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in the t@e@&bpliﬁglon andby MBS &N ®9r)1,g ‘WA 1-d09'ea$EEGIHIGS.t Ohgintitocinig
posma;imnﬁ)lf gl fﬂﬁ%}gm‘é E b = ab ¥, te\ﬁ%e SRNSFRIF YqueR For

ant 1 body w usua v¥5<13n0t bi nd_ t o ot her

cxamp R T OB G (BSonie gt VEGh s 456 pyision VEonine) n
native MEGE. N @herfint Iﬁﬁ\e VESE dad HataHiing affiedbioythd DR efdef Fit-Dretdp@rs
R A vascul ar endothelial cell growth
tor an elated 121-, 145-, 183-, 189-, and 206- o
ammenta¥EeF %@@wl i#n anlrodotbwintetp VEGF witksudiciont ity gdspecificity.
The aftiSVITSEiHoREst HRYnVeR14A Gin®E uRl as a9 BAGC aget 4Dk 3R aldkQERing with

. Houck et al. Ml ndocr.in, . 5:180 91), .an :
dlseaSﬁ OOB?OH%IB?‘?S EL%%UI%V%% é’g?{gacj%ﬁ/ r1ls,]1§?/olvoe$. %éﬂ%—\%% eaﬁ%bgc’ly wxg usually not bind
to othet ¥EGE orB5uBEEh e2VBY-B or YESge€ rer ot grhwih fretorsatcl el IGE, PDGF or
bFGF. OS%Q lérgr WP@énks%' 5'82393@%0@ TE)QP WQHSJS@ WG 9&@3@&@ @foo4/16082; EP

refer
066686?611 B%fﬁtqnﬁ%pph@n&ns 20088%%%99&0‘){6)1%)&{ 6003%2'0%@9 g.ncp %.9%&08&2 %{l sopkov
et al., Joutra! of OPnu@blogidabMibols 288 114@1646(2{10&’) mdneinmesad@kdt aumber P2072R1. The

anti—'\/?@ﬁi 8&1'3&#! I“&va&ﬁllnlab EEE) ge g 15%{1)6& or t‘fgva?cﬂw’ SNG h

orns ¥ Int prese nt
rccomglﬁ:mt plgtgsmz@ﬁmn é{ E& mongIonvE@:boEl)ggeigg?d accorm P{eita _e‘_t@b )C’umcer Res.

57: 45%F45§Nﬁ@1 615comp-1|_h£ miAied QukBilgh 1 fRa®ivbik @spsont o aﬁlgen—bmdmg

compl%rﬁenglglgrtecp Eemunat I }g/Sns %%:theamurgg anqlt—)he\;ﬁ%% Iilonoelonai a%?bo%% A JQS 1 that

blockssling |061wnmf¥V€ﬁ’étqﬂscmPM@} fhrrprffxmaigqlﬁeﬁﬁ% o teiepino yEGRaagce of
Bevacﬁhﬁﬂ) ﬂa&ixﬁg’ Rt he(fRERER IR, isl dBriveld abﬂnwﬁnax&ﬁgaﬁ andout 7% of

native Vi i ndin ffinity for
e s BRE et et porachey S0 do s 4brS T EUEISE .
An "anti-VEGF anti body" is an antibody that binds to
VEG- with sufficient affinigy @&nd specificity. The
anti-VEGF anti body of the invention can be used as a
therapeutic agent in targeting and interfering with
di seases or conditions wherein the VEG-F activity is
i nvol ved. An anti-VEGF antibody will usually not bind

compafra%



et al., Journal ofl munol ogi cal Methods 288: 149- 164
(2004); and Attorney Docket nunber P2072R1. The
anti - VEGF anti body "Bevaci zumab (BV)", al so known as
"rhuMAb VEGF" or "AvastinTM', is a reconbi nant
humani zed anti - VEGF nonocl onal anti body gener at ed
according to Presta et al. Cancer Res. 57:4593-4599
149,000 Grdyomys and i glyeomppiteds s varigvnbeand Higrhpmaniey antiyVAPE\Rptbedics are further
descﬂbagh QIS PAINh. 8B4, @e n,-sdaii Pébinfagy 26, 2005.

WYz ni.n fro e 4N b0
VTR S L U R Bl JHEL L broputing
reduciyp prdmﬁ@meg Wit R agis@es ingludinegts b@éleqa@ OPEOr TAgS a’FE@% irqpgiasy. WEGF
antag&ﬁ?‘s%&iud& 8- @@F%lb@&ibﬂn@ﬁﬂ};&ﬁ%ﬁﬁm@fmgnﬁﬁy ﬁ@rkc} QE@}Q@[ molecules and

sty R Pt B R POk TR BB B B, an
VEGRiereptoeaitifodignant NEGHeerépve amgagbridtodsh ad\dnall niblecBemkibifors o tep VEGFR
tyrom%na%s '!{9& ﬁ&&ﬂs Wote[}@%% QﬁG}a—Q{%E tReéenQroﬂ)zl‘@E&%Q ggﬁhﬁ (@Q@gu@? dVEGF

osyl at ed, Bevaci zuma t'her humani zed
amag%i’l‘ffs aISWEéP}gé‘H‘f‘SOB‘é‘d’F‘é@S 8F ¥EGE, P‘l“ﬁeéf'e m‘lﬂ‘é%‘ﬁsrq“ﬁ‘é"& 1 HEGY, 8NA
aptamBlatand MN@zynes 8B1st ¥EGF os¥E@Uedepbrsuary 26, 2005. A "VEG-
anL agQ Isg' encrr: %f %%ﬂ&e%oxﬁprggsl a%gﬂ{) ?tu%%%%l T SQ]IlQ amino acid sequence as

neutra I nhi'b rogati ng
a Poiw%éfcfieﬁtjd &am niferer Fhsp ﬁ%jwweﬂlr?nwej@ea%‘ucw hlaYeé%e %nmﬂ agid peqppnce
of nathrhiSy daduitdig Bgyﬁe@tld@ R6m @y fiEMnal. \Sﬁﬁiaﬁ\%@ﬁﬂémé’ Ismypéﬂﬁﬁfcan be isolated
o B0 A0S0 St 0005 B0 Vo ARS8 88 A0 s e
specifigpity en@gmsseamnvé@ opdvirini trisicated of pretsief foad df }JJCP@YWEGF(G g an
extrackiB BRASERABRS! Rbddly odcliBindHangh Rfind (8. ONEm&Hvel I BYli€ed forms) and
ot ﬁecept Oor s, anti - %/‘FGF r ecggt or anti bodi es and VEG-

naturafl¥ Rogiting eV ABR P EEEPOSR®i%as smal | mol ecul e i nhibitors

ofA fﬁo@pé\#&@mm tiy7 wbiperidkviresessh of fihd dfmpgis Garsoipyjoinai tmgther
domai(ﬁ yipeﬁ(ﬁ%n @ oﬁ;ﬁ@éﬁ@%Q%lem\ﬁg&g& og(ﬁiuﬁﬁb Fonds.

eregi ne) EGF  ant ag)onl sts. al so mc}Eﬁv ant a

vat P‘&ﬂ’t"%“dﬁuf"a"\ﬁébﬁ"mﬁﬁtbf" BIFL 2P BEUFFRIS® BV B R Ee 2Pyt 540 amin
acid sddiésles idEANK with e asresndigndtiveis@paympdypergiad. vath Veilf@is ighude, for
mstanééE[Safyp'éﬁ ﬁ&%h%xﬁ Une!%r mgl.%gjn}ﬁg aéf&&@t@l%cc%gxmg Ldlcfjﬁld/or a non-

npri ses a ep | havi ng sane am no aci d
namlééaca@ﬁ%geana@ ams) fﬁ%ﬁ“ﬁsdéfﬁtjiie&e‘" d?%?t‘fdv% éPeN' oS of Hs,

polyp@tithaDiduerils,aGuencdll pak ytp@p.ttabdiies OCadhikvaid sdqlicaifdnfi, @ 64 ldlst about

90% a%l%l% lﬁ%ﬁ ge%gn«%fidegﬁﬁr oy glléayt al?o%&% EA)rolr Q]?re Qﬁ%lnX chcpge@ggce 1Je&m1 SitYine

Ive sequen
natqugﬁgq:rﬁf esdyrertide M apiants alse m@]luded;g}ypqyéd Qp&sé@j 2. wbsequences truncations,

eic.), @@&memg&my mwesymmme@emlaas The term "native

tid fi . .
R
residupsh y poftiicientns et srcdpnticak¥ifebshingloci radowinn sSeudempeye, e

al1gnﬂé%é%@cﬁ1'eﬂc¥s ag‘@ﬁhl&ﬁlb apf h@:@stsarfr Y RBicte %egnaxmﬂlntp@&&agehﬁéﬁdey
occur

liced f nat u I
ey G S o e o Tyt Frtdnss 0 P{}h%*g‘i“le‘&fé gy et o
purposs gfolbtynpiiiei pehecnvimeinedcid semedte @éntityivan iantdvasin vireneedys ihg are -
w1thm] ¢! sﬂiﬁ% t}lé)arto Fopﬁgtancg 9{@ pﬂﬂlﬁ v apéﬁaﬁgwiﬂpgt% sp@.{(}ge( sﬁéh as ﬂﬁAST BLAST-

I@g{ﬂ)ose t o non- cova I it eracti ons or I sul
2 ALGOW 451N pdfotiep ff?l‘a“éTA%%Oﬁaﬁﬁ Tieesthidedin BF &t &9 PEW appropriate
paraméérk fov Ried@iny m@merdenchﬁmg B a%bntlnﬁﬁ&bde& mbmevs B%kiasiatigment over

' ence i Qr.r d%

the fulgfe%}d%he osf%% seqofnces belfl% ca:glergW gI r R}xaprolseg it resm : nc u de 1%?19 chi s\éguence

nce
identity Maycs pre ebfalwé Iathvtrdd@QW\hmqn@ﬁhv SeRENCOPOIRISEn WIPHE PEetea

ALIGNRAtHd AR kdy.2 %@eﬂéercbm&namc&ep@e pdgrah %Qﬁuh&‘e@menentech Tne. has

been f@‘%“’é{“g%’l" Xoacl @ r]ffnll\lé] %gﬂg} g?pyuag%f g%ﬁﬁ? ﬁ%lghq%feogﬂié 92()?% where 1t 1s

pol ypeptide. Ordinarily, a variant will have at |east
about 80% am no acid sequenge jdentity, or at |east
about 90% am no acid sequence identity, or at |east
about 95% or nore am no acid sequence identity with
the native sequence pol ypeptide. Variants al so

i ncl ude pol ypeptide fragnments (e.g., subsequences,

;_\._C




al i gning the sequences and introducing gaps, if

necessary, to achi eve the maxi num percent sequence

identity, and not considering any conservative

substitutions as part of the sequence identity.

Alignment for purposes of determ ning percent am no

acid sequence identity can be achieved in various ways
registqrifapnden e Copyight Registraion Np. [TXUS HI0B T anddy publicfypvaijablg thepyghelienentech,
Tnc., Séﬁdl Bﬂl Fdabibdo A aYifomvaal iTh@biI@NCﬂH@bﬁxﬁdhoMetcwﬁ@Ed FoblEH oRSUNIX

BL - I
operaténgfsyfst 6131%\1])5(‘&%{105\' d\llﬁ;}unrﬁee coan son raaue res rarSc;n ct yie @‘IGN 2

pngnappﬁé@mﬂate paranmeters for neasurlng al i gnnent ,

| NGk PeboRa haBy, ﬂ@lwgﬁm& J&ﬁ%ec{ﬂ%gﬁgm%f @%mneamomgemhce A to, with,

al i ghnment_ over eng%h % ﬁe uences. begpg
or aga&‘&ﬁﬁ&’r"%ﬂ“‘“‘!ﬁﬁ’l‘i S?S*H‘?“ﬁ%% @‘é“%é?“eaﬂ‘ at Bfase AEAR T
sequerde GUIRNIEE or doglivts atcyrtaireth bieiso aidsegiotca ndaﬂdy tasmmets egainig@gsiven amino
acid sAELEVE Yl Wi peauence compari son conput er

program . e ALI G\-2 sequence conpari son

dﬁg&w§ﬂ“§?6§Féﬁgmas aut hored by Genentech, Inc. has
whereDEIS the fuinhbebf WhinbaditresidulGediding tdadtic faiches bjie tdqnce alignment
ht ce,. Jashi

prograén %&F}ggﬁ S%hqrprogam $ e$ ent 9}&&1 }?a;% %ﬂe%%i??xg %o\rlxgliﬁlrmgﬁj rl.nﬁo acid
residugsXeB1 D @fgl7be appgiafed thgtu’@pqe @169,611& af qrratm agid gqqpqggpgﬁls not equal to the

lengthcéﬁﬂﬁﬂc; ﬁﬁhequedc@ﬁ the 9DRHIhHacRHABuENCE G HHEE A 168 hiilf F Bjud the Vnino
ran1shou|d be conpiled for use on a UNIX

a“”%"ﬁeé‘? ‘f“?“ﬂ% g@&ﬁam e.g., digital UNIX V4. OD. All
séﬁmennéﬂﬁ@ﬁﬁawws@hﬁmaﬁan@meﬁss@peMQ@@S®yﬂthbwm@m@Nﬁ@1
ANGHILY GRS OR oNBire MALY acidfiatiBd Erptﬁ§1§1§vefm (ﬂjr[‘]l&i quGE%ce/o

am no acid sequenc |dent|t of a 0
Optionally, (he AR ROF4 ‘ﬁm utatigps ‘Eﬁj ¢ Ao &Cg‘gﬁ“‘\’/séﬁt‘%{‘ﬁg n“é‘]aGg’ E E‘Ha“d
variangeigtbenfoeisBin @MmVedmoman bapreperen oy 4 xaekty ofyetiphy el ddovaisn e art.
AminPME0 AN &%mﬁs%fsztm%?ﬂ@&meepr alk@%l mf?@8aQh € gﬁ@ﬁ@qﬁw Such

certain % amno acid sequence | ntlt to, wth,
varianggdngludg for gragiplg.laletigns g mairP‘alS B él}l?&*léunsﬁls of Eesilugp 815‘1]%‘{“%%1“1“"
acid s@BentOIfIADMISTIA 00, 4 huﬁ‘ﬁlsarﬁaﬁtﬁacfdt‘saﬁléﬂceﬁcé%&(bymhﬁfuﬁe1Xad1$debhﬁed
under Ellilgg ﬁgé)ogtfbnugig% Dib2 8¢ brdas gh%% Pl%géf]re%c 951? (%n%ﬁlaﬁoq%f]&eieﬁaJ msemon, and

e sedquence a
substh_u}mtma@ P@'@?dafﬂ agrive B t@qﬁq@ﬁpnsgﬁt haviga the Beswg%@tlw efhs m}ztap%ns that will
be maam tht: oNal encfélihﬂ@ﬁé vaﬁfmt aidt RE pREd thk sefRSde dﬁi&ﬁredtdﬁlg Bramé fnd\phekerably
will not érezgg %glefé ax}ttagy Iﬁ:%l?ns éha%lj\'g)relld Proﬁ%c:ﬁ secox{(}g'% H]%{EIA 8 anmo r%ggg?ﬁi
S equa ANGBTID, vatidyts O%Oairﬂyms: peepiref] @é@ﬁ:@ﬁ@téi iglaganepis 9f npfleopides @ the

DNA &cmglmen@ﬁve amaimt d?%haé Neypﬂléy@ecm@@bsdmmmmng 15 e0dnkcddihg the
A The t rm a%lg as used herein
"a”a“F é‘fdé]i’eéeaf“‘é e’ﬁ’re\?%rfglﬂgrﬂ Ha re&%’%?ﬁ“b"@ BSve and/ or an
ANGRTEI sivhibchrddmmddzad esinorel sequenye ragia@omiispocdateinghed, the mutation per
se neem @é ﬂnr%ém’u&dt ﬁ:ﬁ eﬁﬁﬁﬂe & oﬁh@-ﬁ{c%eﬁ%géﬁ@m mutamtalt QQ@eIn siYe

he one or more am no acid nutations include amno
randO%au@ge@ﬁsﬁavkwp%lﬁte%at the REREPPPEOR %4 Frgion FieaIRrE S REYESpA variants
screenbfor ﬂjS@tﬂnﬁl chiii@nati v Aisir@hcatn beehlmuaqfa:r extinD yubaltmmn metnjons at

predetenmngE {]s n P‘Qﬁh&gﬁ[}%}é\m gea.bﬁclggre%efl -kno apas ega ?eqé‘ft% %@ﬁic

varian can be prepared by nutations in
mutageriggis. AgEETtion ofRPANGIIAH variags Pesrribed herr saelee ackigyed yiekpgs|display
techniglRd, Glch BY1Fosé éfe@cﬁﬁbed inmeptT gua,ﬁcaumwo oussshsti tutions of

' eAB‘Jteld slill S:hc el S‘g‘?ﬁ ng glglxltaée% géo?elzjnere 1§ne ﬁc Qg%a'\geg an% Ihiaec;:rri" xﬁ an
appropmigie veriog foapriodin dedeon, gaeralyrad expreesT@@ed@p)éélp metbm}f be employed
for trafs R ten ofdh affopsitONM. I N Figure 2. Any conbination of

deletion, insertion, and substitution may be nade to

arrive at the final construct having the desired

activity. The nutations that will be nade in the DNA
encodi ng the variant nust ppt place the sequence out
of reading frane and preferably wll not create

conpl ementary regions that could produce secondary
MRNA structure. EP 75, 444A. The ANGPTL4 vari ants
optionally are prepared by site-directed nutagenesis



variant, and thereafter expressing the DNA in

reconmbi nant cell culture. Wiile the site for

i ntroduci ng an am no acid sequence variation is
predeterm ned, the nutation per se need not be
predeterm ned. For exanple, to optinize the
performance of a nutation at a given site, rando
mAmgersstaeraelaienseensallc pags fap abye! AP gfé‘tiueéeef&ﬂa”drl to 10

residubsLEPORIANE str&ﬁlu@&pkﬁsai@@pléd}@ﬁ’r]}hédhug@m ants screened
on o es

f Lo ffggf}u:@fg?ln%ﬁm%m&é e gEino- u(%/or car (I))rcal? A 1 fYJSlo of fro-m one
remduproepdlepeendw vfes#ewﬂssmresmct@\lwgﬁawﬁlgas altrquwm:e g@mﬁ@fémalp ar

mult1p‘f@4n‘lmol%a9 Y¥didues. uﬁ#ﬂas&ﬁencé ﬂgertf%?fsé{f@ | RertiSds Withis ﬂl@ ﬁahti‘vb ENGPTL4
mut ag enesi s. Pre aratio

SRR BB REHSRTCRH: b (ABHED éefmg%f llﬁ"asg %‘ﬁy yo S A
examplleaf h K6l Mserianditiuds atfizes of Chizsd stdoede, whethen betdR@Tgous or homologous
to the R&Fieh Ct(Z‘%L- ﬁq%r%usqgéa@ﬁgé%e sét-etngr[ fro?ryx%&n@mgr{t R i's

e nutate rotein region my he remved
arfefdisionnd éHGPHAafﬁﬂaﬂaﬁ'ﬁrﬂ@ﬁFrql whigh aj least prje aiMB‘P agid ggpighe in the native
ANGHmL@ du@&dneanovgmeﬁ aittbrynt ABId@NRERE §i 18 Plavke €4 @F edfodinteet of shpe

mventlon a&Néﬁh Vatia etnplugé/s%gubétu%}%n Et 1805 d%{: {eqolf QIGGPI‘LQ%Fa subst1tut10n at 169

ro rrate acl sequence
of mg@ﬁ@%l Jugh splzphigon maniealsdeip a@o@@cgwﬂwbﬁ o in Table 1. ANGPTLA

vanan@.Qﬁﬂ 4290 @hrladhral arkifd 2bfds asrdes‘éhlfi_ﬂﬁ&em opt i 0na| ly 1 to 5
i dues, or |ess, and t

n%%caia glﬁ%lée giror]fgeg PGt rtJO: s%g,an%eé mt pcr%gzt't I gﬁ%? 'sidffl_}:tﬁ;iaill;.]so(m AL
Lehmmt, maiarhentimyyveqead edf. ps 7HAS Wafth Ptrbéwhe@:ﬁ‘éew Yods(1gfidd: t o
(1) noR: Qél%PﬁQEA)dﬁé B LSS e (hak:d i), PR @?tr j (O, Q\det e gt h as

i'ntrasequence_insertion
) ““fﬁﬂ‘[gf"? Iif?llaé GyiSha' ] ahrr(@sFﬁlS@sTyrl(i)f g%&&%&@é i nsertions
(3) acidic: &sp (D), GBER)t i ons within the native ANGPTL4 sequence)

g ek nyromabout l1to 10 reS|dues
(4)ba£l?iy§( ?%Fg&i t(@IS or tionally 1 to exanp

ofAigmefevr% taigpally pRSRFiRs | uFSrmYlE?aé'gl %f“?tagﬁ%&ﬁ b@Fd cgwwaﬂlde"’hm
propeffigguence, whet her heterol ogous or honol ogous to the

h t LR facilitate the

o(.?) hé/%g‘%)hom? I\f?)rlwrgé%on‘%ﬁ?&%{a{{r{%1 s{es Addi ti onal ANGPTL4

ve(?]@?ﬁaéhyé’foéhﬂﬁ‘h@ésesqfﬁh&ﬁﬁfbﬁlﬂat | east one ami no acid

I §8) LidR: AP, dire native ANGPTL4 has been renoved and a

dlffbere%t { Ardue inserted in its place. In one

erBPai %Rt 6t Bhe i nvention, ANGPTL4 variant incl udes

a (Surkridupstopt mﬂvpn@tch%@eatﬁt@pdilyafen of ANGPTL4 or a

sqbﬁgdutagg TN TAtpnd 69  of MANGPTL4. Such substitutions

be made in accordance with those shown in Table 1.
ANGPTL4 vari ants can al so unnatural am no acids as
démreilbed herein. Amno acids nmay be grouped accor di ng

l O bld-”,l ATtTes o the PEpREiAL €S of tHer T g &marn
N Apestaue Lehni nger, i iyl 0RyT Stry, |secqgebififfions PP-

Afanys VOrth PUD[VENRE e NeW YOr K (I979Ral (1)

non-polar; Ala (), Val (V). Leu (L), llle (1), Pro

MFR) Phe (F), Ti pL}(SWhl Avbt (I\/p (2) uncﬁaﬂ?ged pol ar :

[ RVEN Ao Ser /C\ ”ﬂ- VAE’ \\./}, |y| I}, Ash \N},
MW (0 (3) aci i ‘%&ﬁﬁ%ﬁ; ]y (B) (4" basic: Lys
ARD) Arg (R, HEGAR ternati vel'y, natj@ial 'y

occurring residues may be divided intoigroups based o
Cgdfhon si de- chai pSe;pvoperti es: (1) hydr @plhobl C:

'\br' edci pre—Met— f\! & Val —teu— | € \ Redt+-ad
SIS ophi 1 c: COys, A& Thr, Asn, @n: (3™ acidic: Asp,
i@ (4) basici KpsGinLYS, ATg;, (9) resu@yes t hat

i nfluence chain lorientation: Ay, Pro;

11 ¢



(6) aromatic: Trp, Tyr, Phe. Table 1 O gi nal
Exenplary Preferred Residue Substitutions
Substitutions Ala (A Val; Leu; Ile Val Arg (R) Lys;
@n; Asn Lys Asn (N) @n; His; Asp, Lys; Arg @G n Asp
(D GQu; Asn Gu Cys (C) Ser; Ala Ser dn (Q Asn;
GAu Asn _Gu (E) Asp; Gn Asp 11 0 dy (@Q Ala Aa
GH@)(H) Asn; GinA1Eys Arg Arg IIe(I)AI]_EeU' VaI Met ;
LA~ INUT 1 cu IIC LCU \ L) NUT T G Lal I'Tc, I | <,
}an Met: Ala; PHE I?II‘CL”F_y (K Arg. QAT Asn Arg et
nel Leu; Phe; TTeLduewnl; NERend; Fohe; NoRsuckheULeVal ; 11 e;
Ala; Tyr Tyr Prio (P) Ala Ala. Ser (S) [Thr Thr__Thr
Leur()L) VaI Ser Ser NGFHG'FWFWC W{ Metppla; P\Pyr pyr (Y) Ti p,
||||, Ser—+Ph ||c, |_l:u, v
Kfo euci ne Leu " I\%rthralAfy occurring am ﬁ%g aci d
Mee@)dues™ (1 .e. jamuimmedrl d resi dues endaged by the

y be selected fromthe group
Rsi sting of : |Eﬂ.1ﬁ@V@N1&)AJa &rgi ni ne (R 9)
al aglllc \/—\bll) bpalllb actd \/—\bp), blel e
f(%5 gl ut am ne ?% glutam c acid é&u gl yci ne
sér@k)y) hi sti di ne| THdi s) i sol euci ne (I ¢)rhr IBuci ne
(Ley): | yQi ne (I /Q\ net hi gnine (I\ : i

TRkl prol i ne (Fﬁ“’é))s’“Jr serine (Ser) t hri&®ni ne (Thr);

TRt opTaT T P T EpRrsT e (TyT);_and v me—(Vah A
'f'pnon naturally occ}trrl ng amno acid rec?‘é&ue" refers

ThdYR resi due ot hmj Phdsa“hr Sd’nose nat ural || $hoccurring

LE‘hes(s) in a
anptes of non-mnaturatty occurtin

arp no acid reS| dues i nclude, e.g., norleucine,
or hPPREIbRecurng afpipp |aﬂ%r331ﬂ6frt§§ee Fﬁ“ﬁ%acélﬁﬁs‘d&fsﬁé@d%?WH‘ﬁ BgEtiGpode)
may b€ @&teliom BNabeGuesigwe hlatise (A seintte$si); Bpaadime (Ebo);repartic acid

B T e e
leucingyl pgf lysjne (Iﬂﬁbgléﬂﬁs%ec%afré%HYiaﬁwe? FBe)ereliog @ Pigring (Ser); threonine
(Thr); smmlﬁﬁmr tydRINA(TWh) | dad 9ahﬁé)(lV'aI) ak Uﬁoalnlatyrall)_,(}d?abtfnﬁﬂgﬁ@uﬁ At Rsiduc”
refers ?)% re51due otlhet‘r lt!he Ihose erlat}ll\ﬁl? oo n az\xllhlto ]Ewcl’(il %gld"ﬁﬂﬁ%d ébove wmc}éls able to

1 on an O no
covalepyly hnaitaélmentaplpllo la‘é‘é{Cf’l@ﬂs(?) urba Hoyaentigarbain 0B IIeBE 88 gLy occurring

amino 2893088 2adRle, IO meMushe, ShichinaCloBAER, Wddsedi@Zind I8 Fhino &esidue
analog%slsgé% gs tggse ge!séﬂbeds H %[lgén et al. Meth. Enzym. 202:301-336 (1991) & US Patent
application publications 20030108885 and 20030082575. Briefly, these procedures involve activating a

suppressor tRNA with a non-naturally occurring amino acid residue followed by in vitro or in vivo
transcription and translation of the RNA. See, e.g., US Patent application publications 20030108885 and
20030082575; Noren et al. Science 244,182 (1989); and, Ellman et al., supra.

An "isolated” polypeptide is one that has been identified and separated and/or recovered from a
component of its natural environment. Contaminant components of its natural environment are materials
that would interfere with diagnostic or therapeutic uses for the polypeptide, and may include enzymes,
hormones, and other proteinaceous or nonproteinaceous solutes. In certain embodiments, the polypeptide
will be purified (1) to greater than 95% by weight of polypeptide as determined by the Lowry method, or
more than 99% by weight, (2) to a degree sufficient fo obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under
reducing or nonreducing conditions using Coomassie blue, or silver stain. Isolated polypeptide includes the

polypeptide in situ within recombinant cells since at least one component of the polypeptide's natural
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An "isol ated" polypeptide is one that has been
identified and separated and/or recovered froma
conmponent of its natural environnent. Contam nant
conponents of its natural environment are materials
that would interfere with diagnostic or therapeutic
uses for the polypeptide, and may include enzynes,
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fra t V]
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or Makk bt@5,.J. GOINMKI BbRG-B7 (@M Yiolhaihdk. var i abl e domai n (VH)
connected to a I'ight chain variable domain (VL) in the
same pol ypeptide chain (see, e.g., EP 404,097, WO
93/11161; and Hol linger et al., Proc. Natl. Acad. Sci.
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(Zapata et al. Protein Eng. 8(10):1057 1062 (1995);




except for possible naturally occurring nutations that

may be present in mnor anounts. Monocl ona

anti bodi es are highly specific, being directed agai nst

a single antigen. Furthernore, in contrast to

pol ycl onal anti body preparations that typically

include different antibodies directed against

di Tieapomerionglant®pdisshepin specifiefly melples jhimesig chtibpdisnia [Vaiiyg portion of
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al so be isolated from phage anti body prari es usmg
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an antﬂaﬁdyi pasidiea 5y ﬂ[uﬁlan HididBias bmmghlmmly biﬂ:ﬁe tédhﬁquepfoeﬁmung human
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havi n e desir |f| ffinit
where g R 1A S SR R oS it e Plshiaioey a1
(1996). 8lzed etab PUHS N %lﬁmﬁ’rﬁlﬁ?rmmbgﬂmbmbwom aad Wintepl Helekiolh§27:381

(1991 ﬁ Y 2R &QP 'JdMJSI OioiN %'5@ HH&)’}))T‘ ﬁ§ﬂngluaﬁ§oodlgwaﬁ n&rbg%@c by mtroducmg
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genes Bavk bdeo phyrtiallyf bresaplerlg inkdticatd open dslengrpideat Mtibady plodiction is
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unanlze conmpri se su st ant’l
assembly, apdangpody Fraertoish ¢ s pRpsraeliip fisporibegh for pampla it & So’@ﬁaﬁ% 5,54 H807;

5,545,98% §55oab3; 5015, REIFHEAMLS| se;dsdm@bﬂd iDhe foh@mﬁ@’sﬁﬁxfti\ﬁaﬁdbﬁbﬂtl&ls Marks
I
et al. k H’Qc%m%ggﬁ& %%Oﬂig rﬂlﬁ?g%hl; erg etglela ture%ES Q% I( 99%TM?rHSOH Flf%ure

buli antr al
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e oty B ety g TIUNBEICDB0 PIoHciR g anibods
further details, see Jones et al. hbture 321: 522-525
(1986) ; Ri echmann et al. , h@ture 332 323-329 (1988);
and Presta, Carr. Op. Struct °Biol. 2:593-596 (1992).

A "human anti body" is one which possesses an am no
aci d sequence which corresponds to that of an
ant i body produced by a human and/or has been made




where that phage |ibrary expresses human anti bodies

(Vaughan et al. Nature Biotechnol ogy 14: 309-314

(1996): Sheets et al. PNAS (USA) 95:6157-6162 (1998));

Hoogenboom and Wnter, J. Mdl. Biol., 227:381 (1991);

Marks et al., J. Mol. Biol., 222:581 (1991)). Human

anti bodi es can al so be made by introducing _human
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196: 901-917 (1987)). "Franmework Region" or "FR'

resi dues are those variabl e domai n resi dues other than
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Typically, the ANGPTL4 ant agonists and anti-cancer

agents are suitable for the same or sinilar diseases

to bl ock or reduce a pathol ogi cal disorder such as

tunor growth or growh of a cancer cell. In one




angi ogenesis is involved in both primary tunmor growh
and netastasis, the antiangi ogenic treatnent 29 o
provi ded by the invention is capable of inhibiting the
neopl astic growh of tunor at the primary site as well
as preventing netastasis of tunors at the secondary
sites, therefore allowi ng attack of the tunors by
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respoqswaf{eﬁeﬁf%g patfsit e movhighidpiorhegaticas whipspandipibrrapy veispifp fram side
effectsy Bbablog Ieﬁz@@t:@ﬂo do€regpond tyYHRSHRapyl do ndEEipbhdAatisiAEGRR:03he therapy, etc. In

|| NRP1 P
various er}ill:)og{?nent%:@ C% T 1skrgar1‘Fse tomwﬁa \%%Eﬁarﬁmlp ér%\’th %&r@‘ﬂgfnﬁﬂber of

I ZI ng
cancelemlﬂSl hasfEERR wﬁcm reégced |0blws W@‘Pf’é%?ré“% piggHes @%?ﬁ%v%ﬂ&ﬂ&@lﬂy

reducéaf or WEGEeRadel roeﬁnmay Kﬂrtﬁb%Se‘aﬁztim{ R or uﬂﬂhabéir@fk&ﬁceﬁctensaﬂﬁgl es
a nst VEGF or té&ﬁhumbe

detem&rm %(bog Gggt}ger\t}]g geﬁ f:e Is %r re %ainor 5rﬁ or re 38 c Feﬁ g

made titheriewifo orAl titer byaty methog knoym imdielart ﬂooambnng/the tfmtwetrcssmé fregtment on

cancexac@ﬁb' RO RSk %cch‘ nliyaﬁlﬁkrs of "rdlER¥e" Be & Qe @ O Phos k@p R6lvd & shibhe
patien In certain enbodi nent, one or nore additiona
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antagdn3V@M bd AAikinisREd sib@eqidnt1e the caBE Eferapduad. dpte@sin erfiledignents, the
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ANGRThé exgprdssiont readappytapqirtd mywese dﬁ(as@ls:e olfreduefﬁémltlhéfroé praesr Feéls to certain
blolog?cgle%ﬁorﬁf LahiafRR aQEREhR chayeutld Mgﬂl&m‘?&se@itlﬁ@@tﬂé’ caBd¥PdeMy16 e or

in clinical therapies erein the chenotherapeutics
are adm nistered alone or in conbination with other

M nj ster. one or. m)recto
ey ﬁﬂ“&”%i@-’éﬁf‘flg agentis aél% Jﬂi&? neutraglzmg

chenot herapeutics. Variation in dosage wll likely
occur depending on the condjtion being treated. The
physi ci an adm ni stering treatnéht will be able to
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The invention al so provides nethods and conpositions
for inhibiting or preventing relapse tunor growth or
rel apse cancer cell growh. For exanple, Figure 8,
Panel C schematically illustrates the ability of 30 0
a tunor being treated wth an anti-VEG- anti body
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I n one enbodi nent, ANGPTL4 antagoni sts of the

i nvention, or other therapeutics that reduce ANGPTL4

expression, are adnministered to reverse resistance or

reduced sensitivity of cancer cells to certain

bi ol ogi cal, hornonal, radiation and chenot herapeutic
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| ynphocytes may be imunized in vitro. Lynphocytes
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al cohol) g be used ti

in the ligrathtes %rﬁmpﬁsblsaﬁcefic P R PSS g CIBrnéfé‘ﬂ’r“L% eiffensan e,

Scienca,L9: \8&(1935) (lets&A): a pragethire whdrddy intadt amibbdids mlprmsresatlyq:l@ved to

serfl 50 PREEDy 5L YR P BRER, LOL 81 Ll

sodiur@irieinitd tQ Watxﬂemszbmzy ditHiqhofad p-entrintériobledulan msulﬁdédormeme pTlarFab’

ﬁ'agménﬁ ggneraF 8)({5 r%: (ﬁyeﬁlad to {io mF Géﬁ%alel(")NB)%\?l%Qt%veg WBneYPife ]'Fa@ -TNB

ect1 ous | seases such as
derivatiygg s ﬂ%}"’&h@lﬂr"d Kéiepes ﬂgfrlﬁweé%u% ithgnepoppigpphylamipg ppd iymixed ith an
equmﬁleee]pﬁrwsftﬁ%eﬁna’ptmdeamtﬂvc o rin @ b&Becific antibody. The bispecific

antlbog'ies pé%i used as a%le‘nﬁ %r'&n% seI%cgvedErAu?r@ﬁztan onlgg%n%%@ invitro

arﬂepenuezgtearhaﬁ faelmﬂd thaﬁteptrw%fﬁﬂ@ﬁﬁrﬁﬁrmqm é@e# cofig it can be

cherm@lﬁy co\dﬁg@tb Rem ﬁgﬁebiﬁ@ﬂﬁlﬁodleéi NShalBSADS., AFxslinag nﬂstm.zzsq@ae) describe
anti-ferritin, anti-ho

as anti-rabbit |

the prqda@p%?f a ]é(ﬁlqu&gdsléspeqq%p)lyb&ﬁ}f]f alh)é Fnﬁ]ﬁﬁréa Each Fab’ ﬁagment was
separaﬁﬁﬂsbc‘r&éarﬁaﬁl@séo@tahtﬁﬁ@E&dd'tcs&iﬁ&&ﬂm&ﬁcrﬁ’ coupling in vitro to form the bispecific
antlbo%( ;H%Fggélﬁcfan? IEI%%-C % w:g%ﬁ@/@%grd to c%lls oqrrare%?etsgnsgl tﬁlea\?&F receptor
and nogmet! hun@R3/cellst 3s wﬁlmmwgm the@PB Activeined hm@@@mmm lymphocytes against
human(é‘,l;égtgrﬁ{o]frfa@gpw anddant i -CD3/anti-CD8/anti - $D|3|7 .

i specifi ies . c repared as fu | engt

BB G b G0 PTG oy TRy ot P

recomighpet pfitwe hava tisdigeh d@soribedViFodroaeld bispesiidkaniigpdiss Sypelerd produced
using I@L{Hn'e 919 i‘se io&él% %Bowm}my}'loi hQS(gbrI%tﬂ-’T 1T5%§€l b§25 oﬂélleucme mpper peptides

producti on gostg bi'speci fi ¢_anti bodi es
from *Mgeﬂﬂ&w Pf‘rﬁ“éﬂs &6@&%& O cﬂm{"i}&f’f Prerfiffress aab‘zﬂdrehbyr%%r\f?m
The anfibaly Rorhddiydats mh:aedacqa ai theshinge Ydaioh @ fhremdnwoercad ihas rehaidized to form

the antg)B@J %@%ﬁ%}?g p?l%g% !1 Efso (:;Mtlhge%ff&' tﬁbﬁ%duc%lon of al}!ﬁ:% w h%modlm%rs

ecause 0O andom assort
R D ML LR R
has pr(hr)@([ a0 QERSivd Iﬁédzﬂﬁfsﬁm&&)aldﬂﬁ BisHeEBe @tibdap fr@lﬂiehtm Ttﬁ]frxgntbﬁl@ ccﬁrfpnse a

O.different antibody nolecules, of whic
heavy- flﬁ‘é‘ Vergble depany V@beerem%%%hﬁ‘r}érw riablesiompip r\sﬁ %h& hrfﬁés o0
short t& Qfogv%grlzmgmalvr@%@two Mﬁaﬁ@ oh She UMby Ang?tﬁngm th@fVL i ¥ ydomams of

chromat ogr aphy steps, is rather cunbersone, and t
one frqamﬁmi Ere forgeri wlpdis wily the dogplemSitary Vaundp/rmi@eduﬁrce snoaleefragment thereby

8 k I
fomunék\/rg —glfan%%tgss %‘ﬂ%tgeé §t{ ?e'§§% gra b1s ﬁ'llt! g}?&ﬁ) (%,l' ﬂagﬁl?n?s bly the use of
single-ghigiarEs &) dirgt Hopehpypesparossh Sesimir ﬁgf vt o1 SRS

b lAradrroe@s SiRaRdid thél tivb QfencibsArd doR QSN Pbr3RAnpLD B ebikiO ghtibodies can

bepre%aIe& ‘%%tegé,ef %ﬁmunq 1t4r}) 6'0'??3% ogl obul i n constant domain

usion referably is with an
| Mvtenoliuhtd Antibbdiavy chain constant domain, conprising

a%lsb&%tantfﬂétﬁés quudé Q8 NhRY 6y “hetlbnjudRd xﬁbﬁlﬁs Bei@RR antlbbdies of
referred have_the .first heavy-chain cons

the mvre@r Jitr CEmply R |a‘H1bPﬁ5‘"’St“h'€e belerqPer e 0 PSPPI aw?@ﬁre other
chain binding, present in at |east one of the fusions.
DNAs encodi ng the i mmunogl pulrn heavy chai n fusions
and, if desired, the |nnunoglobulln light chain, are
i nserted into separ at e expression vectors, and are
co-transfected into a suitabl e host organisnr Thi s
provides for great flexibility in adjusting the




In one enbodi nent of this approach, the bispecific

anti bodi es are conposed of a hybrid i mmunoglobulin

heavy chain with a first binding specificity in one

arm and a hybrid i munogl obulin heavy chain-Iight

chain pair (providing a second binding specificity) in

~the other arm |t was found that this asymmetric

to biotigy Syrhagjibedigsdaye; oy sxtrarde. besa Propqsedta tafesimppnesyiten el tp wryanted cells
(US PAUnS & @j674,980); A tdsimdnt OFHIV MRAERE/O siwmmpwb@lw(bdsm and EP

03089f qﬁa{erocon']u%%t im%go es mﬁ}il%s a‘éip 1% tar?ysc%nv%men Cro s— 1f1]fmgor?eth0{:lsh Suitable

n-only one
cross-lipkigg) aem e Wﬁtifne%miln@e pﬁmﬁi gedisdaged imUS Batgnk Ho. #egy6.98p, along with a

numb@@ﬂ}ajgﬁﬁdkﬂgtecﬂmu&; approach is disclosed in WD 94/ 04690.
FE{' Eﬂ“b‘g d@t ails of generating bispecific
I, tbedies o exanple, Suresh et al., Methods in
Erzyivrdicogfyhe idv2itioR hilludekIBBIvalehenibrdi ngmtlt(yalam aithely may be

mtema‘rﬁEHa Q&%%agﬁﬁlggd} Qﬁg tﬂaﬁla M@a?eglé %?g:;li} by zI &ﬁ eippe'és%{g a@grﬁlgen to which the
en a pair of antib nmol ecul es can

anﬂbc’@?fd’fnﬂe&eéaﬂ'%e%% v EeR %%bf‘pré‘fl%‘féﬁ?tégtémé}fs (w@flbﬁ“‘oﬂliwﬁ@?%of the
IgM cludq) with tlaéecor mee anizercidnding Gils (4.£ eanblcitafiboda), Wwhichidah bE €adily
produc-g(ﬂ@ r%rgg 1g£nli &?regsﬂ)%] gg 1{1}1@1%1% ta(i %&E&hn%?% gl kt@o@éﬁain@ oﬂ@J tﬂ%dy The
multivplefit sntihesy KEiPompritea dimenpios dS%P fnd HEeeRpmers Py '-‘t*fémé H&F nae
prefertbd @idzhRn u@ﬁaafcfoagﬁegﬁr dofstsfolf)la Fo regitd dria @flYe BRbCH Ul Esciafo, the
tlboczy VP Jl ?o%gﬁse ajx%c rf%n’p%ﬁ él%e?a Iog r%or%gn enﬁ:m(;i \}1? ?ﬁes an¥1r o%_sénnq%eill t% the Fc region.
The prefprreé imptivalent apitibady hegein ﬁ@prlwﬁ tpes cglﬁleteofl:thlap fa(abopt caghd b@trp@&r@bf four,

ant1gexpcﬂn(ﬁd§%1tds I{%rn{uﬁﬁﬁetﬁ; Enutxhﬁ Rt leBHnk myptfﬁ@&ﬁﬁ K’dn@ piérably

n e .anm no aci i de chai ns W|th
two pogﬁgxgge( al%) wgf:r 80183Fptladﬁ 812%) ﬁc)ésprlse txr?]?rénobervg{ﬁ gg]lgmgns For
mstanm@fmh’l)@mefmn(li) mey easrisegV INE 1y P (X8 -Fdhehedmdt e oig p fimstrvariable
over ot her, unwant ed end-products _such as honodi ners.
domaiop YR AqFERI FERPICGRRBP A [0 IEGIET PHE SREF BBAT ¢4 o9 Hrfppresent
an amlm:ﬁtcldbﬁ)ﬁtyypﬁptlﬂg aRimtis0 rdv & olailsﬁiﬁcebthelﬁblﬁqslm‘ dhhie(d) mayrorise:
VH-CH - A bRl £ VHFéHl IR ﬁ ;B a%ﬁh NeCcitd rPgQ&' cﬁzﬁn G mlfvatent

repare usi n chem ca e. Brennan
antibo élFréﬁe@feraizlz g POPAGES le%fé@feﬁqnéém%mblw&tl@aéﬁ éhWé@a@leﬁomam

polypeptiika Qhe @tltivaRocin@SdaieRiNif! BOhiinks adnpyisedoaay@dtvioo about eight
light clgglgﬁtgag% %o:Ea(u?}E ey)pénnglgs %&Btfchzi%ggaﬁi {?m%? gﬁ@; n%trd@sr c%ntemplated here

resence
comprigepdight chaimyyrighi demaia mids eptipeslls tieibr copirisg p e Aepaing t h| ols

a@ﬁemrwga{on Epdifen®d ecul ar disulfide formation. The
Fﬂl b ({es elﬁ gognz d%?ﬁﬁ.ﬁ%&) & ody oft f\:e/ 1é1t erxl’{e}cglsxﬁglggegtt tg df{Eﬁfﬂr function, so as
to enhaﬁa:bhe-effb@venate pf theaniited s injtrsating emcar.doorareiet Eof ckampltehecysteine

remduefs?fﬂay ﬂemtrghucg&/m tHe ﬂyﬁglb@ theidby doWRE &?&%Qﬁ&m’ﬁd@ %ﬂa@orﬁﬂﬁi’n irthis

nol ar anount. of the ot her
region. d@ﬁ?%%grﬂeféw ?des%w%eﬁ%atm RTS8 *IOﬁeﬁ%a ity ndor

increasiyd ®pleleménlt—med1a¢ﬂt0blbbﬁin£®d pﬁtdbdd}e@pbnct@mebléar ugeokialy (SIETit Sce
Caron &Y L AG Méﬁ'l?@hb}’ ?19'5 E@E’Q'ahd %213 s O 7 Qo SRZ YIRS 18- 5@589&2)

rogress facil|tated di rect recovery o
Homodg argppqqe's aigth@l?f.lgtecf FHHRIT acpify] may\ﬂhq) bapreparpd yme heteroblfunctlonal
cross-hﬁmms 8adribyd i6 Wbpﬁ & dz CnctrQlesputdh SPEGO f2566 (E;ﬁ)l Anghha@ely, an antibody

can bee meer ]uc dhal ¢ regio san a there Vi nce com lement tysis and ADCC
dlé %XN LP Tg 5%1 J\/E‘ aJt')7l? |e2 o2 1%9%

capabilffiess éeﬁtwe’@maﬁﬂ md«;anre(ravaag)@esm B8 (1985 Fr iRatyse the scrum half

life of the @9%{(‘ lond\aS 111031%&@& atdla r&%ﬁt()ﬁiuﬁl@hg 1@)5% ito tHfe Qﬁtlbo@r[gspecmlly an
" %’ ed tq tetdt ﬁsg%% n v
antibody {ip ef‘ & dﬁ?"%“b cP 2 e’é 2 ”&8‘%@8 ?‘"F‘E E’n‘?‘?“b e
thus forned was able to bind to ceIIs over expr essi ng
the VEGF receptor and normal human T cells, as well
as trigger the Iytic activigy of human cytotoxic
| ynphocyt es agai nst human breast tunor targets.
Vari ous techni ques for meking and isol ating bispecific
anti body fragnments directly from reconbinant cel
culture have al so been descri bed. For exanple,



The anti body honodi ners were reduced at the hinge

region to formnononers and then re-oxidized to form

the anti body heterodinmers. This nmethod can al so be

utilized for the production of antibody honodi ners.

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

Proc. Natl. Acad. Sci. USA, 90: 6444- 6448%41993 has
receptpThinging eRitors’; rirt te PmeRitons ef thekichemiinefinfley malsila{ge. 126G, I2Gy, 18Gs,
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radloc% glgga ng vane ?fgfgdéc%? 1deks) Iarre] gl}lgzﬁ%l dt% e pl‘Odﬁ‘Q‘l%l%l Qfel’%dm%)%lﬁ%%tg nglbodfles

Exam}ﬂevsmg[ude blhalemothmnt(EcstE\ﬁ)g Frell, ad @0 SB}E@n report ed.
Ane(t%erg CFraé)eutm a%eﬁts hsehJ.ll in %Hggenertandn og' 2 2%‘??%‘?‘2"5“ rg'\ugatgr have been described

above cexample i@y, S@ewzmwmwmexﬁ-ﬂ@mm the fagpily plseehisésovman

collec@@ly@l%mse Qompldaldbsced Aty pitéﬂfﬂﬂlﬁﬁ 39419770 760 espdr @R dids (U S. patent

i ¢ .an

er oconj u i spec
597728 1 B e o A Bt S%GBﬁPﬂa%hCémb%ﬁwgstscbﬁﬂé‘?
anti-AWNRP T, altl@lpaﬂ{bletbmhaetsaneibgentsh@nnbnd@m fragmentf-derecdx anpl e,

Ongr s@fectﬁv@&esﬁﬁﬁéntb@gk ﬁlﬁzof' {1]16 Eﬁﬁorﬁ%a? E%QEH al'hgg%fy@a 1vp§0m A
coupled to avidin,_ the bi oti'n. Suc

variety 4 f ﬁd’r%‘:&“‘e%o“ﬁ’ﬁs\/’ée a"f%"le @RQ&%‘P@“‘%@E@‘B‘F’B‘B@?& gnt %N‘E‘%]ilé &f anti-
anglogleﬁEBiUﬁﬁb&i}éSBﬁ‘fﬁgﬁﬁl!tslt&r&)p BHAR LREAE Bilt kS not(idSedRategnt! No'3'r, 125y,
4, 678, 985% , »@Nd.f of, trgatment of HIV infection (WO
", "Shy. 008%0 S B POGBR3. ngmadioaztive 1@@9@95 Lu, etc. When the conjugate is
using, 9m 123
. used ng%Fagr%%? gn%taycr Fise aalr}gdlcigagfe figm ?HXC dul?lgra iC S%dbf for amp% "tc or "1, or
a spin fppad g nuclemknaagetlaqeqn@rse @H\@) viedglng K:arfﬁo\lwpwnms Inkpmetgrgsonagaq @naging,
MRI), @Jcﬁ adb il 105 &flink 113 URaRAL 1) bud¥Rle- 16 B, 19 E})Q:rogéal-lgr\gyé@h 1h a
unber of cross-1i nking technlques I tival ent

gadom}i‘l‘f’f‘ PHOHES "ARNE i bodi es of the inventi on i ncl ude a
Mt fadied oe pther &ibels lnayche incéiporuttd in tha b@ivkatainkhdyamosaysTByt ekaenple, the
peptldé Iﬂfly%% Q@Lﬁnﬁ%@e({ (ﬁ'%{r Qt,r sy&ﬁ’ésm 'cﬂeﬁgr)al afrrﬁlﬁ)taglﬁ s}nﬁ@& lﬂmg su1table amino
bi val ent” anti body by a cell “expressing an anti 33

acid prigyf Selh invpleng, ﬁmﬁ?fﬁ@e]@l flygringilp dl plathef hydieded daibdssugifas @ or I,

86 hg ee I itl l%lan Oef att% edn\}fil | t \{eq | eg'gsé ug thﬂ-lfeﬁeoql fk&‘g‘pbﬁﬁaﬁe attached via a
Iysine anﬂuegﬁn I@D@@EMQetsth(%ske( @ alg 1978 BRischzra Bephys.dat Chotine®) 49-57 can
be usem Inﬁ!)}p&@cgloﬂiﬁe Z%agéel eyg M%Qa%%ﬁﬂnﬁﬁze! 5 %ﬁmo.s@gz émph%; (Chatal CRC

ﬁPressmn of ‘hucl el ¢ acid encoding the pol ypept |
Press 12§74 vhieh deperibei@tsiipgtodey detsfhe  nul ti val ent anti body can

C @Az tubtEollyeac tkle R Enks Zxﬂtﬁiaglﬂbnd ai¥RbMwhidhdart e iRfudddfteheria A chain,
nonbmglgérzjg:@%rhagﬂlglgs OIP Qiglﬁi(engl%xm exﬁm% e}{asen (Ered dl r m[):lzc% ggr%grou%sa), ricin A

chain, #pyrip é@hq:n@ gjo@qqcm pghapth plghagereipat/queytes _)@Jﬁg prcmaﬂsi d@a@W pydtdins, Phytolacca
americGAATRIdiSEP AN, Al £ Pmnsﬂmdin(trmﬁde&axa{tla Ermib@oramcmg@am sapaonarla
t.es .am no-t e
oot S Eloee RO T Bty SR RGBT Seei g Seo
eg., W@c?ﬁ@ii%;‘@ subdifhipd Odotee28t P9About ei ght, but preferably
f @Uxﬁugate%fttﬂegﬁﬁm@ NG RhxRa %é?@are 2Ly ![y%j \}ax\fe@y ﬁfﬂlmxéﬁunhﬂi}fb%

nprises at Ieast one RO ain

°°“P‘“1§F%@PEP‘§BP%N SRR reste @\éﬁeﬁaﬁomf)m WPé?e. , the
succinip@iylyp@phildaidohabyi)csilobeanpr-t&lex il idihothiblie (M hifadtiaal

domai ns. For instance, the pol ypeptide chain(s) nay

conprise VD I-(Xl)n VD2-(X2)n Fc, wherein VD is a

first variable domain, VDg ig a second variable

domain, Fc is one pol ypeptide chain of an Fc region,

XI and X2 represent an amino acid or polypeptide, and

nis 0 or 1. For instance, the pol ypeptide chain(s)

may conprise: VH CHL-flexible |inker-VH CH -Fc region .



light chain variable domain polypeptides. The |ight

chai n variabl e domai n pol ypepti des contenpl ated here

conprise a light chain variable donain and,

optionally, further conprise a CL donain. Effector

Function Engineering It nmay be desirable to nodify the

anti body of the invention with respect to effector
derivafiygy ef iméshestezsgsuglas dingsthal i ippridate () ptve extars @l asdisgqoinopidyl
suberad){atdIREYs (dubh ds RALNIRBIHMICLIdo cdrifomRK @Al Ebis (EQElddexﬁﬂSm e,

hexaanéaél%/ 16651 %}s %ﬁ%o ! esdenTafse\A}sucrﬂayblf— —c{1 r%énlrlu%n ggzg{ﬁ ffﬂ:ly C%edgammg)
diisochapnlpe(bucs tq'ln%nt he- énsom:gteb pnd stkvemh Gnostie preprpendsauch poldydifluoro-
2,4~ dJLlH’Hﬁnzgﬁﬂ qfo@&x%ﬁpl@@ﬁcﬁ@ﬂtﬁun’om VAT pﬂefﬂﬁe@ nO\@bdriBtih Piktta et al. Science

255 R b e by B P oy Bebge e oo

(MX-DADCG)an eSaplaryCadlaing efntdidr conjugatioxr pf ivBehucldofibc td &0 dntibddy5See
WO94?I11§§62 )rhé‘iﬁlﬁier%9 BESscieRabld 1mklaﬁlfédﬂfé'fmg réié:ﬁe gf%i'e%ytgt%gdmg in the cell.

dimeric antibodies wth_enh
For exgpplp.-ap eFﬁPolﬁbﬂa&tﬂfev PeRjidaserspnsiive fuisi Phofodab s lé’aeftﬂé‘fl‘ﬁ}&l linker or
disulfaet b iiReiChanahl, CercasBsdich KRI9-1a5 (163 arS. Dacht No. 5,208,020)
maINWIff et at. Cancer Research 53: 2560- 2565 (1993).
Y 2f§ernat|vely, an anti body can be engi neered which

ha@wd@ukhﬁﬁi$@g¢@msaamdmmﬂyamhéN@HVAh@v@mewﬁaW@@dm%wam%ﬁ

ant1b0ﬁ§3£m |cﬁ5[§ﬂ(t aggﬂf Shapbedie, '%\@O%é e&ﬁiﬂﬁm‘[ el:l‘Inlq@e% or %r@n\éﬁﬁ IBEMength
Ant i - Cancer, n 219 &%
of DNr”‘ﬁ’&"’P’ SERESg Iﬁsé'“é‘ééerrﬁﬁ’r‘i’”ﬁ &t qu ﬁef% o riiqng &f eﬁ’f’i’-‘ iy eb?ﬁiéac%‘i"e
anothdr RCBPaEOK &Y eregiosakndaige linkecpptidiwhish daks ng depot thpdesifed properties of
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escribed in U S Patent 5,739,277, for exanple

usB Geri erbadimepty dheraatitorty 1§ sqningried B9 repepleie é*b%hdFeP&“Hﬂ? fqgyutilization

in tum@Pprétapiing wiekar the dnfbodpreedpick apmgad is ididnift@edte ik paticoffolmed by

removal%?’un%oun?i %cynl g ?tg g—?rg the clrcglg‘l'dn uklg Cizciﬁl‘ugg(%ent an(a hell gc@ﬂﬂlstrtah(ﬁ)tof a

or |ncreaS|n VI VO Sser
hganﬁ’éﬂet: amdmbwla@fh iy ¢raivgard ivplvistapic agent (p m?ﬂﬁé)@m‘ﬁo&‘&at @S:e%
embodlﬂﬂéhﬁ;natnl 1ﬁﬂu@bc§1ﬁ1gﬁ€fs Tt 68 e fw@erd aHHMiBS@QHd mapma Mpkleqaitkrg

acnwté )(/et%t Oxonga%{%;eeorﬁ flf)@%‘ Ce c?onucli]eases c poénlj(%asce gxéaéﬂ,t
toxin (e.g. an enzymatlcally actlve toxin of

bact er |M¢ymnftvmgtdlﬂmytmsatmds or ani mal origin,
AITEALS: Lﬁ&w&e‘fﬁ}%\mo% of@le lagnfaﬁ | 8 cb 59&% oﬁe or fhore @

OCOﬂ I onuc es are
maytawww lwéﬁméeSf Mpmﬁwciﬁra@dlu@torlﬁﬁh%fow@efih ¢ 8}‘1 jopii4pggtubulin
polym@iatiddO Bia@snsine Ea@ama {s6Gted sl ﬂl:léj@st Aititdan g m@iends isd¥t kU St Pufent

No. 3 gﬂwsglrlngt glilbfegﬁenﬂ)( lt was c!héco ere:!l thap ﬁ‘p Tm mlcro??% also %roduce lglaytansmo]gds such as

S use ner a
mayagno e O Ligia 68 S Paives NoebIF | 63 cF s masevel antsivatives

and a8 Geof BN 1084, FR %Qﬁl@llﬁu R, Pa¥ehi s 451317 ), 4,248,870; 4,256,746;

i RGPUS3E b ol oML SR v,

4,317 pHt €32S4% 405F5989B6 1,65074 B4 BAD 4,4 2673 &urdahid, 2340k 36Q106 FHand 4,371,533
P %%—A{I\#]GP%D? Ztl— 336 )or anfl tmggl g&%?a %LO%S? 1stcE18'quI%<§ éoqln;a%rggmglﬁ molecule
chenvot her apeutl ag ents er eln) can conj uga
withoyt pignificapiy; dimipdelig|the blo&}gtcpl_agﬂvﬁh% e aggipody or the maytansmmd molecule.
An avasgte lof :amahﬁ@ammae@m ¢obﬁgﬂteﬁ%e@ﬁtﬂfoﬂ)&ﬁdl&ﬁlﬁ Sastshemeafcacy fOr

enhan%r(?ﬁ,ﬁgt((:)gom\él V.0 Eargg{ﬁe w1t?1 dllt neécrfve\@ a}fec{mcﬁﬁhe &\nc?lon O soh?)qqy (]gfnhH ¥1nt1body,

I'S€ -a y ra
althouglagiprome tplpaile of iofpetbodirveoulhba pApadidddo fnbance cb/@t%wmd‘u’elt thegge of

naked QlttibB@d h@ﬁ%inb{g@é;r@\gell@ﬁ&dm AMNCET Aol o be@fh‘%ﬂegzzea ngﬁgﬁ Q@t&lqﬁes or

antlbodles or fragnents there

isolated fram gagyiral; spigges- e%‘“iﬁ’g" maglapsinoids rg 8‘15&‘03%% %li - é@&j af%'é“b
Re, 188 Re, 153 Sm 212Bi, 32 P, 212Pb, |
radi oactive isotopes of Lu, ete; When t he conjugate IS
used for diagnosis, it may conprlse a radi oactive atom
for scintigraphic studies, for exanple 99 tc or 123 I,
or a spin |abel for nuclear magneti ¢ resonance (NWVR)
i magi ng (al so known as magneti c resonance i magi ng,



pepti de may be bi osynthesized or may be synthesi zed by

chem cal am no acid synthesis using suitable am no

acid precursors involving, for exanple, fluorine-19 in

pl ace of hydrogen. Labels such as 991ntc or 123I,

186Re, 188Re and ...In can be attached via a cysteine

residue in the peptlde Yttrium 90 can be attached via
52084920 qnd & theotheprafegiy and npppateptOpibiGERESTeftFd &P fepinaloss. Ippnegmbodiment,
mayteﬁ'lglﬁﬂc&)a.re Bia@lﬁthﬁim anBnS MY Sol adRBBues LEIIE Mh thSRomaAd rifyfor Gi@kher positions
ofthe a olm Qec nco%egragguesmﬂaocj 5111110 estt-::l'z3 See, e.g.

WBF f'ona resin nnun030|nt|graphy (Chatal

CRﬁlereFareesagy n@s@)gromkewrde@eprt femaking esibodyemdyainojdrponjugates,
includd@l R A,xmﬁa v sdiskieRb lnyty @ hb Ko L56k 0B oRBIElp dnAQATS @§§Bl and Chari

o R e B et i e el b Rl

acid léhilo grovpis.iphoolatila burl fre itePEbilrdmivpn asestaresc Ubilngea). as didcbbad in the
abovepl‘denﬁﬁkalpﬂentsamgdlﬁhe é‘l&ﬁ@éﬂﬂr %rgﬂ%gﬁe‘;&l nsfeé'e@ hai n,

a-Sarcin, Aleurjtes rot ei ns, dlanthln
pr g‘if‘éﬁgﬁ%‘* of b gntibpdy apdmayispsisiold gy e ’ﬁ%datl%?grfsvafc@mb*ﬁmplmlwmm
couplap ﬁgeﬁAﬁe]ﬁs,N-diiﬁhiﬂhhﬂﬂ@é@@hﬂij{ﬂﬂﬁl@@rdpﬁlﬁt&kﬁfm curcin,
succin%ﬁﬁ&lh%—n‘?a%ﬁ%‘%ﬂly %Elg)éage-ln bo%laltenmltlﬁoq)arne (Ig)e{n%!:tfgaal

, rest 0 Ccln, n, neo
v of AN eIt O 3 PO o s aTod
suber@taﬂ:i@@fdesz&ch &%&&:el@ﬂh)“@ﬁiﬁ c&ﬁpotnhl@ (sﬁﬁlitab ﬁl@@%z@dﬂﬁnzoyl)

neg)&s (%ilazz:l %rll}: deaxr;a 1veg?suc% as s- -dlz?ion\{l? benzo%lz:?] ylenedlamme)
t1rona pro couplrrig age

diisockpnefer(evicinisriolepps 2 @Ldlészcwreb dsd bd-aotivediugring P@mﬂmdatse:h @SPDP) ,
1,5-difkEED mﬁlmug%ﬁeﬂ'e) ( Nopieal c@&ﬂhéj@%&mﬂd} N-succinimidyl-3-(2-pyridyldithio)

pronile (BB SR st Pt g R oM E e &1 ¢ such as

N-succlnimilyld/(2-rarddyithinipeiednentdEED) to metidevie adstl@dedinkgeich as
di Fid We%m bg thtacheﬁ %Iﬁf}y@a)]smoﬁi IQ&JEMQ ﬁ%al(oﬁy}%@m@ﬁ dependmg on the

| ut arel dehy bi s-azi do conpounds (such as
spe 3£ L3t SOSHRPLRy 15 s BieAn B G TGS T a2 B g o vin

conveth@nal vaiplmge@hx(@ldc IThagaction may occur at the C-3 position having a hydroxyl group, the

C-14 |s1ﬁ0n(xpodf‘ﬂe§ g)“hl' Celt,’) ggsjltgﬂ i clh vﬂﬁ)a hydroxyl roup, and the
||socyanates;Esu%ﬂ : soc anat e
C-20 pepigondayipg Ahyfioxd giovhe Té@h‘ﬁégfﬁ%%m(eé e %%P%msn i |‘IFV"ER§P16‘ >
maytagsidt AklBgukr obenzene) . For exanple, a ricin imunot oxin
can be prepared as described in Vitetta et al. Science
238: 10 /) . Carbon- 14-1abel ed
1- |sotﬁ?2€%é%gtobenzyl 3- et hyl di et hyl ene
t ramatibmiepentagat ofineet chmplidvKanZhEAYy ¢fsheanyeion tppjuasiad to one or

more &La@&ujzup %ﬂEptThg ge[hclgégrﬂ# %%%1 gf‘anﬁglotfc?lg E@M&Lf%%hﬁcgg to

ean|

dOUbIG‘%‘]mé]é‘éﬂaﬂf‘* Bl it picqmsir Paneegirating- Fen etisipsgargionphgomugates of the
calich@yrict fanilyC sedl UISQpatdits 511 €2, :aeJ 4,7.14,54603, 739xm:rpl7ev 2sa,r5 770,701, 5,770,710,

5,773,@(&%? 87173%! etolAIJ:r{c]ekceaE; ’Cyp elg omﬁa%Pr)S %Ex?cltutra{l gnealogues ofecal‘icheamlcm which

I

hexanBc?{ ;

C“‘O

‘ol a
may belissdiinélidd eoucoaioniinida gp, I/1| ni@é n_ﬂ( Shadyl-efl, R§S|A.G an@aly «;Ianman etal,
Research 52:127-131 (1992); U. S. Patent 20)
Cancepyfgiedsdd Saset3 3R ¢ ERh 5?48\‘7@}1 yC“”éFfﬁe%?feffﬁgﬁ%’%?@%(l99s) i e
aforenﬁ:ﬂtmﬂdid 1635 I’p@erttshe Aaltidan GW H.)4 Anbthe aﬁﬁhMcr&M{g 3%t th®dntibody can be

conju, %& ls Q%Ag\lh.%g %q& ﬂtl‘%olatea rﬁto c %c){? ﬂn a5d {)]I%t& 92'% %&%g?uﬁ% sitt& Y apt?on and

do notswﬂims ¢ PlaFWé me@brgrwh Th%ffforamluha@pfaéfwfﬁbeFesﬂéem%érp@éw\bedy

mediak@@icRRiFa@n ¢REHGhh S EVE 1aRidkems of the conjugate
ei ther adjacent one another or separated by a region
encoding a |inker peptide which does not destroy the
desired properties of the conjugate. In certain
enbodi nents, the antibody is conjugated to a
"receptor" (such streptaviQ&n)dfor utilization in
tunor pretargeting wherein the "anti body-receptor
conjugate is admnistered to the patient, followed by
renmoval of unbound conjugate fromthe circul ation
using a clearing agent and then adm nistration of a



Mayt ansi ne and mayt ansi noi ds The invention provi des an
anti body of the invention, which is conjugated to one
or nore maytansinoid nol ecul es. Maytansinoids are
mtototic inhibitors which act by inhibiting tubulin

pol yneri zation. Maytansine was first isolated fromthe
east Afrjcan shrub Maytenus serrata (U S. Patent No.
3, Qther Antibpdy Medilicatierént |y, it was di scovered that

C e0th@inddifitatitR DG akisddy sre eﬁmlawy&m Sbﬁmnqi.se thSanGibbd@ Sray be

. ta Sln nsi no
hnke%% gne Ygfqb%onprfgy%af:ﬁu PO I’ Sye‘:gdﬁgls(%(lje ene é]lg)0§%01¥p 03?16116 égcol
polyomﬂtylm@alowa@smm@ p@r#hyhn@lml@eql pdspeppyléng glyeot dhpingibody plso may

be entﬁdp%é (1)IP Iﬁigrgﬁbsum%epagc%if&%z 4bf7]o§§cél%atﬁ% %ghm‘?qu%@@byzgtgxgacg% 8
pobigti GRgamy Sy ety ga&% ol Bl gid poly
(methdim8thatyl8P)ImicrdcaBRRy, B4@rtivdly B Brkp 88 drdg BBk GEMms4{o3641866;
11posoﬁ16$4 %ﬂun%&&cr hér’ép m%ﬁ)%muléimé Q%n@pa?’tzcle@m né‘hoghzguié %1?’1'11 macroemulsions.

,canti-av( or anti-angi o

Such ﬁﬂm%erﬁdﬁsféoseddﬁf*a@%af@d PthWC%V{ %ff%ﬁ‘eﬁd?‘g efhtéﬂne‘&ﬂ @ Ed., (1980).

wi t hout significantly di mnishing the biol ogical

activity of either the antibody or the maytansinoid

ol ecul g, Osmhbggmgyj@gng}%g of 3-4 maytansinoid nol ecul es

conj ugated per anti cfy nol ecul e has shown efficacy in

e nivdypenitideg ofttyd ioteottnciart by fafulitad igdiboseeds| Borwkamiploiantibodies of the
mventﬂﬁgﬁltﬂe Y(EILJMM@{ ag uﬁﬁdnglgaogot}ﬁs f HB&BI&I&QO&JIB]&QL&&Q&AOH} éfe fﬁ't:pa;eﬁ' gy

body, ough_even one
meibogOREP Y AP S e o Ol 6 USH, 23688 1985

Hwang yriabtRood Ntk Yead\Set USA)@7:4030 (1080); @k sdPan ios. BASH04S and 4,544,545,

Llpos&@ex Qﬂgéﬁ&g cilciécu?akﬁn t‘ﬁﬁe aLe &%BM 111 i Stﬂggnt‘rﬁo Of’lg q dﬁc Qﬂnépﬁly, the

Sl ze nown Se o ol ed roam
formuhaqwﬁvse Q%EPSQ@SS is koygp kaS‘Iloée M wdleisfoi ds are di scl osed,
f m’mﬁﬁﬂfmhﬁﬂ lipd3orkds San bE’@énedaited Nahe 18Vers0 plrse2fihofdBdh ndiitidd Wwiith a lipid

comptismolhcomgnsmgp g?/sg nE (?ylc%glme CQ ng%a)? nd pr:H l?:lenvafa ztec!'l qﬁ%ssphgtl% eti:lan?lgmme

(PEGHB)y tLiprspiauie eieicdiipugridionof deﬁmd!pelg eléesto wmlé ﬂlPQS@@PS iwifh thiy desired
diameRf. QAR Emdnls BPhO4ntisdy @Etﬁkﬁﬁveﬁﬂfé'c;ﬂ HRI3Sn; ug®Ed b B liposomes as described in

. si, nol | I ri oys maytansj nol .
arif e P85 iy PSPy P ARG AR T - e b
agent fsenh anipdeiombjciakit drtiosly reatpinedgiibirohdipoyme bgababszon ef al. J. National
Camem,grlgqlgg)@@‘;éfg@g exanpl e, those disclosed in U S. Patent

. 20 or EP Patent 0 425 235 B 1, and Chari
et Usesscancer Research 52:127-131 (1992). The Iinking
gr ﬁwpstzbbmesloﬂﬁiemehnsmﬂ Havedieriqps otiljdiss. Férlkappleheti-AYGIUpbantibodies may

be useF”l‘ﬁmbdﬁ’aFJlo@&U aLsgysqngﬁ”pr RQt Qétéifiﬁgfbfé e Q45 s&&ﬁ’éde%?@s%res or serum,

roups, or esterase gr oups ose

for cancey de T o PEFPABHT PABEFOpHE dhtns em'aﬂdgwtf ARjeP B guiibodies are used
for selédiihgiBd faGent g:ljaﬂhm)ﬁ fdp &bamgenp«zﬁf 18 th@kbds f0Wjed @i $.c Ofor pdients with

d .
AN GP%?A B)ggegs},on %ﬁ]evat pegflzls OH:H (161’:% %ennﬁ%qo #ﬁl}pﬁé}ﬁevélgwfa%toys

unctlon pro ein col agen _ _
diagnosficggrer fepiiniated phowg iy the gstmiydyy PfcﬁiistSFﬁh@ coppgisironuiing apsgpRyct or
indired® %&MEH agfjafjs)ﬁlld Am{uhbp%lpﬁétfﬂh SoyRtaMIcled in either heterogeneous or

nomogg AT G MR A AP aerane T (1987 e

147-138). ffbg dnylbodamsgﬂ inrihe diegno#iClajsays authic abelabtithragletftahisimogesy. The

detectéﬂle%%%’ sﬂéum H@ﬂlpabl@%ﬁ{d@&r%) eltha'ldgazlﬂy gxexﬁtinéc?ﬂy Cdrheééable signal. For
ut arel dehyde), bis-azido corrpqung hi s

examp%pﬂl%&qtedfelﬂ@m@y mpy betpasdiniettpamichey T brs i §z(t§n| b mﬂuorescent or

chemﬂﬁﬁlles\{éﬁ éo\ﬁ%&n& %&‘Btﬁs f}h%resceln 1soth1001!anate rhodamine, or luciferin, or an enzyme,
-di azonj unb enzo -et enedi am ne

such abﬁ“fﬁ&%?@;‘}%ﬁ%tﬁé%be@s%@ﬁm S%%Pﬂé@ffﬂéw%v%oxaﬂiaﬁe%%f Eyown iy fpp art for
bi s-active fluorine conpounds (such as
1,5-dif|uoro-2,4-dinitrobeg eng) Typi cal coupling
agents include N-succinimdyl (2 pyridyl dithi o)
propi onate (SPDP) (Carlsson et al., Biochem J.
173:723-737 [1978]) and
N-succi ni m dyl - 4- (2- pyri dyl t hi o) pentanoate (SPP) to




C 14 position nodified wth hyrdoxynethyl, the G 15

position nodified with a hydroxyl group, and the GC- 20

position having a hydroxyl group. The linkage is

fornmed at the G 3 position of maytansinol or a

mayt ansi nol anal ogue. Calicheam cin Another

i munoconj ugate of interest conprises an anti body of
conjugaties thewpsprdy torihecdotngiablpamaistly may be praployed, invlydias hese metheds deseribad by

Huntd Bl EQHKAS 144'5*4?(19@ I[ﬁb‘i@@m Qiskndnainy) 181002 (B4, B0 LICS. ThSunol.

rodu st.ran br eaks at
Meth. s@%%g Ig%lgnﬂj YEED cgﬁ? SR fg‘ﬁ?y fogkgp-» @hg ar ati on of
C OAptugfSG Y 4 eftibbdies alse &t sfibfanthciifnify awificytion siodNITE4 or ANGPTLA
ﬁ'agmgﬁbt ﬁ?dH x%coﬁvblz;;n% ce?l ﬂ‘lturg’or Z%&l@glﬁoes 511 thi3 poge%s_?thez &tﬂf&ges gggtﬁst ANGPTLA
e oA w%hlwmﬂeawﬁéﬁw < spp LT P Btads vk knovm in
the arC’EE]I:eI 1ﬁh€!ﬁﬁﬁe&:mﬁbaﬁh ihednis conmytedeiti issedpie cvalanthe the BGPA4eo Byurified,

and thlere I‘E‘f‘g t%gsuhpon 19/ z1|shed %&Smtg)q’e]s lv&kt A%t H%g%%% bgg%%ﬁﬂﬂje ﬁtenai in

ncer esearc

the sa(ﬂalg gaypt (e SHET ERA, yhich is bd e theRamehilizetantpdp §sllyp Gogpport is
washed 98 SottainditdoRQolvenf t0dt @TEBEdsONRe ANGPS.4 fRatRhSholn

Cova@%ﬁa(bdlfa ti Og%%g]pe;)tldesA?&t Fnevéntant i - tunor dr ug that the

conjugated I's QFA which is an
anEdvilgit apd;ﬁcaams f mlyp@h@mﬁhe iovergiprgl - QFpofyneptide antagonist fragment, a

fusmn! I AE R, W) BBt Esm neﬁec@é;tangﬁhba@d)f the Qwalqsn E8 B6luded within the
the éllgasma me Ther ef or ceI lul a

scope g rg:[s Faengon, Jthpy mayy ﬁ% d)ﬁ nlgmcialﬁgan %}10 or chem:@tl aleavage of
the polypépeida laprtiedbleo Othgr et d@oxehma:meisatmse)lf the pohtpettigx re introduced into
the mﬁécﬁﬂ% %r %achﬂ&m@et«g zﬂﬁr [ 20 }és@&eg Xf tﬁ%ly{aépﬁ@ct vlnﬁlréﬁ orgnlﬂz%nvau.zmg agent

fications of the antibody_arée conte ated herein,
i gt SISV, ik kel P S oo G- AR R Y GF g
modifiéd hhi@d yeidok nihGIAr Bl aﬁﬁﬁﬁ&hﬁgrp)ﬂbg/ﬁﬁl}lpmnd@hgn, e.g., Ellman et al. Meth.
Enzynp 9(%2yﬁ§ Eyéi (Eﬁﬁ)é&l)r\éﬁ: Qla} SJ?QQ!; O%QE %ydﬁﬁ)em@ % vt ﬂ:erfc apphcatl n publications

g nes, or copol ynmers of ene yco
20030&?1‘3@ %@Fl &E%"’éne gl ycol The anti body al so may be

e rlct)rsammealdh&s nﬁbt@ﬁlﬁﬁaﬂ&lﬂé R&tep hvap ahfchcetft an@ X@iFpofiinglayines),
such a(sp: %ﬁ%{ﬁﬂé:?t%tam or c g%?c% a lée %o n%{re 091%% I}ygl::@ og(l oﬁca bﬁifa%néjfrﬁﬁylo%egv%?cs
Cysteigd residings 2k &re éﬁl:la@i@fwil béseaemel prbrymot(lﬂ?@twwﬁe tfreEpiPf-e)
mdofﬂy%r@tg&ﬂ&bﬁh B8loroh RS RR6IHhaE N}’a)kylniafbnﬁ@s,l 30diebad- p}‘iﬁﬂjﬁl Qisulfide, methyl 2-

or ,exa eS
prio e e g AP AR St BB o2 e
1.3-digrglsocapsul es, or in macr oerrul SI ons. Such techni ques

ar@stﬁyﬁeshdqgs% delma&%mméo%h vath% gi&&%haﬁadt pIPs 58 meoause this
o

agent égm%hf wrgide Mv@é/f}\flﬁ @8 b ermnrsrrheOR B

reactlifnﬁs’ Hpidaly pealfotnred lin (OIO Geviben cabodylate xiabi®loe, ant i bodi es of
smgrl %&%ﬂo@&m&@ﬂesﬁﬁ% aperrgg.ul!e@gvﬁgsu@c%ud ME}QLIJDJJQI%%@ﬁ%nhydndeS

L| osones contal ning t ant | body are prepared
Deriva{igttinn ish Rese ogent pas e éfff'éHf revea&snth%@ar@%%félﬁ hysee! fFSﬁ‘uEp ey syitable

reagerf® forderivatifffgQCamiiNadohtainiAg AeldueSmtude uﬁﬁoestSrZ 513D &l OB®D)inimidate,
Sci

. [. P [ , A7 403
A T I M S e A
pentarkflipnysaydansapiivae-aplyaricedioivt ebapiasn tine are di scl osed

| %ank restdads %ﬁ%&)h@éd b@nr&@ﬁ%ﬂ 528 onclRRRsra lobsentibkd€reagents, among them
tion an

S osones.is kpown to those of.

shens BT 2Ty 1 2 opiprasiP P ot DFT DR e
rﬂwuq@ue&aﬁemmﬂypﬁﬁEmﬂhnekﬁme@h@@msEWapuﬁdmmmhpﬁBKWG@wWHmh
functlcﬁlall rcglb dFurﬁQﬂng Sthesd 18k OB, bt MG tmpsl@i}‘siqy IsGRPLI thtarginine

chol esterol and PEGderivati zed
epsilopspBEQHER dyl et hanol ami ne  (PEG PE). Li posones are

extruded through filters of defined pore size to yield

| i posomes with the desired, dianmeter. Fab' fragments

of the antibody of the inventi & can be conjugated to

the |iposones as described in Mrtin et al. J. Bio

Chem 257: 286-288 (1982) via a disulfide interchange

reaction. A chenotherapeutic agent (such as




Cancerlnst.81(19)1484 (1989). O her Uses The

anti bodi es of the invention have various utilities.

For exanpl e, anti-ANGPTL4 anti bodies nay be used in

di agnosti c assays for ANGPTL4, e.g., detecting its

expression in specific cells, tissues, or serum for

cancer detection (e.g., in detecting renal cancer),

etThe speifionuifisation of tresyt resiguriGRaIpIbg made; Wioitiewar aptesestjg oducing
spectrd] RbelSigb %&s&l@&ldhé%%y RadibeRih PRl &bdoRm E&ﬁpoﬁr[d@ altéiRAlfromethane.

with the rovi ded herein, atients
Most WP’H“I%AH@S’FE‘Z%@%&%%@&WW‘BT‘%%P%& t%ﬁ@@rﬁﬁw} Sou ecigpmd 3-
nitro dEMAGRE, SesSeCnSly! TM&yIr@mdﬁ%T&HnateeVﬁ{gSl 1 Melf il @Separe labeled proteins
di agnosti c assay techniques known in the art may be
for usq j8 @IOMEEHSEE conpetitive binding assays, direct or
[ r(téxbbad: tidegmngvpphriyheshysyhad silavivhopridied i reatianomith carbodiimides

(R- N_@Sﬁ %y)swl%gﬁ'géﬁﬁ 'i{eg'e hlﬁ&l’gi{t tﬂnﬁ rotﬁ%t &iLg¢! Qﬁ%ﬂ@xy@f (2—m0rph01my1—4 -cthyl)
honogeneous phases é Zol a, I\/bnocl onal " Ant1'b A

carbodijpide &1 1-ay -3 ﬁﬁq‘ﬁﬁ‘é' zme@ﬂ@npr})égrgodn{rlﬂe. Fuft_hi_%efj’ aﬂ)ﬁrtyl and glutamyl
res1duék 4rk-c3iyEed tolds@raginylialDgit@sing &tiducs By fefteordiidgnasting i@ssay s

|
de e%? a)lb%%ed %Jq%%g'ég]ﬁl ?rgtﬁgchgﬂlg dgag{ge% e@ &{lberchge%%qnd%g glutamyl and
aspartyd repidess, Tespacivelyt Fhese repidhgs @@mvatedam@% tl@é“ef &bbagic squdifieps. The
deamida®@€l for@ % BHRE @mddehfaummﬁmeasbapeom& Rleaismy be a

955
%q]aaf %gc? ttéc:ﬁ{i)o%é %xlau(& é(? miyi?’ﬁ ion o% rol:lsne and")’lasniebp%osg%orgaﬁcvﬁ of hgrdroxyl

Gni e 8 et
groupsfolf ermyl ertoredngil residpesingsbyjatipmefahe armamupﬁeof Iysine, rgiging.and Istidine side

chams@f E &fleiihy Hoseins: SSJ)%Hur@%mﬁ"l&&L{ﬁanﬁ‘oM R et lage%mn & Co., San Francisco,

al act osi or . hor ser adi sh per.oxi
o R B RS R or Ao S g Aot o
antnbhadhpe dizotavet welifegioa bivel vasoheadcyllyma ynzipmatiesty lconpting, glycosides to
a polyﬁ'\g&cle l&%@ﬂve‘ilms ?h&@ﬁr%%es%%%@aht%%&s l?r}/that lfﬂlé?&oetfot @&uu@bmducﬂon of

the polj_@eptl@ﬂa Iioitgqlhtjlat hepgiyﬁosgftlo& |capabibtles fo ! I ogd,@{cnﬁ?ntan% Depending

on the 4dkpErk ol @8 Jhe suaxtir(h) MysghHe@tachedl.to zﬁglﬂﬁd’lﬁd‘mmtﬁhﬂ (b) free carboxyl

groups(-‘éé} % Qlﬁ%(}ryl%%uﬁlsqg h(aél'@?sg )Df c t é gdf%@j g&rélxg {))\4;3?81@1'1 i%%ho@é o?f Qerine

I Nni
threonjApy@PRTHX YPFOiARy frib FFP@ALE Fesidias @{96 hﬂdﬁ%%?ftph@élﬁlﬁn%motﬁf% Ordﬁfptophaﬂ
or (f) theddntidedtoup SR phfne. IThesd Ilﬁd:tﬁodpire&e&ﬁed it e E5330@abLSISd 11 September
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survival, progression free survival, overall response
“rate, duration of response, and quality of life.
Because the anti-angi ogenic agents described herein
target the tunor vascul ature and not necessarily the
neopl astic cells themsel ves, they represent a unique
cl ass of anticancer drugs, and therefore can require
claims, Horpfursciallravedthlcrsagaicrelgaidiinip e rranplst werk e caqrdipale pamdasarer's
instrudtiOnsAhldE Stherwk in@adP! €, tunor shrinkage of greater than
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mAngp%M%yq%g IB@%Z? t‘éﬁ]e%égagvgetd g?are?n t ai’V%gte&%El?CgllprI% ﬁlgldwla rFlgssQi overnight

lastitc I Sor
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than 0.001. In one aspect, the invention provides
nmethods for increasing durgjion of response in a human
patient or a group of human patients susceptible to or
di agnosed with a cancer. Duration of response is
defined as the tinme fromthe initial response to
di sease progression. In certain enbodi nents of the




Articles of Manufacture In another enbodi nent of the

i nvention, an article of manufacture containing

materials useful for the treatnent of the disorders

descri bed above is provided. The article of

manuf acture conprises a container, a |label and a

package insert. Suitable containers include, for
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patent |aws. EXAMPLES It is understood that the
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are for illustrative purposes ®only and that various
nodi fications or changes in light thereof will be
suggested to persons skilled



in the art and are to be included within the spirit

and purview of this application and scope of the

appended 56 0 clains. Commercially avail abl e reagents

referred to in the exanples were used according to

manufacturer's instructions unless otherw se
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al ., Blood, 104(1):149-158.,(2004). Expr ession of
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One strongly expressing clone was selected and titers
were anplified according to the manufactures
instruction. Viral preparations were purified by CsCl
centrifugation and tested for revertants by PCR Viral
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experinments according to the manufacturers
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reducd theyt giv@rhen Bipadsoi o@atredl onby hsivdéAgEht Mine) , conpared to
mce injected with cells containing a Ad-LacZ or
Ad- Angpt | 3 construct, in conbination with AVASTI N(r)
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wi t hout undue experinentation. Mce, such as Bal b/c,

are immni zed with the antigen.enul sified in conplete

Freund's adjuvant and injected subcutaneously or

intraperitoneally in an anmount from 1-100 m crograns.

Alternatively, the antigen is emulsified in MPL-TDM

adj uvant (Ri bi | nmunochem cal Research, Ham I ton,



wi th additional inmunization injections. Serum sanples
may be periodically obtained fromthe mce by
retro-orbital bleeding for testing ELI SA assays to
detect the antibodies. After a suitable antibody titer
has been detected, the animals "positive" for
anti bodies can be injected 62 0 with a final
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wi th supernatant from COS7 cells transduced with

Ad-hAngpt| 4 along with an apti ANGPTL4 antibody, or a

control antibody or PBS. After several days, the cells

can be trypsinized and counted. Anti bodies that

reduce the nunbers of cells are identified as bl ocking

or neutralizing antibodies.




ANGPTL4 was al so shown to induce cell mgration of

tunor cells and to be a pro-angi ogenic factor. See,

e.g., Le Jan et al., American Journal of Pathol ogy,

164(5): 1521-1528 (2003). Thus, bl ocking or

neutralizing antibodies to ANGPTIA can be identified

by using the antibodies in conbination with ANGPTL4
developed at oo tempesptbreni WridwelbForss gy 1 MehBP o vasaddsd dfimalsireaction. The
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Panel B " an anti - cancer agent, or an antibody control, or
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is coamﬂmatmdsneébn@aﬁmrﬂés Praelive or wild type ANGPTL4

protein, the variant ANGPTL4 was found to have a

hi gher nol ecul ar wei ght than native ANGPTL4 by Western

bl otting. The substitution fromRKR to GKE at position

162 and 164 of the native R0t in prevented

proteol yti c degradati on of R TL4. EXAVMPLE 7: ANGPTL4

BI NDS av(3s | NTEGRI N Angi opoi etins are secreted

factors that regul ate angi ogenesis by binding to the

endothelial cell specific tyrosine kinase receptor



present in the famly of secreted |ligands was found to

be necessary for ligant oligonerization (see, e.g.,

Procopio et al., J. Biol. Chem, 274:30196-201(1999)).

Simlar to the angiopoietins, ANGPTL3 and ANGPTL4 are

secreted gl ycoproteins, each consisting of an

N-term nal signal peptide, followed by a coil ed-coi

d oHericn thassdindingSdereqnptiajsaliat E@mbinprk ANGEHed tinds specifigally to g ogPs
integrfl€t €r m ned that ANGPTL3 binds to av(33 t hr ough the

FBN-1i ke domai n.. W& determ ned th 4 t o
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rveste in serumfre
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qva@‘ﬂirZ witlGeiht Ecoﬂbﬁblf fhe pRaticC Dikak@dit Winiakerig herdih BéO bidt constitute an

adrrus.?mn tlhatI i & gﬁ&? 3cr1%t §“1:’s m%?f;ql Qe tg Fl%%le %g pégt%ggf aa(.l)qg?&gﬁ %Q invention,

mclum@mt mamhem@\@mmo be@saﬁtrmd awrtnﬁw&ﬁwm of the ¢yms g thy gpecific
iltustrd€dn@at it Mpreadts O8deBd, JarloRy zﬁadﬁ'@ﬂfoﬂbf @8 irkyEntiDIER 6ddithR ¥ (Bees s{hown and

descrig%_hg%{ﬁllug!$ %e?%{%e&gééegﬁg g‘ﬁ §| led 6‘% %}tl%g})\tﬁmee f%regé/u%r) escﬁ%{on and fall
withirpthd foepe o8¢ ippad{dRBE)s;, AB hslubﬁcatmnSf ptenty, agd M’ra{eplmtw@?@ed herein are -
hereb$RbdrpRHIRE RE PRSI {hoX dilbeG6 i $hQRQ! / wel | (5x105/m ))
were added to the coate mel s and the plates were
i ncubated at 37C for 5.5 hours. Non- adherent cells
were renoved by PBS washes and cell attachnent was
nmeasured by addi ng 200 gl of CyQuant GD Dye
(Mol ecul ar Probes (Invitrogen detection Technol ogi es
(Carlsbad, California)) (1:400)/cell 1lysis buffer and
i ncubated for 2-5m nutes. The sanple fluorescence was
nmeasured using 480 ran excitation and 520 urn
em ssi on maxi ma. The PNAG net hod of Lanndegren can
al so be used (see, e.g., Landegren, J. Inmmunol.
Met hods, 67:379-388 (1984)). Cells expressing av(3s
di spl ayed adherence to ANGPTLA and vitronectin
(USBi ol ogi cal , Swanpscott, Massachusetts), a positive
control, conpared to BSA, a negative control. See
Figure 11. To determ ne whether the avRs integrin was
sufficient to nedi ate ANGPTL4 cel |l adhesion, bl ocking
anti bodies were tested for their ability to inhibit
t he adhesion in the cell adhesion assay. Functiona
bl ocki ng anti bodi es (anti-av(35 anti body (MAB 1961
(Chem con, Tenecula, CA)) or anti-hANGPTL4
anti bodi es) were added to 293-1953 cells prior to
i ncubation with the protein coated (BSA (1),
vitronectrin (2) or ANGPTL4(3)) wells. See Figure 12.
Anti-av(3s and anti-ANGPTI A anti bodi es abol i shed
ANGPTL4 cell adhesion activity. Additiona
experinments were perforned to confirmthat ANGPTL4
bi nds av(35. ELISA experinents were perforned to
detect if MANGPTL4, |1gG hANGPTL4- Nt erm nal (1-183)
and/or 1gG hANGPTL4-Cterminal (184-406) binds to
av(35 (USBiol ogi cal, 37K, Swanpscott, Massachusetts)
coated plates. 100 gl/well of integrin av(3s diluent
(1 gg/m coating buffer(50 nM carbonat e/ bi car bonat e,
pH 9.6)) wth coating buffer was incubated overni ght
at 4C. The plates were washed three tines with wash
buffer (PBS, pH 7.4, 0.05% Tween-20), and 100 gl /well
of bl ocking buffer (PBS, pH 7.4, 0.5% BSA) was added
for 1 hour at roomtenperature with gentle agitation.
Various amounts (0, O. 070g 0.22 gg, 0.66 gg, 2 gg,
or 6 gg) of sanples, {L | gG hANGPTL 4- Nt er m na
(1-183) and/ or IgG—hANGPTL4 Cer ni nal (184-406), were
prepared in sanple buffer (0.5%BSA, 50 mM Tris, pH
7.4, 0.05% Tween 20, 1 mM MCl2, 50 [ MCaCl 2, 50




gentle agitation. Plates were washed wth buffer and
100 gl /well anti-Flag- horseradi sh peroxi dase (HRP)
(100 ng/ m) (Jackson, #109-036-098) in assay buffer
(PBS, pH7.4, 0.5% BSA, 0.05% Tween 20) was added and
i ncubated for 1 hour at roomtenperature with gentle
agitation. The plates were washed. 100 gl/well of

cihifat.r amet hyl benzi di ne (TMB) (Mbss, Inc.) was added and
I ncubated in the plates until good color was 65 0
devel oped at roomtenperature. 100 pl/well Stop.

1. Sbé wt bian effbtive kB8RO an watscasmdtigeht tral 28 tiffotive hmountefet angigpoictin-
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or @ddude GmohgNGR t1 gtevidh efitie carabr cllbund to the pl ates. See,
Figure 13, Panel A Anti-ANGPTL4 anti bodies inhibit
bi ndi n ANGPTL4 to av(35 coated plates. ELISA

2. dhpese Pfgl?'@m’éwﬁ‘/’é‘?“ésaﬂéﬂﬂ?ﬁ’ﬁéb“mamo | /well of integrin
av(3s dil uent (1gg/ M coating buffer (50 nM

rbon uf fer

3. c[%e use ofa E ?wg)@ 8@%[&%&???{1&#' ({0%12@ Véﬂntﬁ Q]g%g&%ﬂr,%‘g? p washed
three tlrres wi th vvash buf f er (PBS pH 7.4, 0.05%

4. TOERB o 2him 3,3¢6reih M ahil-MRloken&fs afdnoic K VRGF iﬂitﬁgf:rﬁﬂdt (PBS, pH
7.4, 0.5%BSA) was added for 1 hour at room
tenperature with gentle agitation. 0.6 g to 6.0 g of

5. Shenpk efs]aimANGETin she VEGGakiAgRGRTY a0 21 VEGH antipody.1- 183)
and/ or 1 gG hANGPTL4-Cterm nal (183- 406), in sanple

ffer % BSA,, 50 S, % Tween 20,
6. ThEE Rtots . W o G B A i el vier o
i ncubated with anti-ANGPTL4 anti bodies (1.5 g) or
| f {4 i on,
7 T8 PR [ e A S A i
the plates for 2 hours at roomtenperature wth
8. Taeiisk ef chih 7,athbein the RhtAA RGP NI aatibadSHredtowNAPThaf1 B4e406and
100 I/well anti-Flag-HRP (100 ng/m ) in assay buffer
(PBS, pH7.4, 0.5% BSA, 0.05% Tween 20) was_added and
9. iThewsb eftcéaéin 1.githergin fhs ANGPAL4 angreenist is Ap@HRMVEP @lipdh gentl e
agitation. The pI ates vvere vvashed and 100 gl /wel |l of

dd s until good
10; SR TG0 of b aerhge POt ralsbPRelr B 00| vel)
Stop solution (1 M H3PO4) was added to stop the
117 SRGKd @ @lalmTh ShliRih e ANYBTIS aﬁﬁ@qls%mé%gs VRN ARblkcudNGPTLA
anti bodi es reduced the anpunt of MANGPTL4,
| gG hANGPTL4- Nt ermi nal and | gG hANGPTL4- Ct er mi nal
12bTiediseyef cleim 11 heheredntRESIRISA tneldeud iadne'SNGRT I &iRdh readecule.
anti-Dscr antibody, SGW nDnocIonaI anti body or medi um
See, ure 13, B. In another experinent
13 They Pfﬁg) ﬁlﬁ‘“ANGPY\’?Eﬂ!“ étﬁﬂ%%@ﬁ%%@%umgg%l%w [§§Auence of a
nubtbit Sheid | ehcbdiigS AreciRA niﬂﬁefe;n 86c | byl |seqnénch AbKBIpFEed - @ least
' (5pg/ M) was added to
oAy L ORREA LD Py o
car bonat e/ bi car bonate, pH 9.6) and i ncubated overni ght
14atrhelce of tath P Ah&SoREBg a RS darcvagdit fotddhm@iistratiBB®, thedinhnor or
th? 4, O 05% Tween-20) and 1001A/wel | of bl ocking buffer
(BBE“bH 7.4, 0.5% BSA) with either nedia,
ant i - hANGPTL4 ant i bodi es (15 g/1001i 1), or anti-Dscr
ISalﬁle' BOFcRS (41RneBsH thd e anti WdSer aLbdASa @BEothRpeibiabRet. for 1
hour at room tenperature with gentle agitation. The
pl ates were washed and av(35 100 | (3-9 pg/m) was
added and incubated for 2 Bdurs at room tenperature
with gentle agitation. The' pl ates were washed and 1
gg/m (1:1000) of anti-avPs antibody (Chem con) (5
g/1001) was added in assay buffer (PBS, pH7.4, 0.5%
BSA, 0.05% Tween 20) and incubated for 1 hour at room
tenperature with gentle agitation. After incubation,




devel opment. The reaction was stopped wth 100 /well 1
M H3PO4 and plates were read at 630 nm avP5 binds to
ANGPTL4 (lane 1) and vitronectrin (lane 4) coated

pl ates. The binding is blocked with an anti- ANGPTL4
anti bodies (lane 2) but not when a control antibody
anti-Dscr is used (lane 3) or a control protein is

1@ %te @sg opcnanh Ii‘@ wikrh 8 thirh 3famte agPE R ancienbiSeeheris ifhBR&H

C. 0 Hence, these findings gennnstrate t hat

reconblnant ANGPTL4 binds specifically to the avps

11. Mreig vitna or ekhdvosyegoi bi daking or reduciogths groheth @ fitutnor dp eancer cells, said
m§tH£of c'orﬁfsr%ﬂi% ﬁat) anﬁﬂﬁg ?tOQEEetun%f '0} cl,aﬁéér c!ep aff J?}%ctﬁg 51’111(;!19{ of ?]n anti-cancer

practice I nventi on I'S under st ood
agsRtaapp (K admipigfering ol RS catess 691l 2p seerBrynt ofag a‘fgdﬂpmetm"lke 4
piolein U ANGEILLI4Y #1ta4g0Hig GHESin taRbybined afkciivR\agninitstilock 6r radute thogrowth
f hﬁﬂl&%gi& scope by the construct deposited, since
enbodlnent is intended as a single
|Ilustrat|on of certain aspects of the invention and
18 Mke ORI NG 7 idteinaic@uifjdénici h@aal |y equi val ent are
within the scope of the invention. The deposit of
mat eri al herein does not constitute an adm ssion that
19. hEhewpettiod efcladms@r wisteinothe jubjest hasckeigrsa tumot growth ab Fedapserrancer cell
wactice of any aspect of the invention, including
the best nore thereof, nor is it to be construed as
limting the scope of the clains to the specific
20. | Theisse bixfairo 05 whireit the bdmrigpragserdga) shhitipedperfoamri ggentially.
nodi fi cations of the invention in addition to those
shown and described herein will beconme apparent to
2} e wse glalaim & wheiein e adpipistitionfiepy{a) afl%%?g%?ﬁ?gmed concurrently.
description and fall wthin the scope of the appended
I [ t .
2% e B or i 1 Pk e Bl 80 @) an 15 B e s st
mﬂéﬂﬁW@ﬁ@% intheir entirety for all purposes. 67
Cainms: 1. The use of an effective anount of an

{ t _of
2% g[éf: 1656 8{] claim }]’? & er&m 2admm1 traIion s%m/%ﬁia {111 8 }9 OT%B%PS tin

the preparation of a nedlcanent for blocklng or
24. e@h@ﬁs@ Qf ah @ﬂ&ﬁvengn%ﬁﬁtrbfchﬁtl—ﬁl{ WhnbsiOfged HARE %ffecﬁﬁél ;Lmduﬁ ok an

ect ere npi ned effectiv unt s
BRI T ORGP T GHEHSY BGPoREHGR Phb TR (b pling or
re2ucing hena gewdf o ravtimof awhieeredel is aisebjst b\jhacm thescombheheffective
atﬁountyﬂﬁcy §rereﬁJlIce Qllnﬁ)lr gl'olvth W&v@ﬁ 3¢ th@ QarfdfHt del’l %E}F Sdministered to said
nprises an antl -angi ogenesi s agent. 4. The use of
ﬂ@ﬁ§1n13 wherei n the anti-angi ogenesis agent is a VEGF
antagoni st. 5. The use of claim4, wherein the VEG-
agoni.st n £
253‘ n'f‘he g1’(se50f ctla erﬁ Ai %mh c%m rls gt\/é%éf la%ﬁ tg%ldglogas a%e-xlu-p ﬁrﬂﬁgﬁ Ithg éu(ljimonal
agmt !%m mﬂl“cavce”fgﬁé use of cI aim1l, wherein the ANGPTL4
antagoni st is an anti-ANGPTL4 antibody. 8. The use of

2 Awﬂé’ (tf\fagierf &6@? tafl?lglﬁl nﬁrﬁn 'g\nygs%g&lafn-ll nt E;f\%ﬁﬂ a‘EJn%a.lgoms% in_the
prAM@RT of a sxadicagpontifg tblockingam regdyring ll@WOﬁOWtOT Holdyse cancer Cfﬁmeowth in
Ecto\khei"eluﬁhm _]bctz’anSI 19$0n¥uﬁ@ﬁt@|uﬂde¥égﬁlg %Eér RRAYy ih # anti-cancer

humani zed ant | e use o
D SRRy o KRB gt B MRGRG o s
subjdct, bldeks di sduced thelelapsatuindr grovile braelipst daeceSicRidwtio| ecul e 1 s
an ANGPTL4- Si RNA nol ecul e. 13. The use of claim 12,
wherein the ANGPTL4-Si RNA nol ecul e targets a DNA
2% J8eep ek lagn 26 whergie fhe pri-caRceiRernh i GBR 9 GRS IRarapelircas s
t he DNA sequence conprises @t | east
GTGGCCAAGCCTGCCCGAAGA (SEQ T°D NO. 3).



14. The use of claim1, further conprising a third
anti-cancer agent for admnistration to the tunor or
the cancer cell. 15. The use of claim 14, wherein the
third anti-cancer agent is a chenot herapeutic agent.
68 00 16. The use of claim 14, wherein the third
anti-cancer agent is another angi ogenesis inhibitor.
17. An in vitro or ex vivo method of blocking or

uci n tunor or cancer ce
R A P b L
cancer ceII an effective amunt of an anti-cancer
2R GG bise ofdn 60 inaeiA e hﬁiﬁélb%@gesfs Qeehf¥Bmpbri Bk a&ﬁvﬁcﬁﬂﬁ}ﬁﬁnor
cel [ "an effective anount an angi opoietin-like 4
protein (ANGPTL4) antagoni st, wherein the conbi ned
3@ fTheast sfvRinelPwlrt<n thé MRV EGF inhibilerdeantalteVEGHatibody.of sai d

tunor or cancer cell. 18. The nethod of claim17,
wherein the subject is a human. 19. The net hod of
3k Tar we pfclaimpAl F”é?rﬁm hr antisYlpfj Frmtibopyis hymapizldd- 4 lampr  gr owt h
or rel apse cancer cell growth. 20. The use of claim
re
3% Z[;‘h? Yg‘rg of cgéug %% Slﬁergg [B} R‘N%&’{“%lt alnﬁ ngl 15 %Zan&o ?&G?g]?ﬂma& dy.

wherein the adn1n|strat|on steps (a) and (b) are
3P ehd Q¢ SRFinCRNGAKENS ANGPR A antdddBist i@ aftf-o ¢l s5ahiBody! ,
wherein the adnini stration steps (a) and (b) are
performed both sequentially and concurrently. 23. The
34, Sibe wk ofdladrn A, 37, or ¥ whesdimth¢ dndbody ivie hirsdnized antlpdst eps i s
performed in any order. 24. The use of an ef fective

anount of anti-angi ogenesi s agent and ectiye

5 TG e TRt "B P ANGETH B o PR TR A THEH o st
in the preparation of a nedicanent for bl ocking or

34, BLG G&la&ﬁﬁ@%&&f?ﬁ& BirY; A 8 RNéPﬁ%rS‘}ﬁﬁA f6keduid N @
subj ect erei e |ne ectlve anmount s bl ock
or reduce t unor gromﬁh or gromﬁh of the cancer cel

3B uSlo dNiir B v@drelnOthe ANAPTISKEIRIGA inoledfle tarkbte a UBRA @fuence of a

nucge%' Tt endothd NRNGEPORT LALDY 1S o a0 Rl AAALONR! jeas

e addi ti onal an antl-cance
GE@@@€AA§@?TGQQ§G@ééMdFE%HDE@ﬁ%ct|ve amount of an
angi opoi etin-like 4 (ANGPTL4) antagonlst in the
3%) Jﬁg‘%ﬁ: gﬁ Cléi(,)\lzrl] ﬂll‘t%ﬁl‘ com?rismé & ﬂglgﬁ%‘lél? an a%? FOH&%&V&E whgrgiH 9‘{8 g&hnonai
%subyeewb%whemeﬁn t he subject was or is concurrently
under goi ng cancer therapy with an anti-cancer agent

and wherein the effectiye ampunt . of th
5 it 511 Greh SEHS AT L b AP PPEOH o COlBITLDy gyt e
preparatietefcesdicivent i bpkdg burmdicing fumat frowth or sbwfb@éa capee ¢¢ll in a
su%]%étl wgérQMhlg AI\?GKJTLJQﬁagB&?t 19£n &kl@dd%@bmd@@@ﬁﬂbmrﬁm-fi%) and

antl-cancer agent is one or nore chenot herape
Wﬁﬁ@hwgdﬁﬂegf@@“ﬁ@““?ﬁ%“ﬂgﬁsEWm%$ﬂWhP?8“W§ﬁ€E%CHM?WélmSMd
suBjaéti - cancer agent conprises an anti-angi ogenesis

agent. 29. The use of claim 28, wherein the

anti - angi ogenesi s agent conprises an anti-VEG-
4G. k¢ wF pigaim 3Rpherefiaidgubiects 2 BIMg-m 29, wherein the

anti - VEG- |nh|b|tor |s an anti-VEGF anti body. 31. The
4%3%’3%}:@2@5 C}log Lfoglprlsmg an af ﬂg]ody 91&3' fOVxEI%Pﬁ.Qt dlpégg)\é) Wl a VEGF

antagonist.
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32. The use.of claim 26, wherein the ANGPTL4

antagoni st is an anti-ANGPTL4 anti body. 33. The use

of claim 26, wherein the ANGPTL4 antagonist is an
anti-aVp5 anti body. 34. The use of claim 30, 32, or

33, wherein the antibody is a humani zed anti body. 35.
The use of claim 26, wherein the ANGPTL4 ant agoni st
conprises a SiRNA nol ecule. 36. The use of claim 35,
wherein the, Si RNA nol ecul e i s an ANGPTL4- Si RNA

mab.e GldoposiBah. cothprBing 8 AP TU4eiRNA3Bolecullh evherpim the @NGPTLA-SIRNA

Al}ﬁ%&!h‘%éréis BMA 'J.!E{Le%&‘elblf ek A6 BcolinE NS P EA WRREAhPN ABsequence

nucl el c_aci [ TLA4, i,n,,t he DNA
sé&‘EPé‘F?éaé%%ﬁ%‘f&?g‘gsg%@e%ﬁ%ém&am@
(SEQ ID NO. 3). 38. The use of claim 26, further
conprising adm ni stering an additional agent, wherein
the additional agent is an anti-cancer agent. 39. The
use of an effective anount of an angiopoietin-like 4
(ANGPTL4) antagonist in the preparation of a

medi canent for bl ocking or reducing tunor growth or
grow h of a cancer cell in a subject,, wherein the
ANGPTL4 antagoni st is an antibody that binds to
ANGPTL4 (184-406) and wherein the effective anmount

bl ocks or reduces tunor growth or growth of the cancer
cell in said subject. 40. The use of claim 39 wherein
said subject is a human. 41. A conposition conprising
an anti body that binds to ANGPTL4 (184-406) and a VEGF
antagonist. 70 00 42. A conposition conprising an
ANGPTL4- Si RNA nol ecul e, wherein the ANGPTL4-Si RNA

nol ecul e targets a DNA sequence of a nucleic acid
encodi ng ANGPTL4, wherein the DNA sequence conprises
at | east GIGGCCAAGCCTGCCCGAAGA (SEQ ID NO. 3). 71 00
Sequence Listing <110> Genentech, Inc. GCerber,
Hanspeter Ferrara, Napol eone Liang, Xi ao Huan <120>
| NHI Bl TORS OF ANG OPO ETI N- LI KE 4 PROTEI N,

COMBI NATI ONS, AND THEI R USE <130> P2144R1PCT <140>
PCT/ US2005/ 025734 <141> 2005-07-19 <150> US

60/ 589, 782 <151> 2004-07-20 <160> 5
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<210> 1 <211> 1869 <212> DNA <213> Honp sapi ens
<400> 1 gccgagctga gcggatcctc acatgactgt gatccgattc
tttccagcgg 50 cttctgcaac caagcgggtc ttacccccgg
tcctccgegt ctccagtcct 100 cgcacctgga accccaacgt
ccccgagagt _ccccgaa ccgctcccag 150 gctacctaag
aggatgagch&%l E%&h‘g'nggccggggca gccct gat gc 200
<1104 % 959ecgc [gaccgeegt g ctactgageq ctcagggegg acccgtgeag
rbetrccgegg €8¢ cgcgetttge gtcctgggac gagatgaatg
ta;sbgagagqaa D&-necggact cct g cagct cggcc aggggct gcg
cgafaﬁgacgtags gagregcaccc 350 gcagtcagct gagcgcgctg

<120> gH L}gc cc tga C%E% cc 400 tgtcagggaa
ccC

@ST%%Ngagagccg 450
g%gaccc gaggt C acagcctgca gacacaact c aaggct caga
<13o>5@é)144aqa©paggat ccagcaactc ttccacaagg tggcccagca
gcagcggcac 550 ctggagaagc agcacctgcg aattcagcat
<140>cf’g”¥:/éﬁé@%/0§@ﬂ4t ggcct 600 cctggaccac aagcacct ag
<ldix ggccaagcct gcccgaagaa 650 agaggct gec
<150>C930a1,998§Cgeagccagt t g acccggcet ca caatgtcagc 700
<151>C@eei-gcagec ggct gcccag ggattgccag gagctgttcc aggttgggga
750 gaggcagagt ggactatttg aaatccagcc tcaggggtct
<le0>ggccatttt 800 tggtgaactg caagatgacc tcagatggag
<21(D,gziitggacagt aat t cagagg 850 cgccacgatg gctcagtgga
<211Chf£&paccgg ccctgggaag cctacaaggc 900 ggggtttggg
<212>gafixcccacg gcgagttctg gctgggtctg gagaaggtge 950 1 O
<213>atiagcabestsgggggaccgc aacagccgcc tggccgtgca gctgcgggac
<400>1000 tgggatggca acgccgagtt gctgcagttc tccgtgcacc
t.ggc 1050 acacgac cGL tcactgc
oecoh 0109608, 1000 - S05RC0056- LA 800G 00, 2051 701 0°
cttcRGEHEC eaaﬁgtcgggtg;t aceeddecgd Geactd@gr Lh20aqggaecaggat C
acgacctccg cagggacaag aactgcgcca agagcctctc 1200
cycargidEige teyet et Fpg@@laa@%tcgéa@e@éac tacgehereegctdacggccagt
0. acttecogctc. ¢ tcccaca a t aa
gctav:ct5 g gtgf'; acgg ggg g@ aat%% %(ﬂ)ag

gaat er{c 91 ccgctactacceg

tctg@&@%ggﬁ&ajcﬁﬁaﬁQaﬁﬁgﬁg@@@cacﬂa@kwmeﬁt@aggzﬂgcag

aggcagcctc ctagcgtcct ggctgggecct 1400 ggtcccaggc

tecagaragaaatfe tE et g’a@@t@ﬂgw getetyetd dgaygHagegr 450
ttccct cctyg Lccaa ccat..ct ggaaactt

S Rl NP SRR R e i LA

gcagCtgRgt ché}f@ ga@@ﬁ%@& geagd@eol taeet caectgamat cg

aggct gcagg atatgctcag 1600
tgtcagggaz ccgaggggtc caccgaccte ccgttagcce cltgagageeg 450

ggtggacccet gaggtoctte acagectgea gacacaactc aaggetcaga 500
acagcaggat ccagcaactc ttccacaagg tggcccagca gcagcocggeac 550
ctggagaage agcacctgeg aattcageat ctgcaaagcece agtttggect 600
cctggaccac aagcacctag accatgaggt ggccaagect goccgaagaa 650
agaggctgeco cgagatggec cagcecaghbtg acccggetca caatgtcage 700
cgeotgeace ggctgeccag ggattgecag gagetgtteo aggttgggga 750
gaggcagagt ggactatttg aaatccagcec tcaggggtct ccgecatttt 800
tggtgaactyg caagatgacc tcagatggag getggacagt aattcagagg 850
cgccacgatg gctcagtgga cttcaaccgg ccctgggaag cctacaagge 900

ggggtitgygg gatccccacy gegagttotg getgggtety gagaaggtge 95C

L o



act ctagagg cgtggaccaa ggggcatgga gcttcactcc ttgctggcca
1650 gggagttggg gact cagagg gaccacttgg ggccagccag
actggcctca 1700 atggcggact cagtcacatt gactgacggg
gaccagggct tgtgtgggtc 1750 gagagcgccc tcatggtgcet
ggtgctgttg t tgta tc ccct ac 1800 aca ggc
weeshcin st et o L edoaR EerTgaa: Dhaeg
tgggd € g@é‘t?g%% 1869 el tgGdd 40@50<212>
s BRRRATAARE R api ens R N AT
ggacd@@Fe tatknowycanyrteaatdd ace:«zm:@gcQ glveea@égg GI1>00AI a Pro
Thr Ala Ay Ala Ala Leu Met_ Leu 51015
SCICAFCPEPhTIAPRAES TR §8Fta&cgtfe0ﬁca‘vt€¥ y'Bro Val
9L c A0 30agde¥Sa P haBF L0AE Y BREAlac SeeTrp Asp
gacoffleBlo ot oS laadehSr P sl fobld aﬁugcc;cycl_eu Leu @ n
tggabetro@ yodBtngdday ctieyradecp Grucadicst Alaac@aragb(0258 60 Arg

Thr Arg Ser An Leu Ser Ala Leu u Ar
act L ApRE IEEOF TR e SIS PR G

e

Leu

s Ser

Leu

S
T
bo P LY PEQ cﬁgcﬁéc@&) degble Al ArgoG u Ser

Pro d u Val 95 100 105

gatc&gbthatg@cmcha@uact_wgé«tia: Gt agAgnciSencirayckt el4GPn GI n

Leu Phe 110 115 120 His Lys Val Ala A n Gn E
99t CRPRIICeF AP B 19 CH AR S cadceot e 869°35 Ay Pl e @ n
gcch:cscclte cggEgt,%%r %&e@lﬂ%@a g Ha@%@gé&ﬁacﬁtslﬂeﬁs 140
g
145 15 H's Lol Asp Hi's al Ala Lys Pro Ala Arg
gtggﬁﬁ{yabySagéagadgauc@iﬁig@ﬁﬁh k@Sccccttt ctgagtgeag 1550
© gggggctgea tgegttgoot cctgagateg aggetgeagg atatgetcag 1600
actctagagg cgtggaccaa ggggecatgga gettcactcee ttgetggeca 1650
gggagttggg gactcagagg gaccacttyy gygccagecag actggectea 1700
atggcggact cagtcacatt gactgacggg gaccaggget tgtgtgggte 1750
gagagcgcce tcatggtget ggtgetgttg tgtgtaggte ccctggggac 1800
acaagcaggce gccaatggta tetgggcogga getcacagag ttcttggaat 1850
azmaagcaacc tcagaacac 1869
<210> 2
<211> 406
<212> PRT
<213> Homo saplens
<220>
<221> unsure
<222> 221
<223> unknown amino acid
<400> 2
Met Ser Gly Ala Pro Thr Ala Gly Ala BAla Leu Met Leu Cys Ala
1 5 10 15
Ala Thr Ala Val Leu Leu Ser Ala Gln Gly Gly Pro Val Gln Ser
20 25 30
Lys Ser Pro Arg Phe Ala Ser Trp Asp Glu Met Asn Val Leu Ala
35 40 45
His Gly Leu Leu GIln Leu Gly Gln Gly Leu Arg Glu His Ala Glu
50 55 60
Arg Thr Arg Ser Gln Leu Ser Ala Leu Glu Arg Arg Leu Ser Ala
65 70 75



Pro Qu Met Ala Gn Pro Val Asp Pro Ala H' s Asn Val
Ser Arg 170 175 180 Leu His Arg Leu Pro Arg Asp Cys
G@n u Leu Phe Gn Val Gy 185 190 195 Gu Arg dn
Ser Ay Leu Phe Qu Ile Gn Pro An dy Ser Pro 200
205 210 Pro Phe lLeu_ Val _As S et Thr, Ser Xaa
Cys @G% Sef yHer sTﬁsr1 ¥5Tt2r281'22c%5\c/%fr Wlé n Alr% ofrg His
AspGIy Ser Val Asp Phe Asn Arg Pro 230 235 240 Trp
Leu AUpAb &1lyserl $8g Alaa Gy rPhes1G yalAspu Prie #Hs1&y G u
Phe 245 2509255 Trp Leu A¥0Leu G u Lys ValEOH s Ser

cin A o bty AL Ap b Sble AT T s

285 Leu Leu Gn Phe Ser V HIS Leu Gly Ay Gu Asp
His Y vAlL @1Tye1280n 295 B0 i Safeulewn Gry dieuriEhredl a Pro
Val Al a GIyZEG n Leu Ay A d3vhr 305 310 315351'hr VaI
Pro Pro Ser Leu Ser Val Pro Phe Ser I]’hr
Arg %]?OGE%’?E%”SB SﬁépGJI—rﬁ & Géifﬁeﬂl AFY “AP éjygys Ash
Cys Al a Lys %Ser Leu 335 34 45 Ser Gly Gy Trp Trp
His Rheas withe1Cys1 Ses S pSeralAsmrd adg Asie 23pBe355 360
Ay Gn Tyt5%Phe Arg Ser 1léeé&Pro A n Gn ArglGISn Lys
Leu é/ 365 370 375 % e_Phe Trg s Thr Trp
A gl e o Fod dabisas g0 L 4 T A
Thr Thr LeuIIeGInProl\/btAlaAlaGlu a Al a
Leu &%Aﬂ@&e4oﬁto def 252160 31n <Ahlze 2 bne <Ah2021DNAy <213>
Hono sapi elgs 190 195

Pro

Glu Arg Gln Ser Gly Leu Phe Glu Ile Gln Pro Gln Gly Ser Pro
200 205 210

Pro Phe Leu Val Asn Cys Lys Met Thr Ser Xaa Gly Gly Trp Thr
215 220 225

Val Ile Gln Arg Arg His Asp Gly Ser Val Asp Phe Asn Arg Pro
230 235 240

Trp Glu Ala Tyr Lys Ala Gly Phe Gly Asp Pro His Gly Glu Phe
245 250 255

Trp Leu Gly Leu Glu Lys Val His Ser Ile Thr Gly Asp Arg Asn
z260 265 270

Ser Arg Leu Ala Val Gln Leu Arg Asp Trp Asp Gly Asn Ala Glu
275 280 285

Leu Leu Gln Phe Ser Val His Leu Gly Gly Glu Asp Thr Ala Tyr
290 295 300

Ser Leu Gln Leu Thr Ala Pro Val Ala Gly Gln Leu Gly Ala Thr
305 310 315

Thr Val Pro Pro Ser Gly Leu Ser Val Prc Phe Ser Thr Trp Asp
320 325 330

Gln Asp His Asp Leu Arg Arg Asp Lys Asn Cys Ala Lys Ser Leu
335 340 345

Ser Gly Gly Trp Trp Phe Gly Thr Cys Ser His Ser Asn Leu Asn
350 355 360

Gly Gln Tyr Phe Arg Ser Ile Pro Gln Gln Arg Gln Lys Leu Lys
365 370 375

Lys Gly Ile Phe Trp Lys Thr Trp Arg Gly Arg Tyr Tyr Pro Leu
380 385 390



<400> 3 gtggccaagc ctgcccgaag a 21 <210> 4 <211> 21
<212> RNA <213> Artificial sequence <220> <223>
sequence i s synthesized <400> 4 ggccaagccu gcccgaagau
u 21 <210> 5 <211> 21 <212> RNA <213> Artifici al

sequence <220> <223> se uengteA SaiXQ5EFiL§%9a <400> 5
Gin %ﬂ@u%@&@‘&a&"ﬁg&%&d@c%% 1 ptahia e

Ser

<210> 3

<211> 21

<212> DNA

<213> Homo sapiens

<400> 3
gtggccaage ctgcccgaag a 21

<210> 4

<211> 21

<212> RNA

<213> Artificial seguence

<220>
<223> sequence is synthesized

<400> 4
ggccaagcecu gcoccgaagau  u 21

<210> 5

<211> 21

<212> RNA

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 5
ucuucgggea ggcuuggeca ¢ 21



