬁyfeﬂ%wpﬁs@ha{a%ﬂdé &l Eh e $19mB88mine:
acetogenins (especially bullatacin and bullatacinone); delta-9-tetrahydrocannabinol
(dronabinol, MARINOL®); beta-lapachone; lapachol; colchicines; betulinic acid; a
camptothecin (including the synthetic analogue topotecan (HY CAMTIN®), CPT-11

25  (irinotecan, CAMPTOSAR®), acetylcamptothecin, scopolectin, and 9-aminocamptothecin);
bryostatin; callystatin; CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic
analogues); podophyllotoxin; podophyllinic acid; teniposide; cryptophycins (particularly
cryptophycin 1 and cryptophycin §); dolastatin; duocarmycin (including the synthetic
analogues, KW-2189 and CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin;

30  spongistatin; nitrogen mustards such as chlorambucil, chlornaphazine, chlorophosphamide,
estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride,
melphalan, novembichin, phenesterine, prednimustine, trofosfamide, uracil mustard;
nitrosoureas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine, and

ranimnustine; antibiotics such as the enediyne antibiotics (e. g., calicheamicin, especially
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angi ost Qﬁdtl'fbtr&@téoﬁt%ﬁiftdhn BrfictrcReR; p@irl analfgd GsdiradMuanebldcApor e, Annu. Rev.
Physi ol , 53:217-39 991); Streit and Detmar, Oncogene, 22:3172- 3179

(2003) (necreapopralE<hRNipERd, fjoguenincapyiidiernglogh el anpitaband, gnant

Toni ni - arof EhERESathibht BhRaryb B HC B bl Mg b RS daRE)
ant i angiflogefidioe mdtapesy sucand calbet@nt dromdstandlbndpropioast, elﬁtla'kfﬂ&oZOG (2003)

(e.qg., Table 1 lists Anti-angi ogenic agents used in clinical trlals) An
i gipv. drppitiostang, fptalagtome;gnti-gdegnagmuch psanginggluiethipude mijgiancefrtlogtane;

enbodi MgRfSacid Alenisher such as frolinic acid; aceglatone; aldophosphamide glycoside;
aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine;
demecolcine; diaziquone; elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium
nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and

25  ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet;
pirarubicin; losoxantrone; 2-ethylhydrazide; procarbazine; PSK® polysaccharide complex
(JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran; spirogermanium,;
tenuazonic acid; triaziquone; 2,2°,2’-trichlorotriecthylamine; trichothecenes (especially T-2
toxin, verracurin A, roridin A and anguidine); urethan; vindesine (ELDISINE®,

30  FILDESIN®); dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman;
gacytosine; arabinoside (“Ara-C”); thiotepa; taxoid, e.g., paclitaxel (TAXOL®), albumin-
engineered nanoparticle formulation of paclitaxel (ABRAXANE™), and docetaxel
(TAXOTERE®); chloranbucil; 6-thioguanine; mercaptopurine; methotrexate; platinum
agents such as cisplatin, oxaliplatin (e.g., ELOXATIN®), and carboplatin; vincas, which
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vertebrate is a mammal. Mammal s include, but are not limted to, farm
animal s (such as cows), sport animals, pets (such as cats, dogs, and
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but not necessarily, since a prophylactic dose s usedin subjects prior to
or at anci@adolddesnasd @PEMBT AN)S slasdrondth F@S APHYX@F, tpagddiopate { AREDIM®)anount
wll be |ess than the therapeutically effective amunt, The term "cytotoxic

agent " didudierade (R IPPepefiscdionate NRES): ttacitaingia s3-9ioxgl8§ent s t he

functi o ; i = 4:5 i nt ended
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Rel188 , cspitS3on oBic2dRin, sidlng pathwag madichted in slatropescliofrolifeyation, such as,
chenot her apeut i c t . t hotrexate, adriamcin, vin kal oi ds

(Vi nor 1 307 REMAR, BB S Phdta i o B R BBIERROT FiseRRBTEARA t onyci n C,
chl or amiugdihos sdaMROTHPRATOIH® Qhdfe AnALRKE HeRlpyRAcAFE&NFsox8RgkMES and
fragnments thereof such as nucl eol ytic enzynes, "anti bi otics, and toxins such

as snal IAINgDEEGTEN®Rosceige.drE@VMEG TR Roarktipe,and iMAXRIRivascing, térmitoardrast, 1

el Al 2 PTRAEREA L RO, R0 o AR 1 o
Q her CYBa9E0X$0- 13980 sSinRineh, SESEN D IP MLk R PeriBsind NOOXC? talbidgens. causes
destruction of tunmor cells. A "toxin" is any substance capabl e of having a
detri meselgroxdp pg@tprlw% Brogeas R rbignrdpef B Htl):crerisromibdHLCADE®);
Lcner Rgyepol RS, A 681 GRS AR LU R et ot o
as t hi otsegpiam(GENASENS Oy SHkaniode, KGR GAbdr) [sce dbKyitios btlbanalesinguch as
bus %lof aT{’inaisglpilrh?bsi‘yolrg (asge ggf?nition below); serine-threonine kinase inhibitors such as
rapamycin (sirolimus, RAPAMUNE®); farnesyltransferase inhibitors such as lonafarnib
(SCH 6636, SARASAR™); and pharmaceutically acceptable salts, acids or derivatives 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
25  prednisolone; and FOLFOX, an abbreviation for a treatment regimen with oxaliplatin
(ELOXATIN™) combined with 5-FU and leucovorin.
Chemotherapeutic agents as defined herein include “anti-hormonal agents” or
“endocrine therapeutics” which act to regulate, reduce, block, or inhibit the effects of
hormones that can promote the growth of cancer. They may be hormones themselves,
30  including, but not limited to: anti-estrogens with mixed agonist/antagonist profile, including,
tamoxifen (NOLVADEX®), 4-hydroxytamoxifen, toremifene (FARESTON®), idoxifene,
droloxifene, raloxifene (EVISTA®), trioxifene, keoxifene, and selective estrogen receptor

modulators (SERMs) such as SERM3; pure anti-estrogens without agonist properties, such
as fulvestrant (FASLODEX®), and EM800 (such agents may block estrogen receptor (ER)
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acid an%l'o?&‘dﬁ&tﬁ %ﬁ@uﬁ&n?@zﬂﬂgﬁﬁﬁdlﬂ retoposide, and bleomycin. Those agents that arrest

G1 also spill over into S-phase arrest, for example, DNA alkylating agents such as
tamoxifen, prednisone, dacarbazine, mechlorethamine, cisplatin, methotrexate, 5-
fluorouracil, and ara-C. Further information can be found in Mendelsohn and Israel, eds.,

25  The Molecular Basis of Cancer, Chapter 1, entitled "Cell cycle regulation, oncogenes, and
antineoplastic drugs" by Murakami et al. (W .B. Saunders, Philadelphia, 1995), e.g., p. 13.
The taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the yew tree.
Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer), derived from the European yew, is a
semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and

30 docetaxel promote the assembly of microtubules from tubulin dimers and stabilize
microtubules by preventing depolymerization, which results in the inhibition of mitosis in

cells.
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angui di ne); .urethan; vindesine (ELDI SINE(r), FILDESIN(r)); dacarbazine;
rrannonu§t3mﬁélsmﬁlatpﬁbﬂ’8ﬂ‘ilqeoha"’l% %no‘f QBN acerHiBg e thih INVERQ G8ICABPIIST abi nosi de
nanc}gar tpb Cy|p IB]* or rru a%%@\%cl)@ aélg%gﬂ raegg)l%% K%)éRA%XAlxgu?%lw%tlg@gd\ggg?gieI

( TAXOTERE(ho)) thedt4Grresidueci | ; 6-t hi oguani ne; mer capt opuri ne; net hotrexate;

pl ati num age s cisplatin, alip]atin ELOXATIL.N(r and
Bt bopl at o \EOHERGH Gy BH R HEng QAP AP G TEBHPROAGH A

m cr ot _‘Jb%rﬁ%‘lseh“&ﬂ '"WehEs MFm%ﬁ%luﬂae&ME&Mﬁ@}he MERSOh OF b @ﬁw@%@#dﬁ( r)),
vi ndesi ne (ELDI SI NE(r , and vinorel bi ne §NAVELBI NE(r));

et oposi geoypuH-integyrs bu&mﬂwmxctbrs10ﬂmqf@nmth|eoméeget eugiovppf mtegstsvant r one;
edatlr exat e; daunonycin; am nopterin; ibandronate; topoisonerase inhibitor
RFS 5000; di fl uoronet hyl ornithine (DMFO); retinoids such as retinoic acid,

i ncl udi Wﬂ:n@ﬁﬁﬁ%@ﬁ@ﬁﬁ aﬁt%a@i%}hmﬁtﬁﬂg)md@ea@h@ﬁ@h@d\@ﬁmmmn&%ecI odronat e
(for exanple, BONEFGS(r) or OSTA , etidronate (DI DROCAL(r)) NE-58095

zol edr oni ¢ adicdnetIned G Rt 0p Jespetise Fick Baritieart PasAhebqlmy o

pam dr O@%@gﬁlﬁﬁﬁ@f’%ﬁ Hab%{.g{cle&gﬁtgl §§5Fgﬁ %ﬁa)x)zflelpét al ' PRAOPAL&r Inst.

(ACTONE roxacl |ne X0l ae nucl eosi de 'cytosi ne anal og) ;
ant i sen$e988l)i&m%17(;l]£fﬁirs ces., Tm@plaﬁ:ﬂah@t{13986))@$672r@ltaw1ﬂ’rmlal 1J. &xqpruaski on of

genes in_ si aI|n pathmay inpljcated in aberrant cell ollferatlon such
Por (%31)113@ pRoRpHa)- hﬁ?l Respoase Mo 3 @ %er’)hléﬁ; Mﬁ@%@ﬁak a0
r ecept Or(léég%@%, Hakimi et al., J. Immunol. (1991), 147:1352; Reichmann et al., Nature
(1988), 332:323; Junghans et al., Cancer Res. (1990), 50:1495. As described herein, the

invention provides antibodies that are humanized such that HAMA response is reduced or
eliminated. Variants of these antibodies can further be obtained using routine methods
25  known in the art, some of which are further described below.

For example, an amino acid sequence from an antibody as described herein can
serve as a starting (parent) sequence for diversification of the framework and/or
hypervariable sequence(s). A selected framework sequence to which a starting
hypervariable sequence is linked is referred to herein as an acceptor human framework.

30 While the acceptor human frameworks may be from, or derived from, a human
immunoglobulin (the VL and/or VH regions thereof), preferably the acceptor human
frameworks are from, or derived from, a human consensus framework sequence as such
frameworks have been demonstrated to have minimal, or no, immunogenicity in human

patients.
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vacci nes such as THERATOPE(r) vaccine and gene therapy vaccines, for

exanpl e, ALLOVECTI N(r) vaccine, LEUVECTIN(r) vaccine, and VAXID(r) vacci ne;
t opoi sonewa=e10112p9hi bi tor (e.g., LURTOTECAN(r)); rnmRH ( @CT/US20MBABRERT X(r)) ;
BAY439006 (sorafenib; Bayer); SU 1 1248 (sunitinib, SUTENT(r), Pfizer);

peri f osi ne, -2 inhibitor (e.g,.celecoxih or etoricoxib), proteqgsone

i nhi bi t or (e.c‘g)ﬁ(erpéwff?ptw @%%é?ﬁ fmﬁwﬁmg@%}%w? Hﬁyapfl_awﬂfm (R
1577) ;  QtREEMibnarBIRAork Beduchcd Al RistiREe§ ¥ER A% iRHoHTRSSAD (KOG
(GENASENSE(r)); pixantrone; EG-R inhibitors (see definition bel ow);

t yr osi ndrakicmasle s¢qubindsi tyslign{nggbe desfar diamiewori sdquace vsidr vareus hueeni ne ki nase
inhibitqrs such as raﬁarr%c(ihl? {.si rej%i mis. RAPA NE%#{%S f(ﬂr qecaﬁ%tra sferase
i nhi bi t SFEVRERSHLNEALT &N S5HPEeH EBYB TIBAMAEAR] > AN phalilButi cal 1y
accept abbmosstolis frafeivisk RfusiRtlay lciacegpt@f any of the above; as well as
conmbi nations of two or nore of the above such as CHOP, an abbreviation for

a conbi ned t Hepapymbediggetl. spmas permaie framenerkricesin aro/fiena s orsderived frape

el 1ot S AR EIETEN L Ry ARG bRMeh il Bl iRk Ballipggo' ™o 1"
Chenot her apeuthius, tag¥ht sccaotiirmaefiarnereikmaynednustee 'vaattivonthidesialll cfgent s"  or

"endocrine therapeutics" which act to regul ate, reduce, block, or inhibit
the ef f dei{@Vige MRBICHOHREIAMScan promote the growh of cancer. They may be

hor pNesRINSARRINESE VONFESGASL vORLANIRISCARSYSEG pATD! 15 T ogens, wi th

m xed agoni st/ antagonrst profi ng, tanoxXi ( NOLVADEX(r) ),
4- hydr ofR2aromgirisang, WVR(@aP GEGE EWXREBQA ND) 198)xloxi f ene, dr ol oxi f ene,
ral oxi f EVI STA( , trioxi j ' r n
Fecept of MR b RS B s SRty Thor R AP ne i SRR
agoni st 1pNQOerds) evhersol) A bt sk rradin (haSE@RX),) . and EMBOO (such

agents may bl ock estrogen receptor (ER) di merization, inhibit DNA binding,
i ncr eas &@RARompristgeV GQMBL BT VSSEPEQLID RA: Ped)el s); aromat ase i nhibitors,

i ncl.ydi ng steroidal,ar.omatase j,nhibitors such as fornmestane and egxenestane
(ARCRRSI N 1) Y OUnEm R Bttt Myt TSl e otie TRa 01 o
(ARI' M DaM(ofthe folletvin@zedneewdreMARAGEds) and am nogl ut et hi m de, and ot her
aromat ase inhibitors include vorozole (RIVI SCR(r%za_, nmegestrol acetate

i

( MEGASEHR)) conppaigingAbY QL VERG Y QP HAAPUBERIIPING: h¥Dnone-r el easei ng
hor none @@goni . i i . ) and ELI GARD(r)),
goser el iP%,% %@terggﬁgiw&%ﬁ?ﬁk%% @%6 1?(558;?2% 0i ds, including progestines
such as AR8g®siprBIingdCETISA® KN TRYTOQNNSOGAHBT AN YAC SEQ €D Na3t23agens such
as diethylstilbestrol and ﬁr enar | nT and androgens/retinoids such as
flu ggyné{ﬁTé@épgquAYLQM SLRAEDTAVYYCA (SEQ ID NO: 206),
RFTISADTSKNTAYLQMNSLRAEDTAVYYCAR (SEQ ID NO: 207),
RFTISADTSKNTAYLQMNSLRAEDTAVYYCS (SEQ ID NO: 208), or
RFTISADTSKNTAYLQMNSLRAEDTAVYYCSR (SEQ ID NO: 209)
FR4 comprising WGQGTLVTVSS (SEQ ID NO: 200).
25 The VL acceptor human framework may comprise one, two, three or all of the
following framework sequences:
FR1 comprising DIQMTQSPSSLSASVGDRVTITC (SEQ ID NO: 201),
FR2 comprising WY QQKPGKAPKLLIY (SEQ ID NO: 202),
FR3 comprising GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO: 203),

30 FR4 comprising FGQGTKVEIK (SEQ ID NO: 221).
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transretionic acid and fenretinide; onapristone; anti-progesterones;
estrogen receptor downregul ators (ERDs); anti-androgens such as fl utam de,
ni | ut am owoand/R2dwal ut am de; and pharnaceuti cal | y acceptrablusS2&@los®97 aci ds
or derivatives of any of the above; as well as conbi nations of two or nore

of the above. "growt h i nhi ent" when d herein refers to a
conmpound or B oLE RECSRIRAR ) eilﬁ?f%ﬁa? S@%‘\HPWOO ul&‘élillffat“gwe FdugCel |

expr essisggcbERklth G lﬂid@@g frdm atiubf 1H{mdﬂ6 Mb¥Bn o D HSmart BéhsORsQWRMeRBHEI tory
agent may be one which significantly reéuces the percentage of cell s (such

as a celthe prpmessengprE@RLcHplites BapthasecepBranplcase mhy gowptise pratekbiingr y
agents incl ude (at _a place ot her

ThentS st 3SRt dioh BRe O e b froblo PR SR BeB o reot

Cl assi cabndvhplasendWdk Kefuentd) CIHEHE plehdiMinB G abstitidn htSirtfeabdthinimal;
Vi nbl ast i ne? t axanes, and topoi sonerase Il inhibitors such as doxor ubi ci n,

epi r ubi &Syl y@fauﬁa&re%ltwpﬁr ope ypsiagil diffpneasoohyElative thdsduagent s that
arrest %1 agl ?arr%%ﬁqﬁ&%e orr@éﬁ)er%lﬁ%ﬁ?e ﬂr(g% ’eng or exanple, DNA alkylating

agents suc nisone acar bazi né, nechl oret ham ne,

ci splatin, rrEIyI‘p@t\raﬁX‘@lbeegl&& rdslduey ethaabh-hudad agtitiod¢.arducdiperatddih@rdrat i on
can be found i n Mendel sohn and | sr ael eds., The Mol ecul ar Basi s of Cancer,

CCi:hapt er VL angier; Y Hegeenten humap framevayiss. QT sramplee ojfomas INCameraintsskesh| ast i

" 13.
TLEQ? axgﬁn%%gg%gkt axeif‘?1 bat g%gggﬁg%gﬁ%r%oéfgh%# anrga!g;@l 0% g%lo% ﬁh%erl \F;ed
]1: rom : E?hémrmgtdélee an&)f/ovc e?n:xci Iresi duaX OTERIshRI)y, t]Eﬁ@nmdédlhbfpﬂ&aIMﬂeeregwnd_?_ ,rAIX \C/f?r)
B St ol TRUIES PSRTIcHEy e BRRTP RS LA dbotrRbe b e B he GAS bl y o

mi cr ot ubglazsof49oem ([HQ)%&[ 931310@99431@1‘% 55.abb (§zp m crotubul es by preventing
depol yneri zati on, which results in'the inhibition of mitosis in

cel I's. " Doxor Uhidd fincargoraommtyaesyetidtie regan tgsiduésas difhessedih¢reimhdmiidde nane
of xor.ubi ci p i S-cis)-l..0-[(3-am no-2 . .

6. ¢ 18 sedpietia R Sy R sTh B i eyt BRI 58 Tor o ppslsipaieid cgoging

1-tri hydieoadir8d G RiyRGaENtk Jean be BBIRAXY bPmuldmpapblchacanaibaing theThe term
"Fc region-conprising polypeptide" refers to a pol ytgmptl de, such as an

ant i bodynawe VarhoARINES spYcseRsodERl the fREy opercsidycs cehere Shiracdé an Fc
region. ao&‘i%%%w%he%% Pe‘%u{ge?%'r% fﬁ? %Pe‘iéjéc“ eﬁc% @ﬁh?&ﬁh&?’oe“ ng

system region nmay be re or exarrp ng purification
of the patiyepbmmd@ soquddye sethanihic rh@pérvaﬁrgﬂﬂéﬁﬁalﬁgesﬁdh&s atecdhahgedadindnencodi ng
the 2I80| %%31%}1 Irgs?due'sb\co%%gr%wt%les%’zing mclglrerllg%sc{c{[ elncodlng the desired sequence, etc.
In the examples herein, hypervariable region-grafted variants were generated by
Kunkel mutagenesis of nucleic acid encoding the human acceptor sequences, using a
separate oligonucleotide for each hypervariable region. Kunkel ef al., Methods Enzymol.
154:367-382 (1987). Appropriate changes can be introduced within the framework and/or
25  hypervariable region, using routine techniques, to correct and re-establish proper
hypervariable region-antigen interactions.
Phage(mid) display (also referred to herein as phage display in some contexts) can
be used as a convenient and fast method for generating and screening many different
potential variant antibodies in a library generated by sequence randomization. However,
30 other methods for making and screening altered antibodies are available to the skilled
person.
Phage(mid) display technology has provided a powerful tool for generating and

selecting novel proteins which bind to a ligand, such as an antigen. Using the techniques of

phage(mid) display allows the generation of large libraries of protein variants which can be
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conprising a polypeptide having an Fc region according to this invention
can conprise polypeptides with K447, with all K447 renoved, or a m xture of
pol ypept iwox0mwizbooand wi t hout the K447 resi due. Thr ough®at/uske19/034097
specification and clainms, the word "conprise,” or variations such as
‘conprises nprisin be understoo l.y t §} i.on of a

st at ed .@ﬁl@gépﬂﬁf I %qulepﬁ‘«ﬁSéEaérb e e PRsedser [ohigh s gmisnyTaier

I nt eger ,8fds gﬁwamgoxtarfaﬁw\ﬁ;@ud@eﬁ@rg@ﬁérmj H8¢d B mRM¢ K& eﬁe@“en@balh%
reduced or absence of response Reduction or elimnation of

r esponse vigl goas pgmlfu wahs d@@n@ libprotéin i dwlgede Veéll ppotent Mdénoyalientibl e

t her apeuti c a zael | a Cancer |Inst.
(Losa) o9 T 3Ems il tERRIRESEI Ehp s eoctingd B o3 Gt o et
al ., sJ pol is fils&@&H nué'l@@a&-ﬁ%@ ucheabscodingal portidn of e @bne 1@5‘1&1@%9 Mod.
(1984), 38; Mller et al., Bloo §1983 2:988; Hakim et al. .

| munol . a('qb@n)devqlnvedlc@zss ReiPepieinnd:309 §1990); igmiman Qg elfs, Afé@’zodszé

Junghan 0), e

Tvent st Blrae RRED gh R aa e 203 AR A SRR R Pt onse 1 s
reduced spstera] theigead Rdion Vaeipredssd aflo-tvhe&es antwibddipe geaanl protditedre BBo obt ai ned
usi ng routine nethods known in the art, sonme of which are further described

bel ow. E3Pregsednp hat Héfﬁc%YhﬁYr?é therastidesis ariacq.r Methods ghesnsedpeasridscr i bed

her gj,n f of the
o g R B e R e e

t o whi ciNaa 5sRa286g.Shy pentvide i oAl 2e 0s& dquiSnBaentSNG. iSrROd 177 sUrePeteneot o herein
as an accgptor h ra r il e the acceptor human frameworks may be
from o%fgﬁgﬁﬁéﬁgifgﬂi nﬁ%ﬁﬁggﬁgghhoglobulin (the VL and/or VH regions
thereof), prefignal o &igoAECEPIG %ethb‘l%ﬂlgfﬂoﬁ%ﬁ@déssha% Bedn" R ar&f inder i ved
from a human consensus frameworKk sequence ‘as such frameworks have been

denonst mam@gr @ﬁw%a\ieclmiing breilaltermrg manglerunbyaneiting yarderhidMdnsegagticenos. Wer e

se dat  Drlhnite PR OsBre dTRab T 08 S ket pa @R R E RIRE ogy <o

t he dongraghicafRMRIEibhe SAHRMCRSPNY @lvie BREMPestABedi@NOR. PdtadTeVal K 7s@grence Wi th
vari ous human franework segﬁgnces in a collection of hunman franemork

sequencés/33aitd. &8 B242,0H¥ St O-hohdP b gersd, Hlr adrshnbp IS, BelquEhed®rary it Hien
accept or fre&&d%leeﬁﬂg’s%h%?%nbélff&%@ 2FRDINRMT g HIATRYRSk S §LRLE are from or

deri ved
characteristics.

20 Methods of substituting an amino acid of choice into a template nucleic acid are well
established in the art, some of which are described herein. For example, hypervariable
region residues can be substituted using the Kunkel method. See, e.g., Kunkel et al,,
Methods Enzymol. 154:367-382 (1987).

The sequence of oligonucleotides includes one or more of the designed codon sets

25  for the hypervariable region residues to be altered. A codon set is a set of different
nucleotide triplet sequences used to encode desired variant amino acids. Codon sets can be
represented using symbols to designate particular nucleotides or equimolar mixtures of
nucleotides as shown in below according to the IUB code.

IUB CODES

30 G Guanine

A Adenine
T Thymine
C Cytosine
R (A or G)
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VH subgroup Il and/or VL kappa subgroup |I consensus framework sequences.
Thus, the VH acceptor human framework nay conprise one, two, three or all
of the foWbawioigodonanewor k sequences: FR conpri sing PCT/US2010/034097
EVQLVESGGELVQPGGSLRLSCAAS (SEQ ID NGO 197), FR2 conprisi ng WRQAPGKGLEW
(SEQ I D NO %9%} JF:RB conprising FR3 conprises RFTI SX 1DX2SKNTX
3YLQWNSLRAEDTA XSEQ ID NO 205), wherein X1 is Aor RL X2 is T or N,
and X3 is A A (Asor Ci4 conpri sing WEBQGTLVTVSS (SEQ I D NG 200). In one
enbodi ment, the VH acceptor human framework conprises one, two, three or
all of the fdl(@wihy framework sequences: FR conpri sing

EVQ.VESGGGLV%@SSL@E?CAAS (SEQ ID NO 197), FR2 conprising WRQAPGKGLEW
(SEQ I D NO or conpri si ng RFTI SADTSKNTAYLQWNSLRAEDT AVYYC ( SEQ I D
NO. 231), RFTSARFSHNTAYLQUNSLRAEDTAVYYCA (SEQ ID NO 206),

RFTI SADTSKNTAYLQWNSLRAEDTAVYYCAR (SEQ | D NO 207),

RFTI SADTSKNTAYARNSIORAEDTAVYYCS (SEQ | D NO 208), or

RFTI SADTSKNT%\S/@Q\%IOWDTAWYCSR (SEQ I D NGO 209) FR4 conpri sing
WEQGTLVTVSS Q r 200). The VL acceptor human framework may conprise

one, two, thneg¢Aar Gabd Gpf the followi ng franework sequences: FR conprising
DI QUTQSPSSLSASVCGDRVTI TC (SEQ I D NO 201), FR2 conprising WQQKPGKAPKLLI Y
(SEQ I D NG ﬂ)iﬁ,orlﬁh@r@bnpri si ng GVPSRFSGSGSGIDFTLTI SSLQPEDF ATYYC (SEQ I D
NGO 1803), FR4geampid §id19 IfSBQGIWEI K (SEQ ID NO 221). Wile the acceptor may
be identical ig sequencerto the human framework sequence sel ected, whet her
t hat is fromFar bxamprle,iimthnagboibetl D VK0P can bomacleotodes @neiuS of Taivesaorbk A t he

o o oxi €F PiG GriPAAC SR G @ ohdt 1 HAA SORG SF oA roeth g HECRLMAATS Al obul i n
SCAUeTE UM, SIORD 14 TR SaTErSs, Thosp, UG Oy JuICE,
aci d di ff er e¥igonuelpgtideair primes seto carhes Huthesizidming strodsud msthodse sgefor
consgns uo?igglquac eotl Eskca% l"s%‘t%%s‘ized, for example, by solid phase synthesis, containing
sequences that represent all possible combinations of nucleotide triplets provided by the
codon set and that will encode the desired group of amino acids. Synthesis of
oligonucleotides with selected nucleotide "degeneracy"” at certain positions is well known in
that art. Such sets of nucleotides having certain codon sets can be synthesized using
20  commercial nucleic acid synthesizers (available from, for example, Applied Biosystems,
Foster City, CA), or can be obtained commercially (for example, from Life Technologies,
Rockville, MD). Therefore, a set of oligonucleotides synthesized having a particular codon
set will typically include a plurality of oligonucleotides with different sequences, the
differences established by the codon set within the overall sequence. Oligonucleotides, as
25  used according to the invention, have sequences that allow for hybridization to a variable
domain nucleic acid template and also can include restriction enzyme sites for cloning
purposes.
In one method, nucleic acid sequences encoding variant amino acids can be created
by oligonucleotide-mediated mutagenesis. This technique is well known in the art as
30 described by Zoller ef al. Nucleic Acids Res. 10:6487-6504(1987). Briefly, nucleic acid
sequences encoding variant amino acids are created by hybridizing an oligonucleotide set
encoding the desired codon sets to a DNA template, where the template is the single-

stranded form of the plasmid containing a variable region nucleic acid template sequence.

After hybridization, DNA polymerase is used to synthesize an entire second complementary
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Hypervari abl e regi on residues of the non-human anti body are incorporated

into the VL and/or VH acceptor human franmeworks. For exanple, one may

i ncor por aWwe 2nugi2eees correspondi ng to the Kabat CDR resipdiasomioato€hot hi a

hypervari abl e | oop resi dues, the Abm residues, and/or contact residues.
nded riable region r es.as f Wws ar.e

ti [y, . t t h id |
Doy partbiso e SSpTee Hihe 4B T Hdodordia i B put g dE smar iy Cosgies or
4965 ( R) ol 583 Browi@A vh0Re oorR5d0R ) . Wi | & "i ncor poration” of

hypervariabl e region residues is discussed herein, it will be appreciated
that this cardneraliyholespeucleotideant atisashdy syclegrdes xalepgth, arqusseidn engingh!

encodi ng,t he desire m no, acid s nce can be generated b tating
stipe e W ou S RN sy T e S P R

f r ameworkmplegl shushet $18¢ €0the atdesthRNYREdihS fRARE RiuitioRNBMhis lcASEYOMYS the
residues, or by nutating nucleic acid encoding the human vari abl e domain

sequenc@ligenucheetide wéll hybredizapionpilhetodbersingleregndrdddNartemplghgetrcels. ddahunan
residue so{liﬁf?ﬁucl?%tiﬁi\ﬁeﬁsrre‘ EeZa'rdél& E%ltﬁé’sgie%' u%in%cc%&gﬁ{h%g gL %n%? gﬁ sLéedl ggauence,

etc. In the exanp ervar ira €gion-gra vartrants were

gener at eldsdipekbnpketa ¢nal apenesusl. atadiSel. €isel, a85u632(1008).ng t he human accept or
sequences, using_a separate oli g[onucl eotide for each hypervariabl e region.
Kunkel et al eIV dempateyirgeneratehbgpsauectqrs gy pre sihet ¢svedf®nthanges can

be iptr LL RA : i i 0Q, ihg

Fout e T R o A N Ao bB

r egi on- ard sujgeble), o droac veans thaPleagteinm djglcisspidey phagsaigiebErapbchtion aker ei n as
phage display in_some context ca ' as.a con i ent .and fast nethod
for genéinft"‘i%ﬁ%'bﬁﬁée@fF @@2\4?{3- %%(/”081' fsf%e#] é]re?_g%ﬁléﬁt‘i S?b%\%lﬂilaéﬂﬁto ti bodi es in
a | i br any,gedeifbemhsticdSROURRGE RO JQTE 3 bRIRr toHRWBMRY sin@é RRInd¥Bt hods for
maki ng and screening altered anti bodies are available to the skilled

per son. t@hplge( Mretjuctips pf thy singlshsttinder tehmdatp isolesedubdan pesiens 4.2 1+4obll off or
gener at ng%gan% etsfel eqbti ng novel proteins which bind to a ligand, such as an
ant i'gen SAUOTIE ¢ fE %8¥Fni ques of phage(nid) display allows the generation

of large |i briydlRstheafv®@DBAsdqashNMhe ool @aide Retydpidiel tetetsegld or t hose
sequences that bind to a target nolecule with high affinity. Nucleic acids

encodi ngtrordeddemplais upgentuiglls hapadigetine @dijionss PN relyiiizngenzymg.
el A5 B Pyl CAR IO U B B, BEOERAIL ROHBLA DY
aci d seguethegzethe octinpl@nichrpstaindiof tiay template using the oligonucleotide as a primer

20  for synthesis. A heteroduplex molecule is thus formed such that one strand of DNA encodes
the mutated form of gene 1, and the other strand (the original template) encodes the native,
unaltered sequence of gene 1. This heteroduplex molecule is then transformed into a
suitable host cell, usually a prokaryote such as E. coli IM101. After growing the cells, they
are plated onto agarose plates and screened using the oligonucleotide primer radiolabelled

25  with a 32-Phosphate to identify the bacterial colonies that contain the mutated DNA.

The method described immediately above may be modified such that a homoduplex
molecule is created wherein both strands of the plasmid contain the mutation(s). The
modifications are as follows: The single stranded oligonucleotide is annealed to the single-
stranded template as described above. A mixture of three deoxyribonucleotides,

30 deoxyriboadenosine (dATP), deoxyriboguanosine (dGTP), and deoxyribothymidine (dTT),
is combined with a modified thiodeoxyribocytosine called dCTP-(aS) (which can be
obtained from Amersham). This mixture is added to the template-oligonucleotide complex.
Upon addition of DNA polymerase to this mixture, a strand of DNA identical to the

template except for the mutated bases is generated. In addition, this new strand of DNA will
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pol ypeptide is fused to a nucleic acid sequence encoding a portion of the
gene |11 protein have been devel oped. (Bass, S., Proteins, 8:309 (1990);
Lowran arsioweio/99ohket hods: A Conpani on to Met hods i n EnPgmaiSogu/ 0389205
(1991)). In a nonoval ent phagem d display system the gene fusion is

expressed at | evel s an 1l d e gene |II] prateins are also expressed
co"t hat oPREAC TS TeRTRE bt whibB S B vt Bt RoCtioh SuBRuraREng

pept i de didRfiGH | REcrAR teEIIRE NI $MBS ol RIHIeS hBRMRIUpRE K ARG Wirdn i N many
patents (e.g. U S. Patent No. 5,723,286, U S. Patent . 5,432, 018, U.S.

Pat ent Mppropri&8@sstiGiongngymeghetemplige stBamixan do 8ligenidd Wi, Exedilawclchks. or

5,498, 530 Li braries of antibgdi es or. anti gen bi ndj ol ypept.i des.,have
been pr dpPearPr el oD B s aE el Pl REY i DT RS
i nsest i Rgactian daieONopHRAGH eREE S nilcdiic GhORioRY purfial] divglektriricat ed genes.
Met hods for displaying antibodies or antigen binding fragnments using

phage( mcampHitesdrudc-steapdeh DO HesedymedisitirnosnedatinghbNoprolymeraspinzthg,
5,733,7 837 . . 5 0 J 5,858, 727. The
i by ar y DeceRiedt A a8t Bon G difodfifres A PRI DA Ml B30 127, T

pr ot ei nSowiottiplehenctiesle @d tidhaieaeingforsitd o a MitdbddisosotelEubsti tuti ng an am no
acid of choice into a template nucleic acid are wel| established in the

art, some of Awipdisatad Efﬁ‘érg)éplélrﬂ tBeeeaenes of thaelizoauglspiids schippé puliicieaplcagthegi on

resigues, - Y {5%@%19 ik G 4t ot XHnkel et
ah,lwhtﬁaﬁgﬂE§§V%DP$ 1 4:%6%¥§§29ffbg7 . Tﬁ%bggﬁﬁgngé§%§mg ngﬁhc eot i des
i ncl udesesmqh@iomrsitm)rﬁmﬂ)NrAhtenmmé caneed gmdmated_skgftthogec»rectorﬂathpyqleenlaari abl e .
region resid is a set of dif nt nucl eoti de

T pl ot ERYHbRRaL EERaN S S CbHE oSt FaiPry Ui SR S 850 BBn set s

can be r@RIESEBHIRAIYE h)GeseM BRI SVIPa 831 HPAt Enzgfﬁiotl.i, e34:a(19%0¢ I1eqt itHes or

equi nol ar 'm xtures of nucl eotides as shown in bel ow according to the |1UB

code. | UBNOUBES G beumvtried muspbemiserecdrintprgneiof¢haSe @yatorsiimerdrr (ofganera®) Y (C or

) 15  single-stranded template. Production of the single-stranded template is described in
sections 4.21-4.41 of Sambrook et al., supra.

According to another method, a library can be generated by providing upstream and
downstream oligonucleotide sets, each set having a plurality of oligonucleotides with
different sequences, the different sequences established by the codon sets provided within

20  the sequence of the oligonucleotides. The upstream and downstream oligonucleotide sets,
along with a variable domain template nucleic acid sequence, can be used in a polymerase
chain reaction to generate a “library” of PCR products. The PCR products can be referred
to as “nucleic acid cassettes”, as they can be fused with other related or unrelated nucleic
acid sequences, for example, viral coat proteins and dimerization domains, using established

25  molecular biology techniques.

The sequence of the PCR primers includes one or more of the designed codon sets
for the solvent accessible and highly diverse positions in a hypervariable region. As
described above, a codon set is a set of different nucleotide triplet sequences used to encode
desired variant amino acids.

30 Antibody selectants that meet the desired criteria, as selected through appropriate
screening/selection steps can be isolated and cloned using standard recombinant techniques.
Antibody fragments

The present invention encompasses antibody fragments. Antibody fragments may be

generated by traditional means, such as enzymatic digestion, or by recombinant techniques.
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M(Aor C K(Gor T) S(Cor @ W(Aor T) H(Aor Cor T) B(Cor Gor T
V(Aor Cor GG D(Aor Gor T) N(Aor Cor Gor T) For exanple, in the
codon setwD\VKio/9®an be nucleotides A or Gor T, V can I[peTASe010@34997 C, and
K can be Gor T. This codon set can present 18 different codons and can

encode am no .acids Ala, Trp, Tyr, Lys, Thr, Asn, .Lys, Ser, Arg, Asp, . du,
Q. and et s et Bivapiins of S RROB S oLy R haaihs Lt SRl
st andar dpfigdhad Tge SnBIedr sOf Pk ORNEdneOliNRFoLAPi G MR NERI B8FIcad &

exanpl e, by sol i phase synthesis, containing sequences that Tepresent all
possi bl empmvii aatesotessobd tumeks eboi deview pf erteinpanebpdietiagipenthesce Hddsons#t and

that wl t.he, desj,r group of am no acids. Synthesis of
Qligonu@régﬂﬁggﬁtﬁﬁ?ﬁgs 9é ged nucl eotide "degeneracy" at certain positions
is well knowvidridus f@hnighids haSbl®berS@ivelopbd ftehEoiE@ RN RAh{IEh T dgaientscodon
sets can be synthesized using comrercial nucleic acid synthesizers

(avai | adireditiprsdly. these fsagmenteweigsisrivediviRipsagaly bhdigeftipatodintagtiaptibadags  or can
be obtained. co L.al (f.or ex | £ r.0 . ' ville,
D) - Thdr et s Mg el b fina P RRR Fongt R o R SO BRIOTRERY | S
codon s¢t99m)] dndtBrphaal dt Wil. | S1edrdele22a: 411 (U983)). tHovedven thgo fitugne ot icahe Bowdbe h

di fferent sequences, the differences established by the codon set within

the oversqucsediieniydy rerqpiaut hasicliedabaky tRdbetrracagbengagacnthern #ent i on,
havgose%‘él%gﬁ%%eﬁ ' Eﬁl@éelcfé‘ﬂéd; R5m'Y BI'i,qh&sazgﬂo%n%ﬁleafaé{%:%@m&iogQfgalggb nucl ei c

acid tenplate and al so can include restriction enzy sites cl oni ng
pur posesmountsafi¢hase fiagid entaudhtédiody dicigohes’ gae he eso lagnicioatn tige araibbdyphapri no

ocids cqn. oo, SLenleg B ohlgeneloql | dg, e oL ed, muagengs s IR

Aci ds Rgs coll fndtmibaBALLBRd)e fBh b';bfz,f_r HEh® (Cafbl d ab EAMENEERHIEHC0dI Ng

variant am no acids are created by hybridi zi ng an oligonucl eoti de set
10:163-167 (1992)). According to another approach, F(ab'), fragments can be isolated

15  directly from recombinant host cell culture. Fab and F(ab'), fragment with increased in vivo
half-life comprising salvage receptor binding epitope residues are described in U.S. Pat. No.
5,869,046. Other techniques for the production of antibody fragments will be apparent to the
skilled practitioner. In certain embodiments, an antibody is a single chain Fv fragment
(scFv). See WO 93/16185; U.S. Pat. Nos. 5,571,894; and 5,587,458. Fv and scFv are the

20  only species with intact combining sites that are devoid of constant regions; thus, they may
be suitable for reduced nonspecific binding during in vivo use. scFv fusion proteins may be
constructed to yield fusion of an effector protein at either the amino or the carboxy terminus
of an scFv. See Antibody Engineering, ed. Borrebaeck, supra. The antibody fragment may
also be a "linear antibody", e.g., as described in U.S. Pat. No. 5,641,870, for example. Such

25  linear antibodies may be monospecific or bispecific.

Humanized Antibodies

The invention encompasses humanized antibodies. Various methods for humanizing
non-human antibodies are known in the art. For example, a humanized antibody can have
one or more amino acid residues introduced into it from a source which is non-human.

30 These non-human amino acid residues are often referred to as "import" residues, which are
typically taken from an "import" variable domain. Humanization can be essentially
performed following the method of Winter and co-workers (Jones ef al. (1986) Nature
321:522-525; Riechmann et al. (1988) Nature 332:323-327; Verhoeyen et al. (1988) Science
239:1534-1536), by substituting hypervariable region sequences for the corresponding
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encodi ng the desired codon sets to a DNA tenpl ate, where the tenplate is
the singlestranded formof the plasm d containing a variable region nucleic
aci d tenpvatelsegwence. After hybridi zati on, DNA pol ynerPaSase&10030d7 t o

synt hesi ze an entire second conpl enentarystrand of the tenplate that wll

t hus i ncor por at he ol ig n(grcl eot i .contain the codon

e pri . and wl |
sets as SPREVFESd AW MRENEPIGo P leglﬁewg Ehu%%ﬂa|am?od&rsiag%ﬁfe}me@8u des of

at | eastyngfodiiLeIPA8S Non4 8eHFbT A Qe SGBktarfifA11) sk MR A8lih@eHmlpot | de wi | |
have 12 to 15 nucl eotides that are conpletely conplenentary to the tenpl ate

on ei t herrighlddomfinthae begnciubstitutid (by)the cdiasgorfdong sdqaenpgtieony emPshumthi s

ensures that the ol.i nucl eot i i1l hybridize properl,y to th

ool o sbrasadh Brsgic BnRaEe! pifbatliard WRicaly FomRt SRBHHE L LRE pmsai 1
synt besihzpshvisivl@rdofmhpiiau@sanld @@y\@bliy RothB ERAkEidSdiGe afbstifiddd Wlessidided by
Crea et al, Proc. Nat'l. Acad. Sci. USA, 75:5765 (1978). The DNA tenpl ate

i s gener@neanalggouh sides ipsedadt antibedicsar e ei t her derived from bact eri ophage
ML3 vectors ¢ i . i e ) are
sui tabl ey o e EASEETERGhALY IR sbBR, AL RAEy M ATRICH HARUGRS 1 ° ¢
repl i cattholurashigtelsmtibbdies by béigpartait takredubllultigemtny Mdlccorling: t3 tel87) . Thus,
the DNA that is to be nmutated can be inserted intg one of these vectors in

order t Skt sitdetierseatries ot BRpRALRIC dpmawhad airerens pnilhpdy is
5 ngle- %&Jeémea%afngmb t%enﬁ)reﬁlg%@khawhﬁrﬂm&ubféﬁ&mﬂ?iﬁJseﬁleﬂf}egofrhgmﬁfaﬁok et

., above. Toalter the native DNA sequence, e ol gohucleotide iIs
hybri di zeqhchoe tvhehss clgsast wttharndeld todeqliathen voabptedsuithclhineanhydmévdorkdor on

I onow PSR POR sy - TORE . hutiders & EETELTDE FHe

conpl ened@n y. Sl 3. 0d6:0d1e ALTREFh&hSSLNRY atﬁalaﬁicﬁlair GARMGLRONdHR d 3R | mer

for synthesis. A heteroduplex nolecule is thus fornmed such that one strand
of DNA encwsdsus seieenaeiobalbburhar snthodige néa partignldr subgraptddight erdedvy t he

original ,tenplate) encodes the .nati unal t d sequence of. ne 1. This
het ar odSBIES HBY S Baev i Poes Kook G Been LRt ared anbbe gt ee.
usual | 'y cgs prateaey @t @99YchrRSNE. Akl SSIM/SN, 89:4985ePregla@N@lI 938 jcel |'s, they
are plated onto ag}grose pl ates and screened using the oligonucleotide

primer fHuGPadSled@2d th a 32- Phosphate to identify the bacterial col onies
R Cont a1 58, A0, B TG BSOS UGA Sy g oy oo
t he pl asffidtycfonth@iantigdreantudthdri favirshle biohegicad @rdpeetddsi Aosichieee tss faall,l ows: The
S| n%lo © SaE:cr:o?gicrilg Ctio 8I|16i r%g{llllé((:i,l lleu%gain?zeedia%tiggdr%eesaa{rg gretpgretdqg aslirggelsse g gn%?ﬂ?sdof the
parental sequences and various conceptual humanized products using three-dimensional
models of the parental and humanized sequences. Three-dimensional immunoglobulin
models are commonly available and are familiar to those skilled in the art. Computer
programs are available which illustrate and display probable three-dimensional
25  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 influence the ability
of the candidate immunoglobulin to bind its antigen. In this way, FR residues can be
selected and combined from the recipient and import sequences so that the desired antibody
30  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.
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tenpl ate as descri bed above. A m xture of three deoxyribonucl eoti des,
deoxyri boadenosi ne (dATP), deoxyri boguanosi ne (dGIP), and

deoxyri bovbyniodizee4( dTT), is conmbined with a nodified tRCoASeapOBOTYL 0Si ne
cal l ed dCTP-(aS) (which can be obtained from Amershan). This m xture is
added taq,the tenpl at e-ol i gonucl eoti de conpl ex. Upon addition of DNA

pol yrer ?%Aﬂgggiﬁixture, a strand of DNA identical to the tenplate

except for thg i Ati60diRasEHC i HEREER RDbonbthy ALl ¢ AMbinfnBIFy dMGW strand of
DNA wi I | contain dCTP-(aS) instead of dCTP, which serves to protect it from

restri ctvaoable ddoanckgamec(d) @é@tddcfmmAﬁn@n-’dpﬁeect Bmgk diselagtlibsartes ofitht he
doubl e- st randed hetero lex is nicked with.an ropriate restriction
oo, KB A fha SOy AR i Bls S e ettt i afOR o i ehERLBE: | anot ner
appr epr indmdcrousl Bdsedipast tht reh8@SH @ Bchaddcagnthahiisriddhes @btheld s Hubnbe

mut ageni zed. The reaction is then stopped to | eave a nolecule that is only

parti al IMycdomghnd mopseraepn kteompyeleme cgb lippelos theaadurtipnal Remeiupl ex i s

t hen for ' - L r n :

deonyr | BATASTMTRLEORPRRK TR hBol B RERRRRT kRkade) Philhon 330t

mol ecul ¢1%%ly, Bilodeurte al. ) Mesddome dntibbdy Rrogudtioalilcehhiosds Gl Applibsiimopcat ed

previously the sequence of _the oligonucleotide set is of sufficient length
[

to hybr iPdiPdMacel RekkeBicat™e W Y erke il 88 A pofl Boeimeress chi -5 dmmyie! - dlddsShot

necqgsawiymj_contain restriction sites. The DNA tenpl ate can be generated
by those vegtors that are either derived from bacteri ophage ML3 vectors or
vect ors t hat Iciembeipossibkitogteetust tramsged c phiagds @rd. giice)ahatraepéapalat) qonas

described by.Viera et al. Meth. Enzyno 153:3..(1987), Thus, the DNA that
is to bé™ %Bw’ﬁﬁ?focﬁ‘élnﬂﬁséﬁﬁgﬁﬁioﬁﬁB%B?féalbi‘nt’cbﬁ?é?é1%@8?5?%10?H order to
gener at @8 ab&ys Birh@¥deMbulis PRIRESon, Figdif%zaglzliigg?qags bhre R8sk rignded

tenplate is describedin sections 4.21-4.41 anbrook et al., supra.
Accor di hgmogyzmisidhlstiomef thedntilkodyi tspay-gphaimfpibieg gegien i ¢ehyinphoverd angl

upstream and. downstream ol i gonucl eot i .sets ach set havin lurality
oF 8P Q@RIETG T AL TR ek PR aPERRIS i haAL S raREhaRF Dy Pt ee
est abl i ghadfhwfitheneomorredik ihodRBuMh béicrtajen S@h giRfmithet mice
ol i gonucl eoti des. The upstream and downstream ol i gonucl eoti de sets, al ong

wi th a veliresyltdn dermipductionef hvaam gesibeidies appe arfigsnchelicngeafiché tused in a
oL o SSEIRORLD LEaFL G0y 9P SETe . SLAlany RhuBST Bipdiat i PR
fused wi2sh (DIB3erBrughairadn or aluveat atlotimol) i3 (2893). sequences, for exanpl e,
\l;: 2)?2|89>C/Ota Eac Erﬁ)eég ggSfﬂ?n%dcaglaﬁ%rﬂezu%gé ‘?ondecrii%e Iurrhsah arliltsl‘tl)on 1esef?otnf{i1 l131|01|1- Hggn,rrel‘)éec ul ar
rodent, antibodies, where the human antibody has similar affinities and specificities to the
starting non-human antibody. According to this method, which is also called "epitope
imprinting", either the heavy or light chain variable region of a non-human antibody
fragment obtained by phage display techniques as described herein is replaced with a
25  repertoire of human V domain genes, creating a population of non-human chain/human
chain scFv or Fab chimeras. Selection with antigen results in isolation of a non-human
chain/human chain chimeric scFv or Fab wherein the human chain restores the antigen
binding site destroyed upon removal of the corresponding non-human chain in the primary
phage display clone, i.c. the epitope governs (imprints) the choice of the human chain
30  partner. When the process is repeated in order to replace the remaining non-human chain, a
human antibody is obtained (see PCT WO 93/06213 published April 1, 1993). Unlike

traditional humanization of non-human antibodies by HVR grafting, this technique provides

completely human antibodies, which have no FR or HVR residues of non-human origin.
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The sequence of the PCR primers includes one or nore of the designed codon
sets for the solvent accessible and highly diverse positions in a

hyper var iwbl2eiviegioan. As descri bed above, a codon set i Ca/Uset100840d7 f f er ent
nucl eotide triplet sequences used to encode desired variant am no aci ds.
Ant i body_ .sel ectants that nmeet the desired criteria, as selected through
appropr#ﬁﬂ@”ﬁ%’ HofisPsel ection steps can be isol ated and cl oned using

standard recqfceaftantiBNA AU @HnotIdhiRRAKEAiBIMBM S c DRI §R6fkitlR Y& i on
enconpasses anti body fragnents. Anti body fragnents nmay be generated by

traditi devat tweediffstensardigens larezytamteintdodingass, bopecitic apybadews enbhuragrt or
techniques. I n certain circunstances there ar dvant ages. of. usi.ng anti body
f r agment AP EET B0 i 6B PaBeas: ovd Tacik SRR R agment <
al | ows fEGFIrRfiddhe bder Rs€anyikerigdread ckMaih FRIHOYREENAS BRSSEhdrAnEgéd |
tunors. For a review of certain antibody fra_grrents, see Hudson et al.

(2003) Nasculaysadothelip grovgh faoieir(Vdud )t e eHhr qpidapcrbaved beds apdibedieped for the

gr oduct 00, of, %ta'nﬁ‘% 1bifzgl%%'.‘3§1t Srtall] A tdi&?ﬁk,'t ¢ Blts i %th%%ﬁ? ha H%k/g .
erived vVia proteolytic digestion of intact antibodies (see,”e.g., ri mto

et al., adagomalisiaf tid BVReR calccanthnBintipbysotiat inviehfietsn2AsetOnd drhy ( 1992) ;

and Brennan et al., Science, 229:81 (1985)).. However, these fragnents can

now be FPBatisiaa the HYRisequenges gfsivaiinantd oapibzamad. Irggtairgmbedimsatsy

ant i,pod g@gﬁﬁg : 0 i E. coli, thus

al | c}\?\n néhgt]%l faci%g%géri%gdu% I?%%mc%?v ]Iq:il?lggma& E%%ﬁglfs]sét%tﬁgg%&??%nent S.

Ant i bodyarfibiagmeht b caminbembeidhaitedifpeoifictangbahts adyinghageo Hifferat i es

di d. ab tively, Fab'-SH f t be djrectl d
rom B ouATe QR Sert < ablibrBe oy isp BF Frao jsleoreint eelivt€r ot
al . Bl QlifeahinleamtsLOGEER ART: L) poReaor BGRET A ARLhRPInARPIAACH.

F(ab') ragnents can be isolated directly fromreconbinant host cell
cul t ur e wiketbbiadsla Fytatex)c2agentaguadias, w2t baponor adisiaterferonspvandaadlkaloidf mcin

conpri sing sal v recept or. bi.nding epito residues..,are described in U S
oot 5o A el AR ERAR b liadhif kbR RN R R Rs PAER pESist

f ragmentas fii lehgthenapgaéLatantiBodynRagikdntd @ A0 bish&MeE antibddiesy. t ai n

enbodi nents, an antibody is a single chain Fv fragnent %scFv). See WO

93/ 16185; U. Hctheds fongsking bispecifo antibadiessrsBrowse. theprtadmditempllyrtc t he only
PR e5 A R SOTRUA R P AL S SRR Sl 010
use. schmnfunsglobuli dagly RBaindighbehabopsits; whtedhd ovyhelvg chaigs baveafiffaentef f ect or
pr otzgi n sgéci 1cii%igse(r1\/litlsr‘geein ?urlr(ii rC](l)lel or, ]\Fa?gre??&l?%é(y (1'[9egr3)m): %%%ause 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
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.
25  Similar procedures are disclosed in WO 93/08829 published May 13, 1993, and in
Traunecker et al., EMBO J., 10: 3655 (1991).
According to a different approach, antibody variable domains with the desired
binding specificities (antibody-antigen combining sites) are fused to immunoglobulin
constant domain sequences. The fusion, for example, is with an immunoglobulin heavy
30  chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. In
certain embodiments, the first heavy-chain constant region (CH1), containing the site
necessary for light chain binding, is present in at least one of the fusions. DNAs encoding

the immunoglobulin heavy chain fusions and, if desired, the immunoglobulin light chain, are

inserted into separate expression vectors, and are co-transfected into a suitable host
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of an scFv. See Antibody Engi neering, ed. Borrebaeck, supra. The anti body
fragnent may al so be a "linear antibody", e.g., as described in U S. Pat.
No. 5, 641w62010/20904exanpl e. Such |inear antibodi es may IpeTrasa@eopampfi c or
bi specific. Humani zed Anti bodi es The invention enconpasses humani zed

anti bodi es. . Various nethads for. hymani.zi ng non- human anti bodi eg are known
in the &ﬁ%ﬂlﬁlﬁbyh@ﬁ BT ,S%gr %amﬁagﬁtyawﬁhﬁ%&gg DA S 8 BRE B SR reRhi no
aci d 1 eqbisiddiMtueed diitofirhdnid HAM they@N SR EOHES: MBI Maikhese

non- human "am no acid residues are often referred to as "inport" residues,
whi ch ameed yghe edrisyructaogrrovide theaaptimiumpgietds. s kayeyerd poassiltie tdHuserhtheat i on

can be esaentiall qerforne ollo 'n%gsh net.hod of Wnter and,co-workers
(Jones &PYAP .Se"(“fﬁé‘é) ONAtUYE T?é’?g‘}Pﬁ © “%iaglé ARRRhCRRession VeqigB BN o
332: 323¢RpréssiMeshAedSNtvwet paypeplid® 8insSaicqifl @atidFedd3 4n ARBENoldPNr when

substituting hypervariabl e regi on sequences for the correspondi ngsequences
of a hunkgraging feedyo padicslespigaifigancguch " humani zed" anti bodi es are chineric

anti bodi es ( . 7 i ant j al ss.than an
"t act hunan T80 SBPEMnshEer s 308a Il BBERTMs elbois BT i g
sequenc éybti® immunogiohilitetitasp eltdie svithlanfirer Hiading epedificivrih oad aantandadiydsidar e

typically human antj bodi es in whi ch sone hypervariabl e region, residues and
possi bl yngswaglehulinbsayy chaigrlightehsan paip ey Bl Resridunding sy BLES si t es

i n ngdentnaqk be .aﬁsfourﬂ;@a%%i a%%ﬁﬁfetﬁ&% tu\f@fa!cggig_@s FRUB Rionf | T ght and

heavy, to be used 1 n naking the humani zed anti Ies can be inportant to
reduce ansirggdnspercific.cofpoondirog tnovanted ispombkdulibelstia torhbinatdsoak the he

sequence of the variable domaj.n of a.rodent antihady.is reened agai nst
e ant PROCREeT AR GRS RR T 62 S g SAL R e ALES LS haman
sequence WG ot $ el 109@§ lof S&patdidh. ThistdpBrdaell@disdiSsclneh@oserESE Bsy t he
human franework for the  humani zed anti body. See, e.g., Sins et al. (1993)

J. | mudeither dstrilg 9Bgenetioe hispeefic antibqdi®ssy, for cxamplle, SBrash ef a0 @/@bads.in
Anot ger th;,d uagmﬁogﬁg{g%kcul ar framework derived fromthe consensus
sequénc&BMYPE ’Bodi es of a particular subgroup of |ight or heavy
chai ns. The saBrdif RN ffoden, the etelfadc lRevenal p.a cfffa‘iiﬁBdeg RprBiky ed

anti bodi es. See, ekg., Carter et al. (1992) Proc. Natl. Aca Sci . USA,
89: 4285;caippe gnginearedylio mixigg@)thg perpeniggeaif hetemdimemavhich ajegeqayercdiorgener al | y

desi a0 OME RS TR B8 LR LU Y T
goal , antibody constant domain. In this method, one or more small amino acid side chains from
20  the interface of the first antibody molecule are replaced with larger side chains (e.g. tyrosine
or tryptophan). Compensatory "cavities" of identical or similar size to the large side
chain(s) are created on the interface of the second antibody molecule by replacing large
amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a
mechanism for increasing the yield of the heterodimer over other unwanted end-products
25  such as homodimers.

Bispecific antibodies include cross-linked or "heteroconjugate” antibodies. For
example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to
unwanted cells (US Patent No. 4,676,980), and for treatment of HIV infection (WO

30 91/00360, WO 92/00373, and EP 03089). Heteroconjugate antibodies may be made using
any convenient cross-linking method. Suitable cross-linking agents are well known in the

art, and are disclosed in US Patent No. 4,676,980, along with a number of cross-linking

techniques.
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according to one nethod, humani zed anti bodi es are prepared by a process of
anal ysis of the parental sequences and various conceptual humani zed
product s wei2ng/2bgoge- di nensi onal nodel s of the parental pamashaomsiozed
sequences. Three-di nensi onal innunoglobulin nodel s are conmonly avail abl e

and are fam| to ose skil ed | ro ar e
avai | abl e m.f@ahmﬂw fr%&nsraalﬁa HPsH laﬁntﬁ%ogbeatfwl gﬁt@gycfﬁpaﬁ@%gﬁsgﬁa? also
conf or ”%"eérpﬁl@kn%d M%élﬁt%ﬁau% $6t &&hﬁﬁe %Qélﬁ@taﬁnbdﬂi@ért‘aﬁ e %Bp'afbd%ﬁ eNnces.
I nspection of these displays pernmts analysis of the likely'role of the

r esi dueshe¢micahlenkfagacBianamg @i Stllaececah%hSda(tl%ﬁ)mm@glaqnmadnreswmpy@nce i.e.,
t he anal. SIS t hat | uepce the iL't of th can |dat

| oaiEtnAbe iR e Ry Bl R eehGIRub butyePlsaln EN s

sel est edrarducaThimgsedchodvt the ditgiel &brﬁﬁl&xﬁ@dgéﬂ@@dlhmse@wﬂﬁﬂfﬁ(ﬁﬁalﬁﬁzé hat the
desired antlbody characteristic, such as increased afflnlty for the target

ant i gen(véginalidith 5@h¥§M§ﬁwm¢Hﬁﬁﬁﬁ@ﬁahrdﬁhﬁkﬁﬁﬁﬁmﬁﬁﬂlabPéabéﬁwﬁWnﬁeS|dues are
directl %ﬁﬁ&gtegﬁﬁettih%rggﬁ? hﬁ?olth}'onﬁtf\{%hé’ ek ¢ T'NE%) c{]gdg{k%'s“%n%%tfk& b-TNB

bi ndi ng uman an nvent1on can

const r uckadatbys o fbicﬂlgveﬁ‘esd () thB@ab‘&hlo&ilbb eecnh@ﬁm Wltﬁeﬁmaﬁﬁ:@:{tﬁ})larﬁﬁﬂe%ﬁﬁ ed from
human- deri ved phage di.splay libraries wth human const ant. donai n
sequencésPecdaythaseqipalgr apeyE.of Mo %hﬁaﬁaubVEN? degiyataYe tRopEe thsasPeaifici bodi es

of e i ny %egﬁrﬁ;ep ARG, R DG,y BE HOTRATRL DA Tt UL o and

mouse- hunan het er I nes or t e production of uman nonocl onal
antlbodummuhdmeﬁ@eeﬁmdgmm5|bed for exanple by Kozbor J. I nmmunol, 133:
3001 (1984); Brodeur

no Ion Ant i bod rQ i on Techni ques and
Aopl i cat 1 ons RepIM PRierEs Mendiel B cpUaarec HRVEr REheol kraiaa OB Boer ner
et al., odi WARHOA be clﬂeﬂﬁeal%oﬁﬂl%ala forhltblbl%cﬁﬁvﬁnﬁg&ﬁb@l %aﬁaﬂ)y@i‘ educ&xp.
transgenlc animals (e.g. mce) that are capable, upon imunization, of

pr gdum ridede. 731 R17- é%)%ﬂ@@?)r @S@Ebdfhﬁamdaﬁmlb@fch fadlyihmmahecd bispeniéc @iﬁlbOdyb .
F
hat ot na ik BBaat Th By BHRGRA W& bl Sy R ot AT BT SIMiSTRE o

(JH) gengrettad ehdrisl couplivtl 8NiMb td foem T Bispedifi Cantibea Y| The bilp&oPirRibedy
i nhi bition of endogenous anti body production. Transfer of the human

ger m | i rlusifriperbyrooihle fonbigd Hecodls pagrexpressing-the SR 2 icaeptor angrormpldumygn) |
(el L ASHLO 1RV B 5 R0 GRS, bR oo
Jakobovibkasefunk tarpas.ure, 362:

20 Various techniques for making and isolating bispecific antibody fragments directly
from recombinant cell culture have also been described. For example, bispecific antibodies
have been produced using leucine zippers. Kostelny et al., J. Immunol., 148(5):1547-1553
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab'
portions of two different antibodies by gene fusion. The antibody homodimers were

25  reduced at the hinge region to form monomers and then re-oxidized to form the antibody
heterodimers. This method can also be utilized for the production of antibody homodimers.
The "diabody" technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA,
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific antibody
fragments. The fragments comprise a heavy-chain variable domain (VH) connected to a

30  light-chain variable domain (VL) by a linker which is too short to allow pairing between the
two domains on the same chain. Accordingly, the VH and VL domains of one fragment are
forced to pair with the complementary VL and VH domains of another fragment, thereby

forming two antigen-binding sites. Another strategy for making bispecific antibody
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255 (1993); Bruggermann et al, Year in Imunol, 7 : 33 (1993). Cene
shuffling can al so be used to derive human anti bodi es from non-human, e.g.
rodent, awoi2bodize®4 where the human anti body has si m | apcafuSeonows4#s7 and
specificities to the starti ng non human anti body. According to t hi s met hod,

whi ch | also cal]ed " i ) er. the heavy_o ht chain
Var | abl SREERGOR SR har Ry (b Phsa it bt SR by CHRRIE ¢ opt ay
technlqg@gjq%ngggprﬁgqg6gq[@; is replaced with a repertoire of human V

donmmi n genes, creating a population of non-human chai n/ human chain scFv or

Fab chi mer as Argibbdics ath ngre mhamrtwog@h:nms ateteonfemplaged. abérexampleatrmpecificman
chai n/ hu hai n.chineric ab ef £ uman chain restores the
anti gen nFWHfﬁU“QPF@“H@E 33% ﬁgd%'?@%%@a ogokﬂﬁ gorresponding non- hunan
chai B | nhlwaloni ARGbodekkage di splay clone, i.e. the epitope governs
(inmprints) the choice of the hunman chalnﬁgﬁrtner Wien the process is

repeated in d¥attivaisnt epibads mayderigierialirety(andiar prirhmiizedladpycr thahaiman .
eSS R RGE BB R 1L

tradltlonﬁﬁmgunan

t echni quetipidiss cfebe srepqlt atvehtyorhenmese raultivaloct @siboditd Gvhittame ofter Ban@f HVR
resi dues, of non human_ori gin. Bi specifi ¢ Anti bodi es Bi specif ¢ antibodies

are mondlq BYAFIasn tVIGATes ST Pk anfiRra biidieg ﬁbe%?)éctm*@mt aatifodieshivhighst t wo
diff.gre i human
or T B B R L SHE Gy G Ao
speci f i ehtinesf ihs ahbodyGFhd malttvatdneamttiody cars cdropriseraydiohiestioardongenand n

certai n enbodi ments. e ot her nti en | ascul endot hel i,al growh
factor (R/EERYMOE admgﬁ%gmémgtse}ﬁ% n G Dpdimcaf i sunEw8) Semalivab and

rani bi z %Hﬁl@nsésr(op@dﬂsﬁtsrbffmpmégﬁdﬁo%a Hil& RLDRER thlscsc@f{ahbb@lesanh@&dyawﬁu rst

arm conpriSing the HVR sequences of an antirbody of the invention and a
second &pmptishpr Feiagepntdnd thivRos eguesrdigsn bindinegsaieh zmmbtetmmahwtb@ Famab. In

certain enbo i ment ecif.c anti s the VH and VL
cequncaShgr T T RT suaBrB oy S i S GRBh ARG SERPE G Eh it B peci 1 ¢
ant i bodiagsutaght Rhtdebnttanding s@lssf fiebeOsucBRhibORRSE®fa rﬁﬁiﬁwlenﬁnﬁm&y f c
anti bodi es may al so be used to | ocalize cytotoxic agents to cells which

expr ess CEEPLIYes (Phexwisthritl) e patéscp dinding S@SE@m_muhwrc\gnh@lt@pdry EQTHPTATSS &F m
UL Ao LN G AEDcBRD 5o og IR LRl B Geleen o
Bi speci fchgingi) bbrhpﬂieetsxocramndre vprigpadedaias. Houlinstdneaghpelnpiptiddickan@) magt i body
fr a%msn corn(plglseg VDI- (%(bl )1)1 -2VBI2 S(E)(%)Cnl -chCw Qrte{nb\(?lc)“l ?s 2)1 first variable domain, VD2 is a
second variable domain, Fc is one polypeptide chain of an Fc region, X1 and X2 represent
an amino acid or polypeptide, and n is 0 or 1. For instance, the polypeptide chain(s) may
comprise: VH-CH1-flexible linker-VH-CH1-Fc region chain; or VH-CH1-VH-CH1-Fc
region chain. The multivalent antibody herein may further comprise at least two (for
25  example, four) light chain variable domain polypeptides. The multivalent antibody herein
may, for instance, comprise from about two to about eight light chain variable domain
polypeptides. The light chain variable domain polypeptides contemplated here comprise a
light chain variable domain and, optionally, further comprise a CL domain.
Single-Domain Antibodies
30 In some embodiments, an antibody of the invention is a single-domain antibody. A
single-domain antibody is a single polyeptide chain comprising all or a portion of the heavy
chain variable domain or all or a portion of the light chain variable domain of an antibody.

In certain embodiments, a single-domain antibody is a human single-domain antibody

(Domantis, Inc., Waltham, MA; see, e.g., U.S. Patent No. 6,248,516 B1). In one
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Met hods for naking bispecif c¢ antibodies are known in the art.
Traditionally, the reconbi nant production of bispecif c¢ antibodies is based
on t he cowexproegrstoen of two i nmunogl obul i n heavy chai n- PCghiS2eas4v9pai r s,
where the two heavy chains have different specificities (MIstein and

Cuel | o, tyre, 305: 537 (1983 Becaus f the rando ssor{nent of

i munog |egﬁ>aﬁwnﬁeaa%gl%rﬁam§wgw)bé% %%Ststﬁé‘gé)r ﬁﬁ’ﬁﬁ?%b%ﬁgé @?fﬁ’é{éf YHas) produce
a pot entyaakp BHShEmeeh akQbsliyf f erent antibody nol ecul es, of which only one
has the correct bispecif ¢ Structure. The purification of the correct

mol ecul edntibinide Waiigntssual | y done by affinity chromat ography steps, is rather
cunbersone, and the praduc ields.are |low.  Siml.ar, procedur.es,.are

di sl osed. | n 198S FEBdE Rt Easi Rl mab e B PO RREIIRIREy ot a .,
EMBOsJ. dedibed BORin( k8 YdntemPReQr dioRgxdriypla, iflivfal; BE ABiraB RO A@pFove AR biRGklY

vari abl e domains with the desired binding specificities (antibody-antigen

combi ni wéfinginashor gther pipdegical pranerins of thsutibed e ovingncidigngupnresatadnebs. The

fusion, fo Tl it i amunogl i VY i st.ant domain
compr 1 sihoinBORTHRES s ety AT SRR USSR 2 20T
enbodi nmBaduencd frollingshe Mrivoyly,ahdiypepidsdyatiesis e §ucthmodifichtiomsandladd)iferg t he

site necessary for light chain binding, is present in at |east. gne of the
f usi ons SXpRRlS: @sletings A, RBAORHASHEGNOITR 2/ ofeibstitupensofsigeidusrsvidha the 1

desijped,filieadi Qﬂéaeg ?T’ kﬂerhnki.b&w. &W&d}nbigﬁt‘foﬂ (ﬁﬁf‘%[ettigg, ihgl%‘gorﬁ, GRgrate

expressi on vectors, are co-transfected into a suita ost organi sm
Thi s pr cubsti@sionaran g estde ftd exivbiat thieyfinahcadirugt progideth éhamthedalal pemspoctt | ons  of

the three pol ypeptide fragment.s i enbodi nents when unequal rati.os of the
three pOPYRRI ACSha] HETGUaRiFn THaTRgRETALEPURN Y PaBT RHESSHE M

yi el ds. ghbjcktintiDOWEMBIN0 aPRSSRINGe hdthé ARRIthatlsBRuHOIsHEaRequUences for two or
all three pol ypeptide chains in one expression vector when the expression

of at |east tAwesgbdinygibed fodedenhifiratoniaf ceuanlresiditcs osragamlof heiantihpdphthyd el ds

or en the rati Qs are of n articular. significance. |n one,enbodi nent of
ohi S apgromelPei R &, B iR, Bl AR R EE Ry B g

I mrunogldefubicd bh €RYiMinghah AndMW dlisq1989) Stiched)dungoSPEOY S, i 1gértya teBidaoer arm  and
a hybrid i mmunogl obul in heavy chain-light chain pair (providing a second

bi ndi ng EPWATTREPt ipyidpes arp leptified (esg reharged wiggsducs Sl asiiag. asihihds, Sy mfet ri ¢

# £ 00 n ASTAIANSS LIS ARRLAAD Sl LIS ARFLIG. DL gRRSLLL  corpound
i mmunoglpobialaninel) togdttece thaiintetastiombythe amif@ddidsokith betidens f@osd dnsinoatdcul e
provides for a facile way of separation. This approach is disgLosed in WO
94/ G469d0cafigps demonstrating functional sensitivity to the substitutions then are refined by
introducing further or other variants at, or for, the sites of substitution. Thus, while the site
for introducing an amino acid sequence variation is predetermined, the nature of the
mutation per se need not be predetermined. For example, to analyze the performance of a
mutation at a given site, ala scanning or random mutagenesis is conducted at the target
25  codon or region and the expressed immunoglobulins are screened for the desired activity.
Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues,
as well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methionyl residue. Other
30 insertional variants of the antibody molecule include the fusion to the N- or C-terminus of
the antibody to an enzyme (e.g. for ADEPT) or a polypeptide which increases the serum
half-life of the antibody.

In certain embodiments, an antibody of the invention is altered to increase or

decrease the extent to which the antibody is glycosylated. Glycosylation of polypeptides is
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further details of generating bispecific antibodies see, for exanple,
Suresh et ah, Methods in Enzynol ogy, 121:210 (1986). According to another
appr oach,woheiwnvenf ace between a pair of anti body nol eedras2acian3ive?
engi neered to maxi rri ze the percentage of heterodiners which are recovered

from reconbi pan h ce co S | egs art of
the'C 5 Sam R e Shinkey pbHEGkedn S hteTa e a 1oy Hachmentiicraongdaar | ror e
smal | amfeyas it sddgathd aﬂsaslgd'rQQhé heidubt §ht agRpRbe {dBeddel §§pa?dg1iﬂebﬁdy

nol ecul e are replaced with | arger side chains {e.g. tyrosine or
t r ypt ophamic anGospeagiat-or-thréaand, wihes!' X of anydemn @ald eyeeps pralingrarsthee to t he

I he | f h d i bod
A R T R T e e p

al anine a@farddin €810t BiRkn. Tﬁuss tHRIRMcA&So fitNBCATanEss MipPridt BE(RASIsRPat he i el d
of the heterodi mer over other unwanted end- products such as honodi ners.

Bi speci fPobyraptideaentesss patentisd elyspwdaionisire §- ]@erdrgéifc@ﬁﬁé‘féﬁﬂ igépas ©'thant i bodi es.
F b l ed t
o a0y 5 TR, 91 R BEL s i be ol e 1o

pr oposedtylixyanietacidymosecayabsmnsetdd & thmommmmedglce-lhb&ro@y@ol?aé end- No.
4,676,980), and for treatnment of HV infection (W 91/00360, WD 92/ 00373,
and EP @sé%yysméﬂw&émwaée anti bodi es nay be nade using any conveni ent

crosgg- | i nki ”Q\A{Hgt‘i ost-d @ﬁ'oh%%%c&sr a?ﬁm sﬁt@éqor{He %&%ﬁ? cﬁw@ﬁlﬂllthknom in the

art, and are osed in US , 980, "along wth a nunber of
cr oss- | ianddnmgishet by altpreng. tf[emhmocpc&isseﬁmncgemﬂﬂaaum@ doingpe of fhieabavit-i bodi es

from antj bo fra nts have al n.described in the literature. For
o o RO SR PRI 60 RMa SoOpdPuch HshHy CRsHac Sy ik Fg.
Brennan ,6trafibn nﬁ?'afs@%:mz?d%%y the a:dcﬁtl&g@alquﬁ O ISQ@stﬁu%Qﬁ%% bﬁm‘é/fbesfe?ihé‘ i ntact
antibodies are proteolytically cleaved to generate F(ab')2 fragnents. These

f r agmentos thareninebaidiacs torihe segupraesé hveorédinal hatibiidyHfalO-tioked dxtanylatigent
sodi Em arsenite to stabilize vicinal dithiols and prevent internolecul ar
di suPfi d%¥or mati on. The Fab' fragnents generated are then converted to

t hi oni t r obenzaprére tKer}iBbani,eédrmﬁﬁsey@ﬁ Fc o thd daebdhalratcTMBcRES theatd mes | s
then reconverted to the Fab'-thiol by reduction with mercaptoethyl am ne and

i s mi xedewtered aNadyepdlodics arasuged by mamanabien eellsHypreaieprapisosirpid@cd.o f or m
the bi 5@?%&{@8&&1‘@ a%g%f/arldy}ﬁat% gl Zaeitll}) a?tagié‘b "tﬁr a%l@%ml%{lé)edtu%s%2§ﬁ8f 1.1?18 used as

agent s e-’se e | nmobi IYon
CH2 domain of the Fc region. See, e.g., Wright et al. (1997) TIBTECH 15:26-32. The

20  oligosaccharide may include various carbohydrates, e.g., mannose, N-acetyl glucosamine
(GIcNAc), galactose, and sialic acid, as well as a fucose attached to a GIcNAc in the “stem”
of the biantennary oligosaccharide structure. In some embodiments, modifications of the
oligosaccharide in an antibody of the invention may be made in order to create antibody
variants with certain improved properties.

25 For example, antibody variants are provided having a carbohydrate structure that
lacks fucose attached (directly or indirectly) to an Fc region. Such variants may have
improved ADCC function. See, e.g., US Patent Publication Nos. US 2003/0157108 (Presta,
L.); US 2004/0093621 (Kyowa Hakko Kogyo Co., Ltd). Examples of publications related
to “defucosylated” or “fucose-deficient” antibody variants include: US 2003/0157108; WO

30 2000/61739; WO 2001/29246; US 2003/0115614; US 2002/0164328; US 2004/0093621;
US 2004/0132140; US 2004/0110704; US 2004/0110282; US 2004/0109865; WO
2003/085119; WO 2003/084570; WO 2005/035586; WO 2005/035778; W0O2005/053742;
W02002/031140; Okazaki et al. J. Mol. Biol. 336:1239-1249 (2004); Yamane-Ohnuki ef al.
Biotech. Bioeng. 87: 614 (2004). Examples of cell lines capable of producing defucosylated
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Recent progress has facilitated the direct recovery of Fab'-SH fragnents
fromE «coli, which can be chemcally coupled to form bispecific

ant i bodi es0 26tval2edey et ah, J. Exp. Med., 175: 217-225 (Peda)S2desstpbe t he
production of a fully humani zed bi specific antibody F(ab')2 nol ecul e. Each

Fab' fragnent was separat secreted fromE. .coli. and_subj ecte o]

i et e TR ar g0 BB g DT St 6t 1 iPHiTE REOILBRRATE Gt rihy. The
bi speci f5;6c/3Rt BRPAYs. bhois 33 ausethrwpusPhea b2 N 09 200308471198 VEPRXRY, €5Si NG
the HER2 receptor and normal human T cell's, as well as trigger the l[ytic

act i vi t yndfWQ 24 084318t dk.i Aedainmpsmgs nb cppedallgati Bxemphaihianarsk lewskout getb inesar get s.

Various techni ques for Ki and is in i LT nti bo fragnents
di r ect Ty BrH TR e a e oo LR R B TR sk Bl b v
exanpl e 0miukPaci fBisrcamtBibOG &% 1A 20RBERaiI08UEEH., B3 BGnbE Weddne., 21 ppers.
Kostelny et al., J . |nmunol, 148%% : 1547- 1553 (1992). The | euci ne zi pper
pept i dedHD 88 (R6)and WOROPBBEINS were Iinked to the Fab' portions of
two different ' ' e on.. Jhe ' [ S.. were
reduced at tﬁ%en%ﬂ?ﬁrilitg%ggérg%it%%e?lg@}%hrhs‘}%r%ﬁowﬁlg@sgcﬁ%i @?%%Xnaérag%&%fg%éégl to form
t he ant ivigéelya bahenhedty kpssacdaride aridhod tecihb Falrsgobef tht iahiizely if bisedtbEby
producti gn of antibody honodi mers., The "di abody" technol ogy descri bed by
Hol | i ng&tlcificapuchppmbodkpiiantypgy havgieduqgd Aucogiglagm andgauigra gy DhEs

pr ovj,de - al [ ' i ng.hispecif i ' fragments.
e A A R e o S L (M gk

| i ght - clildan-Mardt abhle); TSetant (NLH,609,684 (Umkea envddi)cdndi ($S LOQS/6H365846t 0 al | ow

pai ring between the tw domains on the sanme chain. .Accordingly, the VH and
Ut Goni(hEdt e PHbRtaErD ) oy 81p R FCecH EHe RSB p A MRYE VL and
VH domaiafgciel t@MRiHeEgibh 2B prot gl eB¥cH Qﬁi@bgﬁvér%tsatﬂw BaR-iRipRflicag sites.

Anot her strategy for making bispecific antibodyfragnments by the use of

si ngl e- €HE furiiof.s Bygh afitivedy varimtsadre dedseibed, cepantV¥Q. 1998800 Liatcl et alal , J.

I ol , ’ 94)...Ant | ' | nore than two val encies are
cm§m|‘ﬁf’3§9§§§§6‘£@%|3e) a{“ﬁi\hg(gg??f/?‘)éu/éé‘pﬁﬁaﬂlogi)es can be prepared. Tutt et
al J. 1 munolin cdfaln c®BodidRAE) an Mibolly ahemi cAptiRedh g% réyibhlhith\cak@nt

anti body may be internalized ﬁand/ or catabolized) faster than a bival ent

ant i bodynasy aincedid eybstiediennyhish fethar daprove AR enfor reaname. sybgitedonsiahd. The
ant T el B SHOI] A PAEAL 0 GO RE A A0 g o e
(e.g. tstbsavaiodsimagnictixddicesbinatibh efith any of the variations described above.
20 In certain embodiments, the invention contemplates an antibody variant that
possesses some but not all effector functions, which make it a desirable candidate for many
applications in which the half life of the antibody in vivo is important yet certain effector
functions (such as complement and ADCC) are unnecessary or deleterious. In certain
embodiments, the Fc activities of the antibody are measured to ensure that only the desired
25  properties are maintained. /n vitro and/or in vivo cytotoxicity assays can be conducted to
confirm the reduction/depletion of CDC and/or ADCC activities. For example, Fc receptor
(FcR) binding assays can be conducted to ensure that the antibody lacks FcyR binding
(hence likely lacking ADCC activity), but retains FcRn binding ability. The primary cells
for mediating ADCC, NK cells, express FcyRIII only, whereas monocytes express FcyRl,
30 FcyRII and FcyRIIL. FcR expression on hematopoietic cells is summarized in Table 3 on
page 464 of Ravetch and Kinet, Annu. Rev. Immunol. 9:457-92 (1991). Non-limiting

examples of in vitro assays to assess ADCC activity of a molecule of interest is described in

U.S. Patent No. 5,500,362 (see, e.g. Hellstrom, 1., et al. Proc. Nat’l Acad. Sci. USA 83:7059-
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can be readily produced by reconbi nant expression of nucleic acid encoding
t he pol ypeptide chains of the antibody. The nultival ent anti body can

conpri se wodnmerdwat i on domain and three or nore anti gemChiusdémg3®ptes. In
certain enbodi ments, the dinerization donmain conprises (or consists of) an

o Foor S Bl PSSt el abiieoNa bl iy LTS3 aaBSYe ol o the
Fc regi 6rg2 117Gt BuPeSIRRAMIBRAIS . BxpMWdd (8688418841 @gglvf)R.cmpﬁiaﬁea (or
consists of) three t6 about eight antigen binding sites. In one such

enbodi nenh;radiomibivt assayemethads imbp by copyed s, foorxanaplsi ACE'¥fonf our ant i gen

bi ndi ng si.tes. The nul.tival ent .anti body c ises, at least one pal ypeptide
cha - (FOHO TR ERE N HahYBL AT seRap R T iR R bRaNbfBeRRte

chai B( s)CA.QHAMYSET M6 “Ofonadidadael FRIt6xiEid s g -Pr&%%ai, NE4RDREWTH. NEseful _
pol ypepti de chain(s) may conprise VD -(Xl)n -VD2-(X2)n -Fc, wherein VD is
a first offaetoneills faomsh assaypmciuge achphos dleadrmemracigansallas (PEMG) gndne

pol ypepti i F i X2 r . i i & or

Pol ypopt i RSP ek st ARy, & oy BCERERLPR AT RS T,
conpr i senteMkst ikl be hidsesedlrevil arkar -iWld-aghhal modeb gichras evaidivclossd MHEIGEs et VH- CHI
-Fc region chain, The multival ent antibody herein may further conprise at

| east t Wb FPorVEX dispt-Ciflout Y400 hadd Fdribamting Homnmimadiqbrestitiehs. The
| tival . . : . ' M ‘
abol” ehe TR Rk TR o bR G LS g AR
vari abl esssy@inmglpobytpeptritbasa COt awpy ahg e perferncar(ped, fe caamplghGazdaaon
i abl e, dommi d ti ly,.f i [
o SRR e et 0o BT RS e Bod Bl Mo vent o
is a si ﬁgbﬁ(ﬂmg}%iaﬁd@%g‘g@@ﬂ&m@ N NG &m0 BR Y 1@??%7?2@%43 %20@4?;%1%3

pol yeptide chain conprising all or a portion o eavy chain variable
domai n dindang arsk inavhpoearasedplfilife détemhinateinaican ¢lag babeormdaismgohctheds

Cbodv. 1N : di ol e . . )
ai ndre- o it HiPeiey FUOSHARL LeoPrE S kb TR ¢odia) 570 CHE™ ot et
No. 6, 24800s}p Bl). I n oneenbodiment, a single-domain antibody consists of

all or a portion of the heavy chain variable donain of an antibOQé.
Ant i body Var iQGthersinfihodsoyasiagisuaingene o1 mei¢ foingcictl syibgfifetieons aippiovidedt i on(s)

desi rabiaet B A PR Bl L AR AR b I B © T2 e
proper t iatsratibnd dre aBo comethylated Consashiih Satysteatensvas slwwsinOfable 1 under the
20 heading of "preferred substitutions.” More substantial changes, denominated "exemplary
substitutions" are provided in the “Amino Acid Substitution Table”, or as further described
below in reference to amino acid classes. Amino acid substitutions may be introduced into

an antibody of interest and the products screened, e.g., for a desired activity, such as

improved antigen binding, decreased immunogenicity, improved ADCC or CDC, etc.
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Val (V)

Ile; Leu; Met; Phe;

Leu
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Modifications in the biological properties of an antibody may be accomplished by

selecting substitutions that affect (a) the structure of the polypeptide backbone in the area of

the substitution, for example, as a sheet or helical conformation, (b) the charge or

hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Amino

acids may be grouped according to similarities in the properties of their side chains (in A. L.
Lehninger, in Biochemistry, second ed., pp. 73-75, Worth Publishers, New York (1975)):
(1) non-polar: Ala (A), Val (V), Leu (L), Ile (1), Pro (P), Phe (F), Trp (W), Met (M)
(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), Gln (Q)
(3) acidic: Asp (D), Glu (E)

10
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recognition sequences for enzymatic attachnent of the carbohydrate noiety
to the asparagi ne side chain. Thus, the presence of either of these
tripepti dwoseuemmes i n a pol ypeptide creates a potenti CTgiSgeionygdoat i on
site. Olinked glycosylation refers to the attachnment of one of the sugars

N- aceyl gal act osam ne, | act ase,..or. . xyl ose to a hydroxyam no acid, nost
comonl y seri(l%zbaélrc' ﬁﬁ%‘g@n%ﬁ%?ﬁ)aﬂlﬁgﬁgh 5- hydroxyprol ine or 5- hydroxylysine
may al so be ygeGhatAdE ﬁétﬁﬁll?rocgﬁhﬁ%ké%mu%nﬁ Y6 AR HRE tnRNerdlf Ssasd Port he
antibody is convenienfly acconplished by altering the amno acid sequence

such t havmore sode-choieproperting abovedescri bed tri peptide sequences (for

N-1inked gly | ati.on. sites) .is.create renmoved. The alteration may

al so be nade(iwxdﬁ%?hﬁgﬁi Noglﬁ%ml&eell\i?ti %ﬁ? QZSEI’L%’(;@% tution of one or nore
serige or threpunel KRssshies dye, $heTmeayerGy; of the original antibody (for
O |l i nked glycosyl ation sites). Were the antibody conprises an Fc region,

t he car bohydi@xasidietAvh&dut hereto nmay be altered. Native antibodies
produced by r(%)p%? =Y | s.typically conmprise a branched, biantennary

ol i gosacchari‘de Jnca 1Si’z“%ge%§fally attached by an N-linkage to Asn297 of the
CH2 domai n of(5thkeedis th&ghfhencSekain erightatiolN: iG@htPret al . (1997) TI BTECH

15: 26-32. The ol igosaccharide may include various carbohydrates, e.g.,
mannose, N ad®k3rpmghicicldBahinBhy Gl cNAC), gal actose, and sialic acid, as well

as g,fucose an%@&v&t%easuﬁtﬁ{}%sivﬁﬂt %éf&%ﬂa{ﬂ'gixfgf X 'Iéﬁ b8! GYnE SR RKe

ol i gosaccharide structure. In sone enbodi nent I cations of the
ol i gosacthsmsifoieariotheanlaant $uzb dyboftuttd ecsidueenso ony rayntbelunetata theor der t o
create anti bod. E>\§/S|]%r§i.ants with certain inproved properti.es. For exanple,

ant i bodyOBKFY FEITON SYF I R e AgmAnme BekyorsshEdLsifSct ure that | acks

fucose attachagd (sl sREbitHu@nal Detidne fvoWes %@osﬁﬂmﬁg on€8} Alre B avi@blcant s may
have i nproved A function. See, e US Pat ent Publication Nos. US

2003/ 0153108 s Ruesota parent:anti B0 4! '@%gr’zlerzizeq wtylowaarHekibod Ko gieoe@lly, thet d) .

Exanmpl es of.. publ.i cat.i ons, rel to "defucosyl,at ed" "fucose-defj cient"
R e R et RS e e BB BT Sro Head b WaPbEY) Sosde:
US 2003/iodi58 bspdid00RL OLAA3 en UBBOOA0AS3621 IncYSr2004HALB21A0; US

2004/ 01 10704: 'US 2004/ 01 10282° US 2004/°0109865: WO 2003/ 0851 19° WO

2003/ 084570plappubgiitsfioss saaant JWgsitn sBred anbedpsynsh mey beviepompmds 1140;

Okazaki g@ltlergﬂed us-jing pr’ée‘ diﬁjl%L-bas%g gfﬁt&t%l‘?}gétﬁ?aﬁgn Q&ggl%ﬁles Wég&:ﬂf ki et al.

hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible amino acid

20  substitutions at each site. The antibodies thus generated are displayed from filamentous
phage particles as fusions to at least part of a phage coat protein (e.g., the gene III product of
M13) packaged within each particle. The phage-displayed variants are then screened for
their biological activity (e.g. binding affinity). In order to identify candidate hypervariable
region sites for modification, scanning mutagenesis (e.g., alanine scanning) can be

25  performed to identify hypervariable region residues contributing significantly to antigen
binding. Alternatively, or additionally, it may be beneficial to analyze a crystal structure of
the antigen-antibody complex to identify contact points between the antibody and antigen.
Such contact residues and neighboring residues are candidates for substitution according to
techniques known in the art, including those elaborated herein. Once such variants are

30  generated, the panel of variants is subjected to screening using techniques known in the art,
including those described herein, and variants 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 variety of methods known in the art. These methods include, but are not
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Bi ot ech. Bioeng. 87: 614 (2004). Exanples of cell lines capable of
produci ng defucosyl at edanti bodi es include Lee 13 CHO cells deficient in
prot ei n fwoaswavien (R pka et al Arch. Biochem Bi ophy®CTA%20158340575
(1986); US Pat Appl No US 2003/0157108 Al, Presta, L; and WO 2004/ 056312

Al , Adans .et, al., especially at Exanple 11), and knockout. cell. lines, such
as’ al phamieddoriselgidn FrmahoraRuiene th?EJz\%,O?PWGE%TB&CCW@EW%a“(I ee, e.g.,
Yamane- (Chiukd v@fand) or ﬁ'egﬁﬁﬁ&l bﬁbH’fcﬁ'ﬂclethéie-@l@dia{eaQQﬂgiﬁe-cﬁ?éa%; Y. et al,

Bi ot echnol . Bioeng., 94(4):680-688 (2006); and WX2003/085107). Anti bodies
var i ant sniagentsls, tPR mptagenabed and cdssdicsrathgmcsb phusebérarentesd variagt ord n

whi ch a bi ant.e nar% ol gosat}c\t&(kglari de attached to the Fc region of the

ant i body°'s" B¢t %P%f;} G Y- Such antibody variants nay have reduced

fucosyl ati on ramney BE dédMRbRME thtAXEe v Girh&R anfiX@ ANl afoddticasibginanticbody
variants are described, e.g., in WO 2003/01 1878 (Jean-Mairet et al); US
Pat ent KegiomofoRibegies p{ e naycation| therchy genggtipg@s o ToBea aniammhe Be al ) .
Ant i body_variar ith at. resi i

o1t gooadedh ARE ikt laip £ fibaPRE ARERLERRC1PE, MRbIGE 1662 1eGR | o
vari ant $r igy4 Ravgion)RomyasinEh amimcididmod Blitatiom( d. Aadystit@ionyat Sneadre
described, e.g., in WD 1997/ 30087 (Patel et al); WD 1998/58964 (Raju, S.);
and WO 1999Apesariq pegitionsangluding thagpt afinge f¥eintrent s, an anti body vari ant

co i ses an j it : 1.N0Q: 3C] Sii: i i ch
o vy A S0 R BLARAE VR i dneath of
and/ or 334 ioforhhrembadimegts pam dnfibodyobibe imgnoén magicdmesie ofSusmeabst it uti ons

may occur, in conbination with.any of the varj.atjons described ahgve. In
Ty of m et aromparco M witd Pos Lo aa At G o & he B bt TMSe 1 o
POSSEeSSQaBRITE Wbtild ABkctR1bss @E RGBS tar M tthéﬁ%e Mt el rifBkEchlird @esi rabl e

candi date for nmany applications in which the half Iife of the antibody in
vivo i s therpreutiantilityets comprisidno fcirarilbiypt gawttepas. Feuehmpde, costhoagkithatand

act i ¢ eou BARERAOR s 6y B Tioh el SRl P T REHBRY 24 e oo

proper t ii@provee ofBinithB3h&BH & 1 qltindihg hd/@NCHMAplchmRnVDYsEna it @ y@xtbLicity E%%e@,ys can
be conducted to confirmthe reduction/depletion of CDC and/ or Al

acti vi t ice, asmgscrdra ipWOIF1 6dd c Spe also Dmaryn &i WiitergNVassays?: ¢3h4® el 988kduct ed
to ensureqt e iHRady d | o, GRsaG i acki ADCC
activity S ]bb‘%%nttrl\gt' gi%ﬁézgg%%?%%ﬁtnlggg%%% Q’%le pri 5‘n%jr%} l%?g%@ﬂg‘é';ﬂég

medi at i _RYarAPISCOT MNiKreg@Inl Buriagts p MO B0/F2Q7 2RIPHdsta) ahy W OR6046563TAD6WHRa) expr ess

Fcg R, Fcg Rl and Fcg RIIl. FcR expression on hematopoietic cells is
su%ﬁﬁri iigﬂ:%bﬁ atibdy \gmg?]ts with improved oe d?rmms ed binding to FCBS. See, also, Shields

et al. J. Biol. Chem. 9(2): 6591-6604 (2001). Antibodies with increased half lives and
improved binding to the neonatal Fc receptor (FcRn), which is responsible for the transfer of
maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587 (1976) and Kim et al., J.
Immunol. 24:249 (1994)), are described in US2005/0014934A1 (Hinton et al.). These

25  antibodies comprise an Fc region with one or more substitutions therein which improve
binding of the Fc region to FcRn. Polypeptide variants with altered Fc region amino acid
sequences and increased or decreased C1q binding capability are described in US patent No.
6,194,551B1, W099/51642. See, also, Idusogie et al. J. Immunol. 164: 4178-4184 (2000).

In another aspect, the invention provides antibodies comprising modifications in the

30  interface of Fc polypeptides comprising the Fc region, wherein the modifications facilitate
and/or promote heterodimerization. These modifications comprise introduction of a
protuberance into a first Fc polypeptide and a cavity into a second Fc polypeptide, wherein

the protuberance is positionable in the cavity so as to promote complexing of the first and
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page 464 of Ravetch and Kinet, Annu. Rev. Imunol. 9:457-92 (1991).
Non-limting exanples of in vitro assays to assess ADCC activity of a

nol ecul e W 201 IRPMEt | S described in US. Patent No. 5, P00/ BER0(03MET e.(.
Hel | strom L et al. Proc. "l Acad. Sci. USA 83:7059-7063 (1986)) and
Hel | strom cad. Sci. USA 82:1499-1502. (1985

5, 821, 3@900@955 pefwgaféﬁiﬁén NWS&/?gaﬁleraﬂ% aﬁésbjsdle i s %ficail%ﬂgrelgs?))
A terna%x@hyntﬁa%-é%dlaga@&hu@dﬁS@@yPath)dm ngy be enployed (see, for
exanpl e, ACTI (tm) non radioactive cytotoxicity assay for flow cytonetry
(Cel | Technol dygyst dnather Mpeett Hinmy\heedgsirgie tqacrrdate)yysjérlo& el%(lfre)redwamwpéxds,oact ive

Madi Us f |, eff h
oY oy e B SRR B AR Fordnth e R0 Bt Ml N weBineki | er

(NK) scelrésducd tiepdratilvedntboddnedddhé bubdadukad, re NS 06 dtlatdesgbletshies omhecul e

of interest may be assessed in vivo, e.g., in a animal nodel such as that
di scl os @atlquyo sighuting thoy essidupgyitly cysigiae, repstive tepl geuBsTe 856°bY1998) |

Clg bln t ody is
anab e P8 Ao AP RS-SRS Car e SRISEA Gt R GO TR BB L

acti vat iother nﬁ)léﬁE@ sk aydxmigynchenemefrflmkémﬁug Sﬁﬁetlefs ods dexaited éurtlﬁazlzl&nn -In
Santoro et al .. I'mmunol . Methods 202; 163, (1996); Cragg

Bl ood mirtalwglbt)iwzm( 2@0@1}6 orgRereef &@fgfollwglg raHdIgy MY l@ SélﬁﬁiltétedBYlgbd

103:,273 v I

det elrgm %gtgtlzlgigs&%ggﬁg%batﬁ %)or rre P%‘ Ff#\agn rrléé%/ @Ue nrg%ﬁ{gga%e hg%\fy (see,

for exambiua aﬂae‘im\(EUISmB)ermg)aﬂtha heawty' dhainl Fomagioh.  18(12) : 1759- 1769

(2006)) héy anti pbody variants having one or nore am no acid

subst i t (1ORY derdaPeNi ded. Sites of interest for substitutional

nut agenesi s i laHEodi&l& MNPFIY@R iRRkhGod &8l RTarth&Uhodiffedldl @nalid ANktiMae al so

contenpl ated. Conservative substitutions are shown in Table 1 under the

headi ng noflpl‘otﬂl@‘ceanserIO@i;msthattm keaven in the ar apdibssldnevalablch al’mgfe@bl}délwom nat ed
ex lary substitu ns r n the "Am Acjd Substitution

rapigr, dute s i Whua Pt SR A Erehus PSSP 61 acees.

Am no aqmﬁuﬁgl BSdnh 164 dOREeMRYuREpb IftnEBdHE ek, bOt &c bt H{ﬂlté@ﬂﬁ)ﬁol%thyﬁh@r est and

t he products screened, e.g., for a desired activity, such as inproved

ant i gen 2hicol(FRE). ernolwags @t Fimiisne gbrpldrepylennglyenl etprixpomeshylaieloset ¢. Ami no

Acid S | f
B T
struct ureelydﬁnexﬂmelp@hmmblcdpolbﬁmk pohaniimbaictis (aitleahomhopdlgmstshstraridatd on, for

exa as a sheet or helical conformation charge or
hydpgphé‘BPQ,lVWerfanfiﬁiéx daﬁ napnyl W@“P]a\ﬁiﬁ’éépﬂiﬁ%’lﬂt?rgltf%l RIARIOBYIERE of t he

side c h%‘lﬂol I%Hl@ﬁblymers, prolypropylene oxide/ethylene oxide co-polymers, polyoxyethylated

polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof. Polyethylene glycol
propionaldehyde may have advantages in manufacturing due to its stability in water. The
polymer may be of any molecular weight, and may be branched or unbranched. The number

25  of polymers attached to the antibody may vary, and if more than one polymer 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
to, the particular properties or functions of the antibody to be improved, whether the
antibody derivative will be used in a therapy under defined conditions, etc.

30 In another embodiment, conjugates of an antibody and nonproteinaceous moiety that
may be selectively heated by exposure to radiation are provided. In one embodiment, the
nonproteinaceous moiety is a carbon nanotube (Kam et al., Proc. Natl. Acad. Sci. USA 102:
11600-11605 (2005)). The radiation may be of any wavelength, and includes, but is not

limited to, wavelengths that do not harm ordinary cells, but which heat the nonproteinaceous
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acids may be grouped according to simlarities in the properties of their
side chains (in A L. Lehninger, in Biochemstry, second ed., pp. 73-75,
Wrt h PubwOshayg9somew York (1975)): (1) non- poI ar: Al a earusvab/ogay7 Leu
(L), He (1), Pro (P), Phe (F), Trp (W, Mt (2) uncharged polar: Qy

ES%: o (%@%/(ta)lh%é%ur%ﬁ% Ce”ﬁ\&’&”‘é%l tOﬁ?%mbOsiy P%?Hi‘é%ﬂi‘g%’ %?t&fm | yp

occurring fiasy dues may be divided into groups based on common side-chain
properties: (1) hydrophobic: Norleucine, Met, Ala, Val, Leu, He; (2)
neut r al Avyiitodksiays c: Cys, Ser, Thr Asn, Qn; (3) acidic: Asp, Gu; (4)

basic: His, )...resi dues that fl n.orientation: Gy,
Pro; (6) ar ohélﬁagﬁ’%“bs o Hg DI mvl%tﬁo%% ot CE‘ ]Eack%lz (ﬁ%) 9%t i ons wi l |

ent akl exehianghagical propeees afd BoRgRbl ﬁ;h@@@s@ya&ﬁ&‘;s ds9dysametien el ass. Such
substituted residues al so may be |ntroduced into the conservative

substit uti on IBpreaspeet, asspyscre n@wc&#efprrmdﬂ@tlf(ymgrﬂn@cﬁ%w@mb@e@élserectﬁne type
of substj 51%%%?&8‘%?31% MW 1%&% g&ﬁ&?%@hﬂ&hﬁg ma% thghw%fa mHXPS’ﬁe@' abl e

regi on residues uman anti body) .

Gener al |nyoreh§pbcfseﬁ7 lEJGHLWgas‘g@dlatadhbi(f&)ts sedledih@tutfrt lifnitet he EGHE elirafiment Wi | |
have nodified roved) biological properties relative to the parent

ant i bodyF4 rIJnmﬁm %wwégﬂ%rté cgdetaslinl galls w%ktm%!%%tw% apstherabtlityfhl vari ant
is ap afgdmity rﬂ@él%é%??cﬁﬂéﬂap%iyadh\é’ﬁbﬁh may be conveniently generated using

phage di spl ay-base Inity maturation techniques. Briefly, several
hyper vari abl dn lcagalmambodile&n(smfghe Bveht®int s iman@oghobaimgroducge hercat acal |

possi bl e am no. aci d substitutions at each site. The antib S
Conor at GBS o isirdyaazics it Y ahenrB gt drs onbe S ispbiE 1o at
| east pardseinfe®BadR Q84 fd}rtﬁ’énearﬂlg%ﬁ bhdin C?J&ﬁvﬂ?”?hé hiktigRh @cihe AkaML3)
packaged within each particle. The E age- di spl ayed variants are tHhen

¢

scr eenedhdtere kﬂwnrlnbhfoeltrbgmct@n trotsed hergin(iaclgde wit @lultdgmsa‘tlfonmnwl)rectlom order to
candi dat.e ervari. abI on ,sites ation canni ng

d f
mut Agensefboge R RN AR A b SRR B bR
hyper varﬂmsAqeﬁ@mequre@ﬁhﬂme@rsmtagsaF)Jt‘smmwnmfrmﬁl@a@shys to antigen

binding. Alternatively, or additionally, it nmay be beneficial to analyze a
cryst al i@prgepgeipitaion assays, fluorescent immunoassays, and protein A immunoassays. An
illustrative antigen binding assay is provided below in the Examples section.
The purified antibodies can be further characterized by a series of assays including,
20  but not limited to, N-terminal sequencing, amino acid analysis, non-denaturing size
exclusion high pressure liquid chromatography (HPLC), mass spectrometry, ion exchange
chromatography and papain digestion.
In some embodiments, the present invention contemplates altered antibodies that
possess some but not all effector functions, which make it a desired candidate for many
25  applications in which the half life of the antibody in vivo is important yet certain effector
functions (such as complement and ADCC) are unnecessary or deleterious. In certain
embodiments, the Fc activities of the produced immunoglobulin are measured to ensure that
only the desired properties are maintained. In vitro and/or in vivo cytotoxicity assays can be
conducted to confirm the reduction/depletion of CDC and/or ADCC activities. For
30  example, Fc receptor (FcR) binding assays can be conducted to ensure that the antibody
lacks FcyR binding (hence likely lacking ADCC activity), but retains FcRn binding ability.
The primary cells for mediating ADCC, NK cells, express FcyRIII only, whereas

monocytes express FcyRI, FcyRII and FcyRIIL. FcR expression on hematopoietic cells is
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the antigen-anti body conplex to identify contact points between the

anti body and antigen. Such contact residues and nei ghboring residues are
candi dat esof2oro/edegt i t uti on accordi ng to techni ques knoraTius2aloe3aeT

i ncludi ng those el aborated herein. Once such variants are gener ated, the

panel of varian ected to scre ng .usi ch u in the
BrEe | nCHIAHESE Rl Gk PrecA 4 G Feh ans it At R HS a2
proper t i e i) nA‘ﬂrb%aﬁf)lerH?raﬁ ih SItRVAMy BISRYS AR 5&&@'&%%&% offlﬁfe%ésefs
devel opment. Nucl ei ¢ acid nol ecul es encodi ng am no”acid sequence variants

of the ahnsdribediyn HBPapsmedar 240GBY620onvak2 b33/ dffsaftdhisdor kelbvinr suchtaksayar t .

These net hods include, but are,not ] 0,,.-sol i.on m nat ur al

oo e Tt Epop HonP AR G sl TP BRRG) i SR kit d Nk vy et ) or
prepar atAlwﬂné@Megl boalitednany | Apcregtiaiedf hemdédute 6ff ihRedsethhy Buhageresh s, PCR
mut agenesi s cassette mutagenesis of an earlier prepared variant or a

non var ivae Sxger i ¢RngH madel %ﬁh@bﬁwdwﬂpsqﬁay Pencget ple |A§ BARF IR one
mor € 5%385'ﬁg"i‘é'bﬁldrﬂ)ddsgér% Oa{I?o t}g‘ca?ﬁef Sut tg%ﬂgﬁf{ha@ﬁé ﬁt%jodgﬁs AR

| nvent| c region vari I on vari ant
may corr;bﬁncsel@aﬂwm'e Fecks egl(ba[btlsrﬁﬂUEﬁ@Bseésﬁcc@nplerﬁethlmﬁﬂltﬂogg CDI(ngan,I g&3 or
| g&A Fc region) conprising an amno acid nodificatiaon a Substitution)

at one 612 AbAeCHbEdE GazranoyeaIteeshal-i InknugnelgMethads g92: g@?ﬁ?&@ @3t ne. In
acc%da%ﬂoﬁﬁ&ﬂ ﬁchnsmﬁﬁﬁgaﬁ% o a@&ah&%ﬁﬁ%%&gﬁm%oﬁ nidobel 1S
te e (0] t

contenpla In so Iments, an antibo e invention may
conpr i s@edoenalusiny methbdekmtwroinshasrt.conpared to the w |l d type counterpart

anti body, e.qg. in the Fc reglon These anti bodi onet hel ess retain
SUbstant |l i §9fEC SERRT AR SE i eDliog Bon g R GaT FERORHRS BTN L 1| Ly as

conpar eqlnér@as%él‘@fféctcwﬂuﬁctldﬁ@%n&/@ﬂﬂfc?era%rﬁalfﬁﬁr exanple, it is thought that
certain alterations can be made in the Fc region that would result in

al t er ed Hectoes, HoseCeHseandRpcraWedadehmlm shed) Clq bindi ng and/ or

Compl_enment it as des i n. W99/ 51642.
See it s DundahreotpieEl R et 45 30 i gl R e ntBiealid N0

S5, 648, 2@QcodihSit iFigblaRrt aho msért&?ﬂitcﬁ@ﬂelph@ﬂﬂe VEX 3D BB eE£EIBEIRE fﬂarﬁﬁ]h@daﬁaﬁ
exanpl es of region variants 42072 (Presta) and WD 2004/ 056312

( Lowman)y d@sleNAb@r Ei PRIy AP NAnnsoding thq ansibede ts ré¢dlkﬁ ipnlpted Aedl bi ndi ng to
ant 1 boar i SR B R h Ppeqdines o oy BB P et Al o
Fc recephmbld &ithinding whdcifivalls t¢ gafes vaddalig: the heetvbeantin@hsé}aﬂnsaff tieat er nal | g Gs
to tzf(}e fag‘;[ﬂtl)JosdyS GI\J/IXI%E Veectcortsfjl lare av‘e]ula‘t)llerrrr"ll"J I?eoclzhmclelo?f V%thr elpgeI?l $ 1napra}19t 0P1<1I t?e ﬁgst %lell
to be used. Generally, preferred host cells are of either prokaryotic or eukaryotic (generally
mammalian) origin. It will be appreciated that constant regions of any isotype can be used
for this purpose, including IgG, IgM, IgA, IgD, and IgE constant regions, and that such
constant regions can be obtained from any human or animal species.
25 a. Generating antibodies using prokaryotic host cells:
i. Vector Construction
Polynucleotide sequences encoding polypeptide components of the antibody of the
invention can be obtained using standard recombinant techniques. Desired polynucleotide
sequences may be isolated and sequenced from antibody producing cells such as hybridoma
30 cells. Alternatively, polynucleotides 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 polynucleotides in

prokaryotic hosts. Many vectors that are available and known in the art can be used for the

purpose of the present invention. Selection of an appropriate vector will depend mainly on
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| munol . 24:249 (1994)), are described in US2005/0014934A1 (Hinton et al.).
These anti bodi es conprise an Fc region with one or nore substitutions

t her ei n vWNochiovizproeve bi ndi ng of the Fc region to FcRn. PRPoIUsp@Epiose7
variants with altered Fc region amno acid sequences and increased or

decr eased Cl g bijndi ca| ab| lity are described in ate
“1o4, seaize gichonud s S0 wtwtd @JE%&?%Oféfldé]Pe peyIEHbCl (08

4178 41%n£f8995@ w1th thARRIN C Ea@SRREr cohfafhs VAMERL d do%'boﬂéﬁy' déﬁencﬁﬁg bipagi es
conprising nodifications in the interface of Fc pol ypeptides conprising the

Fc regi dmctwhdaeplnii¢ahen m@:mc&sm ahstefadegdustpatymuealnolidsy Opb@thmtei lts
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b ot uber aeRTT O h FETeRiERS et Sht PPN DR i BPadion ro

pol ypeptgefi@allyhiRnRe Mot Af: Rt PliiRREéNmerighn PO@plitRial] &lddlioh hturkd\tehd, 2SO as
to pronote conplexing of the first andsecond Fc &gl y%ept i des. Met hods of
gener at ipinefiet. ipithgperge hindimersiie SR B di ignehtdqyprecathe hkissrlpgaus nuplsicacid e, g.

as descr ﬁ%nhgt Pﬁx?ﬁ%btmhgmn%n7§émﬁ@§ In yet another aspect, it nay_be

desirabl'e to crea ne engineered antibodies, e.g., "thioMAbs," in

whi ch one or Imgé@rﬁleplhﬁﬁﬁSve@formnMﬁlhg@@bhcaﬂ end edisiol betfuetesivitictcytst ei ne
resi dues. articul ar embodi nents, the substituted residues occur at
accessi @F@V%ﬂ %SB?Cl?Srf@néﬁfllﬁSdH@ thgjhostiasd @re es! chq%%té)nr%lil Hgeshents h

cyst @' N&he V%@tgl; bfdﬁl&h&&lﬁg caﬁfo‘ﬁ sﬁt@ee[s%l e% éﬁd Eesa\%h%ﬁ ﬁfebl e sites

of the anti body an to conj ugat e t y to ot her
noi et i esapablicht mevmmgg)hﬁmt@pucesleanoﬂ mnizaasfodnergceﬁsl Edm casmphks Ededcisi bed

further herejn. | t ai t f th
o5 dued i o DESEd i aBRReh By ara e fem R b SPT ACHFT PRB 257t ho
l'ight chgh@insAnd@ntédhg uﬁa‘@eﬂhﬁ AR aﬁchf%ttja@}%‘ﬁﬁe ehay Riisans: 2H08u{ EU

nunbering) of the heav hai n FCc regi on. Antibody derivatives The
ant i bodipeavidds eaempares emdentmf\yemtram ogmnd bellsf pBRBné% ligpldiifatedsta othent ai n

addi ti onal ot e Qus ieties,that, ar art and readily
v P aorerB Bl R RIS a8 S MBhuaftl B¢ 7 BicteD b PSRk

ant i bodywtagtecaedcalsed By tHel iicRYiyl HRg i sniN ek pictdinifoEeraomd s plotsiad. er sol ubl e
polymers include, but are not limted to, polyethylene glycol (PEQG,

copol ynérempies of RPRAAS d@m\gﬁ@aps wicd 91 XRECSEPY @tipartlé@albw%étem?lrecc@mrtheés e,
dext ranén g&%ﬁyﬂ axllteraeltg ?ene ROV Yd4eP¥ir ol i done, poly-1, 3-dioxol ane,

pol y-1 rioxane, nalelc ahhydri de copol yner, pol yam noaci ds
(ei t her honopehydides p(hager %&;ﬁbiﬂ‘c@mmﬁiﬂgrfepl&)on add dogtex tse@renods thatlayd n- vi nyl
pyrrol i done) pol yet hyl ene gl ycol , . propropyl ene gl ycol honopol yners,

pr ol¥) pr SpYPaHe &s&ﬁhdé? E‘?Sr‘iWéfﬁéf%ﬁ%sﬂ’ecaé&e&é@‘i/?ﬂsetffaél&{%@ll%‘%‘f&fhm conggftion

with these hosts. For example, bacteriophage such as AGEM™-11 may be utilized in
making a recombinant vector which can be used to transform susceptible host cells such as
E. coli LE392.
The expression vector of the invention may comprise two or more promoter-cistron
25  pairs, encoding each of the polypeptide components. A promoter is an untranslated
regulatory sequence located upstream (5') to a cistron that modulates its expression.
Prokaryotic promoters typically fall into two classes, inducible and constitutive. Inducible
promoter is a promoter that initiates increased levels of transcription of the cistron under its
control in response to changes in the culture condition, ¢.g. the presence or absence of a
30 nutrient or a change in temperature.
A 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
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polyols (e.g., glycerol), polyvinyl alcohol, and m xtures thereof.

Pol yet hyl ene gl ycol propional dehyde nay have advantages i n manufacturing
due to itwozoabizbéoty in water. The polymer nay be of anyCraiSeewloatoonei ght ,
and may be branched or unbranched. The nunber of polynmers attached to the

anti body,.may vary, and i.f .mpre than one pol yner .are attached, they_can be
the sandi&Pie PPt Hicd %tgépromtfgre@ﬁ%f%%{ ! t‘_P@enV&ﬁ"BéPF av‘e?fm?lgrp@)@p
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including, but not limted to, the particular properties or functions of
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sel est i wepisegadrgst dove expanpired toahé ashivatth@st Sl dpriay peesbterd N one
enbodi ment, the nonprotei naceous noiety is a carbon nanotube (Kamet al.,

Proc. Natl. Aseotescivitablsforiee withigokarioticd@sts(indody the Piha premptet.itbhBray be
of any wavel ength,.and includes, but is not limted t vel engt.hs, t hat do
oot o eeEE DBMPs PRy P Riban Tl o R RET IR O

t enper atpudiBotefs st §41the @dd o tRE QX pritotér0 HdVeeveR btRe formMRBR Rt i RaeRiHs] NDi ety
are killed. Activity Assays The antibodi es of the present invention can be

char act én paaserig Gnch dretherkingwin dartedplenipbage poowtary)iasssuiablerss otedgiTeir

functio . i i (IR are

br 0P dedtf B gk R AT PRAIALA APty HBPRRASH pdFRENE 205
activit YigafBithdrogh cigdrordaihcydihy theayrgeniédhided heavg.chaihh eSiswahlikiadt iab i1 480) one or
nore aspects of EGFL7-associated effects, including but not limted to
EGFL7 biGsdi %0 20 Dasine- | Hkgisar sdaipistie s4nnbn asf regvigest 1salricaen ¢E) s under hypoxi ¢

stress, and gﬁ' gné"gég)le%t;&fttﬁg inF&Hiloh E&hmoﬁkﬁth%ﬁf%trp(gdbr{ljﬁmﬁ &kito i@ In

certain enbodi nent e invention, the I munog ns produc herein
ar e analayzedtidrosighdlaequehcotangponaht thatt discictsytranbloca e eindboghreyestt s, t he

i mmunogl| oEuI i n(f of theaﬁr %sent [ nventi&g ar e tested for their antigen

bi ndp ng PABPFRAGS PR BISFIOGEYS- b7 ReRGHY: BE Siapal seAutnca YT mnene e ar t and
can be uygeehch! & iPmaPek YPartWritobioe! paTlp&Hide DN YhaA i iR e int6 APELcd Ve

bi ndi ng assays using techni ques such a5 western blots, radioi munoassays,
ELI SA ( dieyprmal seqkadeisehetod drknpurassanfthis ingndon gteuld bmenvdhsatsays,

oD B S RY LRS S e BRSS BRR DL B et 1
t he Exanpdi@sycteoktadells that do not recognize and process the signal sequences native to the

20 heterologous polypeptides, the signal sequence is substituted by a prokaryotic signal
sequence selected, for example, from the group consisting of the alkaline phosphatase,
penicillinase, Ipp, or heat-stable enterotoxin II (STII) leaders, LamB, PhoE, PelB, OmpA
and MBP. In one embodiment of the invention, the signal sequences used in both cistrons
of the expression system are STII signal sequences or variants thereof.

25 In another aspect, the production of the immunoglobulins according to the invention
can occur in the cytoplasm of the host cell, and therefore does not require the presence of
secretion signal sequences within each cistron. In that regard, immunoglobulin light and
heavy chains are expressed, folded and assembled to form functional immunoglobulins
within the cytoplasm. Certain host strains (e.g., the E. coli trxB- strains) provide cytoplasm

30  conditions that are favorable for disulfide bond formation, thereby permitting proper folding
and assembly of expressed protein subunits. Proba and Pluckthun Gene, 159:203 (1995).

Prokaryotic host cells suitable for expressing antibodies of the invention include

Archaebacteria and Eubacteria, such as Gram-negative or Gram-positive organisms.
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The purified antibodies can be further characterized by a series of assays
including, but not limted to, N-term nal sequencing, amno acid anal ysis,
non- denatwoi2ny/pwe excl usi on hi gh pressure |iquid chromraraseeEpiog400HPLC) ,
mass spectronetry, ion exchange chromatography and papain digestion. In

sone e di nt , t present inventi n ont | tered ant.i bodies
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9
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| acki It iy ok | |
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expr ess ikatgdifgh strdie §3BB Ihaaung gﬁ@(@y}ﬁl W3116@Buﬁsxmte@s) o3 o IfereBopoi etic cells
i ssunmari zed |n Tahl e on page 4 Ravet ch and Kjnet, Annu. Rev.

| munol AgnypFA(gppe- f@@)deglﬁhl 1@5@% % ]%?It Ny 5:69%4309-0 O&E%ragya’cné agdsess ADCC
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or ce for such ‘assays fnc?oude peri pheral
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Al ternat]| velé or additionall K/IthDCC activity of the nolecul e of interest

may be adwdabuqrather fhapdimigng Methpdg f%rrﬁt)ﬁétru%iﬂaél?ﬂ%%ﬁs %arxywétt ¢Fosed in
G ynes l: al so be
carri ed?%el??lb?% confﬂ(a %g%ﬁtﬁ%ﬁgeglﬁﬁp %%q%lsowgﬁlgﬁ) e to 3“?% hence

| acks Chgaraple] Bads\et al'l'd’rajsms&m%ﬁm élr990) Iaa:stgemaatallwmpcasa@fz)@ saastes:ame e.g. as
descri bed in .Gaé)zano S ntoro et . nol ods. 202: (1996),

ey 1Be GEPRBFAELACPREREIEBI g e (YA G P e e el Of

det er m NaLLAMS. CLxaDR, BecALKERRTEE, Sél'rrﬁﬁheﬂ@&ﬂ'é@% c!ﬁi‘@é"ﬁhﬂaﬁl%&%dﬁi the I'N
sone enbodiments, the invention provides altered antibodies that possess

i ncr eas ddstefiectdl kfayrcplasmisls awady a5spBRICE epi3iR 32 5Hh aACY G ¥, onedeNd G areHost
rod ction of an antibody of

he. | nvahid BRePRRarsBl e Bt edoiing | ro Gt obiaim el e i hi o
repli cabk&ed96t Bizyhik, dndradbionsll (26ichg iHiABRbIs fohS2dck@ibly be incorporated in the

20 cell culture.

ii. Antibody Production

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.

25 Transformation means introducing DNA into the prokaryotic host so that the DNA is
replicable, either as an extrachromosomal element or by chromosomal integrant. Depending
on the host cell used, transformation is done using standard techniques appropriate to such
cells. The calcium treatment employing calcium chloride is generally used for bacterial cells
that contain substantial cell-wall barriers. Another method for transformation employs

30 polyethylene glycol/DMSO. Yet another technique used is electroporation.

Prokaryotic cells used to produce the polypeptides of the invention are grown in
media known in the art and suitable for culture of the selected host cells. Examples of

suitable media include luria broth (LB) plus necessary nutrient supplements. In some
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of the DNA) or for expression. DNA encoding the antibody is readily

i sol ated and sequenced usi ng conventional procedures (e.g., by using

ol i gonuclwotnoel2prodbes t hat are capabl e of bi ndi ng speciPCiraskeg/osmogenes
encodi ng the heavy and |ight chains of the antibody). Many vectors are
avai l abl e. The chqoice of vector. depends in part on.the host cell to he
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eukar y otih CepaQBRh At tbr, 18 0B HvaR) p it Grd\wth! f pYdKalydde RRPESRIiATgUnd hat |
constant regions of any iIsotypé can be used for this purpose, i ncludi ng
| gG | glkpiegsion vagByr. diodetayiple.omyticitin is eddairte meahadfor gectwth wf helbsoaxpteasing
regi ons can.pe obtained fromany human or aninal species. a . Generating
ant i bodi*B¥'Y ?HB“%W&%%P?otic host cells: i. Vector Construction

Pol ygucl eot i denysReeNGaSpFIBHeAHs BEsi DGl MARRL hite g6 RO NRREMiOphdsPRatant i body of
the invention can be obtai ned using standard reconbi nant techni ques.

Desi r ed spolcgmiuey alse belencluigd ehepsonfje craipitipne thipducasiadenaraiad afpigHare
ant i body. .pr Ci . ri . | ter I \/

ol yruciabl AHE: Mo andg of HEduAE uIN B BRI GRSac Do bEL b e o

t echni queBurc@witurd biai doathin seopranee scdieapdigodts kélectpd et isttep cdndstinpser t ed
into a reconbj nant vector capable of replicating and exPressing

. of . . )
het er ol O§8LEAPONSFYBICESt HFRENG ﬂapalwa?%%idéthwsg%%r}to itheethisitel t hat are

avaijhabl e a”@h‘é@?&!ﬁ&r& ictHaG RIS a1 BRdYE %ta%férteﬁﬁ?ﬁagg%gﬁ? E‘?fsolﬁ gﬁmﬁﬁ esent

i nvention. Selection of an appropriate vector w mai n onthe size
of the nocdxampladicdgefoact) eenprsaticadngadtiont dsu 26Ot @odt 397€, patd | cul ar host
cell to be transforned with the vector. Each vector contains vari ous

conponerteferagypEaaiabeptada ¢ te abiquh 87 (o s veramera preteattiln at ahoued(s e sidican] of
het er ol Fote] ' i tibility, with th
et e O\ RBCHABE! HAYRL SR S AR o S COALBI AN BERRS  |

i ncl ude,orgisnar BorMMicolij th HEIds besferablydFong bboudb. & o pbowat 4,@Rd ntors preatblon
mar ker gene,_a pronoter, a ribosone binding site (RBS), a signal sequence,
thelﬁetéP@ﬂdﬁbus nucleic acid insert and a transcription termnation

sequence. | 0 ENSALLCRARHAINRES A e SOMLLIN 0 SPhGRN AR FOI O

sequences which are derived from species conpati t cell are
used i n egprepeat isonduted hnddresedihioss sitalla domvbe btivatdoa bhthe iprymatar. r ineseca
replication s.well as markin uences which are capabl e of

éﬁ%e, a IP se
pr ovi di APISHRHBE PicRtiak PEeAiTEAMPTs #a HeXPRERNIlinesranserptiRetihe, E col |
is typi %l)éé%ﬁde@n AcPs IR H NGRR3R ho@ Bl @alicdital iy £ fhddpRik Anifng CO! |
species. p 22 contai ns ‘genes encoding anpicillin (Arp) and tetracycline
(Tet?) r ewadsuraharanduation hBecferably, the phosphate-limiting medium is the C.R.A.P medium
(see, e.g., Simmons et al., J. Immunol. Methods (2002), 263:133-147). A variety of other
inducers may be used, according to the vector construct employed, as is known in the art.
In one embodiment, the expressed polypeptides of the present invention are secreted
into and recovered from the periplasm of the host cells. Protein recovery typically involves
25  disrupting the microorganism, generally by such means as osmotic shock, sonication or
lysis. Once cells are disrupted, cell debris or whole cells may be removed by centrifugation
or filtration. The proteins may be further purified, for example, by affinity resin
chromatography. Alternatively, proteins can be transported into the culture media and
isolated therein. Cells may be removed from the culture and the culture supernatant being
30 filtered and concentrated for further purification of the proteins produced. The expressed

polypeptides can be further isolated and identified using commonly known methods such as

polyacrylamide gel electrophoresis (PAGE) and Western blot assay.
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provi des easy neans for identifying transformed cells. pBR322, its
derivatives, or other mcrobial plasm ds or bacteriophage may al so contain,
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tar ﬁ’gt %en(g as conpared to the native target polypeptide pronoter.
Promdt eF8°%uitabl e for use with prokaryotic hosts include the PhoA

pronoter, theoimpdatcarié proasecingcldast Qaslithlo® fRlRIypRySd&IF thAint Enthophan
(trp) pronoter system and hybrid pronoters such as the tac or the trc

pr onot eVariegisveentatinnrepdisiopreinbsmedified aFer Gample, EhiEmpPYe Baerefa (such as
I e
oper abl yvtexpicgsiecHaperant protéiag, sacisasddsbogtbtethst(DebA aD g, DsbghDsbiDAntheavy
¢ haizgs (DSSIb%? %P IFllqpsAt (ae ]Jg[)ep?ildylprolyl 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 solubility of heterologous proteins produced in bacterial
host cells. Chen et al. (1999) J Bio Chem 274:19601-19605; Georgiou et al., U.S. Patent
No. 6,083,715; Georgiou et al., U.S. Patent No. 6,027,888; Bothmann and Pluckthun (2000)
25  J. Biol. Chem. 275:17100-17105; Ramm and Pluckthun (2000) J. Biol. Chem. 275:17106-
17113; Arie et al. (2001) Mol. Microbiol. 39:199-210.
To minimize proteolysis of expressed heterologous proteins (especially those that are
proteolytically sensitive), certain host strains deficient for proteolytic enzymes can be used
for the present invention. For example, host cell strains may be modified to effect genetic
30 mutation(s) in the genes encoding known bacterial proteases such as Protease III, OmpT,
DegP, Tsp, Protease I, Protease Mi, Protease V, Protease VI and combinations thercof.
Some E. coli protease-deficient strains are available and described in, for example, Joly et

al. (1998), supra; Georgiou et al., U.S. Patent No. 5,264,365; Georgiou et al., U.S. Patent
No. 5,508,192; Hara et al., Microbial Drug Resistance, 2:63-72 (1996).
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Cell 20: 269) using linkers or adaptors to supply any required restriction
sites. In one aspect of the invention, each cistron within the reconbi nant
vect or cowpriEerIm4secreti on signal sequence conponent PRAUSAI0HE4037

transl ocati on of the expressed pol ypepti des across a nenbrane. In general,

t he signal sequence be a conponent. of fhe vector, or it e a part
of the tar get BT SHRRHIMEL Engoll HEEM %ﬁq%&_f%aot?@ﬁmc iy endinfirated gnal
sequenceyife18Ghiad ot QExfrBRinR S 1R chdpefonk PYRBhLE AR SBPW KbhsPEIRNE tchat s
recogni zed and processed (i.e. cleaved by a signal peptidase) by the host

cel | . Fexpysoakasysten of thostveoedn.s t hat do not recogni ze and process the
si gnal sequence ative t.0 the heterol ogous pol ypeptides, the signal
sequence is élﬁﬁi’ftpjpf{)féﬁmggﬂ%nprpkaryoti c signal sequence selected, for
exanpl e, fromtddderdrotih FTdatbh AU khewalk@ak aReapbosRpRiyaseThe
penicillinase, |pp, or heat-stable enterotoxin Il (STIl) |eaders, LanB,

PhoE, Pd&olwigeprocsaierenmp.cxemplapeolesiable priflcafontieccduigeftachianatineonsi gnal
sequenc i G t i r | signal
cequonc BTty BP0t leRbR S o, B AR KR SAREHPEL F' e

i Munoglchtumhdtagagiscsar diicigorton 4 daeiohsxeitinke festasuchac DEAHR) chifvnatyfooplimsm of
the host _cell, and therefore does.not require the presence of secretion

si gnal  sEUBAEEs agmoniyn sWEe pregipitaiion. pRd gelfttratigyuysing. foRaxaBgISbul i n 1 ght
and ;jeawy &fg@;(@s(}_%e expressed, folded and assenbled to form functional

i mmunogl oBu ins within the cytoplasm Certain host strains (e.g., the E.
coli trxB- stlnancgypepr Brotde AciytrophiBseth aonshlidi phase tshiatd far enfravorféibite f or

di sul fide .hond faormatiqn, there ermtting proper foldi an ssenbly of
excpr 55 ST BRBtBIA, otsipieh tmegs R R HE Bondrots 8ot Soat (Besl

Pr okar y QfdiG R r&ldtSphgHchadis Gufcl whrRRSEI With 2RighReEhi8s0Qhe FORgIGVENT | ON
i ncl ude Archaebacteria and Eubacteria, such as G amnegative or

G am poghtibadicsorlgadrnanvet BxERPE els IramupgleMeth. 63 dlt- bY.i Bhd whescRteotaeti chi a
(e.g., col1),. Baci.l.li, .(e.q.,,B. subtilis),.Enterobacteria,. Pseudononas
pedtes Pt ARl is BeferaGio BHEM (oddmnint Bt i i & R S eacans,
K ebsi elpkéferablyat @sroll&hp@te!das colnnadRiadilickt 4di@esiGinh! an seihe BHIREOGRUGe | N
one enbodi nent, gramnegative cells are used. In one enbodinment, E. coli

cel I s arelupyekpsbsemenated with arepgenty juchtas ghcobdrpn agempt tB PNt st rai ns

i ncl ude i | lular and Ml ecul ar Biol ogy, vol. 2
(Washi né]t%%%?,%hﬁc\é\ﬁﬂ&%ﬁéggﬁggﬁaﬁggne'y for M crobiology, 1987), pp. 1190-1219;

ATCC Deposi t ANathe Pivst S2p of pindfi cheibh vtht buparatibe dedfed frors khedictiguitireaisn 3303
havi ng genotype, WB1 10 Df huA (DtonA) ptr3 |ac 1 q. ) acL8 DonpTD( nnpc-f epE)
degP41 mbe%?@vepéﬁpplmé.on& s8riemA pmgbilized solidqhaggig allow specitic

binding of the antibody of interest to Protein A. The solid phase is then washed to remove
contaminants non-specifically bound to the solid phase. Finally the antibody of interest is
recovered from the solid phase by elution.

b. Generating antibodies using eukaryotic host cells:

25 The vector components generally include, but are not limited to, one or more of the
following: a signal sequence, an origin of replication, one or more marker genes, an
enhancer element, a promoter, and a transcription termination sequence.

(i) Signal sequence component
A vector for use in a eukaryotic host cell may also contain a signal sequence or other

30 polypeptide having a specific cleavage site at the N-terminus of the mature protein or
polypeptide of interest. The heterologous signal sequence selected preferably is one that is
recognized and processed (i.e., cleaved by a signal peptidase) by the host cell. In
mammalian cell expression, mammalian signal sequences as well as viral secretory leaders,

for example, the herpes simplex gD signal, are available.
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derivatives thereof, such as E. coli 294 (ATCC(r) 31,446), E. coli B, E.
colil 1776 (ATCC(r) 31,537) and E. coli RV308(ATCC(r) 31,608) are al so

sui t abl e.wOhene12e90anpl es are illustrative rather than | ipeirtisego/obvhods for
constructing derivatives of any of the abovenentioned bacteria having

defined genotyp re known in the. art .and descr.ibed in, § exanpl e, Bass
et al, Prot eﬁ?ﬁ@?i‘é&@fgwggﬂf%@wﬁmnuﬁ ligated gygpdipp aﬁ@é@?&%ﬁﬂ%@&fﬁsct t he

appropriaﬁ{ig\o(g@ct eria taking into consideration replicability of the
replicon in the cells of a bacterium For exanple, E. coli, Serratia, or
Sal nonel | a spékiQeigicafveplcgivint abl y used as the host when well known

pl asm ds such, as pBR322. .pBR32 ACYCL177, .or pKN4 re used to supply the
Fepi 1 con. - Tyt eaity: reset bk Rordmrat e Bk R fehElit e of

pr ot gol ykpeseazyeress. Bockxagpld, tW4m@iﬁmtygml beolised BRY wesiseabl y be
incorporated in the cell culture. H Antibody Production Host cells are

t r ansf orcapldingithcearkyerrametee- descri bed expression vectors and cultured in
conventi onal i i jfied as appropriate for inducing pronoters,
sel ecting tréﬁgﬁgkﬁg%?éggggmgﬁg%7fying t he genes encoding the desired
sequences. Tmpsdsdbmand clonitigarstotsthipebitaing sERidmgene] dieo rakdsi yoti ¢ host
so that the DNA is r%plicable, ei ther as, an extrachronosonal el enment or by

chr onos SREFtPIs gk ntlypIsehwiisting eetescherdsuetems that (Reanter Fepiédngs fat i on i s
dong,usi : ?5”6136 i (o]0} @ t e ium

tr egé) rrer?? gtélr%r% oyi rﬁg“té%ﬁ@gsS%@T‘%@P@éH?@%ﬁ%’éﬁ%ﬁ?@&@%ﬁ* tf%g?1 ggggfg’gl?fal cells
t hat corbmiprensnbsixatdophic deBticnaied, whbsrelegnist, oAk psuppty eretdabautfiemts not
transfornati ﬁ)n enpl %? pol yet hyl ene gl ycol / DMSO. Yet anot her techni que used
is el ectaP’%llf’(]? SirPgio eé‘k‘&?‘i)/%ti c cells used to produce the pol ypeptides of

the inventi ORI&aBPRYT al BILBN ShERWALLA 4 &g & Ar@RGrooHh baRhSsticen. cul ture
of the selected host cells. Exanples of sui ta%l e nedra include luria broth

(LB) pl Uhosreedls slaat pronucedseiutly slapyibeneshvigh a hategdogranvigonk preducs, a prateimedi a

al sq.cont ins a, sel ect;[i on a ﬁ\r];lt, chos[ﬁ$ l?a?ed on the construg;ti En of the
expréssi-SRCTUE GPE reBUnst 827 ME PYVHEH AT 1o SRR BFN o FORAR T Welel | s

cont ai Nidagikdhe s@RoaISe it HEQIRbmyLRI nB¥esHRh6lic #MPhkd hydrémisnadded to nmedi a
for gromh of cells expressi‘n% anpicillin resistant gene. Any necessary
suppl enent s BeWithfs sxaaple oh Suik iersgg‘éWPkdﬁ@Fkﬁﬁ(f@g@ﬁm@ Ao sPhvarethosethebs nay

50,72 cLAFLUSH i OB AP SORSALALSRE AR Nk 2o 2
sour ce. DBPFR ahamlidind kigase, metallothionein-1 and -II, preferably primate metallothionein
20  genes, adenosine deaminase, ornithine decarboxylase, etc.
For example, cells transformed with the DHFR selection gene are first identified by
culturing all of the transformants in a culture medium that contains methotrexate (Mtx), a
competitive antagonist of DHFR. An appropriate host cell when wild-type DHFR is
employed is the Chinese hamster ovary (CHO) cell line deficient in DHFR activity (e.g.,
25  ATCC® CRL-9096).
Alternatively, host cells (particularly wild-type hosts that contain endogenous
DHFR) transformed or co-transformed with DNA sequences encoding an antibody, wild-
type DHFR protein, and another selectable marker such as aminoglycoside 3'-
phosphotransferase (APH) can be selected by cell growth in medium containing a selection
30 agent for the selectable marker such as an aminoglycosidic antibiotic, ¢.g., kanamycin,
neomycin, or G418. See U.S. Patent No. 4,965,199.
(iv) Promoter component
Expression and cloning vectors usually contain a promoter that is recognized by the

host organism and is operably linked to the antibody polypeptide nucleic acid. Promoter
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culture nmedium may contain one or nore reduci ng agents selected fromthe
group consisting of glutathione, cysteine, cystamne, thioglycollate,

di t hi oer ywbnr2otool29®@nd dit hiothreitol. The prokaryotic ho®CTaske19/034007
cultured at suitable tenperatures. For E. coli growmh, for exanple, the

preferred tenperature ranges from aboyt C to about 390C, re preferably
f r om abdtAUuSPEVE koo f eg%t?te%&ﬁt“ﬁﬂ}’ éﬁgﬁ@wﬁla@?wws%éﬁ%@g%e pH
of the nEdiddMpPRKiRSCRMS @HOr‘tﬁ@&'L%gtréarn?ﬁbﬁﬂﬁb‘%itéwh@re@ﬁﬁk&ip%on depaneiding

mai nly on the host organism For coli, the pHis preferably from about
6.8 to abwther Fegenemiund 7@ tp8Ebascabpsyreamduam theGstart ¢f taansenpiioni dilnganyr onot er

i din th i f the | ti tejn. i i
| nduced St ¢ Sonaren e Cal T REE P B of s it ieoRy e e Ru R ARRR A 1
one 3speal oPhmokhRIkhR¥EOLEMRR is FNAATHOAPSENIDANG: 2538 dediRhcc OBt MeY bé A

transcription of _t_he@go ypeptides. Accordingly, the transfornmed host cells
are cul signalfor additipmeisthn Rl A itad toithey3 raadiol therdedingrgaesnconAllp dlfese abl y, t he

phosphat.e- | i m.t.i . jumi s - j e, e.g., Simons et al.,
J . Imﬂ%%‘{eh%ba{%%ldggg}fg%e?1@@%}1%@@4 ?&gfo\gamrel&éfsy of other inducers may
be used, accoumibody polypsiRideehasription Siohiedcta@spl @yehalias hos ckliwwn i n t he

art. In one enbodi nent, the expressed pal ypeptides of_ the present invention
are secrerEflsdntas cxpaple RpRiaMmOiETs PHAINEA AoFEINE SERIASSAT INECHYSh atel | s.

Protigi n LReMA M BRILGA Jidys! MEAbViess @b 4R ddnbyi M /i eg)"?‘i:it}.rﬁﬂ'r&eneral ly
by such 'hgans as S’osrmﬁ(?éc l)s{ﬁb%%, sloni(g%ctﬁll on or Ylysi gf O%Igéélg ells are’
di sr upt edianceaicbmdelmus,cyemaghiveus el tegsovas, hepariesiBnadislapd SemtaniVfingatli on or

filtratign., The protejns may be further purifjed, .for exanple, by affinity
Fesi -GS UAR BGPLISGCloRP Bt JIomBlbe fre HE 4HIBBOERAIRARL ed i nto ¢ he
cul ture jafinggRBEI ﬁl‘%hﬁ‘)tt&gfr@)ﬁ%e%-é’lm_c@?fdn@ot@@)’pr@@idé@ BRh§HohbRM drbe cul ture
and the culture supernatant being filtered and concentrated for further

puri fi capimpatie withdhphest etlhsyspmerduced. The expressed pol ypeptides can be
further isolated and identified usin mronl y known t hods such as

ol yacr vl an deegafy dnd BR ams e Eh BXRBTER ot b BreP T AP EREHTH 2% one
aspect &fv4ohesttio@tra@ient ikt bide dyntRine eHeCS VA Wik ofigbrGESItkation.| Wige quantity

by a fernmentation process. Various |arge-scale fed-batch fernentation
pr ocedur@gcgdiage eajlyinrampisr phihe hrawn cyiosiseaiovirecis wpn Yramntlyobtadadas a

Lo 0SS R R kB0 A ol et 2
i npel | ebdvine pdpisibmialvitue a0X ygeror iadibcloyéd indnSsPatemas 434 119y44gl ucose (t he
preferred carbon/ ener gy, souroe)., Sl | scal e fer nentat i gn refers generally
Rous Sarcoma Virus long terminal repeat can be used as the promoter.
(v) Enhancer element component
Transcription of DNA encoding the antibody polypeptide of this invention by higher
cukaryotes is often increased by inserting an enhancer sequence into the vector. Many
25  enhancer sequences are now known from mammalian genes (globin, elastase, albumin, a-
fetoprotein, and insulin). Typically, however, one will use an enhancer from a eukaryotic
cell virus. Examples include the SV40 enhancer on the late side of the replication origin (bp
100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late
side of the replication origin, and adenovirus enhancers. See also Yaniv, Nature 297:17-18
30 (1982) on enhancing elements for activation of cukaryotic promoters. The enhancer may be

spliced into the vector at a position 5' or 3' to the antibody polypeptide-encoding sequence,

but is preferably located at a site 5' from the promoter.
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fermentor that is no nore than approximately 100 liters in volunetric
capacity, and can range fromabout 1 liter to about 100 liters. In a

f er ment atworroviae®ss, i nduction of protein expression i Cryys2@alob4097
initiated after the cells have been grown under suitable conditions to a
desired density, e.g., an QD550. of about 180-220, at which stage the cells
are in the eéygyng?%f¥@ﬂﬁﬁvmﬁﬁggﬁ?OWP95Wfety of inducers may be used,

accor di ng t o HBe¥iBh V0o R NST MUkkaSBRE RYR dell BRill Sp#RIPYsd Borthhd seffendd
descri bed above. Cells may be grown for shorter periods prior to induction.

Cel | s amecassaralforythé redmoation of tramyouptidrRamsifohstabidizinglthdvoBNA.| Swdler or shorter
i nduction tinme may be used.. Lhprove, t he production vield and.qgual.ity of
he pol SRBISPRaEE Sormiplauls b GLF bllco Par b Bl ety Ban be
nodi §i edukdrostiCxaniill ®NALor INN LY ETHRE rdi SR&onASS AN Yid8 ekt iri@cabed he
secreted anti body pol ypeptides, additional vectors overexpressing chaperone

pr ot ei ngs pPalyadenystekisagmenteintse prgimalatdytopionsefistte mBd caendling arpyhidpdyr FkpA
(a peptidyl ;S - ith c .vity) can be used
to bortiOaPERhimekRnd] RnsaRTEI ARl b HRRRAISUENLY) R0 o
been dempohatémlabntrogibAcStd WAD%E!/ T 1026 pho percxbalsdbn geamddisdbdedithdréivi. of

het er ol ogous protei ns produced in bacterial host cells. Chen et al. (1999)
J Bi o Chem 271W)19€e¥iorgwdsrangesrgiguo/diosagellsy, s. Patent No. 6, 083, 715;

Geor,gi ou et &fyiahIUngst I Qs 8BS ihcHNATR ot 2000) J
R % cherm i post 6 BRI S Ao P e TR A Bgfbr st R Bad
275: 171 0éehed ddkatRite dellsalesdribat hefe() ddoludving verMbeatobostlcells3 Prafidafid®of To

m ni m ze pr.oteol ysis of expressed t erol ogous proteins (especjally those
Chat " ar SeBBEEarlt ity CRE T ) Rastiro Bt A THUTte Tepoediis ABPIES Bht 1 or
pr ot eol yikifh| @BAEEN 68N PR liHSEH e hRInkENRIIRELE T ink MBNOHAEY b IV46XEOB!. €,

host cell strains may be nodified to ‘ef fect %fnetlc mutation(s) in the
genes eneOdiGEER kKikdwhb H adtuaranaimipyartie kislasy §ue 29391 PPdrdbssebelpned onpT, DegP

Tsp,, .Protease |, Protea M ., Proteas ro S d_conbi nati ons
{nergof TERtan pisnito BRGree i O ren il b B TN TR A
descri b%‘iﬁﬂeg celBHERaAPLER GOLY 08tClahese hA888B} ovayRER/-DHER gCHO, eflagh. , U. S.
Pat ent No. 5, 264,365; Georgiou et al., U S Patent No. 5,508,192; Hara et
al ., M ¢t dlbiPape. mylgAR%iS@t-g}%ﬂ 42 §B(1P80Y 199we saitodirmslle rbYdi Meter, Biol. col i
strains R%?fdd? heRl3 Hoy (WS%Z?,%}J&& i %@1?5 R Areesd eg@ %)%ﬁ[&aﬁlgﬁ%m ds
over eXxpressi ng one or nor chaperone protelrns are used as host ¢ S in the
expr essinwnksy &idasy ofllst(VEROWEATOA® CRL-1587); human cervical carcinoma cells
20 (HELA, ATCC® CCL 2); canine kidney cells (MDCK, ATCC® CCL 34); buffalo rat liver
cells (BRL 3A, ATCC® CRL 1442); human lung cells (W138, ATCC® CCL 75); human
liver cells (Hep G2, HB 8065); mouse mammary tumor (MMT 060562, ATCC® CCL51);
TRI cells (Mather et al., Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; FS4 cells;
and a human hepatoma line (Hep G2).
25 Host cells are transformed with the above-described expression or cloning vectors
for antibody production and cultured in conventional nutrient media modified as appropriate
for inducing promoters, selecting transformants, or amplifying the genes encoding the

desired sequences.

(viii) Culturing the host cells

30 The host cells used to produce an antibody of this invention may be cultured in a
variety of media. 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

70



Hi . Antibody Purification Standard protein purification nmethods known in
the art can be enployed. The foll ow ng procedures are exenplary of suitable
puri fi catworropviag®dur es: fractionati on on i munoaf f m tyPoI/USenoe3mhange

col ums, ethanol precipitation, reverse phase HPLC, chromatography on

silica or on a cati.on-exch uch r of ocusi ng,

SDS- PAGE A RiLRRS @Elafné?tea p%&@?ﬁf ??%%(1@?21 esfefiglt aitlon usi ng, for
exanpl e piSaRRALRSI(1GKOISU 4 IPaONRSABPEE Y04 B raich, Aobmbhid dcRtssop: a sol i d
phase is used for |mTunoa fmty purification of the full | éngth antibody

product 9,182,460 WO 9808 #3h WOrgg{®I1AS forilg SaPatek Rec 80 I98§va1aly bpm@tcba&'ﬂuﬂtntﬁrn

Staphylococc aur eas whi,ch hi.nds wi.th a high ffl |t to the regi on of
onep De G PERECRE U RS AR o RS ity B SRR s pbGesillS Wity o9
phase t(hol/kﬁblfel@ al8/et 8ihBr groknsh fd@fﬂi’@%shbli%nklﬂuph@ﬁﬁféﬁlﬁ' ¥r @id@hdNFroGeuTpri sing a
glass or_ silica surface, nore preferably a controlled pore gl ass colum or

a sili cifecterei sglte Guglhps sqdwr% ehleridp seiceut.i rarancsivie aebphasnhaials buiden (weht ed
wth a r?ﬁﬁ?ﬁs %Feﬁnéés eﬁca%raa 1os Irsp@%ﬁﬁﬁ%? ABoR 18§’§th ponspecific

adher ence m nant ur| ion, the

pr epar atGENT ARTY VRN drog), trhl@c e:lahéntg (detﬁué(easaﬁloﬁgaﬁmrdob@duﬁdmaam}spramlti ed
onto the Protein A i.nmbilized solid phase to all ow specific binding of the
ant i body Bralicpesngationsgn thomigremalar teRac)s id g Uptra 98 ap §q‘ilﬁ%lﬁnt\ﬁ§§%c§0%“i9er enove

cont,gm W&h&%c%@ﬁ%ﬁﬁﬁ%bﬁﬁ ?sr ot ihAfd At 18 ﬁét@c hﬂl%sttﬁ‘eﬁ |

anti bod Interest”i s recovere om the soli ase ut| on.
Gener at ivuglldabd kipodi eshoi shgled uk dreyot |Themmﬂ;tmeoc@lntimon§' mecIVMEmpeuatmpqﬂh nts

general | l.ude, ut are not |im one or eof the fol |l ow ng:
O onar Sba G S Reergr o BB vepnabr b ghSeIhe B &g aphal bt oo
enhancer,fleiE the GdRLANKRIod Afi@na transcription term nation sequence. (i)
Si gnal seguence cog{ponent A vector for use in a eukaryotic host cell may

@&

al so cont ai n (&) dtugifaltigeglrenidedor ot her pol ypepti de having a specific
cleavage site at the N-termnus of the mature protein or polypeptide of
i nt gfest . ThéNh@tmmg wgoukingitgadini@estbnedibody eut b@prpdecfeérlamqe:llubrlmm that

AR P RSREIE s o BT R R BERLAT IR R L
as vir a'th&}%fﬁ@ﬂﬁé Yebr@2 K& host cells or lysed fragments, are removed, for example, by
centrifugation or ultrafiltration. Where the antibody is secreted into the medium,
supernatants from such expression systems are generally first concentrated using a
20  commercially available protein concentration filter, for example, an Amicon or Millipore
Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of
the foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the
growth of adventitious contaminants.
The antibody composition prepared from the cells can be purified using, for
25  example, hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity
chromatography, with affinity chromatography being the preferred purification technique.
The suitability of protein A as an affinity ligand depends on the species and isotype of any
immunoglobulin Fc domain that is present in the antibody. Protein A can be used to purify
antibodies that are based on human vy1, y2, or y4 heavy chains (Lindmark et al., J. Immunol.
30 Meth. 62:1-13 (1983)). Protein G is recommended for all mouse isotypes and for human y3
(Guss et al., EMBO J. 5:15671575 (1986)). The matrix to which the affinity ligand is
attached is most often agarose, but other matrices are available. Mechanically stable

matrices such as controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow
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for exanple, the herpes sinplex gD signal, are avail able. The DNA for such
precursor region is ligated in reading frame to DNA encodi ng the anti body.
(H Oigiwoabiwiepdoscati on Generally, an origin of repli eaTiusaoi0nsPonent i s
not needed for manmal i an expression vectors. For exanple, the SV40 origin

may typicall e used only because it contains.the earl ronoter. (H)
Sel ect | GHCyHe OB OB SEGHI AR - RO Wi 66T oV hly TGP &
sel ecti QBmPERNGa @HS AokBnTBR BakeR)oRE abk B 88K KeT. BIVRI Bfllipsklgclinag genes

encode proteins that (a) confer resistance to antibiotics or other toxins,
e.g., ampéfol foripnrifigesiony Ether teahnhipes Bt ar@singurifieaticacsypch kn Eract{doptigoombie ment

R T T N

uti | bzesiladdhi@nitogAbhe6h heF@SER-HARORBESY cki@hlatogFds@nGl dnfort didthtiéd €
successfully transforned with a heterol ogous gene produce a protein

conf er r icHehadee Esielsi e aricol wspartin ggidsghupmn) echrpraatogdcasinE oyP P Egi @ rind Exanpl es
of such .do 'lngagt lLect i . t.h o] i ic acid and
hygr oy ¢ r'n'.r'g Anotsﬁgg[e gxegipgtlgtel&gg resatljsl%taaﬁﬁ%ﬁ% g%apeec a I%g dr%%ﬁ%? gpgdotr)ecrramml i an
cell s arecovbede that enable the identification of cells conpetent to take
up the anti bOdﬁ nucl eic acid, such as DHFR, thym di ne ki nase i

met al | ot hi ondPHOVINg Y Prelimigays v EIsRYOL etk ECHREITE SPRPEHBRE Hhegetibedy
adengsi e fgas tafintshh IS BH, IBldCophbBic i , cells
transf or%rré &?ﬁaﬁaﬁﬁ%amm Sse%t():étjlﬁgﬁécg%ﬁg %?g f%s?pﬁgggﬁﬁ%ﬁxggﬁby cul turing
al | of tcheontategrsflorusaryg & é¢latien ouffetr at £ pHédtweontabatt THaAtSapreseratdiyhot r exat e
(Mx), a conpetitive antagonist of FR. . An ropriate host cell when
wild-typ gty %@%%‘F 6‘3}@8“%10%&-%}1 ﬂ@?@oﬁ%@ﬁgégp‘%ﬁ@ry (CHO cell line
deficient in R Rehjushiey (€.9., ATCCO(r) CRL-9096). Alternatively, host
cells (particularly wil'd-type hosts that contain endogenous DHFR)

transf ormed dihedaventiom siso provadosiimmubiongegstesioes changeabintefemedatatas body,

i | F in d, . sel ect.abl i | id
e PR e A S SEM L R Bl B A AR >
cont ai Nicktekis tREL, 5h BALREMbMerdpb@i SRleRE bl L aPRSWBIinBiURBryage@Na

am nogl ycosidic antibiotic, e.g., kananmycin, )
toxin (e.g., a protein toxin, an enzymatically acfive toxin of bacterial, fungal, plant, or

-

animal origin, or fragments thereof), or a radioactive isotope (i.c., a radioconjugate).
Immunoconjugates have been used for the local delivery of cytotoxic agents, i.e.,

20  drugs that kill or inhibit the growth or proliferation of cells, in the treatment of cancer
(Lambert, J. (2005) Curr. Opinion in Pharmacology 5:543-549; Wu et al (2005) Nature
Biotechnology 23(9):1137-1146; Payne, G. (2003) i 3:207-212; Syrigos and Epenetos
(1999) Anticancer Research 19:605-614; Niculescu-Duvaz and Springer (1997) Adv. Drug
Deliv. Rev. 26:151-172; U.S. Pat. No. 4,975,278). Immunoconjugates allow for the targeted

25  delivery of a drug moiety to a tumor, and intracellular accumulation therein, where systemic
administration of unconjugated drugs may result in unacceptable levels of toxicity to normal
cells as well as the tumor cells sought to be eliminated (Baldwin et al., Lancet (Mar. 15,
1986) pp. 603-05; Thorpe (1985) "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review," in Monoclonal Antibodies '84: Biological And Clinical Applications

30 (A. Pinchera et al., eds) pp. 475-506. Both polyclonal antibodies and monoclonal antibodies
have been reported as useful in these strategies (Rowland et al., (1986) Cancer Immunol.
Immunother. 21:183-87). Drugs used in these methods include daunomycin, doxorubicin,
methotrexate, and vindesine (Rowland et al., (1986) supra). Toxins used in antibody-toxin

conjugates include bacterial toxins such as diphtheria toxin, plant toxins such as ricin, small
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neonycin, or (418. See U.S. Patent No. 4,965,199. (iv) Pronoter conponent
Expression and cloning vectors usually contain a pronoter that is

recogni zewolzg1ori2ze90host or gani sm and is operably |inked PoTiUse01@08400DAY
pol ypeptide nucleic acid. Pronotersequences are known for eukaryotes.

Virtually all eukar yot| C s have T-ri ocat ed approxi nmately
25 to 3(§I¥‘H QoS she ggei%ﬁf/‘?lﬁ%msqvfa@d@ﬁ %??Q();Qﬁgﬁ?fppﬂwr ?’és initiated.

Anot her %@%QB?@IE@NMm@ert&aﬁQO S@éogaﬁkr&mdf CROL L Grent BY- 102881028,
transcription of nany genes is a CAAT (SEQ I D NGO 232) region where N may

be any Maldéatet dle200%) RiberBigaendhaf. 1Bo&0-EURangdensenogénéd 1|3§1&h'5 ANTHAA ( SEQ

to the 3 URIORPO Rl g deduibness MF P el dBae JALOGN Qo v

i nsekt eddnPtORBUERDLYTY; i Eﬁnﬁ&l@éﬁﬁ%l%? CREEH Res. 9183350312 P OT N PRRIns heay
transcription fromvectors in manmalian host cells is controlled, for

exanpl e exw theirointeris cBbetabrachanimy inelugmgdnedindfindipg. JaNs §nding.a8 pol yora
virus, tc? LR Ye ﬁ%ﬁbm%ﬂe@8%{1%rc??otéﬁélﬁﬁ\gﬁené‘?@i}é)}’d fﬁ'\% &)wssba%}‘:bé‘% Qrfp' 'l oma
VI rus, lan sarcoma vir rus arlre

Vi rus amdnﬁgm@m Mg"ew&m’é@dl(aﬁ\ﬂﬁbt,elﬂrreeépmelt@md ogous manmmal i an pronot er s,
e.g., the actin pronoter or an i mmnogl obulin pronoter, from heat-shock

promoters, prd&N ® (R BRYRER Betay 1%&6@@@ B @ atibRdy-Frslioigdepcel |
systlgrrs élgatg%{é{f)ﬁ% ¢ ands! a%ﬁlﬁ d%rl %@Eﬁ{f nc% r%a‘lS A?.?oo\é Risaenau ggat%ﬁsm( niently

obt ai ne estri c <ontarns 40 viral

ori gi n @DIepitiger fdvad onm@surfmedfﬂdrmaeamd mapg@mrDBeympﬁodym and manin or
cyt orregal ovirus is conveniently ohtained as a Hindlll E restriction

f r agment’0YAadipgpigpe erndRpt &gglirﬁ%ghﬁm chalates AYaseen ohakP80Qt tig/ae bovi ne
apillo t

Pon 1 oamcl Wit 23 26899 Viscnfunfh AECOHEKEIL D phFe)-FE6ER: Wheieh 170645

Al t er nat/ €EhyQOndoh0RH) 243468 pWatzi4 aftw$(20@ﬁglt(élnmambl Qé(dé)iBz@aﬁ))be used as

t he pronpter ancer el emrent gonpone Tran tion encodi n

the Sne Tlbeben g b s Bl ran MR e CrmBheas 0LE s ot o
i ncr eas gdn B st ARGM §u'i't9 irf, v@%hﬁﬁmiaﬁgég %nfa%‘irfm%lé'{ﬁ)aﬁ%ftk OMY]i\@T'X gphiancer

sequences are now known rom ma ast ase, um n, a-
fetopr ot(gémt,uzmnab ozvgzaiiain,. WTytthhal‘rhqp,euﬂmw@vzﬂra,ntlbuéy ~dirug cou;mgamrcompbmdcer

r ;f (ran ; ?@g %1&&%3% élgHyclé)lflﬁreEFP Eﬂﬁﬁg%lg%p{”gg !cqgjpclirgvetdhlg 28}{61 901‘t htarga%r?lgntor} the

acute myeloid leukemia by injection (Drugs of the Future (2000) 25(7):686; US Patent Nos.

20 4970198; 5079233, 5585089; 5606040, 5693762; 5739116, 5767285; 5773001).
Cantuzumab mertansine (Immunogen, Inc.), an antibody-drug conjugate composed of the
huC242 antibody linked via the disulfide linker SPP to the maytansinoid drug moiety, DM1,
is advancing into Phase Il trials for the treatment of cancers that express CanAg, such as
colon, pancreatic, gastric, and other cancers. MLN-2704 (Millennium Pharm., BZL

25  Biologics, Immunogen Inc.), an antibody-drug conjugate composed of the anti-prostate
specific membrane antigen (PSMA) monoclonal antibody linked to the maytansinoid drug
moiety, DM1, is under development for the potential treatment of prostate tumors. The
auristatin peptides, auristatin E (AE) and monomethylauristatin (MMAE), synthetic analogs
of dolastatin, were conjugated to chimeric monoclonal antibodies cBR96 (specific to Lewis

30 Y on carcinomas) and cAC10 (specific to CD30 on hematological malignancies) (Doronina
et al (2003) Nature Biotechnol. 21(7):778-784) and are under therapeutic development.

In certain embodiments, an immunoconjugate comprises an antibody and a

chemotherapeutic agent or other toxin. Chemotherapeutic agents useful in the generation of
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100-270), the cytonegal ovirus early pronoter enhancer, the polyoma enhancer
on the late side of the replication origin, and adenovirus enhancers. See
al so YaniwQ 2biewe®4297: 17-18 (1982) on enhanci ng el enenPsTfuseoiamsiovat i on of
eukaryotic pronoters. The enhancer may be spliced into the vector at a

position 5 or 3" to th y d - encodi uence but is

pr ef er aBYUNGCAY e ?Plilé G@‘ 1Pg frét H‘@PVS e 166]?3)9“1*% AR i on

ter m natg9m-GRMRABGhatsR 'b@%§édoiﬂcl\ﬁ§&ai$hﬁleﬂ§ @dcHath, QUKARYIAL a6t ROSdent@lkd s Wi | |
typically al so contai n sequences necessary for the term nation %

transcriop tilpditheamdoﬁlo,rexstoasm Ai Cklamg{fmhePs@Rﬂmor@a @hrugmq&é noes Anelminahrionl y

avail able fromt nd casi on ntr ons of
cukar yort SR RS o\ R, PEERALT et atDREROS Al BEEBE: de
segnent Phifokdts GiichieshagfoRMsYRALN P AHIE Anll PAPIS)) hifonididich ehdtiitiAinsibabed
portion of the nRNA encodi ng an antibody. One useful transcri gtl on

t er m natchest, @mﬁ@o ﬁ@@@nqr@ affieinplés/inhiditgr. mlmmltﬁgﬁlélnpmtwa@nyp £IoBYCiRgi on.

See W9 S Vg )
Sel ect i f)én a%‘%t $ans %&%ﬁ ?%{negos E??Irgé 90?349153 tagﬁglehg%{tgdgg?? sl\gf9(l3)r AcI oni ng
or expr %ﬁbt@@fii&ﬂotﬁ!&ﬁddtsmré beailbletior the peddriction oladideotjughed atitodicyot e cel | s

descri bed herein, dlSpryerg;)ebrat &.host cells. Propagation of

vert ebr &F@MPIaS|iac ‘ilq’? C l]ﬁlt urle " (1p4 s¥uade uiRey ,C@nquéges & thsrantiBodand Gréntoxic
pr Oqu ur, @ent?@?@!iee&%ﬁ%a Uaﬁ‘?&%b% mbhaﬁﬁr(%%? (‘)o%@RLg é%eﬂ%ssu g Jonkey ki dney

i ne”transforne uman enbryoni c
Ki dney Isicveni(23-36€2 @ﬁﬁy@cﬁtﬁuﬂ) pmbﬁjnatme(ﬂPDﬁD igiimmthiblang (Hl),slpﬁmsﬁmlcul ture,

G ah t .al 1 ) . hanst Kk |1

CBri ATty cupt imigossiol, [k o Qb A kst 0 R Bt el A6 | oub o
al., Pr Ql@suc&\ﬂﬁfnlndyﬂ@l@grateicdldeh'f% (chlﬂa%%htﬁﬂamglae); biRAHRIS c§§1’bbﬁ’t‘1ds (G&hlag (TM,
Mat her, Biol. Reprod nonkey ki dney cells (CVI ATCC(r)

CCL 70) blse@razubzbelngoe@dlemrekl@ymm)dh@;dwemum (orBROV @A sudhitedis-jp-CRL- 15 87) ;

h I k |
(o, - R PR gfifrariat] g ey B oS s k@%@e%l%%éﬁ 5442);

human I ll!)'fbga&ﬁle IfSioiM¥ &inpANh@X(suth 6L, 5 illuorb LR BinitkotRhz&R).| Bor(ddemple?a H

8065); nmpuse mammary tunor (MMI 060562, ATCC(r) CCL51); TRI ceIF él\/at her

et al ., TAHhANBUIQtoxin sembe propared ggdeserbaBin(Migsm)cf al. NREse.201 098398 Vel | s
o092 TR LERRL O AR5 Rl Bk SRy MIRLRIB b (e
cul t ur edMXaDIPM)ENER Sxehplaichelatiig agait forodjufhteth efadippuodgtidatethe
20  antibody. See W094/11026.
Conjugates of an antibody and one or more small molecule toxins, such as a
calicheamicin, maytansinoids, dolastatins, aurostatins, a trichothecene, and CC1065, and the

derivatives of these toxins that have toxin activity, are also contemplated herein.

Maytansine and maytansinoids

25 In some embodiments, the immunoconjugate comprises an antibody (full length or
fragments) conjugated to one or more maytansinoid molecules.

Maytansinoids are mitototic inhibitors which act by inhibiting tubulin
polymerization. Maytansine was first isolated from the east African shrub Maytenus serrata
(U.S. Patent No. 3,896,111). Subsequently, it was discovered that certain microbes also

30 produce maytansinoids, such as maytansinol and C-3 maytansinol esters (U.S. Patent No.
4,151,042). Synthetic maytansinol and derivatives and analogues thereof are disclosed, for
example, in U.S. Patent Nos. 4,137,230; 4,248,870, 4,256,746; 4,260,608; 4,265,814,
4,294,757, 4,307,016; 4,308,268; 4,308,269; 4,309,428; 4,313,946; 4,315,929; 4,317,821,
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for inducing pronoters, selecting transformants, or anplifying the genes
encodi ng the desired sequences. (viii) Culturing the host cells The host
cel | s usesiotoipremuce an anti body of this invention nmayPo@/usad0sed7in a
variety of nmedia. Commercially avail able nedia such as Ham's FI O (Sigm),

Pul bece LB Fr3b Bk NGO REE S st s SR d f o

cul turingAlyshost cells. I'n addition, any of thenedia described in Ham et
al, Meth. Enz. 58:44 (1979), Barnes et al, Anal. Biochem 102:255 (1980),
U.S. Pat. NodVayaiggipiddaig ndgietics, 868 rad\32i7yy sRjcties 56011H68y doig BnLigated69; WO

90/ 03430; WO 87/00195: .or U. S, Patent Re. 30,985 be used .as culture
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such as.. S| d i @in tibioti NTAMYCI N(t m)
irug) . iR PR oAb B B B e Bl P esent. at
final concentimatinotsnjigatdshentiirdhi®malansinsidgenctheddshighdkbasaney aehthegui val ent
energy source.. Any other necessary suppl enents may al so be included at

I
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When using reconbi nant t i ques, the antibody can be praduced

e r acelomanegonabaghods g BEER el AR RO GRICC] { TE B body | s
pr oducedy s o RS bk Widiy ¥ytoRkictoivhfBlcuRtRR cololaR@F bésUhR §hodRAMhEunRIrt her
host cells or lysed tragnents, are renoved, for exanple, by centrifugation

or ul t r affivity iatanom vivpitemer gleevtiassepotaii st ale EreatasReserreh 382 mbdl U9P2)

super natant f.rom such expr.es . On systens .@re genereﬁlcw. fi 84 (goln entrated

using a S%C@SH@P%‘PPSP%‘% Sabi% 1%% AL SRE FANTEHCY TR AU SRy e,

an Am ced tHrmiind dnpies&y Ke Ibliﬂdﬁ@gﬂtotuntahagéﬂ & Blrh@cdlfh tanclr @10ERASE tb Nhi bi tor
ny o

such as PMSF may be included in ?%g/ t he foregoing steps to inhibit
pr ot eol yaPHCIHRYTiBhIOPPOena gniikod e il Hedt binsld theoHBRed/egt onchgengr dWeh of

gg‘éegg tggré%:@lléé@%fgcﬁén ggn];-%l;’aytEHSngthcio Q8N te SUTRAR ih QAR5 S ARG L bpLRsE he cell's

cancer cell line SK-B,.R-S, which expresses 3 x 10s HER-2 surface antigens per cell. The

20  drug conjugate achieved a degree of cytotoxicity similar to the free maytansinoid drug,
which could be increased by increasing the number of maytansinoid molecules per antibody
molecule. The A7-maytansinoid conjugate showed low systemic cytotoxicity in mice.

Antibody-maytansinoid conjugates are prepared by chemically linking an antibody

to a maytansinoid molecule without significantly diminishing the biological activity of

25  either the antibody or the maytansinoid molecule. See, ¢.g., U.S. Patent No. 5,208,020. An
average of 3-4 maytansinoid molecules conjugated per antibody molecule has shown
efficacy in enhancing cytotoxicity of target cells without negatively affecting the function or
solubility of the antibody, although even one molecule of toxin/antibody would be expected
to enhance cytotoxicity over the use of naked antibody. Maytansinoids are well known in

30  the art and can be synthesized by known techniques or isolated from natural sources.
Suitable maytansinoids are disclosed, for example, in U.S. Patent No. 5,208,020 and in the
other patents and nonpatent publications referred to hereinabove. Preferred maytansinoids
are maytansinol and maytansinol analogues modified in the aromatic ring or at other

positions of the maytansinol molecule, such as various maytansinol esters.
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exanpl e, hydroxyl apatite chromat ography, gel electrophoresis, dialysis, and
affinity chromatography, with affinity chromatography being the preferred
puri fi catworrotosicbgeisque. The suitability of protein A asPam/uskéions4o97|i gand
depends on the species and isotype of any innunoglobulin Fc domain that is

present int ant i bod rotein A can.be use urif. nti bodi.es  t hat
are based on ‘HGHEH® 51an hngl@g %QHPQJEHH%\}%%@ fﬂ% 10 %ga gpaypnsinoyd
| mrunol ¢ %ﬁes %lucﬂmé@oﬁ éx%ﬁﬁﬂé thds E%s‘é‘lo@ecﬁn‘@ srﬁ&&m’w@% gf@0 Rlgp mouse

i sotypes an human Quss et al . 5 15671575 (1986)). The
mat ri x tP@te\nhO éR5 £heBaf €ham ctyal | Coaed Rleseaactht.‘aZChHelliils(lﬁ‘é%)t agf Uen Pa‘gat ose, but

cont r of ruga gt JELSt OO0 s T CARGE RS BenSuRoiai B FEFYY 2. o

fl owsat QSH@ﬂ@lmEIﬂQerlhﬁJer BERpGRat 9191(1@ RS bt Papakdns AR cRER BVed. Pattit agar ose.
Where the anti bod !%%FISES a CH3 domain, the Bakerbond ABX(t resin (J.
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I mmunoconj ugat es i nterchangeably referred to as "anti bod

conj ugattl),"active ESG@JSIéSUPh @bd@uqmlﬂ@ﬂﬁu@ﬁ@tﬁbgwhm j(Wh@@@Kﬁ@ahﬁ@®D mor e

A St R e O o (R EPARER

t oxi n ofdeho@tet {sakh af bh@{l{ﬁidaazlah@ﬁibenilf l)aé’[hﬁaﬂled?e[ﬂuﬁbﬁ diisgcyhiAagnBidhsst her eof ),
or a radioactive isotope (i.e., a ragaoconjugate) | mmunoconj ugat es have

been usdeluensy2.6-déisocyandteland higragtis flegringtcoripeundseltuch asil, xdiflugra;dd- t hat kil |

hi t of
CLabor Qb8 S Pl RhIAL At AT hech hfuat RLGiphiig SE0 D1 Fancet
(2005) m@fluﬂaltﬁbppmmtquynm (@rlssdrild?d. 1 BiokGem PRYNG;72673¢ 20008)) dnd N-

3:207-212 and net os
20 succn%/mdy -4- (2-pyr1dy[i)tﬁio)pentanoate (SPP) to provide for a disulfide linkage.

The linker may be attached to the maytansinoid molecule at various positions,
depending on the type of the link. For example, an ester linkage may be formed by reaction
with a hydroxyl group using conventional coupling techniques. The reaction may occur at
the C-3 position having a hydroxyl group, the C-14 position modified with hydroxymethyl,

25  the C-15 position modified with a hydroxyl group, and the C-20 position having a hydroxyl
group. In a preferred embodiment, the linkage is formed at the C-3 position of maytansinol
or a maytansinol analogue.

Auristatins and dolastatins

In some embodiments, the immunoconjugate comprises an antibody conjugated to
30  dolastatins or dolostatin peptidic analogs and derivatives, the auristatins (US Patent Nos.
5635483; 5780588). Dolastatins and auristatins have been shown to interfere with
microtubule dynamics, GTP hydrolysis, and nuclear and cellular division (Woyke et al
(2001) Antimicrob. Agents and Chemother. 45(12):3580-3584) and have anticancer (US
5663149) and antifungal activity (Pettit et al (1998) Antimicrob. Agents Chemother.
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(1999) Anticancer Research 19:605-614; N cul escu-Duvaz and Springer (1997)
Adv. Drug Deliv. Rev. 26: 15 1-172; U. S. Pat. No. 4,975, 278).

| nmunocomvogatoemkl ow for the targeted delivery of a dPaE/usedeng40D a
tumor, and intracellular accumul ation therein, where systemc

o oi ¢ y2eonaeRar “eews BT ol Bk riioh e et oBORY | m nat ed
(Bal dwi An@higitthe N LARASY tekMRls orlfe Cl(%%l))_i_ﬁg terRBRs &P the [pHAR dedP88lety Anti body

Carriers O Cytotoxic Agents In Cancer rapy: A Review, " in Mnoclonal
Ant i bodi(B4 034988 Bi20) ogi cal And Cinical Applications (A Pinchera et al.,

eds) pp. 475-506..Bot h.pal yclonal antibodi es,.and .nonocl gnal anti bodi es have
been reporte nglpk?g%fuﬂﬁl&%{y% Oéizmg]?tﬁ ﬁcg'&%ége ]EJESW%%H'@?@%M ., (1986) Cancer
| muBol mdndmensingistatid HrdBoRfits D@ DRIeR 0s8d Iredendmadthadainencl ude
daunonyci n, doxorubicin, nethotrexate, and vindesine (Row and et al.

(1986)  Simnopndsrosnanls of<Canjigationtq bigdyds oS ee V. U§R83S40 rtled devbact er i al

t oxi ns S GE' as di phtheria toxin, plant toxins such as ricin, smallnolecule
t oxi ns such as gel dananycin (Mandler et al (2000) J. Nat. Cancer Inst.
92(19) : 1573- 158kallivpreptiés-baded dlud @AORAEs Binderpganirel BMddmidghepaptidebomd S

10: 1025-1028; Mandl er et al (2002) Bi oconjugate Chem 13:786-791),

mayt ansiPRBTEE tYEPT meee 3nmo acjdy agd/ogpeptide f@%lﬁnfpr ouch pgntide bapdscandsi - usa
93: 8/18- , [.i callod . r 5 : 2028:

i . AT S o R e e S8 ™ e
cyt ot oxikc Laibkec The By ptdes hawiems 1,ippcluthtnd 96 1A dad emivi Rrelishthat SNl blkmoskinng,  or

t opoi soner,ase . i nhi bition. Some t ot oxi rugs tend to be inactive or |ess
oF P e VR Uk bRt R PRy g BhaHT G sk Bt en B PP s,
ZEVALI NgkdordinBld EMQ%&H&stdWStS%?ﬁéa@; OBEIVRDISE Pttt M (3089)BOAYr (@dinOi sot ope

conj ugate conposed of a nmurine |g kappa nonocl onal anti body directed
agai nst Sohel IGCRIO3 0465 gRaitif yahd 998) Ane-(swedrddug dlesigorlded43aivd; Heftih. gnBnt B

| RAr ¥ PPt Qe S LA BBy 2B 98D ot S Pefith Thasy 15:8505. 7,
W seman 868. Sde aﬂ%@&bnﬁh&%ﬁ Nal B)otdehdbr 2147): W 7849 “Blondhme{gBR&he J. T in.

Oncol . 20(10):2453-63; tzig et al (2002) J. Cin. Oncol. 20(15):3262-69).
Al t houg-oPenRdnC iebleeft Gapiygatian &0 hwends” cEP Sch Ve HBA§RB3AO filed Merota ( NHL) |
adm ni s I |t s I i ients.
wLoT ARG Py SRS RL s bR SSHE RN ofpRRABE RO FUORFRARR: (o Rt BEh

ant i bodys MM@ Ecard Myt e cegugaskd 1odkea) huCD33 anti body |inked to

cal i cheam cin, was approved in 2000 for the treatnent of acute nyeloid

| euk8mi a by i 0f Drugs of the Future (2000) 25(7):686; US Patent Nos.

In other embodiments, the immunoconjugate comprises an antibody conjugated to
one or more calicheamicin molecules. The calicheamicin family of antibiotics are capable
of producing double-stranded DNA breaks at sub-picomolar concentrations. For the
preparation of conjugates of the calicheamicin family, see U.S. patents 5,712,374,

25 5,714,586, 5,739,116, 5,767,285, 5,770,701, 5,770,710, 5,773,001, 5,877,296 (all to
American Cyanamid Company). Structural analogues of calicheamicin which may be used
include, but are not limited to, y11, a21, a31, N-acetyl-y11, PSAG and 011 (Hinman et al.,
Cancer Research 53:3336-3342 (1993), Lode et al., Cancer Research 58:2925-2928 (1998)
and the aforementioned U.S. patents to American Cyanamid). Another anti-tumor drug that

30  the antibody can be conjugated is QFA which is an antifolate. Both calicheamicin and QFA
have intracellular sites of action and do not readily cross the plasma membrane. Therefore,
cellular uptake of these agents through antibody mediated internalization greatly enhances

their cytotoxic effects.
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4970198; 5079233; 5585089; 5606040; 5693762; 57391 16; 5767285; 5773001).
Cantuzumab nertansi ne (I munogen, Inc.), an antibody-drug conjugate
conposed WO 20tve12b00€242 anti body |inked via the disulfidecCriuskew/osPP7to t he
mayt ansi noid drug noiety, DM, is advancing into Phase Il trials for the

treat ment of cEncers t.hat express CanAg, such as colon, pancreatic,
gastric, and 1S MLN- 2704 (M1l ennium Pharm, BZL Biol ogi es,
| mrunogen | N@yther a%ﬂt@mrlafgaqm& bigh 6O& }f\qﬁeﬁ tS%@Qﬁ%le@i mfchﬁeWNUPr ostate

speci fic menbrane antigen (PSMA) nonoclonal antibody |inked to the
mayt ans |strg11>tdijclugvmcm@my ancDMﬂuorcsuramUdte fdeniylod peents kifooyn ¢decipotiehlt al

and mongriachy RS Ry PePo B0 Rt anEbAS &F ol sisiiOngor o

conj tggat(gcg fpatefh$, BB, 296)oNnoc| onal ant i bodi es cBR96 (speC| fic to Lewis Y on
carci nomas) and cAC’O specific to CD30 on henatol ogi cal mali mnm es)

(Dor oni na_ et Farymaoadly axayaiesinsiend &eaments theiqofwingecapde)usahine under

t her apeuygt Vv 0

compr | st E BRI kisthe R £ e RO B RS ). SRR R fom
Chenot h@sapkeuionas @@eglhssamsr&ﬁmh dhaint b]langAruha@t m@de@in Archniac iphaigatias ar e

descri bed herein .., above). Enzymatically active toxins_and fragnents
t her eof Al ﬁ%ﬁte%%)ﬁdlbgm?f‘é’é% diaﬁém@j a@t%nlia hoeraca ameer%arpmtﬁ@ﬁ P A8l r?@Péb @pd/e
fraggenips 0§) diRiidesic 1%B1b%9tc9%9u{‘ c'r%tﬁlh@é oﬁe{r[acgfﬁaa E

aer ugi nosa), ricin Ac aln rin’A chain, CC|nA ai n, alpasarcm

Al euri t%slofnur diitogphliat msnmstocch ahtrvinnycpr, @n@mmn aﬁ%ﬂ]meahaﬁhec&m i Scanfor pr ot ei ns
(PAPI, PAPI | tia inhibitor, curcin, crotin,
sapaonare?‘%mBlFfWR?E%j? IB]iletdo(SCtogﬁg%g ‘mitogellin, restrictocin,
phenonyci n, amERYGLR 1n@&ﬁoh%1ﬁ&'c€&%ﬁ§ﬁ%@ea% 1rn§ﬁl%oc éﬁlga;te WEn@368h23< an

publ i shed Oct ober 28, . A variety of radionuclides are available for
t he pr odogbadyrandfa qoamoond)mthglatsl@dlyamaptmm (€2, aplamptlesscionelRN4 212Bi, 131

I, 1 0Y, and 18 anti body and cytotoxic agent
ar ejlgadé’hﬁ%l}uﬁbea%e Wﬁ&%??e%y“%b?%ﬁ%ats? o[glgf‘ Er ot ei n-coupl i ng agents such as
Nsucci ni ni dylFor SeléativeXiestelickioh bhihelthmpr, e Midbey mePEbhprisdd ghtyl olane (IT),
bi functional derivatives of injdoesters (such as di et hyl i pimdate HCO),

active &adieqcsive sigeh AgatFyeEEadvastiitg Isotppeargeayilablg @éﬁ}ﬁd@gdl(%leew as
gl utaral, Qcﬁla‘é’oiz)gab a%t B‘&dlg& ﬁ&g%’lﬂau&éx?““ ?‘316 E‘DS Yop-Razicdebenz oy

hexanedi am ne razoni um derivatives (su as Bis-(p |a20n|uhbenzoyl)
et hyl enait'gm’h@p?"? did sdivsatiad BstopSLLiasWhot therenRghie & issd dyradvadctipn, iand
bi s-active fluorine conpounds fsuch as |,5-difiuoro-2, 4- d|n|trobenzene)

For 28xamAvesomprise airaipaahiip 809 a5 seintigigahis sridies 9T sxarple &0BERr 4 Wi et t a et

al ., SCiggqgbel %&%ucljeglgl%aéﬂe?ﬁﬁsonance (NMR) imaging (also known as magnetic
resonance imaging, mri), such as iodine-123 again, iodine-131, indium-111, fluorine-19,
carbon-13, nitrogen-15, oxygen-17, gadolinium, manganese or iron.
The radio- or other labels may be incorporated in the conjugate in known ways. For
25  example, the peptide may be biosynthesized or may be synthesized by chemical amino acid
synthesis using suitable amino acid precursors involving, for example, fluorine-19 in place
of hydrogen. Labels such as tc”’m or I', Re'™, Re'® and In'"" can be attached via a
cysteine residue in the peptide. Yttrium-90 can be attached via a lysine residue. The
IODOGEN method (Fraker et al (1978) Biochem. Biophys. Res. Commun. 80: 49-57) can
30 be used to incorporate iodine-123. "Monoclonal Antibodies in Immunoscintigraphy”
(Chatal,CRC Press 1989) describes other methods in detail.
Conjugates of the antibody and cytotoxic agent may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
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of an antibody and one or nore small nolecule toxins, such as a
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are al SHES, rhfcﬁ%)és@ér@@subﬁ? ‘é@&il@ucc'}fﬁﬁﬁd’ﬂ%hlﬁb%at@j“dld@ﬁ%e@@ﬁicﬁ(ak gﬁlta{rﬁ?ld

enbodi nents, the i munoconjugate conprises an antib engt% or
fr agrrentbss)amdmwg[mwds (soclomebie(p- rmdebermawlhh@qanail@tnmb éxwdl@somumw ansi noi ds

t t h. t bi t I i t
Vet ans rgvilis” FUFRE Pidp bRy BiuphodPhosh WancsPRe e "ser rat a
(U. S5 Padigaie No-diiSoc38fatd), 3dd blSﬁB@ﬁ&ﬂMﬁﬁk'Cﬁﬂlpbhnd’ﬁ%dﬁla%qOSL@ffEldrd-@at certain

m crobes al so produce mayt ansi noi ds, such as maytansi nol and C 3
mayt ansidifoirokesizeiad. For sxanmpdg, @ﬁtcnr\kmmunor@im@mzbw PiopeicH es Hescrbgd BnSitdisl  and

pat et Ko s 0PN R SLB BTSRRI plas

4,294, 7Wcthﬂdiéﬂﬁddhﬂ:6r1arﬂ1,n3@é31,t32168t10 dbl(S(MXZE@PA415?:43193x4121§1ar§1c&1&11%4@ent for
4,315, 929;. 4, 317,821: 4, 322,348; 4, 331, 598; 4, 361, 650; 4, 364,866; 4,424, 219;
4. 450, 258njugatgwoofaadionugleptide torthegnrbodynyies FEPRHI H0 2 uBler%mkéf max bgpe

At LNACT X AIOHON (R Sl ifatly reieagetbwp/e - A AN HBAhC I PR R EmblCH, Alig: (1)
relatively accessible to prepare b mentation or chem ca |cat|on,
deri vat |lezl:at6|lmﬂ{enbelﬁt&ian@mttwarhmlaero;ihxﬁb]sbﬂe{ linRer adrewathlyl Bnltap oddisuMaie+ zat i on
V\nthfunctlonal s suitahle fqr con u n-di sul fi de

1 hicer & cpbroding et Ko e Catosp ResRR R toirel A r Db ehkatfPve agai nst a
variety 50108t(}20?ﬁ1a9%|3|uséd nes. | mmunoconjugates contai ni ng nmaytansi noi ds,

met hods of maki ng” same, and their therapeutic use are disclosed, for
exanpl e, in (hscomgoenrdts cxpesssls cooempRe:, bat ¢ 6o0bnitethie, ARGpepmedatént EP 0

descs: el rHbitaRtae by BRUES M VIS R R VB RUEE PR | 1 ke
to the mpaosiAmaMmeant oy SEPAZ, sﬂlqumgg A0RLOMBII YIRS KMAUST atfoalBsancer .
The conj u%ate was found to be hi g Pé{scyt otoxic towards cul tured col on

cancer ¢BlifpSIABnslOhDMES . and pul £d SV B Bueginimidyido t unor growt h
TN TR S

|nnunoconjuga
| i nker Inc., Rockford, IL., U.S.A). See pages 467-498, 2003-2004 Applications Handbook and
20  Catalog.

Preparation of antibody drug conjugates

In the antibody drug conjugates (ADC), an antibody (Ab) is conjugated to one or
more drug moieties (D), e.g. about 1 to about 20 drug moieties per antibody, through a
linker (L). The ADC of Formula I may be prepared by several routes, employing organic
25  chemistry reactions, conditions, and reagents known to 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
30 methods for preparing ADC are described herein.
Ab—(L-D), I
The linker may be composed of one or more linker components. Exemplary linker

components include 6-maleimidocaproyl (“MC”), maleimidopropanoyl (“MP”), valine-
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to the nmurine antibody A7 binding to an antigen on human col on cancer cell
| ines, or to another nurine nonocl onal antibody TA. 1 that binds the

HER- 2/ neuwonrooges®s The cytotoxicity of the TA 1-nmayt ams€irruseaooswpugat e
was tested in vitro on the human breast cancer cell line SK-BR-3, which

expresses 3.x JO5 HER-2 surface antigens per cell. The drug.conjugate
achi eve(?ltﬂlend%eggr Yot ﬁ@;ﬁ%‘ie@%e&‘?’ ng|q HIZPE o B RGhSEL M9 Hoi d dr ug,

Ich Cot ENLOIC iR Y2 pYEEF@Rb NentdhBafe Y OEY) OU-JuBYihahidy NR(1Q- Mol ecul es
whi ch coupAph, g A‘}ﬁrﬁra b afdy ) o h N ol ecul

per antibody nolecule. Th ytansi noi d conjugate showed [ ow systemi c
cyt ot oxingdl¢ipnidomethyle cydeltcxbody cankyx dasi(HOVIE (E hrpd dalesimmelyb (4 paloed by

hem cal | i nki At {o,. t inoi d | | i £ hout
Siani 1 s PR D RS el By RSz b b TorSE o el bR anet boay or
the maytsamsiaroddciidacwie. S&efso eMBnomdhPvaliat @Mgé\ﬂﬁ}ds Tagiic BR0. An average

of 3-4 maytansi noid nol ecul es conjugated per antibody nol ecul e has shown
ef f i cacyanirgafiemisckigandsys @ ox1- Not yOGB3.849.dded Nevi 5 Zﬂﬁﬂ-hout negativel y
affecting th i . (o] i . t ho one
ol ccul oot dbxtRF SBRBlsnRouH e oot Wb R e M P B RAET, 00

t he use aafindadie tinkdttcohpdyentMaytudp aidiipdde, artepygide, Kreapeptidebhe art and can
be synt hesi zed by known techniques or isolated fromnatural sources.

Sui t abl @HEDELILST Fermplagy @peptiics Jbyle: yelincsitappne(veios vel-gt), panigat  No.

5,208, 0 i h p ) Lcat:h 0 ed to
herg?naﬁo?gag%?g?grrégﬁggﬁ?aﬁ%?ﬂ@?%@ﬂgﬂgﬁﬁggﬁgﬁ%iﬁgphgﬁﬁﬁﬂg9ﬁgﬂg%§%

anal oguesl-emdinfligytinaglybiec-atyeimrat (gty-glyrgdy o rAmtnoctchieresidoss whioh sommpritchem

mayt ansi nol nnlﬁﬁgle, such as %frhous ma Iansing,esters.There are many

i nki ng 2GFBRHEd RRBHEOMBORHY mElydcBese AsRITRGS 2R 50§ Wa) AARERH ggno

conj ugatggis ahd‘ﬁé)ﬂlﬁﬁtﬁﬂbllyfo%mﬁﬁg ARi% adid@SBo A Sich QS 8frulllth Y. ASnirdalRNMinKYP -
5,208,020 or EP Patent "0 425 235 Bl, Chari et al, Cancer Research
52: 127- r8mpugevyan berigsigng! arpaansmizeinl thensdlentivilp foriazosaticdgavage bpd COct .

8, 04. Antjbaody-maytansi noi d conjugates conprisi t he, | i.nk conponent

SNOG e B 57 SRS, 5L Co B Bk R B PR il BB, G 8%

10/ 960, 6dmih ptoeshséxt . 8, 2004. The |inking groups include disulfide
groups, thioether groups, acid |abile groups, photol abile groups, peptidase
| abi | e gr oupSNuckopbidicereis onaptibedigyriselpde, b&‘sar@ir@éh@gté@ltq:rﬁl)t?\h&enmnal

above-i (£ Al - di sul.f i i - J referred.
Additio%gﬁ(%%hﬁﬁ%ggﬁg%%%gna?%ma gglF%gglgﬁgggéﬁg%nggggﬁﬂg 8?%%Q@bnjugates
gf f t he amtbi:ne,cbmde(hg sﬁ@f&@?@&ph@@nﬂﬁy ghﬁpﬂﬁ@ereuhé agitddy ag gletosyhted.

i functional protein coupling agents such as ,

N-sdéci rﬁfﬂﬁnaytﬁloi%ﬁ-lﬁgi?qxdbgf@il?WTSPH%}P@%H}IB%R%C&‘@@F*BP}C reacting to form covalent

succi ni gdyd with N IS IAPEEMMhRer DFARREX AN Rk I rEARN AR (BMeRre
esters such as NHS esters, HOBt esters, haloformates, and acid halides; (i1) alkyl and benzyl
halides such as haloacetamides; (ii1) aldehydes, ketones, carboxyl, and maleimide groups.
Certain antibodies have reducible interchain disulfides, i.e. cysteine bridges. Antibodies
25  may be made reactive for conjugation with linker reagents by treatment with a reducing
agent such as DTT (dithiothreitol). Each cysteine bridge will thus form, theoretically, two
reactive thiol nucleophiles. Additional nucleophilic groups can be introduced into
antibodies through the reaction of lysines with 2-iminothiolane (Traut’s reagent) resulting in
conversion of an amine into a thiol. Reactive thiol groups may be introduced into the
30  antibody (or fragment thereof) by introducing one, two, three, four, or more cysteine
residues (e.g., preparing mutant antibodies comprising one or more non-native cysteine
amino acid residues).
Antibody drug conjugates may also be produced by modification of the antibody to

introduce electrophilic moieties, which can react with nucleophilic substituents on the linker
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I, 5-di flouQfiAng réhpel, b t4RPABARAC br KBRS &U#@&zhbéh!%e@zf R4t car By agents
i ncl ude N-suc@inimdyl-3-(2- pyridyldithio) propionate (SPDP) (Carlsson et

al ., Bi gedwmf lihker £7&NTO@-dr@g moiRiz8) Yharedullsg coingiSehidf/base groups may form

4- (2- pyri t hi.o) pent anoat e (SPP) t.o .provide for i sul fi | i nkage. The
ey s R SRR BdeSHL e IR RIS g reetts M Py i BE ST one.
deperdi Nigkeses! MLody@ebfimbMerdatids offtRE caKRkRe paRiof F 8lglycosKAge may be

formed by reaction with a hydroxyl group using conventional coupling
t echni qudtbodynkith either glistosagxigesanr sadivphacte-peripdde Mayyiddeimenyd hydr oxyl

group, - i ti\0 i e i r . - 15 ition
Todi 1 edar it anR b Hto TR s itali fal VBt Wi B bronkids ok 4lF ooy
group. ldiug(HureheyoheBiceohagdito®@othnifies).| inrdnager érabddimarid patcihdéonCidingosi ti on
of maytansi nol or. a maytansi no] anal ogue. Auristatins and dolastatins In
some enDbHTHRER serineins thrpRiAe Esiiuay et Cew it SOdRNy MCKNSTIDdaLs: BoHIBgH ed t o

dol agt at B ; [ Qi I g [ i t uristatins
(Us Bt Sratn L3 A 0 SERRL I e BETARBR, AR (Rl &8 on 1902 Been
shown t diodqunprghier €hem. 3h1 I8 oo USB68 8 sR)n Sl sldelGide chy te adagsidsyittemdrugucl ear

and cel |l ul.ar d%iv' si on %@ ke et al (2001) Antim crob. Agents and Chenot her.
45(12) : SxHHYE Rkeré’hlﬁle -anti cancer (US 5663149) and antifungal activity

(Pettit et alpjkdA98hudREPHIICERRps AYE RS EHRADhAGHe, Dot 426t BRGS) to: The
dolastatin or auristatin drug nmoi ety may be ‘attached to the antibody
t hr ough anhies, Khighhiydroxylt bydrazids oarme, heyd@z{ne athbspicprliagenms, hydragifict he pepti dic

40, S0 R CA SO T2k ST A S SRR s The
i n " Monemtroyhiakioups @Hﬁﬁétﬂﬂ(ﬁet%mbhﬁk@fre%})ﬂls%dhﬂi@ : (Eipadtiiv agels suctlliz Ser .
No. 10/983,340, filed Nov. 5, 2004. Typically, peptide-based drug noieties
can be pYiEpasted BOBE evtersnplefopaes. gad pod dabétsnapnikvhendbenst kalides sshaci ds
and/ or RE Hal'ogceetefrﬁlﬁgﬁfﬁt) Elde%eg, Ee?&{eis,dcear‘t%g&ﬂ An§ ﬂﬁl&l‘;ﬁide groups.
Alternatively, a fusion protein comprising the antibody and cytotoxic agent may be
20  made, e.g., by recombinant techniques or peptide synthesis. The length of DNA may
comprise respective regions encoding the two portions of the conjugate either adjacent one
another or separated by a region encoding a linker peptide which does not destroy the
desired properties of the conjugate.
In yet another embodiment, the antibody may be conjugated to a "receptor” (such
25  streptavidin) for utilization in tumor pre-targeting wherein the antibody-receptor conjugate
is administered to the patient, followed by removal of unbound conjugate from the
circulation using a clearing agent and then administration of a "ligand" (e.g., avidin) which
is conjugated to a cytotoxic agent (e.g., a radionucleotide).
Pharmaceutical Formulations
30 Therapeutic formulations comprising an antibody of the invention are prepared for
storage by mixing the antibody having the desired degree of purity with optional
physiologically acceptable carriers, excipients or stabilizers (Remington: The Science and
Practice of Pharmacy 20th edition (2000)), in the form of aqueous solutions, lyophilized or

other dried formulations. Acceptable carriers, excipients, or stabilizers are nontoxic to
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prepared, for exanple, according to the |iquid phase synthesis nethod (see
E. Schroder and K Lbke, "The Peptides”, volune 1, pp 76-136, 1965,
Acadeni c woesm)12pdvat is well known in the field of peptipde/ush@wiostopy. The
auristatin/dolastatin drug noieties nmay be pr epar ed according to the

met hods of.: US 5 35483; US 5780588; Pett 1989)..J . Am Chem Soc.
111: 54635868 2pbe doragst ang cqnperygy 1%?@9@%@@%13 Cﬁftjjg &%ﬁe&@uﬁ@am-m;
Pettit, pfofphatcClitdle; hiMBhO8Sd SthelGBbhic 44i8s; 7a%§0x1@5lgs RRIddifte Rbodlc 41P96) J .
Chem Soc Perkin Trans. 1 5:859- 863. See al so Doronina (2003) Nat
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Resear cBu&8s @2bni2€l2 8cl{al @8 &) semhdo]l; kb t-Efrovi reneunt coned sUcISas maluemtmetab

Aneri can Cyanam d)._ Anot her unor drug that the an bod can be

conj ugat°eg? eémd% \AFI-EROISIE gD ﬁ?s O R @ondaRiA et A have

i ntracel ®S readily cross the pl asma nenbr ane.
Thereforﬁe%@%\lfé$ Org)fo }%ﬁg‘% g%(%ents t hrough anti body nedi at ed

i nternalizat iToe f@mﬁﬁtim I%Iﬂéiﬁmsalio%hfaucmbmmxm eneidteeicempbinerascyt ot oxi ¢
agents Other antitunor agents that can be cofjugat ed to the antibodi es
i nclldde nsmwrmrrtb%w&leiﬂéi dicgfion ping radediaciswap By bl P(Pmplﬁmn%m ly of

t
57053, agh ey b ity P S aTe, SRR R e R S BSh oz,
Enzymat icombinatiae iri amodmihaSaraﬁﬁeétmngEth$utﬁW sodndethi ch can be used include

di pht heria A_chain, nonhindin jbvefra nts of dlé)htheriaftoxm
exotoxin A ¢ eﬁlct(nferlag{ 1ents may also be entrapped in microcapsule prepared, for example,

by coacervation techniques or by interfacial polymerization, for example,

20  hydroxymethylcellulose or gelatin-microcapsule and poly-(methylmethacylate)
microcapsule, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
macroemulsions. Such techniques are disclosed in Remington: The Science and Practice of
Pharmacy 20th edition (2000).

25 The 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 prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the immunoglobulin of the invention, which matrices are in the form of shaped

30 articles, e.g., films, or microcapsule. Examples of sustained-release matrices include
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid

and y ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-
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Pseudononas aerugi nosa), ricin A chain, abrin A chain, nodeccin A chain,

al pha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytol aca

aner i canawpnrotogizo®4 ( PAPI , PAPI |, and PAP-S), nonordi ca ebansaeioasionhi bitor,
curcin, crotin, sapaonaria officinalis inhibitor, gelonin, mtogellin,
restrictocin phenorrym n, enomycin and the tri cot hecenes. See, for exarrpl e,
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ti bod h di t di ti
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det ect i ome, ﬂteynmy dooaford seaggragat asaa’eswteofwxpmut@to maistutd grigpa) eswdtingli es,

f 123, bel . f | t
(MR AR 1N Of BIOLHaeh B S RgNarIE chiteS ety RAvo Setighons,
i odi ne- 128¢ ﬁ%bé& fot 9%1ﬂ§at90%]depéﬂbﬁlﬁé'6ﬁ {helmdchanibhyvdingr £ ex@rﬁfil@ O thk3,

ni trogen- 15, oxygen- , gadolinium nmanganese or iron. The radio- or

ot her | aggiegattmnymhélamﬁms docatceet tlor’oetltnterrn@inytdgaﬁ -8 biond Ifcpmwnowdyguglﬁbm-
exanp ti.de may. be bios i.ze SIZ

o caidisifasa B e R REGH O BB SRl 56 o8 e T P RS F G o

i nvol vi hil@zﬁn%ﬁr@{mh'cﬁhc $d1nis N@mtrdingdibtatecdtenb A2 @ propkiakeligitsegh as
tc"m or f e186 , Rel88 and In11§ can be attached via a cyst ei ne

r esi due ané devriopiepsieddic pAlYMErURetg® cemmosEoR t ached via a | ysine resi due.
The IGD%;EN met hod (Fraker et al (1978) Bi ochem Bi ophys. Res. Commun. 80:
49-57) can be used to |ncorporate i odi ne- 123 "Monocl onal Antibodies in

| mmunosci nti W éS}gO{u CF%S [ess 1a93%e) 1sncrforbes Q he;qr t odVO in
detail. Conjagate 8p5 tHgoUy SR F ey otk geé%?lpr?aﬂ/ n%cf using a
variiety agfl ibiibelaetdpetad mpthetiei n coupl i ng agents Such as

N-succi nim dyF -3-(2-pyridyldithio d;s pr opi onat e ( SPDP

succi ni ni dyI Ae (INcHEPR PIAVHISHEIRAS apg 6P PRSIEeTS uﬁef@h}%@;gdwbﬁtl@g discase
(SMCC) , | %%wc%g@d\@uég%ressﬁ)dn éﬁ'a%tr'as?mp Satdy sﬁa§as%cﬂe9§eﬂ%§g§e§§1§n (such as

di met hyI iprm active este (such’as disuccinim Suberate),
aI dehydesd/@s mﬂhlta&rghdﬁsa'eabmhssctm)a,ndbjraem\m}dealdmmmmmm@ﬂsmg as bis
- azi doaenzoyl Xaniﬂdl am bi s- di ézonl um derivatiyves (such as

b| s- ( p- RIYHTAIen 3639 fective P%%adi%% YL7 apti 9%%1@%“?%&%%%1 of

20  such treatment.

In one aspect, the invention provides methods for treating or preventing a tumor, a
cancer, and/or a cell proliferative disorder, the methods comprising administering an
effective amount of an anti-EGFL7 antibody to an individual in need of such treatment.

In one aspect, the invention provides methods for inhibiting angiogenesis, the

25  methods comprising administering an effective amount of an anti-EGFL7 antibody to an
individual in need of such treatment.

In one aspect, the invention provides methods for enhancing the efficacy of another
anti-angiogenic agent, the methods comprising administering an effective amount of an anti-
EGFL7 antibody to an individual in need of such treatment. In some embodiments, the

30 individual has a tumor, a cancer, and/or a cell proliferative disorder. In some embodiments,
the other anti-angiogenic agent targets VEGF, e.g. an anti-VEGF antibody.

It is understood that any suitable anti-EGFL7 antibody may be used in methods of

treatment, including monoclonal and/or polyclonal antibodies, a human antibody, a chimeric
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tol uene 2, 6-diisocyanate), and bis-active fluorine conpounds (such as

|, 5-di fluoro-2,4- dinitrobenzene). For exanple, a ricin inmnotoxin can be
prepar ed W 20mgicpdobed in Vitetta et al, Science 238: 1098CTAS3Mp/0340aT bon-
14-1 abel ed I-isothiocyanatobenzyl 3- nethyldiethylene triam nepentaacetic
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r adi oﬁuérl% f d%nf‘ Wéﬂ%{ﬂ@fiﬁa ySaE W%&? @926% rnav Riahodydtrement
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SIA, SIAB, SMCC, SMPB, SMPH, sul fo-EMCS, sul fo-GWBS, sulfo-KMJS, sulfo-MS,
sul f o- SsAEectybatfreqBEcatmeat. skarfipstaPEIN anidodyahe dincaiion may pF co4-

vi nyl sul t rrom Pi erce
51 of cohdbiagy o RAn S PpRatRRL LBV LRI EaS Bl SiES, 2004
Appl i catchaﬁSthbiapdbmcﬂgeﬁ@)j aﬁﬁiaﬁtlﬁgeanﬁmf(BﬁﬁlhﬁmmOiuppfﬁSilb@ﬁigem:k(s)g conj ugat es
In the anti body drug conjugates ( an. antib g i's con ugated to
one or BOKING gcyﬁ‘til%ft gagonsy(s), énaor &v@&i&l@-l@l@@%w (s20Ths B RDTERI es per
20t D00 US| BOKEH: GariclO8, A0 8L Gl oFBorbe: ARt

several routes npl oyl'ng organi c cherm st r act condi’'tions, nd
reagent@fﬁﬂﬂﬂﬂm&gﬂkhmmdn$hmhdegeoﬁmbmen@nuhebmehuddugmﬁﬁﬁynneﬁanm@m of a
nucl eophi | i roup of an antibody with a bivalent l|inker reagent, to form
Ab- L, vﬁgm‘“@ vif-ent bond, followed by reaction with a drug noiety D, and
(2) reaCt'0“\Vﬁm@aﬂHﬁﬁ&ﬂ@?ﬁhkﬁng&ﬂﬂﬁqﬁ&bﬁsQ&Hﬁgﬁﬁhﬁ?%r%ké 18 iPhugibent

l'i nker reagent, to via a coval ent bond, followed by reaction with
t he nucIp@ﬁwhlalflb’(degr@llmtomném@mwiﬂjonw or radei¢ ethenthbrapedtieodsnts difat plsepar i ng ADC

e S B RS et M ibe Ry s R O i Pl o ey B RARS AP iR O

6- mal ei ﬁhﬁ&ﬁgﬁr@@ﬁb agénvisuth amd ﬁitfrv@mmw@y{e g "A/PA)STIN@) laf@6t idtlEIIRe
("val -cit p- am nobenzyl oxycar bonyl

ani ne- phenyl al ani ne ( aIaI?
(" PAB") antipagiiescicss EEB@EPJYIN@ ﬁ@%tmwab leneyHRA @%tth@éiy@r gn sﬁpﬂgﬁm antibody
N-Succi @llla{pb%s D%M ﬁ' WE&W a)s OMNITARG™ pertuzumab anti-HER2 antibody)

in a treatment scheme, ¢.g. in treating any of the disease described herein, including

20  colorectal cancer, lung cancer, hepatocellular carcinoma, breast cancer and/or pancreatic
cancer. In some instances, the previous combinations may be accomplished using a
bispecific antibody. Alternatively, or additionally, the patient may receive combined
radiation therapy (e.g. external beam irradiation or therapy with a radioactive labeled agent,
such as an antibody). Such combined therapies noted above include combined

25  administration (where the two or more agents are included in the same or separate
formulations), and separate administration, in which case, administration of the antibody of
the invention can occur prior to, and/or following, administration of the adjunct therapy or
therapies. In addition, combining an antibody of this invention with a relatively non-
cytotoxic agent such as another biologic molecule, e.g., another antibody is expected to

30 reduce cytotoxicity versus combining the antibody with a chemotherapeutic agent of other
agent that is highly toxic to cells.

Treatment with a combination of the antibody herein with one or more second
medicaments preferably results in an improvement in the signs or symptoms of cancer. For

instance, such therapy may result in an improvement in survival (overall survival and/or
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cycl ohexane-1 carboxylate ("SMCC), and N Succini m dyl (4-iodoacetyl)

am nobenzoate ("SI AB"). Additional |inker conponents are known in the art
and sone woeoneesibed herein. See al so "Mnonet hyl val i rReTTsa@o0BH37 Capabl e
of Conjugation to Li gands" US Ser. No. 10/983,340, filed Nov. 5, 2004 In
some enbodi ments, the |i m.no, aci d resi dues.

| a
ani no adfeBFSIRe ee@&%&ﬂgr@weﬁ%ﬁm rﬁ't%?ts@‘mhotee seeopdl PigdisRmgRt o %ie”p
tetrapept. tgd@ cHém@thQﬁB&&R%%%h%ly)Eé&{M Iﬁé}Yregl'ﬂPﬁszd &ﬁ&tﬂve %s‘ﬂ@ﬁ’se *(partial or

val i ne-ci line (vc or val-cit), alaninephenylalanine (af or al a-phe).
Exenpl arcymptqtq)@pftfmdbls' donlleide: Mgﬂeymrn@eatmbnmwluhercumbmeo(l gf ywaitibodyt ) and

2 am naSlt o e g St aalcliole Rl DR e R A S et |

as NNOMréBiabRy sZﬁéI@i%tl@'(& @ﬁeﬂ‘tﬁ&rﬂécﬁhﬂl%) OB 6idp&tRDANNO tiRChAieanal ogs, such
as citrulline. Amno acid |inker conmponents can be designed and optim zed

i n t hei Preferagby in/thiscopgyinaionyneibodthe tisrngbetwsgn at lpest pne:@dramlsérﬁﬁwre%thef or
exanpl e, @'oﬂ ‘%ﬁﬁ'é‘%i aﬁéeﬁ?a%cﬁ&ﬁ&s%&e SOAm lsgS%?A’oefHEé t%é) $h§%ﬂ18ab8£t feP! asmn

protease roups on an i'es Thel are not limted
to: (i) n%rﬁl@bfﬂemhloaapﬁﬁergﬂpmutt@d wedkis @@ lgshiai n am ne groups, e.g. lysine,
(iii) side chain thiol groups, . cysteine, and (iv) dr oxyl or

am no gr oups FRABFEMEREOTES ?%d&w $e§0@4 V@%Ws@téﬂpreﬁw% an?tﬁﬁroe}nﬂ afy hydroxyl
gr oups @Mﬂ C ds with
el e(L:it8 r o%ﬁ%?@%‘ gﬁ{gsdglgﬁt I nker @r%!kg‘tﬂlgfgg E]gﬁgétr%éugc agéﬂﬁe)nfg_)%?l Igég{’% ing: (1)
active egd:r&rmrﬁmujsumesNH@ agsmtepmdrdgCBﬁokmbmmklmamdgunmto@mtoand aci d

hal i des aIk and henz hal i des such. as hg@oacetanld i

al dehydé%é'o Sk m“@é"PHB A 1‘%?Riwrr%ﬁn§?rrﬁa&&m&rac5‘ﬁ SIC. it %rrﬁ%%%dl es have

reduci blagdoPhRERAMHILIHSUbEdtdese ¢ o?oxmcé’g%hﬁin@ﬁd@d' zhfj;%%ﬁt infddigdiigs may be
made reactive for conjugation with |inker reagents treatnent with a

r educi ng)l‘é@e‘fﬂw asfumhtab@htmThe(tdlemm@ﬂ%fe] ardl )nhﬂE‘ml:h ocﬂ@tsemdée inhibatgeomni | |t hus

for retlcal ti.ve thiol nucleo Addi tional .

nucl Soph PRl e e PR AR R R St s Peact f on

of |ysi resxWidtastink Wi tsfihvamRsind! Abdrebinee apepidine! einedsilting virkotigmger si on

of an aniné into a thiol. Reactive thiol groups Jl be introduced into the
13

ant i bodyng ginfeHBYReRANYtAgERictsE] impghemethesanycivaly appré U, euaxane ioxerubiguor or
nor e cy%te}%ﬁ&hgsgﬁédues (e.g., preparing mutant antibodies conprising one or
nore non-native cysteine am no acid residues).

In some embodiments, the second medicament is another antibody used to treat

20  cancers such as those directed against the extracellular domain of the HER2/neu receptor,
¢.g., trastuzumab, or one of its functional fragments, pan-HER inhibitor, a Src inhibitor, a
MEK inhibitor, or an EGFR inhibitor (e.g., an anti-EGFR antibody (such as one inhibiting
the tyrosine kinase activity of the EGFR), which is preferably the mouse monoclonal
antibody 225, its mouse-man chimeric derivative C225, or a humanized antibody derived

25  from this antibody 225 or derived natural agents, dianilinophthalimides, pyrazolo- or
pyrrolopyridopyrimidines, quinazilines, gefitinib, erlotinib, cetuximab, ABX-EFG,
canertinib, EKB-569 and PKI-166), or dual-EGFR/HER-2 inhibitor such as lapatanib.
Additional second medicaments include alemtuzumab (CAMPATH™), FavID (IDKLH),
CD20 antibodies with altered glycosylation, such as GA-101/GLYCART™, oblimersen

30 (GENASENSE™), thalidomide and analogs thereof, such as lenalidomide (REVLIMID™),
imatinib, sorafenib, ofatumumab (HUMAX-CD20™), anti-CD40 antibody, ¢.g. SGN-40,
and anti-CD-80 antibody, ¢.g. galiximab.

The anti-emetic agent is preferably ondansetron hydrochloride, granisetron

hydrochloride, metroclopramide, domperidone, haloperidol, cyclizine, lorazepam,
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Anti body drug conjugates may al so be produced by nodification of the

anti body to introduce electrophilic noieties, which can react with

nucl eophiwocosuf2gdist uents on the |inkerreagent or drug. PChaSsugas®9IDf

gl ycosyl at ed anti bodi es nmay be oxidized, e.g. with peri odat e oxi di zi ng
reagents, form al dehyde or ket one 8r ou S which eact with the am ne
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containing N-termnal serine or threonine residues can react with sodi um

net a- perVgaiat Burthes seqopd mepdigementsdudidomtoprobiferafiweatggafe sieh piageesylof t he

T

nucl eopI‘Iihleeecdnidlf@wlmennh@rhmcm&ludiescalwtﬁulpglcctargatedrth@apsoswhyis trogthigde, but
are not limted to: am ne, thiol, hydroxy hydr azi de, oxine, hydrazi ne,

t hi osenivdty #4ibadiss anyel aysmal- 8@#%&@%&6@ therapafo Wa}péez @a@nfgﬂsﬁéﬁg capabl e
of rlgactréd'égt tr$? form coval ent bonds with el ectrophilic groups on |inker
noieties a (? i nker reagents including: (i) active esters such as NHS
esters, HOBt M&tyemﬁi aﬂg&adgeﬁiorageﬂtehaveﬁmdn&idndﬁb&hmdjmJ{n()'iwh)'nﬁielaytl, and benzyl

hal i des . sy tam des i des et ones boxyl ,. and

ol e m et ae e e R REM o sty vl R B erfait et dfies body
and cyt Na@%qoaga@lzswyode FRAe et%l ONatuRYREBERFD-RADIscORENY: IyeSoPr pepti de
synthesis. The length may conpri se respective regions encoding the

two por t(2HHs; @ﬁ&atmlmdnphga@ecél,ﬁﬁéﬂ 206280t Senadsanst B@tﬁnto%plél@pmlat ed by a

or opgr t (e 00p 0o o Tl PR RSy eft EREF BT RARY i HEmERRAEH ey e

conj ugata@@nti OV EGE he@eiziHg anfiBokB(o8 FlagRbay hald/8) adoticr MEGH Z@bhidikstbRat unor
pre-targeting wherein the antibody-receptor conjugate is admnistered to

the pat i'\éHel rchpuobw@ag%yst iechsing. byt nefdiveitaddo clon Fw@nlg orbis VRETdreapiarat i on
U5110 2 LY 35009 (ST AL DGR ARIL IO NP8, 219
Phar mac eptanead calﬁ@ljilmaf aloicking VEGF or VEGFR, neutralizing anti-VEGFR antibodies, low
20  molecule weight inhibitors of VEGFR tyrosine kinases (RTK), antisense strategies for
VEGF, ribozymes against VEGF or VEGF receptors, antagonist variants of VEGF; and any
combinations thereof. Alternatively, or additionally, two or more angiogenesis inhibitors
may optionally be co-administered to the patient in addition to VEGF antagonist and other
agent. In certain embodiment, one or more additional therapeutic agents, e.g., anti-cancer
25  agents, can be administered in combination with anti-EGFL7 antibody, the VEGF
antagonist, and an anti-angiogenesis agent.
Chemotherapeutic agents useful herein are described supra, e.g., in the definition of
“chemotherapeutic agent”.
Such second medicaments may be administered within 48 hours after the antibodies
30  herein are administered, or within 24 hours, or within 12 hours, or within 3-12 hours after
said agent, or may be administered over a pre-selected period of time, which is preferably
about 1 to 2 days. Further, the dose of such agent may be sub-therapeutic.
The antibodies herein can be administered concurrently, sequentially, or alternating

with the second medicament or upon non-responsiveness with other therapy. Thus, the
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Therapeutic fornul ati ons conprising an anti body of the invention are
prepared for storage by m xing the anti body having the desired degree of
purity wwbomizemal physiol ogically acceptabl e carri er CTANCI1PI0BWOT OF
stabilizers {Rem ngton: The Science and Practice of Pharnmacy 20th edition
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carbohydrates i ncl udi hg gl ucose, nmanngse, .or dextrins; chelating_ agents

such as EDTA; h§%?g%§f3%nds@€ caEeTdy At 156 Erthhingin pE generallpamersia the saspg daspgss.

sal tf ory t Zn-protein
corrplloex eggi g oélgtgeg;\oqﬁqgﬁii%gggﬁlr@ égﬁgén#gﬁgéggsh@}a%%%vﬁgéﬁ%FQ d,gB/PE{JREN | CS(tm

or poIyebhg&euémgﬁyﬂmmmﬁﬁﬁﬁmm Iﬁawhmeauhanmnamhmnanauﬁmynaﬂgme&mmﬂﬁln nor e
t han one active conpound as n for thegﬁartlcular i ndi cati.on bei ng

sar
t r eat ed NPrae Breddp Y GO L A5 fsemedicgmal oy Srs PPt CIeRL FSRFGIAHF N

advers e'sMbs%ﬁu&ﬁ Ho§RELIbRGIhe iRHENdITRIEEHL B fASEMSHEdnAR, Yo R &5 8ithinaf® or
conbination in ampunts that are effective for the purpose intended. The

active ww@meﬁﬂeﬁﬂbdﬁaymadﬁwﬁ&a entrapped in nlcrocapsule prepared, for

exanmpl e, acervati on tech inte nerizati.on, for
ool o by arBRIRIaARbE B b AL HFRoR i FaRbSh bR Th S B SrERhRE
pol y-( mélaydemhba%mmﬁ 6 re[ﬂp@é @maswuegromls [Rgigs¥ @lﬁs{or drowe0bd relag cadtatg

delivery systens (for exa posones, al bum n m crospheres,

mi cr oem$kk genvgh inesed 19 é@&crqgt egorahtamhalnﬁlealppmee@% ungergoMeRIdIeALYIg @is.  Such
S SRRyl e BRI TSSO AL RSl e o
nust be tisdrapy, bergerhherniomal thadpl yndocbiofgicbgdrdpy/imininoeictapy, 4ti-VEGF steril e
fil tZE) al Iag‘gbora%r érgp;, particularly a standard therapeutic regimen for the particular cancer) is not
clinically adequate to treat the patients or the patients are no longer receiving any beneficial
effect from the therapy such that these patients need additional effective therapy. As used
herein, the phrase can also refer to a condition of the “non-responsive/refractory” patient,
¢.g., which describe patients who respond to therapy yet suffer from side effects, develop
25  resistance, do not respond to the therapy, do not respond satisfactorily to the therapy, etc. In
various embodiments, a cancer is relapse tumor growth or relapse cancer cell growth where
the number of cancer cells has not been significantly reduced, or has increased, or tumor
size has not been significantly reduced, or has increased, or fails any further reduction in
size or in number of cancer cells. The determination of whether the cancer cells are relapse
30  tumor growth or relapse cancer cell growth can be made either in vivo or in vitro by any
method known in the art for assaying the effectiveness of treatment on cancer cells, using

the art-accepted meanings of "relapse” or “refractory” or “non-responsive” in such a

context. A tumor resistant to anti-VEGF treatment is an example of a relapse tumor growth.
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Sust ai ned-rel ease preparati ons nmay be prepared. Suitable exanples of

sust ai nedr el ease preparations include sem perneable matrices of solid
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Exanpl es of st.ai ned-rel ease tri | ncl ude, pol yesters, hydrogels (for
exanpl e, pol (S IINFIHOXPERHPS ! %’é&?ﬁ%ﬁjﬁé‘ﬁ or af?duﬁl&@ﬁlepw}l@%éw@yf

pol yl aCtr&llgl?s% c@ﬁ&e?‘cel'?@fo\xftﬁl%a&;l%gc?fb?%gﬂlliniﬁ@ﬁ&é WIRESFRY bt BHigkakri d and g

et hyl -L- gl utamat e, non-degradabl e et hyl ene-vi nyl acetate, degradable |actic
aci dgl yceeduce theoiclipsoiuoloy gerveh onedlams catner ceJPRONIDEROP{cctr) In(deripioct abl e

m cr ospheres. co sed, of |acti.c aci.d-glycolic acid copolyner and | euprolide
Root at o PSR grnRomsf S Ry B Db GRS A

et hykengn ¥édiih cabediaicatsaid ahBHGIL P&itlhod) KRl ifiseeddkifiR Budlghadse of

nol ecul es for over 100 days, certain hydrogels rel ease proteins for shorter
time perchisds thoppen AHerapiavabatos dddifimmbgthesatiii{sFl bartibedy therdiy abstptedor a

roi ot ur o AT L AR, P th SAPRC BAR ARy Sl GBH. I 0 FHRRNIS oo b e

changes chéormpazsssagehodsi fbiy adriRatst@inglons of aicegindibivanahitbodry tepdvémithe
stabilization depending on the nmechanjsminval ved. For exanple, if the
aggr egatoneR OFECHERTSATICANGE SRR Predisneecd 1they ingIcapea arUasesllyog f or mat i on

thraygh Lhi.adi . . ‘ L . .
S S o e L P SR

cont r ol Ithargpynwitishiurent edthtaenhti-angiogencappgoms ¢.at, e VaddlF tntegmistaftic detvel opi ng
specific pol yner matr.i onpositions. Uses An antibody of the ptesent
hvent | GREREDE et T R s e e TRRANE RIS o

t her apeykictn. "RLdMREtbodMenk NHE MH-ALiBERKLS 8Se R HOMS - RRAFGRIPASIAS Ons useful
for nodul ating di sease states associated with expression and/or activity of
EGFL7, @u@lbpch’s)rifmgn@asﬁ-M@S@ﬁd’rﬂ-@ﬂl%&ﬁﬁd&i@/&iwemﬁcm BdediSaad expression

and/ qr tivity J tho ri,sin dm ni st r.ation of ffective
dose ot T el T GE, SAERCTHAG: SRV hu@Hs 8520k ¢ reat ment
I n one @MRaA79, 6,163,070:8MDOLA SPFT W Besh/ 308U BONDI4O1020D Rk DFEHSBRBPrESEeNt i ng a
tunmor, a cancer, and/or a cell proliferative disorder, the nethods

conpri siPatgnadnphsasiony 200502008991 A0V HAoRAIB 0303401, andk J00BBH2A 26rkankey t o
oL 4L 3 S R GHE SRR B OSRRA v b 1
Additional agents can be administered in combination with VEGF antagonist and an anti-
20 EGFL7 antibody for blocking or reducing relapse tumor growth or relapse cancer cell
growth.

The antibodies of the invention (and adjunct therapeutic agent) is/are administered
by any suitable means, including parenteral, subcutaneous, intraperitoneal, intrapulmonary,
and intranasal, and, if desired for local treatment, intralesional administration. Parenteral

25  infusions include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous
administration. In addition, the antibodies are suitably administered by pulse infusion,
particularly with declining doses of the antibody. Dosing can be by any suitable route, ¢.g.
by injections, such as intravenous or subcutancous injections, depending in part on whether
the administration is brief or chronic.

30 The location of the binding target of an antibody of the invention may be taken into
consideration in preparation and administration of the antibody. When the binding target is
an intracellular molecule, certain embodiments of the invention provide for the antibody or

antigen-binding fragment thereof to be introduced into the cell where the binding target is

located. In one embodiment, an antibody of the invention can be expressed intracellularly
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met hods conprising adm nistering an effective anmount of an anti-EGFL7
anti body to an individual in need of such treatnent. In one aspect, the
i nvent i orwprzow/de®4 et hods for enhancing the efficacy ofPCanstine034097

anti - angi ogeni ¢ agent, the nethods conprising adm nistering an effective

anount of an anti - L7 antibo to a |ndiV| ual in need of such
t r eat medt 20 frabede ﬁ?&t&ﬁpnﬂﬁﬁag gB{h%S ‘ﬂsﬁ NGHCth 4§ el’ﬁé% agag or gnigtlzer

and/ or  aif@hd paHieh IRk B éiap%agééﬁhtradelnu%%n@@mﬁb ABAbIS of&él@cti%l@rer

antl-anglogenlc agent targets VEG-, e.g. an anti-VEG- anti body. It
under st dodlighimta target moiacals) & dsetibaEaER7 naMardsg(dﬁamf hoepudled14lh (h%ﬂl)nds of

ant | boay oMY A T DAy B Vs O R h BB, £330 Ml e

ant i BodyateanApphication RAbli &GN No. 2000104407, @QTFEEP‘MQQMY&{INSJ any anti-EG-L7
anti body described herein is used for treatnent. In any of the nethods

her ei n, 980%9776965(1 RES tlee. fopcxample YBP86107871 lmd:tlismMaW@rﬂé With t he

ant i bod r f iy ment (where the

ant i bod)éo %Pglh tlfé;hsg Fg&{e thor %téle%te ﬁ\%%geqﬁ‘&qéﬁgﬁdo(ﬁ%er active agent that
can treat thénteasththi arpresslohhﬁaﬁutbra@aﬁy tlagtbe eéfgeted B$ ittroRiating atnuckar

i nst ance, . an antlbog% of the inventjon my be co adm ni stered with another

ant i bodycldpersing icaseird tibgdney tigen-hrdi pRitien ieresf (lacking the wild-type
chenpt h?§ Qleé-étqh ?@%é&reto%#na%rﬁﬁﬁ?'agso RALLTH %1)3 g@ﬁ@"&%&ﬁ@l i sive

agent s(s cyto I ne ne ant agoni st r growt ibitory
agent ( s )antiddty dryapegcm‘-bmdmg fegoeny unteczhta:@necmﬂ c[hmendmore muvlarciapids f actors,
including t e of disorder, the_.severity of di sease, the ondltlon
L e Mo dite U BEs Birioh PREY Sipet TG e ientin Bhn & S Baradn g trslioy o,

etc. Wigu& @t GtdrRedy ifabbiies hﬂa\&pﬁés&a winai E&Ietoapébw&ﬂ'blga@gwan for exanple,
it may be particularly desirable to conbine it one or nore ot her

t her apeunttraschglentarszet heltyperitislo and hioditating ﬂwracgmwwﬁthe Fogetipedpanicds. Aumy

anti body, of the inventjon may be.conbined wiith an anti L 0geni c . agent,
atcH s g erb g bl e e RO, RGP B, PR B
anti bOdlh@rﬁ e FEERCERS, Damikti¢ npsetivie,WiddbrophationfcRRian bh&pdxteor an
anti - HER2 ;nt?%ggy t hat blndéntgﬁggnaln Iﬁgg?lﬁERZ lsugﬁﬁgsthNlTA tm

per t uzuPESIRIIpD HERsomeY BBbHY)sTeqtion vaasirersral, adenevieal, adepo-assacipicdatichg any
of the Clkﬁ‘g?éac?mg%éé%&ﬂs*% lelﬂgrtﬁé clélé‘&élaﬂkﬂﬁe&gﬁ' orectal cancer, lung cancer,

hepat oce carci nonma reast cancer pancr eat ic cancer. In sone
i nstances, thecataycobsdiarnbl natliéioasid tepytidnellaceaniptd shedecus) ngydebi speci fic
ant | bOd){ntropc\liutceec{ 1?1%[ éga?tlle)l/l‘c s gerllsabcyilq;auvgr;%ld le)¥ ’vzvto r;Eetlrl)oaci[sl T tonerrg%n{p?ec g% z\llaevzvcoonbl ned
delivery, nucleic acid is injected directly into the patient, e.g., at the site where therapeutic
intervention is required. In a further example of in vivo delivery, nucleic acid is introduced
into a cell using transfection with viral vectors (such as adenovirus, Herpes simplex I virus,
or adeno-associated virus) and lipid-based systems (useful lipids for lipid-mediated transfer
25  of the gene are DOTMA, DOPE and DC-Chol, for example). For review of certain gene
marking and gene therapy protocols, see Anderson et al., Science 256:808-813 (1992), and
WO 93/25673 and the references cited therein. In an example of ex vivo treatment, a
patient's cells are removed, nucleic acid is introduced into those isolated cells, and the
modified cells are administered to the patient either directly or, for example, encapsulated
30 within porous membranes which are implanted into the patient (see, e.g., U.S. Patent Nos.
4,892,538 and 5,283,187). A commonly used vector for ex vivo delivery of a nucleic acid is
a retroviral vector.

In another embodiment, internalizing antibodies are provided. Antibodies can

possess certain characteristics that enhance delivery of antibodies into cells, or can be
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radi ati on therapy (e.g. external beamirradiation or therapy with a

radi oactive | abel ed agent, such as an anti body). Such conbi ned therapies
not ed abowe 2orici2eewe conbi ned adm ni stration (where the PeE/USRONDBMIAGENt S
are included in the sanme or separate formnul ati ons) and separate

adm ni str in whic ase, .adm rat| the nti body of fhe

i nvent i 6‘?&%@?&1 th’é’ésreSiﬁlicngﬁiHGCtelaﬁtfﬁo e‘FS'BHl ‘Pfgac %?H}ﬁgﬁﬁléﬁ ftﬁ

adj unct go @;Eam}{e %n&h%ﬁﬂ &30 ahb@AAE kh&on 1 RTRIAE ng uﬁt@k@ﬂﬁté Badys@f this
invention with a relatively noncyt otoxic agent such as anot her bi ol ogic

mol ecul e,g.dJ x§ Patamtdﬁmér70écﬁ1|9bobly>0f®tlmdtp@domcs rapdilrodbearsedtoddlivet thever sus

nbi h h h ) h h '
i gty cupeBt RO W el FAPORS ol st TR ot b ROSEFEREY hor ei n

Wi t hsonehQkpdsficllyderRdo RAGBNMRBich Magbe hakinyage@suUlHot ckimple, baypd @ysament i n
the signs or synptons of cancer. For instance, such therapy may result in

an i npr dheevs Yerrﬁg@urswupapewf\a@raatlbodé/up%txﬂalm%lmvl%rcgnbg desginagribatretgin

S u-r V'_ Yaltﬂe {]beff r‘rtgtt% %ﬁldttﬁe % %e%yroef&% sgill[%%gz edsﬁ’é%; /pgpglg'e% At %Qgﬁtﬂéasgieﬁ%ﬁgw {/]

erapeu
r espons and/()pplrotdueéd tgrree@ﬁblhemte)Nmtaﬂmbaigw Seqrepd. eMel)ascd\&rae pRelc, Nuileat me nt
with the caonbinati i body herein and one or nore second

medi car’ré’ﬁf’(lsga p(/%‘f é?pa@f%f’ 7@?&19%3% n an addl tive, and nore preferably
Syngpgi stic @y Q)rf%ﬁﬁt% ésh% t@%@i ééllﬁ%%n 1”}9&%&1 c&h&%ﬂ&hb&s whllf tRat i ent.
ofm net e timn

Preferably, in h| S co I nat i etween at | east one
adm ni startatFoopxarfiple, hertsmcsaqmbnnm;lsmmosarddnmd freradH1Voh& oadh ni strati on of
t he anti bod he('{gbbn i s, about one non about two

weeks oIt SN o el @ it DS e CSlraripdins

pref er ablstcR0 B ccinhéiBdNes. SBE ¥R REfAREHL | /5098 I&WC&H@SJQ 1‘999}<t ails of
chenot her apeuti c agents), anti-angiogenic agent, | mmnosuppre35| ve agent,

pr odr ug Y6chEaKiBAR, cyt oki ne antagoni st, cytotoxic radi ot herapy,

corticost eroi metic ncer CCI ne si c, ntl -
et ol orPup i bir e FOREng S S MRt RR e bk PEELRL,
agent i Rff eHeAG{dnti@n \WrdiddNAthe dheibady foRivaRlelihd Hsed-bikén baHet SSuver.ase- | or ||
inhibitors, or the spindle inhibitor or stabilizer g(ggnts (e.qg., preferably

vinca alkkawsiaaproagics cpisteios rabippriye reeleaes scoens vhnbipadbraiebarrier, including,
deoxyvi %ta ﬁ‘&tllrﬁ?ed txl 1|5h : fcﬁltrhg't odsV'l ]Bgiel%sg memoﬂg) rs‘teén? bél? s\éh 0(21'

vinfosiltine, vinzol ne and vrnfunine), or any agen use ghenntherapy
such as réecptdr and tlnasiebasddxethods.ci n, or dexamet hasone. |n sone enbodi nent s,
the 28 econd Iysclgaqe n?etthodss ?Qr%%?peogtnﬁgnénl a%? Xd}lfj gcergssttge {)lro%g:[brain barrier include,
but are not limited to, circumventing the blood-brain barrier entirely, or by creating
openings in the blood-brain barrier. Circumvention methods include, but are not limited to,
direct injection into the brain (see, ¢.g., Papanastassiou et al., Gene Therapy 9: 398-406
(2002)), interstitial infusion/convection-enhanced delivery (see, ¢.g., Bobo et al., Proc. Natl.
25  Acad. Sci. USA 91: 2076-2080 (1994)), and implanting a delivery device in the brain (see,
e.g., Gill et al., Nature Med. 9: 589-595 (2003); and Gliadel Wafers™, Guildford
Pharmaceutical). Methods of creating openings in the barrier include, but are not limited to,
ultrasound (see, e.g., U.S. Patent Publication No. 2002/0038086), osmotic pressure (e.g., by
administration of hypertonic mannitol (Neuwelt, E. A., Implication of the Blood-Brain
30  Barrier and its Manipulation, Vols 1 & 2, Plenum Press, N.Y. (1989)), permeabilization by,
e.g., bradykinin or permeabilizer A-7 (see, ¢.g., U.S. Patent Nos. 5,112,596, 5,268,164,
5,506,206, and 5,686,416), and transfection of neurons that straddle the blood-brain barrier

with vectors containing genes encoding the antibody (see, ¢.g., U.S. Patent Publication No.

2003/0083299).
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cancers such as those directed against the extracellular domain of the

HER2/ neu receptor, e.g., trastuzumab, or one of its functional fragnments,
pan- HER iwbi2biotiap9o4a Src inhibitor, a MEK inhibitor, orpam/US@HR0B4907 bi t or
(e.g., an anti-EGFR antibody (such as one inhibiting the tyrosine kinase

activity of the EGFR), ich.is preferably the nou cl onal .anti body
355, 115 moudD RSO R G & eahot) GFIOR R dRT Body
derived if/iQdB biM &e ﬁ@ttﬁrﬁf@&vtoZ&ﬁaﬁguléiﬁ{gltﬂ@glt{b%y iflip RERRE ﬁlat are coupled to

di ani | i nopht hal i m des, pyrazol o- or pyrrol opyri dopyrl m di nes, qui nazili nes,

gefi ti niab{ibalyl tonding Fagmetts diatrhind tABXCEIG, orctinensdubir bnd EhEIBEO! tha dldoKY - 16 6),

dual HER 2 hi h | i d .
Lt Ca e Drer (e ot SheRb A et B Rlion noD fod 0P 15 58 RGine
ti bod & {eat PALA B¢t m ,
ggl : rrgr Istl;,e?\aliéﬂé):‘g SEIEIg}r s ﬁ?ﬁglel d%ér?ﬁﬂ%}fgﬁﬂ eggflallﬁsgs % ht%%%? &su?h as

| enal i dd?’wbh@atlpRE‘VLIZM) -‘;4) or gpalinepptcis &r se sigh, U.Sf Batorhinaication
( HUMAX- %Héatt@l)l\%%bi 1 antl body, e.g. SG\-40, and anti-CD 80 anti body,
e.g. galixinma 1€ anq - ti c agent is preferably ondansetron

hydr ochl or i detergicalhbaet mesthdusdf aahdpoktingean amibbdehapisaht tieod-bedipetirdone,
hal operidol, cyclizine, |orazepam prochl orperazi ne, dexanmethasagne
| evorrepreBitHAcAgically e{lglafﬁr@@t%wl PrEgEN NI CEHNENT ) e erRspsaBnS antibedsel pna and

cel iy ba%ﬁ@rd@é}ﬁ'tﬁﬁ?l{ngﬁ?ﬁg thd Gefi&klis ‘ﬁ]?&ﬁl' e BFain "o?ﬁl%rﬂ?dllofz‘lﬂh ¥t HcaltdC SLes,

heat shock prote acci nes, ogenel ¢ or autol ogous tunor vaccines.
The anal@hssntmrkaageh(z(}@@aﬁenalﬁhqr ilSDemﬂﬂ)lOGfaévancn@pmlmeqmbhcettmim(r@ort&@rth&tl um

trisali codon drochl ori de. he ant | ar

ot ef or aBYA SnERGAY SEREHET 1 AHAL: vEer b e b P ST s

i ncl ude paptihsoRrdMchicarRdd ﬁ’r&‘)lﬁﬂé‘d%% Y %Fau@s $fab8GS ¥hd pﬁﬁfa@rﬂode‘lgnsf er ase
inhibitors, anti-VEG- inhibitors, p53 inhibitors, or PDGFR i nhibitors. The

second medi c&reentohandathaniahdpsadesethd @obfma@smgiumg @Iafmgépé}d agthe thpploodeh as
tre msnt t h. ant i bodi es as s snal r eted t herapy, for
exars o Pt it Moo o S Pule BT RO BRI CUeH AR a0Y been
l dentl flp@ﬁn@@ﬁlt?bﬁtﬂéﬂﬁd&ﬂi bramtt’;aen@;r(see &G IS Migert: P@pEcAtiont M1 bAToRI Nos. €. J.

| i sted under initions Carneli et and Jain, Nature

405 549 2885006508; 20088 P26 85 and AP0 AEHTE: R@Wa@mgpﬁaﬁﬁgufmchwbﬂr()%e $2391- 400
2004 0 S

I(Dat en% gg%ac%%ﬁﬁﬂ@f&opﬁ%%gﬁé@ %bg/g@g%@n@%ﬁﬁ%g&ﬁ% Az?ﬁcg %B.Jntl body

i s used (e, €I Nftatedn Applitation PablitatidECro. 2603/000372 B goatitig dmndydiémvlth a
fr a%genttgangfglgr{noarndanrllgc}urfating actlvi‘q(;jl Qf; %g grrlue g} l’Ilg{:e t?ansfemn receptors (see, e.g., U.S.
Patent Application Publication No. 2003/0129186), and cationizing the antibodies (see, ¢.g.,
U.S. Patent No. 5,004,697).
Antibodies of the invention would be formulated, dosed, and administered in a
fashion consistent with good medical practice. Factors for consideration in this context
25  include the particular disorder being treated, the particular mammal being treated, the
clinical condition of the individual patient, the cause of the disorder, the site of delivery of
the agent, the method of administration, the scheduling of administration, and other factors
known to medical practitioners. The antibody need not be, but is optionally formulated with
one or more agents currently used to prevent or treat the disorder in question. The effective
30 amount of such other agents depends on the amount of antibody present in the formulation,
the type of disorder or treatment, and other factors discussed above. These are generally
used in the same dosages and with administration routes as described herein, or about from

1 to 99% of the dosages described herein, or in any dosage and by any route that is

empirically/clinically determined to be appropriate.
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VEGF receptor antagonist including, but not limted to, for exanple,

sol ubl e VEGF receptor (e.g., VEGFR-I, VEGFR-2, VEGFR-3, neuropilins (e.g.,

NRPI , NRREDRoforegreent s, apt anmers capabl e of bl ocki ng VEGETAIS20BE@E-R97

neutralizing anti-VEGFR anti bodi es, | ow nol ecul e weight inhibitors of VEGFR
antj sense strategies for nst

tyrosi ne ki nase RTK) ,. g VEG-, rihozynmes agai
VEGF or veepﬁé@@_&f%\fe)gﬁow HEBRFLt O AR tS aapmpéej@%a?ﬁi 03&9 aegﬁﬁmiii ons
t her eof .th At &1t (Wheh ¥sedHloRAfiih tOABInhNon WHR ofE of ROR: ARG QERPGESI S

i nhibitors may optionally be co-adm nistered to the patient in addition to

VEGF antthagapsusit agends)otiHeleperglent the kypeeé disaise te b oditedrths typnof entibodyethe

addi tional therapeuti nt s . ., .Aanti-cancer, agents,. can be.

admi ni s CerE P e LB BRC R i b B e e TR 5 goni st
and 3an aRdrhpcatle hRGPORRS hizvidEs HerapPh @RIt REHCAIChiRE6 M résphst tohls €i n are
descri bed _s%ulg,r a, e.g., in the definition of "chenotherapeutic agent”. Such
second madbedyrin e gipgrabien of Herftishdipg ghyiieipg. nT iganiibady isuitablyt he anti bodi es
herein ane. 1.ni r aor W I:hi ouf. L. RN rs, ithin
515 hoap DI Sl en ot b D B kR o Bfcaltiir Toben M Pl

peri od ahdkéwEity sththe disessepaober ablkg tabouig/le {0z D. Idhay/Be- 1 Bunptdag bf aidtibeddose of
such agent may. be sub-therapeutic. The anti bodies herein can b

. : p e
admi ni st Be12e BRdal crrdidaty dosags dmdmipistratiogto Ahg Ratisat PRS- $REIP&E8nd
medi,ga = i\ve ks : - 1h : onbi ned
R R S N e
( concur meght radgd fiomtabanti lomg/kg ts 1 00gmgdgganr atcee,fdependiad oroths facto nsinmighed
pharnaceBtic fornul ation, and consecutive ad 'nisaration i n either order,

wher ei n 2BPYF Jio4peRFAteH @t munigtrations pyer seyqralfayp py longd: deneadingopyharedi canent s

si nul t aRgRMELY, (RXBEHMmEREHEulRigBA QAR siRGldMivntieS dediell shifiRsRichest ¥ ase
medi canents nay be used in conbindtion with each other or by thensel ves

W t h t heymptosts agedisc Smerexemplary desage dicthe apitesly wadd baih the dingaitom dboaas used
her ei t ihois t | di t besi t ir st
e s DR B0 A B 0 SRR L e S e

medi cameid/kg Btit0 ARk oqeNsty dohiEnQIonGREPRGH) Sitry BRI @ntitigferedne ticUsichlt SHich These
second nedi canents as set forth herein are generally used in the sane

dosages dapR$ M@t bF adaministosed iRtardHiondit e cASTYTWeEkiar ey eryTRIgE BeeEniess. swh about
Lo 5 SR D CRsaAR 08 [l TR0 RPN il econs,
t han if ahtibody).r 8 inieidi itighendadiver dosaolollpwvesd Binbne esperi lalvkydases subdequent
dosi ngs heyond the initial dosing with the first nedicanment, so as to
el i P natedmypistered. An exemplary dosing regimen comprises administering an initial loading
dose of about 4 mg/kg, followed by a weekly maintenance dose of about 2 mg/kg of the
antibody. However, other dosage regimens may be useful. The progress of this therapy is
casily monitored by conventional techniques and assays.
Diagnostic methods and methods of detection
25 The anti-EGFL7 antibodies of the invention are useful in assays 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 matrix.
In another aspect, the invention provides methods for detection of EGFL7, the
methods comprising detecting EGFL7-anti-EGFL7 antibody complex in the sample. The
30 term "detection" as used herein includes qualitative and/or quantitative detection (measuring
levels) with or without reference to a control.

In another aspect, the invention provides any of the anti-EGFL7 antibodies described

herein, wherein the anti-EGFL7 antibody comprises a detectable label.
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reduce side effects caused thereby. The invention al so provides nethods and
conpositions for inhibiting or preventing rel apse tunor growth or rel apse
cancer cewb 2groompde4 Rel apse tunor growth or rel apse can®em/usedlo/ogront h i s
used to describe a condition in which patients undergoing or treated with
one or nore gurre

chenot her apy,™ F%‘HF?ft B%\{"?thflé%g(lﬁgtlotngﬁfba |P§as Céﬂ?ﬁﬁﬁgggfﬁﬁl‘%t he&?ﬁ"/@s’ such as

bi ol 0gi GalibddIEy RRYMEATRRSE Bied BEYL7 a1 {on¥EGRL GRS MY LRAPRRYs inRAYd bl ar |y
a standard therapeutic reginmen for the particular cancer) is not clinically

adequat eitt@ Inrseate errﬂedpmntemlnfscommplcm@rpmsreemcsncar eclhdnlsomgembodmedngs,ng any
beneficial ef fr he .t her h that these patients need additi onal
B b GBL 7 hERaS ereraRf Yarkig! i

ef fecti phrase can also refer to a condition
of tke "non- rAﬁﬁPEGFLV%ﬁﬁI&f(ﬁ@C(% ?r ,¥iny BAthe I FL Baribod ik ek rilesdrt g cagbd ent s
who respond to therapy yet suffer ?ronrsrde effects, devel op resistance, do
not r es p‘é?ﬂj of therdetectipe ngQFLa an AR oRefornteaof wel &newn [dgtegieon #ssaxt her apy,
etc. ﬁ*&ﬁus enbodi ments, a cancer is relapse tunor growh or rel apse
cancer ce growt h where the nunber of cancer cells has not been

si gni fi cant | yor edingsd, a woloial sangpleaagde awayédrmarﬁ(ﬂﬂzr&)yrr&ﬁalﬁmrg theen
significantly reduced, or has increased, or fails any further reductron in

size or StRPKUFSRR detiredaquice. adanixing thesmple erth]aﬁatﬁ%ﬁ%rntrmér fetllowthecancer
cel g ar ﬁms&i\fte%&n& Hod / 17 85m 1%&%9@%%@@&7 ﬁr%%]éntg{ﬂ’i x&R0 2hg nade

either in vivo or in vit y any t ho own in the art for assaying the
ef f ect i \detee‘srsg mfy amlbadiyr‘diGFIohccumﬂ@epresmt hn;theun&;wmge t Hlee laotogmabmmfédrmrganr ngs
of "rel apse” ‘refr tor non sive" h a context. A tunor
Cesi st alk e Pr Geeeoy MetiodSkrore e AR aprberg et fot s B iss:

growt h. Eﬁ'ﬁplen%@%&lﬁbd%ro@\éﬂﬁ%éngﬁ%Q%ﬁle%ltlpérﬁ%tifég afd tHe‘%ﬁéiHéd%Q)frd‘é‘ieW tunor
growth or relapse cancer cell growth in a subject by adm nistering

ant i - EGEnfbedyt Ebddly compldxouk clorsen echoeding tﬂethpéYI@pﬁ@SSaN moed. g¥uphtalsays r el apse
cancer cell rowth ubject. In certa ment s he .a oni st can
o dam Ay B ER T comB EFhaRt BalRRR TR Bt ARRREE 5
enbodi MaRdags. Féieampld prEfdrhtfonaBtishRady cbib s@filc Miosi € hehnsdl Io@ﬂ%@lhﬁhl\énw th
cancer therafy Alternatively, or additionally, the anti- ant i body

t her apy Patiend} may e usdd: FExanpldef seaplee inctuder iyare neiliattedde, agacHsellorusBd i n
d
any oragg Borlﬁ%r%%‘(%'%%étﬁg o% 1&%%&?&@ ﬁ%n%ﬁ%sémﬂo%a Qx?'dﬂeﬂkaﬁﬁfo'a&%rone or

nore inhibrtory anti I'es recurrence of cancer in
pati ent gciy. eEGEDD R also H&aﬂea@@redammﬁm @Gho esapleycan bhebtaitel dgta vagistywt i S
concurrently under goi cancer t herapy. . In one enbodi nent, the. cancer

t herdpy PrRCCHyigs KRR 1%%? RItARE e@rrl&-bérﬁgr)tdaeﬁ@stpe%@iﬁxw% aspigatigncge

ant agon'b?c;psy.ﬂi*ﬁe ﬁ%%%w&%ﬁ%k frozen. In one embodiment, the sample is fixed and

embedded in paraffin or the like. The tissue sample may be fixed (i.e. preserved) by
conventional methodology (See e.g., “Manual of Histological Staining Method of the
Armed Forces Institute of Pathology,” 3™ edition (1960) Lee G. Luna, HT (ASCP) Editor,
25  The Blakston Division McGraw-Hill Book Company, New York; The Armed Forces
Institute of Pathology Advanced Laboratory Methods in Histology and Pathology (1994)
Ulreka V. Mikel, Editor, Armed Forces Institute of Pathology, American Registry of
Pathology, Washington, D.C.). 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
30  stained or otherwise analyzed. One of ordinary skill in the art will also appreciate that the
length of fixation depends upon the size of the tissue sample and the fixative used. By way
of example, neutral buffered formalin, Bouin’s or paraformaldehyde, may be used to fix a
sample. Generally, the sample is first fixed and is then dehydrated through an ascending

series of alcohols, infiltrated and embedded with paraffin or other sectioning media so that
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agent includes those known in the art and those found under the Definitions
herein. In one enbodi nent, the anti-angi ogenesis agent is an anti-VEG-

neut r al i 2aWogoevi2ddwedy or fragnent (e g., humani zed A4. 6PCT/UAUASDBMQT )
(CGenentech, South San Franci sco, Y0317, M4, G5, B20, 2C3, etc.). See,

e.g., US .Patents 6,582, 959, 4,879, 6,703, 020; 8/ 45332;

96/ 300468¢ {RpBoraeRippiaype's %t@@sgsg em@?%é{%ﬁtm%ﬁ??fg}gélﬁ?e?@é§ﬁmg%899
2003019Q34ibns $9RFRA0BIA%, g@% uis&;le%@mpmng ¥e Bhb@dded 204 Rf&lsss@a

| mmunol ogi cal Met hods 28 149 164 (2004); and, 005012359. Addi ti onal

agent s daparb Eirdzinianiventameimicthodoluty (ican, M@ﬂuaVEﬂﬁismggdt&t@mngnd an anti -
EGFL7 Ki dugi I t
cancer i RSGHERR R EOLE 1Bl S B RTRET: AERY | SRR R E 5

t her apewkivgerigenity, us ARt Beiilcd it PAFHhshBraloyd, SHd TakhEndeahisce thd'dsudi Ng
parenteral, subcut aneous, |ntraper|toneal i ntrapul nonary, and intranasal,

and, if sa@merlé@nb@ideﬂdéapampléammsecmmwéw/@gn@m)ma@mmllg@r(%@q O,
Par ent e“‘iﬁ){anhg'lf 19t8§0§u<%f: ét&ﬂﬁ%%ﬁ%ﬁ%ﬁ&‘é Klm dﬁ&fcéﬁ"lﬁ&g@% Qtf‘#a{hro "er ial,

|ntraper onea us adm ni st IOﬂ 1 on

ant i bodisgsraqr ByWytoﬁlekympld fomthtpeo@duley se;wbﬁ@mlayl Fahgt Giom it theed mrdrcynswl th
declining doses of the antibody. Dosing can be by any suitable route, e.g.

by i nj ed® Patd five grgrogsin thtclka?ﬁén Suse fﬁctlgn% theasselerns méy Rscitiashed toglgesndi ng i n
part 0On gwi@lrst G@rdqﬁ&h %ss éﬁﬁt‘x#pq’& df%h@é écﬁlfesl%s ﬁ@lruﬂg'b%t a nﬁ)t hﬁﬁt%& kN of the

b|n i ng target an ant | the 1 nvention na en into
conS|deBHMKogdanngmgphﬂymn@mummdhkdanm&WnﬁmxmnpbfﬂmmenﬁﬁnembdydeMen t he

bi ndi ng tar is an intracel ] ul ar in enbodi ments of the
Chvent S s Rl o Bt R BRSBTS RO rer cof o
be intr WQf b%ﬁiﬁl‘fh% b‘é@ﬂ Liscahs e érﬂ@edlaiﬂ%qhﬁgnﬁlaﬂhg%ssde%e&tﬁﬁ@ta%j enkRull

enbodi nent, an anti body of the invention can be expressed |ntracellu?arlyas
an i nt r alopatyffinided ané rehydiased tabortsr, "Thegissisesdctinnsanay, ber deperafinigediby ant i body
or ti enblndln ortlo t her t hat | d i ntracel arly and
R T A T F‘Rﬁierflﬁ}ﬁ%ﬁi‘ﬂ%ﬁlﬁsg ¢°5 SRR R bl ARl et bea,
e.g., l%Mﬁ@@g@me@m&lc&h@l@m%mea 1‘9@%}%1 &omisey sEa Stdfeihpods 34:
163- 170]\52004) U S. Patent Nos. 0 and 6, 329,173; U. S. Patent

t

Appl i catNehobabihe datice korgss Ipobuy gf H@heiegy” s PO e vebacrBm aKgally
W02003/ h 1996
QtzZ@a;ﬂ‘)?]e depafaf 1§1?1§ noﬁ{oh%f’ﬁg{;% ?ts S\A\@% lqgrﬁg :!De%u &:I{ed?f ﬁﬂu%{ %%sé di e

concer ni ng se O O generate 1 ntr anti
Intrapehﬁaﬁbﬁ%we&pre55|on of an intrabody may be effected by |ntrodu0|ng a
nue lzgl ¢ Analytical methods for EGFL7 all use one or more of the following reagents:
labeled EGFL7 analogue, immobilized EGFL7 analogue, labeled anti-EGFL7 antibody,
immobilized 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
25 of EGFL7 and anti-EGFL7 antibody. Numerous labels are known for use in immunoassay,
examples including moieties that may be detected directly, such as fluorochrome,
chemiluminescent, and radioactive labels, as well as moieties, such as enzymes, that must be
reacted or derivatized to be detected.
The label used is any detectable functionality that does not interfere with the binding
30 of EGFL7 and anti-EGFL7 antibody. Numerous labels are known for use in immunoassay,
examples including moieties that may be detected directly, such as fluorochrome,
chemiluminescent, and radioactive labels, as well as moieties, such as enzymes, that must be

reacted or derivatized to be detected. Examples of such labels include the radioisotopes **P,

14~ 1257 3 131 . .
C, “I, ’H, and "1, fluorophores such as rare earth chelates or fluorescein and its
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acid encoding the desired antibody or antigen-binding portion thereof
(lacking the wild-type | eader sequence and secretory signals nornmally
associ at esowntoi2edee gene encodi ng that anti body or anti gemAis2ondiosy97
fragnent) into a target cell. One or nore nucleic acids encoding all or a

portion of an anti body of the invention can be delivered to a tagget cell,

such t héﬂﬁr%ﬁg%ﬁhw&ﬂﬁ? Aiq el @V iy P@%&ﬁﬁﬂm Weélgeéai?é’pf‘a%i oy o

bi ndi ng |§QfcRdic ahd bAGSEd Wdferds@ 198t PRONBPERST dSv)andiramdul ating the activity
of the target pol ypeptide. Any standard net hod ‘of introducing nucleic acids

into a dcsidropdyhabezinededes,ihocdetrdishgerdxidase GIRP), mikabde plagsphataseoPnj ect i on,
ballistic, injection, electroporation,.calciumphosphate precipitgtion,

T posomedlac G Bice Gattish ARG SfubfR BB R R R LRSERE. LS e
Vi rak apeidéss ahdRicYRCE-BhSspaae rdyié}ngogdﬁgsd) UsteRIcGclacd:ddRts futhQk @fitase hid
certain enbodi nents, nucleic acid (optionally contained in a vector) nmay be
i nt r oducenthingtaxidpsp gopplad wathea|angymg thahempleys Bydrosst Rargrodevix oradice a e one

exampl & ol e Yok I8 VRN perfIBLE! & RSl dhelckiddlh S840l eghil bt o the
patient,” €. g., a Tre site where herapeutic in erventi on s required. In a
furt her bexaripptagotabel, stadlo fidekddi@ily andithellikiec acid is introduced into a cell
using transfection with viral vectors (such as adenovirus, Herpes sinplex I
virus, or adémgvedingel aedgdy e gegilaghidoiting Betsdalads epatcatn tq BO&Rs o1 i pi ds
for hipi i al.e . . . - Choi, for
exar%gl e .gr}%glgﬁ%V?gwngt?ﬁ%eg??‘g{hﬁ&ggﬁrgg%rh ialrs% an gsé%tgﬁg?g%gcpr ot ocol s,
see Anddlimanin@tic bis;infiditen) bas-dAattiB0BbEERfc 98@)he lkednAND QB2 56AZ tland t he

references, cj.ted therein. I n . an exanple of X vivo treatpent, tient's
ol | 5 angthelioved tagepa detEPal Mt ReRotsab T HEs et byt B ool s
and t he qapdpf é%qﬁ@,'lﬁ.@. pdtengdd h@‘,‘ﬁk)?ﬁ@r(ﬁgoﬁrﬁ%t%ﬁeanﬁ@264%[!)t9g%ﬁﬂ§zﬁ{esﬁ'H"u%%‘etr| y or,

for exanple, encapsulated within porous nmenbranes which aré inplanted into
t he pat iceat, Nawe, 144945 (19Q), Patiént a/Nddochamn$o2, 638 0dkd 081 pi934); Painyer A

co nly. u vectqr fo QA j.Ver f a .ei ¢ acid, }.s retrovira
vectar. Y divabeial Nerkl TEAL Lol BT et Bblite el it

Ant i bodi3es4@¢RM PASSES PreRirbdldbeBMRF@E hRldnS{hessuchat heRGaige patekiddss shdof
anti bodies into cells, or can benodified to possess such characteristics.

Techni qulglingphesphatass hle eorivgation of aeshlabah, ingladiagthe @aymes.dericeantibody

i oni . ‘ : ; i . ’ |l
(e e 168 byl BB HRRe G5 SORE Ir Sy sk Bol BLAKENNBIR, B€L 1 2
be used See, fdetiangile, idiguliingn bady "Mithods &rltise PAdpat ool Edgehe-dntidgdgent s ar e

used, the smallest inhibitory fragment that specifically binds to the
tar g8t Srdiugeles AefyUtsen ddvEne AgaBreasstor el gipriein lygyaa/ogpsd. 1.J. Langone

and H. Van Vunakis, Vol. 73 (Academic Press, New York, New York, 1981), pp. 147-166.

Immobilization of reagents is required for certain assay methods. Immobilization
entails separating the anti-EGFL7 antibody from any EGFL7 that remains free in solution.
This conventionally is accomplished by either insolubilizing the anti-EGFL7 antibody or
25 EGFL7 analogue before the assay procedure, as by adsorption to a water-insoluble matrix or
surface (Bennich et al.., U.S. 3,720,760), by covalent coupling (for example, using
glutaraldehyde cross-linking), or by insolubilizing the anti-EGFL7 antibody or EGFL7
analogue afterward, e.g., by immunoprecipitation.
The expression of proteins in a sample may be examined using
30  immunohistochemistry and staining protocols. Immunohistochemical staining of tissue
sections has been shown to be a reliable method of assessing or detecting presence of
proteins in a sample. Immunohistochemistry (“IHC”) techniques utilize an antibody to
probe and visualize cellular antigens in situ, generally by chromogenic or fluorescent

methods. For sample preparation, a tissue or cell sample from a mammal (typically a human
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t he vari abl e-regi on sequences of an anti body, peptide nol ecul es can be
designed that retain the ability to bind the target protein sequence. Such
pepti des warrotve299mt hesi zed chem cal |y and/ or produced PpgTrisecawiod4vant DNA
technol ogy. See, e.g., Marasco et al., Proc Natl. Acad. Sci. USA, 90:
7889- 7893 .(1993 Entry of antibodie target cells can be enhanced by
Sther | mBRHUBETRK BB TR Bl bk OB %éfa bR EnSBEYT SO s

those defdiNaddihp oo BbMidiatd Q)rsu%é]@al/é%l%ﬁ%Bﬁ‘ht?on"&%?”ﬁh@ iRy bear e abI e
to direct efficrent uptake of heterol ogous proteins across cell renbranes.

See, e. gresh Chiozest [mbng cfbodimeNnatlic. saméajls Bed andUsAb¢dided &) pargfBimigake 4329
When th tar n-a cated j.n the brajn ert
enooai ndikes T8¢ Bews STk bR ARV Bt B Bty PR oRkRldy s SFel

bl 0og- bro@dlﬁa@@kﬂl i@lthe SEWe a% pradihts RRIMEh ATHRE RE R B a Bl ﬁtdefe@ﬂmﬂeaa)@&@@rt Ing
nol ecul es across the bl ood-brain barri er i ncl udi ng@ but not limted to,

physi calpurpese Basvhich fhic damalsastoka Mealogicatls siamnet jor pthsariserandiyed, Ons@f

e o D AR A N O AARATA 08 2

ci r cunv efiticngstd@niploadt fhe dixativaiscder entirely, or by creating openings in
the bl ood-brain barrier. Crcunvention nethods include, but are not Iimted
to, direct i Afl€chinhe pHtEMeddn spmbiRatiiewith addjtionabigehpiquesehay et al ., Gene

h d
ey Ry SBSACBERRnigtecpid oy USRS AIRIESS

(1994)) JH&ndte avplablat dlmg:tanmaidumetraysaye.vAceordmgtthehdﬁrat ss{sbadizaf., Gl et

al ., . 589:-59 2 . an Gi.a el. fers(tm, Cuildford
Bhar e ety VIR ATST (s PeBhg) DGR Greptie BB AT e S but
are not |ycadtesheh® sud ésra?ﬁ&&&%ﬁt%@orﬁl &hzymb’ la?oelé?ﬁﬁ&ﬁ&ry%ﬂﬁbbcgﬂWh% A
2002/ 0038086), osnotic pressure (e.g., by adm nistrati on of Hypertonic

manni t olbe (Vmahmdtwn@ut Aurthet mﬁlhOdmnt@nactmn the tRpioddndrest assBaruncenugaiedl i t s

Va I I & 2, Pl P 1989 bi | by,
N L Ry B 5 BT gen Do R REBIRARb AL 27, >
12, 596, phindfPadifibdy Sl ﬁfé@eco@ﬂdry‘fan%ﬁdﬁih@bnjugﬂéd tg anaf-oatationbef, aneUl’ ons

that straddle the bl ood-brain barrier with vectors contal ni ng genes
encodi nghtameogsnicios dagrogseis sulstigte is pdded tpprepde pawilizatan offthaantigen.

29091 008380) AL RREEA, ELGER o LLORFRCLSRR, A ELROA, gCERP L
ant i bodypitépds Ioﬁ@lS@pﬁ'ﬁaﬁyf‘lﬁhb@cl}e coupled to
20 The primary and/or secondary antibody used for immunohistochemistry typically
will be labeled with a detectable moiety. Numerous labels are available.

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 in citrate buffer may be carried out (see,

25  e.g., Leong et al. Appl. Immunohistochem. 4(3):201 (1996)).

Following an optional blocking step, the tissue section is exposed to primary
antibody for a sufficient period of time and under suitable conditions such that the primary
antibody binds to the target protein antigen in the tissue sample. Appropriate conditions for
achieving this can be determined by routine experimentation. The extent of binding of

30  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 chemical
alteration of the chromogenic substrate such as 3,3’-diaminobenzidine chromogen.

Preferably the enzymatic label is conjugated to antibody which binds specifically to the
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anti body binding fragments that bind to receptors on the vascul ar
endot hel i um of the bl oodbrain barrier (see, e.g., US. Patent Application
Publ i cat iwo 2h/1229920025313), and coating the anti body iPeTIUSM1I0OBBPT Y

| i poprotein particles (see, e.g., U S. Patent Application Publication No.

20040204354 or apol i rotein at.en i cation

Publ i cath M@géﬁggwaﬁ%ﬁw&m R R R it AU ng an
antlbodﬁng&ﬁg§§ gggmﬁhggquﬁ@ba¥ arrier entail genetically engineering
neural progenitor cel (NPCs) 1o express the antibody of interest and then

i mpl anti ng t Spestmens thek pscparedangyhe howited afd edversiippkdyi S:luialevaloatbm is tleat ed.

S Beh Kk 2005) Ge The ad
ol ol el i Mo pes A e iy R R SR Sl b S

neurgtrw@ygég bgdd. GDNF reduced synptons of Parkinson di sease when
i npl anted into the brains of rodent and primate nodels). Receptor and
channel - base@thettaigaamehods; ko rt eampesinvant sapeuychaassayssare wslltssigblighedi n

barr'erah@%h&gggxﬁﬂb n?ﬁ&C%F gﬁ%mEde g gl ucocorticoid bl ockers to

i ncreaseé perne ralin parrier (see, e.g., US. Patent

Appl i cation Rubmkﬁﬁbeama%bﬁbuﬂﬂmahﬂmﬁﬁaﬁﬁnm%ﬁEﬁﬁmﬂﬁﬁﬁﬁgueanﬁnQQ&5&EH24533)
activating potassium channels. ( Pat.ent Applicatjon

se
Publ i cathoi§StNeMPERfsl b &y 478yited W‘?ﬂf 10? A E%wr%b?%%ﬁ@hbé}déng( de e. g.,
U. S.,,Pat di es
W T e R e e e R o AR R T

r ecept ol fraeeandeEGFL7 bo@d eaheati-EOHILI7 catibady e bépacatd fromMbe unbound

2003/ 0129186 |on|2|n t he antj. I.es " S.,. Patent No.
5000, oFsor RS IF abhiS P S i o me RO dleb i R s T B e 8T
adm ni stgkeekihdldif ?bPIS'y @&lﬁ%fugtn%%hwetthe sRathePRehEANadPrBGhitaEd aff@ct or s
for consideration in this context 7include the particul ar disorder being

t r eat ed tha ¢penpssitive eeakéen)meimamobal crfge&t seapledEGhillveis cm\reu‘ﬂebaﬂ)rowmldmh totheof t he
i ndi |dual t t he cause the.s ivery of the
ngertt e REN BN BG4 ERE oIS ARl SR e R on. ang
ot her f@ﬁf\@ﬁ SvithN@Bntaghot el TEGHI 26t bfdpaRdrafd cdpardd tilady tadeRulab be, but
is optionally forrmulated with one or nore agents currently used to prevent

or tr eatupEatEoSoddeming thyaxnbel EGRE7 ereﬁ@éﬂm {he tavrsempleofl hevectssays lvey

agents d ?sor S%p8kﬂﬁ}§%%%ﬂgf%5 ﬁ%hgﬁﬂ% ggmﬂéﬂuﬁggsfornulatlon t he

type of ors i scussed above. These are
general ly useﬁdldthbrtsmlesaﬂeOmpStams@aydcaMeﬂh "admopébusitdseny, dedstmes as

des CZE)I b?rgqu?reeraeﬂhgse Sei)a%?lglllj ' ergeo arln conjugate of an enzyme with the EGFL7 is prepared and

used such that when anti-EGFL7 antibody binds to the EGFL7 the presence of the anti-
EGFL7 antibody modifies the enzyme activity. In this case, the EGFL7 or its
immunologically active fragments are conjugated with a bifunctional organic bridge to an
enzyme such as peroxidase. Conjugates are selected for use with anti-EGFL7 antibody so

25  that binding of the anti-EGFL7 antibody inhibits or potentiates the enzyme activity of the
label. This method per se is widely practiced under the name of EMIT.

Steric conjugates are used in steric hindrance methods for homogeneous assay.

These conjugates are synthesized by covalently linking a low-molecular-weight hapten to a
small EGFL7 fragment so that antibody to hapten is substantially unable to bind the

30 conjugate at the same time as anti-EGFL7 antibody. Under this assay procedure the EGFL7
present in the test sample will bind anti-EGFL7 antibody, thereby allowing anti-hapten to
bind the conjugate, resulting in a change in the character of the conjugate hapten, e.g., a

change in fluorescence when the hapten is a fluorophore.
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1 to 99% of the dosages described herein, or in any dosage and by any route
that is enpirically/clinically determned to be appropriate. For the
prevent i onoanieatmrent of di sease, the appropriate dosagea/uskoiam3nt i body
of the invention (when used alone or in conmbination with one or nore other

addi ti onal eutic agents) wll nd, on the t ease to be
Eront et he SEpaRRE G PEBRD Y s wa SRRy detriEnt B ol B Be e,

whet her Hdya AdkiLBady. Insseagéﬂnral SI8HES AsQFys Bh %ﬁﬁbil&@d 2iiti-ECRT AR Sy is

pur poses, previous therapy, the patient’ s clinical history and response to

t he ant |ub@ijtp adsortl tesh eanaipls di(dili 7o thegést straplatis emuivad aphy siashiag.thabaindnt i body

i it t t L f
1 oot mont L TR T RHESER arerts B AR E S b A wB bt e i o S
ng/ kg t @eﬂasatewfﬂsﬁl fe§idGal tRlctdTOF G dB4 Kihun@ tradditit BREY1yGREpdIBoN td Rkt | al

candi dat e dosa e for admnistration to the patient, whether, for exanple,
by one ¢fmMAlS balna ey iapetss sandpiighassaysrthe Sﬁsfo@ﬁmlmeessqpﬁlfamh?ﬁoreoﬁe

t |
dependi G %*%ﬂﬂ%ﬁ%a ol B POl ST S AR CRLIT DT ohe cver
sever al n@tamslo@al dnoibgey as clrpantddgandn Fdigclemh dntﬁ4E@FL7t dneibbdead the othewizul d

generally be sustained until a desired suppression of disease synptons
occurs. Uesfal Betiprarrles g7t he antibody woul d be in the range from

abm{b 0.05 W}%QO&gmﬁggfgrEérg J@th%lar} tlcﬁ%sf}f GFE@S%&E‘H& t 0.5

ng/ kg, 2.0 ng/ kg or or an Ination t reo) may be
adm ni stnemed htemaftbledqyatoipedlthat &ﬁ(ﬁmtlel?ﬁﬁlﬁ amtybolde fadhe detstreinetdon o KGRLTt ent | y,

ever k., or ry three such that.th atient receives
F o e it BBt Yo ke iR b ui A b BB Lot T betyy
An initial hijghgs aslp@édt'h@ﬁlv@@t%ﬁl prbAbéanE oMo ABRCAE. g TR &chQMlabgaRESF MRy be
adm ni stered. An exenpl ary dosing regi men conprises adm nisterin

Id niti a:c or g@élmtg a@oseudﬁ? ¢ t(c.4., ﬁgﬂ%@ ,polysiuctpaidiesh jn fabmgmkqaifsmln%@nance
.. Ho
o3t PR B 8 O AP0 o s e Ty

t echni ques bablpRYS@NSd inblude s bt npIBIRIDRE RARG nTR! Sapisfi@tioflelcetddson The
anti - EGFL7 antl bodi es of the invention are useful in assays detecting EG-L7

expr essipelynpslgetideagicararsnosd the bke.pr ognosti ¢ assays) in specific cells or
tissues mer%&h&d@%@tﬂ% H%?%io%%f?ﬁ@nﬁtﬁ?o‘? d@éj &%‘%ﬁﬁmﬁﬁ%\g 1 QWwANgLor are

i nmobilized on an i nso n ano er aspec e 1 nventron
pr ovi desndigdchfod sxdraple, dﬁzbﬁd:ﬂziltm afayEMthg corlifl emefehdy IS A postes (ssicings detrgct i ng

EGFng arlllgr‘ltﬁclizlgill_oz ugl?lg Ila eled EC?Frip7| r?‘ti(oplror‘]beg)hl%o?thenrg I‘blot anci1 related techniques, and
various nucleic acid amplification assays (such as RT-PCR using complementary primers
specific for EGFL7, and other amplification type detection methods, such as, for example,
branched DNA, SPIA, Ribo-SPIA, SISBA, TMA and the like).

Biological samples from mammals can be conveniently assayed for, e.g., EGFL7

25 mRNAs using Northern, dot blot or PCR analysis. For example, RT-PCR assays such as
quantitative PCR assays are well known in the art. In an illustrative embodiment of the
invention, a method for detecting EGFL7 mRNA in a biological sample comprises
producing cDNA from the sample by reverse transcription using at least one primer;
amplifying the cDNA so produced using an EGFL7 polynucleotide as sense and antisense

30 primers to amplify EGFL7 cDNAs therein; and detecting the presence or absence of the
amplified EGFL7 ¢cDNA. In addition, such methods can include one or more steps that
allow one to determine the amount (levels) of EGFL7 mRNA in a biological sample (e.g. by

simultaneously examining the levels a comparative control mRNA sequence of a
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term "detection"” as used herein includes qualitative and/or quantitative
detection (neasuring levels) with or without reference to a control. In
anot her aspeoto/12049@ i nvention provides any of the anti - EGFUR2@30Ti es
descri bed herein, wherein the anti-EG-L7 anti body conprises a detectable

| abel . I n another aspect, the i.nvention provides conpl ex of of the
ant | - EGROTSCKRRNI RES Uefhatan 4508 THEHE PHRIESE: é?ﬁfwal b ool Herent s, the
conpl ex ahr?)hﬁ@d‘ﬂ'(}{iM%DNﬂ Mh b QetedrhinS®ME enmbodi ments, the CO”D' ex conprises
a cancer cel I n sone enbodi nents, the anti-EGFL7 anti body is detectably

| abel ed. Ant |Prﬁ@@ﬁd/anpmlm@mre&y lqeelagele;d i aatetetctvéleﬁwlk?r awmth dyoflires descri bed
herei n) can of

]g atsd t or t.he det ctlon f E@T?% one of a nunber

vel | knSHATBEL 2EXTOR UEs Ofr?é“teﬁ gumpaEge. g Pee“ce% P‘b‘b"l *al sanpl e may be
assayed cﬁ@rﬁﬂﬁﬁﬂe%eﬁyc&% Bi M6tal OR1HA&GH Bzfhe ”S@ch%ﬁbd’s%d PO cEEcand@M Xi ng
the sanple with anti L7 antibody to al l'ow the anti body to formant| body/

EGFL7 cosgsl texdetgrt the BWHEGIf_EGBLéﬁ ugleptidpseing sempleeand 4p d mpanseler fetectiamgy
ti body/ t
e br epdrcsli SHBE IR AT PRESRDUS P el Sbd 6y i E UG RS S3teP AR ©, O

t he par tdnﬂﬁe:bxarpnﬁamﬁnd prdﬁeenm@mbpd@amﬂ (ag nbaskdgn tHeseqripdsroviddd iahtichodi es

and the nethods. of detecting antibody/ EG-L7 conpl ex are chosen accordi ng
to the rypasEreiiseesy oeaplitgglone a%awtqrﬁl&q}a%pﬁeﬁﬁ%%w@%e REARART y

comgt i LinkenetEGEIWRRA@ssays, and steric inhibition assays. For sanple

preparation, a tissue or “cel | sanmple froma mammal (typically a human
pati ent) may MOnﬁemth&ismfmheemVﬁﬁloaantﬂhmpmmblsabemptisﬂngale&cm'mt ofimted to,

cancer Su st state, ova st OnB.Ch

ancr eago b HEHatR, usia Fokermon alBude utt fisuS petbsamt) il TgonEss ur e
in ser U%chﬁ%gé@@bﬁex‘éﬂﬂ)l@%sﬁ@hﬁbl@i%%cﬁb’mﬁrd/aﬁ‘f :y§tté’st Qhd BERFPHINGA skRpe i N
the art includi ng, but not limted to sur gl cal exclsion, asplration or

bi Opsy frpive test mnﬁ%ﬁme@ sanedes e rdviezdnnsaribed aed bbled itargencrate BRN#anpl e i s
fi d.e the |ik | be fixed
R R e O T R R e R

Hl st ol 0Qugrt. PhabRh PG dMﬁﬁQ@@d @LflchttB@t thE S@gﬂeﬂf&reﬁlﬁﬁ)oblﬁﬁﬁ of tdc rdmiRatonelcogy, "
3rd edition (1960) Lee G Luna, HT (ASCP) Editor, The Bl akston Division

MEGr aw- FIRY IB80RTCHiRp RPN clRsiiRn off Benca il faycorasenial toshd euprassaskinpat hoI ogy
e RN g hode.l L oL AR, A08, FRLANL ARG 090 Mghe V
with a particular array member indicates that the sample from which the probe was derlved
20  expresses that gene. Differential gene expression analysis of disease tissue can provide
valuable information. Microarray technology utilizes nucleic acid hybridization techniques
and computing technology to evaluate the mRNA expression profile of thousands of genes
within a single experiment. (see, e.g., WO 01/75166 published October 11, 2001; (See, for
example, U.S. 5,700,637, U.S. Patent 5,445,934, and U.S. Patent 5,807,522, Lockart, Nature
25  Biotechnology, 14:1675-1680 (1996); Cheung, V.G. et al., Nature Genetics 21(Suppl):15-19
(1999) for a discussion of array fabrication). DNA microarrays are miniature arrays
containing gene fragments that are either synthesized directly onto or spotted onto glass or
other substrates. Thousands of genes are usually represented in a single array. A typical
microarray experiment involves the following steps: 1. preparation of fluorescently labeled
30  target from RNA isolated from the sample, 2. hybridization of the labeled target to the
microarray, 3. washing, staining, and scanning of the array, 4. analysis of the scanned image
and 5. generation of gene expression profiles. Currently two main types of DNA
microarrays are being used: oligonucleotide (usually 25 to 70 mers) arrays and gene

expression arrays containing PCR products prepared from cDNAs. In forming an array,
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Pat hol ogy, Washington, D.C). One of ordinary skill in the art wll
appreciate that the choice of a fixative is determ ned by the purpose for
whi ch t heweanple99s to be histologically stained or othecriuseoanadogzed. One
of ordinary skill in the art will also appreciate that the |l ength of
fixation depends. upon the size.of the tjssue sanple_and the fixative used.
By ey GHERRHRTGSS Sl el fbrigticd FiRd togghpvrace g dEEsth or mal dehyde,
may be ysgedifdfdntodhsSamnbeinGrerally, the sample is first fixed and is

t hen dehydrated through an ascendi ng series of alcohols, infiltrated and
enbedded wi t Ahpakfafmétnx dienoChip® $sehi vRicoginediby swmikbithitematiiag sysersanpl e
may be sectioned, Alternatively, ane nay sectiaon the tissue and fix the
sect i ons"IBHt ATRRILSS #7 gbr&ﬂtwrﬁﬁreéys Stiad eljgonstlrsiieoNRL» B étied and
processedoidAGRRr Rfkjsh (ﬂy%o%ggl‘é@tMe's ORAh11YES RRAOL QAN CPE Sy B Gized oMW @hssOf

Hi stol ogi cal Staining Me of the Arnmed Forces Institute of Pathol ogy",
supr a) . v@&tarhy eendfingmmafffstmicohducterayaspephelahpgraphydend solitl phass ohomidal mi t ed
to, Parapl ast rol oi.d, _and Ti ssuemay. On .Lissue. sa e | s,.enbedded,
he samprnn eRaRlGHicy ARty SR SHE0 OGRS SR Geh Bist Rantal
of H st ekQehtGalmiflonk BF B&hidEEhRE oRfodRRoAIEBRLEPLE 89nthElsiddtin kBowh

Pat hol ogy",. supra). By Wag of exanple for this procedure, sections nay
range f reastiaboen thelrrak the Bylutlization ppterns and ugmdl antorptiqsisan i aKkeresded Gnce
sect.jon t ect.an h | e ard
et Hoas et BEREH ATRnTRMu R BPAGOR Kb Bl BT ReaEN R Bt 0K,
si | ane, sgfvaici Baclp@éne-ib réprSscnted andhd dreayl bykeserBy of\diyfetint eXgamukotiidie
paraffin enbedded sections nay be attached to positively charged slides
and/ or ProbgesEaguprebe pif porsstsefla Resicaimateh ofjgeraclcoHdhard prdindided as the

nmbeddi il , ' ' I e ,zed and
embeddi 1y HBIc‘FJo'ntﬁE. Thé;ﬁeer?ét&ﬁﬂ?chsp%ﬁé 2% Sga}ge;lgggﬁgg c¥m! E%@le%éf t%‘tﬁ@ an

01
rehydr at eg to water. I Ssue ‘secti ons ara y several
convent ipartallas genecarddhuembodols olgd egpreskion of Xengehne, Thy nesmegclapdba dgtfeadual |y

descendi.n eries of alcohols nmaybe used (.See e.q., "Mipual of. H stol ogical
St ai A1 G RBIRGHTBF TEHE! ROVELY ORISR St IR EGH Tisiseb By Posbir 2) . -
Al ter nafd'is\{ﬁ’bﬁli%eﬂ%‘@f(%%lfsn%' %gﬂlé/ta?gé@gé&t&a%s&ﬁi@.a'Tﬁfsfﬂap%'t@ Qet@&:i‘ihé’ F2ckoBGENL S

such as Heno-De7 ~ Houston, "Texas) may be used. Analytical nethods for
EGFL7 alahd ngespeciéic bybmdiraicwfthatipentributesws thy sigabensired fabtlcgdrfE@rnatch

| . i mypbi }.i zed 1 7 | | abel ed. .ant.i - EGFL7. ant.i.bod:
hob | Pyeh Tt MitBETe S s e i ierts PROEDAR A BSOS et agent s
al so ar erduee Wondosd sfaBEp&rfect Maechl OB o de@rmhinic dyatdeluecdrabbafit uneisitpnal ity

that does not interfere with the binding . .
20  value for each probe set. Probes are chosen based on current information from GenBank®

and other nucleotide repositories. The sequences are believed to recognize unique regions of
the 3° end of the gene. A GeneChip® Hybridization Oven (“rotisserie” oven) is used to
carry out the hybridization of up to 64 arrays at one time. The fluidics station performs
washing and staining of the probe arrays. It is completely automated and contains four

25  modules, with each module holding one probe array. Each module is controlled
independently through Microarray Suite software using preprogrammed fluidics
protocols. The scanner is a confocal laser fluorescence scanner which measures fluorescence
intensity emitted by the labeled cRNA bound to the probe arrays. The computer workstation
with Microarray Suite software controls the fluidics station and the scanner. Microarray

30  Suite software can control up to eight fluidics stations using preprogrammed hybridization,
wash, and stain protocols for the probe array. The software also acquires and converts
hybridization intensity data into a presence/absence call for each gene using appropriate

algorithms. Finally, the software detects changes in gene expression between experiments

100



of EGFL7 and anti-EGFL7 anti body. Nunerous | abels are known for use in

i mmunoassay, exanples including noieties that nay be detected directly,
such as fwoanoehewae, chem | um nescent, and radi oacti vePCahshalo/oamInel | as
noi eties, such as enzynes, that nust be reacted or derivatized to be

detected. The l.abel used i s an etectable functionality that dpes not
"t or 1 ot RIS G AY T ERE PUHAI (1 BEEL PO A6 ed NIRRT
| abel s gpRwWKkRPIGLHAS f31SErthd dafARARSay, exanpl es including noieties that
may be detected directly, such as fluorochrone, chem | um nescent, and

radi oacti ve [abahecmhgdimehis, the trepinenit sssfor 8 nolvensslestlymes the gratp nust  be
react ed or.geri%atfzeg to be detected. Exaqgles 0 .§uch | abel s iPcIude t he
r adi o sSPBPRLEST CQPECTY SARCC UL GHGe FHATAN PG P BRe e S U RS Sr e eart h
chel 3t egafderfrhatemas CRbrBadnOmial rdghic\cahder Sifcad L@ HEIK J38arBBEk delisaflgidnyat i ves,
dansyl, unbelliferone, luceriferases, e.g., firefly luciferase and

bact er i apftitiggictsaicame, prepss caimgt, nepgeblagtopsrs, mslgpomy.eastedrainomaggastric

di hydr O%Qﬁ&?,l %ﬂr@&%l c%f'ge?’(gﬁ%é,se%ﬁtﬁgﬁa? @ar@ﬁlro%%, zin cgmﬁ)endgl!niéﬁlai Déhcer. .
phosphatase,(b- gal act osi'dase, "gl'ucoanyl ase,” Tysozyn¥g, sacchar i de oxi dases,
e. g., glestiosancexictlalargiogatiacihaselibkiddasarciadia,ghdbostodeilphe sababma.

dehydr ogenase, heterocyclic oxidases such as uricase and xanthi ne oxi dase,

e ) .
coupl ed wi t h Biplogisslssaplesaye BHSTBYSI %G ar Ggelt Pedeititien PoBOK BT SamPtye
pr?%[;gﬂg F%H&Qmﬁédih‘l%ﬁt, tﬂ@&&@%ﬁo@fﬁhﬂﬁéﬁme&@@ﬂ&f’a@ﬂ opxidase, biotin/avidin,

spin bact eri ophage s, stable Tree radicals, and the Ilike.
Convent inales nEMaadfacanre avai l able to bind these | abels covalently to
i des. .For. i nstance ouplin ents such as .

roteins or pol t " a
Gi al dehydes. T8 3PPl ASREC B MednYRNGR N etcle B manhirecon e mksists 2ed
benzi di ngefupfdd tHeakrh &8, ﬁ@ve@i%nuﬁ&/ﬁr HRgh&% dMBe aﬂggﬂd@%eﬁc%l@utgbom@

above-descri bed fluorescent, chem |um nescent, and enzyne | abels. See, for
exanpl e prayid:d. Pee. artide of Raguidctarecopfirisoy & aettzipgr andd [8hd 95 pades amety aes) ;

0145109k oPotist g tEine S hARRTonur Befliador st Yalsan . and
Nygren, sgingddsSdtoCBtorddlHerSytadWReBimed3Pom 40/4ridd o IA&2)s sukhek glakeer | abel s

her ei n are.enanes such as horseradi sh peroxi dase and al kal i ne _phosphat ase.
The conjplagtiei he eantaperholdsyesompasiiondrtieh tsiw itsalf prvdien eembied #ithi body is a

e SO0 TR RO LAl O
Pr epar atma@rhadt asreziyamecadstpoba@yr ekampleghé esnthiaer sebé in mbaydmub salutieassay, "

in Methods in Enzynol ogy, ed. J.J. Langone and H. Van Vunakis, Vol. 73
(Ac é@em%ég pF a¥l hjdne 48 Rperméwvi’}%?y a Bgpferpyig injgotionmggdle). At least one

active agent in the composition is an antibody of the invention. The label or package insert
indicates that the composition is used for treating the condition of choice, such as cancer.
Moreover, the article of manufacture may comprise (a) a first container with a composition
contained therein, wherein the composition comprises an antibody of the invention; and (b)

25  asecond container with a composition contained therein. The article of manufacture in this
embodiment of the invention may further comprise a package insert indicating that the first
and second antibody compositions can be used to treat a particular condition, ¢.g. cancer.
Alternatively, or additionally, the article of manufacture may further comprise a second (or
third) container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic

30  water for injection (BWFI), phosphate-buffered saline, Ringer's solution and dextrose
solution. It may further include other materials desirable from a commercial and user

standpoint, including other buffers, diluents, filters, needles, and syringes.
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| mobi | i zation of reagents is required for certain assay nethods.

| mobilization entails separating the anti-EG-L7 anti body from any EGFL7Y
t hat remawo=ofowesosn sol ution. This conventionally is aecomskéishagoby

ei t her insolubilizing the anti-EG-L7 anti body or EG-L7 anal ogue before the
assay proced adsorption to a water-insoluble trix or rface
(Bonni ch ot _dihe folfo S ar%fX?&%ﬁef@the BSthedANRMPOSIAN Plghe f1benegh

using g |uﬁHﬁf§t%bﬂ’ﬁﬁYd§rl&fsQ§l§er Bl HRADhts @iy BY pﬂa@t%%ldugﬂvkﬁ ﬁie@nétﬁ?d@@ﬁﬁtlo'%GZL7
anti body or EG-L7 anal ogue afterward, €.g., by inmunoprecipitation. The
expr essippoviddd ghowt.ei ns in a sanpl e may be exam ned using

i munohi st ochem stry and stai ning protocols. |nmunohi stochem cal staining
of tissue sections has been shown to be a reliable nethod of assessing or

detecting presence of proteins in ﬁ | mmunohi st ochem stry ("1 HC")
techﬁiques utilize an antibody to ﬁ visualize cellular antigens in

situ, generaldombyrchily QUGB ©a@nts doFPF@ 36 BNthe TE&EH@%% wel®tiscd A8 r8ing to
preparation, a tissue or cell sanple froma manmmal (typically a
hunanpaﬂm@mﬁxﬁﬁﬁwlb@ﬂwﬁemﬂﬂﬁﬁéOﬂxwwwéﬂuhﬁﬂﬁb obt ai ned by a variety of
procedures known in the art including, but not limted to surgical

exci sion, aspiration or biopsy. The tissue nay be fresh or frozen. In one
enbodi ment , tE’xam‘thTp|C€bnb&t15h>é€ﬂ[uﬁfadlzedfhﬁﬂﬂ$ﬁA!nﬂb@d:léiaff| n or the like. The
ti ssue sanple may be fixed (i preserved) by conventional nethodol ogy.
One 18f or di ndiys @qampﬂe ﬁiﬁ‘rmqlﬁﬁatﬁ? the\kxumanaﬁb%ef ‘emmﬁtantﬂwmw deugflh

fixativ g&ﬂﬁﬁ
hi st ol oglnlca ?géﬁlm ne %?Résnﬁlg?lymﬁ@g&g‘ﬁ% }éwéﬁé:& or di ﬁtadrlysé(ﬁl P “in the
art wil lof @fcsmna@ﬁm&nﬁmﬂ@iwiarttertekteSﬂhdhg,tH’ubdxfc HaakhSemnedeemm Inspiancddfe si ze

Conbi natl v R-Gac D] A1) Sk iR he L EOHGT BHEGE EXE- ot ai ni ng

and/ or fluorescence in-situ hybrldlzatlon Two general nethods of IHC are
avail abl e: direct and indirect assaysM#gddy#digdethads he fir st assay,

bi ndi.ng of a et r d
dlrggtly Th?@hg8&%c%82%2§9%32328a%ﬁhﬁgﬁygk&‘gégﬁg' SJ%ﬁf@mﬂﬁk HU%? scent
tag or aontaiminghe [EAbedndd® PGE dampimritackiad yhe vbitdd-énd demuinsuaticzed wi t hout

further antibqd ctlon pical .indir Qt as nconju at ed
pri mary eéme?%ﬁga% Bﬂh taadﬂ)H@ﬁ%fﬂPY@@{Y Rl AN l%}ﬂf&@?@&ﬁ%@% 188t i body
bi nds t qnd hye 1%%35 a;n ROFLHQANed YhEL ﬁ{‘ifﬂ@@@ﬁ?ﬁ@@ SEQID ﬁ@dsz by EQNR ugat ed

to an enzynmati c label, a chroanenlc or fluorogenic substrate is added to
provi de (RABERIYi &%PGWI&TSGEPGM@@AIC@PBMQ élaﬁ\ﬂ @O fHoatrt ondospnihgtichbgause

SEVEL al seco rkjﬁl{ﬂ:}{’ldaonmtal e?&%gelsgnsig A mlrlr%?'ecéntl\gnoay 41(*:i was oebn[alned by immunizing

Egfl7 knockout mice with recombinant full length human EGFL7 protein expressed in E.
coli and refolded. Antibodies were screened by ELISA using recombinant human or murine
EGFL7 coated plates. A panel of function blocking antibodies were identified by their
ability to block HUVEC adhesion to EGFL7 coated plates. Several antibodies were
25  identified as cross-species function blocking antibodies, including one designated 4F11 (see
co-owned International Patent Application WO 2007/106915, filed 16 March 2007 and
published 20 September 2007).
Cloning of murine 4F11 variable domains and generation of a chimeric 4F11
antibody — Total RNA was extracted from hybridoma cells producing 4F11 using standard
30 methods. The variable light (VL) and variable heavy (VH) domains were amplified using
RT-PCR with degenerate primers to the heavy and light chains. The forward primers were
specific for the N-terminal amino acid sequence of the VL and VH regions. Respectively,

the LC and HC reverse primers were designed to anneal to a region in the constant light
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epitopes on the primary antibody. The primary and/ or secondary anti body

used for inmunohistochem stry typically will be | abeled with a detectable
noi ety. Nuoenour9doabel s are avail able. Aside fromthe saopluS2goepapati on
procedures di scussed above, further treatnment of the tissue section prior

to, duri fol | owi ng 1 HC desired, F le, epit trieval
ot hods. (CEy 2 SRty dpaey (" Shishree gkl X B isreB bl be carr | ed
out (seeymflifted VERNY IR eR! clorfdBRhto rhdMMAR SHRGHEBANVeAbR)to 203erdtd 296) ) -

Fol |l owi ng an optional blocking step, the tissue section i S exposed to
pri mary chmdrizouyibédy ctelFd Lif Thecpadynucpretido skquendei afghamekertsnwsrd csamireid| using
condi tions.such that t% rimary anti body binds to the target protein
antigenr?ﬂnFﬁ@q??ﬁgﬁén @%ﬁle. Appropriate conditions for achieving this can

be det erm negdiker b mewgedﬁ@ﬁr@bhmc@wr RikghcoenbisihmBweii -ant i body
to the sanple is determ ned by using any one of the detectable |abels

di scussddreabagesmid et ©F #1s york ka menswplepsFangkdisplan vpeon alaongists f 2 HRPO)
whi ch - ' ti: ' : h
N e I B T
conj ugatcenkiito ofitht istibgynalkeqlenbd fidsd ke VL gl CIY1 Homhine pf thercyepditlighody
(e.g. the primary antjbody is rabbit polyclonal antibody and secondary

ant i bodyh#i8 age e ssaend qoasBistl i sth sty saprace hend 1@ Hgs I rep et domainbe
mounb ed BRft LRSS PPEkin RIIARABALBEAADRLS LAPProfleh P/ Ned, €. 9. using a

m croscope, and staining intensity criteria, rout y used in the art, may
be enpl oyed. Totrhee ths €DR pmtthdgperviknabie ra@sorsdnpe i & were maficthintdhthassays,

|l established and wi del din.th ial i i
hauetr PuREBR BT s s M PP R ENor 0 BFtoRt pregirent ¢ PREFAR LY Wnal ogue
to conpeigupbd Dakd'8). tE e @Eaa&ﬁinﬁﬁ%kozlowﬁ%%éidnm&@%@ﬂe@%th@huﬁlaﬁi - EGFL7

anti body antigen-binding sites. The anti - L7 anti body generally is

i nsol ubichiscashstretanter: pesiadrsed-i4hd 1c SERID NOoA nAG-SOER; $1HR IPMN@et2)and EGFL7

eary. | Wl RERANG: S B A AT R H O RE R, K b 3P5g *™
part ner MﬂszEgHECNQbM)i AE95-102 (P3; SEQUID NOgBHGwErshelfed! RRcOAINGh Bgalpar t ner

was precli\fitate after the conpetitive reaction). The anount of test sanple

EGFL7 i $MagGellwgeegalpl.diel Biddrd2: 132V he (1206 Uhevoinabhyed antibatyend aatigeasur ed

by the %H};lk&[é& cPystdlBE &ﬁregﬂgé%cﬁfﬁﬁgagsiﬁ?ﬁ 10 bP AR (il fo e"}%a%f*&ﬂé’%ht@c‘im””t S

of EGFL e prepared and conpar e test'results to
region thus it seems reasonable to include this position in the definition of CDR-H2 when

20 humanizing antibodies.
4F11.v1 was generated by Kunkel mutagenesis as both a Fab displayed on phage and
as an IgG using separate oligonucleotides for each hypervariable region. Correct clones

were identified by DNA sequencing.

Framework Toggle — To identify framework positions important for binding, a
25  framework toggle phage library was generated to offer either the murine or human amino
acid at position 4 in VL, and positions 2, 48, 69, 71, 73,75, 76, 78 and 91 in VH. These
positions were diversified as outlined in Figure 4, by Kunkel mutagenesis using 5
oligonucleotides to mutate 4F11.v1 that was used as a template.
Randomization of the hypervariable regions — Sequence diversity was introduced at
30  positions in the hypervariable regions using Kunkel mutagenesis. To generate a single
position library (SPL), each position in each hypervariable region was individually
randomized to all possible 20 amino acids using oligonucleotides encoding NNS. This

resulted in 76 sub-libraries, each having a diversity of 20 that were combined into a pooled
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gquantitatively determ ne the anount of EGFL7 present in the test sanple.
These assays are called ELI SA systens when enzynes are used as the

det ect ablwormarkies®s Anot her speci es of conpetitive assapCTaskéiead3®97
"honbgeneous” assay, does not require a phase separation. Here, a conjugate

of an enz with the E i s prepared and used such that en .anti.- EGFL7
ant i body* Eﬁ@@%ﬂﬁlﬁ@régﬁ)% RSB LS ¥igas < MEERPY (e BEHY

modi fi egnt BFtIﬁW@f‘%aﬁ@&lé Wgtohs. THe did 'te?n;ﬁé’t_%@useﬁh@r ﬁ@ﬁ%gne@fs_ﬂaa dne stop )

i mrunol ogi cal ly active fragnents are conjugated with a bifunctional organic

bri dge tcodem(Tekyimshe meddlast GPRolxI,d2s &3 Hloh2ugdik el wedletingdhd wrlduse

with anti-EG-L7 antibody so.that hinding of the anti:EG-L7,anti bod

b b Sisogshn hee etk 85 SEL A8 Plepelpufiaid BartSafRdniEiNod per
se i§ Wallghypicathd geslcomdaan tdwriegpondafg tBphite. St eri ¢ conj ugates are used
in steric hindrance nethods for honbgeneous assay. These conjugates are

synt hesi zed Byr deJanisst lirati¢sn g oHgormclegiiderow ee incrpaneicd hmuapearin whigh s mal |

EGFL7 fragr S ' : i [ - | £~ tQ bi nd
the conj dadea i for BRnSLFA RPN LUPRRNG B ARRMSTS Rl CPR B2 8.2,

pr ocedurie CORHEGHL ih ODRsKEDund 98 ih€DReld8. sanpl e will bind anti-EG-L7

anti body, thereby allow ng anti-hapten to bind the conjugate, resulting in

a change in tr&etRrpfpbrgelibraries cOHRRy eI Ignee tyintroducehiyrgaty n
fl . i fi . 1 Lgul arl
PP R P RS Ru AOPRISDRITRT AL GRS | B

are use Ion o or anti - nt i"bodi
sequent isepargtalydwi26 il assays cntainmpbod ng eflolagunuelBGider SantVM HodyH 3.5ubkd to

adsorb test s e 7 at t le is rempved as b ing, the
bound EcRUMECTLLERTAT, 305 B Eeedl rhlmir e i rosede v Ani1 body and
bound materi gl, dehelahohc HRRGBHED glremihﬁﬁeud%%eg@ﬁ%ﬁt)sphm@ateamunt of bound
tracer is directly proportional go test sanple EGFL7. "I n ™simultaneous”

sandwi cloligemujeotidbeditestyd teantpidace divawity separdded dinpdfapeeushoidithy t he | abel ed
anti-ECGFL7. A sequential sa i .ass i an anti-EGFL7 nonocl onal

ot [ BoayhieBRaS BERk) Bor BRGPH. I8 BRT T kuRE A Ralss Rih P8 pe ot ner
i s usef performddeistal 960w SR PORES atk OFroGhE phospheryl A6 LeRiNg clRbRdIRERLYnEXENPI ar y
detection assays for EGFL7. Ot her nethods now or hereafter devel oped that

use ant i(tECEL 7 Htasddsd PA00mBunkekicmplvie PaiBm 2EBRroTresP@NGIRE:$tRRIERHORi t hi n
e oCoRg DS EFL AL DL RRRANG RS ST s LD BB 8PS
anmount ) aa9@ra fonQahiapsd°defos b nfia.agd then@obléd paliys Tht antdatidsgmplateawdy thtwgi cal
Sam € T i by adding 0.5 ul 10 mM ATP. 0.5 ul 10 mM dNTPs (10 mM cach of dATP, dCTP,
dGTP and dTTP), 1 ul 100 mM DTT, 1 ul 10X TM buffer (0.5 M Tris pH 7.5, 0.1 M
MgCl,), 80 U T4 ligase, and 4 U T7 polymerase in a total volume of 20 ul for 2 h at room
temperature. These filled-in and ligated products were then each transformed into XL1-Blue
cells, grown in 0.5 ml of 2YT containing 5 pg/ml of tetracycline and M13/KO7 helper
25 phage (MOI 10) for 2 hr at 37°C and then pooled and transferred to 500 ml 2YT containing
50 pg/ml carbenicillin and grown 16 h at 37°C.
Phage Selections —Multiple forms of antigen were used for phage selections. Full
length or truncated EGFL7 (5 pg/ml) were immobilized in 50 mM sodium bicarbonate pH
9.6 on MaxiSorp™ microtiter plates (Nunc) overnight at 4°C. EMI2 and p2 peptides were
30  also biotinylated either through their free cysteine (using maleimide PEO,-biotin; Pierce) or
through the free amine on their amino terminus (using NHS-LC-biotin, Pierce). For

biotinylation reactions, a 2-fold molar excess of biotin reagent was used in PBS.

Biotinylated EMI2 and p2 peptides were captured on NeutrAvidin® (2 ug/ml) that had been
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an individual, such as a human subject. A variety of methods for detecting
pol ynucl eoti des can be enpl oyed and include, for exanple, RT-PCR, taqgman,

anpl i fi cavoenmomevdeads, pol ynucl eoti de mcroarray, and tireTiisk@o/obvhods for
t he detection of polynucleotides (such as nRNA) are well known and i ncl ude,

for exanple, . hybridizati on assa usi conp| enent ary DNA probes (such as
st tu TR 8 PO ARST ™ O e P 1 M OBRL B RHER BIEE ang
rel at ed oL euiuh: GUe%. AANHaNaWRUS oA 6! & 1861 IhaRRLIBIbARTIMOaRES@YEcd)such as
RT- PCR usi ng conpl ementary primers specific for EG-L7, and ot her

anpl i fi cati ohagpecdiassicd iromethesdbyuresupdmatent dndsuspeadqsl io, PRI eontdieidg DNA,
SPI A, Riho-SPILA, _SI.GBA , T d the i i pl ogi.cal I from mamual s
can be conpaniestrynau gt Drein o0 PBkery RoteRRanfBoRar BaabfEE dor bl o
or PER amadryshéa 1H@linc@Kait, ehicBlitePGiRl 152 AY S ashbg Bxtassi eI lithiFRd ydhtffRgassays
are well known in the art. In an illustrative enbodi nent of the invention,

a met ho®-For Toegcaly P& PIEILandbrmnad phags wire Plyéiddyl ingehabing theotglsi vigs 20

pr oduci r R Rt | i st one
oo IR AT BRIPLS: GEBIAC L AOSEILRL 90 10 0, iy 51
sense an¢hplifitd asing XIA-Bhecslld andavipB K7 KEpdr phafNAR] groeneivernighndt 3ECeiat i ng
the presence or apsence of the anplified EG-L7 cDNA. In addition, such

met hods 2dan oP W& mbeerlamecidin. s dtcsy fphaghgluted frasma fgetcanigating wekhe cthe

amoypt  (heveledto AlerEHiinbe drBd ol PARGiaf: cGRATRINE W&t B asB¥s
és t he %

si mul t aneously exam ni'ng evel s a conparative control nMRNA sequence of
ahousekeeptingergene such as an actin fam |y nenber). Optionally, the

sequence of the anplified EG-L7 c can_ be det erm ned. Probes and/or
ot imer sy S CEABEHEALSICY ' TRTSC] b PR THPRENE PR USOuRDR SEINE, o
radi oi sQhARGrafiéiUTBRARMatCPPRPAE: ifioPhiivH BRSEENby EHRLSANUR A vidin®
chem | um nescent conpound, netal chelator or enzyne. Such probes and

pri mer s feml) b (esaetcsoledetng end bhenopresmgribewashiEGHNT apd topmetdtestte ddewi n a

sample and, as ans _for detectin el |, expressing EGFL7 proteins. As
wi 1 15 be UemePupeigs o Revaiieliua S rdgiclodiBhear many difforent primers
and probes MaYGEoRLQRA-Gbr GErehing PAPBSEsORRA NRiSRINEDGEGaIPS HoHeted ih n
herei n) and used effectivel X( to aﬁl i fy, clone and/or determ ne the
pr esenc@9dcelih Yepoes exdingniar ¥l aoid (2R bare trapsikpsd intp 203 aells wineHbels of

e TS B 3 GEAL O LS R GRS LD BhPRLNE 0t s,

containing no FBS and incubat’ed at room temperature for 5 min. Each chain (25 ug) was

20  added to this mixture and incubated at room temperature for 20 min and then transferred to
five T-150 flasks for transfection overnight at 37°C in 5% CO,. The following day the
media containing the transfection mixture was removed and replaced with 23 ml PS04
media with 0.1 ml/L trace elements (A0934) and 10 mg/L insulin (A0940). Cells were
incubated for an additional 5 days after which the media was harvested at 1000 rpm for 5

25 min and sterile filtered using a 0.22 pm low protein-binding filter. Samples could be stored
at 4°C after addition of 2.5 ml 0.1% PMSF for every 125 ml of media.

Affinity determinations —Affinity determinations were performed by surface
plasmon resonance using a BIAcore ™-2000. Truncated EGFL7 or p2 peptide was
immobilized (approximately 50 — 200 RU) in 10 mM sodium acetate pH 4.8 on a CM5

30 sensor chip. Purified IgG variants were injected (using a 2-fold serial dilution of 0.5 to 1000
nM in PBST) at a flow rate of 30 uL/min. Each sample was analyzed with 3-minute

association and 3.5-minute disassociation. After each injection the chip was regenerated

using 10 mM glycine pH 1.7.
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technol ogi es. For exanple, using nucleic acid mcroarrays, test and control
MRNA sanples fromtest and control tissue sanples are reverse transcri bed
and | abelw0 20w/gyeqver at e cDNA probes. The probes are themrChmyuseéidioz®d’t o an
array of nucleic acids imobilized on a solid support The array is
configured sych that the sequence osi.tion of f the array
i's known. Foﬁ%@ea&msgonsa VG5 CEFT 6 OB PURRRRE § Roroh J9 ﬁe A

expr essgghy 1GENt Bil maﬁgaﬁasaerarf%ﬁam@@aus%ﬁg BﬁME qn&)raoﬁaw%qlsb&l fo%lkﬁ)frb@rc&
Hybri di zati on of a | abeled probe wth a particular array nenber indicates

that thenslasipl e from vvhr ch the probe was derived expresses that gene.

Differenti al ex sron naI S i de

val uabl e i nf &%?fg‘? hdeﬁ on; sé’fyoa ﬁmﬁgr“%ﬁ?ﬁﬁ@éi fﬁf&}Er n%@gg?/

hybr sdi ZBGFON- @mﬁ@rwesoawo@mumeﬁgrate@ahaﬁgﬂwnts@dlaﬁﬁdauarnatetﬂmefeﬁRNA

expression profile of thousands of glgnes within a single experinent (se
n

e.g., WO/Dat 454 dendiedkied wath 1Ge Bein RBS. AgpEGFLEaatibgdies wergmpded (001s,

i o0, O3 gD o8l B FRE B R
Genet i cs:elﬂi(HUMHO)Zv&eS} hQpp Ao cfeDrgr(ﬁ)vtﬂlrﬁ@iﬂlsrﬁl(EGMLoﬂial) Ayorft@be¢lzaydre n) DNA

m croarrays are m ni at ure arrays contarn“pg gene ragnents that are either
synt hesisg&gddn et wyhaﬁtaaﬂbrdyStﬁarkcthteomooﬁgrf asded celyy Fach abedy at es.

Thoygands, Qh 960wl ﬁyﬁ{;)waté eﬂ{ee[ﬁ § §6rd Puft dSWA %135 RAid 404 by Pi cal

m croarray experinent iInvo t he fo | ow ng steps: 1. preparation of

f | uor escemthrgnizadmmltat of el etithf substrdNAnd thoh atoatiatécl cmﬁit)br mcubamﬂ for 3@ min
hybri di za of, the |l a et o t he m croarra washi ng,

o7 o i nghd b ey B PR LB {adnarc g 8 e dou g 4R "Phrage. and
5. genergigIoANTf Gigne (PPORICGRP PRIbCRY é?lfd'c'aI%ﬁlate@Hsrp%fHehﬁ’ofttH@to'ﬁﬁ'c@Hé Meea. of DNA
m croarrays are being used: oligonucleotide (usually 25 to 70 ners) arrays

and geneT heppreessparofariathet bamdas fedatPerrpplotied rgript gisanoacentiatonsc®NAs. | n
for rharragyol i gonucl eotides can be either prefabricated and spotted
to e fﬁ‘r“ directly synthesized on to the surface (in situ). The

Affyrretr X CGeneChi, systemis a commercially avail able mcroarray system
whi ch c#@ﬂ—%@%ﬂ&&w abricated by di rect synt hesi s of oligonucl eotides
on a glass S%M@ﬁé Ador’ sz/p‘i‘%”enﬁ LR acct év%%‘u eedsfo H&ﬁ{%lll};é’tlo%5 fTers,
are directly syn SIzed onto a ass a Cco at

sem conawuetFai 1b%e@opﬁ@t@hsdnbﬁwmamdwkappdl S@J dcdnapﬂaﬁcetheh:emeaals IBywdnhesi s

t echnol ogi es. Each grray cont ai nil to 400,000 different El i gos._and each
ol i go .§3tgﬁre%ﬂl Vithdaemain; kaek compligisnissity dgterauniggiregion (128 faranyiidpaasar o

synthesig&d kg affd‘g Canﬂgé‘rﬂeq{iﬁlaﬂrh&%zoﬁaﬁﬁé{wrk he WPt dicEst LRk patterns and

S|gnal Intensitie e Interpret
(4F11.v1) that could be displayed as an Fab on phage (Figures 2 and 3).

Antigen Evaluation for phage selection — The 4F11 epitope on EGFL7 was mapped
to the second EMI domain and more specifically to peptide p2 using a competition Western
blot analysis (Figure 1 and 5). Phage displaying 4F11.v1 bound to immobilized full length

25  and truncated EGFL7, but significant non-specific phage binding was also observed using a
control phage (Figure 6). For this reason, the p2 and EMI2 peptides that block 4F11 binding
to truncated EGFL7 were used for phage selections. The peptides were biotinylated either
through their free cysteine to generate p2S and EMI2c¢ (using maleimide PEO;-biotin;
Pierce) or through the free amine on their amino terminus to generate p2N and EMI2.n

30 (using NHS-LC-biotin, Pierce). To assess binding, biotinylated peptides were captured in
microtiter wells coated with NeutrAvidin®. Phage displaying 4F11.v1 were used to assess

binding to captured biotinylated EMI2 and p2 peptides. 4F11.v1 phage bound to best to p2S
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terms of gene identity and relative expression levels by the Affynetrix
M croarray Suite software. Each gene is represented on the array by a
seri es ofwai2bfoerzeqwts ol i gonucl eoti de probes. Each probe parmscanssans of a
perfect match oligonucleotide and a m smatch ol i gonucl eoti de. The perfect

mat ch prope hgs sequence exact | onplinentary to the parti.cul gene and
thus mo4EBRES 7L e ATRNBCNBAES Fant e yangreic A e R aB8T AP Prbr o f 1 om
the per f@flny R LEpRIORES BYedFoShiRging D ARNSHRSLALE doaRkdatelf he center base

position, disturbing the binding of the target gene transcript. This helps
t o det er m ne Scheenbacfkamemork pdions ndpe tiaficw oty togildilbadriy ovasphsneddond r i but es

h ' I d.f h f h_ol.i The M . i
sof t var 0808 or HCQion g ingsth o R0 sl Ehertide It B Y Bres

f r omst hesme®frofhBie RRT fRGH wWIBLSIY tBleORIaste i HRin6MRBIdIMpbRenbPEAkdbE Or
specific intensity value for each probe set. Probes are chosen based on

cur r ent abwidspetef enchtpgmledzeasBion(Figura Sy dnHee a¢idebwslenereriiaspoand #fidrds. The
. { . . , A
cone. " a o8 o BEREd R IRPRBLE U FADS LB BRI T AN L O et "C e 1

out t he léndhoiigp@atd dindofg. up to 64 arrays at one tine. The fluidics station
performs washing and staining of the probe arrays. It is conpletely

aut omat ed angdceenia OPRfppsitio®dH &er 1 i8éhtERERHEP SR vEabds Mangee probe
array. Each nodule is controlled i ndependent gﬁ{ through M croarray Suite

sof tiar &osigion &ihypagr were aanmated using B denmmvar ks dhasinitiph £ D aisfidfF | 5V R, conf ocal

| aser fl esc ( | asur c I i emtted by
the 1 abdr o LA BRuna e 5 ehang Pe LR ARG S EG CRh B b On vt
M cr oar payitibulirt €ach dDRV&re itivitidlysrahdgniltditiodilCsossibRi dndifo acids {dtetas oAMGer .

M croarray Suite software can control up to eiggt_tp fluidics stations using
pr epr ogNRFATSE: 3361 FPHRIREYE ZMCAL R, Pogitd 180Ang SSTdebeishdrangvarkk Spy obe arr ay.
The soft i ] el i i i tainto a
or esencel abebane R SafifeS FonBlitng QK Ll e RO DRE AR e 2 LT D,

t he 1sof teeatretedind thedesSSRIlsaiihe famawgeknehasypatgwsitions B invéHnvaxproduredt sby
conparison analysis and formats the output into .txt files, which can be
Heen w thiaE REHeRutedar SRy PHHECTIS oligbciofidgpdogt F {Si80PrOpPRacome

embodi MgRhRwdrb EhdnbE L TRNDr L8V P Thits, taMore S ERURL fal DR HRiRWRre
consi sting of colorectal cancer, lung cancer, ovarian cancer, pituitary

cancer , npdafed siailienecantyeThe fBhsmeie fanbedei satabta p2P poptidetthatomssepturddead and
neck squanous cel.l cino soft 1iss arcoma, breast cancer,
neur obl &épgﬂﬁl&O%Hﬁeg%ﬁhgvﬁ%@ﬁ Ogté?lgﬁ?%uﬁ%ﬁeéast ric cancer, col orectal

canger (00 . G4 Sl a2 Sl Ronfd Cancer . endometial cancer.

Kon Selection Koff Selection
Antigen Binding Time | Excess Peptide Capture

Round 1 Immobilized 1 hour None —
p2S (50 nM on
NeutrAvidin®)

Round 2 Immobilized 1 hour None —
p2S (50 nM on
NeurAvidin)

Round 3 20 nM p2S in 30 min 3 hours 10 min
solution

Round 4 5nM p2S in 30 min 4.5 hours; 37°C 10 min
solution

Round 5 10 nM p2S in 20 min 70 hours; 37°C 10 min
solution
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testis cancer,
hepat ocel | ul ar carci noma. Bi ol ogi cal
t he def i rvDi2010/1ap90Bi ol ogi ca
sanple is serumor of a tunor.
an article of

FPEASH Yas radha

the inv
the tre

Seleefon

Sanpl e.

e

mat erj al

" hnSEHERioR ofpd

chol angi ocar ci noma, gall bl adder carci noma, and
sanpl es are descri bed herein,
I n sone enbodi nent pCThiS2Mi00B84g7 cal
Articles of Manufacture In another aspect of

nufac e.cont ai
Haticrchaiteha v

ef ul

e.

g., in

for

ri bed above

|5 pr ovigdpee, icRL thtie Bllo RO Rl CrRONBLAGRoNE WA LANAR and a | abel
Ul | S

i ncl ude terfiparatexcafipt bighbstphhestecaveay dyrigythic higes rownds of Ihectioonaaioheargedray be

oA b TR

or package insert on or associated w t

formed fr.
hol ds a*¢
conposi tion(
condPtion an

U

effectlv

AR fmele ast Fupyd werg pi

for

treat

such as gl ass or

t he contai ner

eIf or when conbi ned wi th anot her

énggé P%m”t ' 2

en&e;‘(

and/

pl astic. The cont ai ner
ing the
%§?mﬁ1§ #t ai ner may

be an i @Ec{&ﬁ@@%ﬁg&%&%'l@éﬁnﬁ@&l upéacﬁ CHRIFidavd 99 The AlodPRRMIM’PECIRE DY a
hypoderm ¢ injection needle).

is an awd bbahgenin Yhet pcmftmnN@hY 1M ®R-bbeChapgepthetkappearcd fequcntlydnd at es t hat

t he conpom
cancer.

sbare Sehavetr Romerr inar Sy T

1t10

| east one act’ive agent

n

in the conposition

ey PaBrotgy Q47 tpE

cont ai namwghtft @vQQﬁBQﬁaﬂgeQEb Se R RedwbheE el Dy 2 Whe el NvIN&cfoikPasidd on

conprises an antib

conp8si b &O.qunilig
nbod
crbod el g I TS

i ﬁ@é tosted

the invention;
fei hindimaéo prmpbilisep2

Oy, IR, f Y EE ht%

and " secon

and (b

{1?19 gf’%ll‘ afhe

nposSiI

a second container with a
Bfageteiand usimgithg Gell

Gol 8‘@%%%% ﬂn“zﬁﬁbl

Ions can

JQﬁ%h to
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the article of manufacture may further conprise a second (or third)
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Ri nger's sol
mat eri al s des
buffers, di
exanpl es of 1
t hat vari ous
description |
referred to

i nstructions

cont ai ner CO"!FHHlél H@uﬁaﬂﬂéﬂ@@ﬁ%kﬁﬂkdﬂx %Bta@lg@ buffer, such as
c_water fo |pnf|nn (RMFI nhosphat e- buff ered Qalinp
ition and dextrose sol [it BAng fap2rdGracaiethel i Gl Adhesion hef
sirabl € froma |comrerclal and user standpo| nt, i&Yudi ng| ot her
(EHEELL If i [4e8F s,| A&eW eSka @ds)dykd figes| Thie | olVacwitichRin e
Naripist hof82ind cIRBos| tions df the i hueit | on. Ifold)s under st ood
ehifefa [enbodl nent s may| be1prdqirNed, psyen| the general
i EXAMPLES thﬂgrnlnllv avail abl e reagents
Vit he |Euafipl ed Welte ubed2Oddrd kg3 b%hanlif act urer’ s
YRl eSS GhAEr Wi SGak M1 CaB&E-04 | 2.01E-03 | 54.4
78T
V3 Graft Graft + 8.45E+04 | 2.92E-03 | 34.6
T8V
vd Graft + Graft + 2.31E+05 | 3.14E-03 | 13.6
L1:D28R | 78V
V5 Graft + Graft + 7.11E+04 | 2.42E-03 | 34.0
L1:M33V | 78V
Vb Graft + Graft + 1.23E+05 | 2.40E-03 | 19.5 4.01
L2:N53Y | 78V
V7 Graft + Graft + ND
L2:L54R | 78V
V& Graft + Graft + ND
L3:Y96F | 78V
Vo Graft QGraft + 2.64E+05 | 2.30E-03 | 9.0
78V +
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Exanmpl e 1: Ceneration of Humani zed nu4F 11 Anti bodi es This exanple
denonstrates the hunmani zation of the nurine antibody 4F 1 (nmud4Fl 1)
di rect ed wQanmsRMmE&-L7. Resi due nunbers are accordi ng t ®@CKalsat10(00k@bat et

al ., Sequences of proteins of imunological interest, 5th Ed., Public
Heal t h Servi ces—NatierattnRstitutes—of—Hegtth—Bethesdas—MBA{19934)— Singl e
| etter am no|acid abbrevi at|i e used. |Materials angd Methods Full|length

human EGFL7 andoa t|ravagat ed drefi m of 7boevan [BEGFED3( | e84 dies 1-482) cont ai ni ng
the EM and 2 EGF donmi ns. (|l acking|the 2 qoil ed-cpil ed| domai ns) were
expressed i n| CHO celt%sNahg ﬂﬁyi*?i efd by conventional nmeans (Figure 1)}
Peptides contai ning the 4Fl| 13.-e@iyt ppe on BG-L7 cal|l ed p2 ( RPRYACCPG/KRT;
SEQ I D NO 5} —and EM 2 (PARPRYACCPOAKRTSGLIPGACGAAI COPPL SEQ | D NO—4) were
made synt het i ¢l y.| @afiybri|d8A% Texpr essind the muf NRe hntibody 4Fl 1| was
obt ai ned by i mmuni Zi ng Eg/ 7#gknockput mce with reconblnant full |ength
human EGFL7 protein expresged in E|l coli gnd refo|ded. | Anti bodi es wefe
screened by ELI SA using reddh®®ant human [or nuripe EGFL7 coat ed plates. A
panel of functihion D@k NG [afihf OO €ScMBE JBeni3 {10 Py their abilify to
bl ock HUVEC adhesign to EGHL7 coated pl atgs. Sevefal aptibodies were
identified a$ cross-species BYnrcti pn bl ocki ng ant| bodi gs, i ncludi ng pne
designated 4Fl 1 (see co-owngdrimt ernati onal Patepnt Applicati on WO
2007/ 106915, Lfiled 116 March 2007 ahd publilshed 20! Septenber 2007) . O oni ng

of nmurine 4F11 vari abl e donmai ns and generation of a chineric 4F11 anti body

- Total RNA @g(é? -1 O : i si ng
standard net hods., ‘2’9Waﬁf’%ﬁ@@%ﬁf%\%%@%g?@gﬁfgfeﬂ%é‘a@ys“??? domai ns
wer e anphdoiperakedi i segs. NRriROR waird bx pesgeday lpiGe(vpriante t 3 throughhib) hedwgtedrvg | i ght
chains. The f rwarol. pri.nﬁgs ere specific for the N-termnal amno acid
sequenc ST s utliped 1 l?légieons. Respectively, the LC and HC reverse
primers were designed to anneal to a region in the constant |ight(CL) and
consfant heavh? Iwmanizedpi'11 Krampwarke VarigptsExayessed ws dgGcr oss speci es.

A A A M R e S
hyper vari bl é%@g%le%iﬁ{ QQOLﬂg&é{Qﬁepfﬁ%‘?ﬁ"‘ 30 EortCanBlst | alPd) - | The
phageni d used ¥OFE hi U K i s Sh4inolal ent Eab-lg3 displaylvector and
consists of ».v13 Graft + | Graft + 1.49E+05 1.86E-03 12.5
M4L R71L,
L78A
vl14 Graft + Graft + 1.41E+05 9.84E-04 7.0
M4L V21, V48M,
169F, R71L,
N73T,
K75A,
N768S,
L78A,
Y91F
V15 Graft Graft + 9.05E+04 2.76E-03 30.5
R71L,
L78A
V16 Graft Graft + 9 81E+04 1.65E-03 16.8
V21, V48M,
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open readi ng franmes under control of a single phoA pronoter. The first open

reading frame consists of the stll signal sequence fused to the VL and CH

dormai ns ovothw/i2ewept or |ight chain and the second consiPsTAISed1000B®BL | |

si gnal sequence fused to the VH and CH domains of the acceptor heavy chain
1 h

foll owed by themror—phagecoat—protetnrP3I—Fo—akethe CDRgrafts;
hypervari abl ¢ regi opns from nﬂﬁ@?’ I§71\7§ere grafted | nto the huKlI and hulfl |
consensus accept or 1rarTEV\DrksNﬂypf,generate the direct CDR-graft (4F 1.vl)

(Figures 2 and 3). |n the VUl donmain the follow ng regions Wwere grafted to
t he human consensus|accept or|Kpositions 24-34 (Ll; SEQID NGO 31), 50-56

(L2; SEQ ID NGO 32)|and 89-9@61%3; SEQ ID NO 33). In the VH donain,
positions 26135 (H | SEQ ID|NO™34), 49- 65 (H2;| SEQ ID NO 35) and 95-102
(H3; SEQ ID NG 36) |were graftad, MacCal l um et allt (MacCal lumet al. |J .
Mol . Biol. 262: 7321745 (1996 have gnal yzed anti body and|anti gen conpl ex
crystal structures and found dition |49 of the jheavy chaih to be pant of

t he contact regor hus—t—seens reasgnahd to—tncktide thitpyposttioniin the
definition of Cf?%HJHZ when hymani zi ng amgﬁes. LZE?EH?4V| N?a’l gener ated by
Kunkel nutagenesis as both a Fab di splayed on phage and as an 1gG using
separate ol igonucl eotides for each hypervari able region. Correct clones

were i dé?ﬁﬁ“fsiee‘!flﬂyVlﬂPMdéléf‘qlﬂﬁéh%ﬁﬁﬁﬁy rptyaorutEtdggl e - To i dentify framework
positions I ”Wh?t@@lil)_(ri?ﬁesb-' T‘\ﬂb Mhitef 1%?&{&@\&&3%%&%%&&9@9@3{:1?6% ¥ VaS

generated to offer either e nurine or maih am no acid position 4 in
VL, and tpoglatei brbsar@,1 c68taiGd, thy damerBam@Bork thangk8 aa Al BV13 (hC\NHL Tk HE:

iti ' i.fied ut | j in Fj 4 Kunkel i
Porhg 5 i obal ¥BhF bRty Sudard? Afcony ehitis e Ralihis APS i are. ©
Random 2at1iFqiridifred Eahy RE). CBR aitinged @41 10481 -3 @RRICNHADIUEY &FcBé hlo Was

introduced at positions in the hypervariabl e regions using Kunkel
mut ageneérdospordigd gabpthtlraricsi Rylcesipesion iva lintitndde pogidms)whesaelrangeshad on i n

each hypervariabl.e reqio s.indivi.dual] ndoumi zed t 0 I ssi ble 20
o o AP RS sl BB el Bhiny PR RFR ol DB 76

sub- | i bryakitiess (58a@b Shay tRJight ehanelsd 29, 50f 9RM thbatavwiheing kY dieétsifiel @ a

pool ed"singl e position Iibrary” (SPL) enconpassi ng variants with a single
mut dfi onnqleea! BavoRit #mino apids afd pHECAPERRY amMebilized @gd ppridethw visx t enpl at es
used ot L AGENEShAn AL NG ALORIE QIO LTI  he m ddl e of COR LI, L2

L3 H, I9| o avoid reselecting the wld type sequence. \Wen
generating thguiPh: Liffe LSRR PhES! SN it hdiflohd"t T 0duce diversity

Kon Selection Koff Selection
Antigen Binding Time | Excess Peptide Capture
Round 1 Immobilized 1 hour None —
b-p2S (50 nM
on
NeutrAvidin®)
Round 2 Immobilized 1 hour None —
b-p2S (50 nM
on
NeurAvidin®)
Round 3 50 nM b-p2S in 60 min 30 min, r.t. 10 min
solution
Round 4 10 nM b-p2S in 30 min 1 hr; 37°C 5 min
solution
Round 5 10 nM b-p2S in 15 min 2 hr; 37°C 5 min
solution
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al so repaired the stop codon in the corresponding tenplate. For the limted
libraries, 4 oligonucleotides were incorporated simnmultaneously which

repai r ed wheosregogodons (TAA) and introduced NNS at po®criusasod®340and 54 in
CDR-L2, 29 in CODR-H 52 in CDR-H2 and 98 in CDR-H3. Generation of phage
libraries -A cleot desi gned t. roduce diversity .i.nto.franpework
posi tions or fwgw ol & gt Soaid e tﬁ%wéonwa@fi@oaﬂta%spﬁ%ﬁ%hat ed
separ at @ﬂbyary 1Y @Quéﬂ 1nr1§:g&1tel 2% ﬁgntcﬁalﬂl B&h GiBRY pf%ffer@ﬂltiﬂl(?rwf’ekt%ﬁt%%nﬁo v
Tris pH 7. 20 mM DTT, and 5 U pdl ynucl eoti de ki nase
for 1 hSéR @hﬂ}: 1nTﬂiege<neJrCé1@m, theee Wamrmm&rknqedglgl% ad 32Tl €H>R1 HBrodithees al |

Gt SRSt 8 “OHBD Al a Bhaslocieh BEETutn Ea T RSt 50T B ol

Kunkel msta@eNESidentiffars b&n som&m@u&%fftﬁéMamg@s AvaBntsal7lthiBGEh P6 atgble Fr om
t he phola;;horyl ated ol i gonucl eotides reactions (above), 2 ml was added to

300 ng RuMieEs canstipited. eXpigpicaiand ﬁ@arﬁ%@r‘l@éraﬁég@ Wévm@ﬁs ledpdfnitigs @o v
Tris pH
anneal ed0adoplgr Ml ey 1 VbRl MBI BleichPicln s EPE LKA B

anneal edsingMphaher wasisé BERLYi(Thisld SambEigaﬁkilmgn(Dlaﬁ).m 10 mvl ATP, 0.5 m 10
nmv dNTPs (10 nM each of dATP, dCTP, dGIP and dTTP), 1 m 100 nM DTT, 1 mi

10X TM buf f errabie & Mlﬁhhi‘ze@wﬁl Varfands PpVecded)as 18¢ U T4 ligase, and 4 U T7
polynmerase in a total volume of 20 M for 2 h at roomtenperature. These f

|| ed-i nggggﬂ iﬂ%ﬁgﬁg PLREFCTS g;?t [ en%wn traglﬁ%ag@@ i ge%dheﬁbﬁe
M3/ KO7 hel per o ‘égengﬁ“ &,El iR B T Bflcohd bool ed S
transferred to 500 95 ﬂlng 50 r?ﬁ/m carben|C|II|na 16 h
at 37C. Phag_' Sel e¢ Vit ple florns of ] : e
sel ections. Full Ie1é€’h 29 [15e4ad8d EGFL7 (5 mipidehanggie | Bld"i n 50
mM sodi um bi carbonate gH 9|6 on Naxi|Sorp(tm |nicrof®er pljat es(foMinc)
overnight at|[4C. EM 2 and p2 peptli dgs wer e al [s@abinstchmydrax ed ei t her t hir ough
their free cyshdilne| (NiSi hg| ial e m$le PEQ2-biotin; Pilerce) pr thr@ugh the
free am ne op—theirtlamno erm-npus (IICI ng NH L (" bi-oti A, Bi erce) Eor
bi otinyl ati on-ldactjons, Ra| 1ol d Yl é‘llbré%’c]ess of 919ét| n reagerﬂg@vas used
in PBS. Bioti ated <ENTR t re capygned on Neutygyidin|(r)
(2 mg/ M) thatrmﬁad JF}EI’H lérralr:)ltfl IDl?ziegei nllg%ﬁﬁmesodl umll%l carbonate pH 9.6 lon
Maxi Sor p(tm | milor ot | ter| Rl atkes T Nuka) Lﬁmefyn ht at14¢. Al l| pl ateg7were
bl ocked for atJleast 1 th using Blocker{tm sein—{Pierce).

V20 Y| R[FJ]T|H leraryl 179 0.70

V21 Y| L |R|T]|R| Library1 1.31 3.12

V22 Y| R |F|T]|Y| Library2 1 0.81

v23 Y| R |F|T]|R| Library2 3.88 nd

v24 Y| R |G| T|R| Library2 0.48 2.52

V25 Y| R |F|T|H| Library2 0.56 1.82

V26 Y| L |R|T|R| Library2 0.66 1.38

10
The VL and VH domains from hu4F11.v17 and 4F11.v22 compared to mu4F11 and

4F11.v1 are shown in Figures 15 and 16, respectively.

Example 2: Generation of Humanized mul&8F7 Antibodies

15 This example demonstrates the humanization of the murine antibody 18F7 (mul8F7)

directed against EGFL7. Residue numbers are according to Kabat (Kabat et al., Sequences

111



Phage were harvested fromthe culture supernatant and suspended in PBS
containing 5 % powdered m |k and 0.05 % Tween(tn) 20 (PBSBT). Foll ow ng
addi ti on wb 20tve12pdeage i brary and a 1 hr incubation, m ecotistew/osbt s were
washed extensively with PBS containing 0.05 % Tween(tm 20 (PBST) and bound

phage wer.e el.ute |ncub in mM KC . for 30
min. El Of 8Pt fﬂﬂ%@ﬂ%ﬁv R gﬁﬁ*ﬁ%#ﬁ%ﬁ%WW@HgﬁHO%%ﬁ“W%O fusi ng
XLI - Bl U@ié&ﬁh@etﬁé&da l\z%/(lfﬁlil hedipg éld@@aaﬁlml@mmlaﬁg RiGRkgat 37C in 2YT,
50 nmg/ M carbenicillin. The tlters of phage eluted froma target containing

wel |l were conpared to titers of phagel\@ﬁ?x‘?&i?éﬂ/l@&%@ a non-target
containing well to assess enrichnent ection stringency was increased by

bot h captu rﬁuﬂgemgihgemaﬂn EGHOund attmndeted m as@mmmdﬁhﬁlnh(remdu&sdﬁlz%z)

bi oti nyl at ed oIto | owe ca Neut r Avi di n(r
Por 10" whnanuh e BERLEAS BoR Aot s bt ey R R o e and
tenper afe5é§1%s§e8 1@bmcé’tﬁaa|ﬁd %bﬂﬁbd‘gy 9&%&1&&1 %aﬂ@@hﬁﬁeq\ﬁ@%pﬁﬁiﬁ con®ifing

sel ecti on Pr oducti on - Screeni Ng pur poses, I gG varli ants were
i ni tial lthe PRIcpitepe omE@@M@em:dsps mesrgRa@dRﬁ@ £60Q NANEnd) wd EWB1 ng) wer e

wae i xah PR AR AR Y B TR A ST e R B e RIS cd at oo

t enper at ur ex hgbridoni dkprdsgiah ted@uAnd 2hibByY 18\1aﬁwa§la&dm%@ b%, v ufi2XdgUE ST AaNnd
i ncubated at roomtenperature for 20 min and then transterred to flve T-150

flgiss fepchoubmitcetith prowbinent yhtlenath Byman E@%@@telnfxerqsmdmﬁ aeyl ardy L he
23
i paoa THRRl SRR 1 A RSBy e b ST e RERL B

( A0940) coﬁa@di b&te&eAq)ahﬂOJﬂf@dcﬁdn ﬂDCUCkﬁllg aadtbdiconade iGendifiyd bgfm@r abitityad t he
medi a was harvested at 10 Ild)mfor mn_and sterile filtered using a 0.22

mm | ow PreskdiHY BCgihayon fo E@F 7 et @@teéoﬁmr%@ng?wwg@ identified 8 addi ti on
of 2.5 roeQ:s %e@iéa “@Ectfo(ﬂrblwg’aﬁl%g%h%, 1&5 u %{ Rt 138156%6% BlRgtelqons

-Affinity determ nations were perforne sur l'asnmon resonance usi ng
a BliAconetttmyie) PAtenTApplécation VE(BE’DW/CI)%SHZ, fibdt l|6dﬁa1\ﬁ/h§0()7mm1bpllhhzsh@ti 20

(appr oxijmat el y ? - 200 RU) in 10 nmM sodium acetate pH 4.8 on a CVb sensor
chip PRCPE F@Sr @Q?u)variants were injected (using a 2-fold serial dilution

of 0.5 to Q90N ulrRSTOF Blarfubld WM diRl En@herPafidd §f HenikRr 1389P! € was

anal yzed with 3-ninute association and 3.5-mnute di'sassociation. After
each i njastbodn- Torel BNidpwarsxtragtgd domahyuidoma cells producing 18F7 using standard

methods. The variable light (VL) and variable heavy (VH) domains were amplified using
20  RT-PCR with degenerate primers to the heavy and light chains. The forward primers were
specific for the N-terminal amino acid sequence of the VL and VH regions. Respectively,
the LC and HC reverse primers were designed to anneal to a region in the constant light
(CL) and constant heavy domain 1 (CH1), which are highly conserved across species.
Amplified VL and VH were cloned into mammalian expression vectors to generate a
25  chimeric antibody ch18F7. The polynucleotide sequence of the inserts was determined using
routine sequencing methods.
Direct hypervariable region grafts onto the acceptor human consensus framework —
The phagemid used for this work is a monovalent Fab-g3 display vector and consists of 2
open reading frames under control of a single phoA promoter. The first open reading frame
30  consists of the stll signal sequence fused to the VL and CH1 domains of the acceptor light
chain and the second consists of the stll signal sequence fused to the VH and CH1 domains

of the acceptor heavy chain followed by the minor phage coat protein P3.

112



using 10 nmM gl ycine pH 1.7.Binding response was corrected by subtracting a
control flowcell fromlgG variant flowcells. A 1:1 Languir nodel of

si mul t anewo=0fo2edong of kon and kof f was used for Ki netiPC3/Usp@ionsi097
Cel | Adhesi on Assay - Muse EGFL7 (nEGFL7- CB- Hi s) or human EGFL?

(EGFL7-CB-Hi s) were ted on mcrotiter tes ium

Car bonat o bThere o T L cRemnr gekattioR form o BeRT M pBenediiis thecr 7
ant | DOHER WS Ru A0, QbofBF Bt oAQ00 BT ind GhoLOUBRBuin fir-addi i on
of 20,000 Human Unbilical Vein Endothelia ' s (HUVEC) / wel |

appr opr igatf® (Figuregtband 18k Hi mm\(IEdwnmgmlzeaﬁollomrgnegions:efletesgm&wbtostb@ded in

concent PUTBioRRa R aEtaatt ROV e & THE 1 SPCERERY 8 o oM PS5 i

at 140 g0t parklySIcHdT ArB; BEQCENNES 10D, Imllel\a{%ﬁlamsy@siﬁdsr@tz% AL Isem imcubat ed
in COincubator for 30 min and washed 3 times wth PBS. Cells that adhered
to the piQtES).Ered 6&@5&1@%@1@0@@%{%(&6@@1&9 é@éﬂwrergmftﬁés) and

cal cul a t a I of cells
t hat bo&\ﬁ%(t%ﬁ ?’hgt%lera]t\/’tagéﬁlﬁellr}%ehﬁo? JEOZ.%I& ?%745{)1 h§9 s%gf each
anti bOd)&nth&ﬁUintiSmﬁg\ﬁl dﬁrﬁ;ﬂbb&&iygal d‘tﬂl@’ﬁmdtszﬂlﬂl foimdpositfdd 49 dfhlee lmm@mhaﬁct@ pt or

framewor k used for humani zation of nmud4Fl 1 is. based on the consensus hunan
kappa | PYPAHONHICFORHE! FORIONCBISIE AR TRRBFPIS tigFlbidp thit PosiPrdsies n.  Each

combi meREakich b eSS Guhegt mu4Fl 1 was identified and
gr afted :ent ollot Y)e@?uman V<!£}2:el(i:leut or Z?%arremorllggto generate a CDR graft (4Fl

.vl) that C(Tl]nIedSEégdafsWasag@maaai lanKEalte] onmtydrages {sFoagun &8b Aisphgedyn  Ant i gen
EvaI uati on for hage sel ection - The 4Fl on EGFEL7 was ed to
The. sec ot BdEn iaa shrae ohearicloRi oF b BURPPaaTAC (R iy e
conpet i tckgllgsweﬁetlggrﬁlﬂydq;ymgls%@&wﬁﬁ gure 1 and 5). Phage displaying 4FI
| . vl bound to inmmobilizéd full Iength and truncated EGFL7, but significant

non- spec {1 ¢ /RRBRaRE PAfdI0 1834 GliR0 LARSEEMESb i ng%g?rgégﬁ%ﬁm@ﬂ%%e (Figure

6). For this reason, pept1 des yinding to
t r uneat dchnkeGolk/ toggteephage tbfagy wphgoerael atffeorsher Thempapt odesnaedngino

oo o LR O e o et cYPLS Bect oy asnen gl pan and £ 2c
ani no t epipESwhe oﬁl&‘é?ﬁﬁ@& g AAhANA 1EMR 1, by KufideiMiRaldoll alings Pierce). To
assess bindin bi otinyl ated peptides weré captured in
oligonuc cotides to mutate the 18F7- graft that was used as a template.
Randomization of the hypervariable regions — Full sequence diversity was
20  introduced separately at each position in the hypervariable regions of the 18F7-graft using
Kunkel mutagenesis to generate single position libraries that were pooled together. Each
position in each hypervariable region of 18F7-graft was fully randomized to all possible 20
amino acids using oligonucleotides encoding NNS at the respective positions. Multiple
libraries were made each consisting of 20 members having a single position located within
25  one of the hypervariable regions fully randomized. To cover each position in the
hypervariable regions, 76 libraries of this type were generated and combined into a pooled
“single position library” (SPL) encompassing single mutations located throughout each
hypervariable position. A stop codon (TAA) was introduced in the middle of each CDR to
avoid reselecting the wild type CDR grafted sequence. This was accomplished by Kunkel
30  mutagenesis and resulted in 6 different templates for the 18F7-graft - each with a stop codon

introduced into a different CDR. When generating the library, the oligonucleotides used to

introduce diversity also repaired the stop codon in the corresponding template.
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mcrotiter wells coated with NeutrAvidin(r). Phage displaying 4F |.vl were
used to assess binding to captured biotinylated EM 2 and p2 peptides. 4Fl
1. vl phagwokouridte best to p2S(Figure 7). The anount ofPCphsg@o®aPdUred was
greatest when a concentration of 50 nM biotinyl ated peptide was used for

binding to t Neut r Avi di n(r.) cpat wel | . .Screeni ngframework .positions -
The framewor &%wog Vliess g p§ﬁﬁ%tal4e@rl G Joied t%lfﬁf@;@l?ﬁ@&l?%ﬁtyon

i mrobi | g8 dr ol 0 pd Gt R PBRchAGiab! iSeAUSNGEAMRN Y Sl §c0f 96 clones
fromthe last round was used to evaluate the am no acid inportance, based

on abunaghasphorydated saphratdy g 2¢ uprsgétidne woritEingng @08)g ofAignoudentdeal{lmdhnce

b Thrrpers Ty BRI av M AT S R RIORRES SRt B RS KR i ng
CDRpesi thigngec. I n order to identify further inprovenents, Single Position

Li braries were generated using 3 frameworks: the initial CDR graft (4Fl

| .vl), 4F | Toigopptate thy gemewprk foggle)libragsigll gmhosphorylajed pliggggleogides | . v3) .
For each. e Si:1] i L0dl Yl . ] to all
possi bl Qs BEOGRAL G g} Bl SRS Bt BT R PREILE S0 D

pool ed itid P10 ifaffbidual K esaih nfutaersviy tehctiobk Xvefdperforinked DNAIE-evgpl RETR S
(contai ning stop, codons in the appropriate e used to (?enerate t he

. CDRs). wer
three SPLS From the phaspherrlatadpliganegleqiiss fsaphns1abave) s added OAd0ee
duripg i . i i i i i r the
eppron: RG0SRl Aol T AR Gy d B S0 Bl D TN Vi dual
CDR posiMg@hsn svénal vohira¢ efdl Gilrithe anetotstvys anfhae SR 3 @ebe2 pan@dCdor Sol ubl e

p2S pepti.de at capt ured usi i bilized utrAvidin(r)_a utlined
P >rhor e el o PRGBS GPRHTNFY TP B Ehuat St 824 hg t he
concent gl 1p.af 5 RRF) RARUNT®s (TESNE LY driaTip, aeTel sevednd @by, ndiingoand
increasing the wash time and tenperature. The hi ghest phage reécovery during

t he | astmM DBlndsl X $M beftérdd. S I ropde? v e | Wl MeEPL 80 baBetHgan, ad 4 W. v2 and
4F1 1.v Clones fro e | ast un re picked fo seguence anal ysi s.
i PR Skl el Riar 28 inT bR HauRtena iR iR e The
nost  abunRgdebipreddktsel @ efentach ehargardiifto WL 1aBRARI1,| @dwMNm3Y 5 infl JEDRIL 2.

Changes t hat ‘apgl)_ear ed frequently and in nore than one SPL were incorporated

i nt o 4Flcontaipmg Thes of &gtragrelgc@nd MEHKOTdwlnoy phyge (MHRI Upifor2 b #f37°C. vi) and
changes S HATRIGLAG! il DSl ) oy MEEG PR BT 1 90
Cel | Adhediaan7#ssay (Table 2). The weaker inhibition of cell adhesion
obs ezgved For PAitltzllge ES"electioe}zr;d—Multiple forms of antigen were used for phage selections. Full
length or truncated EGFL7 (5 pg/ml) were immobilized in 50 mM sodium bicarbonate pH
9.6 on MaxiSorp™
microtiter plates (Nunc) overnight at 4°C. EMI1 and p5 peptides were also
biotinylated either through their free cysteine (using maleimide PEO;-biotin; Pierce) or
25  through the free amine on their amino terminus (using NHS-LC-biotin, Pierce). For
biotinylation reactions, a 2-fold molar excess of biotin reagent was used in PBS.
Biotinylated EMI1 and p5 peptides were captured on NeutrAvidin® (2 ug/ml) that had been
immobilized in 50 mM sodium bicarbonate pH 9.6 on MaxiSorp™ microtiter plates (Nunc)
overnight at 4°C. All plates were blocked for at least 1 h using Blocker™ Casein (Pierce).
30 Phage were harvested from the culture supernatant and suspended in PBS containing
5 % powdered milk and 0.05 % Tween™ 20 (PBSBT). Following addition of the phage
library and a 1 hr incubation, microtiter wells were washed extensively with PBS containing

0.05 % Tween™ 20 (PBST) and bound phage were eluted by incubating the wells with 20
mM HCI, 500 mM KCl for 30 min. Eluted phage were neutralized with 1 M Tris, pH 8 and
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4Fl | .vl O conpared to nmud4Fl 1 indicated further affinity inprovenents were
desirable. Table 2. Humani zed 4F11 Vari ants Expressed as | gGReassessnent of
framewor kwpasioizemg - Additi onal framework changes wer ePCmase@onatoed i n

sets. Variants were expressed as 1gG (variants 13 through 16) and tested by

Bi acore(tm..as outl ] abl 3. .Humanj zed 4FI Fra

Var i ant eribised eSih 0 Bete s el Ty M Ao P GBS 4N Al 258 at i ve
to muaFhvie shi @rhﬁéilrﬂén%ﬁﬁﬂ €Re titefW¥ Phbpd E18dlHidRR @rfarge% cnﬁtraﬁmggen@m Aepd based
on 4Fl |.v’'13'as a tenplate. Library 1 contained thé sane franmework changes

as 4Fl $omp8re(iE@tlmofaﬂlagmcomgd_fromMn takdet eontaibmgrwelDtogesisai ned 2
addi ti onal. ar%ges in the heavy chain: N76S and Y91F (Figures 10 and 11).
CDR chaﬁ’agg IP?‘P and L3 (D28S and D94E) were al so incorporated into both

libraries. DlS‘é%bﬁbﬁ 'stﬁa%mn Wi Sndréd¥ed BY bb@® dﬁ@ﬁlhh%%ﬂ@ge%a%uﬁ@ BGR Be i been
previ ously observed foll ow ng sel ectl on of the igures 10 and

These p@@ﬂ«tqntmfsor(ssé bigianybued py papéde irgmluttqﬁlapro‘a%bQ 9apt152 on%wtrh\wim@heavy
chai n) ‘@'&r 0 V{%%Z'at pgl%ct%o%g taﬁcg g&* ﬂha t%&&%u@é% afit {e%?pe?aﬂgre%”f‘&@

agal nst S ca usin

NeutrAvwahalabaﬁin(ngHaiga&dbéWaé[ﬁblaezaﬁ(oﬂ'h&e p&’lﬁfttbhﬁnce for d| fferent amno acid
resi dues at the random zed positions for each |ibrary B/otted i.n Figure
12. In |ight leadiradugonn ﬁqrtswa?m@&pwpe%]@maé}apgﬁ P éEEl%l BQYuCEAdN 54R)

whi Ig i Boklg;d %X%rscéb%ﬂ% fol R aﬁlg‘é@ﬁ vvé?se R gf%g%?%ﬁ?feétgﬁ ifd 59?@515;{%%(& th® CDR-H3

of the heavy chain no acl at position 98H,
and 98RFuGENI® kydterbr 400 pbof HuGENE®Rtwdsymixke whthst. 5 od b DMEMonedd  t hese

changes, variants t hr ou Tabl e e construct ed pressed and
Char act SPYB A PRS- B Pard Gubs Siv o RATSRT Sl EeBErgh 6 BP Rt  er
than ch4fthedlio Y mhiRikSaMeinBufalidt N 8ork Rk RE4 B 8L hiftn Mkﬁth@@ khndFe@E Bl ON
assay using human or nouse EGFL7 (Table 5 and Figure 13 and 14). Tabl e 5.

Hu mani zéUeﬂFliO ek domtteansiepti @sevwtnight dt §G G ineS WIC@n dThgHoHowmigriey threom hu4Fl
and v22 CO mudFl 1 and 4Fl |.v Fi gures
5" i T tarhutBE yiC YRR IR Paf e rsBBSed i srltkafith 2Ry
Ant i bodingsiTith 0exanpliaceermRats [(Abe)the 1bw§nllﬂ@ulhgn0940)t TR 118Wetdne
anti body 18F7 (rmul 8F7) directed agai nst EGF Resi due numnbers are

accor di ngcubatekaoraan adruioaal daygafter %tgbélm:@g@n W@@@eﬁéd af 100@omdPbgi cal

i nteres I | I t f t h,

Bet hes dgmn%EH (g ‘%gbﬁ?])?&?aa nﬁalzgt For“y I%ﬁ%n ?ﬁdgﬁ’ %Elbr e@?glﬁeg r?gﬁlg&)g Slﬁgd

Mat er i alas4ahaftdvRidbioda offals ml emmmlsnrfamevé@:m @haf medinuncat ed form of hunman
EGFL7 (residues,. 1-182)

Affinity determinations —Affinity determinations were performed by surface plasmon
resonance using a BIAcore'"-2000. Truncated EGFL7 or p5 peptide was immobilized
(approximately 50 — 200 RU) in 10 mM sodium acetate pH 4.8 on a CMS5 sensor chip.

Purified IgG variants were injected (using a 2-fold serial dilution of 0.5 to 1000 nM in
PBST) at a flow rate of 30 uL/min. Each sample was analyzed with 3-minute association
25  and 3.5-minute disassociation. After each injection the chip was regenerated using 10 mM
glycine pH 1.7.
Binding response was corrected by subtracting a control flow cell from IgG variant

flow cells. A 1:1 Languir model of simultaneous fitting of ko, and ko was used for kinetics

analysis.

30 Results and Discussion

Humanization of 18F7 - The human acceptor framework used for humanization of
mul8F7 is based on the consensus human kappa I VL domain and the consensus human

subgroup III VH domain. Each CDR for mul8F7 was identified and grafted into the human
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containing the EM and 2 EGF domains (lacking the 2 coiled-coil ed domains)
were expressed in CHO cells and purified by conventional neans (Figure 1).
Pepti des worbeindgeg t he 18F7 epitope on EGFL7 cal |l ed p5PCRASINYBIHOYRTA, SEQ
ID NO 7) and EI\/II (LTTCDGHRACSTYRTI YRTAYRRSPG, SEQ I D NO 3) were nade
synt heti cal | | doma ex Si in nti bod 8F7 was obtai ned
by | I TP HOERBINC b0 HRCHDHGCEHGeGBEL A o ERQPhPFtiian EGFLT
pr ot ei n(p;gmgssppgld g)E. coli and refol ded. Antibodies were screened by
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(CHY, WHQtbiatins Pigrgtl o timenglethg depe gariasen é@m}@o teRmpIus 9 BenevAte piandH wer e
cl oned i %1'1?31 \ l,&anti body
chl 8F7. ﬁi&hﬂng‘i {mg eo St%g?lelfge czgége%ngel&lhﬁ @yﬁalatgd %Jtt{egr%%lwﬁlred usi ng

rout i ne caggtedria infigrotiest h@ds cod'ﬂ:d ®@th Nmnawamab&mmag R eourgls af tdc@ivh®nt he
accept or. human consensusfranework - The p gfem'd used for this work is a
t
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from muh@Gé A Wedigebaki el nto the huKl and hulll consensus acceptor
frameworks to generate the direct CDR-graft 218F7- graft) (Figures 17 and

18). In the Vftaeehaétron the? faindswgagstimgiobdzcdemacagebEGEL 7 tthe fiamework

toggle library was further panned for 2 rounds of selection on immobilized biotinylated p5n

20  peptide. DNA sequence analysis of 96 clones from the last round was used to evaluate the
amino acid importance, based on abundance, at each toggled position (Figure 23). Amino
acid abundance prior to and after 4 rounds of selection suggested the changes N73K and
L78A lead to improved binding. Although less prominent, L78V and V481 also do so and
L78V was further studied.

25 SPLs were explored in an effort to identify further improvements using 4
frameworks derived from the framework toggle library results. The 4 frameworks included
the initial CDR graft (18F7-graft), 18F7-graft with N73K (18F7.v2), 18F7-graft with N73K
and L78A (18F7.v3), and 18F7-graft with N73K and L78V (18F7.v4). For each framework,
an SPL was generated where each position in each CDR was individually randomized to all

30 possible amino acids (a total of 76 libraries, each containing 20 members, pooled into one
SPL). Six 18F7-graft DNA templates (containing stop codons in the appropriate CDRs)
were used to generate all four SPLs. Framework changes at positions 73 and 78 in VH were

introduced during SPL generation by using mutagenic oligonucleotides coding for the
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Clones from the last round were picked for DNA sequence analysis. Individual
sequence changes were identified in each CDR (Figure 24). The most abundant SP library
clones had changes in VL at position S89. Changes that appeared frequently and in more
than one SP library were incorporated into 18F7.v3. These variants (.v5 through .v10), the

15 18F7-graft (.vl) and changes to the VH framework (.v2, .v3 and .v4), were expressed as IgG

for further analysis by Biacore™ (Tables 7 and 8).
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0.05 % Tween(tn) 20 (PBST) and bound phage were eluted by incubating the
wells with 20 MM HC , 500 MM KCl for 30 mn. Eluted phage were neutralized
wi th 1M Twopiopk®4andanpl i fi ed usi ng XLI -Bl ue cel | s ane#Chvi®20d@n34vet per
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Results and Di scussion Humani zation of | 8F7 - The human acceptor framework
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VH
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rework toggle |lib

CDR graft (18F7-graft),

rary results

18F7-graft with N73K (18F7.v2),
n SG sequence in H2 (.v6B and .v6D) expressed poorly, while this sequence in L1 (.v6A)

the kinetics (Tables 8 and 9). Of the other changes sampled in L1 in conjunction with
H2:NS (.v6C), the changes NS (.v6J) and NA (.v6K) had a minimal affect on the

18F7-graft

increased the dissociation rate. In contrast, an NS sequence in H2 (.v6C) had little affect on

dissociation rate (Table 8 and 9, Figure 25). These changes can be used to improve the

stability of 18F7.v6 while still maintaining desired biological properties compared to murine

15

Figures 27 and 28, respectively.

EGFL7

18F7 (Figures 25 and 26). The VL and VH domains from hul8F7.v6K are shown in

Example 3: Treatment of tumor-bearing mice or neonatal mice with humanized anti-

antibody

20

We investigated the ability of humanized anti-EGFL7 antibodies of the invention

(alone and in combination with anti-VEGF therapy) to inhibit angiogenesis and/or tumor

growth in a variety of models. We observed anti-EGFL7 antibodies enhance the efficacy of
anti-VEGF therapy.
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and L78A (18F7.v3), and 18F7-graft w thN73K and L78V (18F7.v4). For each
framewor k, an SPL was generated where each position in each CDR was

i ndi vi duaWbyoroamnewsi zed to all possible am no acids (a PETAIS2@0/0I3H97
libraries, each containing 20 menmbers, pooled into one SPL). Six 18F7-graft

DNA tenpl ate tai ning stop codons ropr.j at were used to
gener at b al | i TpHE oy THERSRR Onsigosbara BTy ke 4 HRBOBT Wit ver o
i nt roduggd-sehalicen 11§P aﬁé‘é?‘%m%ﬂ &'I'ls B}d ¥BdEH LR8P him@s t@9nush aphi des codi ng
for theappropriate framework changes. Thus, franework and indiyvidual CDR

posi t i oflsmwetbeammg @Jn@dw@ﬁ mﬂntram@@dslsgparalfhémﬁ@ﬁqur SRlups (Y migeaaciddofilmt 2
rounds ai nst k zed truncateg EGFLJ,lelome b t3 %ou? s of

sel ecti of B &S %FBPY Sl%ﬁ l&eaﬁ%?%avaﬁ A7 BEPBt i ST AAEC BRI €S usi ng
| mobi | ifgleslyNeGioupM HitRberitonsal figy njdreidn oRadta WBGSartibbap (B2(84.1SPL Phage
Sel ection Conditions Selection strln gency was gradualué@lncreased by

decr easiMg20hE0 B8 and MOZYU/ 48B3 rica priavedk $5A melle: @oupr ewejqqgort he time
al | owned offg geit cBHtr&’lﬂgbé‘&f %ﬁ]g&‘s&l‘%@@\fég d)e%{s?%elfﬁ'tdl Otrﬁ%g R4 Hﬁt?E

hi ghest recover uring as sel ect Pon was served
with SPlaﬁtllbxﬁgze(dutﬂFﬂ\aﬂK?) twﬁceG}j&dW]:&FZt MAmg/EpGasipf3: leﬁjbﬁldnaﬁ’tBZ()Qﬁumdnwr e

pi cked for sequence sis. Individual seguence changes were
i dent i f iPEEWFEK @d@ﬁn@bgzal(l@?@lﬁﬁé VO twiqgyper aéb%ﬂ@@?&' Ggpup ‘?'Hpéffi?‘tr@?lﬁnes had
changes 'I'ulﬁlo\[%’w@;e ﬁ@a%h%eh%hc%%% r weDaRAES i 478 Pﬁ%ﬁ%h&rﬁ@sqw&@tch%uﬁ% dsn_nore

than one SP library were incorporated into 18F7.v3. These varitants (.v5
through(w@k¢y20@HemﬁSFWu@haﬁanlvnmnammngmamgen)ﬂﬂuthexwhmhmanEMmhﬁl( V2,

.v3 and wer e expressed; G for. furth by Bi acore(tm
(Tab as telalinod) Foratbra 00 g AR gRelss hiet e drsep Rt B Gty vsisdh o o

Bi acor eidr mé\rwssm SeM dBF/18H&f dgaMRT liRBlLftiB: 809 tRNAI¢SEahbdend /1 arid
JHb Over nEGFL7-CB at 37C 37C over inmmoboNzed P5 ka (1/Ms/1e5) kd (1/s*

1e4) KDpemy) Thed¢ta fiony me@xpkﬁm@nv@bwedl}hakmef(tnmt whh neithes BRAF71 00136 0.1 6

18F7 4 2.46 18F7

v 135 o3l3sey,ddk aBind SaftgTRY, SaublifuRion ety oyd ditemed Cafio] uioRgs Vs 4 oa

11.9 2. 5Qath@nf wWB H1 887 0610 Qkhibit&fla &8 toWdrdPrcddcdd. E8wth EF2ut889). M4 0. 50 2. 08
4.15 18F7 V4 1.82 13.2 7.27 18F7 V5 0.73 1.17 1.61 18F/7V5 3.30 8.92 2.7

18F7V6 @OBIrsH tregimant #0th bpFBYe 4ni=mdihud §F7.goK siggifgmntlp inrbitpd fymopgiey th
(Figure 29).
Balb-¢ nude mice were injected subcutancously in the right flank with 5 x 10° HM7

20 carcinoma cells in 0.1 ml Matrigel™. When mean tumor size reached 80-150 mm®, animals
were separated into 4 groups of 10 mice each so that the average tumor sizes in all the
groups were roughly equal and treated as follows: Group 1: ip injection of anti-ragweed
IgG twice per week at 5 mg/kg; Group 2: ip injection of B20-4.1.1 (PCT/US2008/013248)
twice per week at 5 mg/kg; Group 3: ip injection of anti-EGFL7 antibody (hul8F7.v6k)

25 twice per week at 10 mg/kg; Group 4: ip injection of B20-4.1.1 twice per week at 5 mg/kg
and hul8F7.v6k twice per week at 10 mg/kg. Tumors were measured twice per week with a
caliper and the width and length recorded. Mice were euthanized when tumors were greater
than 1000 mm?® or when tumor growth or ulceration interfered with animal health. We
observed that tumors in Groups 1 and 3 had similar growth rates, whereas tumors in Group 2

30 grew more slowly than those in Group 1 and tumors in Group 4 exhibited a negative growth.

Balb-c nude mice were injected subcutancously in the right flank with primary
human large cell lung cancer tumor explants (LXFL 1674). The experiment comprised a
reference group (Group 1) dosed with human IgG (hlgG) and murine IgG (mIgG) control
antibodies, Group 2 that received hul8F7.v6k and mIgG, Group 3 that received B20-4.1.1
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ragweed antibody, Group 3 which received 5 mg/ml G6.31 and 10 mg/ml murine 18F7
(n=4/experiment), and Group 4 which received 5 mg/ml G6.31 and 10 mg/ml hul8F7.v6k
(n=4/experiment). The pooled results from three independent experiments are shown in
Figure 31, which demonstrated that the anti-VEGF antibody G6.31 has significant anti-

20  angiogenesis activity, and the combination of G6.31 with either hul8F7.v6k or murine 18F7
significantly enhanced the activity of G6.31. Similar anti-angiogenesis activites were
observed in the intestinal villus vasculature. These results confirm that hul8F7.v6k and

murine 18F7 have similar anti-angiogenesis activities in this model.

25 Example 4: Inhibition of tumor perfusion and permeability by anti-EGFL7

antibodies in human subjects

We conducted dynamic contrast-magnetic resonance imaging (DCE-MRI)
assessments on human subjects who had been administered with two cycles of 3 mg/kg or
15 mg/kg hul 8F7.v6k to explore changes in tumor vasculature in response to the antibody.
30  DCE-MRI is an imaging modality that allows for the functional analysis of tumor
microcirculation. Changes in vascular parameters such as Ve, the fractional extravascular
and extracellular leakage volume, and Kysans, the volume transfer constant, reflect changes in
tumor perfusion and permability. Two baseline pre-treatment scans were obtained

approximately 5-7 days apart (but at least 24 hours apart) prior to dosing in Cycle 1 (for

122



gromh in a variety of nodels

We observed anti-EGFL7 anti bodi es enhance

the efficacy of anti-VEG- therapy. HRLN fenmale nu/nu mce were injected

subcut anes020w/mpe0h 1x1 07 H1299 human non- snal
cells and allowed to develop tunors to 80-120 mm .

. BERR ity vSteiss b adal ol Ebadde B
fol | ows:wd&Z gbtRinéd oh WahaBeIrichRRERAN drPD
(B20-4.1; WR005/012359 and "WO2005/ 044

t hen randoni

tunor siZEP

2
k 0 k d i - EGFLY
ek P HsEthanth Aeds] Gl g

hul 857. \weitr MR E&qRBItionReKuctes] Guditis erfus@ Wi ghted ifha
per week with a caliper and tunor vo

neasured tw ce.

cel |

once per week

| ROT/US201008400TUNMDTr
Tunor - bearing mce were

so that the average

at 10 ng/

HeheaPet e Sas
%4,55 gj)oe@&bm @f2 @Rk ko MEFFf@Nnt | body

kg; G oup

i p isehedolingdifofulaesefutlnstde owtastadl lesrmis hodijo maasure afomen thegGeomee per

abb. el TR g Fih

er week at 10
Rg1KY“dnd

?hg%ﬁ&ﬂﬁnﬁndTmﬂDFS wer e
unes were calcul ated as

(w2 x | esehtod wpagiier woicdeauirad dwiing thesemeniglage aemyiptiomvisyor crfle subjgst.e

eut hani zeduhgn, Fhek" o
poi nt"). oup aver age
unti |

showed that treatnent with ne

ither

r ef 4 '
HERESRAASAR0R JIh G s
> K AYirnfon dwliditaaorségalpad appdx jpmitelly. 40¥he data from this experi ment
B20. 4-1 nor

hul 8F7.v

agarns

6K al one

'dfgs (fgdlfcgc‘?

ched end
time

si gni fi cant | yrabrAWC 84kdidaY,,9r OW h over untreated control, although

treatment wt
29). In cont
inhibited tu
subcut aneousl|

Ratent Idetifireliver
Tormerveluhe, @Rl gur
Yul §F 7t bd dosadst  f

trend tow

i B#sedot h
e 29). Ba
| ank with

BXc4-1 5
| b-¢c nudse
5 x 106

)

ard reduc;
devokul-.8F7
ey wer
HM7 car ci

.Q%ﬁegigm

eDieyifect e
homa cel | s

(Figure
ficantly
]
5 in 0. 1n

Matrigel (tm
separated in

3V 182 1T & g

o 4 groups of 1

Nbhze red
m-ceeag

all the grou

J§5%kﬁéng%§ﬁﬂy§e

qNE| and

ahex 80- 1

h sg that
t¢-@xed

]

(¢

0IrmMB, a

nNmal s wer

D968 ows| 6-@33%p 1:

e
sizes in
ip

i njection of
i njection of
Goup 3 : ip
at 10 nog/ kg;

PCT/ U
fyleyt i on of ant

B4 T perr

S0 o' 1
i - EGFL7 &

action of
ectt ohR—o4

n kK—at
32 tw
nti body (

B20-4

1 O

07 KU
ce pér we
hul 8F7. v6

1 twice
+—BW Ge

GhoyP 2 -
ek at 5
k) tw ce

Group 4 - ip in
5ROl 82 C%éIrSHV\/eek

:a{jgg
/mﬁ% reater than

and hul 8F7. v
week with a
when tunors

92340 ny

r and the wi dth and

1000 mf

19922 Tume
| ength re
or when

(50228 e nf
corded. M
tunor gro

o G Iv

e@gﬁred ty

ce were ¢
Wt h or ul ¢

L

ip
'kg;
er week
t 5 ngl/kg
M ce per
rut hani zed
ceration

interfered w
had sim | ar

8H0nnBfrat (heal t h
rowth rates, whe
ng%g)

.0.0¥ obse
reas tuno

riv@d t hat
rsin Gd

teors |
up 2

n0.BRDups

1 and 3

10

123



grew nore slowy than those in Goup 1 and tunors in Goup 4 exhibited a
negative grow h. Bal b-c nude m ce were injected subcutaneously in the right
flank w twoppiovmeap4hunman | arge cell lung cancer tunor ePpPITAISRGIOOBHPL 1674) .
The experinent conprised a reference group (G oup 1) dosed with human |gG
(hlgG and control antibodies, Goup 2 that received

hul 8F7. v6k mh%lefgllég&éﬁhgggst hat received B20-4.1. 1land hlgG and G oup 4
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prior td.B20 P(mantnEgéw adbadiysoemedingta Brighle kighdoseomn soe :wéﬁra@t@mtv'vd,i ced

i ndi vidually evaluated for
ef 11 cacy as IDAE Tau fiahe oReTE S SR G TR Mhirer ot ThTEL RBRRSKPMYe. ( day
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recei ved 5 nmg/lmj; antl -VEGF anti body (&.3 1; WX005/012359 and

A e B 1 T e Tl A
4 whi ch recellypgrii QﬁD@) 312pnd 10 ng/m  hul 8F7 v6k (n=4/experinent).

The pooled results fromthree i ndependent experinents are shown in Figure
31, which denonst et ed HW&tH T ¢renmprrsing GEGE: Xl N6 Sayhgrim3sisdl ghVi Keant

SRy 300" 00CT IR K ectiieond B GOTPRARLLAR pPE Gor Tt s bl M

Simlar anti fangiRgeagsichsdthd ¥f DES, Rkl "DQ&@IX/SQQM&YWSEQFIDGN(OI maﬂ) villus
vascul ature. These results confi rmthat hul 8F7. vk and nuri ne 18F7 have

similar anti-angi égenedSRAE samuriseng GW INAS 1 HEY BT X f¥adpXeXrKs: Whetpinbi ti on
of tumor per k?&%&%tpggﬁrtﬁg%{% {)Xsé?%ﬁg%'i"l'ME@:Hd \%’”Bd BOgigR. 1 juman

subj ect s onduc ynam rast maghetit resonance | nagi'ng (DCE- MRl )
selected from group consisting of I, M, T, and Y; X4 is D or H; X5 is selected from

20 group consisting of D, M and T; Xs is F or Y; X7 is K or S; and Xz is G or R (SEQ
ID NO: 214, and
(vi)  HVR-H3 comprising AX;LGSX,AVDX3, wherein X; is N or R; X, is
selected from the group consisting of C, S, and Y; and X3 is A or Y (SEQ ID NO:
215).
25
2. The anti-EGFL7 antibody of claim 1 comprising a variable domain comprising the
following HVR sequences:
(1) HVR-L1 comprising KX;SX,SX3DYX4GDSY XS, wherein X is A
or R; X, is Hor Q; X3 is G or V; X4 is selected from the group consisting of D, L, R,
30 S, and W; and Xs is M or V (SEQ ID NO: 210);
(i1))  HVR-L2 comprising GASX;X,EX3, wherein X; is Nor Y; X5 is
selected from the group consisting of L, R and Y; and X3 is Q or S (SEQ ID NO:
211y,
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CLAI MED | S: growoaﬁﬁm@ﬁ%ﬁ% é&ySEeﬁﬁpP%llhﬁoaSvawgmseG%ﬁﬁﬁﬁ

conppi sing atphegsioneq two, three, four or five hypervariable region
(HVR) sequences sel ect ed fromthe group consisting of: (i) HVR-LI

conpri sing KXI SX 2@)(3DHVR{HBOﬂlﬁBmgAAKﬁbGSXXAVDé(sAWhﬂeﬁ,Xp@Ner]H BrisQ X

Gor V, X4 hed rom Lh d W
and X8 i M oFUe] G0 PRSP DRLIT0. R 12 Sp AR CRENDORAE,

wherein Xi i91h or Y X2 is selected fromthe group con5|st| ng of L, R and
Y; and X3 is Qor S(SEQID NG 2 11); (iii) HVR-L3 conprising QJ\INEXI PX
2T, vvhereln X| is Dor E and X2 i's F or Y (SEQID NO 212) (iv) HVR- HI

CONMMLI Siyn
ol Bt od- ' orttE AR e SRttt HVRaE 1 RomraSan' syt &g Spulets” - om
the group CO@@IIeStTed ﬂ@erSE@IDCNOR 3 1aimd 3743280/ RXD.2icBmipieEs aﬁ a(USE@a&@ NO 213);
(v) HVR-H2 conprising GN NXI X 2SGVPTX 3AX4X5X6X7X8, whe
sequence selected from the group consisting of SEQ ID NOs: 32 and 44-47, HVR-
L3 comprises an amino acid sequence selected from the group consisting of SEQ 1D
NOs: 33 and 48, HVR-H1 comprises an amino acid sequence selected from the
20 group consisting of SEQ ID NOs: 34 and 49-57, HVR-H2 comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 35 and 58-73, and
HVR-H3 comprises an amino acid sequence selected from the group consisting of

SEQ ID NOs: 36 and 74-77.

25 4. The antibody of any one of claims 1-3, wherein the heavy chain comprises the
following framework sequences: FR-H1 comprises
EX;QLVESGGGLVQPGGSLRLSCAAS, wherein X; is [ or V (SEQ ID NO: 216);
FR-H2 comprises WVRQAPGKGLEWX, wherein X; is [ or V (SEQ ID NO: 217);
FR-H3 comprises RFTX;SX,DX3SXy XsTXsYLQMNSLRAEDTAVYX,CAR,

30 wherein X; is For I; X; is L or R; X3 is N or T, X4 is selected from the group
consisting of A, E, K and T; Xs is N or S; X is selected from the group consisting of
A,L,M, T and V; and X5 is For Y (SEQ ID NO: 218); and FR-H4 comprises
WGQGTLVTVSS (SEQ ID NO: 219).
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Xi is selected fromthe group consisting of I, M T, and W X2 is Hor R
X3 is selected fromgroup consisting of I, M T, and Y; X4 is Dor H X5 is
sel ect ed woamogeaep consi sting of Db Mand T, X6 is F oPCY/USXN0i0340K7 or S;
and Xis Gor R(SEQ ID NGO 214, and (vi) HVR-H3 conpri si ng AXI LGSX 2AVDX

3, wherein X ssele d fr mthe [ ou sisting of C, S,
and v Sna xFheanibaly dFeiad PR gy i EGBIoVRE: | Doy of
claiml conpriapiciridsd@Eh@E! mqgr@nqprgeﬁp@m@@m NP Cus PRLEVRAS
sequences: (i) HVR-LI conprising KXi SX2SX3DYX4CGDSYX5S, wherein Xi is A or

R X2 i H ofSER IRNDs 1 B)OFRV2 semprises 8Y WE Qb G GRERAG (01D NONKISsL | ng of

compti o ng GRabses > B BSKa RE AR ARRT AN GAR S ti g1 oup

consksting ofxX,l, ofR aXdis¥elcaRd s ihs gQ@rcoSm@taEgQ)ﬂ@ LNCM 2 add V; SBQ JD HVR- L3
conpri sing QQ\INEXlPXZT wherein X1 is D or is For Y (SEQID NO
212); (iv) H\W@moémﬁrﬁPsHﬁgommﬁ@)&’m&@&@VS@f{éE&w1)@ POH or V; X2 is R

or T, Xis selected fromthe group consisting of F, G R and S; X4 is
selected fromthe group consisting of DD G R and T; and X5 is Mor Y (SEQ
D NO 313); The)antiytdd otuimpl orsd, mehefd h%ltkﬁﬂiﬁ@%ﬁlﬁﬁs%é&ﬁwg@ wher ei n Xl
is selected fromthe group consisting

is selected fﬁaﬁf}ﬁ“@ﬂéﬁﬁﬂu&%‘}’?& Fs]iﬂlﬁgfoﬁpnlses WQMT%%SVSA)%X%QRB%@TFIL&EQS- is

sel ggted fro ir ot ar S
andq§( is G OII:ID R ?gjé)égoﬁﬁ Ve doq%i?ésa‘ﬁg KP@KAPK@LHS g-_Er(?g)}\QO )ébzkgswx%g\VDXB,

wherein X1 iSOMpusesFGVF@RFSGS@S@HWHE’IS&LQHED@M%YGQSIEQﬂDINI@ M3)C, S, and

wher i n Hve ER-Espmpaas re ARk AR sROuR B, A2 sPRledheR Rk Rted e 5

1 and 37-43, NdyR(4? conprises an am no acid sequence selected fromthe
group consisting of SEQ ID NGOs: 32 and 44-47, HVRL3

15 7. The antibody of claim 1, wherein the light chain comprises the variable domain

sequence of 4F11.v17 as shown in Figure 15 (SEQ ID NO: §82).

8. The antibody of claim 1, wherein the light chain comprises the variable domain
sequence of 4F11.v22 as shown in Figure 15 (SEQ ID NO: 83).
20
9. The antibody of claim 1, wherein the heavy chain comprises the variable domain

sequence of 4F11.v17 as shown in Figure 16 (SEQ ID NO: 84).

10.  The antibody of claim 1, wherein the heavy chain comprises the variable domain

25 sequence of 4F11.v22 as shown in Figure 16 (SEQ ID NO: 85).

11.  The antibody of claim 1, wherein the light chain comprises the variable domain
sequence of 4F11.v17 as shown in Figure 15 (SEQ ID NO: 82) and the heavy chain
comprises the variable domain sequence of 4F11.v17 as shown in Figure 16 (SEQ

30 ID NO: 84).

12.  The antibody of claim 1, wherein the light chain comprises the variable domain

sequence of 4F11.v22 as shown in Figure 15 (SEQ ID NO: 83) and the heavy chain
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conprises an am no aci d sequence selected fromthe group consisting of SEQ
I D NOs: 33 and 48, HVR-H conprises an am no acid sequence selected from

t he groupwoannvpiong of SEQ I D NGOs: 34 and 49-57, HVR- HRECTAISpI10£a89AN am no
aci d sequence selected fromthe group consisting of SEQ ID NGs: 35 and

5075 S ML SRR B, S 0,55 AGRUSICE L SR, L AT, o oo

claims 1-3, wheN@i &)t he heavy chain conprises the follow ng franmework
sequences: FR-H conprises EX 1QLVESGGE.VQPGGSLRLSCAAS, wherein X1 is | or
V (SEQ I D NO 216); FR-H2 conprises WRQAPGKGLEWK 1, wherein X1 is | or Vv

SEO I D . 7)) .FR- i T |.SX,2DX3SX4X5TX6YL L RAEDTA
(SEQ 1DNO 240) k83 SOMRLL PGPS S R R PN MRRRRERIANY. | o

the group corsquhidd adfunfin donsdfis@lanlewatk stguelc@r S; X6 is sel ected from
the group consisting of A, L, M T and V;, and X7 is F or Y (SEQ ID NG
218); and FR-H4 conprises WEQGTLVTVSS (SEQ I D NO 219).5. The antibody of

cequoncad " FrTEn R AR R bR E PRl S Bt BT

FR-H2 conpri Se@JeWﬂRQAPG(G_EV\X/ (SEQ ID NO 198); FR-H3 conprises RFTISX
1DNSKNTX 2YLQWNSLRAEDTAVYYCAR, wherein X1 L or R, X2 is selected fromthe
group consisting of A, L, M T and V (SEQ ID NO 220); and FR-H4 conprises

V\(mJLV'IIySS (T%%Qnﬂl% f cgaQﬁ)IS @om%ﬁ@n?ﬂéa!vpQHMnQﬁmﬁh%ﬁﬂ@r&u&fH Constiles e! n

i ght chain conprises the fol anenor k sequences: FR-LI conprises
DI QM QSPSSL SASWERRYYK befGefSEQ I D NO 201), FR-L2 conprises WQKPGKAPKLLIY
(SEQ I D NO 202), FR-L3 conprises GVPSRFSGSGSGIDFTLTI SSLQPEDFATYYC (SEQ I D
NO 203), FR-L4 conprises FGQGTKVEI K (SEQ ID NO 221) or FGQGTKVEI KR ( SEQ

D NG 2@4). AhanfPEGRDY 'aﬁ%ﬁy%nﬁ)lr@in alvarﬂéﬂl%rd%hﬁlﬂ Qfnpristty at G heCRIPT | SES

the variabl e domai n sequence of v 7 as shown in Figure 15 (SEQ’I D NO
82). 8. thhe fawmtdrfoeyH YR sequenassiselogted rfesin thetgsouri epmsistihgpf conpri ses t he

\ég; Ilgbl e domain S%SuemiFVIQleA'cFolmplrlsmg Sézxs &%g\& @8%% HlYSLj(n, !cr[e)mNQ

X 1s selected from the group consisting of L, Q, R, S, and T; X, is selected from the
group consisting of P, T, and W; X3is Hor S; X4is D or Q; Xsis Gor S; Xgis L or
V; X;1s H or P; X; is selected from the group consisting of I, L, P, T, and Y; Xo is
selected from the group consisting of N, Q or S; X is selected from the group
20 consisting of A, G, and S; and X;; is G or H (SEQ ID NO: 222);
(i)  HVR-L2 comprising RVSNX; X,S, wherein X; is D or R; and X is
selected from the group consisting of A, G, F, I, and T (SEQ ID NO: 223);
(iii))  HVR-L3 comprising X;QSX,X3VPLT, wherein X is selected from
the group consisting of A, G, [, K, L, N, S, T, and V; X, is Cor T; and X3 is F or H
25 (SEQ ID NO: 224),
(iv) HVR-HI1 comprising GYX; X, X3DX4YXsN, wherein X; is N or T; X,
is F or V; X3 is selected from the group consisting of I, M, R, and S; X4 is selected
from the group consisting of Y, Q, and K; and X5 is I or M (SEQ ID NO: 225);
(V) HVR-H2 comprising GDINX; X5 X3 XX s XcHX7 XXX 10X 11 X15X13,
30 wherein X is selected from the group consisting of A, L, N, and P; X, is selected
from the group consisting of D, L, and R; X3 is selected from the group consisting of
G,K,N,R, S, and Y; X4 1is G or S; X5 is selected from the group consisting of G, I,
K, R, S, T, and V; X is selected from the group consisting of G, R, and T; X5 is
selected from the group consisting of I, V, and Y; Xg is N or S; X is selected from
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9. The antibody of claim1l, wherein the heavy chain conprises the variable
domai n sequence of 4Fl |.vl7 as shown in Figure 16 (SEQ ID NO 84). 10. The
ant i body w0 2010420902, wherein the heavy chai n conpri ses PO&/Us20104B84087 domai n
sequence of 4Fl 1.v22 as shown in Figure 16 (SEQ ID NO 85). 11. The

Soquoncs of iy potng b A Ao o Rellibr e 85 ket fherdenyy |
chain conpri%%§ist§af‘ectéa cfﬁbh% h'dﬁsﬁ,ﬁ 69@9H0R,£1%ﬂs{smfnmzmmghri oht

s
Figure 16 (SEQ ID NGO 84). anti body of claim1, wherein

chain conprises t lfe)varl R dompisns¥REGYY B YAHPYAXDY , adicgtiown i n

70U 19, (S5Rs BB AR SRR R gL o

anti body of gggQameNof2zhainms 1 to 3, wherein at |least a portion of the
framewor k sequence is a human consensus franmework sequence. 14. The
anti body of claim 13, conprising human K subgroup 1 consensus franework

sequenc 15. - g - ' | Sl h chain b
subar oug”1 11 1HSATIARHECREL8ly Of ALl 8 uofRARRL TR, G A HERE
conpr i sifelgpveing &VRbégetdarmi n conpri sing at | east one, two, three, four or
five HVR sequences, selected fromthe group consisti ng of ; ille% HVR- L|
conpri si ng X1X2X3X4x5x&NEkd xepmnsing X X1 Xa Vet ke xaX okl Bct8dMr om t he
grouyg consi sty Ngs@fetld il tF ¢Sup 0isting®F 11 ©, REkegtder £ RULLHE) BHAUR:
consisting of P, T, and W XgIS Hor S° X4'is Dor Q X5 1S G or S, Xis L
or V; X7 is Hraup dnsixtingofsk|Teend VX omH teS;gaos P addsXstsiGgr BifXdis Llor P, T,

o . 30 1o wShasied Lrem e arouR fonRisting ol M Qe B HOS |
ID NO  222); sbliebthd BB the ofipRIoh Skt SAENKEXESX | VI §d16dt8H Hdmithe %o‘il R, and X2
is selected fromthe group consisting of A/ G F, |, and T (SEQ 1D NG
223); (iii) HuRitBecdrpG.ena§; XdEAXOH (SERePEYD: 322)i s sel ected fromthe
gr gwg HC?gSEiQS'It ::)n %0?51)22"4)(—87 R-IL’2 c%’mplﬁsinlg’ R§SN3_(’1X?§: C\i)vh\éireir)l( g(l iiss Dco:r %r; aITc.l X? Ii]sd X3 is
selected from the group consisting of A, G, F, I, and T (SEQ ID NO: 223);
(iii))  HVR-L3 comprising X;QSX,X3VPLT, wherein X is selected from
the group consisting of A, G, [, K, L, N, S, T, and V; X, is Cor T; and X3 is F or H
(SEQ ID NO: 224),
20 (iv)  HVR-HI1 comprising GYX;X,X3DX4YXsN, wherein X; is N or T; X,
is F or V; X3 is selected from the group consisting of I, M, R, and S; X4 is selected
from the group consisting of Y, Q, and K; and X5 is  or M (SEQ ID NO: 225);
(V) HVR-H2 comprising GDINX; X, X3 X4 Xs XcHX7XsX0X10X11X12X13,
wherein X is selected from the group consisting of A, L, N, and P; X is selected
25 from the group consisting of D, L, and R; X3 is selected from the group consisting of
G,K,N,R, S, and Y; X4is G or S; X5 is selected from the group consisting of G, I,
K, R, S, T, and V; X is selected from the group consisting of G, R, and T; X7 is
selected from the group consisting of I, V, and Y; Xg is N or S; X is selected from
the group consisting of A, N, and Q; X9 is Kor V; Xy, is For Q; X5 is Kor T; and
30 X3 1s selected from the group consisting of G, H, R, and S (SEQ ID NO: 226); and
(vi)  HVR-H3 comprising X;REGVYHX,YDDYAX:DY, wherein X; is
selected from the group consisting of A, N, and T; X; is D or P; and X3 is M or W
(SEQ ID NO: 227).
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(iv) HVR-H conprising GYX1X2X3DX4YX5N, wherein Xi is Nor T; X2 is F or V;
X3 is selected fromthe group consisting of I, M R and S; X4 is selected
fromthe Woacop/eemgi sting of Y, Q and K, and X5 is | oPCHIUSSHQ03409NO.

225); (v) HVR-H2 conprising GDI NXi X 2X3X4X5X6HX7X8X9Xi oXii Xi 2Xi 3, wherein

Xi is s Iect from h r.o cansi stin L, : s sel ected
Fromt haser s dheanBdsstigr g 10 Whtste Yol comiiseh Ba aminiid ravgreun

consi sting ofsel&teéffroh& sﬁa nS,N@m 0f:and406-928 PYRI.2 &5inpidscs 8h 8tRhcld om t he
group consi sting of S, T, and \7; X is selected fromthe group

consi sting ofseqgen Seéfrmdlfrorﬂhq gosl@bétst@dgfof SEQtIIEeN@soLQi atldris?rﬁsltZBng of I ,

V, and Y; X8 X9 is selected f up,consi stin

and G 10 1 RIS ar fnES By o TRaePRMa BRSH SO IRudiord; oo
fromst he gr owEQEmNSIGH | 0Waef 136-143, HYR-#om S @nﬁi@acﬁ%@me@sd (vi)
HVR-H3 conpri si ng X 1REGVYHX 2YDDYAX 3DY, wherein X1 is selected fromthe

group consi stelsgedfrom thygranporsista ofSHS) §p N&Xs: dA3and 146-ipHVRHBEQ 1 D NO
227 17. Th d
conbr i 51 ng ¢ RPEbeaangnd fi SEea sl RO RO, SR YESLRGES dommi !

2x3x4x5X6VX72$&)(§9XDOaffd(n_M ﬂ87 anber\a{m{%mlﬁqssehreahmd afcrctqutehm gelostpd
consi sting of L, s _sel ect e(cillf romthe group consisting

R S
of P, T, andﬁﬁn%@%f%unnc%ﬁw@g%sﬁ@l%%@s d05%8dil88-®%r s X6 is L or V: X7
is Hypor P, Xis selected fromthe group consisting of I, L, P, T, and Y; X9

IS sel ected fromthe group consisting of Nb, Qor S; X10is sel ected from
t he grodf. cofdicshiibmlyaff aAy o oficlding; 1 tahR] wkrcin ite H8avy chidif SEQpids NG 222)

ii) HVR L2 NX1X2S, XLis Dor R and X2 i | ect ed
rom the or oo RBRGIGHERgTorRerss HEHT Satiie (SEQ 1D N 203) 111y
HVR- L3 CO”D“]W(QEVES@@@WPG@SL‘ML@@%&S g@EQQDS‘ﬁbe@ dFIUHQ”& isg§ Oup

consi sting of is Cor T; X3 is For H

(SEQ | D NO. MW)RQP(I?GI)(GHHWH Vd@nq;n P(s |1swbo@?)(<8_5@>@@i@v2m FRA;%} @nmprmm s N

and 15 xa 1 s SRS RIBNRTE yronn SO REPTAY DY E R SRt oy s ¢

or M (SEQ I DifNQyr 122%)is s€l¢dtedBmHRe gRyupIcofsistchoGAINR, mmm@mﬂm XBHOX
1o X 2x| 3’selected from the group consisting of K, N, R, and S; X is N or S; X5 is selected
from the group consisting of A, L, and V; and X5 is L or M (SEQ ID NO: 229); and
FR-H4 comprises WGQGTLVTVSS (SEQ ID NO: 200).
20
20.  The antibody of claim 19, wherein the heavy chain comprises the following
framework sequences: FR-H1 comprises EVQLVESGGGLVQPGGSLRLSCAAS
(SEQ ID NO: 197); FR-H2 comprises WVRQAPGKGLEWYV (SEQ ID NO: 198);
FR-H3 comprises RFTISRDX;SKNTX,YLOQMNSLRAEDTAVYYCAR, wherein
25 X 18 N or K; and X is selected from the group consisting of A, L, and V (SEQ ID

NO: 230); and FR-H4 comprises WGQGTLVTVSS (SEQ ID NO: 200).

21.  The antibody of claim 19 or 20, wherein light chain comprises the following
framework sequences: FR-L1 comprises DIQMTQSPSSLSASVGDRVTITC (SEQ
30 ID NO: 201), FR-L2 comprises WYQQKPGKAPKLLIY (SEQ ID NO: 202), FR-L3
comprises GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC (SEQ ID NO: 203),
FR-L4 comprises FGQGTKVEIK (SEQ ID NO: 221) or FGQGTKVEIKR (SEQ ID
NO: 204).
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wherein X1 is selected fromthe group consisting of A, L,N, and P, X2 is
selected fromthe group consisting of D, L, and R, X3 is selected fromthe
group corspapiogew#t G K N R S and Y, X4 is G or S; PKJ/USS019mB@et ed from
the group consi sti ngGof G I, K )R(>7 S, T,lanfl }j/;fXG |shsel ected fromthe
groupc gsi s iS.S cte romthe grqup consisting
o 1P U ana 1yt de@ed o RGS. Rbeh félsﬂl@ﬁ&@alﬂ%mrwﬁ%ﬁ@ HiPle BREREY | ng of

A N and Q s ESo I 87 V6 as Xhovkn iSFig @2788E§1ﬁ)N$) 99y, T, and X13 is

sel ected from he group consisting o R, and S (SEQ ID NO 226); and
(vi) HVR-H3 corrprl sing X 1REGVYHX 2YDDYAX 3DY, wherein X1 is selected from
the gro co and T: or or. W(SEQID
NG 3277310, Thhan RS sfirto. B meS Sehtentintomnr i ok dhidhinges an
aming aci d S@%@ﬁ@@oﬁfgm%ﬁ@s%h&m 2HQohle NQSEQUEDNaNdo406- 124, HVR-L2

conprises an amno aci d sequence sel ected fromthe group consisting of SEQ
I D NOs: 101 and 125-129, HVR-L3 conprises an am no acid sequence sel ected

T L

103 and 146- Jsé@;enb&l&“t&ﬁ%@@h@@ﬁuﬁﬁg&fﬁmsmH)Nenueﬂ):e sel ected fromthe
group consisting of SEQ ID NGs: 104 and 154-187, and HVR-H3 conprises an
am no aci d sequence selected fromthe group consisting of SEQ ID NGs: 105

and 1488-192. Q. anffﬁﬁifyadﬁc'lmd%, glthet%ﬂy th@ 'ﬂ@aw@rf ch%lnaddﬁl?pnjs@s t-l‘*l% valliiL BbRafnhe heavy

chain conprises the | om ng franmework sequences: FR-H conprises

EVQL VESGGGL VRREEHLRL SIBEAS 6k SEGhdvD T igh@ 728, (SER IHPNOoP6) ses WRQAPGKGLEWK

1, wherein Xi is | or V (SEQID NO 228); FR-H3 conprises RX
ITX2SX3DX4SX5X6TX7YX8Q\/NSLRAEDTAVYYC wherein Xi is For V, X2 is | or L; X

is sel ecked fH@REMLIBRyHRURMCION Shteid e %fghﬂ-ohal% ccﬁi'ﬂﬁis\e/s th%4rah§bl§d@ﬁ1aﬁl Xis
sel ected fromthe group consisting of N, R S; X6 Nor S5 X7 is

sel ected f rogﬁqmcg®w70’@rﬁélsh@‘wmgl Blfgum 27L(,SFQ1HD NO ahd) a)(ldl the heayty chripSEQ | D
29 FR- VTVS
A iBody of " apiprisgiO R for e r R 5P T Seahn 8 b2 B R,

framewor k sequ@ness: FR-H conprises EVQ_VESGGGLVQDGGSLRLSCAAS (SEQ I D NO
197); FR-H2 conprises WRQ APGKGLEW (SEQ ID NO 198);

27.  The antibody of claim 16, wherein the light chain comprises the variable domain
sequence of 18F7.v6k as shown in Figure 27 (SEQ ID NO: 194) and the heavy chain
20 comprises the variable domain sequence of 18F7.v6k as shown in Figure 28 (SEQ
ID NO: 196).

28.  The antibody of claim 16, wherein at least a portion of the framework sequence is a
human consensus framework sequence.

25

29.  The antibody of claim 28, comprising human x subgroup 1 consensus framework
sequence.
30.  The antibody of claim 28, comprising heavy chain human subgroup III consensus
30 framework sequence.
31.  The antibody of any one of claims 1-30, wherein said antibody is a bispecific

antibody.
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FR-H3 conpri ses RFTI SRDXI SKNTX 2YLQWNSLRAEDTAVYYCAR, wherein Xi is N or K
and X2 is selected fromthe group consisting of A L, and V (SEQ ID NG
230) ; andwbRetM12ewapri ses WEQGTLVTVSS (SEQ | D NO 200) . PRT/USTIe/ 03497 body of
claim19 or 20, wherein light chain conprises the follow ng franework

sequences: FR-LIlL .commri ses D PSSLSASV 1 TC. ( SEQ, | ., 201), FR-L2
o D i GRIISEARRE R ocia 1 W) Sarkoibmecis by binds fo
G/PSRFSGSGSGTRRTI AR BEPEATN e S5Q0iD NG 203) , FR- L4 corpri ses

FGQGTKVEI K (SEQ I D NO 221) or KVEI KR (SEQ I D NGO 204).22. The
anti body of claim 16, wherein the |light chain conprises the variable donmain

sequence, ,of F7.v6 .as sho i-n, Figure, 27 | D.NO .193)... 23. The
2t bodyof  diraiprent gRARE. o erdh A RS et Rt b e i Gp i e domai n
sequence of L&hé VERKF gsitopbawbevaliznh@boerahibif®méd.| D NO. 194) . 24. The
anti body of claim 16, wherein the heavy chain conprises the variable donmain

sequence of 18F7.v6 as shown in Figure 28 (SEQ ID NO 195). 25. The

ant i body ,of i m:16,.: ' - v [ rhses the variabl e domain
sequenc§4bf %%é%1&‘§ﬁ§%ﬁ%th%%ﬁ&?§&%agg%r@E%Q{T%?RD 196). 26. The

anti body of claim 16, wherein the |light chain conprises the variable donmain
sequence of 18F7.v6 as sho in Figure 27 (SEQ ID NO 193) and the heavy
chai n cofpri Se¥HHEoPRrsIg the sleir ACld@fGRHB40f 18F7.v6 as shown in Figure
28 (;§EQ ID NO. 195). 27. The antibody of claim 16, wherein the light chain
conprises the variable domain sequence of 18F7.v6k as shown in Figure 27
(SEQ | D3RO ¥9HJst aclti cdrheridieathy noblaicracobofpnlaise®t ¢rttbe venteralflchinditai N sequence
of 18F7.v6k as shown in Figure 28 (SEQ ID NGO 196). 28. The anti body of
claim 16, wherein at |east a portion of the franmework sequence is a human

consensusy. fr aEMRpdSItRAARNHRIngARe artidIROF hibPENc1ftnsCl-8d.m 28, conprising
human K subgroup 1 consensus Tgramevvork sequence. 30. The anti body of claim

28, conprising heavy chain human subgroup Il consensus framework sequence.
15 38.  The composition of claim 37, wherein the composition comprises a carrier.
39.  The composition of claim 37 or 38, which is a pharmaceutical composition.

40. A method for making an anti-EGFL7 antibody, said method comprising (a)
20 expressing a vector of claim 35 in a suitable host cell, and (b) recovering the

antibody.

41. The method of claim 40, wherein the host cell is prokaryotic.

25 42, The method of claim 40, wherein the host cell is eukaryotic.

43, A method for treating a tumor, a cancer, or a cell proliferative disorder, the method
comprising administering an effective amount of an anti-EGFL7 antibody of any of
claims 1-33 to an individual in need of such treatment.

30

44.  The method of claim 43, wherein the cancer is selected from the group consisting of

breast cancer, colorectal cancer, lung cancer, esophageal cancer, bladder cancer,

ovarian cancer, pancreatic cancer, and hepatocellular carcinoma.
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31. The antibody of any one of clainms 1-30, wherein said antibody is a

bi specific antibody.32. The bispecif ¢ antibody of claim3l, wherein said
bi speci f woantwiewy bi nds to vascul ar endot helial growt IRCTASR@O/0§MEG-) . 33.
The bispecif o antibody of claim 32, where said bispecif c antibody binds

to the s e o) as aci.zynmab or .r.ani bi zuma 34. A nucleic acid
encodi n§ the %@Qﬁf/ gai ‘&,‘P SR e ances bre%?gca%%ée%?ﬁaéaﬁm 8 ng the

nucl ei ¢ aci d |@fe Ghadrm 34. 36. A host cell conprising the nucleic acid of
claim 34 or the vector of claim35. 37. A conposition conprising the
anti body of any of clains 1-33 . 38. The conposition of claim 37, wherein

ORI G SUEET  20 alReBETR AR et 7 " %

anti sEGFL7 antibody, said method conprising (a) expressing a vector of
claim35 in a suitable host cell, and (b) recovering the antibody. 4 1. The

net hod df- cl dibgmarghodspfengioh clapras ﬁ%réé fagther qomnpsistigaadpurisiering o thvhe met hod of
clai m 40, wheg gl n,50Q e*%{%r%{n + 3§ é%%héf ed?ca %ﬁr w‘hﬁf@? h][%‘lni Ygppating a
tunor, a cancer, oOr a era Ive dl sor conpri sing
adnlnlsteringmﬂm&ﬁﬁedﬁum&dwmnmﬁ.of an antl-EGFL7 anti body of any of

clains 1-33 to an individual in need of such treatnent. 44. The nethod of
claim43, wherein the cancer is selected fromthe group consisting of

br eggt Ql%”cerTh&ﬁbéﬁB&%if@lkun?Q‘?‘Cx@l‘ierelhLﬂﬁ‘egse%&‘i@&"edlc%&m@g&%er%ﬁﬂﬁ@d bl adder

cancer, ovarian cancer, pancreatic cancer, d hepatocellular c rC|nona 45,
The nethod okhahmmmmpanumn@mEanwmhaucaﬁnemnmsu%ngmgmncwﬁmﬁmn col orect al

cancer or |lung cancer net hod of cl.aim4 wherei n.the cel
proliferati v ety R v 8%%13&1’1“0%1& rhgokiae, ﬂg%?neam}a@macgf%%mas 46,

further conpri@biherapfd sr8éRrdréid, dParkDEnétRdh hildpla@Meeid %ﬂ%e‘é% gmpunt of a
second nedi canent, erein the anti-EGFL7 antibody is a fir nmedi cament .

48. The met hatowth-ishiditeryszentvher ei n the second medi cament is anot her
antlgody, a chenot herapeutic agent, a cytotoxic agent, an anti-angi ogenic
ageﬁ an i mmunosuppressi ve agent, a prodrug, a cytokine, a cytokine

ant agonigst , qhe@i@¥dLCof claim 48, wherein the second medicament is an anti-VEGF antibody.
50. The method of claim 49, wherein the second medicament is bevacizumab.

20 51.  The method of any of claims 47-50, wherein the second medicament is administered

prior to or subsequent to the administration of the anti-EGFL7 antibody.

52. The method of any of claims 47-50, wherein the second medicament is administered
concurrently with the anti-EGFL7 antibody.
25
53. A method of reducing or inhibiting angiogenesis in a subject having a pathological
condition associated with angiogenesis, comprising administering to the subject an
antibody of any one of claims 1-33, thereby reducing or inhibiting angiogenesis in
the subject.
30
54.  The method of claim 53, wherein said pathological condition is a neoplastic

condition.
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radi ot herapy, a corticosteroid, an anti-enetic, a cancer vaccine, an
anal gesic, or a growh-inhibitory agent. 49. The nmethod of claim48,
wher ei n twe 288¢iep4edi canent is an anti-VEGF anti body. PE0/USTHe/0889T0d of
claim49, wherein the second nmedi canent is bevaci zumab. 51. The met hod of

any of cl.ai 47- 50, rein the second di c nt.is.admnistered prior to
or” subsaduentit gl SR S PAETSRo0f PHBORIE] SRR ACPBBEITIESS, " The

met hod of anyRditighai ns 47-50, wherein the second nedi canent is
adm ni stered concurrently with the anti-EG-L7 anti body. 53. A nethod of
reduci ng or inhibiting angi ogenesis in a subject having a pathol ogi cal

Cubj cct “n” andesnay e Wy BRaTERIE RS na SR R0 PeliEehaftal B’ "

i nhi bi ting angh@oRASSise éfMiitteicaHBbaet proddbratiherciBdfaddeDtet@bpithy 58, wherein
sai d pathological condition is a neoplastic condition.55. The method of

clai m 53, whéranHuLty; Beqyasuir glivcamacigsdriatedimaaylag dagmerrsiop dishatie
condition. 5 | .l er.el ' - tic

condi tion is%¥§ﬁ§§?%§&¥§§%§@H%°g?%3%§%%ﬁ€%é@?ﬁ%igggﬁgﬁﬁ%ﬁﬁgﬁgn "ot her
proliferati veectiral/cihhopabhhesascobiizaigat hy of prematurity, neovascul ar

gl aucoma, age-rel ated nacul ar degeneration, diabetic macul ar edena, corneal
neovascul ari zati on, corneal graft neovascul ari zation, retinal/choroidal

neovgscubar i %@He%d o? gnhe%%ﬁmgtels?%gajc9 br &n Ql?tﬂﬁﬁélggé%feglh ggﬁgﬁg( 1193(1 ftﬁig‘ect havin%ﬁ

anti - angi ogenesi s agent ect having a pat ical conditi

associ at ed wipathoamgiab gemiesinsgssamatpd ivsthnggiadenesisstaanprisgng aintihstesinpjtedte an

ef fective anmount of ant i bod ccordi to any one of clainms 1-33 in
conbi nat | on AR TRAETS OIS GbLST Doag aror st Gy s A TR g O o

anti angi ogenggidirdd6Mtvith thOMtRhd @6 9enaas hydnt ¥herdy cntifcilBtf@dn@f cl ai m 57,
wherei n the pathol ogi cal condition associated wi'th angi ogenesis is a tunor,
cancer or celangigeoicsisageantisishiiteoragtivity.59. The met hod of claim 57, wherein
t he Qathological condition associated wi th angi ogenesis in a non-neopl astic
cond’tion. 60. The method of cl aim59, wherein said non-neoplastic

condi tiaB. i s Tselnegh®boff d14iM 3N &herein the pathological condition associated with

angiogenesis is a tumor, cancer or cell proliferative disorder.

59.  The method of claim 57, wherein the pathological condition associated with
20 angiogenesis in a non-neoplastic condition.
60.  The method of claim 59, wherein said non-neoplastic condition is selected from the

group consisting of diabetic and other proliferative retinopathies, retinopathy of
prematurity, neovascular glaucoma, age-related macular degeneration, diabetic
25 macular edema, corneal neovascularization, corneal graft neovascularization,

retinal/choroidal neovascularization.
61. The method of any one of claims 57-60, wherein said anti-angiogenesis agent is
administered prior to or subsequent to the administration of the anti-EGFL7

30 antibody.

62. The method of any one of claims 57-60, wherein said anti-angiogenesis agent is

administered concurrently with the anti-EGFL7 antibody.
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group consisting of diabetic and other proliferative retinopathies,
retinopathy of prematurity, neovascul ar gl aucoma, age-rel ated macul ar
degener atworngiodizedeet i ¢ nacul ar edenm, corneal neovascul RCIrA®Re10/03400Dr neal
graft neovascul ari zation, retinal/choroidal neovascul arization. 6 1. The
met hod of any_one of clainms 57-60, ei n sai d ant.i-angi ogenesi.s agent is
et i s08r ad TG fa STy S St T B0 oHE SR s el P S RRT RS e | - EGFL7
antibody. 62apdheeehfif of any one of claims 57-60, wherein said

anti - angi ogenesi s agent is adm nistered concurrently with the anti-EG-L7
anti body. 63. The nethod of any one of clains 57-60, wherein said

i -antd ' ' i ~VE 64. Th f .claim 63,
aner o1 n 0401 o (o e dgett, PRk g pROREoE nnbg MBa o dhififlod o

cl ai ;m 64, wherein said anti-VEG- anti body is bevaci zumab. 66. The met hod of
claim 64, wherein said anti-VEG antibody is ranibizumab. 67. A method of
reduci ng3or Thkinsthed@f Ghury Gfs egroith spih antirddHH artipody issbavagisemath a subj ect,
conprising adm nistering to the subject an anti body of any one of clainms 1-
33, thereby reducing or inhibiting perfusion and perneability of a tunor in
t he subjeéct . Th8 mcthel efatldioch4fivhetein said dnti-MBGHI&itibod iy rasibivgnadm ni st eri ng
an anti-angi ogenesi s agent. 69. The nethod of claim®68, wherein said

anti -angi ogenesi s agent is admnistered prior to or subsequent to the
admlﬁ! St6r7@f[ ' %m@{hotd%?_r&f%fn' %gﬁhﬁbiﬁﬂ% b&%on thl pe-{llﬁ@a mt&tnopin m _681
wherein said anti-angi ogen§5| S agent 1s admnistered Concurrently with the
anti - EGFL7 antbjbadyompiising adnenisetringdo dfe sahjectoaneantibody af any @ig-of Olaimbér ei n

said anti-antjigenesis ent i.s.an anti-VEG- agent. .72. The method of claim
25 Cuer e ' oA ey fedREE rgRibng Dot i {RER el Bins Byt mI5 e et hod
of claim 72, gukyesei n sai d anti-VEG- antibody is bevaci zumab.

15 68.  The method of claim 67, further comprising administering an anti-angiogenesis
agent.
69.  The method of claim 68, wherein said anti-angiogenesis agent is administered prior

to or subsequent to the administration of the anti-EGFL7 antibody.

20
70.  The method of claim 68, wherein said anti-angiogenesis agent is administered
concurrently with the anti-EGFL7 antibody.
71.  The method of any one of claims 67-70, wherein said anti-antigenesis agent is an
25 anti-VEGF agent.
72.  The method of claim 71, wherein said anti-VEGF agent is an anti-VEGF antibody.
73.  The method of claim 72, wherein said anti-VEGF antibody is bevacizumab.
30
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