ACTI VIN RECEPTOR- LI KE KI NASE-1 COWVPCOSI TI ONS AND

METHODS OF USE [ 0001] RELATED APPLI CATI ON [0002] This
w@p@biocsdi on clains priority to United States PCT/US2008/082465

provi sional application serial nos. 60/986,876 fil ed

on Novenber 9, 2007 and 61/098, 557 filed on Septenber

19, 2008, the entire contents of which are

i ncorporated herein by reference. [0003] FIELD OF THE

| NVENTI ON [ 0004] The present invention concerns

met hods and conpositions relating to the use of
activin recept o AUTRANKREEFETARUIAKE KINAfNExrdoni st s

forthetreat

angi ogenesi s a g’/l\g?blsmﬁﬁ @D@\?@s. sébﬁgb%\‘%s%
BACKGROUND OF THE | NVENTI ON [0006] Devel opnent of a
vascul ar suiﬁly i s a fundanental requirenent for nmany

[0001physi oREi A REDAABPEEEAIOB cal processes. Actively

r owi n
g N S R BT A Fion s
nos. 6pt986;8(76 m‘gecbmmNavgnbxg@nQ(M)W acltedr98,587i fdbd pi Snpibmbﬁem 2008, the

bl ood v el formation rocess call ed
entlre&ﬁ@‘i%’é@ 8’ ar?/ggcemogﬁte@/ h‘ifélnftg’ Fr%f‘?“&ﬁ is a conpl ex but
[0003fr der | BFIELQ O8I &Rk IRsaNTidNol ving all or many of the

| owi ng steps: a) Endothelial cells (ECs) '
[0004pr ol i f dihapecséntonyamkips comgriS@sctbodsdinfl fcempnsitiansercfatiogto the use

g i . | |'s; ] | f
of ac P BEr el Poetin ALY TS rdafs BRI R gy
assocfattdUligDANESIchediPard dAsry M ?ﬁ(ﬁ%‘l@geﬂéﬁ@ a central |unen; d)

exi sting cords or vessels send out sprouts to form

[ooosfecondﬁ&tkemhﬁn ok ﬂlE'INVE’ﬁTY@NCU' ar pl exus

ndergo further renodeling and reshaping; and f)

[0006Ee ri- gfé: l:aﬁltn lgi.J of @8labSu & d&ﬁﬂ%@% y T%%theﬁtaﬁféggﬁgn&ﬂ for many

ndot h provi nmal nt enance
physiotogichladnd pythiolopedail pfaﬁ:estses t Aetivetsgehdng S4sats sueh hsembryos and

i ncl udi ng pericytes for_small pillaries, snooth
tuMOT iU a@%qqage Blgpd suppher Thrasaldily ! %léH%Fdlﬁb’dEQii‘éﬁl% progngiogenic

factork Ry iife p}'b%?d'té nem%lagfréssepfon%ﬁh&{‘%% a%a?&e@@ca?[@d (S8 Enesis.

Hogan, zie, P ture Reviews
VascuBgrield fosma@onsma c@81p{&09R prdeklythasle&igal cBentdnirlaingall,or Many of

the fOﬁg‘fV% St é#@aﬁ*eg%@ﬁ%ﬁ@@%&p@ f ra%enfﬁ?fi“@étsﬁlagﬁﬁst"ﬁ differentiate

from ﬂ@?&ﬁﬂ)@ REIS; ) BEs thipatd BldoRescdit5 MLt d-11Ka]ERCtLRS! Yd@scular
tunors and netastasis, atherosclerosis,

cords ﬁ@r@ﬂmpéﬂlblﬂmmgm wsfosm Vh@snbrvgﬂbm@trabhnm d) existing cords or
ntraoc éar ne écula dlse

V655615 rS%Ir(? mIH 0-11 S tO CBH ah}’ gesse pI'll’I(lJl{lV%V%SC% ar plséxus undsérgo

IVG

furthef edmmnﬁg ad re@@@nmgg lagd %dﬁﬁ@iﬂb&fehdﬁ@ﬁ@ efeabérafied HMAkase the
neovascul ar gl aucoma, imune rejection of transplanted
endotheliah abes. revddiag apmdntenanse 2nq 9d tory fagHearsgpdhe vessels; such cells

LS5 B SRR S TR, Sy PO

myocieial c8hyyiaitiod heai3 HhZhRA3D. Sdlgﬂde)2.77a¢8d50:ﬁl99@)‘ Hagan, B. L &
Koloqgveg,ZngAlé €?\kz dbf]%;%svg Gﬁﬁﬁ?@agﬁa 9—%@(%002%,)/ Ll?tfars%fjfa% Krasnow, M. A.
Cell. 112:19-28 (2003).

[0007] It is now well established that angiogenesis is implicated in the pathogenesis
of a variety of disorders. These include solid tumors and metastasis, atherosclerosis,

retrolental fibroplasia, hemangiomas, chronic inflammation, intraocular neovascular diseases



Garner A, Klintworth &K eds., 2nd Edition (Marcel
Dekker, NY, 1994), pp 1625-1710. [0008] In the case of

W com/06130DW h, angi ogenesi s appears to be crucP@l/USII08/082465
the transition from hyperpl asi a to neopl asi a, and for

ow ng nourishment for. the h and |s of
such RS Fe NP RT e o labetiegpfops 9a%esrefe@5§@7w Fhe
degen@?aﬁ‘éﬁ‘%&Mlﬁ)" h&RlabQiar li&%at el Rfech6d biSirdlp RRQAMICER e tissue
growt h advantage and proliferative autonomny conpar ed
and other tissecs droualataé Iattksrltlso\andmmrlasus u Ebllkmab@g ing/. &laChem.,

267133 G IR e iRm0 e EreRBl ) T2 B b n

Garnd‘rrﬁpm\al‘ééﬁlhladlh@s@sapﬂn‘ P&h&blb%@? of @dlat Digeadt. AlPYynamic fpproach
dormant' wi thout further ﬁgr owt h and di ssem nati on

Garneg A. dhigntperth ek ofds: Pne EdisionéMaigeb Peklear) NY: hathsai 1€-1700.
h t t
oo ", 20, G5 ERNSHELR L0, RELI A G SRR LA fr e

tranmbd)rﬁﬁdrn%@@@@ﬂegla tomesslagig\anyl féloprmadnigl mﬁsMﬁaﬁéblstha gtowth and
al l ow for continued grow primary tunor,

metasms gl umor. Fekman §é@m%vre&é9é§dl?%9ao i mﬁ%‘taﬁ%}Ha@aﬂon

allow. te%ﬁﬁlgt s ! 11% Q g;?mh%‘%%tg HproRfeRRIVE %ht%hbﬁ’i? ?ared to
een o served densi ty m-crovessel

the nosmat ¢ablns Aatnchop asuadalmbegms s ¥ allng]erabbnraasell @xémtmanmolv%ﬂate only

toa 5156 oklg A rlCa l&n 1&1?6?%@&1)16 tolrjgéf gil\gggd gmeJVEliq]Pée‘efa%l%y %eds and it

can st&yz gbﬂmélrg"‘wlmo%% %)rthel\@f‘o‘é&hh ahd Biss@bindtion ﬂe@ﬁ@&fg perlod of time. Some
:145-146 (1992). The precise nechani sns

turnoch@Hs thoh switeh tnidic enginenis phanotypicgo ﬁ@tvaWedmdothlnuelrosﬂ@ ovhich

e B A PORLPECE 51 5L, P s
not ord GIlOY ERCDEmSIdI dFw et 995) 'the gﬁ@nafyﬂhhi@k ik 8ls6 Rt théranRsdidhation and

d 1(1):27-31 It is currently
recologgzatiph efmeiatatipimeaes wdmé@p@ﬁ@ﬁrﬁﬁ@ﬁlw bepreobsgsied

I
betwe@h%mt&%&nﬁ?éob%ﬁ%@ %Bglg%oggé?tlo%e F?f@l}‘ﬁt %\[}8_ %I;@ k%éb%a)n)cer as
well thEs@@be behxr pinere s W eidnerret ds Nagingl. UnWed 82461 @ 991)¢H0ﬁ?ﬂ< etal.,

i.stinct st e(ﬁé includi ng detachnent_of tunor cell

Lancq‘ %‘Pnlﬂ-?'%lb?r‘ﬁ P9 Mavehiarinig gy iged B0 6P {499 e e precise
mechddi&hs 4}111)4 @bl fhe% F&HQ s%ﬁ&?ﬁlngt wefl ‘En&é%EtBé(Y k! 195%1%‘09(1 that

gr owt tunor celFs in secon ary sit Anal ysi s of
neovas@garorasbn by pior rmmﬂse sesitlts framythé nlaftmalanyqaeﬁa sujgedt o anpmigenesis

simulis ARG o (BT BY Fiihded EARGEPST G her mor ¢, i n

[0009f| nost 1@k buGei RO thhMBcREEREREEHonkBIDfor AR Ja§t th&ority,
nodes i s the nost inportant adverse prognostic

ynph
estlmita@@tcﬂ()%,wf ideathg fromass)hért@vonslﬁ@nptatahd Mgssaguhat e/ LEh 679-695

st ases excl u3| | nvol v assage of rral |
(200652 ﬁg cgfné)nex pg?ces%)o( 10 a51F 1nr3rf_8 Ve§| éenegss éiﬂstlnﬁ 1ncr1ud1ng
detachriéM o8 turi @ GRNY f18X%RE pﬂﬁl@fyaﬂunfaﬁr Ughir@sis@itsh of tumor cells into
clini copat hol ogi cal reports (reviewed in Achen et al.

lymplptic gr bigné erogls( srooayravasgtien abgoiioNEMes Aelbrin seepmdaty sites.

Analygl% o%%%}%ﬁaﬁ l)é@‘&s cDes wgﬁéungd% ?pceg % @t@ W gfezlglﬁ)flpﬁat?can

VascuBip.[re achn ﬁlﬂ]feﬂantaﬁdted’ohme diss@einktiei uﬁhuiﬁarﬁcmggﬁst Furtherrnore in
targetlngly hati cs ndIy hangi o Si.s _may
almosf; 3l FRfc e ég%awﬁ%wgp nﬁ%mrlé@tpg 3@% the host fmportant
d MS%%‘%H@@J @ WRRCR L I&?&ﬁ th b sAUh daIANE cfelusivel
: Ver3| gnrt antC (grenefl t fg?Bmany %la ?%Q#P ° : efelusively
involved passage of malignant cells along pre-existing lymphatlc vessels near tumors, recent

experimental studies and clinicopathological reports (reviewed in Achen et al., BrJ Cancer
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[0010] SUWMMARY COF THE | NVENTI ON [ 0011] The present
invention is based in part on the discovery that

wa@g®aneisohat nodul ate the ALK-1 pathway are capebiUs2008/082465
i mpai ring both angi ogenesi s and | ynphangi ogenesi s.

o4 (g Ao seabd Nafhearon, bt Josing CRIERGar s
1ymp1%giogyﬁ&§s,caﬁuse iﬂdﬁeécp@ﬁoml&ﬁﬁwsa&nd%ﬁ SEAHRE Aimb\phdad] ggese

tunor and | ynphatic vascul ature. Tunmor nodels treate
and othict tecent siidics Isuggestigegetisg hyneghaticeehd Iymiphim g genonis ofay be a useful

tupor, growth in veral t s. of cancer. .Accordi n
theranifiP st oarr B 6 S Blon RE S Sne AT vt Ry P8 e o
signifithhf Knest f maBpyh@akdre for disrupting pericytes

organi zation, 1nhibiting angi ogenesis and/or
[0010] Y "PhaRyINIE(RYIOF AHE IRVERAION targeting .

pat hol ogi cal conditions associated with angi ogenesi s
[0011hnd/ or Thepbsnginogemass basc 0O pRT oh theghwoasdlit agergs that

[ nvent,i prqvi des a had of. .inhibitin .
modu] 1ok el S e SaniPleL rPhicind Rt e ibgnists apd
1ymp1ﬁﬁ$iog@ﬁesisn e with i RILK- 0 An@fodit TR0 iPaMHARSIdSendbthelial

effective anount of an ALK-I antagoni st, whereby the
cell sprowipteadigpirgairsd scrieytosnidointnsencr Vascy ke cerlermaenidrieding gimor
and ly%wa?l? Las ufatu?g.sﬂuﬁlgmnogelg trbat?d LR AGRNCS o(f\h%t lresulted in

profi f éfative di SOrder, “macurar deégénerati oir
inhibitioh batimeir @fyviiea satced teics efsscet. Netusedinglg, te ihichiibs provides

di abetic, retinopathy or psoriasis._In sone enhodi nents .
methadgecanppsitions deife epd aitictes of mgppfariugs Br dipBIding prextcs greanization,
inhibii 16T s SRPOORT RN ASEATE s nROLE B0 WiachRLBARY Beical
conditi@ishmsbciaped itk ahgingenasipahdrot hgiphahgiogamdsisi on

ssociated with hangi ogenesi s in a_.sybj.ect . :

001200 B e SRR RBVif'fe? QGHieE of KD IERS betnhgagiogenesis
compﬁﬁﬁ% BmBfist@hAb-dubRBE RIRAI 8t inh WS EM yhPRangiogenesis an effective

pat hol ogi cal condition associated with® =~
amountyafph avigi d gatagonist, iveherebydhemphhegipaensslipgibdated. In some

embogf Rk Ry RET S B syt PG R el e B g iR orcer.
maculdBgécabratlef @RBIraih Py micliblcamiRhey, YhiBfitad edhihiss 8ABEtic

~ rheumatoid arthritis, diabetic retinopathy or ) )
retinopaiby opB§osiasisn Insgmee erbesiingets the tupmer.ioghesr or edhpretifasptive

disordif e oBibeh, Ty Abhckn S ARERR b 00 e Vet o

[00133] sOo plO¥idRS avset,ahc AReldf-groddéageBibet fomtrdai@g a pathological
.preparation of a pedicanent for_ the therapeutic, and/or
condipieryayigeiaied Mathe yRRRSRSINECES I RIng: WBIcgbFOmTRNE agimigistering to the
st L SR ADR, PRGN  pUAREF
associescdmplttelyngphtngrogenesiamcterafedc elbe pptiolodiel a¢ndrgordassorigted with
) macul ar degeneration, inflanmmat ﬁ[@% lﬁEdi'at d di sease,
ymphapgiogeResiSday o Figpidd imal SBRIT o ST IHEREY T@SB cf, macuiat
degen@ﬁa@iﬁhﬁﬁﬂ&?mnﬁ&? nRURYIIAR LS rhdien45i8 aRhiriRf) it retinopathy or
antagoni st in the preparation of a medi canent for t%e
psoriasise dm pene cmbedidicots thy ptoy] cotérer celéatanteratiaf disarderis carcinoma,
I met a%%latsi s. . [0015] 1'1 n.a further aspect the invention
ymp}B)II%aVI 89K HEYHBY 6 eu’rkﬁlﬁlfabi ting tunoral
[0014) Yphamgk @geAesH Slsd Provided BbEstanCANRLI &it&lbnist in the preparation of a

~administering to the subject an effective anmunt
medicament for the therapeutic and/or prophylactic treatment of a disorder, such as a

pathological condition associated with angiogenesis or lymphangiogenesis. Such conditions



of an ALK-1 antagonist, whereby the tunoral

| ynphangi ogensis is inhibited. Also provided is a
woreaobodisof i nhibiting or preventing tunor net aBCEESR08/082465

a subj ect conprising adninistering to the subject an

. ffective anpunt of an ant agoni t he.

mclu@?uﬁﬁse%?las% fgnar, qancerpegl rp &raélrve?sie%\r,%ﬁtl@acu? r&f) ém?éaﬂon

inflanGi8 ﬂ@dﬁﬁ@dhﬁeas%umeeﬁatoli@m%iéehﬁ@&f& findpattBlorpssffasis. Also
for developing tunmor netastasis. The tumpr netastasis

providwalyis B, ust of areA&ipl entagcvnwthe theymrpihreiation eyastetivapnenit forghe
di st an ot her a ect the i nvention
terenh, P ROR 8 Wi pEBRAT HEIRE e or gant zat i on
[0015] N @ SWbj @thce Q§FRET thi MY cAGH ostdeg b Rgktiod dffighibMiBp @Ghoral
an effective anount of an AL ant agoni st, whereby
lymphapgiogeidsisyin e sapigefrforwrisog adgmuﬁf@mg)toethe syhica @pstfective amount
| t u
of an SFRIC AR BReRHPURGhrSH! [T GLBT R Ginyftede Mo provided
is a mathge e iriibitng of prel aitimgtanyr medstadieth divaas eomprising
rheumatojd arthritis, dlabetlc reti nopat hy

or
adml%%tmga@ﬂ%e sybiecs apreifertiys ament & @@Kdnevagoeeﬁd@wrw the tumor
[
rnetas%ﬁa S}s gfrlrlgdlfegig)? ?fév\éﬁte&i @Ee;errnhlgod‘ﬂﬁgoj_%lj%' gﬁn ei:/%l%gg gl%gét? ed or is at
risk fasieedbping emommetastaon Photwine snctasmsishody of, forrdxatnpid, mgthe
rowth in a subject conprising adm nistering to

t unor
lymphagig Sé&%ﬁ%}‘&%fn aisprt ¥eiftve anount of an ALK- |
[0016fNt 2gOm} %oth%@ﬁe%pﬁletﬂi‘@enh%lﬂ@fov%&‘Mrﬁ‘eth@d bmsﬂapﬁﬁgiperm

I nvention al so prOV|des a net hod of treatlngm tunor,
organgzatierein dsubgest Forpproing atnainistesingite dredwbj cchareetébiye @mount of an

r|S|n d i steri to.the su effect]
ALK BT R B Sk BbbhidehSy R PuElendn S fnbdments the
subje® JHFES @i, eeg la Ak daBEcdt dVrdliRaitice Hlsbﬁdelr rrﬁ@@e@l degdheration,
sonme enbodlnents t he tunDr cancer or cel

inflangpgpiyf edieted disgissorgamatoid a@rgls dighgtisi rﬁ@wathywmﬁ@ww In
some 2@3%1%t5 tﬁé‘{ut“frgdg!acr%l?% odéggﬁ ﬁfglﬁ ra{19e0&1§%rdbﬂs ?g%glra, lymphoma,

I'ment’s e I nvention
Mammmwmmt@ﬁaadMMmbﬁﬁarlng to the subject an effective

unt of an anti-angi ogenesi s agent.
[0017J_=nbod. A HetnpReT aRest. @ﬁg‘?‘@@@%gﬁ'oé’ld%éﬁl@eth%d %\fr}nhlblﬂng tumor

growt?nﬁ Qgsﬁ’d]écf?tg?&én&%% GHaTist h[ﬁé k@yjecg 5&@ff9ctfv%h%m of an ALK-1

e, an an I - VEG-"ant 1 body. I n sone
antag@nﬁothﬁehy thettiimongriomtlVEGRhihied. bblthyinventive\adsoi proviees a iathod of
ne _enbodi nent s of. the invention

treatingpof CAREGh O lilsmlﬁﬁa% Sfediipa ‘EHERERLYS {?%'irlamsteﬂng to

the suBﬂ:@ﬂérﬁeffe{cQQé- %oaﬁt%flaﬁm{mﬁtagbﬁ@t RiheMb g e ﬁnﬂsetdaﬁéier%ff cell
enhanC|ng ef |cacy of an antlanglo enesi s agent in a

prohfetabyfedﬂsomalvls tigatad p &t seohogniedimentndhe tlmnpra@sle@l catcel proliferative

0 eneS| adn1n3|nt Lo t he
disordt o B0 RGPPSR e SRS Rer i oni ot 1
[0018FONDi N@d ke thdi'dlfn@ﬁts ARt inmoBtitgis 0@ EREEV BN Eitther bHRPAKY

enhanC|ng sai d antl-anglogene3|s agent's inhibitory
admirggtering toythe subjech ai cBprityd iamonnLof tm@ngatrla&gé@qseaqgent In some

cnno GRS RTFGELILEE 4, (LOBBTES ol By

factord MiEGHH ) fontsarhsie, ahldttit VBGFagtbodt ThSomp eAbdiments the anti-VEGF
.. I mmupoadhesi In sone odi nents t

antlbq%mﬁ%veaﬁeeﬁ Ebyasg %‘%Oé?#?%ng%mthogg P&tl@één‘z@zﬂ%élre\er

comprise administering one or more chemotherapeutic agents.

[0019] The invention also provides a method of enhancing efficacy of an anti-

angiogenesis agent in a subject having a pathological condition associated with angiogenesis,
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SEQ ID NO 2, resiudes 22-349 of SEQ I D NO 4,

resi dues 22-347 of SEQ ID NO 6, residues 22-350 of
WEEQRSNO: 8 or residues 22-350 of SEQ | D NO PADUS1008/082465

ot her enbodi ments the ALK-1 antagonist is an

anti-ALK-] antibo or anti gen-binding fr
CompEIHRR AGPINSERIYt 0&%%‘ 1530 ef¥rys amapRYF aa%ﬂgﬁﬁﬂl&ggmst in
combin@fiot!$&hithe ddiarMi G BRent Itméﬂfy dhQRciRg sdid 8- aﬁgisg&lfem
tunor netastasis or trea mant of tunor, cancer or cel
agent pmdhlbft@watptlwef dllnssomd @mboflfhleenﬁe_ﬂhe paﬁmtoggxahccsﬁltmyasbmated with
. for .exarrpl m]‘rﬁnog or an anti-ALK-1
ANSOHP B &6y “&OraWFﬁeoﬁ CB REA"Mg® Ye‘g “thereof. In sone
[00208bOdi MEEdrSe EhBodMaknts thdmmoadﬂft@ ﬂ’lsthDzEﬁJALKeﬁlrﬁﬂﬁhiMhdhesin. In
acid residues 22-352 of SEQ I 2, resiudes 22-349
some gmbegHigents tOALK -1 iregiugordhesap cgmprlaﬁs agpm ped Kesidugs 22-352 of

e GRS Lo SRR 4 i S 7580 AP

residue® 0P3S0 bf SBQFIDrNOs 8 ok restdueal2-360 af SBQUD, NOan.ei dher

cel l prol iferative disorder corrprl sing an effective
embogigentt the A L& 1 ApfRepnistip aganti-Sl-Kah dnabodyar ot gt biadmg,fragment
fAcceptable carrier. In sone enbodi nents the ALK-|
antagoni st is an ALK-1 imunoadhesin. In sone
[0021¢nbodi restt ovided AtekA LK} Inantiappadisefor nseciorrhn' plseemti@m' mbibition or

treatng:?llc %i—:treasobg}%%sstaﬁlzs 0:;’ gréiltg{j:gg }ngﬁ —,Ncggcfe% SEes! by f ﬁ‘%ratsve d?’ sorder. The
ALK %ﬁta%blﬁﬁt r?lgy §§ QOloéxa%Q b AN - lanﬁ{un6§(ﬁie§1%eo? ag 4n@20L10f1

In sone enbodi nents the ALK-
antlbwibftoagofmg%ltbm@ng fragment-thaxeed. Insomp l@wydmiewzth? ALK-bne

th t. d
immu i RE R RS AR s SR e ar A2 P SHE B Shrposmiprigsp2-349 of
SEQ EPNaUNRMidwed 11-8471 6ESEQ MDaNMEF, resMiRk @RI 5D SEQ ID NO: 8 or
osition conprises an ALK-I antagoni st. |In another
remduggggt

360 PASEQHPEND; &0 phoinveriionalsg proxi@api Fampepitign for use in
T T
ALK-¢ anpa@siiti d aqﬂmpmawungalazch&‘ce@tﬂge aartiberiapenit icafblodyments the

effective anount of an ALK-| antagon i

ALK+ éﬁata&a%léw 2B arltly | dpEupeagiceing dp poras em?@@i%lpsg% fEK-1
1mmupﬁ§ﬁ"r&1ggbl%lrlg: aH—Eo %Wsﬁ‘@s b9Q241,r Kk Libeﬁ rgkig%i@srﬁ%@ of

ase contract mcroscopy Inages ta en on
SEQ ]}HUMEC4smsrduts 2y3456YQ IR NO D, fredaduen 286358 0|f SEQ‘:E NO: 8 or

resian@g 37 S8 of SEYBENOE] o Th B8 3EBeistdat ih Al ShfAEar S an ani-

ALKfamhépt retinas collected on Pl 1 and stained with
anti - 1 and Lectin-FITC. Neonatal rats were injected
[0022] . p. wiln ol @pagj/thyinggnion, p?@wdccs Rstigh op ownnackre mprrsmg a
P6 and. P9. 002 re A 3F .are conf ocal
contaﬂl e)ﬂéis ?OmoQﬂSItlotn CIQ ‘%amr?glwlﬁm?% 1ner v%hergp%tie com0p051t10n

compﬁﬁe@laﬁ@(LIW 1Lt QBB E Ol B Lsh @ﬂtthe ﬁiv@ﬁt@brﬁﬂf@@fﬂbs KB 6b@prising an
actin (ASMA) and Lecti n-Fl T(E, Neonatal rats were
ALK+l gpiagpigt andgnstigctipnsifor pgjng gheshid: 1 qeagonisppslsgmprpddedig a

rnetho%lntgr 51%paring a composition comprising admixing a therapeutically effective amount

there

of an ALK-1 antagonist with a pharmaceutically acceptable carrier.

[0023] BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Figures 1A-1B are phase contract microscopy images taken on day 9 of
HUVEC sprouting assays in 3-D fibrin gels in the absence (Figure 1A) or presence (Figure



[0027] Figures 4A-4F are confocal inmages fromrat
retinas collected on on Pl 1 and stained wth
w@yB9oaerspugat ed anti - al pha snoot h nmuscl e act i nPCEXBRMAYS/082465
and Lectin-FITC. Neonatal rats were injected i.p. wth
10 ng/ kg ALKI . Fc or PBS on P4, P6 and P9. [0028]
IB)OWﬁé%C@Ag/S‘B)are graphs showi ng that ALKl .Fc (10

[0025[’/?/ kg) FE] WA gg;a%@cfnf&faf’)f%%ek F;EH% ﬂe'ﬁhgéléoﬂew ot  and

gure xenogr af t tunor volunmes wt
staineSEzﬁtlBa“tm -@basend BoctinPIZ9] Néangtal ess GheciBicatcd i.gr ajthd0 rng/kg

t hat ALKI F 0 / inhibits t w h
ALK S RE 8 Psiaptosingle) disedi (040 bb B Phur o 68)  xenogr af 05
[0026L’Ean t ‘F sVl UPBiSe Uﬂntf&aﬁgﬁfa%%ﬁ Erol ﬁ??éﬁh@@colfe@t@& (311 on P11 and

i gure | s a graph show ng that ALKl .Fc has additive
stained mith- € yivoonjagatédsantyalphesmeahiyiuseld aWIIII PASIMN) aWEGECimFITC.

NeondibeSRRT Mkt ol meR S R1 FE aEPBRERRE PG hlER

[0027E0nb| N@thurbst4n -aPtake Ma@cal ndded fmﬁﬂ@gfe%wcoﬂe@@a %h on P11 and
ures 9A-9D are confocal inmages show ng tunor

stalnedaﬁﬁxﬂ?ﬁcmmteec&/amhalplwsm@mb musplg @ptlrrr{fk%Mﬁr) aad &gctig-FHC.

| QUE Al F t
Neondfiat syt bl ity il 10 e Pt e BEkps e Vo Rpe
[0028§ant I bo@yguagyh ALKl are E@phﬂl@h&flﬁg ) ALKAGZIN 0 miggg)eshiblseumor
are confocal imges of intestinal villi from )
gromhé%HM%(Flwé L) @é‘é%\%% EFreumpaB) Knggradts1 igandpmay yglumes with
gure 10B). The tissues were stained with anti-
SEs aré%i&ﬁo show capillary bl ood vessels and anti-LYVE-|
[00291 0 showiduyesireBare grphd sovesg thaOABK]! . Hei (g()m@kg)hﬂhlblts Bmor

focal i a single intestinal villi
R A BT IR e it 6%%@%@ b M4TARmSF ValuRieS With SEs
arepregggtegﬂ gure 1IB). The tissues were stained wth
anti-CD31 to show capillary bl ood vessels and
[0030hint i - LF&@M 7 ison glaphshopripp dtat ALdelpl ¢ hasraddiive p0@-3Ghor activity

ocal ges of nouse tail skin
Whenf?% R et VrGE %é%“%‘%%apss (Figure 12A-C) or
[0031ALKI . FCgu(ré:S G Erap Bhdv)ing THie ALIKSISEESas\WaH BivE badi AgdoMdchikity
anti-CD31 to show capillary bI ood vessel s and

when gempineywth) antigV EGEwn Begreftsapi | | ari es. [0036]

l
o052, S0 T P S0 ROl RSFS, FUOMBERE Vi 12
turnor(rﬁb@ll eicclt3dkedOwit MPKIS. (Fi_gi:lre( FA g Wi 1.BBJFip0IB), AhtWEGH dntibody
shows gonf ocal images. from nouse r eél nas col | ected on

|
(B20-pg . amg/ke) g M on antinE@Dmntipodyppd Aldyld s (Fiigwe 8-

[0033%' P. W'Fté'ﬁrg %A-Mla J:O?IfOCAi‘ﬂﬁli FGf ftesidfivitiifrond nQJnatal mice
LKl . F& 5 on P4 and 00387 DETAI LED DESCRI PTI

treatedﬁ/iﬂiH]EBS (‘Wﬁ[ﬂ&' 1QN) [)ﬂABml be(@ 1glmr@t@B):‘ el'taftistims ware stembd with anti-
ntion wll enplo unl e herw,se i ndjcate

CD31 g3 erOHAD e se G by SEal o bErdrggeie capilaris.

[0034£I ncl ugifiges QTP Iamton?&ﬁhﬁa@e%ba sifB1e m@gtﬁiapgmi i8Rl deonatal
i ol ogy, bi ochem stry, and i mmunol ogy, which are

mice {ggated Wlth RBSqKidure bFA} ¢reALK1 Fc (Figure 1 lB) The tissues were stained with

anti-CD31 to show capillary blood vessels and anti-LY VE-1 to show lymphatic capillaries.

[0035] Figures 12A-12F are confocal images of mouse tail skin from neonatal mice

treated with PBS (Figure 12A-C) or ALK1.Fc (Figure 12D-F). The tissues were stained with

anti-CD31 to show capillary blood vessels and anti-LY VE-1 to show lymphatic capillaries.

[0036] Figures 13A-B are confocal images showing pericyte organization in TIB68



art. Such techniques are explained fully in the
literature, such as, "Ml ecular Coning: A Laboratory
wm/mmmmsm second edition (Sarrbr ook et al., 198BJT/US2008/082465
"a igonucleotide Synthesis" (M J . Git, ed., 1984);
Cel |

monsyilBris vty hPSptetoabitetn ST EL e B 33

[0037] Curr e'Flgu?e 04 QR sSconfocYPingeR! ﬁfﬁmahé’&s@%‘tlnag Eolldded on P8 and
usubel et al., eds., 1987, and periodi c updates);

stained PAR arfREDPbI Mteerwste igieaticd i.Rewith PBA, ALKNLHG, iAd Kelt Fal,
) ess defined othermﬁse,
ALK%@%ﬁﬁféi%ﬁ %# ?g%P#?kc terns used herein have the

same neaning as commonly understood by one of ordinary
skill in the art to which this invention bel ongs.

[0038Fi ngl eI AILED DESECRIP BN OIBTHYE ENSENFIOSY and
[0039%bI ec u@ﬁ})ﬁdcg% d%g @%sgﬁ dl{l/\ée%l&lgtaw& g%élﬁfég,slgﬁgss(ol\i?e%&f}g%rlgdicated,

conveRﬁaﬁktl iteehsiquidehaslcsuts: Hold gﬁ(lhulﬁ;l‘dmlg&ee%ﬁblmt technines),
|l ey & Sons (New York, 1992), pravi de aone
mlcromlcrgYe gel] Wom& Bipehepgisthy. én% gﬁ@ﬂa@logwﬂéclt dremgyn gre skHkof the
art. Sﬁc‘ﬁrtg&n gallere E%ﬂheerfﬁﬁfﬁltth@fﬁ@r c}ﬁl%t klﬁ‘ﬂ as[ ‘%%‘1%&11[1&‘ élonln
referen es cit erein, including patent applicatio s
Laboramiy Mﬂhhalé,aaecmmisedmme(&anﬂamqkmt at eld8by "Odbemetmeide Synthesis”

(M. J a(:i‘lKrede%EH)n %I}H{"?gﬁ@likﬁ?e b zlé.nllegresglieglf,m ] 19?17? I1\‘7fetﬂqods in

Enzyrﬁ@l‘ég{j’t @[c'aherhfe KERARR:); W drren®Prote@k mmeﬂeeulamfoﬁrg%w (F. M.
unl éss specifically or contextual |y indicated

Ausub;etl h‘e&lweéfe,, 198G, arypanigtionwdeaies)y APCBNThe Rglgmhesse fhainReaghion”,
etic | pol ypeptide. The term "native
(th’ g gé &%ﬁé0|fically enconpasses naturally occurring
[00401 r u nca ks deBREr@Rh@ M ideOfctBnil afd sciddtifRXtiAC@ct Wk@in have the
domai n sequence), naturally occurring variant forns
same (n@algmg ag Feramaaky| Lmépr)sw@@bmp@g of gﬂmry sliY in the art to Wthh this
y [ 1
1nven?% fé&%@& IS,?I?%ee{étg reg P ?the#ne Sé’f?\(/)ﬁcggglg 0§g Q&(% ﬂ/g)le@ulaWBJlglogy 2nd

ed., J.oWitpy &s$drg (Nb@ Wan Yaol|994)s eqdiRfeh, (Afdvandeat(lrgahb tﬁhermstry
occurring, ALK-1

Reactions, d‘é‘ﬁ%l@nlsﬁ’éﬁéfi§lﬁlu9tui?ee4t€re§ t‘%hnawﬂam%owﬁ(@% aréfeNc% 1992),
t r
provid iR T IR Sl K sRRTa S0 Ml or e fhed in e prosent
applidatibn.- | engt h ALK- | or one or nore donalns t her eof fused
r bon 0 heter ol ogaus. pol pept i de. .The chi

0041Ry " R el e hsasiBriar RgtERaieat dipticaiigs apraublications, are
mcorﬂyr@cb@gy%%reﬁ&eomﬁélyeﬂtﬁe@ommn with naturally occurring

An exanple of a Chineric ALK-1 nolecule is one
UNMZIhat |§M£Mﬂuwpe tagged for purification purposes.
[0043 m%ﬂggf Cgelsr{rrrlﬁrﬁh?%él”g nte)&gnﬁ)lngga I1 et(éel}*rzlle%nac@lp‘{%l{egep n%)r-like kinase-17),

as usedih¥rain Ga@dhe shiass spesifigalat @scoartkidatdyndi¢k@l GmESELY, @Sany native or
whi ch conbi ne t he bi ndi ng specificity of a

variarth épBetheragsis opvetheria) (K-t nolieantide) The tamy ineties seguense”
specﬁiééﬂgteb a}‘l)a]gges I&Wﬂ%ﬁ%{a (%:mﬁl?%%a 3Pl AQUPRs (e.g.,an
extracellular domain sequence) naturally occurring variant forms (e.g., alternatively spliced
forms) and naturally-occurring allelic variants. The term “wild type ALK-1" generally refers
to a polypeptide comprising the amino acid sequence of a naturally occurring ALK-1 protein.
The term “wild type ALK-1 sequence” generally refers to an amino acid sequence found in a

naturally occurring ALK-1.



conprise a fusion of an am no acid sequence with the
desired binding specificity which is other than the

W@ gersor ecogni tion and binding site of an ane¢DhUN3008/082465
(i.e., is "heterologous”), and an inmunogl obulin

onst ant, domai n enc The a hesi part .af
0044f e Lo RBET T Bt BORGHE st PP e&elﬂpwﬂa%ﬁﬂl IRt LK1
or on@& HoRABHRNEEh GEHPIuLSS (ﬁg)oﬁﬁed t%%?er&lego&' o paetidd. t BrcOhimeric
a receptor or a ligand. The inmmunogl obulin constant
ALK-domdeeuls el gﬂ@eallyrshtmelt lqaptme dddlegical mendm in bbmnnmdmth

om any | og obul i n s | .
natura(ﬂ: qc&g%g é%gp eaa&pl? ?iacﬁulalle Alq_&ll mo&% lei 1& Rng&,a% is epitope
tagged @ puliGBatn IJ sk 0RAGherheme e KILKAL Krolecurgapadhesi n”

is used interchangeably with the term " ALK-I

Hﬂnﬂmp%ﬂ@ﬁ@globulln chinera", and refers to a chineric
| ecul | P of .. K-
045! U A EATH 68, A AR R BB o
whiclﬁc&ﬁkﬁ&ﬁkﬁﬂhe bimdisospecifiegy aneg dstetddezob Krdteih M mdaelie’ iwith the
nprises the extracel |l ul ar domain ALK-1 or a

0
effect%ﬁwfwsm &nEwnoglabylingaasiant ¢omming étalcm%lx, the igypgnoadhesing
| f
Co e o b TGSt i
other thas |t]dumt1fgem mcAginitidR amcbblﬁémggﬁe of alchmmovly Yi.@fis SE@:Iblo gous™),
he C te nus of thegALK | rtion of th h
and s TGS ORI s A5 ARssHOPaLES chrr e igadhesin
moledh[@t‘%i%@l‘ly k1QohAgtdud ailiﬁﬁo 96‘1d chdle NBiprididgl A $dakSthy 8inding site of
I n Sone ‘enbodi nent s, i mmunoadhesi n conpri ses
a receator ooa dgnil. r B ldumglozbbum cmist@E@m@nN@mnccb m themmmunoadhesin

ts the ALK-|
may (5L b Tomahaglo b TRepRh b TRier TR 26 | S F . D40 suptyes.
IgA (iatlu®mQ 1bR- NAd A-Z)esgrﬂmgs 02 M. 18 of SEQ ID NO 2,
residues 25-1 18 of SEQ | 2, residues 26-1 18 of

[00465EQ | DTRetCrM * %Krlem@u@@dwmi iy gsegfintgretpngyahg wish thegerm

A BRI PSSR bl TR o
a portAinkif.an PA.I3-1(rbEHQUIO(Mbve 6) yarPinkKl withren At GisldUalNGeqihce. In

or ALKI. Fc.5 (SEQ ID _NQ 10).. In sone epbodi nents_the
some RisIes b e A1 HORBITHR; CSBPTiATH the OHEdca! I asq s (ECD) of

ALK ?f%r %g%rtgﬂ n thEE s'%fﬂ‘@e?t%o b[n%% %CL% 121?ga§61 91"3{1 Irél-:eglﬂognhglt? the N-

es 22 r esi es 22-35
termlIﬁE(Qf e AICK-Bpation eﬁﬂrdu@sK-ZznﬁﬁlﬁloraﬂheSEthjDNQm 20anyTdm@no acid

resicls FBR aap Poge ST S ARG BE SEDUN O, i ' gmisun of g ALK-1

portlo'h%@tl%nALKL Iﬂﬂﬁﬁ&ﬁ&lﬁﬁ%mﬂﬁm‘? 3fd ROASASSnSBEY r&ﬁddef}?om Ser 110 to
val uabl e chem cal and bi 0l ogi cal properties of human

Glu 15501 HQIRINOS? ﬁ@elumm Hoaodihe sinbedigzantsh thea®lpiS 1 Ir inonepadhesin

comprléeggynﬁtllolg %1"({ rGs; (ﬁxﬁ rig o?ﬁﬁgi;fbeN?ril g{naso%%ﬁcgﬂbo%lments the ALK-1
immuhbaahBSEia lcomytikdl ahnﬂ@ gciainéhidiRnSL-ans oI ID NHE), res1dues 23 118 of
uence, the binding specificity of interest

SEQ GENCedatssidsry-&ht P F) TRV componantid & o6ER 1D NO: 2.
residdgg??g(g?gpa Qn[ﬁ ROE2 ’%r%ﬁ&ﬁéslm' W NG 2t (i some

are safe tor chronic or repeatéd use. In
embodinreatsehd Oﬁipmmsesi ALKel fiemuegidbesin & ALKATFCVSEQ dmbé@ cR),
enbodi ment s ion is

ALk (e S S N PR e T I S K e BET g ©) or

ALK1 Bc 8 (SEQ ID NO: 10). In some embodiments the ALK-1 immunoadhesin comprises
amino acid residues 22-352 of SEQ ID NO: 2, resiudes 22-349 of SEQ ID NO: 4, residues
22-347 of SEQ ID NO: 6, residues 22-350 of SEQ ID NO: 8 or residues 22-350 of SEQ ID

8



functional Fc region. The ALK-1 portion and the
i mmunogl obul i n sequence portion of the ALK-I

w0 pomaemahesi n may be |inked by a mninmal |inkP€T/US2008/082465
[0047] Exanples of honmonultimeric i munoadhesi ns which

been de rlbed for th tic use include the
NO: 1 e SRR B i S St B DBk P e T 11 v
1mmuh@gl€§ﬁli1§é€ﬁ1§@ﬁ@dcﬁ% (IQatte%oﬁpt Hl'uﬁﬁl%afdﬁ&%spcﬁﬁ%%s&ss many of the

clinical trials, in whicCh | gG was adm nistered to
valualple eberaionl andr’cemioglusltprbmrmmfdemanemybocb@ﬂg destesintrietoadhesins can

be colBieH AN SOARE PSR GRS U ¢ ASTIRGNRS g ped o &
approp it hﬁmaBﬁMmuhﬂ%’U]ﬁ\ﬁ{n hidgh &t%odgdnt(dedd JFc Réﬂluence the binding
I C

I mmunoadhesi n bi nds tunor necrosis factor (TNF)
specififaly of|irferepletan bgagkicwiseepingrputirgly hamgp epmpoigitiatIC

[
1mmuﬁ¥a¥ﬁl&1ﬁf ar\é% Eﬂeﬁ%as e %ﬁg%ﬂ%{ﬁ aggntgaeqwég fa %qr c%{‘o%lc or
repeatst 08K, In&;oﬁi&%nﬂﬁ;dﬁﬂém thaPairRgRades mmtldfmqsdmwﬁc masgim SK some

as a candidate for clinical use in treating se

embodimeats, thedigenianiis 2 yariagt Fgregiqads spiga capodinrents. 5F§9fegion isa
ﬁlIlCtlgﬂ'ﬁ%%)I% 01?I J@ﬁ@%@i{) 1 ggﬂﬁﬂ‘%ﬁl&% Dmmfflﬂ) dB‘EﬂH Q@tﬂﬁﬁéé 15brt10n of the
conprls ng a TNF receptor sequence sed to an
ALK- ﬂe@nnmpa&b&mnap@rbwladqeb;bthmUna hﬂkend and Drug
dnlnl trat FDA), . on Navenber 19 for the
19047 gt rbriEmBles O hemal twl%ﬁlmrﬁmogdhemé “31&}9 Rayp Lrgiedescribed for
therap‘éﬁﬁ‘c ofe 1@@%&1@0&1 Mo nﬁmﬁlﬁ&ﬁﬁleﬁﬂtfomlocrﬁﬁ?g‘ﬂﬁ@%ﬁicﬁin'_g of HIV to cell-

arthritis was approve on June

surfageddeht Ditafodtanmedi haSEMEhblc@btkleIrSS in Which GM4nlgG was administered
ENBREL

o reg5i 5l EbB0) AR e g AT RN g be wsefl in

the pr|vchBiod bf Matcafd-f6l tidsedr bf BT VahshinaZN@hbl, BhrerMeRby. Immunol.
340: 253-259 (1999); reviewed in Mini and Tayl or,

10212334 (1996V): Mianmsnoagbgsin 3dighipedy) tumppuerg)siy factOﬁ éTNRbhas also
veen @Ry 07 1L TRERANGELR, SHOML AR TEN Bl 409000 4 maor
rnedlatckn &Eepéucf shocl. nBawed ﬁd h&ﬁmlrse niydeboepay slto@kmh'ﬂgécredelptbr

antj bodi es. Dietsc et a . ImTuno. Met hods 162:.123
immupqasheyin has tHoMAePTemEY 23 aw?%%é%tp forcclinigstiprsdn fsating septic shock

(shiGRIEE A A8 o SR RO LT 7. NEH PR ED. on

immuseddbesin Bsmbfasie priedsedeptor saeqddetfc% diedto aeldG Fy psion) was
Bi.ndi ngst udi es j ndj cated that the bispecif c

approwéﬁ%@a%w qod anddry g Asinypistrati(Fsney Nexgmber 2, 1998, for the
treatn?eﬂpmg%?@idt %rlh\ﬁtl{s 0 Tﬁe ﬂgw ﬁld‘gg ﬁLe I@ﬁkbLb ﬁ] ﬁle t{la%ltmehnt of

nonosp eCI I nmmun oa esl ns

rheumaltmd\@ﬂhldﬁﬂ wu@@pnﬁ\&a‘b@] FITA! enU&ﬂiemB "2060 E‘Fﬁtaldtb@ﬁ Illliforrnalon on TNF
used |nterchange@bl h the expression "

blOCkﬁétléﬁlﬁﬁ@lgtEN%R haes Lﬁvelbﬁfdﬂ + &F Ergl { Med. é&%ﬂﬁé)& 681(2000) and
acconfi nn% eﬁlt&%l%ﬁtﬁgﬁé 8@ f"&n‘&q%%%bﬁtt e?g{;elv Clieﬁjgl 6%5&?253-259
®Co nes a niolo y active

(1999D)Qé¢71b®6d irsMiathi asd Thyog ik ackhl Medr 5 1dD0TR22D @boe)ac h of
the heteromultineric receptor nononmers, with a

[0048hu| ti bk the SV9 amsRiths Hnmypeadhesin piryabie hays didfcrmganagificitics, the
1mmu95§lﬁlg§1ﬁ§%§at1]%gl ebfsﬁml tl@‘ﬁﬁﬂlﬁﬂba‘aﬁ stntﬂeofl%l %'t&b e&ﬁyhﬁﬁoodle&

tero ner co rization
Dietschodrail.né Inmwnbhmﬁqtm 1\6232&:@19931)rdewgbehudh| abisegifence,

1r1[1r1[1u|ngalfI Ieglnel cngn%P ning the eg%aceﬁﬁlg Ortl:lalglgg% t% adﬁles 3/ drglgleglllllesl %-selectin

and P-selectin, each of which selectins is expressed in a different cell type in nature. Binding



region, or a free thiol that forns an internol ecul ar
di sul fi de bond between the chimeric nol ecul es of the

W@ kooa®6ise7 het eronul tiner. The nul ti neri zati on POTERB2008/082465
may conprise an i nmmunogl obulin constant region. In

.addj.tion. a tinmecization re be engi ne
studieg MC%?@W@% 59}88691 ¢ EPEpegioRu W&?‘Sl%}éwtﬁlﬂéﬂg‘%@le glalé
enhanbaa 85 té/ttb ®fhd 8 Latmwesm@n 1iRE e&%@rea hemb %dTBEIB&[ﬁcOf
hetero mers over” honodiners froma m xture of

immunestbrens frothRrlotlubevaddessed.ar e constructed by repl aci ng

mal | no a si,de.chai ns f t f.ace of .the
[0“49f irst 321}‘ 5‘1 %&0 | 18P§°é’rm ST fggean%‘??é?’yn‘gl {‘éhegexpressm
"chimiedt€ @StcRRIAimEF YdheSIRN aM ref&ed FPLESABIOK ¥f CiimHE hn¥cculk (amino
identical or simlar size to the protuberances are

acid spgytenessaln Yhich sagheehimari¢ melqchiceombires gfbielpgicalbe entigre portion,
such d%%b%@ﬁpac @ﬁarbé’onﬁa% fl&{cﬂ%fltlﬁrk%?er&jﬁhﬂ%he%ccl rgcei)lt ‘%‘%nq:{g)%{e?é with a
W sna ? i reoni éi. e

ne or
multitnfizatiog ldotaln. nTl&eﬁmﬂﬂmeniH‘[ﬁﬁelbﬁﬁhy’ préubteRsiiable interaction of the
necessarily, .is an immunogl obulin cgonstant donmin, The

chimerigpeiggh! Botithin t%lileé?rmuﬁlmfﬁéomﬂ%r G ratltmgEzgioagloptams may
1nteragﬂl})g?€ﬁ ggﬁu\ﬁ@g\oﬁﬁm%h@énlag qel]icrl&@lblgeﬁ?a h}kﬂ&hobg?l?gﬁgég%armphlhc

, D or prefera
regior, @Ga frep (ﬁlﬁBDt}laﬂﬂ)erm err mtéi*Emlercegr dislilftale bend betsverns &b chomeric

mole iyt RO GBSy en e B SRRty S5 e an
immu¥8glbBRin E&sfaﬁgﬂegm Mdﬁh%%%&%&@%ﬁregﬁﬁ fy Bc@gfeered

regi on of an inmmunogl obulin heavy chain m ght “vary
such mw@tﬂmmwracgmlmm Yetrainetergabl e gitaactios, blstlfatthqr pd@mméhie

rorme§ o SRS ST B AL BT Sy M B, Fonbernces
arc conb@i@af by rEPR ekl INAind ¥&H BRIc (Ch&igk ﬁ‘Uﬁl thé Int@gierodikirdfirst
to the éb nunbering system of the Fc region may be

polypersifisveieh largsr side shpne(c.gibyrorge pr GHriephasn bpmpensatory “cavities” of
identiPH" !rfsfnﬁ% 20 tcgiheh) 9&51’1&%9 g%’c o Qlon% &8&&8{9 %QE%}{face of the
eavy c

engl neering t e|C acCl nco
secontl pelypsiptideddyreplaciagiapagino aalctﬁdmﬂﬁimsl with grhalientoacd (c.g. alamne

antlbodles nay rlse antib pul ati ons mnth al
or thregmane); B 1&6@@% ’édeq“ﬁﬁ‘fq E?ng‘/ayb&gw BRLTSRSSSHH Y s 38
e
1mmu§é%n3bﬁ1ﬁ§éo% fit c{ AR ﬁﬂﬂuﬁ&}i lﬁﬁ%@ﬁout ﬁ]é SRRyt g

xture o odles W t e K447
presemtasveaition hﬁt@?ﬁ)]:]obtamh@sfbom heli ¢ dg@d IgbharlaGs sybtiymselgh, gk IgD or

esi dues in an i munogl obul i n heavy
IgM, Qlﬁéﬁr?feliagg’]l%g}ﬂ °6$g(153he EU i ndex as in Kabat et al.
[(msugeq uenggs (@ Fffc%gbﬂ’sm&nhm&% QBfisAd clt&tn@iha%glo%h an
Public Health Service, National Institutes of

lmmume%lbblﬂm Bavh ekan, nglnding 9911‘76 seaufmce &S Irgzglomﬁcmdp@rlame&t
re glOI%S Aﬁjhhé)u% etshlegafl?gnrl aqq%g 8r ;Il—lh ch rEgL{P er)llj hngr?]luilg%)l%l%ﬂt hea\rg? Ehearlg might

vary, BithiubedMeGHe&w2dhath F tb@fdnl i ﬁ@lall?@ieﬁﬁ@i OtreRRTRAS SLEMAN acid
‘effector function" of a native sequence Fc region.

residugyag ppNiaeny Cye2p eoit foem Pgvs0i ©ribe carheridernmang theiself- ndhe C-
terrmrga? % nﬁeg'EFJHdu‘é %E?gg&géémg% Bty ﬁ*u{nyé%% a{stggﬁ @5?{%& r.e%llowlay be

anti bo ndent ce oxi

remox(eéﬂﬁ@):z(amlbiaghﬁyﬁgq&d)cmctldﬁ) mnpllre@lahaﬁ bﬁfhe (aﬁtlbcﬁiyl osluy‘ feae@binantly
receptors . B cell Lece etc.
&

engm%qméébwuqi% é?lFic?H%Odg%Hq SN ﬁl@cﬂﬁ |ﬂ?‘eeant“|'?8d5FcA?‘é’é‘ihBEIYt B
comp&StiGPIBhAECantbbiic 8 RIMPE s OBy b&pfations with all K447 residues

removed, antibody populations with no K447 residues removed, and antibody populations

having a mixture of antibodies with and without the K447 residue.
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an anti body vari abl e domain) and can be assessed using
vari ous assays as herein disclosed, for exanple.

WO 0@58518 "nat i ve sequence Fc region" conpri seBCHOS2008/082465
am no aci d sequence identical to the amno acid

equen of . Fc, r on ound in n ture
l0051iequen®§ﬂ icaisd o ?rﬁlatbagura ﬁb@a@@ﬁ%@ an
1mmuhyglasluﬂxgl@av§ehaﬁ§9é B5 c(f@ﬁ’é‘E‘ﬁ A A iR kdagﬁtye@ @ﬁ)seqﬁéﬁdey 8f Proteins
sequence human I g& Fc region; native sequence human
of Iming@Jogicalrlegiresh;Stiakid. Meblic\Heeae Gaomee Natiomah [nsgi@tesryf Health,

Bethe%%ag h\@g{ﬁ)@[lg%gmes yrl]l}aftgumroié]l E%r%c utaxr Eege erB?F SEQ 18ﬂex as in

Kabat2 ¥R t8¢hreSia s RNEBeriMy sThh dinfrh &1 B 1Irmahtigddyof a
native sequence Fc region by virtue of at |east one

[0052} i no dcifanetvank F crggionn popesste prabifect durstiopppba a#ivesequence
t. f |
Fe v e SRR QD Bhei RTINSO ependen

cytotcﬁdiﬂmfaFe e ceproabindingy mtﬂ@dyelbp@dlé@t deﬁgh@;ﬁat@di cjzt@totch&tyI{ADCC)
regi on of a parent poly . from about one

phagoaksf@ansa {orp wehsgomef %6”351%@9? fea@mteﬁée gaB@eh reseriospR), cfe. Such
1 t

e b A Sk P AT b Coh L MRS BBfhain (e e

an antittvelyparierit dpmkiynpepd catebe afbessadausimntarfons pesgyoas Heetiridisclosed,

f i preferably possess at |east about 80% honol ogy

O CXPIY- a native sequence Fc region and/or with an Fc

[0053F egi on Aona@ve %ﬁ%cep&] 6PRR? t&Bprildn ARSHo i@ §RuaRlYid&tical to
east about 90% honol ogy therewith, nore preferably at

the amleagcld&b@wm%ﬁ/drhl&mg@gyfomt@memtrh Ngtgo58Jucape human Fe regions

ol.at ed"” ant.i bod ne whi ch tif.ied

includgy P Eh S B B el 4205 e PE S i PSS s iR e Fence
humaR G BE re@ivh; hetveddtucrcd AliAlh B3 FE FRsHland Satbfe deffence human

natural environnent are materials which would
1G4 Fategiqresevelf anadiradneequrigngoyartantsithgyeeft i ¢ uses for the
[0054Emt | body., . 300 FBYeioRsk &ﬂ ri§3 a8 Thitno &1‘?& F&@S& ¢ A eh §HRE! from

ot el naceous or onpro | NnaCeous SOl utes. Cl n
that ot(ﬁa aftérersequaobodi Ire@mh By vitine oﬁmﬁlbm dpﬁ svinirlo dg&idmudlffcat&dl
to greater than % t of anti body as
preferaé@yéwnﬁph g}ﬂ)rwmméw@omqut ‘?If(é)d rgfﬁaﬂb% $he prignel qaseipn has at
least (ﬂ%ra?mﬁ@ ld %Ml@ﬁlo\f’ﬁc‘o%ﬁr dt&h taf?v@seﬂﬁ&{c% %‘c?églf)ﬁ 6t &the FO region
taln at | east uesofn N-term nal or~ I nterna ?

of a pameninm | geipt ds equ érooealippt asetociboat tsp Iammqmldz sipbstitutions, and

S enator, or ( t o honpgene PACE under
preferd B En GO ORI AHE RHG BB SRS U™ OIS Bgence Fo
reglmbwﬁ ﬂ% Fc ﬁfdfnedfé%ﬁ% 1¥are§t'ﬂol’ﬁ'e{)‘§dea| The \Jaﬁﬁhﬂtcer@gl%ﬁthb%g%ﬂl

i ncludes the antib y in'situ wthin reconbrnant cel '
prefergblypossess tdeast alye 8¢ édmml»@gy with hietlmelqb@tw 'Fs regiony mal/or with

an Fc ?%%(I? ! ? e%gar}%?t%g &a))?pt\(})\ﬁﬁq |an% 05’[S 0% rab? %[ leag a?cé%??&%%?&bgy
therevmﬁ lrﬁdr@ prdferabigtae lbast[afbaﬁtajs%h@rnbﬁfgwherm&h body"” and
ogl obul in" are used interchangeab

[0055br oadeétn "debaied A bodicts gae whighdeas baen idsh gl%@d@pw@ﬁ and/or
recov%‘gg ;rgrx{) A +m]gc9{%gggf dl%rnaltlﬂa tVlrgRlﬁgﬁtl %%Hr@g%ﬂ{tg:g?ﬁ)gﬁgﬂw of its

Ies |va ent an
naturaﬂ'ﬂh'trlrmmemt firc roataridls bdeihegoul ¢ irgerferbmdhatiadgnostiant thb@pée® uses

g as they exhibit the desired biol ogica
for th%\%@trhsaﬂmn AR lﬁﬁl}‘é%l PRy cTEeNEse PR PTRCLRIOTHRgGOUS or

nonprblcif Q&gﬁ%oﬂl?e% P85 rRRAA N Bd h &RE, Bhe ARIBHY WRBHEbMified¥) to

antib can be
greater than 95% by weight of antibody as determined by the Lowry method, and most

preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15 residues
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human, humani zed and/or affinity matured. [0057] The

term"variable" refers to the fact that certain
w@orovioerss7 of the vari abl e domains di ffer extenBCTEE3008/082465

sequence anDng antlbodles and are used in the binding

and. speci ch iculagp antibody for its
of NG pinR i e LT YCRE O B iy ReRser: or () to
homogéh%ﬂgl’) yAsK-pal @it Riaasgh ey hoﬂr@&c‘ﬁ?g' ¢RltRnd ARE 0D oRfassic blue
anti bodies. It is concentrated in three segnents
or, prefatably stmpﬂaendmlanedtayuldab’enﬁudﬁsrtge m@gmdmn QltDDRstbunoﬁcombmant
arlable re chai n

cells %%% tYeél QNS cgaps gea}(% not F R%({]y gurﬁ%%énrﬂ}l@ﬁ?&wﬁl not rbe present.

Ordin€Q@R$ EG\V@\QEI‘ ASYlhte® ﬁﬁtltﬁfdy\bﬁﬂlb@ @rﬁaa@’é@l@ N 9eadt GneCRlrifRatidh@ep.
f ramewor k (FR) The vari abl e domains of native heav

[0056hnd | i Jhe temai mrihody hands e giobulin'zre peqg igteschanged )ély in the
broad%% gﬂesl &@%ﬁiﬂj W%I%]p%rn?tn %g%)oglgg f{o1géI tfﬁlf’fén%t% Q%&ét%‘orﬁ)\élonal

antlbdd&sggqyotmcmah@tmadies Qﬁultlbﬁ]lénﬂh—nﬁb&dibs situltigpleviifie. anf[bt&h@@%
i.n each chain are held to?ether in.close proximty b

y
bispeqifig aptpbodisgis hngsdhesihepit the desied biglagicelnstiyitnend may also
i 0L PR BT Ol ). ap gy b
hmnmﬁdmmmma&dan&wa@Mﬂym&mmédlnnunologlcal Interest, Fifth

d|t|o Nat i onal, I, s i tut f Health, Bethesd MD.
10057} 1901) ) he-HER SHENIE I T FbghF o4 ¢ Rgtein RSPyt the variable

domafis rdﬁ%r eXte'nﬁvQSrnﬂjb cAdd a@l%ﬂgba%q}éo&@s a0 a&@hée@leiﬁ thdBthding and
exhi bit various effector functions, such

specifpatytdfcrgrpirbenlafantihedafor ity pagicilar antigebo élipnd:@pte tberariability is

not e bt -Shinbu e e AR ey SLARGUR o R esngentrated in
three §dpabiiBafed Edthpleghentay ddtéraghmp tr?d%rlﬁagdlDIW) bhhPpesVabR regions

antigen-binding site, and a resi fragnent,
both ipassleehisheinea thediegvy-thainpprihly demaisp.y Shamorelaghly conserved

portlo%E gfj{lelﬁ}/ablepcf‘o%‘?a{lﬂ]s drb %ﬁiéﬁ%ﬁ% Ifrﬁ]%n%lévgf;kl (?“ﬂg F(I‘PIQ Vagablef( 8(?(?? L of native

tWwo anti gen-co and
heavycadaighectofinscaols sorhpridel fogr BRrégi@rs, lak@Dpadoptiy a f-shetthe
nlnlnun1ant|g%dy fra nt mhlch ontains a conplete
confi gt} e FRBEEGHIOY itRyRC § S, Whiedifpgn Qope conngeting, gpd Ehignie cases

forrmﬁ% Vy-gﬁ Igﬁezp -shdat ?tnfcﬁgé Eh& ePRsSh %%%fechginda{rgﬁéld%gei@l‘geﬁth’l close

one |ght chal n varl a omaln I n
proximopbg dwafR ntgiassnd; with tre. CDRs &osi thgbthec blaim cButribute to the
ane vy-.and one n vayiabl e :
forme Bl it eaRegs b UReT oI b j et ol B oG of eteins of
ImmuhbRERRI BUGEst IHRh Hdtfon! NahbnamiRRayY HENA, BRtHeddh, MD (1991)).
associate in a "dimeric" structure analogous to that

The comstaalt tiwmamh arernthn@yb@d dersctly in biding an hitsbaslyri g antaganobut

exhlb{t ga%%tfs fec{én ?%nr?%a?z ﬁu%l aﬁg)% bc\llpgartlltoab (f) ﬁletaﬁl%%{]}rr ) gge{)%fy-dependent

celluldhexidiy VL di ner. Col |l ectively, the six CDRs confer
antigen-binding specificity to the anti body. However,

[0058y en a Papaigdiccrtian %f@mﬁb%%prﬁdwﬁ tialdentigal aptigap-binding

Q e |
rounAREASE P T A, 0 o g L 8 Dt
"Fc" fedgntmtigvhoat namk wﬁe:rctsafsfaubmtpyo triystallizbecadily | Pepsltli trelitmgnt yields

[ 0060] The Fab .fragnent. al so caont

an F(ai)d% &agmen‘a ﬁtalfaﬁ tye afltpl%ﬁnrqogrhlmgg Sites andds §thl£capa le of cross-linking

antigen.
[0059] "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
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first constant domain (CH ) of the heavy chain. Fab'

fragments differ from Fab fragnents by the addition of
wa@2doemorsesi dues at the carboxy term nus of thePCIBES3008/082465

chain CH domain including one or nore cystei nes from

theanlbd n r.egi Fab HISt desi natlo
one heavyangd qngli %&*ﬁhalﬁ 'O\ﬁ%q% ﬁm%lﬁlé‘ lwgﬁep% SOOI ﬁ%g(ogl)a I a
singl L MBICONSHRRL, HRMRAINS aREBhe ﬁ%ﬁt[&ﬁmt\rh'rl%le%%ﬁl cdn(RRoNdlently
anti body fragments ori gi nal were produced as pairs
hnkeddby fFﬂbxlbkrmghémh@(ewhm@rthatah@ llghltragé hegrst Céiain@@alb esspeiete in a

”dlmea]lc . stgtfcgbrte] Eﬁmoeury téggai]?noallj- | oi-c Su& E{' s@%&%sbgt ¥ i J[’hlgcon?igulra‘uon that
the thaa@t@[bmlw@cﬁ vEMABIO @brakit lintBskt fordMha Ry ameicheifi@h@site on the
peci es can be assigned to one of two clearly distinct

surfaqeﬂﬁ gy VHaY L dimea Srsdlectiyelnnbi sia s qonfer apgeagbipaingypecificity
to the%{llﬁl&dafa(ﬁoqx/és\’%ﬁ %@QI? § §1ngfe \;angl!)lg éiglglg.ﬁlf: @P B%l(fl ?ﬂ@ E\Z%@%}%ﬁ?ﬁ%& only

three dmwpec@ﬁc fdietnranﬁgaal\) YasthaiabBity tmmg@iddmwblﬁtﬁatﬁ@en,@though at
assj.gned to different classes. There are five ngjor
a lowegy aé@%l@éthap therppiiFoneBEsiths: 1gA, 1gD, IgE, 1gG and
[0060L gM aRg. %@l}f ctfal ﬁﬁuﬁ‘satﬁe P@s@éﬁ'ﬁ Hgﬁﬁm‘yf Yﬁedl@’%t PR and the
ubcl asses (i sotypes
first cogsdnt damdlnl @A) of e Ihaa‘ay yhamlnaF z{b ﬁagmblan tilfﬂzm IfmrmEa‘tt flragrnents by

the ad%?qré) |a| d 1rie:ﬂs(1)dt rs‘%%t(#e §ar rgggt[eﬁ(ﬂnﬁ%}gzl}ﬁq}e@@mgﬁjaqgﬁiﬁb&gngaqg
1nclucﬁ1‘1’é3é'ﬂ€ dr rﬁ&%%%t@ﬁ@@?fr@ﬁC{he Bkt eRd g iRR$EABR! Fab'-SH is the designation
configurations of different classes of immunogl obulins

hereirgfioe Folelin whraihe cz{'mﬁal]estdAﬁ(tS) olottiy cmsaaglﬁrénmgms boarpr freethiol
r n ct ant i
erounp bt B ey o8 P bldlf T B Pt pents whieh
have R8¢ cydteidslbetvdenttien f Ofd: BB chIoBlihds FI6G6 B fRtbnidntsare also
that portion when present in an intact anti body.
knowgxanpl es of antibody fragnents include Fab, Fab'
(ab") a
[0061En i bo he lnggtlc}éeé F1 g ﬁggcﬁesdﬂbﬁ%%qrb]%%g%lu Z%fn any Vertebrate
specigsithi bs p@@gn‘edﬂ:o and ottm@l cﬂa@rlfyaﬁmdt fypesncaliddi Kappy () and lambda (}),
fragnents. |n one ewqaglnent an ant i body fragment
based 0g¢ rame gkl seAv§IGEhO A CoRptant feMainst he i nt act
nti bo t
006 o KB e B P A i BRI R hoavy
chainemnmlneglohldutsrcan be assgricd és diffeecriEclasegi dhereraet Avanmamt classes of

B
into shme@sés (wyp@gdyg s% Ig@z e, tgcnd eI, aaatlgmdm@ﬁéafvy-cham

f e nodul ation, ncti on and conpl ement bi ndi n
consta,nm dgmelnem@@gq)m@smpnd tonthg dtffetg@dyla{sq&e@@ﬁgnmun@glgbuhns are called o, O,

& Y, apl Eg%/egllhetecﬂgel tI‘hboq%ﬁntlth %ctﬁﬁesslaﬁntﬁrne ﬁlrr]%/e%glg)?}l f00'13 guratlans of
dlfferétﬂ(éths@d@ oiﬁlikhhﬂﬁﬁl obulagERMNvellRioWRNPr i se on anti gen
bi nding armlinked to an Fc sequence capabl e of

[0063¢ onf er ?Aﬁ‘@ bady fmgmnéf’aenmrlﬁ«yomla apRE Ty g?\@éﬁ'ftaCt qngibedy], wherein
the poErI-Q féﬁbl ¥ Q/ ar IEaa,sphﬁ% é)?&h%ﬂ ns %’?4 all, oq{t]%e EM on%%?mally

er el er sto an an
assocdelvaltﬂ ﬁadmﬁomw%bm plesatt én htym@rcv amtlhmldbze Exampley uémebody

and/or form structurall fined | gops, Genera
fragmﬁﬁtts .%wIeePsach%h)r K%@zm&iy %\9%%%%11% Al dlfeéglink?ﬁ%ant’ctﬁfi’ééa single-
chain aﬁ‘tlbody 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
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the VH (H, H2, H3), and three in the VL (LI, L2, L3).
A nunber of hypervariable region delineations are in
wais@oansoar e enconpassed herein. The Kabat PCT/US2008/082465
Conpl enentarity Determ ni ng Regi ons (CDRs) are based
on sequence vari abilit. nd_are.the nost conmon used .
fragmpRia FRT XD S1oNC il AORIRERES To FOIRGIE FRLAIBY At VLGS %%th% Biofoica
ﬁmctlbﬂ§ &draally a%ela@a wﬁi@ﬂe'% rkﬁ@ﬁ mell%/%fe\é%r%g% %ﬁ?ﬁté& Bﬁ‘ﬂlbody, such as

nstltutes of Heal th, Bet hésda . Chot hi
FcRn befdmgs antridey ddlftlide rodulatemtARGCdhnativs aatl coplenzint bmd

one el fBishf 40 ARt Tegrien] R ractio il QURAY i iﬁ%ﬁ%&%ﬁ) half lfe

substehMR Sinilah & dainalct @%%d%mﬂo@?t fica aﬁtahﬁsédyrfaégnh&@ Rfy comprise
and are used by Oxford | ecular's AbM anti body
on antigridlingipe 8GR ilmé@deto anfis sequsneaetpableyd spyigringnayeyiihy to the
ﬁagm@ﬁ based on an anal ysis of the avail abl e conpl ex
rystal structures. The residues fromeach of these

[0064hy per vahe W‘h@p@v@ﬁﬂol@f@mﬂﬁl qdvRe] @WH Y oheKabat hofdiMrefers to
Chot hj a Cont act L24-L34 L24-L34 L26-L32 L30-L36 L2
the regigns pi5gn 1%1@9@38%@@ qagpaip xgughsase hgpqraagiabipzinisgapaneeyand/or form

struct g lggﬁn rrg elésgeG ere{r@ aﬂ'ﬁ)% e Wﬁlﬁg&%aﬁgyg@gé three in

the VH(ch HRAHBY aindathreﬁgm twvwm Hsza 150 AHESN 145 B¢ higiGeriidibS8gion

HO5- H102 5-H102 H96- 006
delmelﬂﬁ}ﬁ%wsm Ug| 28 @Egﬁnaﬂ@pﬁ%ﬁﬁg% Hg@@%g&%é @“ﬂemaﬂty

Deterﬂﬂrﬁﬁg R@%ﬂoﬁp DR gi'r@ﬁa?sed @ﬁ s&fﬂehé@"@arlagﬂft @ncpére 21?@ 1%6st commonly
6 (L2) and 89-9 L and

used (K@batff:t eH Seq@@nc@s oﬁProa@n%f I@mgneétvgice@ $ntmst,, 5@14E¢. @‘zbbcr Health

Servidy N iRk 0 Fenlh BRBS LT 21 B Blilhyp St Rangio the

locatiéd of the S@utefal Mobt AMothih QRS sk’ FFVTEBRI KIY6BIN1-FiR(1987)). The
resi dues are those variabl e domain residues other than

AbM hieeryarfiblaiggioa Fapreserfi aotpnsemirg dstveesn g Kabat §8¥R syad Chothia
structLerP é The a%eeL[s bg?d}{?&ljfi%&lecﬁ&ts 1?[?19‘ antlﬁ‘&g%SQelH&rs%h@are The

0 an an roma popul at
“contsttbBy@atarableyrefiondge rb&SHdSmamtanb@dlls@fthel aveilablé bemplex crystal
i ndi vj dual, anti bodi e ompri sing the popul ati on
structyigsni g Eepidypyirem eaplhaf f@ﬁ“@ hypreyagphle sisaqus)are ptee B?%Wor

possi bl e varlq%bgg?ﬁgg MRYMAT | Sehfitial N dpiRguct i on of

t he nonocl onal ody, such varlants generally being
present in mnor afotunts.--Such--rreAockoenal anti body

typically |ngluqes ap aﬂ%i gggy LCZ% i p% %%'er ein the

pol ypepti de sequénce tha nds a arge
t ar get - bi ndi hg ndbﬂaﬁptLﬁbL§équembb$MasL®®{éﬁned by a

b1 ndi ng_ pol ypdpitdd Veqbihid' e bl uFsT10§ o =0
pol ypept i deHseqisangssB HO6-IBRSB I E-HBD EHS@HBSBI on
(Kabat Numbering)
H1 H31-H35 H26-H35 H26-H32 H30-H35
(Chothia Numbering)
H2 HS50-H65 HS50-H58 H53-H55  H47-HSS
H3 H95-H102 H95-H102 H96-H101 H93-H101

[0065] Hypervariable regions may comprise “extended hypervariable regions” as

follows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and 89-97 (L3) in the VL and 26-35 (H1),
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process can be the selection of a unique clone froma

plurality of clones, such as a pool of hybridom
w@bk@melsophage cl ones or reconbi nant DNA cl oneBCT/UB2008/082465

shoul d be understood that the selected target binding

50650 G0d 20 Ay O o sty K1) &8 SR 2B ppible domain

remdde@a&%nmem Jeeoﬁﬁ@qs RCGBat dt QL] SIBELNE chdhSo RAQEUEHiABBNd. N
culture, to reduce its irmmunogenicity in vivo, to

[00661; r eat e ”Etramwvtorls"pufd FRI" eccsadhtes bredhipscetaciable alnthairhigsidaes other than
t.he .alt d target binding
the by FEhBREK SR S haREeR gt Fbody of thi s

[0067) NVent MAB terh nisHdkloAs antiBo®P| ¢ Gl &NidreiatfeRad¥in antibody from a
preparati ons which typically include different

p0pulatmn oubsantilly demegeragas aatibodicss it che indévidyakiendbndies
cornpl(l? ﬁé Lh%g)%fﬁlatlgrg%%tll[{%ﬁﬁ?igﬁl% Qg%e 2 1%0 @ r&%%:pq rf’&l possible

Varlalﬂlﬁthef mknanic duRingprédictigeof the mncﬁ@dlohalwmtlbodﬁ h&ctlf variants generally
speci ficity, the monocl onal antlbeﬁé> preparations are
being @Wﬁ?ﬁ%@é@ﬁsﬁm‘?}mﬁ% atich mepodenal apthady tyRicl yiBelpdes avanggody

comp?%g?% ngggbm@s@ﬁﬁéﬁgé’ {Hap ﬁmfi:sr B ?argadévf%@%l thgpd?%éé lb?tﬂﬂlllg polypeptide

character of the~anti
sequend:ft wassdaihedby apmbﬁtthattmdhdlqs tln@mbegmna oﬂ 8 smgmihlngt lomdmg

nti bodi d not to construed. as req .
polypGRsIERRBHE BB VEEY SO 5y Vi et c doRF Xtk e Slection
procefsctran%é@l{@sle‘?ectlbﬂ Bf Erﬁﬂl‘aﬁé eleas fI@[’H 4 prgdilepot Qoﬁb% éil%ﬁ (A.S b ‘ibool of

accordance with the present invention may be nade

hybrideand doyesophage shamicgjoerscombiohutd?NG, clénss. lestzovbd be umchaestood that the

selectfal/g?%e?% nestg\aﬁeg}cg efngbé mebglgereéc& for&x&glgl\lﬁt gr 1(851}%;8\56 afﬁngy for

the taMan thum§iad the SREEMEndiAE BRfuch&DRY @ipR6ve IR R88uctidtn el culture,
1988); Hanmerling et al., 1n: Mnoclonal Antibodies

to redgRiitSTIERYIOZRYISHY Hovie, (8 G@ammuk@@céﬁfp aitibogyete., and that an

antlboégt%ékx%ﬂl ﬁl@ CE%!T%E g&g%rf)%%p ﬁﬁg&&g@ e p? gs)e/dlst ?cg%ﬁsc% antibody of this

1nven’(1c51€ eI,n cﬁn’gast t@b@@kl&@a’l aﬁtlbca?dy preﬁ‘hﬁttﬁn@ WIB&Qty@i&éHﬁ & lude different
antlbO(di@giil)ecteélaaﬁastéiﬂff%rpnt degerrmqgms (e]g:tqoﬂles) é%%l(rggsnlog@glaézﬂslbody of a

mono%l%gg tlb&gﬁrr@% erjlon is UirMOkd %EQIIIS'[ %ﬁ%@ detélralZI%anl' gg n asmgen In

Pr oc.
additid@ 46theit Bgﬁzﬁql@oﬂ&)motwcﬂbnabmtébdyaprepa"ratlomsnam adﬂ'alltageous in that
Met hodg 284 2.(200 chn Les f "
they 43¢ BRUAT K G bR b aer impananiop g; L& PRORP LepagcTonal

mdlcattéz;ahe BRYEtRATSe AltibdlY aPbeihd 8L tHnaR ﬁoh{m%@ah@aw hdhogeneous
| oci or genes encodi ng human i nmunogl obul i n sedquences

popul(ttg@eof aatigodieynand OBt m‘%@)nsmd]_@ggqlgmgggrodmlon of the antibody by

s oAGERPSEETE U8 AR PR3y e Pt
with tBé pnesMﬁMeﬁtlotsﬁﬁy 2)5 made By (LA, of Bédhﬁﬁfﬁ@@ nﬁbl@dm@' fors example,
Year in | nmuno. 133 (1

the hypriggma g@?@hodace%&@@ ctgl. g@q_t%%@sq 493 (197 5)@3§ﬁﬁﬁ‘é(rqfridl Antibodies:

7 5
A Latrf 3 huel SRS Haar oy b8 MpBu T98dP i merting o
al., in5M@6iac10d8 Arkibodiss end BCcll IBjla{dbechiseh 68y, (EL@vicY, MY8BS1)),
oo b RRRR L AN 8 B 553 WS i
(see, % CLRRIIH & o B QRN 59} -G8 62%@99@)‘}%%5%&&9?@101 Biol., 222:581-
berger, Nature Biotechno , " 14: 826 (1996); and
597 (l_%lilbeﬂl@iumtdl HusMalr Bidl ni¥3&(d:; 29Re3/1.0 (PovOnbte ctBB; 65- 93

J .Mol.(Eiliglg?QO'(S):1073-1093 (2004); Fellouse, Proc. Nat. Acad. Sci. USA 101(34):12467-
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[0068] "Humani zed" forms of non-human (e.g., nurine)

anti bodies are chineric antibodies that contain
worzevsisosequence derived from non- hunan PCT/US2008/082465

innunoglobulln For the nost part, humani zed

12472 D BE0RS Er e b FpuasTa ey A ariaa e eond

techn&l@%ﬂeQ FOr(f)froddEﬁlgrlﬁﬂa%' cﬁ'hhnﬁﬁ-qlk% %ﬁh@&ﬁé& R¥nfnead tdeRavkpam or all
ypervari abl'e regi on of a non-human speci es (donor

of theémmabomyf)unsgbhulas logbersgenes ertcodmglhlpimtan gmmonglobelin sequences

e, Elip T T THRE, 5 1R B SRTRAGHRS: viaTl by ™ Vobovis

et al., PeSd. M4ESAB4d. SR UBNIB0:J58Trmgh.0lkb iovita Eeall, BRbre 6206 5-258
correspondlng non- hunan resi dues. Further nore

(1993 Braagcresngh e} bYbenr & Imayne o g (5 3p:dd |SdB@t§nttTﬁ%& 5ara.806;

5.569335, £ 8406 ANl BRLRNCAS4 2051008 87 1785418 360K Nos,

5 54518917 5184@806 bcﬂw 261 5, 02506 S, 633[42@;3151&”1661 Offg Nﬁaﬂmaﬂ aZed
rise substantially al

Blo/TSﬁ%lol%ardlq Vg Pc7§ﬁn’§ 9P2Nol-onpsre sl eNel%lFﬁaﬁ% 85i6r\8W|1 %?f‘)aMomson
Natur®368UREL @Qﬁ 1@bh Fhlvi@fet 5&%\1{}&(&%&%&&%%’ g%n851ng996),

correspon ose of a nonhuman | nMuno
Neubakér, diatusel meoblgwléhlz%% 0f99% henERenberg ahth bliszapf Intern. Rev.

hu N bulin sequence. The humani zed anti body
Imm“%ﬁﬂﬁgnggngﬁﬁ#ﬁ al so conprise at least a portion of an
[0068] nunogleRuhizBd CRRRS Mo REhaI\c(dh Cr)lurlﬂe? Bhﬁ‘@ddléé drdatinRfic

human i nmunogl obulin. For further d s, see Jones
antlboeiuesahat LConatnummB2lscaNncs dsri{HoBe) nomh@nhmmmuethlabuhn For the

Na 332: 3 988):. and Prest.a,, Curr. Qp. N
most Bt it it s st g ihozishaliel GEbtpfac ibpdinyhich
residuic8 oM ayﬁek\ealrﬁsleasgioﬁ af&mmp@nm& G%ldc@@ b irdkiduéaHoad

and Ham |t on, Al l ergy, Asthma | mmunol . 1:105-1
hyperygigbiayggion orﬂamonélunain@em% (dewer. antrpegyy gueh @prfgouse, rat, rabbit or

nonhté? &lpgglﬁa}tg' ggxﬁaé ﬁl%é%;l(icgg)ﬁkﬁcﬁggagﬁl%i épﬁi ralciécy.% some instances,

frameavotlit RQingFR) revidueogf b bilimas Ymhavieglabylar irt o¢plafed biye
heayy and/or light chain identical with %r honol ogous

correspgn¢ipg pRRBEMAR Fyi WisyuEHERSEMPTS, Bnnplae dgibadics wafcplalﬁvée

I i
resichRSita} i B A 5h R 1SeipiRfl @BbAOor 9 e BHor iRy, Those
modifodagipmy az& magle ital @mthiecelfinviat tibaghy mtfnnhalgpeui;n ganeral, the hurnanlzed

cor respondi ng .sequenc antlbod s derived fr.o :
antibalfy ot P FS e Der LA AL e it Nere LY oty SF dgwains,
in whith aﬁtb@ %h@bsama% aw%k{he%,p&rvaﬁmgIo%p9eo§é¢?8n@f@tth@s%caf%on-

so long as they exhibit the desired ogi cal
hurnaa@nnmn@gloléuln@ndpﬁmmubmnahy gli®f g8 Rsaarel thotse of & bwman
1mmupﬁ$rgﬁilhn s&tqg?ﬂclebgﬁ ﬁlérnamz%d a L(?Iég? é‘ptflsogn%glygvgl 51&% ]Cg%gn?)}l%e at least a

pomoﬁmf@[ﬁﬁmﬁmaa%lbbmm @ﬁstaﬁﬁ%&h (F8, aglictl iﬂl@dtaf E‘Murn@ﬁ
sckv" anti fragments conprise the and

immugeglabHi. &Ofﬁ'ﬂﬁth%éétﬁl s,\ﬁﬁ%meﬁ et EHeN@tla@ ﬁ%l ﬁ%2 é?-%(k%ébent
t
Rlechg%ngg%t,?&c?e r? yRsp: 3b§’§rp aﬁdp%s ypeptl deﬂ‘\f §£¥.2.593 -596

er co es a
(1992hefswdso thhollbwiag devidw dnrcnas raad Mfenehccemabdi derdimeVsokvi and

fo forn1 he desired structure for antlgen bi ndj n For

Hamilion, dyine (M greys Apthmact Impyagk Agh95-515 ( #é%ﬁfﬁa%’é’lcgﬁv

Trans%li?)% b@ﬁ@!&s Agid e 995 £$1uriéQhd Glré'yis Cﬁﬁ%g bﬁ{ogscﬁ”m&@@g?(w%)
,  Springer- ag New Yor pp. 269-315 (1994

[0069] ”Chlrnerlc antlbodles (1mmunoglobulins) have a portion of the heavy and/or

light chain identical with or homologous to corresponding sequences in antibodies derived
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[0071] An "antigen" is a predeterm ned antigen to
whi ch an anti body can sel ectively bind. The target
w@nivgersotay be pol ypepti de, carbohydrate, nucP&r/tS2008/082465

acid, lipid, hapten or other naturally occurring or
nthetic conpound. .Pref erabl , th et a
from %3’/ ‘glﬁﬂéiﬂeﬁ&% T PORRBE PrfeParp 3611“53‘596 flag-or rSE tﬁe the

remalﬁﬂg?flo'f t&rttlﬂaﬁl@gﬁs fdcRGNB LS di“hbﬁlo!d@%u@fbt dogl%ﬁ‘&nﬂgi gWquences in
sites, which'fragnments conprise a heavy-chain variable

antlquimenvéd/f@mc;mnﬁen spedics or belpigihg tocdmither aatibaalyl odassl onsibalass, as

well o Hebpiofs o Such 0B BR Bite R oFS o Ditineh estistipigitigeR) d0fhviey

(U.S. Pa@nﬁN@ AYrEI TS afdMoesonasiel. ahat MNatk. f}féa@iCSHﬂIIUSAfS'l &851-6855
dto pair with the conplenentar domai ns of

(1984é)nH§1§@mZé¢1 antibosly@s epasihcscipwor sbsetd shisnaitei %‘Qb@ﬂlﬁ%s
bodi. b
[0070&‘021 89'7§1 r ﬁﬁﬁﬁrldélﬁc‘iﬂﬁgﬁﬁ%c{q@{ gg@e‘%testcfoa pn‘%xg@vﬁ anfVL

domaﬁiabf anthdel, Wﬁﬁrbm thiSA doBRit4delpedehB in 4 983k po[yﬁb@ﬁt&’de a‘ham
“human anti body"” i1s one which possesses an am no

id
Genergdy [87 8¢ valm?p%ff HEdphrRIBPTESSS ¢ ﬁakypa?tld&dméfﬁ& b%waﬁgp the VH and
VL o RHG A o MERIFARI0AR AARSREPAIRAC i 0aPitlaRl. Fora
reviewl b sdfysed Phxekénun 1nTIHmesPhdﬂf1acnldg|y@1ﬁ Mudnoalonainduntitaxdidsboaly113,

Roser RO el o SR BeRa P Er S5 s P oo7als oD ° "

[0071] af £ i nigtny-aiBEPeda pRiAbichAMK] | 'aﬁtléé‘ﬂQo WHidh %tl%&dﬁ@ineselectlvely
alterations in one or nore CDRs thereof which resul

bind. i Thedargetraptigoemerbe ipalyphietidef carmltygdrem, nuhksicaavid, bipdly hﬁmn or
antigen, ared to. a paren i ch does .not
othr filleBg Sep iBER 3 Rl Do Rpaiid. pitktR S el AR GEeR S
pmypqﬁkgred anti bodies will have nanonol ar or even
nolar affinities for the target antigen. Affinit

[0072ﬁat ur edhaferimp éiéﬁbééleéi'r@f%ﬁ tovieadba 1}00& Heggeits &ifariyarniigen-

blndl&ﬁtg?l\%helg a?%ﬁfﬂ % C&hng]il i glée-ggg QE QIE}M%I#% dg}%gm (%%I)(c%gl?&)ced toa

light-clairavaribLef donhdig (VRallndb)mmﬂ @gﬁmﬁds clfin CDR -anidy. @y using a
framework residues is %escrlbed by: Barbas et al. Proc

linkernggt 15 jQo4G0rt & #llowRpirigg beigsgn Hrwitao(dpgns, onghpsEpe ghainy)the

domafAS 3R f%@c%dlé" aliL h(tljr€ oty ple @ﬁttaﬂndcﬁﬁa[lﬁg of a]lothef Bﬂgﬂﬁ]?rhd create two
155:1994- 20 Jackson “et . I'nmuno

antigeh8Ading 3iBH0 T8 afdd@Hr¢ desadbédambkiontallgtn, afd)r exampldyiP. 404,097, WO

P e REREEE t9% Role bilof ol O VBRI pTHL.GONS

[0073pt t I'i but aRiint:atiboB, "FE oh€FhRA poSchdt by ﬁmwge%lug&e which
regi on or amno aci'd sequence variant Fc region) an

correspandsyodlyat odanl antarogly wiraducedby ahtinbo dyd/prshﬁs;bgen nﬁdan@ng gny of
the te%na(?unets Ir‘r%lo g%%%n Eecetrl)rg a:llrgfbﬁ 1Cet8 ;2/1%) gltS% 05S lli’legceln hn]?l n%f a human

antlbdally@ﬁbd’iﬂcalgfrﬁxbm@%’&iﬁlﬁﬁﬂﬁ% ar€i®bdly &Bﬂpr@dh@gjn(ﬁyhuﬁhm(arﬁig%ﬂ binding
(ADCC); phagocytosis; down regul ation of cell surface

19$¢Eéceptors (e.g. Becell receptor); and B cell

[0074@lCt v atA'n0 1,[118912191;11%[63‘?:%};1&9&%' 198 Q/g[g %#1% ?ﬁ}h{g?é@%’raﬂfoﬁg in one or

ytOtOXICI ers
more CYR3tthortef WMCh feswhiic in femoedrecht lig theeififial tyosft the bictibody for
. recep torf (FcRs) present Q certain ,
antigen, compared to a parent antlbody which does not possess those alteration(s). Preferred
affinity matured antibodies will have nanomolar or even picomolar affinities for the target
antigen. Affinity matured antibodies are produced by procedures known in the art. Marks et

al. Bio/Technology 10:779-783 (1992) describes affinity maturation by VH and VL domain
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cytotoxic cells (e.g. Natural Killer (NK) cells,
neutrophils, and macrophages) enabl e these cytotoxic

wetdoeossn7 cel s to bind specifically to an PCT/US2008/082465
anti gen-bearing target cell and subsequently kill the

shuffliy, J5e5a el &R il RGP S ea s darieg . Barbas

et al. #ﬂobh\!aﬂa%caﬁhﬁmptjsmmy%mtjg%f mzﬁesﬂdh@érleﬂgl 861 69NK47-155 (1995);
|'s, express FcgRIIl only, whereas nonocytes express

YeltOFc‘gaFli IimogRbl. 1a7d 9968604 (199%k Ruckzqr @séi brimomnol. 154(7):3310-9

t l.eti.c, ce i.S f [ i-n, Tabl e 3 on page
(199s3emR s R & Toke® lﬂ]elwggg%gég&ed\?a)lmmnol 9: 457-92
[0075( 1991) AnfiBodp SERstofBiHetiahd 1 réfck Yo BbsebibRgRaLARivitles attributable to

Interest, an in vitro ADCC assay, such as that
the Fgsgioni(paativaseysnpa fe ireinpor anigopcideequsncs vaent Egregign) of an

antlbq\(}ére?%oﬁi p¥ S/ettl:lttgér glg}e oﬁg 1s]p§:p%§§g%%glseg§¥ %119[?00@? egfggtgF ﬁmctlons
includeeCil § Ibﬁfda{g abidaxadlptmmm delb@aéntm@{dt@uélasm)rec&pd)r Nﬁtdlu{gc’;l lantibody-
Killer c s.. Alternatively, or additional

depenfé\%@e%@eqw@c}/gmwmgyI%PE&)L phagpcytatisrdogm rﬁ@ya%@ of cell surface
[ i mal nodel such as that

recep @R B me%@/&)n ghid B, celf dbigaot (USA) 95: 652- 656

[0076[ 1998) Anﬁleea;zﬁepehnaamelé&ﬂe@mtm cytetbkisltya0e ARGKB cyfbmso a form
ress one r nor rmeffector .

of ey ety ShE P e T BIeA ot s B reegohy GRS BhrSeabSh Srtain

cytotd:xcfcg@llls le. grldatﬁleaﬂ k@l‘léf‘@%ﬁcf@el@g fn@&hﬁihllfs %th'lé%?ophﬁé&‘)r@hﬁﬁe these

human | eukocyt es which nedi at e
cytotq@ecr ¢ffﬂ¢é1favlellb10d:umd seadiealdy toaan @éigb&b(:@mmyrgeh@ﬁtllmdl subsequently

o kil NK t 1 T I d

ill thgificssfi i SR arRH o Kt | 8% ployfeielf afl e

absolutbl§ r@tﬁlfn%@tf@f suh |kilﬁn%fﬁ"17hé31@f1ﬂn @lle fbrfrﬁélﬁatﬁlgr]@DCEeNK cells,
sour ce, fromb [0078] "Fc receptor” or "FcR

eXpre@ﬁerRﬂbeslyaWher@eqomonoqymtexmeﬁ@Ecvﬂ?d FayRIFmdrisgREh BER an

exprefigy Sy stmre S Sivatetie FelRe B R RGE R

Kinet] Sfma Rl bl'ﬁ%uﬁcﬂ OYESTIIR (199 BPITR Ass@BADOC attgha sy JrRGREIOI]Ss of
of the ch£g¢@chRll and FcgRI Il subcl asses

intereptng) WiHg pps@yraeh anthet desaribad iariaPatorii No. $p1006368 or
5,821 1_j;%r7 g}s F%st(aalﬁ %S ﬁa 1%%@(? t60f 3705 6%%5’ l&e ée?f: glgl'é(gr %ﬁ%fpgéf?e%?or cells for

n tiva i'hg réceptior
such aslsa’}is Iulmhhdel’]gg:nlpﬁaabbbbd )nonmimd:ehir bellsa(PBIMAE) @rd Muturad KaltdrdNK)

seqguences thg%hdlffer imarily in the cytoplasmc

cells. fytranafyetner astitiongdly; %ctlm epthsrmategis piaintest mayde
assess%a il WH”@Q GEPIAMmal Y6081 s081 RAGEi QTSN A C%eg@tt dlfPNAS (USA)

In“Its cytoplasm c domain. Inhibiti'ng receptor
95:65F6gRI(1P8gont ai ns an i nmunor ecept or tyr03|ne based

'nhiblt on no in.its | asm ¢ domai n
10077} gui ew Himeh SEgprels Al Cukgstes ProsS 850 3n g RS and

perfor(ﬂ- 8&7&& fuﬁ:&B%s ap?efér@lyl'yeﬂ’@ @el’l%x@iéé? ta@l'%as@ vaﬁ'lﬂﬁﬂ peff3RH-ADCC
Rev. I mmunol 9:457-92

effectonfum otgore t Exaidsplek: Q’fﬁmﬁﬁn(léhfkﬁéytf:s whnbhdmdlﬁ&a&l]{fc alclydeperipheral

blood%ﬁ‘@m%%%' o ETisd iR el e Ritotgp T cels and

neutrcﬁﬁﬂ@%ﬁﬁg{@h\’antdhﬁ(tc@ﬂmelf ]?efe!i‘l%ﬁel"ﬁ’e eff&?ortc@flmnﬁﬂr%@ isolated
i ncl udes the neonatal recepto FcRn, which

ﬁDn1¢e@p®m9w®bs3gdhﬂhh@Oﬂransfer of mat er nal IgGB to the

[0078 Ietmu:t (PJYeceptor” 01rI ‘FER descrlggéua receptor]’czatqamds 6l}c reglon of an

antibody. The preferred FcR is a native sequence human FcR. Moreover, a preferred FcR is
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al., J . Immunol. 24:249 (1994)) and regul ates
honmeost asi s of i mmunogl obulins. [0079] W00/ 42072

W@ Broed6my7 descri bes anti body variants wi th i npPC/E82008/082465
di m ni shed binding to FcRs. The content of t hat patent

one WB@U lg};"éﬁtcaﬁg@é;tls géféa%}%l!laleqyee!gﬂét{) rap 1nc des %%rgn?tlorsaﬁyélhq FecyRl,

FcyRJ%(a%@FcZéﬁf‘ét&%%s Zlgglilbinmﬂgﬁg Lar%%&sha%(as &%ﬁaﬂggi géh](%g forms of

these FicBHtORy. 2QORN redpitfli HG1ide Femm (59 %tﬂvﬁhﬂg 1¢6cpisid) SRIMEYRIIB (an
half life of human FcRn high affinity bindi ngﬁﬁ

"inhibpion geeqnterd b svhseinhaye Saslé%twédno acig) sequicncesrthaent dlifi
cytop B AT ECob aNRRERE Feeah i TR s CRTepLeq AT Eor
tyrosiR&bYJRE F&Eﬂlﬂﬁi%n nh A %ﬁ:ﬂAMmi SABNhsie Fﬂ%ﬁﬁﬁmlnhlbltlng receptor
cytotoxicity" or "CDC' refers to the lysis of a target
FcyRIg chntlanns tah anpmaeencmord&rqsowﬂj aseremhibitdat tnoaf (6 p itshe

eytonfyii degmp. anzer Py Bt s Revdobgl dade-234 1997),

FcRs %&Eﬁ%&&l&&a\t&bh@rﬁwmﬁ&l Rsind.Hevt BBMRARPIrPP7-ad (31991) Ca el ctal.,
subcl ass) which are bound to their cognate antige

Immuagwethedeé: ﬁﬁ+3érfé9194)amd| dedldasref ala, JCD. é:és)aMedell}ﬁ 3%9&41 (1995)
. S NEAR M
Other%g?ﬁ,olagle tho_tsgg ?e?_ &ggﬁ i eaggﬁh%gltlbrgr ?rg P%O&npa[s%f‘gigm the term "FcR

hereuPotheae@ﬁ bide inchdidea fcsncohithl @bdpesreHcIGE, vﬂﬁ@d Qﬁ}e SEIRET RS
uences and i ncreased or decreased

transf@ amtpmﬂgxlgﬁséo thesfetus Kedyqrst ts Jphﬂ@ﬁnolr\b” %871@29@51113|Kim et

N Lt e T A T

[00791 ef er eNEO00/82672 (@Ir@ta,) dhﬂmﬁ)egatelbetiy ahrlanis with ifpietd or

.. 164 41784184 (2000) [0083] The term " Fc. .

dlmmrsgaqib dpgp &P nghpetmnige Higepatpusnap botin gs specifically

incorﬂ?ﬁ’é%ﬁﬁ&jéinqﬁr re%ﬂ&ﬁeage@%ls%%l'ngﬁlg)ét Ay igH @‘H@ﬁh?’@b 16591-6604
whi ch conprises an Fc region. The C'term nal Si ne

(2001§.r esi due 447 according to the EU nunberi ng systerr) of

1008057 11 SFTRSR DS ePE s DRBE HICLe RoPBLisRof Rabiietc 1997,

Hintof QGOJDGB[ﬂdEEQg fohRnHHRNGn @Fdodanﬁ ReQEH RAf (R MAMRFRRE Besh
Accordingly, a conposition conprising a polypeptide

affinityayidige a@lyF@tldeg Farbearsededi g, Ioranipeni¢ myesrritensfeetnd human
d t.h
cot TR kGSinBRUHRFPLR SR lblBals Btk Bt BERE vaamou

polyptglhﬁieg(447 resi due. [0084] A "blocking" antibody or an
ant agoni st" anti bOdé@Fnl s one which inhibits or reduces
[0081ph of ogl eamplerany flenendgnt ciietaitiivygen “CP(hiralgss tophelysis oéa target

o] t

cell ngt{ljlg ?{r@g%&egol@tcbgg%hgeg%ﬂp zlf\%tf\’}]ttlglq 8Pt1h|%k§|lat%g%ﬂt&%gip?ﬁl§nent gatlhway is

initiatad by Hiethindihg bhithedmsti ogelponeﬁtﬁi@&iﬁie coGipl@nént System (Clq) to antibodies
adm ni strat.i gln refers to adm n| stration of the

(of the, gRypipRIEate sype S%)d’iﬁl%lFlh'ﬁ'foJ‘é)u tethgis coppicEtisen A A8Ctt e

comp [RAG: a&i‘?raf’i‘&l L@, Jg%leéd?ib%&ﬁl Lhanaretbisetel f got
(act|V|ty for an ex peri od tlrre

Immuhbhir\/&rﬂmdstwaﬂ& abﬁ%n)uma}rbdpewfomsdt reatment that is not

[0082£y2|3 Ieg tpl,yp 1%/ ?Vgl?lgnt\émvxglﬁl alfteredrEcerreél% talm%ld aculiI se({u%}lpe% rancli S

increased or decreased C1q binding capability are described in US patent No. 6,194,551B1

ipeimgrigein the

and W099/51642. The contents of those patent publications are specifically incorporated
herein by reference. See, also, Idusogie et al. J. Immunol. 164: 4178-4184 (2000).
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[0086] A "disorder” or "disease" is any condition that
woul d benefit fromtreatnent with a substance/ nol ecul e
worommtisotl of the i nvention. This includes chrpgl/uSzng082465

acute disorders or diseases including those
at hol |cal nditi ons whi ch predispose the mral . to
[00835) he di gf% TERIES TP HRTISING HOF ‘15 °ng® SQéﬂﬂlpgg’PSP“de such as
an an%oﬁgro@ %ﬁmh@aom%mh I RBLR @oﬁﬁf@s%lmql@g{g@ TR CABARha@Délne
benign tunors, carci noma, bl ast oma, ~ and sar cona.
(resid@o il @qconisngwm 231 Ieumlwrmg sasbcm) ofthe 6 p r@(@em@y e removed, for
han eneS| hout
examplbr B BR BB REERS gy Py itFe P by Srsbmbidl et Rtine fheteic
acid eﬂ@cﬁﬁﬁ\g?ﬂl@tpb%epﬂldg | RBRLiRElY, IBFhFRIsRIbnBosRHRSBE a c}Jolypeptlde having
rheumatoid arthritis, dia etic retinopathy an
an Fc semen aespsling mOBE|invuEop epmeompréscipopnsplides veith Ka47, with all K447
sord [ ¢
remofi 8 EfxuR poRp S A AE R BEK A GETIuL°
[0084pbnor Ml “itedkingdrantibddy @tdnCantabonistantibdaydi ﬂﬁfﬂWthhhﬁhlbltS or
cell proliferative di.sorder is_cancer. [0Q088]

redu%%bla@éwah@tl&tﬁ of theragtigen ib bids. R@éﬁ‘ﬂ%&?ﬂ?@%@qﬂb@ﬁwmntagomst
oG SRS LMK TEHL MO ORI B,
[00851 er s "6h1mne:|" admindstrten gefst's, to "admiidistpatiohiof dreaetglemés) ina

. di sord ol i ferative disorder
contifgR Fage ‘ngxf’ oSl odee o GantiBRape e el gt offect
(actlviwf‘fotf 8 BBend@Nedibd ofNflc. CRNGRTIAUS” adBin®raliOn %rtreatrnent that is not
descri be the physiological condition in manmals that
consep@l@pdmlwqhwh mtfzmtpélpnzletﬂ rattlyeruﬁ Fedigliangdreel |
r owt h/ el at i

100867 0" o s g6 e oF RBRED T RBree PRl g freament

with S@bSan®/malkeulk @Hiﬁ%’fﬁoﬂ ofmlﬁvmfohl quidnclad&mkasc d acute
such cancers i ncl ude s%uannus cell cancer, small-cel
a

disordegiy dispascsrnclydng diese patbelopicphgagdeipne @f,hlch predispose the mammal
f
o SRR FATE, Ry AL A0

maligg@s andbadigs tunab, caieeia, bpateiaatd earcand eConditions associated with
gl i obl asto cervi cal cancer, ovar| n.cancer, liver
ab nor@é %reffxcewvgﬁw&lp W?es%lé‘ﬁ]é‘fiﬁwﬁﬁlt it gg’é“@“%%ﬁ%@?“ eagrgncell
prohf&%ﬁ&eﬁlsoﬁ&ls%ﬁ&ﬂﬁl dcBBNESion, FIARIRLS cgéteél‘ﬁﬁéés@,erheumatmd
car cl nona ivary gl and carci noma, kidney cancer
arthrifid, dexbegaretieopatipy st mogagancer, vul val cancer, t hyr oi d

0T AL S HRROTE 9550, CaNEEr T SN Prcrr

disordeYsStheGist aisbaateafmmrme@ﬁe%l of abAInla€adll p@1iMRMon. In one
di sorders that can be treated by conpositions and

embodgiant dle el nrhleferawémaomr isTheew. di sorders | ncI ude bot h
[ﬂﬂssﬂon neqpl ast.i ¢ anggneo tic lﬁond' tiansy

i sorder Ih C‘fflsul%fg le,l ! a r e erﬁ 0? nﬁ?RIaS&C Cﬁ e S Ca PE)OCiléeratlon

whethaPaBgndn® Gl%)dm@ﬂp And €10 Ptea&dnic €rod w@a&&oum@dlm dfd Btue@r he
not | mted to _undesired or aberrant hypertro
i; \§§ﬁgorder” and

terms g EqrgeY t | G@ncorpes) ratedi rolifieraliv e diserdera) propésati

“tumd?*H ot hﬁlupall ?%Qaﬁfwé & Pe‘?érﬂef&stg $iereiit. ner oscl erosis,

erosclero aques abetic ‘and ot her
[0089pr ol i f @hatdre "Ca&tceﬂmpat' tdnesrousiCietud itagr at@tmlmt;ha@hysmibgical
prematurity, retrole fi bropl asia, neovascul a ) )
condi @%@é&%@%ﬁd@% awaﬂwﬁ Yreprierdfurtareguiaied o ll%re‘éfffmrohferaﬂon-

Exarnﬂﬁg Bk @Jnc@pﬁmde SN ﬁl)t lﬂﬁﬁ’é’@t%%‘eirﬁhbﬁg,t lkl%hoﬁg,rm%%ma, sarcoma,

and leukemia. More particular examples of such cancers include squamous cell cancer,

small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung, squamous
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graft neovascul ari zation, corneal graft rejection,
retinal/choroi dal neovascul ari zati on,

woewvassat ari zati on of the angle (rubeosis), oORUI/ER2008/082465
neovascul ar di sease, vascular restenosis

arterjovenous nalf rratl ons n| n
g]ﬁgr, ggstromtestlnal

carcingBRH RO AS: ARER &F Tt Hﬁ’ﬁ]ﬁoneflﬁ’y

cancef, 'pﬁﬁér@éjcicr&n@'rag’l?otﬁas%ﬁ@ d8&oal Eaﬁlrc&e @{Iar%d:aﬁ&é? Elivek b HRMEL bladder
transpl antation, chroni'c inflammafion, |ung

cancef, patommas broast cansat, @010ur¢gn¢en,1 qspiqrfsofsﬂto@ncegeqmipmetrpld prrauegme

carcr Rt RSt ang e Ka e ST i R predt piis Vi

cance€ GBIl Aaed, hdpati€ YdrcinbAdMBaktricSaaAeM @klahérhh aidBlations types of
pannus for mation in RA, nyositis ossificans,

head mdme EdpsicE @W@gwlammfuaaalogm@ﬁaﬂ%dm many djsprders that can be
SCi vahian
treate{é ﬁgoneiﬁé){l%%rfssa%dgﬁgh B3 g ¥1?1ey1§i{1 n%foﬁ afg; % égéggae%??neclude both non-
neopl{gpianad asdplistis coﬁdm'pﬁr tNmipﬂasﬁy ddo@eB, inbludaByt ddoOW& limited those
di sease), uterine fibroids, premature |abor, chronic
descripgd ¥Rt i on such as I BD (Crohn's disease and
[0090]JI Cer atNlo\ﬁeneSB‘gkt'id ordés R w4 gfeaﬁott llﬁﬁieagé Lfdbsired or aberrant
| anmat ory I sease, nephrotic syndroneg,
hypertmpleﬁ arthudtio rhauberaid atthmﬂls(sRR) pmms@rp:smlhtlc( ploguas asaca@iqsis,
heno h|| i nt.s, er.t rophi c gars, nhi bi tj on of
stherqyEit gy ST gl b foreh R i g Bica
includif®d fe@ih@&lﬂ% of premarkas ir@folciEl ﬂrgﬂﬁﬁﬁr%eo{lés@ﬁlﬁp Bfucoma, age-
vascul ar adhesi ons, 'synovitis ermatit
relatefb n@@nllaadwnafatlats cduetbagc n}@emlar:@demaabor@wl unsomscwlgluumoascomeal
sociated wi,ith peri
eratt i p e PR B S U e DR Rb el o SR BreF Rlgrigation.

neovaSéul&tidbn bhtheaMERY(HDBoLiS), @Jhlzﬁﬁie@%@;&ulhﬂdl%ats@ rvabdifar restenosis,
natural course of the individual or cell bein

arterigvepasaal formptiean(ApeMpape s pgietaehemgicnes, apglgﬁgww thyroid
r b

hyperffes BTbARah PR AR ARa00, TR SR oB% ARLE Dusp BBl R fonic
inﬂan[rﬁ@twn[ emgenffmalbti@n aeyte Alnganjuay/ ARDS) keS)sptioas;, pulrnonary

di mi ni shrent of any direct or indirect pathol ogi ngl ,
hypertegpigBqiieirgst BmeRyY §fleeigas ceispry) & mané FretssQsiafeq with acute
ok JEGFEERURIAT Bk 2y 2570 LAY BB aion i i, oot
ossificapni lgpevoparbaneometion prstgaabiiss (QA), sgretapbauicseol wystic

n& i bodi es are used.to del ay d(fgel og nt of.a disease

ovari 186386 €R qmetfle%g%rd ﬂ)acg@tﬂ ISEASES apcirgfmtgt (éornpartrnent

syndrah@ftﬁmb bywal dTRALB)! utc AR BLIIERS SlcAftite BibBE 'Eﬁfbmd\{%mhﬁmon
i ncl ude, but are not limted to, farmanimals (such as

such asdiz® (é?mdhrssn@e@)se a@b@lpcraam eaditis), rg@d sllgmait hejegsiopainglammatory

boweld(fllgﬁﬁﬁ%rﬁgpl?rg{i rdﬁ%rg rﬁg%;s%iseld 8 t’d ?g%r at pass %ro gv%ﬂnon cancer),

hemoptilliBRints] BpSHfopaIt s38rsinAMIGR of Haﬁr%'r@kd!hn @sl@t’-’Wéb%r syndrorne
donestic and farm ani mals, and zoo, sports, or pet
pyogeasi grangoma gelrpleal feeplaties sderodermas traghgwaa, vascglar adhesions,
e
synovFE LSRN K prl QBRI RS UTRBiL b o ShRERLKed with
perlcafrdmspemd pldsrabéffiisiore necessary, to ach| eve the deS| red
t herapeutic or prop actic r esul t. [0095] A
[0091% { her aééd‘ts?%lé?w etfq%[gf:qtvée TS bR nlca}flntgrventlon in an attempt to alter

the nai%fgltsiogp%q{f AR (RS Rra B c oY@t ARGRI(d hﬁlgcaﬁlooef@%%ﬁd SRR for

| sease state, age, sex, and wel g
prophiyladiswir dughg thermdutshef clinical pathology Desirable effects of treatment include

preventing occurrence or recurrence of disease, alleviation of symptoms, diminishment of
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ability of the substance/ nol ecul e, agonist or
antagonist to elicit a desired response in the
WO pa@vwesoal . A therapeutically effective anouneCT/ESENS 82465
one in which any toxic or detrinmental effects of the
subst ance/ nol ecul.e, agoni st or_.antagoni st are :
any digeRt Rk [MHEE PN Hcd! RRPSRRTCr L (g e ey g pregastagis
decreddindthO Y bRgkéLablobr&bbhaCihMRrARWHpal 1285 b B the AiRBse state, and
~anmount effective, at dosages and for periods of tinme
remissiet esaIryyed mogdsise Ve some cobedinmdtspamplodicaetd wed éxddlay

Typi cal.ly. but nat necessarily, since a prophylactic
(deﬁ%g%ﬁPtaﬁggﬁwfﬁggﬂgﬁ%cts prior to or at an earlier
[00925t age of "sdbjeeRsCa vérieDrdIE GREMIaBG! 4 fahinal ehdRGiréfdRbly a human.
ampunt will be less than the therapeutically effective

Mammpls iirlude; Dege natenitest tey fagptaptngals (suglyaneowseind sherp), sport
. herej fers.t ce. (:nhi bi or prevents
anirna{ 0% Sf SRy el R PERED bR, iOCRBE T o' o
[0093¢el | s. "NMani£Y foriparposésestdadirhent irdfelsuolany adimabclssvfied as a
isotopes (e.g., At211 , 1131 ,.1125 , Y90, Rel86 ,
n

mamrpgly wgluding fusans, deimeshe andpRpm AHENG S ENE £89-i SPEtS 9 PefFwimals, such

as do%f hénléés_’, c&p,%%p&&apfez&%lﬁ aGEMapnrfalds hﬁiﬁ&hm r exat e, .
driam cin, vinca al ka o?ds vincristine, vinblastine,
[0094¢t oposiAdeeffedoxamubinci mafersrel qoreabcnt effedtiomyas idnsages and for
.(ghloranbucil, unoruhicin. o other.intefﬁ?latin
perio

da
GEMTE NERP el UHEVF MERHREHESNEHEP YT Ol ALtc rekult
[0095pUC] e0laydth Gra SRR ABSTRRLE RiBLAC Sf a 3MktdreYinfble@tChaRSary
smal |l nol ecul e toxXins or enzymatically active toxins
accordifg bafactors sich ap theghscasqitatnt ager scanindaiveight qfithg individual, and the

... includi.ng fra nts and/or variants thereof, and the
ablh%%ﬁ‘% 6%bsgaﬁ1€?/f‘ﬁ’ﬂ%}&eo?g°£hstt OF ANgeqn! é%ﬁlﬂ%{s% SupdLggonse in the
indivi@@410W the¥apelticaliy effeetive aa@Rnt § akib®nd @5 Ghidiedy heliovk ddrimental

tunorici dal agent causes destruction of tunor cells. )
cffectp ghipp pubtanchardeduds: apeistios apigeenist argogwelehag bxithe therapeutically

y in.. f |
ncBANAE A58 RS AT R0 EERAASAL
dosagasartdio® h efivals @ din{SHECAN(T o aeliizh o sihdesiphibpropieylacl ckydult.

. sul fonates such as busul fan, .i npraosul fan and i
TypicgilpBator areesspily. istich 8 Sraby HCHS deiers Bidda SUYEHDBERIJRET at an

licF &4 Rall 0L AN less th
e Byt 00 BB LA SELRLDRSAH e
therapteniiet Iyydffenevedraounte, tri etyl enephosphor anm de,

ri ethiyl enethi ophosphor,am de and. e
10096] 1 1o HYP ST Bl BRT Hore R boEh hASIn e Gpte pypance thatinhibits or
prevegtg :ﬂ%flﬁlg&%&elt (?;Lﬁllglrl’%d/&t @ﬁ%@@@ﬁc&on of ée_lls. IThe termI is int(ended to
' a-9-te ydr ocanpabj no onabi nol, MARI NOL(T));
includseadionetiyadintonss (¢.apAE “oﬂl;“n,é 37,0 gha SsRe'beful'i nBE “aBi’dnd

radioa?:gggﬁgéogﬁg ?e . %%ﬁ%%ﬁ&&%gg?ﬁ%gt .Prfllteti}]lgttra%agl fa)lgrlila?rnicin, vinca
alkal ANRTHEBARI, ¥ Inbla86RS, ¥opasipé pibegiticinsmepahias t rilomasid C,

9- am nocanpt ot heci n); bryostatin; callystatin; CC
chlorapgfgwil( davepidigigor ethcrgtsr@ldigigrgcrarcnayass Mddmgments thereof such
ol ORI OBHAE FRLEGHSSLS sLORIPIYA TN o
enzynfp@ally adtivandsincofipicepil dunpall pband ocaniphbgdiyin) incl@)ing fragments

dol astatin; _ duocarmycin (including the synthetijc
and/%ﬁaa}aa&l}égr,eomg AL AR ae?%ftumm gr-an F%‘G?W%idfﬁCiosed below.

OrerR3REE LB s Rr B BOLLCAN) o O AL 698
cells. chol ophosphani de,

[0097] A "chemotherapeutic agent" is a chemical compound useful in the treatment of
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estranustine, ifosfanm de, mechl oret ham ne,
nmechl or et ham ne oxi de hydrochl ori de, nel phal an,
wooenwenbisehi n, phenesterine, predninustine, PCT/US2008/082465
trof osfam de, uracil nust ard nitrosureas such as
chl orozot oci n, a@%l ne, |onustine,

cancef; glcpieﬁé)?c graet %fﬁpﬂi’ilﬁs‘?tg?fﬁé ine bt rigaeshie Ruchasthigtepa and
CYT@mN@vay%l@@hb@h%wes alﬁ&} sﬂfonategihucm@m&faﬁ n@pws%@faﬁlah&

cal i cheam Cin gamTa and cal i cheam cin omsga (see
piposdfay; azifigmessuclie trenzodbpa, Edrbogmeyle, meBBedop8.3and8Gedopa;

cthylGEp B B i SR SRS Reck o Detsptins

trletyléﬁ@hbqih@hﬁﬁdQ hriefBRERkROPhoSPIRFAMIR 228 tii@Bihetoldmelamine;
chronmophor es), acl aci nonysins, actinomnycin,

acctogapinsraspgeinHy buljatacn ppdbul W@) lglta- Qééftfa}hﬁ’éWémiﬂmel

ron AP EUIN O  BEDHE o AL ELGP By S UATRIV B

campfotitcmzorchdingthk sparhbiiafguc &@B&&W@WWﬂmy @PTein
(includin hol i no- doxor ubj ci n,

(lﬂno@ﬁ%‘h&ﬁh‘[ M%@)@I ascsylgmpipthecn. sappelsptim gnd Sxagrinesagntothecin);

bryostlﬁgg,r %EL?%%QI‘P,W LI@B Flﬁéludlﬁ% lifs lélgbfe'légm, @acﬁélggt 9%81; bizelesin synthetic

cin, marcell onyci mtonyclins suc
analognes ppypdophyQptonyc (ppﬁtqﬂnglllm:c &ad; d¢n1pmsgm amppeophycins (particularly

olivo [ otfro u
crypi QAR s BB < s B She Ry in LS et
analofHRER -1 4B ardlREBi JTRX1); 51'6@@@30&11 Banc%&[s‘t&?inch@arcodlctym
ant1-netabol i tes such as methotrexate and '
spongstating oitmgemoiustafds-sEg)) as ¢hddriambaeil.chlomadpbgries, chalophegphamide,
denopt.erin.. meth ate, ptero ri.n, t.ri rexate;
estran SR I g SR8 e BRIk oasi BB R G
melpHalin@2 iR bihin, tfhicBehtainie NG ediytuk i ko s el dFa g bst@d;
anci t abi ne, azacitidine, 6-azauridine, carnofur,
nltrosglypg%ﬁ;%b,aﬁ éarnmsg%)@pr@ltqg:@l fetesaiuptings iqgmﬁ,gne nimustine, and
rammﬁﬂ 1(1?1I Iﬁmb%ﬁcs glllc%xalért %Qﬂﬁ@gﬁ&s S%Cpali%ﬁ amicin, especially
usterone ronns one propi on St epl |osi ROl S
cahchﬂfﬁmctn gshant, antieshcﬁeammm einegdlll i(secaelp € Aghsw sQledm &gl Ed. Engl.,

am nogl utethimde, m:.t tanetrllostane foli.c aC|d
33: 183a 1t P%ﬂérd@a@wraémfm%pg HV%H%I& %’cf‘éﬁ?%%‘ﬁ’éa as well as
neocaﬁlﬁﬁ%ﬁ%ﬂWﬁré}éﬁ%‘éﬁk Eohr CI HLe'd & aﬁﬁéﬁotlc

uraci|; ansacrine; bestra ntrene
chronmthbnea)x a¢leq1na)m5mﬁsa mmm;mmmaumlrmym adaﬁmnqlhbmnycms

fornit tinium ac an epot hi l,one;
Cac““@’f“@ﬁ’lnuﬁafrﬂi 101@@?% n?ﬁﬁﬂ} ﬁ@lﬂ%@?ﬂ%ﬁ%@é’ lycingh, dpeiipmyecin,
daunor@bid 2 b MBiciATRYdi &S5 8R4 Sn e Bind SA DRYA RNSE D @B%orubicin

ansam t oci ns, m toguazone m toxant rone; nDpI dannDI
(lncludmtgrra@phﬂem-@xmndsmat dymnompiphakied- dOPplmlaﬁme'd?B’ﬁOhHO -doxorubicin

and d-lf)o%lsy é(;gogf%lﬁllgf‘ 5 C%)lrgg %qﬁam %a{uﬂ? Rl Ocar b I(I:Itl?y%ln [_Ellj ny)cms such

as mitohycin' @ZA¥PaLIIRI st X hdgal Sh ¢, ro’ﬂhﬁon@@ﬂnﬁ Q@plomRid) Fotfiromycin,
tenuazonl c acid; triazi quoneg;

purongycn, QQEIRWFIQhIoépﬂlbiqllétSFf?Ptngﬁ@; stgapfazRenhigbel§ikn, ubenimex,

zmost%ﬁfg,% bfiltlsl yanTl 1%?%193(1&‘[98 su\ég élé Iﬁlgeg{o?%f%rﬁ gﬁ%@ (ﬂgopof‘acqln@-FU) folic

vin

acid aﬁhlbglﬁﬁlshléh a@ dendpﬁﬁﬁhﬁéﬂhﬁ‘eexalm preooptsiin, Mémetretaoh pariné adalogs

such mf[g&dga tg%l, Gﬁff‘:rgﬁ%g{pglgl?lg ék%%ﬁ%r&r?ez{lg?oegua%&%&%&;{d%ee analogs such as
| idaitbe Bri sk Rlind c fin

anc1talBﬁ1% J), %ﬁ RAXA o aﬁfr%n Creno ﬂﬁgr fr 2@3’ &ailhg(g%uﬁﬁ)g E gﬁ%@%dme

enocmahmepﬁmtuurxdi@, amirngﬁnatsudmsaialmm:(bnet droslos{aAniené peopionate,
ar,maceut i cal

epltlo%t%—l@ﬁ@ 1P§tarbeo;[(eé? i%ggqenre? ﬁﬁh '159616 éH%i ﬁ:)aingngg u?e)thlmléle mitotane,
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Antony, France); chloranbucil; gentitabine

(GEMZAR(r)); 6-thioguani ne; mnercaptopurine;
woretohosrsexat e; pl atinum anal ogs such as ci spl ap€TYUSI008/082465

car bopl atin; vinbl asti ne (VELBAN(r)) pl ati num

et oposi de, (VI m de; xantraone; )
trilostgqd 1&%%14% F‘@N&%ﬁ“ﬂk‘ .a§ to m&mdpﬁ%ﬁg afonc @@emmﬂlde
glycoMH@ %hﬁh&bﬁﬁlnﬁé\@c\{@%%hﬁg@ﬂ) AmsaBRANADBLSRDEcil AR IEXA tBatraxate;
daunonyci n; am nopterin; ibandronate; topoi somerase
defofamine bdenmcoRiFS; 2@@Quont; felfqmltbmet ¢lhyﬂ1mum| achiiatee aif ENFEIDJQne;
e |ds uch retinoic acid eci t abi ne .
ctoghieltied BTy e D Aokt Mok RS g GRS A8 Rt es sieh s
maytadking @hd ¥ah®8inef mAGKhadbne: hftoRB@¥ e, MSpidBhhoR Sitracrine;
conbi nations of two or nore of the above such as CHCP,
pentoaﬁtnawb@wmax pigpulyiein; psexmbioned-¢thehugyzide; procarbazine; PSK®
polysa?c%ﬁll gcpegko Jﬁ%&ﬁeﬂ%ﬁ%&%{l&ﬁ alf%\ér é\cl(:)’lgﬁgau&%noegﬁgzoxm, sizofiran;
splrogerrﬁatlﬁmntenu&gxnmldmuﬁdm@oals,l bt it c 1 Bt oA Y1 B Jrichothecenes
conmbined with 5-FU and. | eucovovin, [0098] Al so
(espeqiglty Lfed@xinn VEIFACETIE &% Rfein @nanéiraélgﬁlﬁiff}e HEethamANdEs@st s
(ELDHIE'E@‘P‘IL%)EEH@@ 'd%Ea?rb 1&9 &&‘Ea“r‘moﬁh&ﬁl% bf&ﬁﬂbp 'nhtotl%‘%‘ol
ef nes t at ‘can pronDte e grow
pipoboamae pacyaesihcapmbofosien (TAratCly; thartepaofaxeidst egi TA)@)L@ pachtaxel

(Brist Sy Sro T D SR Pringlert AU R AR S P b e BR e

albunﬁﬁ%ﬁ@h@gre@%&)%@fesfoﬁﬁﬂ% DoEg?a@ﬁlaﬂgl' (AGncrfc@h ME%ANRISsical

t anoxi fen (i ncludi ng NOL (r) tanoxifen), EVISTA(r)

Partnqral S@halfrelmrg, IéltltﬂlﬁixaﬁdeT&XOIFM@ dscyataneb iR fcea;Poulenc Rorer,

Aoty BRSOy BRa e o G Al BRBRBLTG pRBGopurine

methdtR& 8B} Flaticlonan L AtRascikHRES ind Qg girt; hﬂﬂolafstiﬂ@W]@IDBAN@)
to suppress or shut down the ovaries, for exa

platlnu@u@tpa@szqiqq@’méémfﬁ@%meeagtoefgntrmxenﬁlﬁéﬂf(tmﬂr@}\l \Sm@i s
oxahp%&ﬁ{1 I&I%O%QPMc[rllbﬁggse \%}ﬁg ﬁ@i %ng{nq} T d p?}ga% %.aunornycm

goséreln adeta relin acetate an ereéll

ammcrptdmr imntioandr egeRsmstashinhibifol RFSH0GE; dlﬂud)mhﬁﬂhylenﬂmdle
bi cal ut ani de; and aronat ase |nh|b|tors that i nhibit

(DMEQ»)ereélﬁNﬁéu%br%rfﬁ&l%%acw\maeﬁcwaéw@Fé@%@ d@éﬁmcemwaﬂy
accepparbf%dsldftg 'a@lgl '5§] délli]\%t ey ﬁ;@ly v Sa.‘é?ﬂeillrana% (fgﬁf%lﬁ\}lEa&g\%sE%fr f)wo or

exa , azo am nogl ute
more nﬁ‘@e sbod suah et QHQP ARGMASY (o) foeeeoedimdeherapy of

f.or nest drozol e, .RI VI SOR(,r oro RA( r
cyclop P RaHIE dospbiis prEsEks. sahaacrbone i .

abbre§1|dﬁ5h et tlatrh G réglm@ﬁ] evmatolszﬁ%a@@xy tEICORAGM SV J@ﬁlwﬁeasmth 5-FU
bi sphosphonat es such as cl odronate (for exanple,

and |eBONEF@S(r) or OSTAC(r)), DIDROCAL(r) etidronate,

[0098 E- S’E\;/A%?%O) 1%%%6(?1511 ()t%llgt(féhmi]gégre a(n%ch%rﬁlzl%%glfa%%gﬁg A act to regulate,

reducé%ﬁbdeéf ihhibii tHel ePeas 6f hdaﬁloﬁésTtmﬂaﬁ pYorhts el gtaatle@f @dcer, and
as_troxaci tabine (a 3- di oxol ane nucl eosi de

are ofteyﬂ@ dhorferra el m&)mwa@ftwls@ﬁb@dsotrp@@ﬁwc | st ingysbe hormones
therns@ﬂfreg.l ﬁzl('elngélg iﬁ‘aé gnttl 'aé’t ogeﬂ{%gi gele%ﬁgé gﬁf%lﬁtgﬁ] re%F]i)tgFHl%aulaﬁ)rs
st gnalin pa i mp n

| ca
(SERpIsplindlediag, Ifomexaﬁqxbeh ta&ﬁomfe@r(nekﬂiﬂl’ﬁg NOLIVIMBEX@T&mo%én)

H Ras d epi der mal wt h factor receptor
EVIS%@&%@%@HO@@ feng ‘r Ezfﬁa)n%f%.tﬂ%mg% FECRG &&&57018

onaprﬁ%ﬂﬁA(lﬁ)ES?/?ﬁ%ﬁ&mf%L %{E%g%t&)on&a%%dé%n receptor down-

regulators (ERDs); agents that function to suppress or shut down the ovaries, for example,

leutinizing hormone-releasing hormone (LHRH) agonists such as LUPRON® and
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VAXI D(r) vacci ne; LURTOTECAN(r) topoisonerase 1

i nhibitor; ABARELI X(r) rnRH, lapatinib ditosylate (an
wEewBoZisand EGFR dual tyrosine ki nase snal | - NnDPET/UBH08/082465

i nhi bitor also known as GM%72016) and

ceutlcall accept.able s
ELIGggﬁQgg upolide aeetate ygqﬂepeﬁlﬁ élc%%tsv ser[eéjggg?tatﬁ a:ngl fraptetgling other anti-
androbHisBER & BRI nilWiG U bidae tihile! Sf@Irémh@s@inhibitors that
conpound or composition which inhibits grow h of a
mhlblt é16| engyrhd eromagase, witioh sagulatesvasirogenTivodyctivhen theadtanal glands,

such g i st RO K E PhighEe el TR oPLA G efestol acetae

AROABIR®SERehcbtake, fdrnh ditaiic) RaIsE ol ERIVIE GRRGforéHoMMFEMARA®
inhibitory a ents incl ude agents t hat bl ock ceII cycle

letrozpleotieA BIMIDEXE wapFazels- dn efiliohancsdphaiYe) of erellssapeutic
L A

OSTA((Y/®)J OTIDROCLL @rddidvénatd, ag-5 8005, ZOBKETNED zo&lalebmc a01d/zoledronate
opoil soner ase || i nhi bi tors such_as doxoru

FOSAé\%PﬁS@)P’@PW“%%%FQEﬁ@ mmléﬁoabtss%EH%@dﬂwmar MCTONEL®
nsedré SGs %‘ﬂ%%ro&gg{abﬂ{er(gslg goxalaﬁeonlfo"?éols de%ﬁﬁ)rsmeg%?lgg)s Srcl:%sense

p dase arrest or exanp e y atihg ag
oligoraslcoadesx piréinylapy dahse gan mhlhi‘afn@retsamn o€ genes in signaling pathways
nmechl or et ham pe, Iatl t hot r exa
impi Gy b Btip el Prodiarshi e puraspmpls BRGat Pl Rab s and
epidein®dRgovith AH6r Ilé@ép@&U(E@TF ﬁ?sv'a&lﬁ’és s@@ﬁ‘ QseT HEN%’T@E‘@ RBc@and

Israel, eds., Chapter 1, entitled " cycle
gene t:hel@py awoames fon wg@pie,sAUaQUFé?ﬂﬂN&wbmst LBUYEGJIN@byaccine, and

nders del phi,a, )

vAX{BER AR Tustor SRR RE Rt LB PR X R
1apat1fﬂ1@czﬁmyq@ﬂe)(arammmah@ BOER dul §snb@1hhaéé%hia%&ﬁol%éuﬂ€ﬁﬂlﬁlﬁtor also

tree. Docetaxel (TAXOTERE( Rhone- Poul enc
knowpq@qr o ST2846); @@@plﬁafr@]ﬁpqlﬁ]@algmqu@ He;sgl{w a¢igs @r derivatives of any of
ﬂwzm§9g1synthet|c anal ogue of paclitaxel (TAXOL(r),

'stol - Mers Squi bb). Paclitaxel and docet axe

[0099pr onot & 'tdeatsiahibityryafgent” ovieh wbed egeihrefirst tollopound or

dimers and stabilize mcrotuybul es by preventing
comperafies Y HSh i Pio#OWith? ichcdlle SHNEISTIHIQ AN AYR- lewsOﬂsle gfowth
inhibifrk BEGE old, (E D ShiC IR Ban e REL TR A8l oPpelsTRRH G a col
expressing ABKpBtin énihasd:dixauqmsmf growthsnhibaonydesnts wmd dreuagents that
limtation, or uncontroll able.cell graqgwth,
block ggll 8%‘?%18’?0&”5?1{?{1 ?tfa&%%@éh%t%% RRasRb SHE asrag ﬁ@ﬁmﬁ*ace Gl
arrest@hd Ve {pﬁzbsl@%[‘ﬂeﬂg agdslear me a@@ﬁl%cfaérs mehgiéltmee&m@ars (QInlAStine and
secretory pro ucts at abnornal | evel S, pgme55|on or
Vlnblaaggfr)ataa@ne@nandftol)mﬁqrmmmIémhlbjtors suehas Idg:gr ing elslpdn@e,,

daunor\;bli;rllrjl 8]%%3‘4% ({T%)lﬁ%mggeu { 8se aégntgghr? Ire]lgr?%}l nal\s/\é gprllll o9&%nto S-

phascSii@bt, forReAUSIc( DNACUKYIEfig a @t saoin ae@kHokifen, prednlsone
adm nistration in any order. [00102 "Carrjers"
dacarbaging, meelpiethamine gespitar Mateteraal - ueiewept.apH ara- C. Further
inforntdton' &h Be tfc?lﬁlt%' iRR0 oleaﬁarséﬁgldf |28t M%h&éls eah nd Isrtael eds.,
nontoxic to the ce bel ng’ expose
Chaptat 1 tdnetlod %@@E‘Syc&ﬂtdtgﬁl@ﬁ@te mm::@gdnes; ané ﬁmimypkdstlﬁrhgﬁ bfnyurakarni
siologically acceptable carrier_is an aqueou
et al. 67\7 éf (gergcﬁlﬁltaﬁgﬁhla,&géﬂeé%ecgﬂly%)}%l gp%&ixa%qq(pac?ltaxel and
doceta@&?)‘*aa% aht c%n&@rd RodtH MehEE EroRp it §Ew tdC @oﬁ&a?&Q?%'ﬁiRE@
I'trate, and er organi c aclds; antioxidants
Rhonq: Houlank; Rgrea)s dcnl\mdcfrorn the European yew, is a semisynthetic analogue of

paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and docetaxel promote the
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acid; low nol ecul ar wei ght (less than about 10

reS|dues) pol ypepti de; proteins, such as serum
W@bwabrs97 gel ati n, or inmmunogl obul i ns; hydr ophPCT/US2008/082465

pol ynmers such as ponV|nyIpyrroI|done am no aci ds

ch as ,_glutam.ne, aspa ine, a nlne or
asseﬂ%@?%wr Sh vl?‘@@glmaf%@éw%ﬁ%a é%lcmélf?g‘ Stbdyeventing
depolﬁﬁét@iﬁ"ﬂ%g rRhieR rdsfs HohOhiGbiHER S LmitIRNO&Els. OF dextrins;
chel ati ng agents such as EDTA; sugar al cohols such as
[0010ﬂhn ni t dhe dpatkdopy'tala disabe influrde #dhpleoonices thaheorspromlmhe
d/ or nonlon sur.f uch as TWEEN(.t
etk ATy PR or Jeah Yl MRS BlbRaEl R o]
uncon&onhu)l@@él@ Rwth.Sméta S8R, lintyE@srerid 1D FTRADER al0thn Mtafli st
pes of pi ds, thosphol i pi ds and/or surfactant which

nelghb@mgs@ﬂ@u relf@@fre feyiokinoy oppthar spergiory Pkt abrmrral levels,
h
suppr@s% %%Eg%%rgs%t?ontﬁnﬁql 7 unXto%PEgIr 1ﬁ¥nqanotlc9 @ﬂl rlreasgg@eh%tg del n a

[0010b] I ayerAdEIQﬁﬂﬁhﬂl(ﬁﬂlm Sd)rﬁbﬂnaﬁoﬂ ®1th'hend cbrpn@ireefnmlwﬂglearmnoﬁgents
bi o] ogil cal nmenbranes. %4 00104]. The terns "VEG" and

includeysiepiligncoys dCQneBgenth %%é?ﬁgl@aﬁ pOmMirystyagip in any QUEgS

5- an I t r

10010305 RO} OrfR y ey a6 MR gtk Reu ol LA LRRLQ

excip@oisdonsiadlideay whkioh @tchednitadic toethé cgt mn/\mhlmﬁab bﬁ'ng pxpmed thereto at

the dqd%egs?g r@hggg%%Xtr%y&%g %@Pjﬂy@pl Celn el?ei 8120?%1 l)y ac %?g Carrier 1S an

aqueott® gH%‘Pﬂ%régl solltioRd @kamﬂ% Bﬂﬁﬁysﬂloggil a%‘ééﬁﬁlﬂ@ carriers include
144(5):853-865 (2001), together vvlth the naturally

buffers suelr asi pi@swhaltee Icm@tea and pﬁhgr:@rgsmd afids;ramtipkid peso ﬁnch[dmgl%‘prblc

scid, Quu Py B GO St oSt B fTg pORBEIETPRE Sich as serum
albundi@ Bt gorOimrhiHogldbalihg glywO@hlw@@Fymg budhtals %l(gérﬁi%ﬂpﬁidllﬂone

its binding toone or nore VEGF receptors.
amincypidsgal 3% slypined aldemans, pSPYREMca At HBYIPYSigpignonosaccharides,

enb t. f r [

O R A
agentd fiehab EDseguagiraildonglsistish & mahdigl boscebieolpsaltifor@ing counterions

receptors, anti-VEG- receptor anti bodi es and VEG-
such arséeg’ﬁflb AnG/AT BRPAHIS purfactangs sych é‘ﬁEWE%TI‘é@G%’@ﬂ}WﬁﬂelﬁlF@F ¢EG),
andPEﬁRkﬁ@(ﬁE@FR tyrosine kinases, and fusions proteins,

e.g., VEG-Trap (Regeneron), VEGF121-gel onin

[00106Pe r egAl HppsoEGH aamablgzemcbtcsn@bsmi afnetiogetypes (a?grpmdsst

nt s, of sens | es dir
phosplipd fRiAS o b T R B Bah DY B R etigh 7 4K
polypé]ﬁﬁf%mr Qh&bodyARLOR) td“@maﬁﬁ*ﬁdl YE@Eorﬁﬁéﬂelﬁ%(Bf thd ﬁpo’%ﬂme are
anti body that binds to VEGF h sufficient affinity

commanty gpeeed inci bijayeTfosmatier, sn@@x t@thel lipadiyrrarepemiget efdvelogisal

rnem,baaﬁeher apeutic agent in targeting and interfering with
di"§&ases or conditions wherein the VEGF acti vi ty is

[00104 VOl VaUe tPRE " VEGE" anl:- SEJPAAE AfSused aﬁ&cﬁﬁ%eably to refer to the
6, 703, 020; W098/ 45332; WD 96/ 30046; W94/ 1020
165-apyppesd yanesBRendotimhiabedlages i factosamhrckried Kip) 14:5a{ }89ns!89-, and

20 GOEREATR o AISGLARRNT RO AR 00 FRERY)

Sciened, 246:1306 (1989), Houck et al. Mol. Endocrin., 5:1806 (1991), and, Robinson &
Stringer, Journal of Cell Science, 144(5):853-865 (2001), together with the naturally
occurring allelic and processed forms thereof.

[00105] A “VEGF antagonist” refers to a molecule capable of neutralizing, blocking,

inhibiting, abrogating, reducing or interfering with VEGF activities including its binding to
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I mmunol ogi cal Met hods 288: 149- 164 (2004); and

WO2005012359. An anti-VEG- anti body will wusually not
wh2wd/ 06180t her VEGF honol ogues such as VEGF- B BCT/US2008/082465

VEG--C, nor other growh factors such as Pl G-, PDGF or

one oﬁﬁg%qV%gl% r?%m E%@%”Jn&%%ﬂ%%gﬁpﬁf ?},I)Ztilﬂ%%g( B}ﬁ)odles andO antigen-

bindifLEAHRIRAMRErBEH FBRb%S thARules a}{g%n‘i?ﬁmf@ﬂvﬁfbﬁlbuﬁf@ﬁepl‘ﬁé){lly to
generated according to Presta et al. Cancer

VEGEthernb9 3eq599ri(d &9 Binding toooepr me&srentmmsezdltlh\iﬁﬁﬁ regapttor

d t - bi ndi e
anibed AN E OGN Feomong Tsesls hib Rt VEGFR
tyrosid@kinadtVEH MIBIBRCHBRMS, 88t MEGH. TApARRedndrdidl VBIGFIES-gelonin
bi ndi n% of human VEGF to its receptor S@;pf?ﬁ roxi mately

(Pereggmy).oV QJEeanéaﬁon@tSaaéwmgl@é@ aagoTHTt VREYH antlsense
I r [ V.

molec;uik% d&!r%lé}ﬁg ﬁJr?% FORN I\ dgpt% %{F% IJ(‘[FJZ e?Q%al%éé ﬁ/g‘e&?ﬁ ér PHGE

recept@ﬁsfl ved fromthe murine anti body A4.6.1. Bevaci zurrab
a nol ecul ar mass of about 149, 000, dal t ons and

[001051 yC osﬁnata@a-V%%F/ apiibadrnbs aantispdethanbindhio, GEGF With sufficient
t

o e R e A B A Mo AR

targetmgemﬁ untetfernglegh disbads bncdddBionRPatherdiothe6V IBBE a8ty is involved.

See. e o Pyead g GapelrtiyR At ross gy D rogarh g0z

WOM’@#%MSD@J ,YEIEQG%@@SB efieg Ph@nmp{ﬁicﬁﬁbﬁm'fmmg% 20030190317,
properties and bi ol ogi cal functions associated w th

2003()&@3(4(}9 200504 &E26e 2BOY) 16 2A% and\RGOI011Di 26% Bgilew ct al Journal of

B VoI55 SRE AR s hpo 19128, A AT by

will u sfof BﬁlmtdSTB{h%{BVE@F 1590981841 R GuclPasV EGPIBSPVBGYL @t i@ Bther
Smad5 and/ or Snad8. [00108] A "ALK-|

growthrf@cé@ré ﬁu@h as RigFePRGFr Ffbi. eld¢l 2atichpahbaatibgdy “Bevacizumab
: - nhi ,
(V) BB o S PR SR o A%, PR O ppapige o

VEGH mohodomg anfilydygxacited accadingttod Brestret bl @cahceirgle@f 57AL393L4599
receptor. activati on, redugpl on or bl ocking of ALK- 1

(1997yolsempEssn Myricd hrman dg@h frmgyorksregions ﬁ%@mﬁspgh%%n
compf%%e%@s% théﬁﬂgg?Bg{)ﬂg fr&%ﬂ@muﬁhé ﬁlllﬂtgf‘\/% omc@&t{‘d'l ngabody

I'gan Ing to
A4.6.1 theulbldmkahtmigtgwﬁtusnanﬁ\é]EGEeo amtacbmdrsesAmmﬂmately 93% of the

amlnongcg,ige&ﬂ bl nq%gré% %\E‘geg)e c]i&ﬁgge rrnggf ﬁq %%rglgvggr’k rgglgns c‘?erlved

from RghMSBeahaid Qfo%t 79) dﬂ%?&lﬁ&ﬁb’e 98§ ivedYdneite rﬁﬁﬁ&%ntlbody A4.6.1.
bi oorgam c nol ecul es, peptidom netics, pharmacol ogi cal

Bevaaigemtbshagadnelpeilar s abebaut 849,000 dultus |apd iscgipdosghated.

Beva%li%rl%)loaﬁnltds(%h (1?11211‘(:2)1{11'%%% Fntamﬂtlbﬁgd Y helgdlnﬁ ﬁlllebanttl YEGF antibody
fragm@ntperhBﬂzﬁmaHn dlsb kab @A s PLARLHS”, (ardRlrthe &G cribed in U.S. Pat. No.
nmunoadhesi ns), receptor nol ecul es and derivatives

6 884&7{9&%“%1 ﬁ@@%@ﬁf?@él ly to protein thereby
L
oSS 3 IO S b

ALK-prpotygicptidcadtar s@ plsysicabl blmrmbﬂq;r@bem@taad bidogicyrfot@ions a55001ated
RNA apt aner s

d ribozymes_ a rot In sone
with fé%oldﬂﬁéﬂing eﬂfh?@l%% ﬁlﬁﬁﬂ %@a .agtl @%@ﬂsenﬁm ggre of:
blndlr@D B93 AIQK/}Ll@ahdaé" BW&W&WPN QFﬁvaﬁﬂyAPKt %g?wnstream

rogates, reduces or interferes wth a biol ogi
molecabrisignalyngfe.g., phosphorylation of Smad 1, Smad5 and/or Smads.

[00108] A “ALK-1 antagonist” refers to a molecule capable of neutralizing, blocking,
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ALK-1. [00109] The term "anti-neopl astic conposition”
refers to a conposition useful in treating cancer
W(amwpmmmg at | east one active therapeutic agr@iI/US2008/082465
"anti - cancer agent Exanpl es of therapeutlc
anti - ancer SO te

inhibiifg or %’éﬂﬁ% seffe ey ReoYiey ‘ewth)thff 350 fe of BN Kt dnclucing, for

examlblb Meligdioh @r bfocling dEPATRN NESRRE Ukl CatREERESatict R Mdtking of ALK-
nhibitory agents, cytotoxic agents, agents used in

1 dovwnafmaan molecuhe sigpylingangi, phosphogeeimsi of Sageht Smadpapl@tSneads,

aisrorf R0} SRR B R RTETE SeysR My RS RE T RBRDE Sa Lk
antag@ifth RRIe aMELFi & dnAGMAb&T-bindigi fradhRn#, th@Bbf, prdedfls, paptides,
epi dermal grow h factor receptor (EGFR) ant agoni st

glycopretayns, gh/cmp@ém alyiephpide nohmsneshebdos, oliEragch@mes, nucleic acids,
bioor: aréllpd gbfe&gl?fs %r J% g%t)lﬁég p%%a%&fo% Pégdeg a§18 tlgeui met(abohtes
transchigtibtia lahd trogsl aivhi cbﬁﬁ‘bleﬁ)ludnhai ahd td 1ike. @ﬁﬁag@hlsm‘.ulﬁ) @tlude small
the ErbB2, ErbB3, ErbB4, or VEGF receptor(s),
molequifipBibiigrfRgroieEe apt Bisiopy PEsiTAG (IRg HgE empghoadhesing), receptor

mole !féltag? d?&‘?{é@(f@%\gﬁ%ﬂ"ﬁlﬁh n’é)??lf‘f]‘?é)ﬂ}( 5 ﬁ%lt@ﬂﬂ?\l&ﬁee@@g%l‘r}% ts binding

to its feopearantagphist idRAhts/oAplo2irotedm diRNY A emolbiubasatiteved amal protein,

antlsegéqg%gtegblgsh (ilgl C]I]%Ieta egttﬂsgﬁ g?\;%mt lglg]i:]ég- Ig-tg%éqtmgg m%auést a protein. In
some BRBSUHRATs, Me A 11Vatdobisf Rrathokcde RARHRERULIAak]1Yand

active substance that is less cytotoxic to tunor cells
neutradigap &taslis tivhiblie aprgetss, radusgs andtarsresapdbh biobdgidse pettyity of
ALK_gnzymati cally activated or converted i nto the nore

ctive parent form See, e.g., Wlman, "Prodrugs in

[00100RNCEer TEResHRL fhﬁfl&ﬁM%laﬁidB‘dﬂ%ﬁ@h” 2961s €3 ¥ cdpoks@eit @A in

14, pp. 375-382, 615th Meeting Bel fast (1986) and
treating Ganpey compang at [agidng gstiveaherapertisAZompp Lo AHi-ancer agent”.

Examé% %s{eh%gap%t?cg?éﬁ &(Xrﬂ ¥ n[ce&éée%%t ?go % 4a}1t12%efpla]_l Ica ent

hercifritdsde, bX&hg limlee tq re(girdhgﬁlodferatpbu&c agman pioguth mh@liluﬁlya agents
but are not limted to, ;[)hosphat e- cont ai ni ng prodrug
Cytomcxllﬁ %ﬂﬁﬁ@s%&fséls%ﬁ’t@ﬁﬁ?lﬂ@ hf?F%’éf F %Fﬁ’san%%@fnﬁﬁl%a%ﬁst éP‘?ﬂt‘bec agents,
L
- BB, DSB8 B0 gL 030 L . STDAOF el
antibdglgt ‘dE[‘ﬁcanamonmn tafiHERF 2pargd €GS9, arogpti daymal grybwth factor receptor

bstltut henoxyacet am de-c [,ni rodr.ugs or. .
(EOP R aaman §° bGP G SrERYTG0ok L SR OH AT g ornb.
COXRREbHESe V%E céieu&h@p YhtOFE08s, @?@kﬁfeb eahta%bfnsfeé‘{é QURb@dIBing
pr odr ugs ich can be conver into the noré active

antibqsiwsa)ﬂ@kbi@dm eec ormgre ExmpibEe, EbeﬁyEdan%« joe VdiGiligescertien(s),
inhibi‘t:or% goﬁ tri:ceR{or #gtp%}égglnlg%{s (%%r %lgtﬁp ? Oogvgt]hifg étori'l (;P%délgb anla/or stem
cell ffRMOCARcapatiatigibagelse (Bisevd @Noamm TRAOYAbb2Aund other

angi ogenic factor or agent” is a growh factor which
bioactiyq 4| cagase ehranigd wePsprint of bl ood vessel's, e.g.

[0011 9{ onot y%gg\ '%?cg({ggé" A usé glotilﬂ%@)ﬂl‘atﬁ)ﬁlréfe rt8e eesciugs’or or

abi | i vesse or vascu
derivagive forhoof aepdmmheaunaaﬂg: a:uglea sgbstamct drasis lesrscclytw@nc butunar eclls
not limted to, nd nenbers of the VEGF
compgrgg{q (he p@re@r:drugmﬁﬂ& %ﬁ?‘P Of g?leg smwﬂca? ftryated of gpnverted into

the mBAI%IggJEIL{% 1521{: gﬁsfl)rm.-rgge, i ﬁ%ﬁ&aﬁﬁ%cﬁﬁ& RlddAser Cl’f‘e%lthhé}%y"
Biochemical Soéiety Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986) and Stella
et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery," Directed Drug Delivery,
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ALK-1, etc. It would also include factors that
accel erate wound heal i ng, such as growth hornone,

WO e@alosrset i ke growmh factor-1 (I1GF-1), VIGH, epiTies1008/082465
grow h factor (EGF), CTGF and nenbers of its famly,

and TG--a, and TG ee, e.g.,. Kl brun, and Anore,.
BorChAHﬁ Gt S::? tA-) Pﬁy%‘ﬁ;&’ : ?%%S (h@éi)gﬁleﬁwg}lgs %tggls mvention
includeebifBie nEMERURNS, piipRtd 2omddifthe(#O83Ls tlﬁ@ﬁﬁd%gl@at&containing

Aiital o, Nature Medicine 5(12): 1359-1364 (1999);
prodrigsnsuifateecorddining Pnedgen e¢ptitle: @5 4dni65 5®d(EBORYan{ieo geid-modified

prodrljlrgasglg]sﬁoflsygq%%ﬂ)rggru%?,%gagég%&(—f g tﬁ%rnéfp%%?% 0 aotn%llly rgltlbsti’guted

phendk@ﬁﬂéta‘rﬁﬁ@%@lﬂ@ﬁﬂt‘% rod@enbr offona By QiRERARSHHen AR tRhidelcontaining
refers to a small nol ecul ar wei ght substance, a )
prodrygst rilyerasgtosiae apdl phien difhigrousidine pragrughihishicen pe rppverted into
o . , . ol A
e GRS EAL 8 PPLMRREL 80 BRSPS i
a prodrug foam for 0desinnbis ieneoed includaf but akd dut ligigdgb,apeseesi s,
vascul ogenesi s, or undesirable vascul ar perneability,
chemethergpeutigiagets dgscgped MfiVEect | y. For exanpl e, an
NPt - angj - QgeREsis FRARY: absht? WP P Whdh \Emulates th
0L on st EEgie LRARTE okl Ao AR o bR et the
develeprgent ofiblobb odisels, ¢.g., MoGiatesamigidponkses chdothdbi@cell growth, stability
receptors, small nol ecul es that bl ock VEG- receptor
of blogfl PRrId(@. YgsculqerRes7 LEK 2847 SRIBEHE OB PERFH) N gyde, but
are not g8 d (S WY 1 VRGP B Inddn®ers SNR VEGOfantiROBRGIH§ESGH BRslly,
internati onal patent application W 2004/ 1

in, e.g.,
fibrobl:aggupth Feetdr-famijy 6&eFsi Blkageands (Agopdistilshcehrias, ANGPTLS,

ngi ogenesi s, i nhi bj tors .. 0., ,angi ost gt i
ALK- el HAUId Flgp dneiedalis g dpgel gt iind Mg higeamighas growth
hormdWeNihsulReVike Floysh @dctorI3IGRT), 3AGEL§Addrmabhioaith fahst (EGF), CTGF
Det mar, Oncogene, 22:3172-3179 (2003) (e.g., Table 3
and membeisry itadenilnregd dgenioantd H&itapy Sea ol KigashumendRohmpre,

Anmuy B0 300igh 33 He (POh el L BedSreBiglns a3 bgdato @003y
Ferrara€ ditald a04t@reMEbdisink 301 2218583600090 % T@BhiQH 8)., ORdddene,
cin. Oncol, 8:200-206 (20

Sato Int. J . D ale ¢ | Og%p(e.g.,_
22:654%6p &6 2003 ste2- Arpbie hh@tpttggeé]@gg]eglcafg@msg apd.eypte fut. J. Clin. Oncol.,
A0Sk trials). [001 13] Methods and Conpositions of
8200??%%@@ ntion [00114] The present invention is based
[00112n par tAnOnantihegidpseoisapyntt batangisphsid inhibitoDdufead © at dneall
at hway i nmunoadhesi n .

ALK-1 p (e.g., an ALK-I ] n.or i
molecyr WOk SYDSHRC oy ynuste@iEa FBBINENES C- &f BB HGTHBIY (RNA or
siRNggg% PASHGRIAS. ASisiElel p%téiﬁf@%@&b&gﬁﬂ%gieg}, ah An@0Rly, or conjugates

I'nvention provides a met preventing
or fusdinfifreteentthatafothabimhénd ahfpepimmbiscelstidogantss,arnmodesirable vascular

ure.stage qf differentiation conprising contactin
perm PRI BEHAIC Y OB BEC Lot SRATRDR: 11 S HUBRACS ol sral T an
antibdYIRLIRE btheKiBlthS alMBYgiB&nd WechY R P& BBIRENELT Bhtibodics to
célls, e.g., blood or | yn’phagtl c endothelial Gells. In
VEGHanotibaticste pdeGF tdseptorsy smelil owlgsulpyitithe §lagk i Gl e ceptor signaling

ez PRR TR RS s AR PO PR SR B R GEPIER O e those
describé Ih, a@e RhtSrneBs el hereRtapptchRnaloe200a/118B0DiI tAdtaRiogensis

grow h both as a single agent and in conbination with
agentpalyEmrlugda tagsningiogenetoinBibigrsy ¢ AL KL goHAt B FHAPEAtE, gice See, e.g.,

Klagsﬂﬁl%falﬂld Iﬁ’%rrnore, Annu. Rev. Physiol., 53:217-39 (1991); Streit and Detmar,
Oncogene, 22:3172-3179 (2003) (e.g., Table 3 listing anti-angiogenic therapy in malignant
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pat hol ogi cal conditions and di sorders associated with
angi ogenesi s as well as |ynphangi ogenesis. [00115] It

w0 g00006t8eTpl at ed t hat ALK-1 antagoni sts can bePCBHES2008082465
treat or prevent various pathol ogical conditions or

et e SRR E55, ATRLIRS, D

Onco% ea@ 6949~ 65%{}%@@9% st Taben B%ing WhiiiiechicMhddish; QRd, Slo Int. J.

I mmunoadhesin or anti-ALK-1 antlbody, to I nhibit
Clin. @umlv &t200r206f( 2000 (ARKTrbleddespt Antipagihgengsis kgeranhoteden clinical
nﬁﬂ)aSpeCt the invention provides a nethod of inhibiting
t ynphangi ogenesi s conprising adm ni stering an
[00118f f ect iIN@h QUM CoHhpATYiods'Sf theAiveki st 1o a subj ect
in need of such treatnment. [00116] Exan'pl es of

[00114kt hol J@P @éﬂselttomﬁntlp@ Hsbased i nesrafethe dissevsey Hiabaganis that
modu%?%ﬁr a%%T ypqﬁnﬂagrql %g ee‘llﬁ(;%}rlé 1 1&%&%1%§crlhe\§4an&%ﬁ{l A K-l anélibgdy) are

capabbadflaffecing baah ahgivgerndhis s defll a Ipmphidrgiogdegsy) elnaﬁlb @Spect the
i.nfl ammat ory nedi at ed di sease, rheumatoid arthritis,

inven@ipry ey |dss p @tqthﬂ?w.ﬁmveaﬂeg ddtsrangiatian of gpdgHislialgslls inte panore
rnaturb@ g@%f &?fefgnﬁgﬂla?fbrﬁ%ﬁ%?g%t&tm% ﬂ{y éﬂ'dBﬂh@galQ:E Is Wlth an ALK-1

preventing tunora nphangi ogenesis I1n a subje
antagmmstp flihs iendpthel ml nelhstraay brgartyotypdn ef audbjhetitl ahs.afd. ;elo:lbod/er
onlst Al so. rOV|ged IS

tymphade ﬁaiotﬁ?h%'? ﬁﬁfsb.lw SB?%&‘EHPV‘?@ PR dse methad pE disrypting
pericyle &g@hﬁgﬁo&&%frisﬁigr&nﬁl@ﬂh ’[h%tp%ﬁbﬁgs HRhbh %L%h] a@fooRidt. In

effective anmount of an AL antagoni st. In sone
additiemdsuch agentssyere heunsliibjbe @bleﬁawmlav@lnmw\@@é@ﬂoas phangle agent and

incorB i i PR A RTRREHTR) &L R, B8 38 Pror

pathoRi@aNedridRibhs hnd BRotdaMaRtdcRle PN hAES geh BB adllaf
di srupting perlcyte organi zation in a subject

lymphapgiegprdsitg admi ni stering to the subject an effective
[001 1§ unt Olg @‘é@eld tﬁ&%@ﬁﬁ' ahita ohﬁtss e%@?@%‘ tf@?tp&s r‘é@e‘zﬁt
a4rter cance cer

b ec romtunor, unor or canc
vanowsqia&&ﬂ@@m poﬁlﬁﬁdmsﬂfr@lhﬂofdﬁfﬁt Th/eﬁndetﬁmd:ﬁbompmml aamhethod of
i nfl anmmat ory . medi at ed_di sease

neratlon
mhlblPH% ﬁﬁmlﬁpawg?rtemsmng an&’? fapiits ameuaf phypALKy! aptagonist such as,
w1thoﬁtsl%it§t§dn an A'iLKS ?'ﬁﬁnﬁﬁ@&ﬁl‘eﬂﬁ Ak §nﬁ %h Kj ]| Scthﬂl%d @ 1b1t activation

pericyte’ organi zation occurs in the tunmor véssels of a
of thesAlld dcrecapftdrl fattvery. i hotheroshad thecindérs mapeos dastn msthad of

. ...tumpr qr cancer. [00118 he .i nventi o ont enpl at.es

inhibiFg R O PGS 5 (PR AP MEAE g echS PR ) ALK 1

antag8Hisb Q%ﬁbj@&%%ed‘&%ﬂblﬂﬁbét&eﬂﬂ sorder in a subject
conprising adm nistering to the subject an effective

[00118hount Espmales AﬁKatholagtcngqmdmons phdiserdera gprstatadheith abnormal

lympl%aﬁ\élggéﬁeglns glu% O lhrént%go?n ?] néqlrn%]a!nkﬁ%rt l[ rI]I%I‘%O]ErJ ggticegmey\‘s%sm

cell pﬁiﬁ@&@ﬁvdﬁlscﬁﬂer&nﬁcdlaﬁdﬁg@ﬁlﬁﬁlﬂlcﬁi inflxanRbasmediatde dpkas! theumatoid
di sorders to be treated wth an ALK-I antagoni st

arthrifis, djabgéc repnepaiheanforsoripgis.t BPne@spach hisdn vragien pmyeldes a method of
55 B ) BBen GRIGRLS A0, RSB s
the subjeedmatiiictive hnoddtsf dn ALK-1 antagonist. Also provided is a method of
inhibiting or preventing tumor metastasis in a subject comprising administering to the subject
an effective amount of an ALK-1 antagonist. In some embodiments, the subject may have
developed or be at risk for developing tumor metastasis. Such metastasis may be in the

lymphatic system or in a distant organ.
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ant agoni sts useful in the invention, include but are
not limted to, e.g., undesired or aberrant

wog@ensysophy, arthritis, rheumatoid arthritis RE¥)IS2008/082465
psori asi s, psorlatlc pl aques, sarcoi dosi s,

o113}, N 0K O3S ndly Qﬁé e s R AR ey @ S i ZatiON in a
subjed® rc@hlbf@ih@tahfﬁﬁnﬁ@ﬁﬁ%‘f%ﬁé ﬂltffi‘&:t b @ff&&iv@gn{o%hf M@&DK 1O4ntagonist.
prematurrty, retr ntal fibroplasia, neovascul ar ‘

In song¢ embedimentades subjcat sdfarafroingnmds gemer gtinonor @ma@emt@stams cell
cor neal eogﬁﬁcul arizati,.o

) | d
prolifRRH Haf oS MRGEr a5 RafiSe (T non, By R R feumatoid

arthrifi$ dibalié fRabRitekphndiROVias & Uinddoh%adnhldidiments the dlsruII)tlon of pericyte
neovascul ari zation of the angl e (rubeosis), ocu

organiyapYmeeuran th s acssply o alsub) cetadtlistedsyigh neoplastlc disease such as
atmmﬁ{&gﬁh&¥enous mal f ormati ons (AVM, nmeningi ona,
ngi oma, angi of i broma, thyroid hyperplasias

[00118] ncl udihainvenasecantehplers @ metionl dfatdatiag ehin@drheincéd, sdle

transpl antation, chroni¢ inflammtion, |ung
prohf'i:rﬁ?wea@ﬂﬁ%rfirsroéwd/ogélamafrttfrﬂgsqrﬁfm? 9 PIARER Cog@ﬁéing adpyiniptgrige to the

L n I

i R4 TRBER JHESEHEDPADR.| LGSk, B QBRI G v
methogll ctfsiﬂidbimagdumml] growith inraasmbgert cayprosm gddnminfsteaimyan ieffiactive amount

s formation in RA, ositis ossjficans
of an {1 BpBEYE b driamplikhretiotls BB Ritet T ioph an ALK-1
antagérﬁgtrlﬁélﬁ&r Bufst€ nbeBmit&Ploy bss Hé‘scﬁU&f h@En $h8&aREicrms “cancer” and

endonetriosis, 3rd spacing of fluid diseases
“canc¢ioamireatitis, conpartnent syndrone, burns, bowel

oot 2 S REc B R AL o SR 1 e

antagtiS LRIUME tEDink Ertfoh, 1nER1El@ lbugdrk @6f dhited &), €¢t, uBfesired or aberrant
i nfl ammat ory bowel di sease, nephrotic syn r one,

hyperiyppfss pFtbitis Fhomeiqid arth s A, RISESi§r RAETALY hléﬂu%awé@m}osls
ty e Cy:
v QO o BUAES 5 SRS TP R PRI gatsgnd e

proliféaiies reebeithisy mdruding, reiysp@eivi of pgerastuhi Qe gntdl e‘m@lama
fiﬁr IaS|as sc| eroderma, trachomm,. vascul ar
neovaé

BiemasjaforlgdkmacuinigeprcraionpdliabetiCampila cdema, corncal

j I
neova?ma?%ﬁzg@?xll (F:%g)r (f%ﬁérqgtaheo géﬁiﬁféﬁdrﬁgﬁ éﬁg"ﬁea@ T tftl'@]}gcﬁérﬁ Q&Kﬂ'ﬂ/ gl%rmdal
neovasxampiagen,afcodisswladeat®nion (themjglea(mu@psﬂsh etulat nemvascalrad dacase,

sor der.. 012 nation T a 001
vascufb SRISIOU B0ETous Ba AU S (A 5 Nl P B clogith hRanoma.
angloﬁ%hﬁptkf%/?old 'ﬁyﬁ‘é’ibﬁﬁa@(lﬁé-lﬁdlhg Q}}ﬁ@e%od]ké‘age)éé;diﬁéhl aad &fher tissue
K- 1 i mmunoadhesin or antr-ALK-1 anti body)

transmadmtmns elypeid inflanhmatiest, heve infemapiion, Rowte éuampjlléy/ARLD@ lsepSIS

R R R LN e

assocﬁ%@M1ﬁSidu% RokBOFlodtd MRhAE I/ GANREH)! $}@16$1a1 inlﬂaﬁiﬂ@ttlbﬁ I'pannus
exanpl e, ALK-I antagonists are used in conbination

formagipp i Rk Mypgiip Resids o gdnpertagisrione famgtion osimoepthritis (OA),
t
o QSR SOV RSP gRP e GEAR, Line bR
(panctcatitid) aomphxembme;gincﬂmnmawmt dohehdliseliss) ndaelne &ibsodd, @temhture
rrant. or ndeS|r d angi ogenesi s or

Wi th.
labor. chrasi W@ﬂ@g&ﬁl@gﬁg PHEDAGRo pdisee AR HIcERHY peplitis), renal
allogr@fd AQét%efn?l‘erﬁ'ﬁart?@lﬂo%ePH bdde, Ctﬁt oﬁ@ts%/v%g otk LthdRBRINE aberrant

that is effective or those pu ses, either in
tlSSllCtﬂl]’rESS gavgh émrpcmcen)mbesxty, adipsspassat mas&)gtpwﬁl thiemoghilic joints,

hypergglt?%%{: rs‘%ir‘% V@B ition of ﬁgg !g}olvgﬂ,a(gsllé/ri\h)gg!crtslygclir%n{enB}Irobglehl%rgsranoufloma
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adm ni stered. [00122] The administration of the ALK-I

ant agoni st and the other therapeutic agent (e.g.,
w@niovAoewnTer agent, anti-angi ogenesi s agent) CPREI/DB82008/082465

carried out sinultaneously, e.g., as a single

co sition or, ag two or, nore distinct. conposi.t.ions ..
retrol%ﬁﬁﬁ?f?ﬂ@l%ﬁ%@f& ergas Frashonta: efivh i 8 am%ﬁ%%va%&?maﬂﬂ&
preecipSiaN&kitie b¥ricapdiaBdflstonQB@h! a% thdt RgsoR@MdN B p@tdaRitiGadhd

be done sequentially, in any order. Alternatively, or
pleuragtfusiponBiither exdraplss epdisarders beclpdr dnompmtbelid or gardiac disorder.

nmbi ngtign of both sequentially and sinultaneously,
[Oﬂlzﬁﬂ any%tgp'g’é’i“f” O@%ﬁ@q’eﬁn certain embodi nents,

[00121 ]t er ValsSndidsted Mshve! @BNikXicRtb® prolvRied 8ybink® thLRkS ih Svhich a
nont hs, can be present between the adm nistrations of

ALKl patagaiisisuthorsencdlihosimtmgipgdhasgy oreapsin LK -1 gribody) is

s SRS L 0% PO L AR i g Lol e

combme iy sith aiti-oahcor agedndminsdntiadnigtvgendsid dpent¥bKreht various neoplastic
antagoni st first is also contenplated. Accordingly, in
or nonsAgoPishe Sonditions. IR GRMUDSTHTAPIGY dds | RBteEORISE QB &1 ng
by R ; 9o lanti-
com BT Sl BBy Ly L SRV A AL
VEGEd antiiiosllyy. alinioma cofbodmeannitthe acogl e nesosnagéastic Cconbitioras
a VEGE antagoni st, e g., an agnti-VEG- antihody),. In .
characierized Wy nst Qﬁl?ﬁfiﬁgrdgﬁf@@&lﬁ@ﬁd@g}q Frgn‘raqjélﬁgeqlé)dgﬂglogenesm or
lympiklopMESs. Nae tALquzajnf%_?_ﬁﬁf ERAYadRlinklcARYNRALIL 6+ 8-combination
humani zed A4.6.1, AVASTIN (r) (Genentech, South San
with gapthet hgamodthaOs)effewidd:1fpr thode p@poseB2Othep @3the sarae FomBeetjion or as

0., U.S P . 6,582 9 , 884..879., .6, 703 ;
separdi g WOk 400 B R 2091 PEp Bl R RRATX g be
admirfateat Applicati ons 20030206899, 20030190317,

20030203409, and200501 12126; Popkov et al., Journal
[00122F | nmihe régindgrating OhBYsADRE: andonpa andihg gfher Hegapeutic agent

el . (ST
. HREPIRRAEC atafeodnartrafl] S e Bnd IR o flncouely: g
singleAlorplosi@ioh ag agivat ohbile diinat cdnlysitloys ugh@thesame or different
.veterinarian's discretion, . Do?agti1 adm ni stration and
adminggiration fyHes. | AltBHE oo Cnedriiaens ratkr semitieifriign sah be done
cauc AT 055 AR 28! i dRE ol s perne
combinktompErith scqugetmrtllytandlsemuismdowshy 1t higy sydeci fi ¢ pati ent

ing treated. Suj.table dosages for.the.anti-cancer
o012§fen? B bt bEhc e g T THOTPoReba tgeks t
monttisOcdn® r8dHA} P& ALtk ABMUSHRRIAY df BF thH8r ARtd cdr@fsRlons. For
agent and the ALK-I antagonist. In certain

examplaibe prtEaenser ageat mombie ndmirosterstl firsiefollawiedby tresALK-1 antagonist.
otentiates the.efficac f.a single.inhibitor. Th .
tow<f g, P hER AP HPERY ol QP R lenrR | ArqgphltFris s aso

conte@pfat@ayccofdidzly g bapasfet € tlRgBMntidh pkdedSARFTRGYs@omprising
roved dose. See also the section entitled

a
admimzﬁ%mﬁa@éam Ad&-1 epispergstisush gs meAdinl imponosthesty or afi-ALK-1

ot - Qi St ti-¢ :
aniibdd)f Ohtudq BPARRANL G, SRR AR AL, ARRMMIaRG VeGP
antagostye.g., an pati-Vil @gatodd). slafode cmbodimens the dtrmrgiogenesis agent is
an antgﬁa’(%an C eéﬁr ﬁ%{ﬁaﬁgﬁglagﬁ@?rdg%&garg%}elgéég ,I l}s&%gzred A|4r?6.(1),n XVASTIN ®

(GencARch 28 P &N ERhSisco, CA), Y0317, M4, G6, B20, 2C3, etc.). See, c.g., U.S.
Patents 6,582,959, 6,884,879, 6,703,020; W0O98/45332; WO 96/30046; W094/10202; EP
0666868B1; US Patent Applications 20030206899, 20030190317, 20030203409, and
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agent. [00126] Antiangi ogenic therapy in relationship
to cancer is a cancer treatnent strategy ained at

w0 ndwolostsdng t he devel oprment of tunor bl ood vesBEI/ES2008/082465
required for providing nutrients to support t unor

20050%1?%?0?%61%%8 %‘fgﬁﬂﬁﬁ'&ﬁg’ggﬁgﬂg hgﬁsezég 1R (2004); and.,

WO2@60H0i1 853 ogeni c treatnment provided by the invention is
capabl e of inhibiting the neoplastic growth of tunor '
[00124} t he The bffaﬁwegmoelnasof\mrapeagc pgaventningtared msoadimtion with

rs. at..t.he secqndary,site t her,ef,ore. .all apw n

on A1) fRRs Ol ST RSO Rl S FhisinaP L HRER B Dobie
admil@fi¥iod Rhd a@1ShREICRAISHS tor@ANRES n{h&i&ﬁalbﬁﬁﬁﬁbrﬁ@fﬁtoifftﬂe%n@iﬁ@ns to

are known in the arts, including those [isted herein
be tregieds, The fleseadllgddisionelhedmend an suchrgctersasitbtypaatithsyapeutic agent
to be il and SRLPETE bR 1Bl oo, RO IO AR SO s A e agem
are thd€¥(rés200¢ hisedaund coabe ldeEtred due toGhéd comEnedhctiol (RAHRr@P6f the anti-

(2003). See al so, US Patent Application US20030055006.
cancey fgcgh ancethp Selifrd r%ltagawssaﬂk CP“%H?&&’@HV%%MS the compration of the

u b

im0 B O AT Ao AL el A A Th @ ertd BOADRRf fg am
improwemelpttim theaaftiepyrof atthéragdutidiagent abitt conatoh brmappeavadalosé.oSee also

| ubl e VECE, recept or ., VEGFR-1,
the SW&% ed%%@ﬁwcguﬂwgﬁowpﬂrlpﬁgh%@n . NRPI, NRP2))
[0012f5I agﬁeﬁ&ﬁrcaﬁ*@ttﬁéTRLK P@ﬂ@@érﬁs@ﬁnc@é&ﬁ&n@& e}é%ﬁi': aPer surESFeRor the
neutral i zi ng anti - VEGFR anti bodi es, | ow nol ecul e

same wedightar distustr todreckafr rvdECER ptashomlcnié dispreas ssh (ARFHYMOT, a cancer
tis t f V t VEGF
or s T bigRBRR RslUisPAT 1" e SbeiTeny b PG TR

anglOQéﬂbSl@@géﬂtnatl ons ther eof . Alternatively, or

additionally, two or nore angi ogenesi s inhibitorsnay
[00128ht | onAjntigngiegdc BEriPHi febttnship te prcHals agaRcar fycatment strategy
imecB 9y e L JFCEpAOAABS0LSH 808 GLIE e SRSk s

to suppge Miirfor @owyth. Bffﬁahse(k&lrg&@‘en@g}ﬁﬁ tisvolvadrin bethgdimhaiiy sﬁrﬁme@‘owth
in combination . with ALK-1 antagonist,.the VEG-
and meHEYSriNG RN EARICARRIM A BTV &withe inyeption is gepedly of| n

1nh1b19§%ﬁ%' I{éogl%?cﬁfér?vv@l{ ofttlﬂ o BMER hhﬁﬁ%ﬁiehaﬁ wdiNg p?@s%ﬂﬁh%metastams

nts usetu or co InatIO erapy W t
of tunmrKaﬂ thamstcagdary sttes, tekefde abiphverg gtk ef thehlemarsibysyther therapeutics.

00127y 35 M AT netoRrun i GRoaR e Sep armgtien fd awaepiiy e e
inclufiMPEbLINERS) herSREOBL Ngka gﬁder&ﬁeeékﬁwm)nwe&ﬁb@ Bﬁdl b§,ANE & armelict
agents |isted heréin and known in the art

and JaoMitnat408 ROt 29 (@AA0); Forrareetrrdt Nablry Remwa&nlg Dasearéry, 3:391-
400 (%)\6% gﬁo{oeln? gpr(l) d(bd&éc F%EQJ&EE%? %? agefe]e absro a(%ernt IKi)rp?lcation

Uszoo:qmd 006 Bitde %ﬁlbb@lnﬁéﬁ@ A LR antai?gmm is'B&d i dontBNat@ with an
beneficial to also adm nister one or nore cytokines to

anti-HHEF pentrabiping appoahopr thementhardpremether Xgit antpgoassef a VEGE
recep{o? %I%??Or%lgagﬁ(gﬁdlné E)Sl} h?t\gﬁnhécpt% Rt g%&%{%{fﬁ% s%h[ﬁfé Q’%g}Polfeceptor (e.g.,

a cancer,
VEGIgl| VEGHR-2.evVBGFRE3, db&ﬁpdl@ﬁs) (elgy NRIPT, NFSRB)Y frlgnents aptamers
?f f e‘it i ve ampunt s of
capable of blocking VEGF or VEGFR neutrahzlng anti-VEGFR antibodies, low 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
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ALK-1 antagoni st (and/or an angi ogenesis inhibitor(s))
and one or nore chenot herapeutic agents. A variety of
W@ bh@aosiser apeuti ¢ agents nmay be used in the copdi/nsm08/082465
treatment nethods of the invention. An exenplary and
nan-ljmtin st o enot her apeuti c
may oggRrhiieos mlglsmrifiﬁoc}gapﬁa%mfd@ﬁ@@ o SEEEY Bipsasig and other
agent Thﬁ cBUTh BhdbARdn®Rdne br hiog: AlditidnapiHeAPOmMiSigeARde Fh &nti-cancer
chenot her apeuti ¢ ‘agent can be done S|nultaneous
agent% cgn be admimistirng mecqndnmmntWIdnAbK-hentagmlsﬁrthﬁMF@F antagonist,
inct co ons, using the sane or different

andm%ﬁ%iﬁ@%?%%? ﬁg?%utes Al ternatively, or additionally,

[00128)e admi Bdr&lin Adpe@B of R iRRnBENIREAME Bl dudit lay¥entd Bse@il for
order. Alternatively, or additionally, the steps can

combwetlmwwmamswah ebAdikrdtenygowist iBeluac @@Qﬂ@ﬁ?ﬁ?fdhﬁwlﬁh de-g.,
surget tl@@@ﬁlﬁ%a‘é{nentsn(fe%%nx%lg%r 1rr!1(9at?o réraadﬂllglg{?ﬁ%wacﬁ()actwe
ervars ran m m nu weeks to

substameast) mLentb&ﬂ:raﬁﬁf peasent wile hﬂﬁ:‘rea{hc%h@ead;msmdﬁtet@h laodBn®#n in the
he two or npre COﬂpOSItIOhS For exanp

art, Ormg}%%@%@@mﬂc AgERtvesy Ob%ddafd?ﬁ%/stf@r%dnqm ragtlbodles binding
the saffd dr%% R%rd eﬁlrﬁ(aﬂtlg%ﬁg AQ0BL& herdR V&Y 6L ¢o-admin %sterﬁd to the

st mul t aneous adm ni stration or admnistration o
patienAL Beetamta glanaysbe pmictirial o aadmisisteabnoor mbretdyeokines to the
chenot herapeutic agent is also contenplated.
patietkccor di ngly, in one aspect, the invention provides
[00120Ft hodgrepiomidrapdadicadhRi stration of a ALK-I
antagoni st (such as an ALK-1 imunoadhesin or
[0013ﬁht i - AlliKone @mwtbthdyl)venflom prowestss byncslatrd ofi tstating p disowsfer gsuch as a
enot her ape @ nder st ood

tmorb?i civse et arelip Ves‘?%?‘{ 8“} ﬁytaﬂ%m&\?qnf’m% %@ecg b F‘%lﬁP‘iltéPéan

ALK-dosego@ibt (@ﬁ@/ﬁpﬁma{ga@g%ubs@nagﬁm(g))%h bn®6r @efedh@idoyherapeutic
around those al ready enpl oyed in clinicaltherapies

agentyyhd veriey 1o ehenetherepaitispacnts ey deasediv the serabiaad Br@ment

I t N C

metndf of RO AR, ATt e Pt PR 1% ARGl iRranguic peonts
contephachidtik pfbvmul lrh@retuﬁ &agillee dDeﬁiévao@hy Sﬂmlaaigllmskmtmnsifehd ADK-1

treatnment w e to determine the appropriate
antageigieng ghe qh@@loﬂ*r?afmw% agent g} ecdonespoyl Eﬂ@]ﬁo Yl [o¢rage
comp&h’&%ﬂ t38 oF ARt Efshh&'coﬁl%ﬁh&ﬁsc u§1}{g fhel safR % BRI

the TG-b receptor gene encodes a 503
adminastiation a@itcs. phlterpepielyder adrﬂtwnad:ﬂyuﬂe sadlamhgtthtlop fehh be done

elnerlc li nd- bi ndi n amai.n, .a single
sequefl e B Ger oA LAY G" PedBR i s ee Lt e pegformed as a
combinﬁﬁ&@&ﬂl)dth' k&fueﬁ’t‘i’eﬂty‘ 0 si@tane Oy, 31 8nP&dB} YinQbrtain ernbodlrnents
serine/threoni ne Ki nase domai ns. The accessi on nunbe

intervals rimpishfrankainuies taoARB80R5Beckp th mhathacaa ds |pmsemtlh¢bfe¢endhe

admltﬂta%l\r/azl Lfk%hg S\Iggs) 81%1?1863046%%}06[‘[1%0 d Sgg%rt eg){lrél,lt)}l%L A 1 Schﬁmaﬁlgrap cutic agent

may He@ldagibefddaEka il vRed by tiROALRBRNYniigais. Nocver\gisnidfancous
or phan receptor. Al though TGFbl and TGFb3 were

admirpytealiop @5 a@m@p%@t}ma@é@et l5d amtagonist pragfriel gdmpnasteation f the
chem&&@r%})a{ﬂg EC 1t 19F1|§@§§Ig?ﬁ§gtégg %{ch{d@}l 31? OEQ gsgect he invention

pr0V1cB‘ls @Mhdd@&oﬂ@ﬁgmg Qﬁﬁnmstratlon of a ALK-1 antagonist (such as an ALK-1
immunoadhesin or anti-ALK-1 antibody), followed by administration of a chemotherapeutic
agent.

[00131] As will be understood by those of ordinary skill in the art, the appropriate

doses of chemotherapeutic agents will be generally around those already employed in clinical
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(2007)). Activation of ALK-1 has been shown to induce

phosphryl ati on of Smadl, Smad5 and Snad8. [00135]
w@\RMWhewmnt agoni sts [ 00136] An exenplary and  PCT/US2008/082465

non-limting list of ALK-1 antagonists (such as an

anti antlbo and an ALK-I noadhesi.n) . )
therapew%%ﬁpgeeeﬂwﬁgo laﬁr UHEPTR éﬁ@i%“ﬁﬁ%% < B5 ) m@%ﬁg’n with other

chem&tﬁ&llﬁ&]tlcg_r\earﬁlﬁgn ln 86489001 fkQy 'é@ﬁfr ldlb%ér{dhﬂg*kﬁl RE 8§&dition being
I nvention can be characterlzed or their
treate@h ¥8¢ playsiadresdnoialstqpng prsrinicas walhte Bbloltodétemting theappopsiate dose

I assays known in the art. In sone
ﬁnth%ﬁ€88¢ﬁ@ﬁ®§‘§ALK- ant agoni sts are characteri zed for
[00133ny ongyg-ynore of: binding to ALK-I, binding to one

or nore ALK-1 ligands, eg., BMP9 or BMPI O reduction
(00133} bl oeiked infn padathielipkaspifiortyect leoetornf the BGEB reontosfamily.

e 140G LR B RS0 B P gesweine
rich 1i83nd- Bimafnlgmohﬁﬁh Qlsitll OkYdrehodic RIS cAbrBNVPEELP il O%ctrinal

LK-1, inhibition of angi ogenesi s, inhibition of

mtraCPWﬁ:tﬁm@mb@éh@msys rgislytafspineihenosinekiease domains of hg accession

numb%#m{ ma%eAILKHrlg ld (ﬁtSB ?lgﬂesa Eéjs‘ifo linfbef gﬂ%&tlSe dALK 1 is
"HENt Tor prevent i on 0 FSorderassoct a

CAA#Y4KRS | expreSS|on Met hods for character|2|ng ALKJ

antagoni sts are known in the art, and sone
[0013dbscr i hdHatiang ieddkpl |hﬁv%beeﬁéﬁsgcrﬁtﬁfdowi@ 9Tre¢m ﬁlemorrhaglc

telané{g% ggpg S thsmllr%p %éga?% ALRTHQ9R ah 8@)(1:1?& Becaﬂt%lr. ug] tﬂ&mﬁﬁ I and

e and pr ion, are de

TGFR3M &8 g%lou@%pbéhlzuecsto RAAERL] Nognds &eé&&ymPa afld BMP10 have
16,964, the disclosures of which are hereby expressly

been udmtﬁiqdzﬁsélnfem%whvmaé ligpreds of A4 GParidoHugtal-oRlogfl 18R:1953-1961
(2007{))”%21%%{:l (%]Iﬁ Zfl %Lﬁrl ﬁellqsl BEh Is C0 he{o in tptélos r}lla{j ion ?fl @rpadl Smad5

eéscription oW re
and Spagluct i on of |nnunoadhe5|n by culturlng ceIIs
transfornmed or transfected with a vector containing

i munoadhesin nucleic acid. It is, of course,

nt e [ternative nethods whi ch are wel |
[mnséﬁommn?¥ﬁ§zgnhg?hmﬁhy be enpl oyed to prepare

[00136munoadhesmpiary kad nmmhnmngehstbﬁAM{n’tmmagm‘lhﬁs (sach as an anti-

ALK-JABet g tin O PRt ThEmy sotiho i ssha sesv v aader

“Defihi®iBfs €. 9., Stewart et al, SO|Id Phase Pepti de
Synthesis , WH. Freeman Co San Francisco, CA '
[0013711969) Thivev/K-fliastagpnidts usem 1nCth@pmeS® envenBén e chadgterized

for th%}g' g&@@ﬁ%ﬁgﬁn\éél&&o QL8 Idg)rlosl% Qﬁ}sua%gg? ﬁ}z] vari es%{srgatryggnown in the

art. Ii$ ydiﬁ@@fﬁb(sdlﬂi@ms bRLRCE @ﬁ’f@édrﬁﬁ@ﬁe ch@acteNSIIBE Bry Gk JHIn@B of:
plied Blosystens Peptide Synthesi zer (Foster Cty,

blndlr@&p Al rigbmdmeftaonapemose ARKtF igandsee.. BMPP euBMPLO, reduction
or blOBan% R?R&‘LKOE réc@ tor a V%?lglq q‘gélllct rrg%ybg)%kl%h %rfn % 1 Mow, Instrearn
synthesized Separately ng c em ca
molec;ﬁ[hzyéf@hlglﬁg (Rt flﬂﬂSpHa@yl@ﬂidIﬂ@KSini&E Sndd 5 hred@tSimad 8), disruption or
| Mmunoadnes] n.
blocking of BMP9 or BMP10 binding to ALK-1, inhibition of angiogenesis, inhibition of
lymphangiogenesis, treatment and/or prevention of a tumor, cell proliferative disorder or a
cancer; treatment or prevention of a disorder associated with ALK-1 expression. Methods for

characterizing ALK-1 antagonists are known in the art, and some are described and

exemplified herein.
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[00142] Nucl eic acid encoding a native sequence ALK-I
receptor can, for exanple, be isolated fromcells

wh @807 express the ALK-I receptor. The acceBGI/UR2008/082465
nunber for human ALK-1 cDNA is Z22533 and the nunber

iis Z3 1664. 1. [00143] DNA
[m"3éhcod|ﬁéﬁgﬁkWHH§V%%ﬁ%W4fIlght or heavy chai n const ant

[00139Fg| ON$mbRBinkHMENS fmdfl@aﬁg kﬁélras‘ﬁ%bﬂu%’ﬁtﬁi frepaRsdaNAYe descrlbed e.g.
I braries or is synthesized. See for exanple Adans

in W@BI/OSBP&) @hém EtS: Patest NFg 5U287130 apd 980¥;96&abg Idlselosmies Qf which

Blochenl 19: 27 2 1980 Dol by et a
are hogH R APl OIPPfatég%?‘f %%’?Eé 1982)) Rice ot al P.NA S

[0014DA 79: ﬁ@@ﬁct?ﬁz@ga(ﬂ 11%812{)10aa’77@kzk ReChBler@ Hetohblimer adhesin
298: 286-288 (19 and Morrison et al; Ann. Rev

[00141 hyunoiThe Qe@ggtl% clowgglajes prigptiaio pxadyckinn o6 Hameseadhesin by

culturglrgecg ﬁs%or%?ed d{ gg‘gg‘te@ W?tfhe Ec,\%l%tooﬁ @Xﬁgﬁﬁr}ggintrﬁunolafihesm dnuclelc

acid. ilSi9) c&‘tcedrsé %ﬁﬁsfrr[]gﬁa‘,fbd ﬂqahﬂﬁdrnaaﬁfle|mdtﬁocgewﬁfcﬁlaireywell known in the art,
transformed with the nucl eic acid of the invention.
may becstnieyed|tg Praparemonecadhesing. Fer ingapssy iearuprnoadissyysequence,
| f Iy
or porfER BE R In KPR Bhauc Y AL daBile BAMASIS gk b AR BEchniques
(see, cgl S'&:W(aﬂlﬂ': hl.,&®lid:Plast PeptaiciSanthesiof WBAdirbdrisg, Co., San Fran01sco

i (FRERGIRRER, o aEhet BECterl ) XERRENd, e i s

may RpcHBHAES &I ﬁ‘iﬁﬁ@d‘l t&l’lﬁlfqﬁes(&"@au@&hét%na LS ied synthesm may be
mammal i an cells). The cells rmay al so be present

acconpilisheda rﬁ¢nm$t3n0(ef uﬂm&amﬁppleed Binsystanss Pepoide §y@thesmé5<)ster City,
| nsect e sobe sed. .oni and e Ssi 0
ca) RS SrEe T uRERR  MHBE noi R SR B BHER A B be
chemiebll Ak yhtIXREE S&pagilelfan @ Borh BiHA Qﬁﬁ? eBdilicBlUs Rn2yim Athem &blds to
Fc nol ecul e (described in detail in Exanple 1), one
produgg thedlk-lenedt wmpeaadhestt.or (s) is/are introduced into
[0014EE§L| f?\fﬁé%}ﬁ%’c&%r?cﬁgﬁlg r@attlkfg Qe rersléera $2§£ﬁ1%tc%}g8r ga%dfotr t&ample, be

isolatebfiviarcel Okigd winist dxipesst thmﬁdlua-l Iﬁmjitcﬁn dtheascapPh @pmbaﬁ for human
for__i nducin nmoters, selectin reconblnant cells,

ALK- érc% 1S Z%S%é ap glem_u@ber PRYSE Ay %ps 731664.1.
[0014B] | NCI Phe& enﬁ{dﬂ{g&g%énog%%hﬁﬁ gﬁ{ 610&%5\13? aﬁl?r[‘b&}{éﬁ%t o 1s

n&XIn]ZIng t UCtIVIty of In vitro manmal i an-ce
knowr of taadiég acalablodrdno ubBNA hbivaemad is syntigsided Bl wtfectwaoipbg )Adarns et

a Pract I M. Butl er LRL Pr
ol Bipgzyisiry 552367 SEEREDROE gk 57l Btebe it 1 SRBeAT Ag1950):
Dolby dMMTORANSSURA| @%éﬁ 60N1eN 9BH e RAC AGI P IREA.S USA 79:7862-7865
i mmunoadhesi ns of the present  invention, preferably

(1982 Feal laier ctaadi Natareciii 7g- 258 (8282)awel Motrison ¢bataimn oReva Immunol.

receptor is fused Ctermnally to nucleic acid
22392%%35&%3 the N-term nus of an i mmunogl obulin constant

[0014dpRi N ASEEHRMoRdh BRIV Eedhitleii €héttrdad hdsihSd ARG ndE@ical i§ Preferably
possi bl e. Typically, in such fusiaons the encoded

produé%i bmexpéesg@my@é;bpméﬂwd isofasqchthprefony. deliast selhiseesially y
transfgl%édvvgltll? Hé%%cle%lc?&ldth%egg ﬂ%fe?{lb& th% T]El Qe 20 is

1 on O an | nmuno In eav usi ons are
1ncorp£dr86d melen bx:préshmn@teefom Emﬁa‘tﬂ)é hdsln eeIECfopdbtulng for okprassing the

%Pstant domai n, or inme ateﬁy Ntermnal to the CH
vectoggshergypinclude prokaryotic host cells (such as £. coli, stramns of Bacillus,

Pseudomonas and other bacteria), yeast and other eukaryotic microbes, and higher cukaryote
cells (such as Chinese hamster ovary (CHO) cells and other mammalian cells). The cells may

also be present in live animals (for example, in cows, goats or sheep). Insect cells may also
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heavy chain or the corresponding region of the |ight
chain. The resultant DNA fusion construct is expressed
WO poogfoprsopri at e host cells. [00148] Nucl ei c acPdI/US2008/082465
nol ecul es encodi ng am no aci d sequence variants of
native. sequence extracel |l ul.ar domains (such as the
be usqdh (GIGWER RN &1 PRSI MoT PUHDREKEE ISR IBRE Hht i body
[00148 PAUENARSHbSE Ex JrOssRInSFAh SmhhiRodaRiin&dct AMBPadESE Molecule
are prepared by a variety of nethods known in the art.
(descritedgn dateilho dsamplel lndee dymoraceprpssion vagforedlistaps introduced into

host ci8ﬁ§o %‘gﬁiﬂgﬁ? f rai%g}é %ﬁg%?szrcgllan (Sagﬁal {l%ierF%_rlt' %rrgg?arrg@;niar?tqlogy cells are

culturB¥irA@RREestichal IfeRelfih RBL Mesdifed ANGpFopsisRL tbLinAUEAY PRASItETs,
of an earlier prepared variant or a non-vari ant

selectipgrre¢appbingnt gells, e amplifyaecthe ALK |.Fc Dby 4] geppriah priagiptes.

i ! tive . .
poto§E4RAFR AL AThR O KERN R ARIHEDER, ST Ll Bhametin
cell cltegadapdefyun dihridghiaign apPpBapedhabkghut Paiicaiedpiredged.

into the natjve extracellular domain DNA sequence, or
Butlety ¢d (RREiPrgss, AR -hesi s of the desired chimeric

00148F eF 0/GNES) 1 IDRONEL; h @GSl ¥@, | ant s
[ iﬁcl ude, ?gbf lgxaz}‘p?zg,glc g}ldg@?llag(%ég??ngm ofl&?’%serti ons or
[00143Lbst i Wihdngnspaning themimussdhesinshd tanpresena oivdnisey pericebly

of the i noadhes{ or chi ri c heteroadhesin
Wl

nucleicHEsHrodEE P £XHHS YRR &f P PRV GeRSRIS IS S deHRgly to
nucleRRGMEEEMn L thRAG R W a8 Mo B uliLERIAHESMARDequence,
gui del i nes for conservative and non-conservative
howevarMatarmnzl LB0XS Bfe alsp poseibbntoicantin sudhdfusiond i eneied
. _encodes a, chi i. C | ecul e in whji.ch the - | )
chime e RiPEp sy IRk o st Bifefio bty BBl mbeR i3 dppgins of
the codsth@ iabioH Sf @h irhM@nézlbBIlTH Hbaly Piefid.| Pikicts addalsd hiaB®eythe C-

(in particular the Fc domain), containing the effector

termigugpd thedfspastiomal & eanstaliopuni of, m@.lfzgi.lawlgé%temtnail tp the CHI of the
i bl : t] . .chai :

heavy RS G SO e BRI, PERV B RO GORG A fusion
constisiedfid eRpressctiomeppespridi®hest pelef er abl y, a sequence

hegi nning in the hinge region just upstreamof the .
100148k pai an@a%/%%n@il%%&ﬁm CHN SR 86id|sga anee EHEmicinayve
sequeﬁ@eséx‘{{ﬂégell?t&%ﬁ'dohﬁﬁsr@%cthrh@ thd é(ﬁltacélﬁﬁétddb A BNV KEN3h/or the

constant region to be 114 (Kobet et al., supra), "or
antibagliyakQupooss wid esproparothivedesiradimmoghwidhé¢simsye prsparsélly arvariety of

the fusion. In _gne enbodi nent, the ALK-.I .receptor,.
meth QR kPSRRI (41t ddti o GOUR R EEe: PGB ile o i from o
naturd] 8880 o ARp &0 oliddRubleotidd-meliaREfor gé%il_%@@d}?ﬂ%tagenesis,
domai ns of an 1gGl, 19gG, or 19gG heavy chain. The '
PCR prgerseissindecagsetigmiuigenpas ¢ilan eulidrprenacisl vagiapior a non-variant
versio%roiftnia 19_6| " anndCJetA _qpti mal site can be determ ned by
routine e B%rl nentati on. [00152] For human
[0014DMUNOAGRAS Iabid, et s s&idts dTwaBNe bgtrdn@nsttrh@Bular domain
] i mmunogl obul in sequences is preferred. A nmajor )
includgdvyaheageneic hpseragihegieprq greparad by gaoduping spRIgREATE Rycleotide
changf eI} LSt SRILEIA BT RS, PLEPHL AL IRl et of he
desiredichyimhdri cClasndrbydhesia snomnsapolypeptiidi Soch Howeveinclude, fer example,
Structural and functional properties of . )
deletipny MBI dBIFTGNS o8 ReRtiEitioas eb sei¢Hes HHthgRBENNG #ad sGqygnee of the

immunoadhesin or chimeric heteroadhesin.
[00150] Variations in the native sequence as described above can be made using any of

the techniques and guidelines for conservative and non-conservative mutations.
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the Ig fusion partner for a particul ar i munoadhesin
construction. For exanple, the 1gG3 hinge is |onger
wa@pamorser f | exi bl e, so it can accommopdat e | ar gp€T/US2008/082465
"adhesin" donalns t hat nay not foId or function
oper whe sed to nsi der at i

[0015E val i%elgp gnl Wﬁ%ﬂ@dﬂ‘%@éﬁ q,&:?!mt h LIQ&HC MO ecu ¢cin \x}inch the

ALKA 'I%T&gtd?%%aceﬂ/ﬁﬁ? 88ainGcgitRby ReE8sdd tks nd N&e@ﬁﬁué SYhE&BYerminal
girve rise to dineric or entanerlc struct ures,

portioned pe enfilvalyyin piticuiie tbfaEc domgmhmmm thg mfﬁectot 00263]s of an
dhes d n vi.va
immuf SR £ on B0 nd RATINE Sk RE g sy Y e Samptqns geeion to the
ALK- er£&§fdi’ lex friddfliia@ B8SmEReeqddnes HMWEW? m6rd (R efcib Cgara%equence
i nportant as well. Although |gGl, GQ and |
beginpigg én the mfmgﬁdegﬂanﬂuﬂt upsé@a@fofthp@a eemqgfr wter(gwha«th dadines IgG Fe
e BREIFURT: A, A5G G L SO TRL SRR USRS o

(Kobdt st &li gnpf‘a) @ﬁ aﬁdlygoue akwofafthewﬂmmlmaglbbula@ isviatd antht |ﬁ@sﬁbn In
Mor eover, unlike Ig g& does not bind to Fc¢

| gGl.
one emg%imem éh%/hLﬁoh@ﬁ%I&P%%rae%liql%r domabtpdressils Bisedyg the hinge

. [
er B AP T AL SRl At LRLODE o B e
heavyl cheiny pléhe . prédi@lshé¢ Jat Wwhahhkee fusipos tradée isowin stitleal atnid dine (ﬁpltmal site
noaﬁF55|ns de5|9ned to be used as human

CM1b?W§W§BB OUfIEe PRETIMEHALONGE  al | ot ypi ¢ variants of

[00152]1e paFhi ithal 1rﬂn§9ﬁdéﬁﬁe51ﬂsnt1&%§ bPhumiOfed, 288 YREs Wi th
fewer serol ogical | y- def med | otypes are preferred.

1mmuﬁ@g10@)dmﬁ@neen0b@©pr¢fagecb i ynafoas advangggslod ghiogllL G+ dehardgG
, f i ch . d 2 | ocat ed
mmfid B o SR AR G S Tl T RS

puri fiE@#dn i oTMEGOGE €S protdincQNd §1g§ﬁcaﬂtfyﬂé@ \@F@tifleZnedium. However, other
serol o |caII -defined allotypes in 1gG, all of which

structggiabandhfup gféonag proggfitighof ipHnyn @@n@ﬁhm%cmsm@d(vmhoomg
n

the Ig‘]ﬂ}]mgl{] S%Iﬁh]e)r po?a ﬁﬁﬁ?arﬁhn%ﬁ%%g@]% ct%ﬁsthfctlgﬁ FE%H&%‘F@ e IgGs

hinge Ils’ﬂasugﬁaﬁiﬁeﬁdrl flesibly, e@itenn hdft@fhrﬁdit&te lafgea hadhgﬁﬂ” domains that may
mmunoadhesi n. [ 00155] The cDNAs encodi ng the AKL- |

not fo}%@eﬁspgwnﬁamﬁélyc%hf(ﬂefuéed faﬂg@m f\a%tgﬁq ngiderglammey be valency;

100 RRHERSENESH 1B BTy S AETHRGRANEE B0t oy

give restfto dingantc ceyppn@ssiio ﬂtruatuﬁeheemads\@lhy lod gite teeicllg hofodimer unit.

pressi on in. manma n cells pRK5-.based v ctors
(0015FEE o7 FoRR L TRghrowdhiSde Bl (B0 kbtuthe
phamﬁ@&%ﬁet‘i’&ﬁ%ﬁé’rﬁes( a?ﬁiecﬁe el Rindteohs AR EAURABAL Fe F8Yon fu%r

exanpl e, used he exactggunctlon cann be created by
lmponteélm@s/wn@ Alhl@ughtlg@u,ég@umddg s loBthaeem ‘tlmhdébwgﬁmfc?l days, their
relatl'J/ %nlcPeﬁa? acfrldf'l g’ | Sclgglplezgﬁ%l? %?slt eOtallred if ?I‘ﬁltlte |C\I|t§§? g?ecs not activate
comp }%ﬁieﬂﬁ afR@ 50 G, 10 mgﬁﬁﬁlnt{yl%&)er afétﬂ@]elﬁéntaﬂctwatiﬁﬂtth@tﬁlgaﬁ Moreover,
525 531 (1989)) Synthetic ollgonucleotldes can
unlikq kg€, 1gGa daps e bak figarecpiess ew momenmeascglls & qen@cmhlls While
et
IgG; 1|§ gggﬁggﬁ)r ?ﬁggfeeh%rﬁg a gt?on Eltétngglrvg 3160 S n%{b%)llﬁefelyp%ﬁ third of
the oth@dpGiisptgsescan be used to join the tmo parts of the

[0015Hﬁ| gﬁglA@e ﬁﬁ@l na{mfr anean\t/\%ottg e??éy%gggﬁg{rlggrg)ggﬁégr{so emgt[leodot]é %]used as

hurnafci:J %e}f{@%ﬂﬁésq§ TP 6P alfot \/\%I%{E 'er'i‘anQ; oisth?g Do Yooy BB%Q €In general,

ric heteroadhesin a tag po ptide
IgG 19otypes dedh fawmer serologically-defined allotypes are preferred. For exarnple IgG has

only four serologically-defined allotypic sites, two of which (GIm and 2) are located in the
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epitope to which an anti-tag anti body can sel ectively

bi nd. Such epitope tagged fornms of the chineric
whedoenemahesi n are useful, as the presence theP€DUSA$082465

be detected using a |abeled antibody against the tag

ypeptid Al so, provision of the epitope ta
Fe re£ @ﬁ@gn? Hgthé gk Fﬁ“ﬂefse‘}o&dafﬁ@él}oﬁe‘&lﬁ E‘é Cﬁ@&éﬁ ﬁ&i’re are 12
serolo%wangid%ﬁnwramﬁyﬁe@ it Yo RUEIL bF &zﬁfch % HShdBc tddfor@BhiythRE of these

ant i ag pol ypeptides and their respective
sites (@dmﬂo d) d ae@ 2 b)rlewweht alketgpanwhich tisreorammunggemp | Tdws i the potdetial

1mmut1%$e&1cdtye gllgéw%?m%{%gﬁﬁés%%scaﬁ?gat%tt%tTif?ogg)i%éégcé%moadhesin.
[00155he C- mpe cDN)Xsadihdodlﬁ%t&F&KL-ﬁ%celﬁ&l&qu&%e (8¢, anstQEMRilar
anti bodies thereto (Evan et al, Ml ecular and Cell ul ar

domamj ssflesgye syntizhe Bppantsad il mlgg))agihesme inserteingardem into a
plasmﬂav%lto%ﬁat dnlég‘ts %k &Sr%& n 1n(tﬁp 2hosgl19 (?52 eliss4? EE%IBIQ.%%% n

n I neering

mamrﬁailﬁﬁ(b)s)ls pRK@Jtﬁidd V‘N&Qiri’léﬂchhly Btealoteﬂ (6\1 ab@ins701a9b o)) aad COMS-
a chineric heter onprlses Linkin

basedﬁ’ﬁﬁe%ﬁe% W&rsé?%“@f(l?&?@) Pt dPLRMIN bt WS ofes Bctunction
can bé’ @1%5‘(@& 1h§¥ F’ém&q{l‘?ﬂfy F{rg & Héesﬁ?)%*vyé@ﬁrt de% ed junction codons using

ene gfyco ypropyl ene g
ohgorpmleyoﬂdg—dirkgtd:cbak&st;omt nm@geﬁqsms(%ellﬁfanﬁcﬂnymh Mdch:nreAglldy ®es. 10,

o457 (08P BB P R a3 DB lF Dbt s can be

used, ﬁi(@ﬁiéh %aclph/alﬁ@ 6ROy IEGRREAMARS & elﬁﬁér blﬂE %f ﬁfé‘deﬁked
pol yneri zati on (for exanple, hydroxyneth ul ose or

unctlg@,l idedlly, thicer ac dp suft&snean dAb@hyu\(qlmtRﬁ?ﬁ mﬁmawl can &y used to join
cr.oc res ectivel | 1 oi dal drug
the toufir§ 6F DR it B BFme niRaerridPpE8aisele™ ol bunn
[00158] Cr OS mhsﬁ@@rnbdﬂlﬁlé@tearuhme@mete?@mgemg Iyﬁéﬁﬁie@ﬁﬂlpnses a fusion
nanocapsul es), or in macroenul sions t echni ques

of a mgnemgy Qf:‘lhé shimaris hetsivadesn with ara pelperitdesdiiclspiosisee an

eniork i M i B safmbfbod cp Seeio oSyl FERF AR of e

chlmeafcéletdf@fmlhesﬁﬁ atcagdcful, o tlenmtamoe thevdol barepde@sstdusigs a labeled
| oni hg vector des ri bed herein for inmmunoadhesin
antlbO&a@@al@ﬁ tBntaghe Xﬂﬁpftl‘gﬁ edlsPrPreyneR @f thsratops tegicaptienibgchimeric

heterd¥BAdstd ©heAgadt Lﬁ’ﬂi%ﬂ%}redfﬁlﬂlfy %@pﬂ#ﬁ?&guﬁﬁ%’ﬁgtﬁﬁSta%antlbody Tag

sel ect1 ng tra forman yI ng gene
polypeptaizsl anrgthteheesj)estweemtlbed}asam el Kilog/ndo theuare Examples include the

. o R S T Ay A GRAT Pt - el el ek Ripso-2169

(1988%”@1{&90 F‘r@@arg' AR ALFRRC7! OE UL TRY, Bl7,anBOENG afiflies thereto (Evan et
pr ot oco practlcai t echni ques for mexi m zi ng the

al., Mplaﬁukat@md/Cclwlmelobﬂlgly éﬂﬂ)t&@d@é%@ﬁl 9(8é))f, pehidie iHerpes Simplex virus
glycowlo h@ﬁ) nd SOt & Eé]({e]ys g%r a t }roléﬁgnralrl:];rn I Er(%ac 6) 547 553
0990@upra . [00160] Follomnng transfornatlon or

ansfection, the nucleic acid of the invention may

[0015’7 ht egr Avethehpe oh oYt masitficagen efie chigrerighpteemulings comprises

inkin 3 fof 2 Bp RSO Y AR NG 18 880 Bl o PUKRLUPRAE, o,
protelaaceokmval@mbm t.be polydihgkent lglycsk ipblyptbpgtcink g@mol frlyoxyalkylenes,
exanp I|p sone-nediat?d and

or Copéﬁhée?rﬁ SEB‘P a?ﬁh ne s@s PRy cHte! ¢ 8 ghimpgrigheteromultimer
also nhdyehBL PRI iR [Pmbl%c%ﬁfe@ 'b%Qréd?fdP UxShARIRF &bak &C M PEFhiques or

by interfacial polymerization (for example, hydroxymethylcellulose or gelatin-microcapsules

and poly-(methylmethacylate) microcapsules, respectively), in colloidal drug delivery
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appropriate to such cells. The cal ci um treat nment
enpl oyi ng cal cium chl oride, as described in Sanbrook
wWE@R008l061805uUpra, or el ectroporation i s general | pPCTYEE08/082465
for prokaryotes. Infection wth Agrobacterium
faC|e S |s used%lfgor transformation of certain

tu
systerpg ‘Ee"é‘g}ﬂ S ingeonfs s PR LM OSBRSS dRicEemul iye nanppagtigles and
nanoch &Wm@@o@%gﬁég Sﬁéﬁ’{ebﬁhﬁﬁjes%% eh%l@sehsﬁ %em‘z:;%'ton s
marmmali an cel |'s without such I's, the cal ¢ium
PharrptmasmvdﬁezepaeclQﬁhteélttlloor\()ﬁe,tfhoﬂdof(lﬁt&()aham and van der

[ﬂmsgnel\rﬁar 5@%@0@@1"%@%"2&”& é? C%os?essg?le?nyed.

[00159I ansf eflki QNS alaymsReRd ol @aRIHHRA With bkpPessRat @RlonNe: vectors
4,399, 216. Transformations into yeast are typically

descriped heren foyimmueendiesigpoguetinn andduliarcd fin veny ciponah gaficat media

modifdss bygop R patdly Mg eSS IR Bl B ppifpe e

genes@hbt&nng’r&lteIai@dsedf@qmnnég orhecduitgraddAditiohs, saet hssmedictbmasrature,
nucl ear m croinjection, electropor atl on, bacteri al

pH anért%@ Bl 531 be selectzd By e skiled artispr pitgoutgmdpe pxResMeggion. In
senerl hinc B R B MR R cTRY Bl SRR HE B Vit of
culturseeandedonndin Mhmmaliet Kol BiotacHokogyoladyycticall 8ppro2dh, BB Butler,
90) Mapsour et al Nat ure . 336: 348-352
ed. (H%é%é@f 139?82)3’6?? T%EIP?%BH% B cells for cloni ng or
[00168)PT €S FbNSwingraANOrhRidd e tMasletich, AR Riclkid R4 BEfe invention
prokaryote, yeast, or higher eukaryote cells. Suitable
may iphegiater iptst the hpﬁcclelll @endmn oargyreatst ki an eddchromespael eé¢ment
pye or Gram positive organi.sns
Meth G st R DR e Fort g B et PSR T aSn o the
ordindi Y kkisikd a#ign, %Ieexﬁ Id, Cla1,2€aPOAMpBsorfid Rt dAE dfand @Rctroporation.
K12 strain MR94 (ATCC 31,446); E. coli X1776 (ATCC.
Deperghingaryshe hpst qed|use ttriaaﬁfﬁrrv@pnll@p@rﬁqr@@dzwnggwldaﬁddeq@lques
0 t S
approgté%tle gdok;qlﬁc‘glcgg Géﬁe) cea} T gl?l:[léél:t: glglgﬁ)gm éﬁ?cruy ch n'a‘é? a:] s.described in
Sambevol.ct al. sup@l br; elEﬁto@bfﬂmaﬁtlﬁgcneBllwmd:cafor @r(ﬂhﬁywésl &nfectlon with
Agrobgréf%?zzgqstgmigc%%sn 1s|3|§g{i gﬁtlglnéﬁa?rgwl nDneLCIelgt ¥ y?hl nglréql unziesglgbed by
I
Shaw P41, ey D (98 Ra3F oo giasd F%S%H%%Eu%% Lol in
mamriDiiapGe]1y Wﬁthgmttshchs badowalls, ﬂ@rqalcuirﬁ @9@5ph§$€;1ﬂdﬂlp‘[()lhla8 nsaglodal of

Graheiy i yiPeiet Bt Sy Rloed st a- R YR Sning Ch et Cpeihagpgets of

mamrﬁalpagrsgn 'hoﬁ%%&tel%ttfa%ﬁcﬁ&{s Ha& 9&6@1' QB bV US G8UGk No. 4,399,216.
fermentation. Preferably, the host cell secretes

Transfrirmiations lamcms@r@fypmaﬂy cairigd put angerdinsto tFometnd opVan Solingen

ctal. JERU0 YBBIO TR, B0 LiS9pke RE ek 2SASARAL 163570

(19798 hBoWesdr, othéit rhetﬁ%@d%k afrodliciad ON A agb Sclilg) Shdhdisg raclear
coli WB110 strain 1A2, which has the con‘pl et e genotype

microgryegaion eeleirsippraygn lmcisriphpratapiast Tuptancnthindact pellse sl Egagons,
e.g., pggfﬁg%pfol&ﬁtﬂﬁﬁmﬁg Ra Eléo gg L d\e/\tPFé)} ggﬁ%{s%&n@@%f&%ﬁ%&ormmg
mamidief dells,5e¢ HE@\Fﬁ ktad), Lﬂi&h@tﬁqﬁﬂnmﬂ&@gy, L85 E27€f(3f7|(19§8)1\ a@

strai PE 37D6, ch haé1 t%: conpl ete genotype tonA ptr3
Mansgigsha Iwa%qﬁﬁ‘gaazl 988kgP onpT rbs7 HvG kan ;

| i :
[0016§P! | V\gguté’cqc fbdt ki 157 %n}jnggﬂé%g%ﬂe%lﬁé fRIDN A (PheWekfdr d@hereln

non- anarrym n resistant ['etion nutation;
include.prokaryote, yeast, or higher eukaryote cells. Suitable prokaryotes 1nclude but are not

limited to eubacteria, such as Gram-negative or Gram-positive organisms, for example,
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coli strain having nutant periplasm c protease
disclosed in U S. Patent No. 4,946, 783 i ssued 7 August
wa2®9/0618bt er nati vely, in vitro nethods of cl onP@mUS2008/082465
PCR or other nucleic acid polynmerase reactions,

|'re"s.uitabl ) 01,2 Inadltlonto
Ente@mwwﬁ Su [ ]SV&EHH - qol SR 6#8%%&%“@?“%&8‘% as E.

coli K’CiQ%trﬁM'MME% NI@'@ DALY, EXRIER BT RN ANCKE $1,597); E. coli strain W3110
i mmunoadhesi n encodi ng vectors. Saccharonyces

(ATCEEXTe3A53 naacéKIS J73 (48 (ﬁ@oiﬂ §3 s &dhdrowitableplokiayoti bodtgstls include

EnterdoRle B R e R Qe Yl a PoGGDA 0 Y TGN Rrepyieri
Proteds3SaBbheBul ¢, SSbﬁﬁiOlZelMaty BB, &M&N@recgw&@@nﬁoﬁdr@escans and
U'S. Patent No. 4,943, 529 Fl eer et

Shzgeé@,@p TFetlmsHasdif suchoasgs gubyiley Ealilee izﬁzerg@?mzsa(g g..&. gichenformis 41P

e A B ST SR T B, n

StreploP€és. Mhed2kamplcs absH]igattatBadsath&TiGeh LD )Straka W3110 is a
W ckerami (ATCC 24,178 K. waltii (ATCC 56, 50 2 K.
comn@pé)@étpqqqaplaﬂoa FﬁCPW"@i@nS@ Brod\ygrfela@m g Péqfergply, he host cell

secret@é PG AL QY of rgte%%c (eill ds) » FOKES(?H;@ r%&ﬁ{ B30 mag%g

mar X1 anus; ar'r owa 402, 22 ia pastori
rnodlﬂiﬁFto bﬁBctOl?@;ne&f nmhatuoﬁlnm&legenw encoding pRasine eiMogeihisod the host,

with S35 Sodh DA FabUh NCALarER AL, WhEF g thggomplete
genotﬁfﬁazgnASE'coleQ\l 10/ Qi OB4, v@g@ﬁghis]tﬁg 8 le%ﬁ@tgrgb MWCSB3; E. coli

such as Schwanni omyces occidentalis
W3119uwbkinsiéd @ TICQOS9 3théx whahdias tlm@nfpwtag@mtmﬁcmm ngis phod E15

s 6T | Enah Ro JARCARy " DB LR e BpltR

enotfﬁept@hg Ipk3Usho BISY a I uc i 9Aleg PlodipiTansy (RAalkh@ngecdt W3110 strain
& Blpoc em Bi og?ﬁ Res. r%%bln , 112:284-289

4034{‘119813}9 strpjn} HARMwitn agion-kapgraycin sesptmt gogP falgigan mutpsippigid an £,

coli st?esfg 3%511505; gﬁ%p%llasenrﬂo‘( %FTS?CE%SI% CPLJE@IL] e@ s Eﬁ}éﬁf?@ ]445466 783 issued

7 AughistRB04 Adtclk@iSblly) in Wizb yctiaids optloningash s PaReorauiidrabtleic acid

herei n and i ncl ude but are not limted to, yeast
POIYU%%’\%*SE??’@“B‘FS §oWRIen met hanol sel ected fromthe genera

nsi s
O e G, RS P o TATEp, fune or
yeast gppesvitible copagieexpiestiornhestsioe npmanqadhésm-lenGDMglwmf»
easts may be found in C hon The. Bi ochem s

SaccRYgRgF ot BEe SETORRY st DT ESH ety Tt oa SO ERyg. Others

mclucfeqs*chtzbﬁac@M%%éS m%fe (géaeﬁ%u hat-@d N rmdha@ I[mgqq EP
derived from nul ['ul ar organls Ex | es of

139,38 hpetlisbixt éﬂ\@yc]é%&% Klmemmyqeh ests (1E8] P&je@tlﬂm 4e043,529; Fleer et

o BRI S EP RPRLSE, SOk B ARl

CBS4|5m4: U@ chddiunes el. WaB'é&t@ﬁolovliﬁ%Q)(’QﬂMQf[d%Z?ﬁI@ sﬁralgﬂzs (ATCC
eci fic exanpl es i1 ncl ude nonk3¥

12,420} KabrBrre G AR OTBOs Tichron CRCG 883757 Kaweii (ATCC
56,508 YA i SAUTCCTSe 660810 f9p ol oyl s

suspensi on cu
(1990)&, Koi‘hermozﬁﬁer&'r& QPR Ti)urxciddis ﬂﬁﬁ&?vhal(rEP 602 GQ@); ?zdh&i jn&/torzs (EP

Url aub and Chasin, Pro ad. Scij
13,0 Qi ckpiombnd o ah s Migeagel. 28 263578 {19981y, Cindica: Trichoderma

reesia (EP 244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA, 76:5259-
5263 [1979]); Schwanniomyces such as Schwanniomyces occidentalis (EP 394,538 published

31 October 1990); and filamentous fungi such as, e.g., Neurospora, Penicillium,
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Sertoli cells (TM4, Mather, Biol. Reprod. 23:243-251
(1980)); human lung cells (W38, ATCC CCL 75); human

wo pwenéset | s (Hep G, HB 8065); and nouse nmanmBCT/US2008/082465
(MMI' 060562, ATCC CCL5 1). The selection of the

ropp Rl 70D HB8T R e gL Tty 1) Bndidbeergih Fots bich as 4.

nidul B TBRIARRP cNAS BiS@kin. Bidihyv. West OEmBXRY, 8351298285 [ Ag3; I Tilburn et
i nmunoadhesi NS depends mainly on the expression

al., Gerec 2@R205-AAbE 8B . doniondenlathron Natl. Aloed. Sien LHA.OF1: p# E-&4 H

sk &b S e AR TR aRe S RRSIC ot veusts

are suﬁd@e QiteitiendEh AutiE, ds hremEB M9 td) yemn c@ﬂbte%ﬁ@r&wﬂﬁl diN@dthanol
cell line can be transfected tran3|ently wi th

selectelRikgmighe senoyeeansissng 9f Hamwaids €ardide foipeakiaer, Eathéq.um
Sacctho%r)p g@%%r%%%%% %%hgclégt&\é\% gjr%glcs'(t: gﬂg e&%@%"i‘%ﬂﬁ%‘ afe exemplary of
this cI‘aSsaff%feesﬁ m@Be ¢@ldsin ity AnlfieonPEAEE Bexheraitriei Mith (1 étéifhk 0269

et al., Cell 61, 1303-1313 (1990); Zettneissl et al.
(1982pNA Cel | Biol. (US) 9, 347-353 (1990)). If Iarger

unt i :

00 LBl Eh e L B BB e B S O G
derivddi finmm nﬁﬂnceélnh]mptgmlsmsp Rikamipkes edl invedtlontecats tnelude insect cells

such 45 PO TIgE S e PaHPIATANET-gh AT QU e b damages of usehl
mamrH1 MRS Ql1aliRs [Ifeﬁidi%t@fi&sé it &gy (@Hf)? ﬁﬁd CG)S Cell% More

resi stance to . Clones resistant to can
specifsedaotpbes lnﬂuéfmlmuﬂﬁee' kldrltﬁedéVb lioe @sn@@egrh)«/ﬁw(h((i@fw ATCC

CRL TG R TS R O2 ihe U e 20 vl i B gramithiinr

Suspeﬂsflolg@ﬂﬁlr§ Trhesm eNdQdi Oeh Virel DR and7))noninerdaestdl ovary cells/-
uences i s co- anpllfled I'f the i mmunoadhesin
DHFR 6;?&1@,, Hglagb p,tybg}@@ﬁb Birec. NafldAgads Sgldlp 741421 §1980)); mouse

sertol&etll? Ig’gM?:;' g/lnaﬂ#etr $1§)1] lliegﬁci 4 2%%1 262653 L(? gﬁ??‘, glﬁn%gquﬁc’ge@erll@ t('W:i 38,

ATCC ot dihesimisvanictls (m‘IHpE(}Z;Q{B)B@%)SiﬂdlmbmHe&ﬁaﬂmyry tumor (MMT
re uni er s i ted ngst cells; for xa
0605%%»5&%% &), cTheasg octigphet tha appropriaty hece 1%1%@?%@ to be within the
ﬂgﬂl?ﬂﬁ%hged by certain nyeloma or hybridoma cell hosts
Gascoigne et al., 1987, supra; Martin et al., J
[0016¥] r ol . Ilﬁ@ene%ﬁthe 8b@6e ()ﬂegﬁlayrl)nalqaﬁ)ﬁdﬁ&]sll Bet étmth@cvcmcﬂslon of
ALK- éﬁ@e gao{nﬂgdl}Re hmcablﬂgggfp t x ge%%g P]{lr ggc Sﬁt Qéﬁer con51derat10n 18
the arh&Rk bPﬁt‘%’te@n MRELQEq iR, q\m{grag quahtids foreAthPpe ﬁtfodﬁ&% by
DNA) or for expression. Various vectors are bl i '
transienfdiahsfoéteons T oxemp oy thmylenomms Ekféﬁﬁlneforrb@d ? lnthvearr @nlryonic

Vlr I
kldne% B%I?IIH?' can, rgeeddrr]au (S,f) {n g(%lr‘anflant e\a/ﬁ@ I(:{g%n% ﬁe(g\ée UL g}/ # é%oqe ﬁ%atlon of
the caldﬂﬁn\pﬁsiphatebﬁetaod/wau%wem&eﬁf ieaRehoa8Besid ek p@@RiehalCDNBWased
is inserted into an approprlate restriction

vectorsitdp he Bpelis dragsfee(S9S gelisly the i lgdesrannpethod fArufie ct al., Cell
t |1'Bof

61, 15 n%3t1¥§?§9?)5 %eg{él?eggé%‘n% 8 é%\p?t% E{ol Ft?;g)uéj 7! ?g% (PG ¥ arger

amoumts io§ prot&h areatdsne(attha)mmmnmdhﬁsurmd)ermpfeesedgaéﬂee Stab lanransfection

enhgrﬁer el ement ronpter, and a transcr%ftlon

of a hpstcail fge Bor @é@@&aa@ PAsed Heqiorgrn e inipdused wie, Ehingses
hamst‘ép&;a%l lq@ 951?5 1ﬁrthé"i5}"e§en9é of Q{e&ﬁilt‘f&ﬂpﬁlﬁﬁﬂfdsen%%hgﬁﬁlydrofolate

standard | igation
reductase (DHFR) and conferring resistance to G418. Clones resistant to G418 can be

selected in culture; these clones are grown in the presence of increasing levels of DHFR
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techni ques which are known to the skilled artisan.
[00167] The i mmunoadhesi n may be produced

wo e@ombisnant |y not only directly, but al so as BCT/US1008/082465
polypeptlde wi th a heterol ogous pol ypepti de, which nmay

nal sequence or other. pag tide havin
mhlb%éle:fftﬁqt%xaﬁee UEFer's Selgeted i Boi Cﬁﬁ{%ﬁrﬁmﬁ@m Fp s gRding the
DHFIR&RY %ﬁuﬁadﬁ&hﬂ&%ﬁéﬁ&@ is donarﬁﬁﬁ?erdahfth'é h@infin@8dHesin contains a
sequence may be a conponent of the vector, or it may
hydrobkotac frad¢r sofudnheai 1tm?&ﬁctadh@s 1tns bkrdmh b@pﬂomscdwatd sesreted by the

serted. into the vec tor n uen
transtfISFEAGE ThE S S inod Mt SR mSF P RIS RS Ry
requirk @TGub R udE @HEst %IH I cRhinplel E&n@'l@ﬁ@@@&lﬁ&sehght chaln or J chain
penicillinase, |pp, or heat-stable enterotoxin I
may he@a@@ﬁ@ﬁ y@ﬁﬁayb@sf@log@@rr aybiadpraneclkhagtsdGaseodgnst al.nB 7, supra;
t ase | eader, al pha factor
Mam{?%t %é gY{r%lcFu’ 5%1335 9;9;3 nmyces and KI uyver omyces

[0016a}fact G@lebl&&dﬁ’fcﬁUsetdfez Rapiiceble degori bed in U S. Patent
10, 182), or aC|d phosphat ase | eader, the

[001691 b| car'%le @Pﬁ@@éﬁw cseding ga@ﬂn?aéﬂﬂe% mayhy ipseRed srﬁ%a rgplicable
r /
VectofAi% fonﬁ%ggﬂlgllﬁ%a{}fgﬁgg ?ﬁé%glg 0A) defdiick gl%gsrlll)lg nvg?é?‘ig v #are publicly
avallabiep r’]ﬁ@sweomlr nagiva bx ampls, lgna Ithesﬁequeexﬁ e@basmay, doemids edtaltparticle, or
direct secretiog.of. he protein, .such as SI nal
phages JdiS ARRBEIF{E e Kisceld S B yRS iesdtcg Ato e Kkipy by varicty of
proceﬁlﬁjeﬁt BcRPAEITR%A i@RsWRId in@%n Vélpf)ﬁipnﬁfecréﬁhéﬁdh RBARSuse site(s)
00168]" Both expression and cloning vectors contain a
using msrbhkgllcs lasiveh igdhgienh c ¥ eethntampylents gpmfgal\lz}empb]de,t Tyt are not limited
repli i.n [ nmor
. onk SR moRRS Pt R Rhoe BBl E T EE yrE B s PGy eoncs,an
enhan)t@@&émetﬁrw Mohiodsesnd alfaghserfipteinteMhinh@m degaddcon CohQrctibe of
| asm d pi%322 is suitable for nbst G am negative
suitabliaeqctars gONtEIREMLDRE |9r g9i¢ of Heseiomnogensy pmaleys sepdarg digation
techmgﬂgsB\%&ch %Pe%n‘é'w’ tﬁ’e{ U@ aFsfi2YA0. pol yoma, adenovirus
r AreUser or cloning vectors in mammalian
[0016c]el | s. Thedhhoddhpsie syt modhcel estoninaddty avsonMy directly, but
ically contain a sel ection gene, alsaq ter

d a
also ag é&‘é%?lhlkﬂ lgpspiidg aith afsfirelogoussalprcpiide, g@ﬂ@gméggeaélgnal sequence
or othBf ﬁél?ﬁé{fﬁﬁdé H%lnég)spé‘c ﬁEa\fag? bigd AnEENL@RiRhd B AL hEdul brotein or
oxI ns ., anpi ci neomyci n,
olypn;ﬁtdwoﬂn exard, tho mgnel Jegqugick | lrmaey be(dx)onqmnplhtmﬁehmt vector, or it may be

auxot.r ophi c def|C|enC| ritical
o part G R R oA 1P O A St o bR bl veceSig Thesigaal
sequeﬂ@erkﬁayes@ngdkgglanals?ggamqﬁ@@@ @r@@&eé Fbr &@ﬁiph ifron] @@ LF8p of the
exanp sui t abl e sel ect abl e mar kers or

alkahmmmphqjasecmmgll@a@e, ihre oeheahatablsreatsiretoxindl leaders For yeast

secretlon tﬂ%} %%Ia?c]lgtgﬁi:pgerﬁg% f % ﬁ,lgs% Eﬁlle F%S% gr%ie%tgsetsllej% er, p |a_,ﬁor leader

(1ncluﬁﬂlgma%mm§/_| Sfd K/Aﬁzv%ﬁfy@&r d-M oM esders &ld laﬁﬂé}%scnbed in U.S.
ﬁh FR is enployed is the CHO cell line

Patentfdp i B9 tSZ)mr[alemlmpham@ yeadpr: dpal edbiames Prespaydasedeader (EP

362,1 SERE,BEGS Rori ] A o he Hgnat i aeg B0 off i Misner b

NovemBery®98t I fahiigaliahRbll gLHessire &ﬁﬁ{malmntslgaay@qﬁénc@é &981be used
YRp7 (Stinchconb et al., Nature . 282:39 (1979);

to dirggt pepseton aftthegproteingspeh aspigned SO froms@gq@ﬁ@epolmepgﬁes of the

same Sieﬁ% e{dl% etiRd a&%\%ﬁoa)s)vlraﬂ-&%{ett&?llea%g&e provides a

er for train of yeast I|acking
[00168he Both expression and cloning vectors contain a nucleic acid sequence that
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ability to grow in tryptophan, for exanple, ATCC No.
44076 or PEP4-1 (Jones, Cenetics, 85:12 (1977)).

wQ 0@¥/paiIs0Expr essi on and cl oni ng vectors usual | pPCT/ORL088/082465
a pronoter operably linked to the
[ noadhesi n- encodi ng nucl ej c to direct

i quen

enabl RV SR ALY SA1Rh SR DTt S@Lﬁ&&ﬁ%ﬁéfoce SUenrpeggre well

knowR %rean\ta'n@{ Jm%teﬁ@ }l'eﬁstaﬁrﬁi WiRlsks kIRWYig 115‘) bPFPLi&Ltn from the plasmid
suitab for use vith prokaryotic hosts i nclude the

pBR3 b2 hmmtalmtafer raod (ractegetiypr otter ths 2stpdasmid Ghamgs Slllltable for

Nat ur.e 275: 1978 eddel | ., ture . .
yeast, zﬂ@i VBIQUS(V{kRY B5igins éﬁ‘gq% B/ Bﬁog Ylagseore%l"@r%fl%#affqr cloning
Veao&Qﬁg%ngﬁgﬂgkgﬂ system ( Goeddel , Nucleic Acids Res.

57 (1980); EP 36,776), and hybrid pronoters such
[0016315 t he Etxatssmmmm;t @pm@g aBders vell tapicallyrpanmtain hatlectiohcgrde, also

i, . 80:21-25.(1983).). P t f i :
termefl§splgpatle rktre fa Db AP e eRrarepreiim ST Gap s resistance
to antfR6HIS B¢ BthePRkaR! ¥ gl, bmkRulih hdohfclaNMBME@LAtBDr tetracycline,

i mmunoadhesi n. [O 172 Exanpl es of suitable pronot er

(b) cogwigraeit esxqtephigsdefigicnpicy @a Q) shpply stifipdd Inytieentsiwt available from

asf o leamnet
connll ML RGBS RIELE e 2o
[0017g] yc ol )AInI dxapprysBaialltedsctalile larkers)for nihvmalEhzeg®are those that
: 149 (1968); Holland, Biochem stry 17: 4900
enablf( ﬁ@?@%ll)tlﬁcéwfé@”% eRImBRiENt tgyfake ap edl@ﬁpwaéhiﬁﬁbgwétn@ nucleic
acld, gﬁg)ség ruct o??l%n a{s%éklﬂ ucos%ﬂpggﬁwe ﬁj(%at@éél p%%ﬂng]? gs%pe DHER 1s
empld3ep Insdhpmbﬂl) yaéhmt daefmﬁnaHEDHﬁBraﬂAattﬁ, ]d(epmaaba,nd propagated as

s SRS P, Bk R 538 PR 98450 R TG plcion

gene ﬁ? Gsd ket e PHATRMEpRsOR YA G Jegﬁ p?égﬁiﬁ& 1Y‘R‘ibq|(St1nchcomb ctal.,
advant dge of transcription controlled by grow

Nature,33%3i 3% (69 80); Kingsmiae emlonﬁmeﬂ HElg(167Y); fT@¢healp@oht(ﬁll Gene, 10:157
i SOC toc aci d phos

(19808)251?}%jr egnleg ﬁﬁoiv}c}% &85 gté%l} 151@13% gqr aﬁml]{[ia?t s&rg or}%reass’[?ackmg the

ablhtmtgabwlm SiyptopRira fdradxBmP e AT.CUNY Ce10a6 @ PEY8-13 Jones, Genetlcs
hosphat € dehydrogenase, and enzynes responsi ble fo

85:12¢k9105e and gal actose utilization. Suitable vectors

o030, PYBSRESG5 LAL38 80 SRR AR, AR

the immmdl@aihsmcndﬁlgmml%wcw Squéncaaordiedt aiRNASnihedis. SPiosnoters
roll ed, r exa y pronopters obtalned from

recog{uﬁ ben sREey @? PR St§ﬁ ﬁaraéveélowm Rypmgters suggpls o use

with p\f(bjlgaﬁlgot ct'ﬁu%g?s (%%1}:1%6 t%g[fS g@%@?@ﬁ% l%tgé‘ét}}{'oﬂlgé?%%steql? %Chang et al.,

Natur¥y,i 278615 Y(NT&)VGbeu:BieI SuthNasirq 28 41344 QIQYQD‘D&aI‘l(HlﬁﬁtSﬁhosphatase a
al ovirus, hepatitis- B V|rus and Si m an

40
tfypwpéw@)pg PrOTRRTFhe b PUICRsatel. NuslsigAcds Resorfd Y/ 3(19%))gEP 36,776),
and h#zﬁ}f’d n@%ﬁo%r?%&mts le L P%dt%@l@@%%?'&'ll 'Pil?cp NP UWREY. SR USA,

eat - shock pronoters rovi
80: 21625[‘(}1)983)D)I Bromidtdrs Ifdrelsbl msll)aoamiall syt wllD@h?hh a Shine-Dalgarno

ranscrlp i 0 o0di.ng t he i munoadhesi n by
sequeRi Rty Ko idP i RGN o BELBE I Fnoer ¢ g an
[0017QP hanc @&al%ﬁgzb' eh §Lﬁtab EﬁAltnB%r M&fc&ﬁ’cres fENRANGES y%aﬁrlf‘os@ 1nclude the
-acting el enents of usual Iy about from 10 to 300

promdgprs foid-phospboglpeerate pitano (Fitzenanichelr.daBinli €leem., 255: 2073 (1980))
or other glycolytic enzymees (Hess et al., J. Adv. Enzyme Reg., 7:149 (1968); Holland,

Biochemistry, 17:4900 (1978)), such as enolase, glyceraldehyde-3-phosphate dehydrogenase,
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transcription. Many enhancer sequences are now known
from mamal i an genes (gl obin, elastase, al bum n,
wa@z2doeesndt ei n, and insulin). Typically, howevRCT/USI068/082465
will use an enhancer froma eukaryotlc cell virus.
hexolil%e,r;{é%?va%eg GCR %Bgzlggq gl\l/(?sgi}g nlgg{xﬁeog %h%- -Shoespﬁallted ?sogferase
3-phoSpHoRIREALOMUIANS pSaTvak lﬁﬁéémhﬁgep‘ﬁaﬁﬁlﬁfé%omérgﬁ PRYSYREBucose
enhanicer on the Tate side of the replication origin,
isomezavd, andeghanpkmase.enhancers. The enhancer nmay be spliced

001780, S oo R e o e e s
advanltd%@fﬂf @dnatipos téRrodled by @R R oRdiGIERY, @fe thé Qﬂ)h?cﬁér regions for
ression vectors used in eukaryotic host cel
alcohqlw@agdrogwn@? ispaytashromgagid phasphaihse, pegredative ﬁnzymes
I
assoc@#ﬁl& gf 12 %og {ngta%&g%g{éﬁgﬁeoggﬁh&h qgée%lﬁgh elmo%Bﬁa)te

dehydr@feibgtatndenzget FRpSIBIH1P foranal e aﬁcbgalsctt@del dtllllzatlftgl tdigtable
MRNA. Such sequences are commonly avail ahl e fromthe

vectorsrang REQAQTSISPEPC R Y P ATh SXIBESSIHRAT i}(ﬁhi% deseribgd i8I ERRRES or

001 78FA0S. TRESRLERALONE SO AR ELALER SRR Ran bt el

contralietly fanskaneld, popromorerodbtained frididAhe gemanasef viruses such as polyoma

noadhe till thods vec }
virus, RS Hrog TR 2 st tuelit s s B RN oHORE s LS h o ddeovirus
2), bo@fneipaPMBRRAANES] BirbNrdsqS@KRs '&@ﬁh s%ﬁ%Bltnﬁ Qf'h‘ﬂ&)e cﬁ@hlle galovirus,
culture are described in Get

hepat2ig 620 BASini@S\Tirys %@&\@io),eftora eteNdognua marmraa.hamqarm@oters

EP 117 117, 058. 00178
c&- et IsRO b mu R B 24 PR o TG aremorers
provid QL&D profibtérT R @APAGBIcRWiIE thd hekti R rsyﬁerﬁﬁt er oadhesi n

referably is recovered fromthe culture nediumas a
[0017§bc r et E@arﬁ@llgtwmﬂ ad%NAeﬂn@%a@ Hhej imnanoadhesip Byeghigher eukaryotes
may bggfr}%&gsh 9 n{sgﬁq) :g%%tenﬁS{ her gl’isct%ﬁrétgfﬁes é%cf}dr{ %ggﬁc%i’s arb Df-acting

clemchtsad A Sysuby ey ieeh 10 ©r30@Xgrpheh abyorceptd‘rmdtugaﬁm@mse its
or ultrafiltration; optionally, the protein pay be
transcgighieRnMaay sphaRcenFeqURSHTAF APY litlywa\fgqm a@nén%}aatg@nw (globin,

clasof IR OO L e P B0 SRR, b B pancer
from areulerytici kil ¢ oBxgimgieethdluds tised el @ﬂhaﬁcfeﬁﬂtﬂh the late side of the
fractiqnation on an imunoaffinity co

replicptiofeerigan £ HID-20)afhe Pﬁﬁn@géﬁalﬁ@%eaélwmoteaﬁ%ﬁp%ﬁhe polyoma
enhan% cﬂnﬁé &t §1dﬁ Bhﬁl@ % | 5&&1{ @ﬂl%lﬂt a{n‘arh'deﬁ(ﬁﬂlﬁlrs %ﬁheﬁE@t%.e T!E'g lelci?lmncelr

chromat ogr aphy on & I ca; r'omat ogr aphy on heparin
may bSephexdast®; the heaoradtt agrosiphy Soor & to a]ne omencelbesgecadisd sequence,

. chro focu D and filtration.
but iSRS TBY TR e ar Py RS et hod of
(00176 Tﬁr i f .\/E&grelsﬂam&a&fg %§éd1§ eluﬁa@&flé Rosk Melfsftry@ﬁatf@@gl Rk, plant,
e choice of affinity | nds oh the species

anlmaé,ridlma@oow@mtedtqfras frnmmbql r@wuwlﬁﬂaicor@@ms) wilatsojcentain

n_A can use
seaue R trsuadyide gt bk O BB Ao TuRR" Pk’ Regld mia. such
se ueh@ﬁaﬁﬁ‘@h‘ﬂm@ﬁl |aﬂ§1le(bld feian&3 eint@hslated regibiBMakaryded bk viral
Protein Gis recommended for al

DNAWL@%T\IA& o{”b@é §e%\ms gogtaimpprieptidg eseais arscribed as pipdenylated
fragmg?t? I’n}] ﬁ%&ﬂ?ﬁs@a&&%@ %}1 of ‘qunﬁﬁtAr éﬁéo&ﬁ{g mhﬁlﬁo&(ﬂ%sm.

[00177] Still other methods, vectors, and host cells suitable for adaptation to the
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ligand is attached is nost often agarose, but other
matrices are al so avail able. Mechanically stable

wordwiocss? such as controll ed pore glass or PCT/US2008/082465
pol y(styrenedivinyl)benzene allow for faster flow

rate and shorter essing tines n ca
synthéglyglaped L BB, Vhsts pohe st arﬁ.(ﬁéﬁr}?gd & Gething
ot al., NWRHB OB@WLGQSt @9%1)91\/1%{& §ﬂ A1, Nafllre, Gsafdolay GlW@)OEPrITN 060; and
‘are dictated entlreiy by the Characteristics of Fc
EP 1ldd¥¥8i n; that is, its speC|es and i sotype. GEneraIIy

and ef fi,ci ent binding
001 78LE < PPt o St Sirt PR TEGIRPE ¢ i d.  ne
[0017d] St n%lil' 1&ﬁhﬁiﬁ)aﬂl@e@1ﬂ5ﬁl MimefiaHReREMRSInNFefefablBtrecdvered from
human 1 gGl nol ecul es, the binding capacity for protein
the cufuresmedjmis atscerciadmolmentide aléhqugg it %S%maﬁﬁ@ r%‘@we@fmm host

T N T Ny

remov@d0for evample, 18y ceatifigdtiopr bt ffBtratt@n bpdicHatlg, the mdt@[hynay be
chaotroplc salt.. This affinity chronatograp y. step, can
concepgafgg tvighiR C&ﬁlm?fﬁ@Hasaa%@@lerprmeéb%na@m&ﬁlOflﬁlé&en.fglle)%b}e

separeﬁh’lr he Lﬂg%ﬁ&he gdﬁﬂﬁesﬂ?ﬁgﬁgﬁht | o ﬂl& e 'ino‘f@ﬁutk?ﬁcatlon

ace or In a I nit
procedlh‘ﬁswed&om@i ﬁq&hyfrmﬂopatuﬁmmmarﬁmunu@alfﬁm‘gzl,n'dhir;ln fractlonatlon on an
) [ noadhesi ns. l.mmunpadhesi ns behave. sim |l ar 0
ion-cAg AR T oy B DAl eie R e BB P PR AL
chronﬁl'f@rfﬂfy%nrblheﬁn é‘lﬁro@!aﬂ%ﬁﬁﬂﬁ‘y oA ar?tﬂ-geﬁgﬁ)sé ]o%gcﬁ')lflto ghy ona

i mrobi I'i zed netal chel até chronatograp y (Al
cationegxghavegkatsin; Fhrormetp fopuseg;. SDSkPAﬁiS&nﬂmBﬁttmgeS) ). In

oo 25 AL RS G ROUSHar R R L

chroma8@h @61t IMhe cReicBbBaffiity lidhsPddpnds &hme gfecikispab sdtfiRtof the
may exi st in the nolecules due to their chinmeric

immungglabelin Fodasap tpt épeseain the cafrnfépu Rrefsén Aag e used to purify
1mmuhgmﬁ@§iﬁ$&m %13 bfgé"l\](c‘il An 1&%%5158 gg antlé(gﬁlaéé%% rmalﬁp(Llndrnalrk et al.,

I MMunNnoa um cont t
J. Imrepidl Ofletht 62,ad$3( 1@88])8 Pfr(uSﬂn(ﬂl 1srred:qtmﬁ|8ﬂided€for 410008 isdtppes and
sone enb i rmunoadhesi ns are

odi men
for hugraadgyp dfuzsset ﬁLn%l}@&J 5®|15¢17e1t58? 6L986))- HdKo04HIK {9 rdjey the affinity
ligan(gi' 5cheflis ﬁl%t%@féﬁ garogtf] PENGth&! Ihér(;[gleis ddr!i LS ta(la’:?}}a% 'Meé@@mcally

08298. (enera ese asse I nmunog ul'ins
stablewnatticdsaueh knamtrollnd porstglass bupas(styterzasiicyljiwurenetablow for faster

struc it is the formin
flow 3igh 87 Highrep ittt ps /bR fasPissad Bl sk o capitions
for bifMhE &M hﬁﬁmﬂ@adgegm kTR DRALAb Gsa,fﬁﬁley\/&cg@lﬁﬁ bR dlytaf%weﬁtu%ly by
as a pentaner of basic four units held together

by
the ch@raf/t@lrﬁl@eofﬁmﬂcsdomgm Rty specianehdoisefané- onendryily, gden the
prope? 1ge{nzi gho§ Q[ bif r%ﬁé oécg&?&#egﬂ?%{ ncltnflcl(f%rrilgl tl.'gneqs %ullee fluid.

One d%ﬁgul@ﬁlng |féaf‘wﬁ’é %Mmmhﬁ&alﬁéﬂmﬁ@ st Aok Yumbm fg(ﬁhﬁolbcules the binding
i mmunoadhesi ns of the invention will have an¥tone or

capaciip e REpehd i winmeswiahgingpisped refabiye t @tp@rmb@dbp he same Fe type.
Bound' %Eﬁ%ddﬁ%ﬁg Cal{% c{égﬂy %Rl 4ol 1%%1“29{ acf’a?d’ t o1 %b%\LeK’: ?) orina

or i'n act'| VI
neutrdl pel bltffelﬁ gontﬁm[ngeamﬂﬁlyec,hadstmiuc tdlo ﬂ"hcsrafﬁhlqc&lrﬁ@amgraﬁhiﬁsﬂep can
rreceptor activation, uction or bl ocki ng of ALK-I
result i ik SPMEBeAdABTIR E{ﬂpélia“g’il 157972 BY. |, phosphoryl ati on

[0018@f SMe@ther SHRRRI AR GAN Maanqieﬁfsé’cphf AT, or in addition to,

affinity chromatography on protein A or G to purify immunoadhesins. Immunoadhesins

behave similarly to antibodies in thiophilic gel chromatography (Hutchens and Porath, Anal.
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bl ocki ng of ALK-I ligand (e.g., BMP9 or BMPI O binding
to ALK-1. [00185] Anti bodies [00186] |In one enbodi nent

wo b@aetsd? ALK- I anti bodi es are nonocl onal . Al SPCT/US2008/082465
enconpassed within the scope of the invention are Fab,

. Fab', Fap'-SH F(ab’' f.ragnent he anti- ALK-1
Biochgpy l@%ﬁi@ﬁx R itegs Geble gPEGRRR (AR
Mashfkﬁ{‘arﬁﬁMﬁkﬁaI @1111973/5& rAadi 14RA)3 (18893 InSdhitad o SRTBOARLI C

di gestion, or may be generated by feconbi nant

howeveactheir d‘pal@s'mr&mohn amhab@ajgohﬂmasgmlrmgedmgt ddy b ihesriseslestric

. . humani zed. .Thes nts are for,the
pointoy BURSERY & <o Finele ARy p S e R s cpgpori
naturd. 00187] Monocl onal anti bodi es are obtalned froma
Eopulatlon of substantially honogeneous anti bodi_es,
[0018 Preparatign of aRitapcdsgecn damegordthepnifagiligtos parification using an

r | .excent I

1mmu§§%ti¥1ﬁj§r LM c%{ﬂaﬂﬁ@é lfnﬁg)tOd toy fﬁ% eep{_‘g(?é ?g‘drg e ﬁ@ﬁ%ﬁ 8 )Jpgptlde

[00183pouNnt $n so'ﬁw&nbdjdiﬁleﬁl@ﬂﬁhﬁt IAFIK-1 Fiﬁhﬂﬁﬁlb@dl&lsms lafwalsmﬁlﬂsd hde
character of the antibody as not being a m xture, of
monogyekss Peheteran oy bype-swiltimeys digiersioydetapgts. Aoseniially poitlugtraied in

WO 93%@99%@&691%%% 'J?s@{-ﬁb}é%i' ﬁgmhla 1olgmﬁg 495 %ﬁg\@%;uhftﬁ

escrib er et al., r e,
structumy hé)anmdeuthylamesttmmrai anntt 1DIHA foned hxmlhzlch &S IgPathlgE exist. A

. 4,816, 5 . [.0Q1 ridoma nethod, a
four YRl lslrﬂ@)fltegélb qﬁﬁv g & %%lla%«ﬁlglﬂélm%eﬂog@% IgM
generglﬁmé&ﬁg as 4 Pert AV IHAG C FOur@hnitS héldhygahe %&H@sﬁlﬁd’b‘?ﬁonds IgA
lbuﬁ£o uce or are capable of producing antibodies that
glo

Jdndsgewsidnialaldy globunbintray Heo prisitivinmltimedc faym in serum. In the

T

[0018upt r ap@‘ehéx@ﬂﬁ&he AILK-1 iMR@bAINRSINOF Ak Knlenfdlw@Dhave any one or
4uvant may be prepared using nethods

more gieihi fellswing PFPPCHESSs agapabls efracusralighige Mlogleiag fiphipHimg, abrogating,

e SEEBRHSGEA e GRRLPTRI R | RN AT RN o
blockmgiofed K -a rrecdpronaniivzgidndetifictnde biocktngwd AIK-Aldéwinstréh
mobqi%lalns t he extracellular domain (ECD) of ALK-I_ fused

SHalnRe. §e-tANerPherylalion sy eBar? AdiRiatacthisription or
blockﬁﬁ%@%ﬂl@rl 1@3?%.@;*;%#&@% RO Rif mgwgmep with an

K-1-1gG protein s ordinarily are
m0185hnun|Ameagm§nst I mmunogeni ¢ conjugates or
I ves of LK I mnth

[0018? L;’?:h} 8%6?18]% %%tk}?]m élnt(llch%) r%/ gélgnébl\ Also
enconﬁﬂﬁ@%ﬂ%ﬂﬁﬁ‘tbe&%§§@6ﬁtﬁe ivRftion Jﬁ'@mal) Lo, FMT)SI@ ﬁﬁ’d FH8"), fragments

solution is injected intradermlly at nultiple sites.
of the'ppg- Meléklsantlbpéles proeridgdiberdis ‘Bhase bolgxdgdragments can bdayested by

t1rad1t1|8a%1lenr1§&%%I spe % %nrz?/m'%nf ﬁée qgogllf, gre 1%12§ l?’l gaxlle%at?ﬁ? ﬁ}a %{eicpmfbmant
techniguiéd. €t an{iBU Fdenfintserh ipbd Methiéric bymah@[ﬁyédeqme/frb%mms are
i mmuni zed in vitro. Lynphocytes then are fused wt

usefulnﬁpétmrﬁa@eﬁm%anﬁéhﬁgpwt@mummet s threg! Qi@ent such as

[0018%I yet hyd & @ﬁn?l %@@Bdwwf ofBla”ll fBHRY gB l)lsu%ﬁaflﬁéﬁgr

nocl onal I es: r|nC| es a
homopgebBs dfdibodies, i.¢., the individual antlbodles comprising the populatlon are

identical except for possible naturally occurring mutations that may be present in minor
amounts. Thus, the modifier "monoclonal" indicates the character of the antibody as not
being a mixture of discrete antibodies.

[00188] The anti-ALK-1 monoclonal antibodies can be made using the hybridoma
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(Academ c Press, 1986)). [00191] The hybridoma cells

t hus prepared are seeded and grown in a suitable
wewossonedi um t hat preferably contai ns one OPCTDRE08/082465

substances that inhibit the gromh or survival of the

meth%aéréhfeé?rﬁ?@ S oh e B T ?#@4%5@)9&3 %&ﬁﬁﬁ#@g

reconﬁmm DR APhRERAITBOBY NG @I RF§ (HGPRT or HPRT),
the culture mediumfor the hybridomas typically wll

[0018Phcl udén ﬂye;iryhamrha nethodmi mopseei atherapdrophiptei hisnanithiplATuch as a

hams iRy P Gt B AR BsS lhes arrEiip b S podsing

antibodlic® thAtasf sh&aficdllydenEiofth€ p@Mih YisedSePRRINtiniSAtadd. Antibodies to
hi ghl evel producti on of anti body by the sel ected

ALK-3gengraldy afsrraided inpginels by mudtiplc gplcuimgais (sgeorfigiraperitoneal (ip)
h di e
nj ectféyﬁg gﬁn%ﬁégﬁlc??l %ﬁ‘gv%r? eA%jK} I1 ﬁgl?z%% é)ltr%)ed?e usPﬂ;gsrglgﬁr gﬂwell known in
the art, korde oflehichete furter d4sB¥bailheasia. M@nﬁolmmmmpﬁ)ducnon of
available fromthe Salk | nstitute Cel| D stribution
ALK- (I:éﬁ@@prr @abelgve&bonecgplyngpeﬁtaam S aée]gnrgpmgecbwrth a derivative of
- |

ALK 0B B R A BTV Eforionor
immumygbmﬂm lemadly imis.e haaenth dretrdodmyanlt,cemde bie 1h1rmmsze&i| veith an

hav en describ d for the .production of hum
ALK-{lefi Fitha i VRBZHbY AT 3mmur1 st Iy panagic
conju &&%)denswée B AR -Rhwith NBRGHH ?Wgﬁd R%HMLBH%HEM on
echni ques and Appllcatlons rcel Dekker,

dicrynomey.colaneil Did) klilbnmyt)ochpmoﬁgs;]aro@ﬂmu rfbmnht@lm L]Y‘HF ) and the solution

s..ar r oW S assa
is inieb RS B TmiBRe ST “RRR Fb AT HRARES wisdioonsg. 710 14
days 1&leKadimalsPire brRAdall Yhe deRgn By d’%ﬁ’dy‘@ﬂ fom@el ALKLL dite®f Animals are
nonocl onal anti bodi es produced by hybridoma cells is

boostebyrei eIt @A nunopr eci pi tation or by an in vitro

o] 19 PR3 RSP OTHAANSEEN, LI B o

fused 'ﬁher mgloing geldf dsiny 4 yuiabletfhdn gragee,sactakhs poiydthgdye glaenl, to form
exag&iﬁmlbe deternlned by the Scatchard anal ysi s

a hyblaﬁgorﬂmf& gaMonoglenal Apibodigsnbrinciplys anxpPragieggopp.59-103

(Acmkgggpé%SQ@g g hybridoma cells are identified that
produce anti’bodi es of the desired specificity,

[001931} fi ni tfhe hginadoma exdlsithistprepatdueare karded andigroben is uisoltatie dulture

il B Tor o O BY S SURNET B0 eG4 {6 e oo aeyval of
the u&ﬁ@etpa@&tamﬁyé&na Qé%us( ARdesthglc RE ﬁ%spareh@eﬁ @ﬂ})elo&u bél@hé&q the

ture nmedia for this purpose include, for exanple
enzynrr Wmthmpmanlnemsnmml tramsfotbc (HGRR T ot/ BY, ithbomiture
rnedrurn fﬁﬁr%%tg%g%f %ﬁ]call%vxrllr Pi%i Ha@ﬁ%(t SR It gasnn%ég%tle nltr Zagﬂ tl)lfymrdrne
(HATtrhedlﬁmp Ghiagesub3hac prévait Mlesgﬁﬁﬂthaif%mFRDJaeﬁ&’l@nthéllﬁ ure
ascites fluid, or serumby conventi onal

[00192}'mugo reered myglariarce b shosg ik Sipgeslicientlh supportisgble high-
level ;@%r uctlo oof r%g o)e/d’ynbd/atp§§$g§ (Pérﬁ %g%&@% ggr@@%fagc’i ar_)ersensrtrve toa
medivai fuchi ats)HA:’h h&ﬁaﬁmgAﬁming these preferred myeloma cell lines are murine
myeloma lines, such as those derived from MOPC-21 and MPC-11 mouse tumors available
from the Salk Institute Cell Distribution Center, San Diego, California USA, and SP-2 or
X63-Ag8-653 cells available from the American Type Culture Collection, Rockville,

Maryland USA. Human myeloma and mouse-human heteromyeloma cell lines also have
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[00197] The anti-ALK-1 antibodi es can be made by using

conbinatorial libraries to screen for synthetic
w@niovloesy7 cl ones with the desired activity or PCT/US2008/082465

activities. In principle, synthetlc anti body cl ones

been 16l R e arafieln SR BN BP R i (P atsy . Ihfhunol.

133:391 (1@'9h)e Br&@HuP Bt 41 KlodorRad AQtMHBl?Q’%dif%ﬁBn PEaE R aRYCh
braries are panned inity chromatography

age
Appllaégmnﬂ,slp b hé3 ddBirge Bekikri I}penNe@ borks 19%D). essi ng Fv

agne abl e .of  bi to the desired.anti
00193] S0 Te LT EIRER FR i gkl o iTuC EEhRR i SRS o
produttién @f(}ﬁoﬂiﬁcﬁﬁiaﬂﬁlt{ﬂo@ﬁ@ Hirbdted Bnihst LAY . PidTerabiynthebinding
clones are then eluted fromthe antigen, and can be

specifiqipyrieronesioneliadbpdicaprigrveed i hybyidpas ceis isdetceatned by
1mmuﬁg]§r%% ghétgéy o?l g C?nqﬂ VgMna) El tagkgly,ggalft:ff aé*agloérﬁlﬁl{%le %s%gﬂl El?[A) or

esi
enzyrxss;hﬁ&rdnﬁ@mmb@@@dwmags@y @LIS(AI) for the phage clone of
nterest followed by construction of a full length

[0019éht i - AlRe bingfe %Eagyy ef félﬁénqs@m@alt%bmy %aé’qﬁ%ﬁé%mﬁr‘%ﬁn
deterthfA8d Bg a%g% &;?a{c‘ﬁgﬁi a‘?lfalg)sﬁt fg@@'als Wb @1@0h%ﬂﬁ Slltoﬁ} 0 (1980).

regi o sequences escrl i'n Kabat et
[0019S]eq uenddger bbriRtomtaedahls af 1db11trﬁﬁdaha1gxr<oxhice hntl lerdéstof the ddshred

spemééqysaf??_ntg rgéﬁpumnlll%atglleo ?I?eé éxf’@%z ’ E th%gl?ﬁg\lwltgélcg tion

proce@tﬁ%é Bedyrobva Uy%ﬁdﬁ@grdfrﬁ&ﬁbdsv@o\’iﬁfg' R’Mn%cl()}ﬁl Alﬁﬂio@{& lﬁ}ﬁnmples and
ut 110 anino acids, one each fromthe I|i

ht
Practlgfn (pp Halip (Agrfjenaiadiress, 19800t Soaeble prﬂélsre mmeduah%e @hls purpose

ervari.a nta ity det n

includt B 5 Bhp R ERDRTR i A ERER. ol Ao, B aifitna celts may
be grcfv&iﬂﬁt\h%@é ds¥it@updaga.an@hinhgr as single-chain Fv

% cFv) fragnments, in which VH and VL are coval ently
[00196] nked Tha ﬂwghloaalsﬂﬁ@b@dles Jeesetasl by the pelicines are syifalityiseparated

nt

from (L SRR Rl KPR ETRE B S LIRS It By AR
purifiditioh @roctiu@h suchAfSﬂfor Rﬁa\tnplbm’futeﬁi AsSepRarodsl BydidRylapa9d) .

As useig{ her , SCFv encodi ng phage, cl ones and Fab
chro 9SPr éroelpqsﬁ%%; diglwsic OF WY \BIaMatedaplied to as
[00197fv phé}ﬂ@ afti-N1881 Bfibodi¥s % GhMAGRade ﬂng;lq%g ohQiibESies to

and VL genes can be separ at el one y

screerpfolr ywﬁhameatmhadmclnewmoﬂle(d@ﬁwd @n@hty ecantiyitresd In principle,

rando. hage .| i braries, .wh n .t hen
synth & aRady oIEp e reaic e i s B GRS o phpes tha
displa Vﬁh@ﬁs ﬁigrﬁénts oAMfibodREVariabi PRk - (FV)]fglsed“tg %hé%’sco(ag-&%‘@m Such

braries from i mmunized sources provid affini t?o
phagedl’qrmmsdirrfesartn@d bh@fﬁmmnhogeﬁowaphmgamshélerd@qmdrmm gfones
explreé:s(i)n?%3 A Ct | nrg%lge}/pgé Cq‘%@? d&lﬁg ?g%%tlrlg ant entalge g lf %t antigen
and thuy @@'ﬁraﬁt&l fro@dhefor-Bindind diénck angR lﬁ)frarlj}o fIh§ Blnfdlr@“tﬂoﬁiis €& then

sel f antigens wi thout any inmmunization as described by

cluteddgremithe #pdigen, aad can ppBrhyt enrpeheq by agdisional ggdys ofgngigen v |
adsor@fdonyn elq%%dt{’ }'i Sthé k- Lg%) lgﬁtlg@(ﬁgs AL I?)%{a!l 4 ﬂr%yde?%mng a suitable

unrearran ene seg mants
antigenakctesning rp@bdeduﬂego RIRt [fdm tire pBagm:rhth&I afl |11|itgrelstaﬁ0ﬁ0WEd by construction
sequence to encod% t he hig vari abl e CDg3 r egi ons
1op

of a flhl¢ngth antic/plfhrl 4% éféﬁlp%g%%me hvrsegpgnegs gmd%%eh%gséabne of
intereanHRAINO LN AP A MNNEEY seqdenceMscriBiCh Kabdedt al 38dqRR&s of

Proteins of Immunological Interest, Fifth Edition, NIH Publication 91-3242, Bethesda MD
(1991), vols. 1-3.
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(1992). [00200] Fil anmentous phage is used to display

anti body fragnents by fusion to the m nor coat protein
w@rdok/06iBOE anti body fragnents can be di spl ayedP@BUS2008/082465

single chain Fv fragments, in which VH and VL domai ns

e co ected he sane on e de .chai
100198 i b © B! gtﬁmﬁla% dglaa ﬁ bodygs Mﬁ%é%tmvaﬂable V)
regloﬂ\;@ff |ﬁ§o@ctl 18lamindaciddYBhe eeﬁ'h(ﬂrom tl?ea?ght PRy it daly ?‘J-])I) cl?d’ins that
fragments, in which one chain is fused to
both pm@nt tlheeedtymlrvansbls &mpeve dompibmenﬂaetyb@mranmag régais (@RS)

varia§E dafe Pl o BERE MlsterlyBayRaed Aol Sirllstenein Puger)
fragmbitts Gin SAHiC VP aSOWE, HE cévienthyllGhkby ﬂﬁowghaat shRFtoflelipR, éaeptlde or as
as descri bed i n Hoogenboom et al. Nuci . Aci

Fab ﬁ%lglents,llg whgigthey ]gge]ee(cjgggsp}i to p gogat dpﬁlag)eq-péirlaqeract non-
o5, L6 SEEAL08, 7011 O0YRBEIGL 2N 3980, s

hereim I¢H‘ﬂaérﬁ:od1h§ phagd ddores and) iFals edcddingf e clohesait bolAlcKvely referred
clones is desired, the subject is inmmunized with ALK-I

to as thy phageslapes” &k %h?@%%ﬂy response, and spleen cells

d/ or t [ r I
003 on oé‘%&‘fd”e%%@g{ e e A e RO P AR Poymerase
chain cenesidm (RER Jomd rbafl)mblmdetfaedairﬁky e lphﬂ)gh Interatics, evhivhroan then be

bod) nefragnent |ibrary. sed in fav 0
searcl ) L RIREH SUHESOTS ST RN o) ek PR et Immunol, 12:

433-48511998) Kt ibtarRRQ tHORO Y m LSS AP R Beds Prd i SIgRA iR} &8bodics to the
carrying a functional human i mmunogl obulin géne array

lmmu(lagﬂﬂl Witlokit Hig raqiitenent ohednsendgdybudomat. i dlgayatively, the naive

t h that Al
reperrEEi BondPORTASHEN G Rlran’ BipiLOIBa A 2f pte e of
non-sélf- Knd also JdMCar@RBRY RithQN afY irhEhBRaBeH ARAMTHII QY UGHifighs et al.,
ans%Fnlc mce is described bel ow. [00202] Additi onal

EMB@rJ r 1 ZHREB41(6993An Finaly koaive lghyeti gsycan @isp bepasigisyptihetienlly by
I ' -
ol B FRAALIS: . USHOR ASHLLATLS, SRESSIL B primer
containfipe@nddne m@b@ﬁﬂenmﬁﬂe highlybediblceCTOR 3 re@{oms@lnﬂ to accomplish
separation with ALK-1 affinity chromat ograph

rearraaa%%ﬂra Bitroge dewaribed by Hoogenboem BideY Migel &do ABP@li’ 227: 381-388
(1992 ?ollomed by flow activated cell sorting (FACS).

00203] Alternatively, the use of spleen cells and/or
[00208] cel | §FilamcuatbhephagBlisused omdiaplay antmrdyi fragcthed Grigrfusion to the

rovi des er re sentatio t he possible .
minorfiog BOR PPt oA RS A o c B e e SOl i Fon
fragm@hts AR vAHIEH Pehhdl VI HBRYinY %fé‘é])nﬁé‘dfediéﬂ MRIsatBBOBPcMide chain by a

non-hunan) species in which ALK-1 is not anti'genic.

flexibfeopolynaptide brser, nxgoammbeﬁ@m Markistet ., anObdiiyl g?e?ﬂe581 -597

onstk Lon, stemc ar e hary
(199G EYS i el Nl T BOSERLEEN P2y v o
the bagttkiabiegly cﬁ%ﬁlﬁ@ﬁﬂﬁﬁéﬁ assERd1y STAIRE-Ek bﬁot@iﬁ stridtBfe8siiich
can _be obtained froma variety of aninmal species, such

becomps diyphayied opdlgsehage g]@rfaqe&g&}ﬁpﬂw sonfefithe wild émerf@at proteins,
c.g. aJ @pr‘%&d%[ﬁ%lgﬁl%%og% a'i]eN 91%{' ’Re@n% alyll3§rhl§9§ I azl o

el ¢ ‘atid enco ant 1 body v
[0020¢ENne ségparid, fichdd addnencving radtlbﬂdymﬁﬁiagm):nta 2)ey obtamed from

reco ered fron1t e cells of interest and ifie
immupg, gel é@éveé‘fe Fizel BRPT angnals Ifa h%rary biased in 1Lavor of anti- ALK 1

clones is desired, the subject is immunized with ALK-1 to generate an antibody response, and
spleen cells and/or circulating B cells other peripheral blood lymphocytes (PBLs) are

recovered for library construction. In a preferred embodiment, a human antibody gene
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VH and VL gene libraries, the desired DNA can be
obt ai ned by isolating genom c DNA or nRNA from

wo yomplasyt es fol |l owed by pol ynmerase chai n r eacP€DNS2008/082465
(PCR) with prinmers matching the 5° and 3' ends of

fragmrgﬁ Ebrr%& ggse%g} VO%%/éaal%efgﬁﬁ la%c’leg%)igro tggl%éégggg%gt%% aneatmtl-ALK-
1 antibdBB82p ont;@ﬁlrt%x IRK NG éﬁh&ﬁfg%fu%t&ﬁﬁ?hﬁrﬁﬁ?ﬁﬁrﬁhﬂc%‘?&fuﬁh gene

expression. Th e V genes can be anplified fromc
array (pead dadkengBNAn ciadtah cidogkn qusi anB bedyarodungios 'systerd) sifchtthas ALK-1

. di t V-d f '
immufj 58 Ro B B prrecey DghEing 18 eBaP e LR LRl T
gener@tion dfh8Rh aaiBodyprddiidniradgenic NatdisQlestbbd bolbé. 546

§ 989). However, for anplify Ilthg from cDNA, back
[00208} i mer £ dddipnal %ﬂijlcb@e@fafs}é@lnti ALErd reastive el bixamulagions can be

obtan%?%% if)sf’?l% %ﬂ?bélfgg\éégﬁ%% ﬁllocedﬁé 90E %(lgln %Cel?s eng5 %mﬁg ALK l-spemﬁc

membasnedesiad iabgisbdyne.@asl kyll edpasdtion V\FfﬂDALKl\laiﬂﬁmt&\@Hﬂmmaﬁﬁgraphy or
( USA) 86 5728 5732 (1989). To_ max
adsor@t%rf toaffyarge r@@@éﬁb@k& UéalnfOH@WP%bﬂBWr%ﬂUé{@teﬂ el prating
@“I ners as described in Olandi et al. (1989) or
astry et al. (1989). Preferably, the library
[00206] ver siAtltriasiveigxihaiuzeof spjecusielhigartdii Bréliven stltcaPBes édm an

. to .ea ene, fanm | inordert anpl i. al . }
unimiy e g e D et R T S shible 1tibrdy sensiipies. and
also p@ﬁhlltsgt‘ﬁg g?ﬁs@ﬁg?ﬁdggoeffﬁ%klﬁo?ehﬁarﬁ%lwol dnlﬁgﬁzi 2(hﬁ‘ré1%1?_ 6r n0n7hurnan)
speciqsi@9hychohLKs] Wawtritigstici Aot Hbranes ingorpofatiQe umryvigto aatibody gene

Nucl ei ¢ Acids 491; 4498 (1993
constfiiorhstoahi Ao e i MEAPELCR hoVas bisi 68 brigh Sodthe
unrcafr@det a6 tib&Y Sk 8Seréis. PEhd iRtrh@dUeSlofintdiésd caBe HRned from a

primer as a tag at one end as described in Olandi et
varietygof afingg ﬂ)emé,r sugly a§ igrpafe MIPER rafrRgProsdIe; RTINS toanige, feline,

poreidy S B R aa S5 0508] "ropr t o1 res of |

[0020d)y nt heNucRid cid erarodﬁrggﬁdb&dg@mﬁsle@ne b@nd@lts (eduding VH and VL
vitro fromV ene segnents. Mst o human VH gene
SCEMEEY GO YA BT Re 6415, entaiet a@é&&@#ﬂé@g I @p Sitea Taranged
VH an VL | %é?@ﬂ §|the deélr d MNA Bl Y obtaiféd t by 1sgf501’[1zggenormc DNA or
199 ., and mappe ?reported I n Mat suda et -
mRNAlftcm é_/n@meyte$ f&loweﬁ&ywlm@%)chamhewlonI(Bﬁ&b}lwthgmrﬁrs

s o A0 2 1S 06 BOOLEY 0L 00 0T e sl e
Proc. NGREALLI. K6S (MSAB‘ 88C§%33r3mr($9@9)%efevag rkdRid CAPSsOY gene

di verse sequence and | ength as described in Hoogenboom
repertani@s ﬁzv axmessin. ThooV gerBis gk b Qmphﬁ@hfr@&&‘l?@i@ 9ng gengirnic DNA,

wit GEREHOEN R DaBP RS RS Byt AouREH N By
pnmeﬁssba@&ﬁﬁllthfhetﬁe I BeBashas d@cnﬁéd in (ﬂflzﬁﬁh efNat dl989¥-‘a@d in 9¢drd et al.,
USA, 89: 4457-4461 (199 Human VK and segnent s
Naturpfd: bt (1988 Iéwe@écf)eteﬁa@ldfymgefwwmm rbaw primgggecan also
(
oS0 LG oS et T A2 S AP, o
forwarep@mtsiwidsn thsyohstedtiregivh gedcfscﬁbﬁblmtmmﬁ st alhBs@dNatl. Acad. Sci.

ange_of VH and VL folds, and L3 and H3 |l engths, wl]l
(USA LRG0 aB R T2Ha A DS T@fﬂl%ﬂ%%@d@ff@i@t@@%@%&%ﬁ%frracy can be

mcorﬁ%lré&@di # t‘h¥ mlﬁ{%!ré ABGiRARh Diafidtd: an (9589?/8165‘& REQA(11R9).
DNAs, I ne V-gene segnments can arra ed I'n
Preferablyy thedxbwy divegsityas trhgimized by using PCR primers targeted to each V-gene

family in order to amplify all available VH and VL arrangements present in the immune cell
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net hods of Hoogenboom and Wnter, J . MIl. Biol, 227:
381-388 (1992). [00206] Repertoires of antibody
wo e@gersds can be constructed by conbi ni ng VH PE€TUY1008/082465

gene repertoires together in several ways. Each

repertoire can be created in_dif ent vec ,nand_
nuclofe MR § & BoGRBen i DREpGor Blagls et 3F° fdgi@;?wiq% >81-
597 (19995 6f & Rbcr¥ed in BRMBethdd 8 Ok eld 6 NuLRE3AcidORel M2 MigM91-4498

by conbinatorial infection, e.g., the | oxP system
(19934 eBendlgraug phthpatmgtifiod N A tnta kxpresiiml vecias, dere Resrictio sites can

v AR R B T R B SRR, PRGN 1900

or by QUBIcEPOR dnhyRiflcafibd wh althdicadhyinfkl 2€ddseBsE@ tIickson €04l Nature,
transformation efficiency. ive VH and VL repertoires

352: (Fheb281(dP- separately, one into a phagenid and the
her i t | brari re -
00208} 7 GG A0 EAUFELY tsal e skt AR B BNR i Vb from v
gene degaicats] M&0of thathuaas [VICgthe egnicaismavabetinfd@tednihd sequenced
conbi nation and the |ibrary size is limted only by )
(reporfgfinfippyEmson et el el Mop Bigle #7(%01&8 189N-Gre gyapppdfrgported in
r R i OJfhi ' j I : t
M R N A B RS ik A ne
majorroepformetiorsrud tiar H1 aod plAdeagedn batscdphagecreicrdions:. VHlpese

huge |ihraries provide en ers of diverse .
reperty WP G g SR HE 1990 RACTCF ABBIECTEraopgth as deseribed
in HobSB0dth ol tveimfat j. Wed1YBiol &2 7: 8REIRRI T ®D) MYY] RBerédiRILEh also be

sequentially into the sanme vector, e.g. as described
made withBal tha seqaiened diversity fochgad|in aAergH3 Bwip. oflaSingl@Bngth as described

. 978- 7982 (1991 of .a e 0 y.PCR and

in B oy EiRse o, oS RE Beh G ACIOGgHE R end V2

segmdNad MR bedPeon &Psrd6R§udnt 9P gbporfé@?n BB shdoWmtad, Bor. he
used to join VH and VL with DNA encodin

Immunplesd 31 GEH A8 Bpardranis e in Trkehalal R Fhafispaoires.
SynthEEPYAAL Kol KELBAAIL: HOAMThANG, folds kPl aldFES tongths,
will ehgotiphatydds dfcoRRralbid stridgtirat Hioasity e pelldwing @mplification of V-

| i nked genes as _described in Enbleton et fl-h Nucl .
gene eepding As’, gopmlingg-geng gegn(eilm}l_bef@a{y@@g? pdtro according to the

methdBoF PR é?ﬁ)_o%oa%c\? 1Ry ARSIV Ridi | ?E?@Sﬁ%&%@?%%{l ”gg ur al

or synthetic) can be of noderatfe affinit
[00206pbout RePert@res @7 antiiody flmgmeafsfeamibe gyomsatuoted by enmbaring VH and
al so be.mmcked. in vitro by constructing and L
VL g?ﬁé@ﬁ@é@tfﬁ%@%ﬁ%ﬁﬂé&&%ﬁhﬁw el %@@glrgga*ﬁ%%%fiﬁtsw different
vectordY SHdhe @bctéis redohOd in SHRS, 3. . FRIcEF ARV i Ho PR aPNGER) 128:
be introduced at randomin vitro by using error-prone
119-136(4A98).@s én yive horcombinatoriad irdection, ak., thetexthsystame destribed in

U e SRR AT e
appro@’haéfgﬁﬁtsahe twdPEIREn ndvadel of FAB &dgmSkts t&SMsrcdfe th3Fithit 3R BBrary size
(1992). Additionally, affinity maturati on can be

impossd by & geld traysfempdioniofiigiencat N ol a8¢ Viprepcitpres areclgned
B . . ! e

R L s o

combined bl phag iafedtist b egrigngid-contdinplydactafii koihaycach @bk sontiibs a

... 9607754 (published 14 March 1996) descri bed a nethod
differgr comy ép?ﬂ @n%@é@é&}% 8176 1§ lhmaefgamﬁ}s %@ﬁ%@%‘?qryf CElls resent
(abougﬁdle&lgh&') NBofe&HcRAs Bntdh in vivo recombination signals so that the VH and
VL genes are recombined onto a single replicon and are co-packaged into phage virions.

These huge libraries provide large numbers of diverse antibodies of good affinity (Kd™ of
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i mmunogl obulin Iight chain to create a library of
i ght chain genes. Another effective approach is to
w0 e@ombispe the VH or VL domai ns sel ected by phegEUS2008/082465

di splay with repertoires of naturally occurring V

b gggggﬁ vari ants obtained from uni nmuni zed donors and

about for higher affinity in several rounds of chain

[0020'75S huf fAljicRghtids) gd@é %ﬁe%ged ﬁ‘la%/@é ken&d seﬁhentla@ZQﬁt%QH@@me vector,
10: 779-783 (1 Thi s techni que al

¢.g. apdasduleddi mrBadﬁasanah Fodé. daatlaAdadiici. REHYy, 8 29HAE MPPh), or

asserfilgd Ot T A0 4% letled 208 S AbRRath Crctisha Bt Refyge. 352:

624-628 €190u5.t PER agée&ﬁﬂ'ﬁ s8falREpEhIRd t VNSV N O M Kwiith TA
be prepared a variety of nmethods known in the art.

encodges doxtle rp@ntsa/q peride forputingle ehain FvI(sakivi expexteires. In yet another

techm‘én Ig 941]t ﬁé(l:gtaps%%,b? " 1¥ yto %E]In%)[h% \@%ﬁ%‘éﬁi &%g%%@%g%ﬂocwes

by PC(Rl&ﬁigchen SIUﬁthI‘G@SI‘téli“@ df ﬂllnﬁsd génes Bb@@ﬁﬁbddem Embleton et al., Nucl.
sp oranldlte and H phosphonate nethods. I n one

Acuméﬁﬁo&pﬁgﬁt EQa&gﬁg)preferred by the expression host
[0020‘[3)§|AI arI‘ﬁe Qﬁ%d’lé@ ptr&ﬁlcg@ 5&1 ngVQﬁlbl:atﬂ%% Qértﬁer ﬂat&rﬁp&d%ﬂﬂletlc) can be

ternativel'y, DNA encodin
of modsrateaa:fﬁrﬂltjf (Kavnl of genoriD6 thtOX:M\IlQ butblfﬁmyy MAG24t0in can also be

.owi nq construction of, the cuI encodi ng . }
mlm“ikﬁé IINYYEOTDY CONREIGHIA 2R FesElgpiang iZo gNA ﬁsm@w IS g™ dostaihed in
Winte® )épile§l@'9@ﬁ s&;ﬁﬁt FQIl RBPUE RGRatidh @R LEXRIRRBEPR ST vitro by

such as a plasmd, whereéin the control sequence is
using ewengieng dlymerase liportekinl Laungnsdlolivelthiqua, h: 1 héS (ESOYrin the

methocdo%?rfaafr‘?fli"e%&ﬁn MOGRITR220 368D PO Rl ram et

Proc. SRfTPAtidKe USANRY: 18763580 CIBD). AhdtivRtyQhffditdinltaiidatiyn can be
carries a repllcat|on site, as well as sequences which
perfow&YeraM%nlm A tiEm@nCAr anera SAM e ¢ gF PR PCHi Wigh primers carrying

rando&hs%ﬁgét%g fsg E Uﬂk bﬂn{eﬁ@s{asi 0% d ﬁl% \11 ual %U CEO%Q% fnd
or s reSS|on i N prookaryo eukaryo
screering for bgdhes aﬁ'fn&ylﬂtmem WO D6&7 7ant(p1am§habrm1v1arc¢1 1f996) Jil@l‘crlbed a
descri bed herein. Eukary otlc organj sms, .such, as
methqgdfgg ngducigp muggeaesipin AR ¢ra R ARy (ekeEMip R FeZiNng{ifns s,

. | y
A TR YRS LTI L gl
appros@cis ¢ meymbaedes Vileguén demnins sélbétod by ph@@h&;ﬂamltb fepertoires

th ress roduct by the host cell in
of nati Ty G BAiBE VLS A e PG BBy i gl ot qad sqggen for
hlgheif %Iniig%l sdvbtal rR@Q% bﬂ@hai@f&@aufﬂﬁf Slesdbel BPMadlskahi, Biotechnol.,
atase, invertase, and al pha factor. Also

10: 77%7&36(5 PR2) dihlmtgehm@reealwwssth@ preda@icarinotibadics dndadebody
(Abr ahnsen et al., EMBO J., 4 :
ﬁag ?T§§g§ 1%6%@??”#%%$30ells are transfected and
[0020P] ef er ahlky. ltnﬁlalléﬁJ RAIARM Mhihb atidecqRaves He ghswbBLkhe art and are
expression or cloning vectors of this invention and

furtheg d}sﬁwgbhevrﬁlne SMNAhENEAHIE WUKr] entbersenasedipgd ¥aredy agmethods
knowﬁl RPLE glftl qth%%ef @Etgrb&gl{ré%{u??’y@% grré?{?‘te fithited % %ﬁ&hg;gl sd/n lhesm by any of

ransfornants €nes 'enco
ﬂwrnéﬁé&i@ﬂmﬂ&ﬂUﬂmmg&se{ﬂQZQﬁ&wﬁChﬁﬁfbcﬂkbEngﬁﬂﬁr§16G34hﬁm9)
taking up of an expression.vector by a host1§el

such a{hs Hisptep rP%H%Pchltﬁ osRRArYIdite gnd Hc%%osah%lar%mf: gfls. Inone
embo8XRMELE5hs NHTREPYS HBREBRIS R host cell are used in the design of the ALK-

1 encoding DNA. Alternatively, DNA encoding the ALK-1 can be isolated from a genomic
or cDNA library.
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transfection are known to the ordinarily skilled

artisan, for exanple, CaPO precipitation and
we@b@owsspor ati on. Successful transfection is grOEUSL008/082465

recogni zed when any indication of t he operation of

IS vector.occurs within el | 0 r
10021 ', o EEIPSIRERE st R A Mol gncoding g BOATIGPahe DNA
moledut s Bﬁéraﬁ’l@ﬁﬁﬂ(b@ EFar&pBd sBion BRI AL quhed & Y é@?és@i@n %&815 such

i ntroduci hg DNA into an organlsn1so that the DNA i

as a plraelpltd cdisten thei dohtrel sequenge exteeegniredrysdrat ceé]l teaqurmgd with the

ch host
vecto Ja g R PRI R R b Ay s il SR bl ken it
derivePiRiR @?éo@és%oh@aﬁb’l@ Rvifietht Bost Vell NOES vEdsr drilians fyQtaffedsiaGBplication

are we known in the art, and sone are further
site, agaHrap seqiicheaseviich ¢rvoda plotenyibar are carablroaftprefing pheeiypic

select o% iR r%ﬁ#*ﬁﬁnéJ%llAL §u1|ta[2b§@‘?ec (?ers ?ol{rl e&g{eggofﬁbgﬁgfrglfﬁi eﬂld cukaryotic

host cemm’a |knaWn o gie agtedndSoms ek fu@thBIf ddudieedtieeciMl Kukargativ drganisms,
cultured in a variety of. nedia, which is well known in
such gspygasty.or geltp dssirad 89%}116%6111@61%%}@% Juifersangmmplsp ey pe used.
[0021-{]je ho tlgﬁ‘élrys tHEHRIA! ré:ﬁgoéhﬁ% ke ADKSI g'oﬁ&laﬁ frfked t secretory
enconpass cell's inin vitro cultureas we as ce
leadert d’eqﬂemie ecsultinigiin secrétasitofding evqiress{oﬁ@vidﬁﬁﬂct B’juﬁleﬂlostateillomtodhe
be acc npllshid using art-r

culturf B e rRes e ARt SodSneg e b iR St eetiny srefp. herpes

GD, 15151 QURYRE Eh&%hﬁhﬁ% InveRkcDEmPdpREABHr T R]B stHABI&RIRise herein is the
trix such as agarose beads, acrylam de beads, glass

36 anb@tamd le@é¢r1 selfewes ofprofedud. (Adratinissn c o, FMB@ J. |4y al%lx@985))

00213F 12° s BicFs IRt funs RRAHBR PiarGro B R ot RS BRE S e gsoribed

expresslidefor cﬂ&ﬁnng&tcbr@ of s @b Erttiintand CORrORBiOESRBRG¢hal nutrient media
separation of phage display clones. Attachment of the

modifrgdiasiapproptiaierfor ipduting pepmmatses.cglechies Barsdorpianthetarpplifyg the
b thods in Enzynol ogy, vol. 44
gmms%ﬁégggiﬂl%é%%%%% éI{éﬁ%?oyed techni que for attaching

[0021B} ot ei Mrdns@Gatios rdfers pothesadehap bfien empressivasiccter gy a host cell
agar ose, dextran or cellul ose, invalves activa gn of
Wheth@h@r rodapy EPAInE PHIUEYEEN Gk TARICKBEssed n N uarpsusqugheds

transfCQHHR! a'r@ﬂnd%&n e Bﬁﬂﬁ%ﬂ’f sllﬂl@@%s% g e&gﬁl}ﬂleabhpb%ﬁ)ﬂe‘élpﬁﬁtlon and

aromatic amnes to the activated matri x
clectrépdramamatSucedsyful Abdciectioans gﬂlewél@'dedzagncz@dlwlteh enyweldigtioh of the

opera‘g%igfitﬁ{sl V%Etoglpgciqzéwgﬁ Q%E elg 1\4%8%1? ? er'ﬁ'@%s {:tflonxa%g we?l known
in the QAN hMORIRE PurticPHERDES hGBRL Ure with
streptavi di n-coated beads, or used in any other

[00214} t - kndwansfrsmiaton m@anqaamdtrvgngolah@emm gpdrgynibinise glat de DNA is

repllcgﬂ%%tﬂer a-lzrsgagl ’&ha erorlnlﬁgornqa{l enmqﬁint IOIE) ﬁ\éc rgmfog(gr%l q%ltggra\l% IBependlng

on thdhdydtdIBusell, tednsfo@atiordisiOh¢ Usifg Sanddre tehaigecPdptdpilagsto such
with the adsorbent. Nornmal |y, the conditions,

cells. Mﬁéhlqﬁdufwgtrqélﬂfomléhmar§tweéﬂglown ip dhgyet ang sema A fupken deraibed

hereif?f © sel ected to mmc physiological conditions. The
phages bound to the solid phase are washed and then
[00215] Prokaryotic host cells used to produce the ALK-1 can be cultured as described

generally in Sambrook et al., supra.
[00216] The mammalian host cells used to produce the ALK-1 can be cultured in a
variety of media, which is well known in the art and some of which is described herein.

[00217] The host cells referred to in this disclosure encompass cells in in vitro culture
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eluted by acid, e.g. as described in Barbas et al,

Proc. Natl. Acad. Sci USA, 88:. 7978-7982 (1991), or by
W@bkwalos180e. g. as described in Marks et al., J PCIMDE2008/082465

Bi ol , 222: 581-597 (1991), or by ALK-I antigen

ion, in a.procedure simlar to the
as“@g éEﬁL@6ngﬁ EHWEHQFEB of C ackson et al., Nature,
[0021§ 2 G@ﬂnﬁ&ﬁlo@l]& ADK- l'?ﬂz%g@egac%éﬁ Hﬁle@rﬂlrsin%rﬂt?ﬂmco gnized methods,

000-fold in a single round of sel ection.
SmneN6W©GMEWQd@hebﬁhmﬂﬂhed phages can be grown in

t d b rth
10021881 18k pStt b B R b Eh Ef o el Pt SRR B
beadsOdtriamydd RaHQ ofass beyek U0 sé, Raribi@ky1escopblymers, lhydroxyl

di ssoci ation durin mashln and whether multiple
methagpitlatp gely. ol wagre e ag mlgneghéﬁ:gylg: fopalyencEs Aylon, neutral and ionic

carries ag%ﬂ ttgl 212{% (L:%?)lé 8¢ olﬁq wté Igh\? ﬁ%bﬁdﬁ%&h\%ggﬁ &P pPMgte I?hsplay

clonesaf Attauhiricasdf tham ke 1 rmttalmns thdmiatiseanbe atwhiplmahl@&he methods
Itlvalent phage di splay and high coating densit

deserifieg Ig¥athoRs BoFzameesye volrfie (F7gh dengmap! m@flplem/%chmque for

r I

attack Dl GRuTf RARCHFHOUIRICRY £ WBnRL doRk il GLCHBRS.
involvER actseitien IOIfdre cafrica N\tlthtrgzdnmn\hahﬂlessdndwubheqsm icatplong of the

.kinetics.(a od b|nd|n affinities).can, be | ronnted
pepﬂ@laag%s B’F"(“Ia Y MRALHYiArama HemBaloie a%)"i‘w‘é?&‘éi B I ay as
[00226]98 cri mférﬂaﬁvagSALﬁtl 8dn b&ﬁs@a & Bt tR welRQT- aéécﬂptﬁ&@ﬁ@f)es

in WO 92/09690, | ow coating density of
eXpre@md oy éiﬂStaigllﬁéf§16¢d blaédisplrptwa pkeesetr uadd 1nneBtsemmger cop{igated to
779-7 2 0SS tQ sel ect
viotingB e WDoRbatir uGa bl bl cPPRTLR R upfheh ik Bbwm auathod or
panni pﬁhg@fdﬁgpm}imﬁ@l@hat differ slightly, for ALK-I
wev random nut ati on of a sel ected anti bo &g

[00223k per fT@P irBeRs [ibrayrsamptes arpecoafactadi wigh mablamdo/ﬁ I under
condlﬁﬁt&ﬂﬁu%gz?rg)?&%% ?P%l I%aglp % gglitlgﬁ ao% 1{%34 gé g rglcl\ég ?Mhstﬁe %c}%orbent.
Normbiilg hieg cdilfdftlcﬁhstlylclukiﬁlglpH lidHi¢ btrghg, l%nhperz{tﬁ]reeanhlt@shhke are selected

affinit ge could conpeted out. To retain al
to mlmr?é)hwsl@ﬁ& quqdeﬁlqngs £ aftess %ﬁ%@é}*%%ld@aﬁwﬁm%@ and then

elute Jhc%“ge§§ gé%'cﬂt)éd%' Bl ALK Broc Bt \Mcta? sfc'(i‘) ©SA, 88:7978-7982

I tl ny[ ate K- at a concent ration o
(1991 ywir dayiathplit agmstd@ecntadgxeMm aral. af. Mol Biol ¢ 223 158m597 61991), or

K- | The h affi n|t -bi.ndi n an the e
by Alﬁéata&%ﬁl i P 18 P s ag spa e T T el letion method
of Cla%ld@d’ﬁ et %g UlhiRY Bm@angr(@ma)l bﬁyges fch‘@b@éﬁridﬁ@@' p8S,000-BR in a
sel ected accord ing to their affinities of b|nd|ng

singleyipuird eleselrictipn.i Mpreavar, tl;fe@‘tmctl@d plagenedndre gybwmin haterial culture
one thr%s | st wo- fold higher affinity from

t
and Slgoj reattOVP xcees dfsotfﬁ%aelsonw th lower affinity.

[0022¢pndi t Tas %fﬂ-lﬁeﬁﬂg lof se foin i@ p I8 B8 B URE o fsPindludlgi tHe kinetics of
phase can al so be mani pulated to discrimnate on the

dissoqsgfianeduging gyashing; and; %h‘f?ﬂp@lf matliiple anfiyAmgenmmats anyg Kogle phage can

mmul%%g&ﬁﬁfv&%%@\%ltﬂghﬂ égtegAtgﬁ)tolﬁ%%%h fh% rgi?s?@c&%]{%ggkﬁg? t(and weak
bindingeattiagico) cahlbe ﬁ:tktalﬁbcﬁ(by useehbarwabds, vailtivalent peabdakspdey and high

bl ock Al downs m nmpl ecul ar signaling,
Coatm;sr?@gﬁ%quénag%w s p The %faéb@nalﬁawronéh%@%qs the phage
throu%{i i %’Eﬁfgle?g 1n%ﬁ%1t6nébc}ﬁf favbfs%ﬂd&@ 09 phag%l\{ﬁa% a5 dBMRifAd. The

selection of antibodies with slow dissociation kinetics (and good binding affinities) can be

promoted by use of long washes and monovalent phage display as described in Bass et al.,
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[ 00225] DNA encodi ng the hybri doma-derived nonocl ona
anti bodi es or phage display Fv clones is readily

w0 s@batsad’ and sequenced using conventional proPETURHSS8/082465
(e.g. by using oligonucleotide priners designed to

protciib e 56 (1osBE Ry LR AT iy phagAomK o infin o

describ8AR! bRk et MNAKolcsilAt e6h 7700&3[M¥ogan be placed into

expr essi on vectors, which are then transfected into
[0022Bbst célib posildhteasidet bawpicen p@gleantlbodnsalf dgtSentalftisifics, even

with G ol BTet eIt AT e Bl R P 53 afopted
antibdd§ (6. Et & perfoffed oRRsdfIhOffinhe ntleshii @tcbmigeds @ ribed above) is

anti bodies in the reconmbi nant host cells. Review
likelyde giveriss tomany subisith iest kipingde ptecnnaslacicar wigh sfgher affinity.

e [ rr
wit BSOSV SIS, M LG, ST usloatl pEifna
hlghei aiﬁﬁiunp ImutdRey, phaded@an bSInc(BAER With[cRORR 6]otiMNAte@dNTIO! INGut with
he Fv clones can be conbined with known DNA sequences

the bl%%ﬁ% élﬁ%é@ya epneERirAiogy B loysrgpelagtyhn @sﬁ%rg%mwlar afﬁmty
KK (1€ -

cons 0056, B D7 R OB By ERAYSERLPRE SRty PRcrvi

coatedparenihguptic iehdsorSupk ' ¢qualibrivem gapturke algwvsathd /ammbddll@;hb be selected

hai n wi.l | Qe reci ated that constan r eqgi
accor%l @e}rgg@rw}%sc zgjcggg $eGPIVIY abg?rag‘géso ationy qfaliuH@nt clones
with ds3fale 4aNo-fotfnighfiARATb AR GONTKERS of E@g@@%ﬂh%‘\geﬂéfﬁﬁlty
such constant regions ‘can be obtained Trom any human
Condigionansedan wapeng peageabsundcoarselid phisgedn lsofye ipaipulated to
i abl ani mal (such as human)

i R, DNA. of or
aiseri el e R REAMERlan 8RB ot ant T g on DA of

[00224ﬂ ot hen@nATRL1 SloRs Sy bOadtiRitinsslesteMIISaRUSIKRHdntf BE
brid", full length heavy chain and/or |ight chai n

invenfiar piecidgtiarti-/vh K-hantikadios thalgrduse or Blclevlie Tagaptor activation,
I
roducg (R B ALY WBR0 O MORC HERE Trer R Ph 01 o pac

Smadb and/us Sthadl®ohdismpt edistkant Kr efigand (DNA BNPY or BMRI@) bihding to
sequence(s) for all human, full or partial |ength
ALKﬁeavy and/ or light chains. [00227] DNA encodi ng

[oozzggt 'n;) g\lhujff\;é gﬁ‘ébtd'n%"tﬂé{ h%%o@déﬁ&mﬁﬂ%hg&ﬁoﬁépﬂ%ge

for exa y substitutin e codi
displaydiyudores if madlhumallateﬂeiadyeqlmncbdl usg’rg conhentionelpretaiutes (e.g. by

. damai ns . ace of. honol o uences
using G RTrofifle RS Roighetiorgoa ol fy SEERS Fa lieht chain
Co i N o Qe sl the DNA

can beapl@n@— m@r @xpe@sm tvp@ombetchfarfa@ne rensfedicdtd host bdls such as E.

coli c{q;igsd f;lrma g% SIS al}eull?etslsr%allngtlg? Iovna?y t(szlg 8%1 néryﬁ]lg%bglﬁtgg l? that do
not otﬁetﬁ@ébprﬁmﬂé('i@ﬂnﬁﬁd%ﬂoBulﬁ&ObﬁbDﬁ@ttb @Btaid fhe ts¥itBeiBEMBE desired
chinmeric" or " rid" antibodies are prepared that

monoplgpe a@lﬁbOCbP&ﬂ@uth@regﬁ@bmmchqsyceélﬁ Rguicpari¢lghen greombinant

expre &H’ 1'11%%?1%1? bg%ﬁgﬁaﬁ{f e}{gcgh e%]?\ogfcﬁﬁie k99228 éﬂhj ngﬂon in

ragnmen I'nventi on enconp
Immuaaok i Hady (f99agmwll>1$mkthmn dﬁmtuaioh Rxiv cunsmhaesz)t her e are
[UUZZaﬂ\é?gt %%IGAS er(l)cf:odlflnsgl trﬁg Fe ré&olngg ge%/n ‘tf)er cao%ln‘tﬁrrl]édsévitﬁ ﬁlgv% DtI\PAa rs]equences
encoding heavy chain and/or light chain constant regions (e.g. the appropriate DNA
sequences can be obtained from Kabat et al., supra) to form clones encoding full or partial

length heavy and/or light chains. It will be appreciated that constant regions of any isotype
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anti bodies. The smaller size of the fragnents all ows
for rapid clearance, and may lead to i nproved access
WO 009061807 t unors. [ 00230] Vari ous techni ques hBOBEUR®ES1082465
devel oped for the production of anti body fragnents.
itionally, thes ra der d via

can bepv%sﬁ SRY Saelgﬂuﬁwgaggmigxe I B IS Consiagt regiqgs, and
that mrdoﬁﬁ)cﬁﬁ’tr@ iofd ean LEUHENAL ﬁ’f)m%hg‘ﬁﬁﬁlﬁh Qlahmﬁﬁgspecws A Fv clone

Bi ophysi cal Met hods 24:107-1 17 (1992); and Brennan et
deriveal from S emieble @mnsmmg_ee@)e) anithigievebras hutes psiferiag mechthen fused

to corR it Bt IEN R SR E i e igety O S SusftEy for pybria,

full leﬁ ArReSeehdimamiich 152¢ cRtied ihelamedin thOHdfinitibiist 'RhingdMN@nd
e facile production of |arge anmpunts of these

”hybrfdr anlastysss usert haseigy In p Repferredserabadipent; & v gloag derived frore human
i AR DRGSR EBL 7 ISERGC AR g sgesc o

humat efob‘oepadlarlre@gthﬂieaxqodnd/c&n@hchemnscal ly coupled to form
F(ab')2 fragnents (Carter Bi o/ Technol ogy

[00221f) 163%%6{1@991%911 “AbKol amtrmdvée%mﬁﬁeﬁ aa}}éfBFlé%h can also be
modlfﬁ:ﬁ(da?or)e%a E@gﬁ%mb%tlﬁlﬁ doﬁmg%%’@g% ancﬁ%h%%g Q\VS} and light-chain

reconbi na ceI cul tur
constdnt dgmeims implabe oftemedeguhsinmritcwoquratds-darifved ﬁonpuhe siyingdoeana

clone e U SF tsReppor Blogenassh: Hephatott EHp gL Aon . bhel 0853
(1984@r qﬁuﬁtelne(ml R 2 bR or FVA@BRNE & W lahti RS yaR IR ﬁﬁht éa‘ﬂ be
he skilled practitioner. In other enbodlnents

furthea modifoadybyofovelenily winisg o thic mghmn@hlabmilrii@odmga&memce all or part of

VWO 93/ 16185 U.S. 571,894 .and,
the C"g“’és*?aﬁ%]ée 7 IR TUROg bl QOgﬁFliP‘gbj’& S MAPR- CFH“&%QC or
"hybridO AR BUdAG o3¢ hRParch Mat Ahee HE VR OIpcEiBidRY 8Nthe MR GHeor

thus, they are suitable for reduced nonspecific

hybridsimea¢lape-derivedgniibodiésso use. sFv fusion proteins may be
[00225??3”5&%3&2} in%lng fusion of an effector protein at

or the carboxy term nus of an sFv.

[00228Ee AntTihb p@b;sef&ngwdnaeﬁ bﬂ@m@@ses l@ﬁwcﬁiyafmgmenfsu ﬂﬁ aertaiﬂm e
anti body fragnent nmay al so 'l'i near anti
circurgstgpices géredeg %ﬂm&geﬁ Af wyirg a%ﬁao?iy figgmentsaathgr a*l a\fhole

antlboglﬁn@heesm%}é‘f Rizkl ﬁl%rfr e'n%oﬂl)()ia{) s I ﬂtc?eame éirnay lead to

nmonospeci fic or |spe Humani ze
improAed advesh teso[id 023#R}. The present |nvent| on enconpasses

mani zed anti badi e i ous f or ,humani.zi
00231 Ao S diogs Bl AOP PR pditdgn or anlShdy
fragm@X@NPlaBitioRallH ARQE BEGSmAME WRRIYerRRN Vthaﬁ&@te@%c%geg@@rﬁof intact
am no acid residues introduced into it froma source

antiboghgsdkeci & gndferimaotarst altHesmahefrBiagranmcal rmind Biehiydical Methods

210 STATHER A PEAR A EL S L) DB Hon 53! B rmens

can nGiQ Bapfbdub&m@mcﬂgua QEcondinie hesi<ens. iFab,| By ARrdcPvmadbody
foll ow n% the nethod of Wnter and co-workers (Jones
9

fragments gpn all pogeyrensd iy andzparedfiam E: ool deysralarying thgfacile

oo 58 S BB HORENET  he bdEB e
antlbcrd@qxhage Bﬁqnw@ealsiedrabg?ﬁ fbemgtﬁ\gnby] dHab'gSHE émgmeﬁteeambe directly
g

d
recoverﬁ{ir? BBk e %ﬁé C@Qﬁ%f?gﬁy 60%%/4 9dareg (a(bon%agms@té frargs et al.,
Bio/ Téclﬁﬂ’)ﬁ)g@qa) 16405781 595 Y DS BRf A ol dhothRF SpdrBaR, ARLH i Afhents can

be isolated directly from recombinant host cell culture. Fab and F(ab'), fragment with

increased in vivo half-life comprising a salvage receptor binding epitope residues are
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human vari abl e domai n has been substituted by the

correspondi ng sequence froma nonhuman species. In
w@e@ensse7 humani zed anti bodi es are typical |y PCIES2008/082465

anti bodi es in which sonme hypervari abl e regi on residues

and. i bl FR resi dues . tituted .
deseriBRE T35 PP Koy SHED B8t SR EGiES FBR broght fomstaabody
fragmlbli@tg ﬁgﬁlgﬁg 6k @R RilAYIRRIBAE ﬁﬁétﬁex%ﬁ@dﬂﬁentp,%@%nﬁbody of

it
b ' leavy, to be used in naking the hunmanize
choicaista svegle elwin Ev Virgmennisdrtaiite WO 9B HIES; Bl iPgemicsi $.571,894; and

di n o the so-called.'best-fit" .metho t he .
5.587 i e IR 5B RS BishaRac spribinBE SIS et of
constdn® r&GsReMRe, tAgRb Stitdefor éduced hdhipadific BindkipQitminB I RIVo use.
vari abl e-domai n sequences. The human sequence which is

sFv fusjapqueteins gnayh cogptrydied toodld fusien efrarefiestos pradeinas cighes the

amin YPTRE o RJTPARA Ik B 1. SUTROERS AP, o bfobleck. supra

The aftli@3g)fragmenMaby aBb Ok a "lif&ir A0bo AN fieds destiditnd i$ES. Rat. No.
particul ar framework derived fromthe consensus ) )
3,641 $df drrxampte- apeh hagsaantthody Sgmeatsgraybegapirqspegitie or bispecific.
subgroup of |ight or heavy chains. The sane franework
may be used for several different humani zed anti bodi es
[00231 Car t eHuetanéded A@diBQAYs Proc. Natl . Acad. Sci. USA,

:4285; Presta et .al. (1993 | nol, ,151:2623.
l0023?ﬁ0234ﬁ’h?pfﬁsgntflquﬂe? _ewaa%aé%ﬁi*u@ﬁa&z_e%mba&tﬂse aggus methods
for hutiABh Z&sh-Mhrhih £R1b8BIL BR 19 whl 8. | irteXahple, & Remanized

_antigen and other favorable biological properties. To
antibaglylviarheve ¢ricorgaat amarcandiaglueoingrdugedtinfod| frém rfesiee gvhich is

ant i bgdi es are prepared. a process of. anal ysi,s of , .
non-hjfah ek o h S AL iR Duly 5 87 En RS e rsidus.
which 8B 86 tilke@ditmh 8n Uisipost" tvFig8e domBnS IHMni AL ken B

t he parental and hunmani zed sequences.

essentiH lyeerigimed &1llomang thevpsilnsl bWinter and gerworkeis (dangaraily(1986)
I . fam | kb '

Now 21 SE0LEE 00 BuI AL A MR SEE P SRS g1 108

Scienen2B 1 3@t BB 6 pveBablteutidy l8Pediariebis rayial segoaices fatthonal

structures of selected candidate imunoglobulin =~
COTTCSPRPRIBRA EXRICNIH 9h & BHMER 2B Dadkye SEcaiddtal vy Clp diiangzed” antibodies
. r‘ d .
o Bl o 7S, P B R A A PR EHT R LD an ntact
human vexigbl¢ hemandly béen sobstrtetsd dyds ¢conaspandidgreneanct fi®m a non-
ability of the candi.date nogl obulin to bind its. :
hurna s 1 it oAy S Fot B G VO s airGe B ety eh fehich
some ﬁgﬁ@{rﬁ%lé TeOPh r8§due8 Gh@h&YIILI A8 PRAESdRE AHERGEHURA by
~that the desired antibody characteristic, such as
residucp peaaetbgahs siristiyrddent antigodigs.get antigen(s), is

hieved. In geperal ., the hypervariahl e regi on .
002336 8 Gt 5o BRT BRI TREEThOF Tl AR b epa in
makirgthé RfihbeiRed gibadich GarrPinstirgt to[B@R3%2htiFkHiER,. According to the

ant i bodi es £00236] Human anti-ALK-1 anti bodi es can be
so-caliedn desteftt awthog, hempausnagoithe ypighde Jemainiof @ redsmhppfibody is

‘ L. i . ;
scree%?%%g@?tgtég’ é\?tfrg hﬁﬁatéggf %%o%%%%@le\écgoqn%ﬁﬁ @&ﬁwﬁée% PHAY human
seques&nukioh &sglegesats thie e lichedern othen adiched nathevrinyan franmeavork for
the bRy Ac GBS ChabrAD Py elgiinol. T 2396] Chothid etal. (1987) 1.

Mol. Biol. 196:901. Another method uses a particular framework derived from the consensus

sequence of all human antibodies of a particular subgroup of light or heavy chains. The same

framework may be used for several different humanized antibodies (Carter et al. (1992) Proc.
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and nouse- human het eromyel ona cell lines for the
production of human nonocl onal anti bodi es have been

wale@enstset, for exanple, by Kozbor J . | nmunol PCT/LISB08/082465
3001 (1984) Brodeur et al., Monoclonal Anti body

. RESPAEE L BEPPRS ALY, QOB Pkt gl 2,

[00238 - Jitis HHH&P% orlethf thaBhtlbbaRd be h[llQlQl%%gd whth réSnfV%F high

pOSSI ble to produce transgenic aninmals (e.g. mce)
affinityHfat tha raetlgfanpmlldl agher Jp@mablm&Qg@d pmpertws Eo @dlmvm@lsagoal
oi,r.e of

accorqiffyin, ARDTE P Bt A e pier g B g rad R el R Rls of the

parenﬁﬁ&qg@@d’és des Cidde @oﬁ&@fual Hﬁnﬂﬁf@lﬂp&@@l&tﬁs ﬁ’d@tﬁ%k&ndlﬁfenﬁlbﬁal
anti body heavy-chain joining region (JH) gene in

modelsiof i pascriang dumanized sonuerges. Aice- dﬂ@glaﬁlqmal immgeegeatia

model 21?% ?drﬁthﬁlg%@aﬁaﬁ)‘f'é’%‘%{‘a‘%&'?an%ﬂ‘a} qu%se%kﬁf&i% b, E&H@L&f

progratisiregedimnbld Wﬁlcﬁlﬂlﬂtﬁ;ﬁhtemdehsplldyl prolesid ﬂhrdelitilhi&ﬁsmnal
production of human anti bodi es upon antlgen chal | enge.
confoggglonél %ructujeaq&f%k;:ptteg can 1garte 1@1&}05;1@@* N sapenges. ggﬁpectlon of
these {9@ rrrﬁé%illal gl?%@h’e ld{@@qgfévdfttﬁ’e RLidaks 1nl}ﬁé Hﬁﬁ@tlorﬁﬁgof the
; gger nann , Year 1n
candu@a:t@ﬁﬁ)nu{ldigl@ﬁ&]n sequracs higef, fhd znglysmmfaéssdueb ¢hat ggthehce the ability of

rive human, anti badi from non-human, ., rodent,
the ot RO R EY S 1 HBS He A e? By e oA De'selected

and c@ﬁl&hea tbBstha R iR PR GhE if] 6ﬂt §‘&1u%ﬁ’ce§ k& 1k a{etde@lgedwﬁbawn
anti body. According to this nethod, is also

chara@aﬂlst@dsubéps inypeasedaifingy iferghs taegett laehgetnl(ﬂé lhealvyqur Ihiggharal, the
bl ' f h t.i
ropergla gy @My BN TR 0 haBidd BafHting

amn;ﬁhQMﬁngs replaced with a repertoire of human V domain
g nes, creating a population of non-human chai n/ human
[00238haj n $kminattiBadiechi meras. Sel ection with antigen

[0023BESU| t §Iulnrﬂ1n Blﬁf'golba beoéleﬁ‘&ﬂ} laéj&ﬁurmn Cﬁ%p&ﬂﬁﬂl ITQJ done

ereln In res ores

varialilé &orﬁmhlsg@mnbet(n)cbete@teﬁl freen destui-dyeetdyhape tismay ehlbra@fes it
grrespondlna non- human chain in_the primary
knowgnumaen Gonsfash dompingseqyangestpias dperiged é‘?Q’@ (%lwvﬁﬁtwlé/) hyrpgn

monoBIBRAIGHL d&LKhle {08 Ezﬁlalbﬁ{‘m%’é lS}nﬁl% W&(ﬁn& RRtHEO 'rﬁyeloma

repeated in order to replace the r nalnlng non- hunan
and mplsd-yman Mﬁamyammymes fcubh@pmddct(o&a@é hP@#n WOnoclonal

entbaiis B ol B Boaieed Ty 6k bERDDRTs

Broddubtsalt, @&%b%@l RGP0 RRBA %ahly?déy Hﬁd‘A@BﬁéJﬁ@ﬂé % 51-63
whi ch have no FR or resi dues of non-human ori gi

(Marc[ebD.eJ@@]r IB¢ s Pewi Yoorks, JQ¥7); tﬁ@duBeagrqem@Qalop mmm4,ﬂ4?> 86(1991)
100237 S o SEr RS P RGP DR e presgadt

upon fredugitzatic@@st plowlcifig b Far epertaird dfORMsan ahlﬂbbd'i@s PIBes Shkence of
case, one of the binding specificities is for_ALK-I

endogﬁﬁw&lﬁ@lwg@buh% pragiuctipy For gsamplgt it fanbecrdesgpibad ¢hat the

homo ?E\lélgtl(gr} @1{%% Qﬁ%g%?f h% gl{la:::rg ] o%rg %\‘% c?ri {:J f—li ﬁ?{ﬂ‘b n thlrnerlc and

germ-iay Hﬁl'taﬁm nhbe: tesed ih @oinptead inaitdyt afteddo genagemitibotlp paeukbison.
Trans o e A R E M A R e o R Sueh porm e Sitgatt mice

will result in the production of human antibodies upon antigen challenge. See, e.g.,
Jakobovits et al., Proc. Natl. Acad. Sci USA, 90: 2551 (1993); Jakobovits et al., Nature, 362:
255 (1993); Bruggermann et al., Year in Immunol., 7: 33 (1993).
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cytotoxic agent (e.g. saporin, anti-interferon-a,
vinca alkaloid, ricin A chain, nethotrexate or
w0 2ev06eusdT ve i sot ope hapten). Bispecif c¢ anti bpdi/gs200&082465
be prepared as full |ength antlbodles or anti body
agne bi s | f. c,anti bo

l0023§* 0241 e%%%ﬁglgf%agﬁ)aﬁﬁeﬂae élaﬁhu@a%ﬁleﬁ%& &?égona%n human,

rdalaﬁmnﬁ%dtéa ewhkrt thelliaghdt an%Baa,Luas il far SEAMRY Elﬁmpemﬁcmes to
producti on of bispecif ¢ antibodies is based on the

the stamngnm -BBmAD nntd:fodtvmcp@ndmgdg 801) mqthodhwhwjn ig hlad palledglapitope

" h d f
imprig R} R e PR il S e Sgn g5 fragmen
obtaldea%%h)l g\@ayl s&hﬁﬁuém deBRABGEIE tapdrld @fith a repertoire of
|nnunog obu in heavy and |ight chains, these
humap yhdqreparasnes geradtinereroPUtion 9& éo%hp@ﬂ@ aeaimhupps chaie sgffv or Fab
chlrneg’% ‘Egg{crﬁélgt(lhtg%%g&orgxulﬁob?s%‘l‘itn%% ofQf %hﬁ{ép%ﬂ%lé{h%ﬂ%nr&?%n

chimérfegcE0OI Eﬂi‘wl‘i@b@&lﬂé Bumivhéledin ieStousiiad hr)tlgéﬁ énddyg site destroyed
affinjty chromatography steps, .is rather cunbersone,

upon rempvahef the 6%?:9?09‘%% - gv@am eN@in 1) the PEMapy Braga dipkygiene, ie.

the ep?t’ﬁﬁéf_ Fgﬁeﬁlgsc(hrﬂp%ﬁtzgé Qﬁ@lgg opt‘ﬁp lhhﬁl%ﬁ‘ g%%@é %%9 9 ﬁ@e{ﬁ (}%%Ql%cess is

repeatdd coodienty eplaee tlhefréramemlg mndlunmmechp]mea bumeua alammdy au:dsbtalned

(oo P T Rl sy A Don i BrseRi Ry ppof non-

hurnaﬁ Wbl Uy TR Qe AR | thid té‘cﬁﬁﬁhé‘@%ov‘i’&@%bﬂl REAYBDLHES antitMAics,
fusion preferab y iS with an |nnunoglobulln heavy

whichclvarie mo et GIAR revadrees of newhpmias priginat | east part of the
i nge, .CH2, ..and.. regions. It is preferred to have

““n3PLe fi P é?wﬁgﬁgﬂngggfn constant region (CH),

[00240PNt ai Wigpgcitid@nEbdResNRE afoRaE¥ndlOprefdraBy hehah Br Rimshing,
present in at |east one of the fusions. DNAs encodi ng

antlquifﬁé thahharo bindingl speci ety fog rhlicast frue idifrsenypatiggns. In the present
case, 8'@ Sdff tﬁé’bm‘dﬂ% spBTHERA! RO APk | G thE '&gleP is BF &ny SRES drfilen.
t0 separate expression vectors, and are
Exernplat'y‘ Bispdotfid aﬁﬁhbbﬂie@ naydiid @hive dlﬂﬁﬁ&bntwpgapbsSd’fltheThLK 1 protein.
provi des. . for ¥ E flexi |I| in adjusting the mytua

Blspeﬁﬁ@ﬁavmdé%m@f alsg, e pifdde %@fs‘ftpalé agpnfy HbFRlls Which express
{
ALK PR TR0 iR aAM K%%E*Ld%%c%%g%ﬂﬁﬁa&%?%ﬁ%%e}n 3 the
cytotdmeaga:pt ferau mtgarml asi- 1ﬂt¢rferem ahuwea/dkalopb sisinbA ehdin, metbetr¢xate or
codi n uences. thre }
radiodefiis LR AaRiEn byl RS et cr et i RS tfhodics or
antibolly ﬂa%ﬁ%htst(@% Pﬁb%@%ﬁbée@ﬁc ahﬁao%s n equal ratios

résults in ds or when the ratios are of no
[0024phr t | cMf&h0d§|fglhmﬁklnahtseemﬁ@@mtzt@]dlqs rreksver artheert. Traditionally,

the regom me)blg%n mgo%dug oy of glﬁ%% 1C qan%ﬁg%ltﬁ%lgl blgs ?enctlhfﬁ Igé \?g{)]}elﬁ bo I 5FBvo
1mmuﬂb%lbblﬁ1rf hda$y chiindighOctRpegsdifsi whéng thdtv@ ead Bhalﬂd’llﬁjav@ different
rid inmmunogl obulin heéﬁé chai n-1ight chain pair

specﬁécmi%v(ﬂ\@isltfgn andeuolid Noitweni 3y 8pedidBibi Byyausp of the redesr

assort?d;eg% ?él hﬂ@g{%&ﬂg éﬁé}&t ﬁﬁt W@%E&S lif};bzlt ojgl%g gtLueddpmas)

producoapotentdal fmiatore Gﬂﬁhdl@@ranﬂmﬁm@b’ eiu¢duieschiaihich only one has the

conmbi nati ons, as_the .presence of an i nogl obul i n
COHeqt%gSﬁ?CI CERTE) Jhwwaﬁ%atwawrf thy corset mp ‘é‘& Whigh is usually done

by affﬂﬂi ; ogc%:rﬁatB%&}élllggé%s‘; grrafhﬁf ARhbEsHRY, ARl 1REREERE LS aldiod.
Slrnllar procedures are disclosed in WO 93/08829 published May 13, 1993, and in

Traunecker et al., EMBO J., 10: 3655 (1991).
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WD 94/ 04690. For further details of generating
bi specific anti bodi es see, for exanple, Suresh et al,
wO/RibO6S0T N Enzynol ogy, 121:210 (1986). [ 00244PCT/US2008/082465
According to another approach, the interface bet ween a
ir of antlbo | ecul es can I ne

moz“?rﬁm m 26°PIHEgde PR G HEPET 8‘8? %ﬁ
domafn@ %fhethg gegurea %ﬂcﬁ&é’@bf@ﬁﬁks Qﬁitﬂbo&#hﬁﬁge% coﬂ?ﬁnﬁﬁ ﬁfte%ﬁ i@Gused to

interface conprises at least a part o donai n
1mmuo®glahulamqnbf@dydme sequenaordhe fusion prhfesahhmshmdl arone or

i d side ch f
immug ot SdiThad Thie B AP s fandRnd T4l Eut O & h%E ome,
and CEB19€ibnS | Hes (68RHR8E td Bavd-thd HFsPBERSG-Dhain! doNLAPBADN (CH1),

Conmpensatory "cavities" of identical or simlar size

containgng the sitapegesserydier Hahi chpin)bindiag qyressnicia ap eagtpme of the fusions.
DNA% a{c%amg Gfe Sﬁmﬁ&?cﬁﬁ? %‘éﬁgﬂéﬂa f&?wﬁ? L&f it (?esg%dé tﬁ?éo' aC ing

1rnrnuﬁb@ﬂi)1ﬂﬁl loght thaig ot D8}rtedlintdGscpiad Gkpsession®edtan] am afre to-
increasing the yield of the heterodi ner over ot

transfegichinty S@W&&r%heﬁggn%c H hassPrRvdE ofgrast F’E}bli%]n adjusting the
t

R B e Do A OR brlc RehOfhon uncqual ratios

of thealtee polypestiderchhine uket ie tliocamsugaion previdbtheoptipluedyichls. It is,

h avi di n. 1the othE biotin. Such anthgld|e have, E
OWe‘éqaﬁPPﬁPl@ ¢ BTt %&%ﬁ%“ﬂlﬂﬂtcﬁ WP Qi EMTES/RY SpItigp chains in
one ckfeddl ented wheh it dkWRsHah %Fﬁt IM&’L tvé‘o gglg%%ﬁﬂ} chﬁﬁgmf é;]%lal ratios
treatment of HIV infection WO 92/
resultainchiEPyeBB89 ywhepighartoof @@ a0 ealalmllabsiéme@amy be made

ng nveni ent,.cr S5 l.i nkin

100248 02 X pRAEH SR ErE Rt ArE Ty naeig Eh RS are
comp@del ofth $§hAS aeimiufo iSh PRl 1Aty Miwin 4ith 46ir980Andiak Op@ifidityindnc

nunber of cross-1inking techni ques. [00246] Techni ques
arm, gngra hybrdimpunggleobeljelsayy shaintlighbehads p4ir Greddingoggond binding
specifig TR S n 2 S PG HRSEIS SFfrmlic ol Bt ine
separalﬁ)lnmjthﬁttﬁﬁlrgcﬁblsbediblfkca@ﬁnpﬁhd gmnuﬁt/qalﬁéd Lmrﬁ:ﬁthc%ﬂmﬁ],] in2R8%n

1 (198 escribe a procedure erein intact
ComblélﬁEl‘be“oﬂi @@ paqsenCﬁrOé@e FMuneglo Pyl iigy vBgn R O@Ié(r?élf: gl of the
r

bispectiE ROl Al RO B o ER S PSR it GRS it BobiBed in
WO %4r&é660.t Bott ﬁurthtrabltdllsw gvmaratn@ bishecHicaingbadics geefoentample,

dIS f The Fab' fragnents
Sufesejsfn Pﬁ%go‘g?r”é ﬁgﬂ ﬁ&@%éﬁgm oni t robenzoatg
[0024(4]: NB) detdMatd i %ﬁoth@”&ﬁ)p@cﬁach htﬁe Eﬁ@ffacw&v@e%hla\@w df%ﬁtl‘b&iy

en reconverted to the Fab’ ¥ reduction with
moleaqyias cegptbsenpipicene ﬁemanmmzethmpﬁe@nmt pl hateredumarpvhrch are
recov%rrerg lflrggl rf%lfc%rtngl%tm(l) th g fu{:abeT%eN%BrBeglrel ol %1'(;{% eel ctks)gna)fngésr%ttleast a part of

the CHB @6@1@%%@%&3@0@5@@5@& cﬁﬁtﬁf‘ﬁ STnf t@fs thétBo® ®ne 6t v small amino
i robi I'i zation of enz [ 00247] Recent progress has

acid sfdgcshping Aognithe fetcdage tther fé@b%wydbmm e apraplargarmnthdarger side

chind (S oy U OSSRl SHBl B SRR o
the ladgé5ide2hdind3 ard &882J onleednictfecd dfeh@s@dd tnttodgimaeduld by

humani zed bi specj fic anti bod
replacing large an%no amg s%: ¢ chains with srna){ler ones (e.g. alanine or threonine). This

%bgii% variable

provides a mechanism for increasing the yield of the heterodimer over other unwanted end-
products such as homodimers.

[00245] Bispecific antibodies include cross-linked or "heteroconjugate" antibodies.
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F(ab')2 nol ecul e. Each Fab' fragnment was separately
secreted fromE <coli and subjected to directed

W@ b@giogsmb7 coupling in vitro to formthe bi specP€T/TS2008/082465
antlbody The bi specific antibody thus forned was abl e

For oGt B e R TR S o SR B g he ot
to bioBRI BMEH dtBbdRY AR, ?dfteSiEﬁglerée)’lfﬂ%Rﬁé‘d ﬁﬁtaﬁ‘%ﬁinﬁlﬁhné‘ th cells to
breast tunor targets 248] Various techni ques for

unwamtadk icelty (AivdPdtend M | 6;98@)9 end fqr ¢reamdnb ot [ rila?gcrtm @o

t.,cell culture.have
9110030, 3F 028, I BT & Btacp et PRl aB i 58 wsing
any cdﬁﬁv@ﬂleﬁf @eUCRkitSnBGhollS USki B ZdrBRelikindWeh By well kbwn in the
. I rmunol, 148(5): 1547-1553 (1992 he | euci ne
art, ar;zh a5p Biscloegst in d &% Pateriive. H&%@%Oaﬂ@nw ihrromdichef gepselinking
wcmnrh%yed to the Fab' portions of two different
SNtT bodi es by gene fusion. The anti body honodi ners
[00246Fr € r @dularguedtfort gedefating Bispagdiio ntthodfeg finimitibicey $Sragments have
then re-oxidized to formthe anti baody heterodi ners.

also bwn despibadoy thahtermtws. Fer gemnle é’bﬁpﬁ%iflc Rdbashicssar OF Brepared
using gg@sﬂé??lg%ﬁﬁgmﬂfeﬁﬁﬁn:‘%ea}_hgme#ﬁ a’??}g ?Scl) éﬁ@%'&@éc‘ﬂ@¥ g procedl.lre wherein
intact BS#ho B Bd grbtiviBallg gﬁa?edhagepafrabﬁblﬁddﬂ)%ﬁ’awhm&r ridtes fragments

ani.sm f or eC|f c anti f ragnent
are roHEU AT HORBHCRC Bt a0 ERRpynE A SR apTeR B AR ile
vicindl H{Tﬁloﬁ%ﬂ%@&%ﬁt ﬁl@brﬁ‘lole'cglm diSIEAR feHakiBR! Ehe PARIA otV gencrated
i nker which is too short to allow pairing
are th@emmeﬁed toethfopgrabenzdates(TOYB tdeeivataves. Omaiofi the Fab’-TNB derivatives

s o SRR o e B SR P SRR TTR S A6 v
an cq@lBRirAtodht GIAE bekr FARIMENHcriviafies &P AhdTbiBgecifWantibody. The
anti gen-bi ndi ng sites. Another strategé f or making

blspquﬁg B]@tgqqdles @r(ymcp(b@em,bef q:sg@ %ﬁge@tqur theese g‘révedfnmoblhzatlon of
Jhgl e-chain Fv (sFv) diners has al so been reported.
Se Gruber et al., J . | mmunol , 152: 5368 (1994).
[0024Dp0249Reédfﬁt Iph!gdd:ssﬁaw\fahﬂltﬁedt ehetdant evdy eyyab ifubi-8 Bl f?dg@nents from
cont.enpl %ﬁ For exanpl e, trispecific _antibg
o8

E. Colbé?vlb%i?élr emigaily gpuplpd toyform bispgeife antilzpﬂlese@?lelfgg g2 al.. 1. Exp.
2

Med. Eal(r?@l %pﬂdzwnggbgme?ﬂébedﬁﬁéa @ggﬁ% / o?}]cl:lgit%g OE? tz)l\ég‘%&m antibody

F(ab")2 asdlequl¢. hidarhd abi fvadneamt wams¢pacdsly sgereted dloin Exquliemdisnigected to

. an ant.igen to which the anti hodi
dircet 3 pir el caui g e A ledBr e St i mulid et i rispogificaiibody
thus f@@ﬁédh%isl Bk OWIED R o%reﬁfregs hOHER b Ghbr&n8 98I mal human T

three or nore antigen binding sites (e.g.
cells, taewr:léaatr@gﬁr atytisoutiegy of hahcxtetnxisdympbeliytep agrioshiietin
Mfamqﬁ §&HnQ|nant expressi on of nucleic acid encoding the
W@ |de chai ns of the antibody. The nmultival ent

[00248t i bOdéén@ﬁ@te@l‘i’fﬂ'@tﬁds&Br dakihfahd #aldiap b ?aaﬁa aibdly HFagfhents
or nore antigen binding sites. The preferred

directly fiern irgcen oM SR FIHIUED hgici adiasbecn descoied sker expmplgabispecific

I t
aniibd 0 enrph A8 WL e bkl AFANAH A L fpungl,
148(5am54’ge$153b(19m)n @mllémmmpbﬁlm fidim the Fohend-éun' @gicas. were
) preferred [ti ent anti pbody herein conprises
hnked(f@ h%B%l% paitiongp tw0n<¥ gérepba%{ dtes grf ghee fusion. dhepaiibagdyy

homofidrs wRRLLGRR at the hinge region to form monomers and then re-oxidized to

nz

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.
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bi nding sites. The multival ent anti body conprises at

| east one pol ypeptide chain (and preferably two
w@odogpesdi de chai ns), wherein the pol ypepti de PE¢EURSL083/082465

conprise two or nore variable domains. For instance,

t he ept i d ' nay. rise vbD - (Xl )n -VD2- .
Acad (585 A BITBLHERAR T The PRV A SR sl S ior gspine
bispedific BntfRE HeheMRAIsa e FAGARKRA cofiprikSa RAR yRAL¥REPLDERIomain (VH)

chain of "an "Fc region, XI and X2 repreSent an am no

connegteid do adighothapepdriatie, daamdn VL Eb0a bnkear wikkdr isiters stanmicte allow

piin R 5, ST A PG TRE L v, domins

of one i¥agrhdilt ardfordeadd pair Gidithe cotiflebhiaiyval @Al VantbR@EY of another
herein preferably further conprises at |east two (and

fragmgpte therehtyl fgropig g tyo ptggen-tipding siiesr Aapther Histegyfor making bispecific
i 20 BRI I580e TRS AL YRLEE QT3 PO REHEL BBorkfl s

Grubeg kailn Jvhhimahdle 1625865 (1POk Yy pept i des. The light chain

vari abl e donain, Eol ypepti des contenpl ated here
[00248%, 1 i detifodipywith ope hapdpp apleacigyargicanigAplated. For example,

: Lomal 4 v, 0 [ | .
oGRS o ARG 5, Gt O9FF)

[00258Fi d seéfuendenrvimdbddieat i on(s) of the antibodi es

scribed herein are contenpl ated. For exanple, jt.na
100255E° Ge. Pl Rl iispsy B e el Grd PhitgPobie dter than a
bivald@dt B@fbody 8y adiAak pRESRELT éuﬁ%ﬁﬁ’% WhRh A dRBE¥ics BIHdMPhe antibodies
aci d sequence variants of the antibody are prepared by
of theipmesenidne¢mign apm bo priltitadent autiwidsdehishangetbei themof the 1gM class)

with 7 R0k PR it Pl YoeBBL SR P SRS e honaiy

produddttibPrechMbRiahi (Xipseskith Of Aidéio .ﬁcialéﬁﬁédiﬁglﬂlie%ﬁyp@ﬁuide chains of the
residues within the am no acid sequences of the

antiboghyt Thomyltivalept eibernsan emnpfsedgli@erigyiionjdegwin gngihreg g more
. J i on i : i .t '
s O 0 R B B R
regiol@sd liage elpimadt ®id ssthaaf, thEhatibedywilBainthriak tae Fatre@os and three
may be introduced in the subject antibody ami no acjd
or MoEeHIigRR BINging Hies pmiRo-erainakiadhehe e dhgaret¢rrygulfivalent
_ £l ) ot  certal . o
ool Sl B3 s oA RRAL B 15881 i
bindidgoit@s.i Wresndlovalonttaagbodsienirses atl 1bast otiapa ppapeids chaini(angl

t agenesi s" .as .descri bed nni ngham and Well s
profeilyags PEDIPCRLE choiia). pR N Ja o e RO: ChAo Capgriss two or more
variat3é 86tRaiff. HrfigeincE aRé FBISScpAie _ch&iﬁ@ irfaly @8mbAsOVD 1Xan9 e@D2-

resi dues such as arg, asp, his and

, s, "and glu
(X2)nr-Ep) wileareinXD hisrrelinst wiriable dveﬂgea?m,i‘volég 8 aa*ﬁ:aorggﬂar)aihier@nmﬂﬁ cis
most. pref.erabl v al ani ar | val ani ne) .to affect, the.
one ppRpEp R ERUR oGt ¥ A Sl BEERRR R jbR B BlnbUftice

and n 0 5O1.dr GhskDeatthOpsl ypeao shaials) ﬁngcuﬂ@ﬁh@ NEH-CH 1 -flexible

. sensitivity to the substitutions then are refined by

linkery W @d irdic iggiom phaiesror ofH $ithleM Hr G H 1 o gion chain. T mujtiyelent

antibadl th%?eg?@re?&%g'f&ﬂﬂ{ér B I%}é%t 1R 6 (LRE é{&é@o@ Blur) light chain
I'ntroduting an am no aci sequence variatiomis

varialjde éelatiarnpal ypeptidds NEhawatltivelcof aritibedyrhi¢raini roay, fer instendeeesnprise

ot be predeterm ned. For ex l e, to analyze_the )

from ghout BY‘?T&?E) utsighi 1+8§f alﬁubﬁarzftb?%%ﬂi@}% HOEZP%}d%%rl Taheqlght chain

variabt€ @&ﬂéiﬂ%o%eﬁ@&g Q%@Hﬁﬁg&f 182¢ SorhFrieANEME L&Hn FhriddI€domain and,
target codon or regio

optionally, further comprise a CL domain.

[00252] Antibody Variants
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and the expressed i munogl obulins are screened for the
desired activity. [00255] Am no acid sequence

w0 p@e6isons i ncl ude am no- and/ or car boxyl -t er PETYEE2008/082465
fusions ranging in length fromone residue to

| ypepti des cont.aining a hu dred or r.es , a :
100255E) 280 jarms srEbepigRk: TrOeACoREIBRe g}"ﬁgecéﬂx?ﬁ(%#eﬁ? Biiibodics
descriBBd Hé%eﬁ‘lcdrg céfisth lel?eﬁ FEX 8RS, iPfhal BE BdMAbICIH %ﬁﬁlto'v@ﬁ?e binding

i nclude an anti y with an N-term nal nethionyl
affinityewid@n ethsr btoll'cgl@ﬂ] prdpgﬁg@s plithedintibody. oéymmoc@cutsequence variants of

| ypepti de. her insertional variants
the e oD E oG BT Gestoren Bl et ifiq e antibody
nucleic-atRl, B Byeride kehed. | ARHnddefi @io8N A NRIe (Br Bxanh1E, deletions
DEPT) or a pol ypeptide which increases the serum
from, gad/pr jns¢réong lntm@ldét?rt&uwwtloqsw(ﬁ,zss]iu@ withig W%ﬁmlaﬂ agifl sequences

|
of the Rt KSR AF kSl htiorahd RERHuPBaR bl hrive w
the firab ceisyrut) ptovedegithie tiednad cofstiant spasaghadesied IcHMﬁctefﬂT&s The
. tripeptide sequences, asparagi ne- X-serine and

ammoc\%g? IEgrtHs yoayHica B e ed Whidf subiestant hydy-aming agidisgquence at the
time tBXGERGenPL R4 AR, are the recognition sequences for

enzymatic attachment of the carbohydrate noiety to the
[00254k par agh wsefid inteharhiar mdenfificesiontoli eemmna ssitves of regionk of thef

the etr sequences 1 n a € creates a "
antibog A e oG E SRty B rortn S Ak A GEF RS Bhagencsis
as des@ﬁf)&f By CQHI{IH%&% ﬁrﬁpmﬁml%@) Qﬁgn&f 24h ﬁ)giluﬂ%rSS Here, a residue or
N- aceyl gal act osam ne, gal actose, or xylose to a

grouptnf darestyrastilurs ascidantifiesise. goohatgad yesidues ﬁ@hous atdhrero i é's and

alth h,.5- h drox drox s ne
eto) ot KRR oF s SRR eyl R Rt B B B e o
polyalafiRicRidt dfRetlthe liStcROAMESH BB binh Pt Pith sdiRdn DY haddt @ihdgcid
the ami no acid sequence such that it contains one or

locatiggsy demsms i gfypetiangeseapifipisy ta the pelstifwions o arcissingd by
rod PR S YREPLADE bl LB AR Ty Yl g i

for intidduRirgedn dhgino hcidBeQantdeariagioh ctulasdétamlhﬁi sleopigne ©f dfe mutation
t he orlglnal anti body (for O |inked ycosylatlon
per sedjeeé a9t by pypdatEmingtle rFy r@h@ﬂ&lﬁttpaaaw%%wr giaangg of g mutation at

a glve‘hesgcb Qffa séaﬁﬁln% oy Pﬁﬁ%&%ﬁﬁ@t&g%%a&&@& et e 'E@%eéckégdon or region

tered. For “exanple ies wth a matu
and tlmaembwlswdnmlrmmsgkobulmsraee sdra¢net daktbe fleced @ctatityached t o

Fc re |on t he anti body. a describ in, US
100253] 1 NS S ar B S BefBp Lelude Bio- @pg o oS minal
fu51on%9%11%)§131@12§th EOVP¥R: KO KRBYRpes coh’éa‘iﬁm Antihbedl b1e§10re

a bisecting N-acetyl glucosam ne (G c) in the
reSIdU@arab otpylcs anteasaqueachmdertionsel segle eginokipdd arntme agst e daigp.

Examg%;a %@ﬁe%}g%ﬁéﬂs 1\6/1%@%%2%%1 O[Jf-}%vﬁth 2‘1] eﬁqler'}/nalg\aet %[Elgngf residue or
the antibbdly Aiscd RASEVtOOLIcPRPeHUEES DBSH iEb@tibiihl tvh€ants of the antibody
ol i gosacchari de attached to an Fc region of the

molecylp inplyds therfasipw frothe & o &-aninos of Beastzbodyean cazyrmag (c.g. for
22764
ADE%@:tir ljl’qug%SeptYR \%ﬁl%ﬁ I?C%ga@é &E@%}ldm Iﬁll% rbq tl%{éqrnég)gg

concerni ng | es WI
[00256]ar bohyiyak glador atﬂsrﬂybdpndédme tﬁﬁcaﬂl@@whar Nhimkedbr OSarked. N-

o US 2005/012354 (Unana et al 0 n en- b|nd|n
hnke(ﬁr&? ¢ 19 1B atirchmenbef the &3 ah%@gw%%tw&&e 6{? {[ﬂ of 8 asparagine
residuel §h8 'ﬁ‘i}?ﬁ%ﬁ% X&@%ﬂé&e@%b&%g{@é _KaRtinD &R EhPat@IRIX $68odfe, Mohere X

regi on,
is any amino acid except proline, are the recognition sequences for enzymatic attachment of

the carbohydrate moiety to the asparagine side chain. Thus, the presence of either of these
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car bohydrate structure attached to the Fc region | acks
fucose. Such variants have inproved ADCC functi on.
w@piwoembt y, the Fc region further conprises oOPET/UR2008/082465
nore amno acid substitutions therein mhich further
. _l.nprove ADCC, for subst.itution osition
tﬂpepﬂggseqsé%ces &ht‘jP%lﬁ’P@’éﬁi% ea{ﬁﬁé‘ negentighglyepsy Oﬂé d)ll’ﬂg( %f
glyco§ﬁ§tidilt%§9fs to%@ﬁ@elcﬁﬁteﬁtf ofRHBloF BREuOAS N- Qée%tg%fﬁctdgamlne galactose,
def ucosyl ated” or "fucose-def crent” antibodies

or xylpsectiouderdraiSa@aBdddd, F7dsd 8omNon ROROAG a7tBeoni®, although 5-
hvd 2001; @%g_ éJSHéOOS/ 01 1%@ 4: U 2002/ 0164328; US
ydroX AR 50935 BYITOTEY SR TFPY 159 P40 Yis 2004/ 01 10704; US
[00252P04/ O dHRB%HT gHR02d MR &S am&%(ﬁé&&%ﬂleﬁﬁy ad¥mplished
2003/ 084570 2005/ 035586; WD 2005/ 035778;

by altgyopnihs posmy7ard se@‘ggtzc‘@@ucl@thamt cogtalns qu: or g of the above-described

tripepélg e]qglgtgcg%%gll\]gﬁ%%g c@g@t‘&n Fites o e ?attlolnr?éagrtaefgohbe made by

the additieled] argublaftutaslyy, ahe dr motd dmde esthraudlinedesilestd tKed¥dquence of
cells defjicient in E rotein fucos lation (R pka et al.

the orjgrna) anfgbasdy{ & O-fink §00521&9‘0531§Q 45 (1986); US Pat
[0025§‘B04 / ('}"35&%1%%3{%%{19@7 éo%ré'e? aIPF H—le c%%h\}@ate attiached thereto

ecrally at
may bthjteredndFok earideitantbddied witke s ,‘maﬂ;lule Iaalﬂi)shﬁirpﬂeatructure that lacks

fucosq Y hHERCH AR Eh She el B Gae destsbRd o Y Pagpgni No L

2003/6 ?97%3; )(PreEtQOLZ ?Otaee%nﬁtt 0s f20b¥/9§9§6‘2 1(REbRBHakRo K%g%meo Ltd).

acid substitution variant. These variants have
Antibpdigs with méolwmlmNa@pwlgle@smmmel (klac)an thdo@ajlgphydtaéec@tta@hed to
di fferent res T i.tes qf .gr est
an FeeBR e Aittlisks FRGPHesH & Wl RgEue’ Fierulh ERU Eha Us
PatentI¥ 6, 56, 620 [ Bndn@ @t N Antiddtick Rithl dt @fast drRNSlafote adsie i 1n the
contenplated Conservative substitutions are shown

oligospeghtasido atgshed ta HeF qegtvny thyf antippdy aerepprted in WO 1997/30087

S b t
rat SHL AL O8] 1ol RSB0 TR S 8 o
antlbddMng&salte@Iahmrt)ot@ti@de atexregloahy Fs vdpsdn thetcbnSee dlso US

s e o e eSS B LTSk
[0025t§ﬁ reen gﬁo Bgifg‘:reedpé% 0o ?ﬁt%n §%?é§1tt ﬁ@tteinaéongﬂ}ga% WERL te%{b?t Wherein a

e bi ties e anti are
carbolydramsirughecitioyhcsleb dhut Fauggoubadks fuddse nSuCthhaItrladtls fhfves improved

i fican ir effect on maintai nin
apc ity Db atlyots et Fdio SoRBaNE o of Hersg higodeid
substiti@n$ HRsih Wtdhqunhé&ﬁlpmrmbec fs e@arﬁﬁl%%ub@t'ituﬁ@ﬁé el ?bsmons
conformation, (b) the charge or héﬁrop obicity of

298, 338l askitred 34tof tlweFa @g@@t(EQ |numbemgvé sitihes) b Bk&mples phgublications
de, ghai n tural | cur&ln Sld e
relate L GifR B daeBabba Tt BRREA M Aa BRIl TSP BT gy wo
2000/byﬂ39owm;001/2m6l; e18Cc1008/0 1186 14; ajsaaoozailmm US 2094/0093621; US
neutral hydrophilic: Cys, Ser, Thr, Asn, a n; %3
2004/4E32di46: U§§,904/§ 1 1P70¢4YS 3904/01 14783, USQQQ4/Q&%9,86(S5 2003/085119;
WO 2@6%‘0%@ W@bob%ﬁ%&%?@x@ 56657%%7‘7@{‘%20‘6@/059’74’2; O¥afaki et al. J.
a rp, tyr, phe
Mol. Biol. 336:1239-1249 (2004); Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004).
Examples of cell lines producing defucosylated antibodies include Lec13 CHO cells deficient
in protein fucosylation (Ripka et al. Arch. Biochem. Biophys. 249:533-545 (1986); US Pat
Appl No US 2003/0157108 A1, Presta, L; and WO 2004/056312 A1, Adams et al., especially

at Example 11), and knockout cell lines, such as alpha-1,6-fucosyltransferase gene, FUTS,
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[ 00262] Non-conservative substitutions wll entai
exchangi ng a nenber of one of these classes for

war@bloersot! ass. [ 00263] One type of substituti PEEUS2008/082465
vari ant invol ves substituting one or nore

knocks PERLEESUS Py GEOBR i Gt e P B TE. Coed MDY e

A EaOB R G B

[00260FS ul t ARG R PRI (r§19ia1§ %J ﬁpatrﬁl@to 8fd stlyttttﬁtﬁrn HeMEH. ORMB O ariants
have i nproved bi ol ogi cal properties relative to

have Ettlt@sp@neeamma atidiyodguef inding thboﬂy triodgcuberreplgeqtenat élcﬂferem residue.
ony, f.or such subst,i t.ut.i ona

The sGGREE ISy 8 PR E ARRBPET oA I Ragariabt regions

but Ftd laﬁ&JaﬁUns A2 hIed b(YnteﬂiﬁMﬁfda|C0|Mé}%t‘1/\%rslu&hit@tldtﬁgtt@ﬂm$&}nt 8T able 2

sites) are nutated to generate al ossi bl e
underalm ﬁ@dmgu of "gighytadesybstmisonat. Haueh @erts'@tutlwh?efe&lﬁf inodiage in
blolo%galf %ctgﬁgrg [@éq‘r?or@rsgbs

usi-ons I]t%Q %ﬁg@ a&mﬁ Ht@ %‘L%ﬁ Wﬁmﬂom in

TableRaoKa&ofethw debttﬁbeﬂ&iélbv@ﬁtrtbfe@ér&e tal- h@lxmlmgﬁelﬁhss@h&y&ﬂ introduced
variants are then screened for their biological
andth&d’tr?‘tﬂcﬁ/sc{eénéq- bi nding affinity) as herein disclosed.
In order to identify candi gagg fypervariable region
sites for nodification, alanine scanning nutagenesis

can Gegiper f 0

resigugs, con
bi ndi ng. Alt
beneficial t

rmed tloemgentify hypervariable r
tri butg,p@wn8égni ficantly to antig
ernatively, or additionally, it

o analyze a crystal structure of
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These anti bodi es woul d nonet hel ess retain
substantially the sane characteristics required for

wWo b@vapmsatic utility as conpared to their w | dP€T/PB2008/082465
counterpart For exanple it is thought that certain

al fcrafir\no

can mda 1 n +hao Er\ raru on—t ha worl A
resu¥ ¥n alteredjfﬁx@jwaémfher i nproved or Leu
di m ni shed) CIq buﬁdmhqwand/or Cbnplenent Dependent
Cytotoxitity (€BC), €. g, as described T m W9/ 5 1642:

See al so Duncan & Wnter Nature 322:738-40 (1988); US

[0026/Ppt ent ShbstarhiabARdARAtiondSn Hlad iBlogNal plop&Zids 82the amtisbdy are
WP4/ 29351 concer ni ng ot her exanpl es of Fc region

accomplishedhipyssclagting sulpgiusioppthas disher sigaihgmtbop4heseficet pn maintaining
(a) thégwgéf %%g)%ﬁg)gﬁn@erﬁdc@(&é iy éeﬁ%% (szt t‘g% tgllib()s¥1ﬂ?]|?g’\s/§g e®dmple, as a
sheet palneémal qmmlﬁdmmabn c(b}atha rchargp ec hf/droplidbycﬂymf@hqambh:t:e]d at the target

nge, e, also, Shields et
site, oggpihe el of s Sche: Heiso el PoOEHE FARMFHHE Sbddt it zrouns
based AGHRARAs @b Haih piopertRRd | nproved binding to the
neonatal Fc receptor (FcRn), which is responsible for
t he tr &ngydgphabc: ppalewsmpaiet PgCsl b lehe fetus (GQuyer et
al ., J(2) nduuR@bphilid %5, 3&/Ti 1AL Qm;and Kimet al ., J .
| mmunol .. 24: 249 51994)) are described in
US2005/B8THG3ZA A% (Hi nton et al.). These antibodies
conpri §eban: Fglys.eg on with one or nore substitutions
Lher ei 0o Wl GO TRT.OKe Rl Ao Ly RZEC Tegi on to
FcRn. 3 yg»gtlde variants with altered Fc region
ami no L2FAMEEGTeREEY and i ncreased or decreased Cl g
[0026b] ndi nNodagakdrlathy sabgitatess ik edtailrextiBnghigeitheMber of one of
194, 551Bl, WD9/51642. The contents of those patent
tm”¢ﬁ@ﬁﬁ§8§@ﬁ@ﬁ§r§?@ specifically incorporated herein by

[0026§E2er 2?5%1 t)&pggc%sklgg %%onaﬁg%ﬁg fl gavte?%%)gt;tutmégﬁy%ore

hyp erMeib%BftegmﬁSE@dlib@ 8f a Phenaattibo d;zl (es. adamadnézetl wr hhan antibody).

ied to conta dditijo rotelnac us .
Gener, ¢ Bsultngr e s 4#9 ? A %%n?néavd?%ve improved
blolog?ié’zﬁ ipk Rk Res raﬁﬁ%etb%pé ﬁareﬁt@%tlﬂ@d}ﬁﬁbﬁswtﬁéﬂ {1 |aFe e‘ﬁErated A
derivatization of the antib are water solu

convep(ﬂnywey for gRperatingrsuch rsgb@wmqmla @ﬁtsmvcévessafﬁmm maturatlon using

cl ude,, . but ar. e not Ien
phagefnlE Bl sACEH SRS Rt e E o LR LTS el
generftk Yifl Qossilsia aRony 484 bsakibhd fs@ch fex tmrhntlﬁéﬂlh’s\/ﬂhﬁy benerated are
al cohol ponV|qém§pyrroI|done pol y-1, 3-di oxol ane,

displaged §mm HawcpipnpRrRage paetchipla fesionslte il genpykdipragict of M13
packa‘%&P\% % ach pglth@mTrﬁQ ?fi’a& d&@h%éae&an*& {TRRO 4{1}1_&\??%?/@%{1 for their

om copo

biologiyal raoﬂm@o(leeg) bﬂﬂd}@t difthiey)es gbgeﬁodhsclpsfedp rIm pgdeemdgﬂltyfg@hndidate
honppol yner s, gﬁoly roaylene oxi de/ et hyl ene oxi de

hyperg%gu?? Vﬁ;@p@te% 9p é)tlég)élnep%pg,lgpg n{uéag@nesm can be performed
to 1de%ﬂ(1) § Erlvllrla‘tﬁgk Ydrﬂ?ékldﬁés (R)lﬂbeu gg gl(%mﬁgaf;tﬁiﬁ) Jn[ﬁ%&@&fndlng

'ene g pr opi onal ave
Alterraidvahyt mgmshtlanakhya ntfhayg bcjbetwdjlcmh&) dmlyizt 8 csysadd) istrigtyreiaf the

) ol yner be of nol e r. i ght, .and
O S 1 i S o e A S S g R R v e
conta@ctréﬁ&tb@ Qn@l ﬁel"gﬁﬁorﬁfgtﬂeg%jéé B YaniaYos f@tns‘iilbbt‘ituﬂ@ﬁ SccbRBf to the

one polynmers are attached, they can the sane or
technigpés datmmatedrbergmu| @are speh gfe‘ra@tsaare g@tt@eatnch rﬂhfepanah@ifl \Giriants is

subj ectgcp B screeglng)ﬁn%escn%g’(? Herfeglran St 1|eszv%1tth superior properties in one or

more relevant assays may be selected for further development.
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can be determ ned based on considerations including,
but not limted to, the particular properties or

wo evessns of the anti body to be inproved, whepP¢iBFUS100&082465
anti body derivative will be used in a therapy under

o026 oGRS 0y B 020 LA O s of e niody

are pr@;%hﬁ‘é@@ﬁil OfriG908f RR1PAJKAG) S REdrtf PhedcMBithods include, but are not

physi cal / chem cal properties and biol ogi cal functions
limitelyo,visol dtounsirers sapsirdowree i(m thheasaof naturally@geurring amino acid
enbodi nents, antibodies are characteri.zed.for a on .
sequefi R o iy Rl STacRU e ERBEG FH TG rlceRfy Rlfeonesis
PCR Blfspénds BCATRE @Kse€ inhM@lch 8035 of Skielidr PRepfeddla@iakd it dhn-variant

ALK-1 receptor downstream nol ecul ar signaling (e.qg.,
versionied sshaytippdy.i on of Smadl, Smad5 and/ or Sanu8),

: . ‘ . ; 1L Nt o
[0026 SKT :Jp:ﬁer%%r l?é’ %%}5881% Irt@ %},{[}%ldafég‘é}en rir%(%? Iﬁ%lﬁtpdo%% Hr%d}fﬁ:atlons in an
Fc regimgbOif e iasivdoglobilidopdlisuptioés, themgdyaratragene st segion variant. The

treatment and/or, prevention of a tunor, cel

Fe regipiyy3riast By $emarisos BapaFe eegoniearence e gt AuHmag g, 186y, 1gGs
revent| ; | My | it ;

o R0 P B eh SRRSOl by w oncormoce

aminceattid paxilii@s iccdndibg tfatof hbmge bpstaot.eri zed by a series of

says _including, .but. not limted to, termnal . .
1002685 e igordanrnty i i Ot R s aabinit G PR aRsit
conte@pakddsth@&Nn Rb:EB cRLESFHNS, hit St dG REQIMRIIRARMay ddRkifrise one or

nass spectronetry, ion exchange chronmat ography an

more plagrationsds gempired to heGaRlyp¢ pounderpart antéoldpok. gren the kif region.

ventiqn, antj bodi,es pr,oduced herein ar
i iy

the. i t e .
Thesea%ﬁlglP&}&}g%W% ntoH%tF? e, 1§ aglg§ué)g1ian ?P%p_ne fharacieristics required for
therapRUHO GHi Ik Sombhred athichadi B p tolii@p it eB& N ixiaMpe:) it i thought that

are tested for their antigen binding activity. The
certaip Akt¢raléensisian @k mepda &t B d ctrpgipn Hrag Wl@nbgmsulhlntqhtéreér(t-e-aﬁ&ler
. - LA - ..
gD B €181 AL, A ARHE OB bl 3.y (0,
¢.g., as dederidsd WEBIGONS skt Sce 4la6 Dahcang oS WaturEBRSA38-40 (1988); US

(enzyne |inked innunosorbent'assa%g, "sandwi ch"”
Patenj M%&%@%{S PaisriNp P e ot atidol CReedy s! concaBr sl
examﬁl@l‘&ﬁ%%g%%ﬁ%ﬁg W@é(ﬁh%)gg y(PFE'é‘%éS‘ QRP HAY §ooi/@§%ﬁg](%§>/\£}man)

one e I ment, the anti Is an altered anti
describhantilpolysessgs wsthmmpbuted motlinaihished biadingrto FuRet Tloneyntent of

whi ch ke.it a desiLr .candi dat.e for, ma )
these ROIEr AT Biget pis SR Bl DA e oY FIEEeaeR 1 9555/5q. Shiclds
ct al. YIBAOL. bﬁeﬁln@@?:t@m 6604 gWIS.aAﬁtiﬁcfcﬁ@s%ﬁi infcHAGdd 1RS]S WRA
' as conplenent and ADCC) are unnecessary or
improged bindmigdaghe naenatel kaicacrdom&aR mb nthach is mesppiesible tfonthe framsfer of
of .t he oduced- i nmunqggl obul i n ar.e. d .ensu
mater O P TR OB LS G BT I R A

Immuvbl P9:2a9 gi Bi)), Bre\deV@itel 1P USROGI/0Y14938RY $Hindsh &&l.). These
_conducted to confirmthe reduction/depletion of CDC
antiboglirg/compasm He t98.4m Wik ongeyy maseasupstiutiqns theseiapriveh pomrmye

v L8 PR 1280, SO St QTS 1 D
scqueaadsiavd incrcasbdidr deetcabdisC Fghindiigredpabglitatard ddsyribehia US patent No.
or nediatig%@ADCC, NK cells, expres

primary cells f
6,194p84BRy ‘X’P%%éﬁ 1942, B¢ eRpderippiohpicaratent ﬁlﬂéléf@t@asgarﬁeppemf?caﬂy
incorporated herein by reference. See, also, Idusogie et al. J. Immunol. 164: 4178-4184
(2000).

[00267] Antibody Derivatives
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Fcg RIl and Fcg RIII. FcR expression on hematopoietic

cells is summari zed in Table 3 on page 464 of Ravetch
wa@paoMsrser, Annu. Rev. | nmunol 9:457-92 (1991)PCHINS2008/082465

exanple of an in vitro assay to assess ADCC activity

a ecul.e of intere scrlbed US Pat en
[0026% Sngjé‘é anfghpdigs Cén% Oggqul}[) C@thl foga IP°§1PF%?ma°e°us
mmetfeg bt @RS@YSl m%&geamreadatﬁa lalb O%fém?nﬂa@ lnﬁﬁéué@,%h tsble for
PBMC) and Natural Killer (NK) cel ernatively,

derivapizataaidd it the aetitiogdy amD@aIeamlmhlc pglym‘erSt Réonrbingieng exagiples of water

sohiblg BpBinieH il T AR S s ofveanftistgot (P piRptymers of
ethylehk‘)%ﬂ)coﬁ’ﬁroﬁﬂ%n@é@c&ll&ﬁﬁéxyngtﬁ]ylbélﬂﬁdsegde&&‘é %ﬁlﬁ&ﬂyl%lc‘bﬁol
0]

be carried out to confirmthat the antib i S unabl e
polyving! pyrelidone, Imhﬁdlh%ﬁh%daa@,@heﬂ)é GHrtaxgne ythyrsessaleis gnhydride

copol%%gpegg alr%%p% eg{rhgro e m%fo%&l%%? %Qﬁﬁloﬁ%po%gx{egsgsgﬁdz%ggan or
poly(1i6ihy( ﬂﬁ%)donﬁﬁys lyethyfek fobycoE roprofnera gigkiah goﬁhbﬁo liythexsi, VO

clearance/half life determ nations can a
prolypsapyl g etde shnigneatide 42 PRIYGHHS: .pﬁlxors@etayl@tedaogfolst(ﬁcgsélycerol)

polyv?_ﬁ fglrcblbcﬁ daﬂdr}ng; Re Al gﬁgk eﬁol?@cﬁ%lﬁ ély%&%zgp%%naégér}ﬁﬂé fhay have

1's an nant ~ Me
advantmmnhmmwfactpmmg:ldmmots stalbllam iawhichotllyg pctltmaenmay be of any
COdI i s isql at and | erte to, a
molequﬁﬁswee %silberb%ﬁhe oF Pﬂ Anegn il R g |9t molEhqra ttached to

the an@ifooﬁyﬁla% £d fr@orE ¥Ah 998 bORmIENA: 8REPEH et BB be the same or
antibody i$ readily isolated and sequenced usi ng

differgrg myadexulesn dn ggm];@;le‘dl@ mgglb@@argi/or tipge Q;fg}ql]gners used for derivatization

can b&UBRRHELEREA B BlREE ot Hei Rl RIPRELGYRG 8 FF piiftouter

propefltsion surRtiod6r tAahhtiRdy Yo bdiiptoVEL Wik theAtheauaibd Bl cgivative will
The choi ce of vector depends in part on the host cel

be usqdgnigdhergpyundss defingd epndisipss. ¢t ed host cells are of
ei ther prokaryotic or eukaryotic (generally mammali an)
origin. It will be appreciated that constant regions
m0269f anySkﬁ@hMQﬁbKﬁﬂmbhﬁeuﬂﬁﬂd%QhﬂthﬁaﬁUfpOSe i ncl udi ng
E . caonst ant reglong and that

[0027Qﬁch c%ﬁ%@%&t{wﬂf‘é@a’éﬁ% Céaﬁgﬁrézeéﬁpaﬁhﬁlé@ hyyiephcasRyicauprgpcrties and
blolo%éal FHIBhs BPESIRS as ?Q%Y(FJ' Ofﬁetﬁf AL DGR DRSS UikiBdies

rokaryoti c” host ce Vect or Construction
are chhBORTIZPd leayyl uo¢ eombefdaenoeSLEAL ocluegopot lylpdpng dBALK-1

ecen G SRR el AP BE L A 0L B BhfRnE! Mcuter
s1gna1m§ ¥NUGh8PHotRa SGOMENRERS , sﬁﬁadband/aossaﬁ@gj ampﬁ@ﬂaemaaang of
ron1ant|body produci ng cells such bri doma cel

ALK-Alligendh binding| tg Algoll (age [BAGP? aeBMPAN), b@hﬁytmm@fsangmenems
1nh1b1H81t1 8?%1111&)%' eqé%glﬁglg)s‘[regnng%nglz e@o? ﬁree-%l% otneo P%gF chll grocl\l%eratlve
disordeR&£4 t&tdet, fe@nent SCHERINGRBA LT Y efoRler @@aaa{ea vth ALK-1 expression
repllcatlng and expressing heterol ogous
andbb%ﬁvﬁwcleotldes in prokaryotic hosts. Many vectors

[0027H;at aFI%e Mﬁh&?m‘tﬁ) ?ﬁ:g cﬁpgé’\ﬁﬂhgr éﬂﬁ?‘ac%rfze& Bgaggn#s %ssa S

t he r ose 0 resent 1 nvention. Selection o
includdumg, dppra prnm&tdeto Ve atatinai sbdluede]mg nahinaianidyanelysis rensdeheturing

size eéﬁagl{)ﬁ g&ﬁ%&%@ﬁéﬁﬂﬁg@&%&ﬁﬁﬁ r}%}gﬁjcl rr]&ags gphegtrgr%gttrgrlon

exchange chromatography and papain digestion.
[00272] In certain embodiments of the invention, the antibodies produced herein are

analyzed for their biological activity. In some embodiments, the antibodies of the present
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transfornmed with the vector. Each vector contains
vari ous conponents, depending on its function
w@ a0vplosfsdTat i on or expression of heterol ogous PCT/US2008/082465

polynucleotlde or both) and its conpatlbllity Wi th
. t.he art r.host cell.in whic reS|§WV. The
imven{ @ pR A E b g igahpding it | anﬂa?n fing gpsays that are
knowh ifMihb & dh@-cafBe 9§édgiefbu@fnchﬁ1%|\ﬂnﬁﬁ)‘ht Hﬁitatfi’m?'ﬁlyecﬁl!éc%‘r competitive

mar ker gene, a pronoter, a ribosone binding site
blndlt(g?eBSP)ys uaingitephalqusespecbras avestetreblhtst edolingonsassysh BLESA (enzyme

|ns rt. and a.tr ion term nation se ence.
linked GrsBundt ot BN St EPEE drfhiy BT & Tl iR RE ST &ays
fluorcs @Mt irﬁlﬁﬁn@i@ﬁhy@ ofidRbteBEAwanEasaMkjsch are derived from
ies conpatible with the host cell are used in

[0027éﬁ nnecti ofe ginbodimpets hewpgbedy rypp aliered antikndyith popsgsses some
but not 31 eﬁ%éto?fd\’;ﬁﬁ!)rkc% c%r}naﬁie 1F ad I‘e%iﬂlldl%ﬁ R aln&gatp hcatlons n
seqguences I'C capab rovi di hg 9

whichstt &alif liéof the tuitébasll o nﬁd 1§&h1bcﬁtanFyH’[ cemzﬁﬁ'[éffectoﬁuncﬁdns (such as
is typically transforned using pBR322, pl asm
Vel APgh @b

complggien{ gyl AP aFe ynneesspary 9pdelpEgious émﬁala@mbaﬁﬁ%en& dheste

act1v1§&%h@ﬁmﬁ%d‘éhﬁ%dﬂ3 i gl%qgeatsﬁlteﬂ"{‘&é{ﬁsluké"tﬁat(m dhe desired
resi stance an us providaes easy neans for

propertﬁbe atd hyinfgnddr dn sftor melejbrana Mive.cypBbd2i2y adss® can be conducted to

deri vati ves, r ot [ | asm.ds or
confiSfiedpustRag i SRt BhearCE pBRt o dtgrcaampls: Fe rccptor
(FeR)HRiti sta é%mte%Bﬁdﬁ’gf@dctB eﬁﬁﬂe Iﬂﬁt HReMiBYdyt lgaisrﬁc‘:ﬂ{q}?ﬁcﬁhg (hence
or gan or expression of endogenous proteln
likely Hxcdinnyl AEC@‘ aqpiBRBR ButdetainsdtdRnasndisg dbifioyr. E)erp*rﬁnes*ymnllsofor
i bodi es_are deﬁcrlbed in detail in

parti r_an
medw@a&ﬁéﬁ%ﬁ% Cehﬁs cgprepuk Sl y,w@&@smocm@%fssﬁmm
FcyR@%ﬂ?@c?ﬁIslégﬁg gx r@{sacgltr &algegllg%@pdq t[&gﬁe[lgps §uﬁ191'§t<} ﬁlns ?able 3 on
page 464csfanavgrhiaadkian, Aenw Red. Bsmtuid 9450k97 (1199 Ve Aroégniple of an in

connecti on h these hosts For. exanple, . .
Vitro 551 @ﬁswﬁé&é% A of B aplpguly 11[ intereph{s <le9écrtl3teﬁ|“il YePatent No.

i KEE0 : :

5 e ot B e FA R la Gl iRdudERiphiral blood
monoh&3&R2 ccllOPBMT) dirkNetapd é’sﬁecrc(N Kyector Aheyatoahyp or sdditiomlly,

r mo r C|stron s, encodi ng each of t
ADCE e RO TRl RS B ered e A G n Aanipd gnodet
such ds@BH| cRIs¥d FRONRBCR al. @Q@K@@JS‘R?% %méé(m%p @1§bmHMmNissays

that nodul ates’ its expression. Prokaryot |I;1(§r onoters

may alspdieccarmiad duatd cqnfm thgtighe inihody is unalllead binsd @haland hence lacks
nsti t ive, uci bl e..or.onot sS..a pronot.er t
CDC acgtlvniya Sassli,er%CF dlggleptea{/cél?%tloo aﬁ%d% S%S?Y petg 61% dgsfcrliaﬁcg m Gazzano-
Santofd &tal. ON TKRCR6]. IM&hedBool63i(M9FRSReNBEepérorelRaNGeRn biding and in
the cul ture condition, e.g. the presence or absence of

vivo cheasanceihaltlifedctarmpnatings cam alﬁ@hﬁeeraﬁwreé usingapehedsAgnoginga the art,
r r i zed by a variety of

<8 tH&H e%tc?g% t&?ﬁg&f §§ ge(reggﬁlwel | known. The sel ected

[0027pr onot é/kczoaan@et OCgbrald| Recbmbicad: Merhodlst r on DNA

encodi ng the ght or heavy chain by renpvjng.the
[00278} oot EPT lrefc%btnﬁ%t @8@?%1@119%@? ghtbodasthe PE?IP’Gr?C@er";‘i%‘ng it is

isolat@l Qﬁisﬁlééi’ﬁd and o r@ﬁlﬁraf)le%cttop %r'ﬁ%é%ﬁgllr% @Hﬁthﬁﬁat?tﬁlodﬁﬂ&gNA) or

into the vector. Both the native pronoter sequence and
for exmyOMeDNPobm@dug the antbody s nwa@tlybleolawédnd seq]menmdtusmg

convenpgnal proceaures (e.g., by using oligonucleotide probes that are capable of binding

specifically to genes encoding the heavy and light chains of the antibody). Many vectors are
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and/ or expression of the target genes. In sone
enbodi nents, heterol ogous pronoters are utilized, as

wo b@yg/ogsneral |y permt greater transcription aPdI/Oszag082465
yi el ds of expressed target gene as conpared to the

. nati | tjd ter. 283] Py opot
availafiy UichOteE T yEdov PR ot Rt PO b IR eOpHHEA Ty
preferROMdsPEIRBEEES eiﬂlele%ﬂak bRE bATRIR 0B @gén@fﬁﬂ?%@an@rﬁ@lh@% %_ﬁéin. It

_systens, a tryptophan (trp) proroter systém and hybri
will bprepprotieted thag chnstant régrortsad any 1soh@etcpe bpngnddbethis purpose,

oS P P 86 AP SHRgph rsionscon

be obRIRATER By RirBarSet atnahhl%lp_@ﬁes/.vel |. Their nucleotide
sequences have been published, thereby enabling a

[00276k | | e§enerickiag avipetdids| upingarpkagaeiéc kaseastso ci strons
coding th i ght and heavy chai ns (Si ebenli st
W“27Z al . (198%%&%£?%%¥%%%g%9) using linkers or adaptors
[00278p supPbiynadyotidpdli@ded @rbding thobMeptideaDmpo@OR8 1 theAntibody
one aspect of the invention, each cistron within the

can b @R{BiReT HHRE SYRETGFeCOBIRFINS Kshndussc Dopirehpalypytegotide sequences
may SSGHSE S, POUPOTEA ) O Y SRS SORLGERY Ayt
Altertaieelyi poighucdmtidenca tewynthesizedcoimpomeidotidé syrikeesvaec dboPCR

or it _my be art of the.target pol ypepti.de DNA that
technigies. (QROBSH: SPRRCS SREHN PRECLPERIEISS SiscluEg into s
recomb@l @6V &forf @patlO 6T RPLEADE 0l e&ﬁb%iﬂ@h’e@é’rblo‘%ﬂuﬂm%&l&%des in

one that is recognized and processed (i.€e. cleaved b
prokagyosic hasts. Nepy ivdetors)thasyare ivailpbls tand &hdwn Fothe grigkaby osddcfor the

purpoge? 5 tg% %geg%ﬁtéﬁ%tgggﬁ a?%céur egoqgtﬁéf)gro%plgte REASERAI Eiehpeend mainly on
the siZtedfRhOh QIS 8HIAs IRPhbGHRE intb e Sdctirahd SIROpRMGRari st cell to be

substituted by a prokaryotic signal sequence sel ected,
transfeigpedaxiaihicerccior. o Feahheccpr somfaime Naiieusi g poncrih slepgding ereits

funce PRGN pPEDeSHop of By AW p8lun BARERSE, o s i
compatitdlifyBHth {he parirukirhodicsit it whichtihesidey €Tt vaotor thi®ponents

si gnal] sequences used in both cjstrons of the
genergapngyde.dit 857s10b HMAicR (TN IOTiginyefdPPlacefiricisecchipn marker gene, a
PO R G it RSP e PR B ElolodgtF pucloc acid
insertiany e ttaheomiptiam tapmenation Requeacacyt opl asm of t he host cel |

d therefor oes. not require the presence. o .
1002780, o T e T OB RBG AT AR FEPUBEh 0] GFGhscapppces which
are delriad ﬁbﬁﬂ%@@ies ESpRY RN kidhdst @iitar@RebdNB R¥¥nehieh Rethak&e

expressed, folded and assenbled to form functi onal '
hosts.iThewngolgl otsinary carichi repliatiomysitopsased asaaukeigrsehnesnces which are
trains (e.q., the E. col.i trxB- sirai rovid .
capaof AP eBronrt S s il b Bf ool sRUlel oot
typicad§RehnkforiTed i1 9fg pBRE2ZE R IRGTI A dELVIINTdHh QR®. cblobsbicg. BBH322

assenbly of expressed protein subunits. Proba and )
contaipp geias kfedCemempipBhn oymp) grgbisiracychopElet) Priskageandithus provides
oy 58, 1B oL PARISEL R, BULOEL b0 i
plasmids debacepogiapt veayatgaohtins or kxaodl fes totontsf plomoters which can
b ct%fia igclude Es%herichia (e.g., E. coli), Bacilli
be usqdebygfhe MaCrogizhpigRpisy, IOERtREPSINA SRR PUERIAHISN damples of
pBR33P ﬁ%ﬁiv@@u&d’fmp expR&LiBH 0P BRALulac FBARS hR dXBcaYA LA in

Serratia
Carter et al., U.S. Patent No. 5,648,237.

[00280] In addition, phage vectors containing replicon and control sequences that are
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mar cescans, Klebsiella, Proteus, Shigella, Rhizobia,
Vitreoscilla, or Paracoccus. |In one enbodi ment,

wQ@r@aersgat i ve cells are used. In one enbodi mEPCT/UR008/082465
coli cells are used as hosts for the invention.

Eggnﬁwg of E. .coli straln i nc udenééraln WB1 10
compytile KB ARS hest migrpareanisg Cl?z’BI E LT tnsiopgine Xegiors ig connection
A%Hak TR
with tflléé%;'{&’k@gt)&rél fg' ba h%n%gg g% ﬁ}ﬁk/fb 1 IMnﬁggg’ 'uﬁh%%ﬁn making
a recod&ﬁlhanat/éotmhlhb Caobc uded¢d transhorns susaemibB3Bt badlsisnch as E. coli
enotype WB1 10 Df huA (DtonA) ptr3 lac Ig | aclL8
LE39 npTD( nnpc-fepE) degP41 kanR (U.S. Pat. No.
639,
[00282]u ag%g )sx%réglslt&ﬁ{z\ée}wr %ﬁdésccoﬁlgﬂl s ?v% &alfnbiéegﬁrloﬁl%’?e'i %%ftron pallrs
encod1n7g7®ctl ATOC relypsatide caxmwOEentsoH prm% émm@mﬁ@@é )regnd%ory
al so suitable. These examl es are, illustrative, rather
sequeBiS e TS RREROESt FOPCORGEFRE  REPERI PGS
promaiB¥ tHficdlReraR ey ewHRRkI 0BG dIRE i benshanived Idrki ornoter isa
genotypes are known in the art and described in,
prom@glat,hpq igitiay drcregsedevels pf gp@qCﬁQtlolgofJ,@g <cBirgn @g@sgoys comrol in
r a
resposd (PSR, IS RECRRE EONINE 5 Bfiner B PR RRlck 3§ nypricnt ora

chang%hletdhegékatm@n inthe cells of a bacter| um For exarrpl e,
oli, Serratia, or Sal nonella species can

E.
[00282];; t abylaggsamber phroRdsrs gseanised lpy kKLY pf @@ﬁma% host cells are
well lélH%Elqup y t h%izl%rgp :[%gg% b%@%ﬁl ﬁtoi%%gl Q%:Ig{%%nb‘(ﬁg% gw light
orhmﬁg@h&h@ynmmommgﬂ&mmunmsx@mnpmmwemkytnﬁA&mzyﬂa&yn&ndwne

addi ti.onal. ote i nhibitors r abl
diges ot G ol BRIV R e P08 A Orbr gty native
promcﬁéloéékiﬁéﬂc@ And 991%§ BLtefdSIous Bdrsotds ?natf @1@5@@ Ed@gec\f\"aﬁlﬁhﬁé‘ﬁlon
above-describ expressi on vectors "and cul tured
and/or,@tw@mon@tﬁ dic tatget ganes. einee avoltidimends, d@t@@pg@pmr@meters are
nduci n r onot er selectln ansf or jant.s, or
uitizegly Iy BN S BB T R n B R LR Y BapeBed target
gene 4sQ@AHAedTtb @SR IRIrkQDoRRpEdd pbmeekici ng DNA into the
rokaryotic host so that t is replicable, either

[0028515 an mm%téﬁﬁ@ﬁﬁ%@fmluS@w@hmﬁ@kaéyotW%ﬁﬁ@%@eothﬁﬂ’hoA promoter,
n the

the e B e R BBRET sy SR hon {8 Rrpraprggsysem and

hybrl@ﬁﬂbhﬁﬁérb Bl dsGhSta6 br ﬂ@'tfcﬁaroﬁbﬁércﬁbﬁf'e%ﬁ btheAprdBIdters that are
i ng cal cium chl ori Is generally used for

functlbafdtllégﬂfaﬁwc@wlsa&Cﬁbﬁr koewn dagfcsulns trhngd RIPMEEI)-af@syitable as well.
Their %ﬁ%le&tﬁil ﬁe%frl?%%% yalélgl %Ré%hs dt’ ttlge%%) hegl: Brl?; gl{lﬁ%é}&/gl}f(%r operably

to hgats tlehemtdi@ms aﬁdodmg th Qi2@A Jlighr okideyoy clmncsedsh&)emﬁﬁ @t 410(1980)
duce the pol ypeptides are grown in nedia known in
Cell ZPh%69arqsmgr%@k§11§|0E QAT & SN APECBHTHES BRI host

[UOZS?El I's. !]:)9& o?ftheslﬂbétﬁgheea%ﬁ Qisﬁoh %ih‘rﬁjﬁle rwohﬂ)lmn‘f’(l@ctor

us necessary nutrient supplenents. In

compBsds (ad;lecrend)rs slgnetiseqmadcacmhmenmhatahmtsaraselbeaﬁdnmf the expressed
age chosen based. on th onstruction o e

polyp b aabthr FeRDGRC. FoRabrcbr DBy et Ty Sigrsogionent of the

vecto Bphfi‘ﬁ%ﬁﬁd a@p&@é)f* the 949%& %b%@;&ldeh?Nﬁ)QRét‘?§ ﬁis&‘fbdvﬁfot t8E vector. The
For exanp npicilTin i's added to nmedia for growth

signalgfeqeasice sel@o(gt @gghlq@rgqrqmqf ithip inyentassi shioaldtbe one that is recognized

and processed (i.e. cleaved by a signal peptidase) by the host cell. For prokaryotic host cells

that do not recognize and process the signal sequences native to the heterologous
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gene. [00291] Any necessary suppl ements besides
carbon, nitrogen, and inorgani c phosphate sources may
wabeo/obsoi ncl uded at appropri ate concentrat i onBCT/US2008/082465

i ntroduced alone or as a m xture with anot her

suppl epent r nediun1s ch as.a conpl ex. nitrpgen
polyp%ﬁ*r%ééﬂE aﬁ%}rqnﬁe IEOR YR PR 2 b a@fﬂtwggneg%ﬂa?%eéﬁlscted for
cxam®E, fiGh ehd g&wg b&glaggascﬁlesa%ka@l% ?ﬁosfp'h@tﬁhé BEniBflIMRe, Ipp, or heat-

consi sting o [ ut athi one el ne, cystam ne,
stabletehicnefboyindl (SaTIé) leatierdn l@mtBﬂPhoE,tRflleampél andiNGBRr & owd .

emboéi%?e%lggﬂ} tg-er[l]tg r?‘Eé? k%}ﬂﬁ},/sgtgllla g%@se%ce%g%%xf 1n3%9 Clﬁtlréql,'lsgq? eaéxpression
syster@ Xl ® sighliechigtey sradrib@imasaifur e ranges from about

2Q0C to about 390C, nore preferably from about 250C to
[00288hout  dyathesrepechshepodstimatitye mmusslabuiimpescordiag forhe

g
1nven8(% &{?1 Q\f@&%él%@%%ﬁé%lgﬁn %P%e%o rsf %ﬂéinﬂ%tgyegdr& gﬁe@sg{r%t ?eiggl%e I1;:he
presetﬁ@df sedrét@ondipriad suehas &\bihYn Edchrisadoauiin ﬁLaBretgﬁ)rdabﬁmtmoglobuhn
and nore preferab] about 7.0. 55029%% If an
light %}nﬁdﬁawml@lrb*raé%ﬂg%% fa dandhasserabled ACARat or |
nelYe; n

1rnrnuH5$ lee g{u?t ec?zg) ;lal,%\rlﬂat : on‘ﬁgl?&k@ ﬁt%m§%:% thé @ §0nh té?r(]B strains)
provuksq;mcqﬂam cdﬂdﬁlom\ﬂemtarmﬁayor@hke,&opdls\ﬂﬁdebsnchfoﬁnwmﬂ tHeneby

.controlll scrl iop of th
permifiiyisensrifeld Ep( O xS BIRLSAT, 1B tho BFobeapl £luckthun
Geneagg;&gkﬁyygd |n a phosphate l'imting nmedium for

i nduction. Preferably, the Phosphate [imting nmedi um
[0028pk t he P@kRryntip hnetcneUﬁsl(@bbe oecxpress@igrambhedies inglude J .

I nol . ods (2002), 263:133-14
Archas PR ing e Sy SR EER SRS o e or iy Guabolis
ExampRO F tiséEi] bRbRte yiRudedSché&ridinowy. M) cbhg Batili (4 QOB%‘tﬂbtlh!;T)

one enbodi nent, the expressed polype ti des of )
Enterofiastssint PSCHIQIR@NAs SDeGies (§ o Pe fREZINAY, mon@hadmmwrwb fperratia
marcetspa%s { Fﬁkﬂ‘as@r Lud %g Jfst ‘i%buf vifrb Qb ftaNof ﬁa‘}&’co%&}’s In one

i ivol ves |sru "he n1crobrgan

embo@lﬁ’ﬁa@f @Irdry-nbgatszlecchllma mSecﬁsInQﬁlaehibodﬁﬂmqlE csl roeld:saetre ased as hosts
cells are disrupted, cell debris

for thW[WF%“%’eIE@W?E%ﬁ %°é€ celipans wyludeatrsintigbio Gigclgpann, Cellular and
Moleddidriis ?fogg%oﬂi] AR yg%m% &HyAﬁH@aJaHrstobf%{ RUMitioBblody?11987),

exanpl e, by af resin chronat ograpgh
pp. 1180t 181 AaATC €] Beposit dioe PRS2 Seamdllerivatares plmrd:csfdmclmtimgtsheln 33D3

having Sianiag Pogkg AR R AL HE T Be Lt AOTPa AR FeEdeeP41

kanR Pgisn@af Not €689l 6%’)‘3I ORMRF QRSN PdRIHHQht ¥ MEIEST, such as E. coli 294
purification of the proteins produced. The expressed

(ATCpol lyfseéptE.del B; & coleh 1Tt (AErCE §b,|537)3d1d<’£n aoli dRe0BfAEAC 31,608)

usi ng, €O ni kno t hods such as acryl anm de
are el G aop RE S are B i e G Ry MeLEy 16+
constlh riviaflv QN aﬁ§ B Bbvd- ﬂfénﬁ&ié%rbtabt@ﬂa hﬁk'flhg QQﬁ’ﬁfed genotypes are
uction is conducted in large quantity b

known errﬂnemtamddnscmfogées@r evamipb Basseat gbf%r@mnes, 8é@9ﬁéﬂé11990) Itis
nment at 1 .on LOodLC
conerf TR AR g rarneyt S Ge L Be b e B abilc of
the repladoR iathd &S bf 1 88criirh Fo¥ cRAmBRPBCAY ScipdtRf 8F SdIhonella species
about 1,000 to 100,000 liters of capacity. These

can bg wrtghhtused aythe hagi whanorel| knseim @a%mdé sigihats PBRAEE. RGN
pACY%‘ijr,] 4t 151&1%% ¢ are“?ﬁ@c?&' S%HJIXI tgé f'é‘f)ﬁécﬁl (”f"ﬂﬁcally the host cell should

secrete minimal amounts of proteolytic enzymes, and additional protease inhibitors may
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preferred carbon/energy source). Small scale
fernmentation refers generally to fernentation in a

WO eoom@et80T that is no nore than approxi matel y BODUS2008/082465
liters in volunetric capacity, and can range from

: ut. 1 liter, to about 100 liters. [00296] In a
desmgg'ot?f‘e‘ﬂf‘ﬁpi)@??ddpé@e%e CWtHucti on of protein expression

[0028'7]3 typi cal | )qnylgbéy))la,toggctgfnter the cells have been grown
under suitable conditions to a desired density, e.g.

[00288h ODSBIDSbtfella brurang8Om2A Oithghe eslmvclfdesctrdxgé ekpresea! yestors and
ona val

cutrurf, iy sy e Pt i RSB AS S pit® farSbdyche promorters,

selectﬁfgﬁﬁe&lﬁféﬁhaﬁﬂmr QupUfyias tHeSyekBooModing thtedcdiréd ddences.
descri bed above. Cells @%J be grown for shorter
Y

[0028Bbr i oddrgpfasmation meanscin N\ iatethg prakiaryptic hgsieedhat the
fo t . 0
DNA i is I%Bﬁl%)a%% ﬁt%er%g aH gyltltrg ec’haoglllecg %Rﬁg glﬁgl%ft%elr by. Jhrc?rgc\?% G'x}eaa integrant.
Deperﬂhﬁ)giblﬁlthedi@stydeﬁhde(ﬁ neingfoahation lgﬁoﬁd']@lmtmm fedi@siques
various ferpentation conditions can be nodified.. For
appropiaffnift wichicglly. e slunhBegmeplesmpleWarsrig uaheh praflcs rgneslly

uscd foPBad&S %élﬁﬂh%haﬂg%b@ﬁhﬂzﬁ%gﬂ !v@a‘?ﬁbanﬁgﬁ! éﬂé&%ésargné‘cﬁ&& RS

over expr essi ng chaperone proteins, suc
transfpmedtenesnplGsipalycDsibiic dsdoCDMNSODY anohotrer Rshi@uouscBkpA
| éﬁﬁ? tidyl prolyl cis,trans-isonerase with chaperone
clectr nty) can be used to co-transformthe host

[0029'I okar yajdabydtlckBs us-EB% FRARES @B %o%%tﬁ‘de@ %rerg’ﬂ'f%n k&R dia known
denonstrated to facilitate the properfol ding and

in theg| andishitabje fofr Chlémr@roéltk@gﬁ@mtegﬂl@steqeﬂs Bradpleeof juitable media

St || 99 J B
inelud3 35 B A0 RSl S emhe g igghohs the
medizbal @B lalds a §@tigh Quer?! chdben basedon HRtBAtrNEon 6f ﬂl%%xﬁl%gslon

Bot hmann and Pl uckt hun (2000) J . Biol. Chem
vectory Jselqeigely pevm b BrovRR P EIKErRG SRS oM taimioa e axpresgipp vector.

For e% t)aﬁlé§C1ﬁ§1éQ ?%%e?%(i ér?a‘—:'d dg%lé ggﬁ%};}%k Fnelg]slze mB X 651%/? 1c lhn resmtant

gene.of expressed heterol ogous proteins (especially those

that are proteolytically sensitive), certain host
[00294} | né*nérém%ﬁ%tsum&?mﬁ%ii% PREOBNIHIAEN, @R INgEzaRicRhosphate

t I

o G R DB eI L Epd I iy a i
with anpthehsuppémest enmediungsuch ewa captes mitadgepsotreadeysionalii the

as Protease ||| T, DegP,. Tsp, Prqtease |, Protease
culturymedpiny pay cgnigin ‘ﬁ}eoggé’é% r%cﬁlﬁd‘gﬁfg%‘? ?‘f%ﬂ@ the, grogpconsisting
of gluamﬁsné cyﬁ@llnb d%fahﬁﬁes ﬁngﬁgrbdlla%‘tdltﬁfoéﬂz‘tﬁiﬁo%rﬁ cﬁﬁh%th@ﬁble

and describ in, for exanple, Joly et al 98),
[00292Lipr a; The @r(gqamgptlethow cells Qjegultmﬂ@hsulmble tgmgaa,tug@5 For E. coli

Har a

o 5% B P B e B e P oA R, more
prefetﬁgl?/% abdit99€C &R 5P, evdn m6R Sﬂrei%I'aﬁ)? asdbgﬁlf 30®Ce 'Ttlle pH of

pr ot eo ytic enzynmes and transforne pl asm ds
the mediemenpyr lessiygH cemgingrfroro rbow bap ebouted, Fiepﬁndlnlgsnzanbr amstbel host

organia sy <plnthe Pt PATT DAOT] A APl biohd more prefersbly

aboutPu i fication methods known in the art can be enpl oyed.
The follow ng procedures are exenplary of suitable o
[00298Lir i f i dfoani induqble peatuetests uSedimt the peressonorector, protein expression is

induced under conditions suitable for the activation of the promoter. In one aspect of the

invention, PhoA promoters are used for controlling transcription of the polypeptides.
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I munoaffmty or ion-exchange col ums, et hanol
precipitation, reverse phase HPLC, chronmatography on

W@ R000O618OT Oon a cati on-exchange resin such as BEAES2008/082465
chr omat of ocusi ng, SDS- PAGE, ammoni um sul fate

Acco%g}gl‘fpéalg(t?%é @ﬁ!ls grlﬁlcé grtelgglgggﬁosp Silgﬁﬁlﬂ%g\%”ﬁmm for
inducliSATOBeFdraAg ¢ tﬁ@?l%sgﬁéte%ﬁhﬁgﬁleuﬁmyﬁqge EX AIPREgea! (8 kY.,
purification o | 'ength anti body products.
Simmpnpeteiln) Amnzungl. MM@O@e(IZDOR&aR& tﬁ?ei/é])n A vagrety of other inducers may
yr eas hi gh afflnlty
be usqd, A RE RS R o ORI sBihi s 8 BrbhabRinib O™ 1o83)
[00294] - | mMMERd ernlb&iuﬁhen‘ﬁﬁrejexél%sse-ﬁ%lﬁ)@bﬂl&s Mﬁ&%r&&nmlx@ﬂhon are
Protein Ais immobilized is pref erabI%/ a col um
secreted iysp prd W@owrgd fea the p@ml@@w%ﬁhﬁ hagecllmofretoyt ereyepiypically
1nvols%s %95% t1 ltﬁgmﬁ)c%c?régl#lg’ﬁs e%g%]azl%yh Ecl?ml%hﬁsl & 'hoe%lrsn%ﬁé glhOCk’ sonication
or lysﬁSO &llﬁd ol dre disheaghotll dsuitorashold yetie mly, bel rﬁmaﬁecal’bﬁ enpt
to prevent nonspecific adherence of contam nan
centri g@tg?r ildrapipn fhe grpteél%serﬁabpe g{gt‘hie\t PWHigdg ﬁ)r ef;ﬁr@ple by affinity

r I
R A R
isolatghthseirt. oCalls roay spregioied ﬁbnml’ie ngltot abdeheanttifeodyerobtant being
interest to Prot sol hase i s then shed
filere g AR S50 S RE R S s Bl Bt 3P paiessed
polyp&ided cRMBSRirthEl Rl ahll %eﬁﬁﬁb@ﬁgﬂg Qctmhlﬂh@rlﬁr%t)vn' rﬁethods such as
recovered fromthe solid phase by el ution. [00304]

polyaGatreride gﬂ@le@ﬁbplbndsl@@A@Eh@lde‘&’l@@tmdﬂotcasmst cells:

0305] The vectar, co nen ner i.nclu
10029500 > potn PR P e o e B TER AR el HEY B Bhetanf Bt Ty foree
quanty EE alferpRAUGIOE Procedss. OVdrud |REe-Emd fe@&iatdhrfem%iﬁatwh iﬁ@d’eﬁures
er genes, an enhancer elenent a pronnter

are averlalie &rinseduston ef rcembingrt eigien é@rgem@l@d@]mesia@waﬁ have at least
1000 ﬁfegsucﬁ% acit 9“@1%{%? FQ&l;%q7dOOAO 66, b?@a life®y ofuc%gadltl'} Fhese

aryo may’ al so caon

fermeBuLIERERItAOT ﬁﬁ}btﬁ]rersﬁmdysmelmw deydeavnd gu‘@wﬁ@ﬁ@slpé@ﬁlly glucose (the
nus of th mature prote|

cl eavage site at the N-ter
prefergzd %Z%ﬁf%@@uw ). Pinall ecale ﬁm@mﬁf&wgﬂ%g%a by tgfgmentation in
t I
o e e BB PR iR Ot AR e
rangetftwlhimnt 1 digdrlto abcrutriﬁﬁﬂmdrs an ceI | expression, mammalian

[0029?L?”2'X ?“encﬁﬁoﬁgp‘gg@ g]l a[J Stgfnrgﬁe)ftafersgllgl gsat%irci’ny initiated
after tBY @éﬂsqkalv@ beénoga&ﬁ]unaaesu% E@t’idlﬁé‘t{‘shco ﬁr&@%@&&m&}eg ©Mhin OD550
ated in reading frane to DNA encodi ng the

of abqalmﬂB%gaQ/ at m@zm}gem @ﬁlh agsf 1nrtb@barbaitatmma{m@i@] A variety of
Orl tlon 0] nent

I
1nduc%rg éncflé/g) %Pd n’ﬁ?&’g the VK?F%S g?r%js?ruc et Pgéodo e knoxgn 111 %he art and
describb@atsoV40 CRIlk giak b@@!ovbﬁ/ RirGabitr peiodksHtbran indubesausedlsi drc usually

1nducg(? Potr ?1‘Ibonli 1t2h5% fo%isl >e/11t éu()gmgféer or shorter induction time may be used.
[00297] To improve the production yield and quality of the polypeptides, various
fermentation conditions can be modified. For example, to improve the proper assembly and
folding of the secreted antibody polypeptides, additional vectors overexpressing chaperone
proteins, such as Dsb proteins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA (a
peptidylprolyl 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
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[00311] Sel ection gene conponent [00312] Expression

and cloning vectors may contain a selection gene, also
w0 esoamaisar sel ect abl e marker. Typical sel ecti onPQENER08/082465

encode proteins that (a) confer resistance to

foldln%g%hgéll% {hct:ys.’r%f hﬁ%%})&gév%&éﬁ%&gﬁh%@? &Iﬁ;‘%éerla% b?st cells. Chen et al.

(1999?9@?& @H@rﬁtﬂ@%@@f PP 5¢ GdBidil @REI 8. PURA! Ro r@b@’@ﬁ Georgiou
'y critical nutrients not availabl'e from

upp
ctal. &bﬁvpﬂ’aéemﬁ@d6&27{868),ﬁ<3]1n1@mea@®l«¢plktbum(20@0£bIBa@lt Coem. 275:17100-

1710 SR 1 Ll D PORLP Pl CEhEenh St anafRia 00 Mol

Mlcrdelmgalgtgejgm ol ogous gene produce a protein conferring
drug resistance and thus survive the selection

[00298k gi nmed o nEREREF erotestlysuehexpetsbattittcralogews proteinsdespepiglly those

that a%daggt%aﬁgfg% e@%fue a%‘fﬁgﬂlg slt gta?lﬁﬁ§ %(—ff%?eglé Fo\{r a%%ﬁgﬁ@ en?/mes can be

used fodthepresend inagntioal [For axagnilidnst deliatrai@n fﬂtﬂy&)etrh@hﬁed to effect
identification of cells conpetent to take up
genetl&ﬁwtams A0 dreegacnetcgding kapwadasieriat Protgses élﬁl‘%li’é‘sl?f?ﬁﬁ%sé? I,
Omp'ﬂ%c%{i’l 'P%’t@és@'[ | paRdse i Prﬂ{eggee(/ Hadl VMaecombl ations
et al [ ot'hi onei n genes, adenosi ne deam nase, ornit thi ne
thereafe Sambd“xyb]asmteasb-«:leﬁ@&ﬁ&ﬂl‘éﬂns o avax abip hed desetibed i in, for example,

t ransf ththe FR sel ect.i o e are .
soly o i CORL e BeTaipcut b S Be BTN festr GrekiHiiihsUS
Pateni No 35 SOH, {945 @1apReliay mlaablapgm mstmtef@tsg eAi®HAHM X)

a corrpet itive ant agonl st of appr opri at e host
[00298k| | wheonegrhlipdippet, BHER st@n@rrblﬁgyeﬁfor pratedyt@énagmies and

anst er, ovar CHO e deficient in DHFR
mansf PR, P PG oV R e otsoy PO B TR Ao Bl s ity bos
cells 1hQ§ée;Qﬁéskﬁ)n(5E|§éﬁll cularly wild-type hosts that contain
endogenous FR) transforned or co-transfornmed with
[00300NA sequencdylibedddirifigaian ant i body, wil d-type DHFR

003082 oyl AR RS bR PRAP I B B bp gmploved. The

follovaag pricedirbyare ekémglagvéfisuitabl epdiification pr@detieg feactionation on
i sel ﬁCt ion agent for the sel ec abl e marker such as_an
immugpsfHBIGY Qtivarechangs cp s ethanol grecipitaammyeyesse nhasELR;
P. 3

o o s ont” éﬁ@ﬁ‘exi‘%ﬁ@?&%ﬁ%ﬁﬁ% Shomutofocusing
SDS-R&GEormmesumb bulfatopreaipriataony poded] drltrativat usirg, fecagmplkelephadex
G5 by the host organismand is operably linked to the

‘anti body pol ypeptide nucleic acid. Pronoter sequences

[00302] € Knawgnd %e&um&y@keiﬁmwlﬁiédqhﬂ sohld| pRedeas YQdd for
genes have an ATrich region | ocated approxi mately 25

immuneaf§0ith awekcation of gwrfil dangtit fnélbgdy erqdhetse Prateingeisiapt likbneell
wall pr%tginr%%rpn %#al,p%x%oéﬁgctug%gre?se \%ﬁ Fr Ju é¥l| p% rohtaﬁ}mt#atkﬂ)?l% 1§chre§10n of
antibddSesa [ GMNGARTE ct €dil 988 )INEBRRUAD NENH 62 an)3. el eal lpﬁ@se té\t;vhlch

the 3' end of nost eukaryotic genes is an AATAAA
Proteigeyisd meeobtilized inpipfasebly B soBinmyneamtrisingadelpssi B ryilish spece, more

f

prefetgﬁlly d%él{erefsl’éed dle gggs gorhen%g%r H{cn: Icﬁcggdrl{a&g. : n.’f’bgﬁ]ec @pplf%ﬁons, the
column has been coated w1th a reagent, such as glycerol, in an attempt to prevent nonspecific

adherence of contaminants.
[00303] As the first step of purification, the preparation derived from the cell culture as
described above is applied onto the Protein A immobilized solid phase to allow specific

binding of the antibody of interest to Protein A. The solid phase is then washed to remove
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eukaryotic expression vectors. [00319] Anti body

pol ypeptide transcription fromvectors in mamali an
whomv/oeshis is controlled, for exanple, by proPOL/E8R08/082465

obt ai ned fromthe genones of viruses such as pol yona

contal\éil{a%%d\?;l%gegggarl\q ]Z{?:lljlad\‘[ﬁ &1@§ohggﬁa‘}ﬁ( E g%?}% 1$8§)\r/ 0 1nterest is

recové’ﬁé@i?{%ﬁgﬁkgéﬂhdﬁ'@ase% tREHbAVI rus, hepatitis-B virus and
Siman Virus 40 S¥/40), from het er ol ogous mammal i an

100304} o nrot e@@er@‘zrgz qntllbhéieamihgl ezmawmkéwsmellan

obulln r onot er shock onnt
1003050, G 4P ke’ b genr kA B A oTRY B, Sup or more
oftheCIBlldwv Sta@hal {408R8) anldisi@ar teyliddidn| lcCorthORBRLKS Rhes, an
the SV40 virus are conveniently obtal ned as an Sv40
enhanpersetl?m@tn DPFOMORI NN 8 THBENRIIGICHDREEIMCIVINECSVA0 Vi r al
igin of r diate early pronoter of
[0030?Le human c% na?éaegfl%cler%g'gl }égyggnvenl ently obtained as

[00303] Hi ndlA ‘i'ecE)rrf&Slisl’eluﬁ,‘h leokarfotagisntcl] Mayp yISd esnthiara signal sequence
expr essing. DNA in mapmal i an hosts using the bovine
or othgrpgl VRGHAC P08 BRCCHIG/REH GRS Pe 4iithe NgS@uinpHohgmature protein or
4, t;
ro SR st ol T gl e Pt pten s
recoghibed RalsoSasabina., Vicpusl b}oenggmaé ipaptidalse yapeahos aoll bl mammalian

used.as the prompter.[ 00321 ancer el ement
cell eguRisiaTe MAMetien s1engh s %facrv‘%%% %ﬂPaVla{»&e%ﬁea oy iy example,

the he%’gs'sﬁﬁﬂ}éx @9'53{@1%Ptakéj§va%blfeh' s invention by higher
eukaryotes is often increased by inserting an enhancer
[0030§]eq u e ndéc DA ferracly pescarsor waiop lehafacﬁtelrreetgqgl énmego BNA
g from manmal i an genes (gl obin, elastase,
enco g}go&}ﬁf"n °fY fetoprotein, and insulin). Typically,
[00309pvvever ON@Mik bfﬂ;@gc@}[bnenhancer froma eukaryotic
virus. Exanpl es include the SV40 enhancer on the
[00310ht e siGgacrsily tameorieap i icativasion spmgPrent ipnof geded fon mampalian
r r|
expreGEITRAR OhriakimPy It SRR pBI MG b (5 B AR Rusc
contalandleaeiel R@vormotsr.enhancers. See al so Yan| v, Nature
297:17-18 (1986) on enhanci ng el ements for activation
[00318F  eukar yot PECpFBEECLPTIE enhancer may be spliced
[00312]t O thg ?(/? ﬁBﬁﬁn@éloﬁng%éths‘}Ha n@efmgselE& d:nrh% ?rhtléobtglqﬂed a
pol ypeptP e-encodi ng Sequence, is pre Ferapl’
selecthlde atagikkrafl'ypicgl dekecBon germmendrele mrmimms érat () @0@1281651Stance to
Transcri ption term natjon conponent [00324] EXpressi
antibiG et A A e RS L BB G GTRAe O SRR (O
compeheﬁt £E0HBpMc YSHUSNGAS WhBLESR A, drqE) du ?9131 &ftﬁhﬂﬁhﬁé}ﬁs not
of transcription and for stabilizing t
aVallab@ofmm@e@pWén@bérmonl y available fromthe 5 and

casi II nsIa ed re |ons of euka ati.c pr
00313 727" BRRe drlsig Gt AL g BRSPSy BT ol o
cell. TRGIROBUSthS @8 SedceHdyagarRrinad anthl @E&&ofdg@@i@ﬁb%rédﬂwe a
t he untranslated portion of the nmRNA encodi ng an

proteiggpnisténg drop eesissarapnd thapsenivstthoselectioniremmebn Examples of such

comifATRANEOR uh (e S-S AV U REL AR HBRER R "

[0031d] SCI ogedtlichexamplc of suitable sclectable markers for mammalian cells are those
that enable the identification of cells competent to take up the antibody nucleic acid, such as
DHFR, thymidine kinase, metallothionein-I and -1I, preferably primate metallothionein
genes, adenosine deaminase, ornithine decarboxylase, etc.

[00315] For example, cells transformed with the DHFR selection gene are first
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[00325] Selection and transformati on of host cells
[ 00326] Suitable host cells for cloning or expressing

w0 b@DbikoT n t he vectors herein include higher PURER3008/682465
cells described herein, including vertebrate host

identi%lgcgi gi ﬁ%l%%t qg]roe‘rj)tgq.]ntégsgé%ﬁg qg%&gﬁgr% lllirléesdﬂ;,rg &lgpg lﬁﬁt)rgalns methotrexate
(Mtx)Eé( %mb&ﬁw@fanfag@ﬁlw ofrmmal @, B%hafeqldst ée'll%l%enaﬁzﬁd d-type DHFR is
nonkey ney line transformed by Sv40 (COS

emplATEE @Rchm@myamﬁumrﬁfﬂﬁ@bmlbhm cthﬁeyent 1nriéHEE9Stlmy (e.g.,

subcl oned for gromh in suspension culture,
ATC%%EIII‘ %dgj . Gen Virol. 36:59 (1977)) ; baby

[0031BpNBt € rAliéhﬂlﬂ@MyCﬁisk Sel DSE&lCﬁI@Q\x@@Ltyﬂ@hostﬁhhm%ln endogenous

hanst er ovary cells/- éCHO Ul aub et al Pr oc.
DHFR\dtqnsfonmgé)or @ttran@smexiwﬁz DA $a8@ops engedingeangaiibedy, wild-type

DHFF§§1lot€Qin,ke%E %{% &‘fé'c’t b?é &%ﬁﬁﬁ%ﬁﬁ%@ E;ég g%%md%?lg)ﬂo]sﬁﬁgt}ansferase

(APHY t&ele ml@lyoyl@edrgeaywmah Inse d{OATRER t diin gATee cORh agdh f& Ahe
human cervical carcinoma, cells (HELA _ATCC CCL 2);
selectablpmeskqrisurieds ancnpigoglxgssidic anteviotesoe. 23 kpnampygin.dlegmygin, or G418.
I 3A, ATCC CRL 1442); human lung cells
Seeds\ﬁ{e,npﬁ'l?c%9%%@975) human liver cells (Hep &, HB
[00318D65) rmusé’rwamcqmpamm (MM 060562, ATCC CCL51);
lgg | s %Mat he 1et. al ., AnnallfN Y. .Acad. Sci h d
[003153. 44 89 %‘8?}‘{0 ORMRE VB Ysua YF“@Etaé%PPE"m%ﬁrdt &t IR ferQRnize
by the!"l?d%@@)rf%ﬁﬁsﬁl‘ 4@ i J)'f%?a‘t@)lnke[cpt@:igglntfﬂgﬁil pEEbftiRMRcleic acid.
transfornmed with the above-descri bed expression or
Prom@tbmﬂqngloee@uedfmgwmfor aaiviotedy Vpﬁ@i:ll)fcﬁtlleuharam ganks bavedin AT-

R AN T A

initiatddPAhbthe NG gl c FORRIST 020 BOHaBG dpSeche ﬁbﬁﬂﬁe SREWENGESeription of
[00328] Culturing the host cells [00329] The host
many @engsgs QMMTWQGW@%NWW@W ngeleptiges AttheAtdngrpf most

eukarg@gﬁ agﬁgla&l% I a suc qgg{cﬁgﬁr# gpalé'l ?%génmwdmoﬁflg%e poly A

tail toEBS @thd af tHérdiding scqidnds., A(1Dif m& sequbiMes adbshitalflHiigyert}d into
and Dul becco's Modified Eagle's Medium ((DVEM, Signa)
cukaryQtic RFESHPN 84O cul turing the host cells. In

diti
[0031?2t h %ﬁl%lbé%% p(g;q) 197%)%%&18{18& fbhbRd drylnﬁﬁ%ﬁltahl OC st cells is

, rnes et a
contrdl Bd; 5 5xqnifi8 My, prbhlsterPabtaian SromAth? §Fnondes;of 4jr6 53, saﬁﬁas polyoma

virus 3 927, 762; oﬂﬁ 560, 62‘%{9 122, 423 VD 90/ 93430;. VO
GV 9T g s GRS bt ENOVEYS g PONHS PARI 18&@&1% avian
sarcoifll Ivfrtﬁ %yimgalofvﬁﬁs therdests, Ke%hhﬁs-BAnms Qﬁd sheiss v?ﬁféu@ (sv40)

may be Supplenented as necessary with hornones and
from hﬁtmbggumwmmaél@n oramgtengchg-atheiagtny prqmotcmamgflmmunngbbuhn
prornoe[ELi s eat gh C plg Jlgt%;@gf)l eo’svll(%ﬁ]l n]érsoucgesr%ﬁrgtscgsqllple{g]l&l]e fWeltrhsthe host
cell s3(s$d#1@‘§"| as HEPES) nucl eoti des (such as adenosi ne and
ym di ne), antibiotics (such as GENTAMYCI N(t n) dr u?
[00329} ace dhe ey and lgisrnrametessofi the PYARVEUE BIRFOLYRISCIEY 98 qiged as

an S\@gﬁgsg@%tloghfag%% thaPRSE E‘&{tﬁhé ITEN lea‘?o ﬁlro?'if%dlﬁﬁnon The

se or an equival ent
immediate early promoter of the human cytomegalov1rus 18 convenlently obtained as a

HindlIll E restriction fragment. A system for expressing DNA in mammalian hosts using the
bovine papilloma virus as a vector is disclosed in U.S. Patent No. 4,419,446. A modification
of this system is described in U.S. Patent No. 4,601,978, Alternatively, the Rous Sarcoma

Virus long terminal repeat can be used as the promoter.
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Any ot her necessary suppl enents may al so be included
at appropriate concentrations that would be known to
wo b@smeski | 1 ed in the art. The cul ture conditiPCEUSBEOIB2465
as tenperature, pH and the like, are those previously
y\]sed Wi th tZe host eII sel ected for expression, and
[0032}f || be app Wé?ffcefé PRY GPHORAFi 1y skilled artisan.
10032203301 Ak Sl @I ATR0A Rhcdtth d BRANHDARZBH pe @@optﬁisngvemmn by
reconmbi nant techni ques, the anti body can be produced
hlgher mlmame&sl isibter increaseddiyriestriiyg sreerhenedt seqitcoce inéo thedicctor. Many

the anti body .is produced intracell tly
enhangr Gl SR B R DAY KsRpBa Gregmili iencsuiiobin HasEe. Spumin, o-
fetopt%felﬂ YiRg§ %Sﬁflﬁ‘ﬁ“%‘i&ﬂ?aﬁcﬁvé@mﬁg Chill L aLXAIRE R froRYa cukaryotic cell
centrif ugation ‘or u trafiltrati on. Where the antibo ody

Virus. Exasmde&amekmdc titeoS‘Mﬂaenlnemem on tlmﬁp@rsmm crthsrepticanoswecigin (bp 100-

pr essi o ste are irst co entrat
270). RGBS EEIT i SREREr Sheotoliom S SHEE ol Folpee side of
the replidatiBh oribR aﬁi(ﬁféﬁbﬁrusas‘ﬂhﬁfﬁefso Bl lals Y dnip NaurPebl ilgag (1982)
ultrafiltration unit. A protease i nhi bi tor such as

on enm;ng_rﬁégm@és fori @ptinceéian oA iy asic prorotesy elgi anbaneeepygy be spliced
- nhi bi 20| MSi s .an
into tl%er\te%\ggﬁ ‘t;at ? ﬁ(gstltgorﬂo%%f%% t§ t@%%g%’tog}’ 1381@%&8%119&111@ géqlﬁggc% b is
preferablytladitdteantasitt 60B3aA]thelprenmirdri body conposi tion prepared

fromthe cells can be purified using, for exanple,
[00328 r oxy!| apat SN gt BigREpRGOMIEENe| ect r ophor esi s,

alys t .

00528 2, Y=, AL SRUBTIRRORGPLY S RUL) Ao
sequen@z(s hmaceq;smfy fdittee sumirabibh of fraferiptiat mdlfoAstab;iliaimga]ﬁef mRIN4A. Such

cnuchl 430, SeBS SN SRECLES A0, LSNP B 2 eons of

cukar id &Q@ﬂél DR &IDNA Cath e réé%ﬁﬂ cbﬁtaﬁf'ﬁdcie)btla@ Eég‘i&%‘tset?anscnbed
hat are based on human g , g2, or g4 heavy chains

as polfadampitatadidragmeaks ip the unttaimla‘r@dlportmmtdf thé@mRNA t@eodir@ss) antibody.

R i ST RS

polyaldBfibh regibie S&L WiQ941 10 02k laﬁd[ltlfeféﬁgﬁﬁsﬁbrﬂbédoﬂ digasrdd tigerein.
attached is npst often agarose ut other matrices are

[00328)/ai | abl e. MWM@MWW?S ralgrien abkast 685 such as
[0032‘6 ntr °|fS Q?Ia Ql%ﬁa%’? ci% g&%%@&%%ﬁg'ﬁﬁﬂ% JR&RERREncrein

| ow ow ra rocessi ng

1ncludel higiter ehieaty@a ﬁelhﬁdeaﬁifbed\lﬁﬁblw ihdludiga W@ts@ratv\heiteetm ePropagatlon
anti bod r| ses a CH3 domai n, the Baker bond

of verjghsate Fﬁﬁéég.% tyrg (USﬁue i) hashesames putige preppdirs. Exasinlgs of
usefulflﬁamgfﬁlaﬁ h&@téiPine s%gronk@fﬂahwlmé tRAGHELE by SV40 (COS-7,

purification such act’i onat’i on on an i onexchange
ATCE 6RUNT6S5 1 thuaral enprgaiipktdaty bmg (288 we 282 cilsassbelbiRidZor growth in

suspeE SR A Bkt G S5R) B0 50T OREg meaR ey cells

(BHKGACI'@@@€UH§4 @hl(lés!éQﬁnﬁ%er %vﬁ?'c)é@ﬂ?ﬂFR‘{Cﬁ@ ‘ﬂJrFa‘ab W), Proc. Natl.
chr omat of ocusi ng, SDS- PAGE, "and ammoni um sul fate

Acad. pﬁcedﬂwﬂat@d)@(w@))alm@savmqlamlle (BMé}eNmthcg Binl. Reprod. 23:243-

2 AL P RIS REEE o LH B EPbcs ney cet

(VERCOTRIA O @KLhes ani nbedycco¥icd thRiRHta @d (AEDRaATTENCEL 2);
may be subjected to | ow pH hydrophobic interaction
canln%hnda%@%@r(&m@ KusiTh§ @Rl éﬂhthutifﬂbdaf e calls BRIH HetWeENCRL

1442)2RHAn FimB cALew PEERSFER CEIPR) RIdEMiver cells (Hep G2, HB 8065);
mouse mammary tumor (MMT 060562, ATCC CCL51); TRI cells (Mather et al., Annals
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at low salt concentrations (e.g., fromabout 0-0.25M
salt). [00334] | munoconjugates [00335] The invention

weomwpesshat es i nmunoconj ugat es (i nt er changeabl PCT/882088/082465
"anti body-drug conjugates” or "ADC'), conprl sing an

ntj - ALK [ j.ugat e 0 cyt.ot.oxic ent .
. 805 S5 R SR 0 e A A e e
G2). inhibitory agent, a toxin (e.g., an enzymatically

active toxin of bacterial, fungal, plant, or aninal

[00328} i gi nHoot ceflls agrteams orinké matdiths almrvealesadicdaspicsston or cloning

vectoly 101 SR otp et R uERp ChEh gkl nageh iy HRRifd as

appropiite feihGucdig SivhdSdralstiectagemirs formats, GHangsifliag hd genes
Inhibit tunor cells in the treatnent of cancer

encodingythp dedredngduepesset os (1999) Anti cancer Research
605 614; Ni and Springer (1997) Adv.
[("méf Revcwlt%éﬁ?%%f%%@@ S. patent 4,975, 278)

[003249] I ows TIha haetcelds akeldity produed ar freibddwgr M idtyhtiod rhayiy Siltured in
and intracellular accupul ation therein, where system.c

a varigfy of miega: é%%mer&falltngléa%@sﬁaa&@ﬁ% @oﬁ%nﬂé@ 19@%118@5‘1‘) dipimal
Essenﬁ Mleﬁlu %%Qé RPN ES @flgs A hﬂ‘d HYIbEQ&oRN1BEfied Eagle's
ought to be

| sas unor cC e
Meduﬂ‘n I((IDMENBd S(gBmI) dw suitelble &br. c,ult(lﬂl%ﬂl)e hostruedis.  ppaddftida; any of the

mediagFigT e HAGLAI. MrICARECT ther Aoy BoeRgidiet e 1 ©

BiochMn@el Biah oyt U@o@h@Nos 8d6Brsd; QQ?(S‘?Q§|66AD§2’Q76? '40330 655’5 or

plcatlons A. Pinch erae .
5,122 8Ri k) 9@%43(9&&\90\&7&6)1% ror b, Racbsnt &et §0.85 Bom @htused as culture

R M R e R G R
horrnéiieﬁ ah @t &hel fRowkhandtory Ssaéh as i ARG IrakFAERT ol SpRasR@hL growth
| munot her., 21:183-87 Dr ugs used in these nethods
factory, ﬁéItSJ@écluwﬁ@ém Floride xale iy, énargneﬁ’emhmdlé;@ép@te)ah@ffers (such as
I sed
HEPES RO SRR Ehi R s e SHRpRls (RE B8 7R
GENBARIY @GN didpint)heddeaeldmotitii(defihahis ihovganis compbueds usuidllynpresent at

smal | nol ecul e toxin such as geldananyCIn (Mandl er et
final c&[nce(nz@@@)ls ndhe mécfromﬁér Kgnee), @ad glicogefran 69‘2](&’1]@511; energy source.
o RSB 0 By N 29000 Sy v
woulEhalownynugdbase Ghidle il e 286 -The Lylturcephdiniens) (sudlsas(tﬁﬁperature pH,

1213; L
and thgikgeis t%ééﬁsew%ly s PeRidhshe felf BT saﬁpre%@sfnds will be
appar&R e Be o?@ﬁarﬂ@%kﬁ%a?ams% nman et al (1993) Cancer Res.

53:3336-3342). The toxins may affect their cytotoxic
[00338hd cyt ost aﬁuwfetﬁl‘fcemfﬁnbimdyecham srrs i ncl udi ng tubulin

[00332Lnd| n DNA b rag%nrlllgh%rﬁr %Fth?l q%%s oel%g h ‘tpql ésrlggﬁ]ced
intracalGilhte ov\laﬁsctgosammtlﬁ@ th@nledh@e Hlﬂﬁd Qﬁ@b@ﬁls@rocﬂfc@& ein
receptor |igands. | 00337] ZEVALI N(r gwsgl britunomab

mtraC@IhLI%éY an a festotppnrhedarticulase dgbrigntithispgst cellli Uilywd dsgments, are

n I
o ST SRFEONPOAG 1A PRk NPAETHRREP ke
into thehﬁedaumf aqxemfanltmﬁrdim|sudﬂﬂ(pmbiogm§ném8aﬂe)gmh@ﬁy fies camgtntrated

. 11Hn or Y rad 0| sot ope bound b}é a thiour ela )

using IaiCﬁR’é‘I‘*er?} Y &Y \W%%WE&‘?“%?““&POIE G%for%i"mp IFotft ATNERN OF
Milli}M?éjPellicon 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.
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27(7):766-77, Wseman et al (2002) Bl ood
99(12):4336-42; Wtzig et al (2002) J . din. Oncol.
wWQ0(205188453-63; Wtzig et al (2002) J . din.PCntsions/082465
20(15):3262-69). Al though ZEVALIN has activity against
-cel | kin's L homa  (NHL m ni strat .
100338k c i Pﬁmg%%grcsn@ﬁaﬂ%ﬁgreaﬁr@s 0@9%;98&% L G sing, for
examllg@t HyRIRS S laﬂy{ﬂe%&ﬁﬁitb Paphg %@I élééif@ﬁm‘%él@ SRy Gk Nend Wiy
har maceutl cal s), an antibody drug conjugate conposéd
chronwtoggariy, @DBafﬁanty dhoetyatbgrakkeylbeing el nirclemadietincatmagechnique.
approved in.2000 for..the.tr ment of . acute l ojd
he sPRRRBEE PIRiR o) Bt R TE e 5ot e GFE S pppe of any
immuB&£18hul 686 dddmilP@ e i priiRst indk8d BdtBsdd 5@?&&33& chOROU8 to purify
_ 5606040; 5693762; 57391 16; 576728 5773001) .
antiboGzastthet arabased pr AwsEme | Yameunb élemvy thains)(Lirdmaginet dbodylmmunol.

et 24P § BT o 68 PoreeormesendiiyOt HE miougt RGP 18 Ggnan 1
(Guss@LEIMVBOM . 5:15% 7 8shsa( 986)? TR Raf? B{at%%vﬂll‘h {h%'a?f*itﬁtyf [Rfanki e

treatnent of cancers that express CanAg, such
attached isomost pdiae ngabsc bu‘rgahﬂrmmlc@mﬂe atdiebks, Mﬁ_dhamwky stable matrices

such %ﬁgﬂ{t&@%ﬁ% g gsr%]djr‘?l gfeéle 18]_[38'17)@81&268%%2 gornfaster ﬂgvlz rates and

shortc®PpkdcofMinstimbothaR 8&d hd &:h‘f@if@@ kafhegardké. QW'hefégtﬁMQﬁtlbody comprises a
nmonocl onal anti bod&gl i nked to the mai/t ansi noid dru
1

CH3 damainythe Brkerbord ARV regian(é] Bpﬁ?éfﬁt, PhgHpsbiiee, P evisel for
purlﬁéatl%%ts @{?&r r‘%gc%nfdx%s %o?‘ CP‘[EI%%E‘I%C% a l}ll?iiil; ?r%l& on&?}%ﬂ% 519 10‘?1

exchagy®tdigmh Cothail p@mp@tfm@m IRes E18E Pﬁase\l[aﬁTIGC CORjrakgagraphyt én silica,
chi meric nonocl gnal anti bodi es cBRO6 (specific to

chron@éwr@hv Wriceaiie ShEFAROHRY dyematrgspeeh pr anign epsiiogexchange

oin (G QAL Rk T3 LA S R0, SDS B (R rmoni
sulfatt precippetion arcdévelveiprbdndcpchdiod 38 thCintivod i er Epeudveced.
003330 £8Pl b 0 g B S T BRSPS e
antlbd'ﬂ%tdetﬁeltth)ﬂnﬂ%oﬁ'trd{%‘nﬁa{nm\FB§sﬂtﬁ‘&"t&ﬂ% 160 GRRoRBbHSRR action

i hcl ude di phtheria A chal n, nonbinding act’i ve
chronfaﬁ(@atrém@ngfanohhpmnﬁmffea att i e tvecoaboutr. 14 Shpieerglily penmformed

onbnas ae A chain, abrin A chain,
ot low SHUORRRR AT AT B Mo ML T o f ore
[00330] Ot ei MmmulioRphjdiivepr Ot €i ns, Phytol aca ameri cana
proteins (PAPI, PAPIl, and PAP-S), nonordica charantia

[00335hh| bi fl&e Inventien eontempletch lm@apmma@a@s omtardiapgeabsy termed
antlbrgrﬁig ﬁg‘#ﬁ,@d,’n%ug%%lsg nf‘ ‘nADEL } %&k}h klﬂ% ah Sﬁtﬁ L(i{ ¢ nﬂb(giél conjugated to a

eno rrco ecenes

cytotoXigagentMicA 34 2 J:Hé}ﬁoﬁhatbbm&h%e@;h dhgr a ghwth Qﬁﬁbltd'i(y agent, a toxin
variety of radionuclides are available for the

O SROETAGH I o ehpastratab dungsl. il s gninsl grigite o1 fragments
theredcﬁg Ok AL SLA B 150@% (f e., %%ﬁyd&gwgg%ﬁ, and 186Re.

nj ugat es o ant’i ot oxi c agent are
[00336]ad e udhngsaofatibedy dofz donfugaies Famiad lopalateiveryodaplotaxdc or

ents such, _as N-succinimd ridyldithio
cytosle oL traprpll Seahivuiiies paldp i tial il (Syrigos
and Eﬂ@l{e'td’sa(tl 99@%191‘%&16& HREHE B 4BUETY; @ﬁcﬂés‘éﬁlﬂﬁdaz and Springer (1997)
i pi mi date HO), active esters (such a

Adv. Hrgch Rav d6dldl- 512 & Streyent 4190 éﬁy&)edlo(vem@ﬂgeiaé delivery of the drug

) [ d ido.. d
mmet? [50 rog% Blga ﬁﬁc?lltﬂ%&%ﬁé@}lgﬂgﬁ g?e?elillg,i v:zhe%% g)%gmn r?‘lgrnlmstlratlon of
these Gfdonjidhated@iBud sttals @Sy RbEIt (Pt épaibldIFDER 3O¥k)city to normal cells
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et hyl enedi am ne), diisocyanates (such as tol uene
2, 6-diisocyanate), and bis-active fluorine conpounds

w@ swelems7 |, 5-di fl uoro-2, 4-di nitrobenzene). FoPCT/US2008/082465
exanple, a ricin inmunotoxin can be prepared as

as weﬁeS A Br?@gi?%ﬁoﬁ@t (? g%élprg{ﬂla’fd%ﬁaldwm et a%3?198%) ]%ancet pp. Mar. 15,

1986)l6¥8L(Y; %Mﬁ)@aélggﬁn%tl‘ogdﬁgﬁﬁi@rsd()?t A€ Agents In Cancer Therapy: A
tri am nepentaacetic acid (M-DTPAJ is an exenplary

Reviepheindylomiylange Antibaticc'8j BighigicehAofl GliadiabApplicapnsdé\. tPonchera et
[1 1026.. 39].. Conj
o el AR M En Bt A0 S Ry sl o RS ot

polycM@lfhrﬁfboéie§ ald ©BEGId I AntivERIs R8BS B@ndsporttalad skl inShese
aurostatins, a trichothecene, and CCl1065, and the

strategiey (Rayrlpndet abf (K986 sCancsx Immunelaimmunethere il n 83dt7)y Prygs used in
these ﬁ{e o%L %n%l&d%ﬁfaﬁ{%g(ﬁri ddoPSI[u% ﬁg&g& terl\]/?ycf \%F%ésﬂl% (ﬂ%gxland et

anS| nol

al. (19861)14;[1@1@9) Nrowgias esedompnmmlgv-tannaﬁhyugads/mefudb Ibatterigtibxing such as
fragnents) conjugated to one_ or nore nmaytansi nojd
diphthegipdetingdantderdnofuchiy fighs phalil g@lesrls taxinp peahjas geldanamycin

(Manm@{étbd'l gﬂfoé Wi GJF tREN R ah O 'Ix?s%t%z'@@gtllﬁbf}“l'sgl : Mandler et al (2000)

yne |za|on Matansme was t 1solat romt
Bloorgamd: &A¥Med déllbmﬂretttbrsI\M)yl(ﬁﬁLﬂ@%ﬁMaadlar ¢tul &OOE’}aBmDnJNgate Chem.

1378 Y iR Bl S0 i ohe) PR . ASHEISchLISA

93: 86m%@s)sarrbpéah@9&n§m% (TBYd &ns (f9@|8) @ﬁﬁc%f Re. @8529z§’a1tiﬁﬁtan et al

042). Synthetic maytansi nol and derivatives
( 993é\ﬁdn®m ale@gi}e@ 3t6fﬁé|4éblewrtexms suilyadledt théip cytesoanpins cytastatic

L AP S 0 TR
Some“eyﬁ@&m@@ﬂh s nd08 bé 2Bictive SUBssWbve hdd &o teddto3dre 8rtdbodies or
4,322,348; 4, 331,598; 4, 361, 650; 4, 364, 866; 4, 424, 219;

proteiy ragsptopbigands; 362, 663: and 4, 371, 533. [00343]

[0033%?;??2‘%5%}%&1\% H]%rl{m I ogltlal%}g&%xgena]e Ugtaoigrgnﬁ(%egz uaéleanghggy-raldlolsotope

conjugdtd coapaded v)ehmﬁtﬁ&qg@n RhShat oIl entidhpdy afrsam @ty the CD20
or chem cal nodification, derivatization

antigepefpyicherathic éhrfmedﬁ werrgal qnd malwn@tﬁd%lmlnh@cm& angat i1 2mer Y
t
radlolpé]tgg lgcﬁpltcd ' oaﬁg nou aqﬁﬁ%r-gﬁ‘él%tl n(lk\glrsér% n tga{nijt(y(gfbg :Egg ,J01(11:I. |N|u5:1 Med.

27(7)576617T7£W1Sbnpiln|&5 lﬁH(2OQEﬂBlbb&))9©f2§ €836-42, Waigns bl @002Vl Eliy.
ce I hes 4 con at es
Oncop gt R 5 Hyiaast HAPOL) Inblinoasegr? %ggzségwltmh

ZEVA]DI?\T Kas ;?gﬁlﬁp%ﬁﬂs? B%ﬁslﬂ’%%gd%ﬁ{ﬁ %9%82&251 gglélﬁlk@ation

resultfat entre BRd Prod@fped 35toBbniag mamokit pali@sur ey’ IMTMRG@*I (gefr@uzumab

her eby expressly i.ncarporated by reference. et a
ozogappeia, Wiysth Phapmaceutiegls), an gyribedy gggqoggggte(q_)gg@yed of a hu CD33

i
N S L R A L SR oy TR
leukemlarlgcmmdtlalg dongs ohthedintuwo 2000y 2H(7):68tMd S Paté'lhtd\l 0s. 4970198;

soro BRSNS Aalont,1 bey gy L Lol Couerde,

rnertaﬁsqﬁé Mhﬁﬂ‘uﬂo@e@ﬁné 11 aM 'ai{ﬁ?bddﬂrrﬂ?ﬁ e ed GP@kihu€b42 antibody
Cancer Research 52: "12 3 1 (199

hnked V1a the disulfide linker SPP to the rnaytansmoid drug moiety, DM1, is advancing into

Phase 11 trials for the treatment of cancers that express CanAg, such as colon, pancreatic,

gastric, and others. MLN-2704 (Millennium Pharm., BZL Biologics, Immunogen Inc.), an
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descri be i mmunoconjugates in which a maytansi noi d was
conjugated via a disulfide linker to the nurine

wa@piaoloedy? A7 binding to an anti gen on human coOPCIUS2008/082465
cancer cell lines, or to another mnurine nonoclona

bod .TA. 1 that the HER- 2/ n oncopgene.
antlb@;/t TggAF mmﬁ%ag el q‘i ARELPEOYRLS SRsCH! Cdaﬁ}lﬁ%a? én%?g?PSMA)
monoEl%ﬁﬁleagtldeH}NlhﬂHeQ t@ﬂletrﬂe?ytztﬂém@)m @["ug a§dictyaDSAN, 150L§1d|er hévréfoprnent for
3, h expresses 3 x 105 HER'2 surface
the poamtlagém;mpmrofqmd)sltate Tveorer Whe @mqtalglaleetlé@sh pevsgdingE (AE) and
e of ..c

mono%&y ngwgg CI t S'cl %nlg 2 ogg a%[gtiué é’%eé%l c%lyugated to chimeric

monoblﬁﬁzﬁl%ﬁb&ﬁei éfﬁ{%-l(fﬁi@&ﬁﬁ@fo &Yit NG ERtidomd)QEH AT 1DgEpecific to
ant i ody nol ecul e. The A7-maytansi noi d conj ugate

305q11dwwt¢ egicalysaligmpacies) (Bowring ot ¢l (2Q0%) N,@ure[ Bﬂemgr}ology
i [ t are prepared by
2u7)@2éﬁ?%g¥Fgﬂ¥%ﬁ§$H§9é%mggp%ﬂ%%¥&%%'a mayt ansi noi d
[00338p! eculChembothraiptutsd genfsivsefil Inythdigendnatidni dfgmhhﬁoconj ugates are
blologlcal act|V|tﬁ of either the antlbody or th
I

descnﬁﬁ@/ herpwi (& gchphave Fenzyg@gcalgl %é:tlve toxans gpgifEqgmengs. thereof that
can bousedIn Qe ((1%1'&@61% ﬁcclhgﬁluﬁﬁrsb‘?ﬁdlf{@é&ﬂe'f HEP%Q)Y dﬁ?ﬁﬁ{e?ﬁﬂ)%n

i ncor porated by reference). An avera
exotoSmAralytia (som dﬁsmdmnioaaml@sgmmp ugat Acchpey alamnt Alrbdiy, modeccin A

|.ecule h S efficacy,.in enhanci cytotoxicit .

chain D IRGEGaE: ARPRES (R R RS T BINO E Aol ricand proteins
(PAPT, PAPUI, @Rd PAPSS)| BRlokdi¥a SarddiR 1ﬁ‘1ﬁ51t@10 Brcinftioha U@Ba&}éﬁﬁ

one nol ecul e of toxin/anti body woul d be expect ed
officigatisamubitary gdownini witogellow,aestii¢tecio sgheopmpyelreehoamicir @d@ the

ool RS et oyt Lo e o8 oo 7RG St

radlotﬁféhdésadre silaBRYor Y Ipt@t@llcﬁornaﬁ/ﬂaai@ab Q%edéd ltodics C ERafples
exanmpke, J4n U S Patent 020 and in the

includsy B8, SAL e %n@ldno.Rsatc@mugwspfa@tammdwmcryméw ggent are
made {SHE WA Gr bELBL GO IAY LA D AL AR, A LRELALREARM 13-

pyrldyldmlgol) Ipréfioit PR sintinothiolafe (ITl)ebffﬂ)dhaﬁsll deeilvatives of imidoesters
nol ecul e, such as various maytansi nol esters. [00346]
(such 4, dimethy] adipamidas Iﬁ@ﬁn@ct@? Stipis (f&@m iSHCQIWémQYltsuP@fﬁte)

aldeh PRk '(ﬂghaygth %ng%‘e ose a@c&@&gégsﬁéh ad ;h6 '(%%agbenagyrl)

exanpl e ose
hexangdiafaihdpaiiedtazOnid@5de2i3BtiBIs (suChas bisap- chilzon@lﬂh}ﬂazoyl)

ethyleﬁg%%&%ﬁﬁs’. cﬁﬁocf%rzat%g S@‘élggzg’en? E% gls%}’ana@? a9g §is-afiyg fluorine

comp@lmﬁ@ l(QRHLE S, 50di NWboCh4 AL BIrHSeMNe) EXEF &éﬁipl’e AR RRhAtR6kin can
by reference. Antibody- mayt ansi noi d conj ugat es

be praperedras desegibehn Vitetkeesat ab oﬁ’mcm:@n% SSNORS (11:9337)0 Cpbepad-dabeled 1-
as dIS | 0s Ilcatlon
isothiG eSS i ety 195 SRR R i Ty s e
exernllb 186/ dh@ﬁtldg agénft m&ogmuml oﬂﬂam@ﬁﬁél@dnc@rt@ tRSantiB6dyE See
abi | e groups, photolabile groups, peptidase |abile
WO s, or esterase | abile groups, as disclosed in the
ove-
1003390 oo Eact BEpPRLERNS yufbRe b b A AQLARE Bifns, such asa
cahchdﬁﬁfdm M@Bﬂho&i&ﬁdﬂihsﬁtnﬁﬁhﬂﬂ@ﬁzﬁlm a {rﬁﬁ&tﬁé’@en@;ﬂ]}d@l% and the

of the anti bod d mayt ansi.noid y be sing a
derivafiyes %Ee CWHOBRE Lo F%‘Vc?ﬁaﬂ‘mﬁ%‘(léﬁ ﬁrec%?}pfrqnﬁanrﬁ shherednch
N—su00|n| |.gdj.t hi o) propionate
"MB4?§PDP sucg?,|nﬁ@%f&gng%ﬁﬁ§¥€?ﬁ1donethyl)
[0034¢}/cl ohéx somae dmbediimenty) tht en8MBONjugate comprises an antibody (full

length or fragments) conjugated to one or more maytansinoid molecules.
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I mnot hiolane (I1T), bifunctional derivatives of

i m doesters (such as dinethyl adipimdate HO), active
we@giene1sfsuch as di succi ni m dyl suberate), al de¢y/Usm08/082465

(such as gl utaral dehyde), blsa2|do conpounds (such as

[00342L?| \(/g a‘?éagl%?]g%ﬁ)rlea%ltgteoﬁ%q 1?0r1rrls : ch act gy 1nhab181?é ‘y g‘uhn

polynRiSatdi %@ﬂ%lm%@b’isﬁa%n}'d& RRAa&M ARIn shrub Maytenus serrata
dii socyanates (such as toluene 2,6- diisocyanate), and

(US. Bat@n‘a]ﬁo i 34896, 1 lUor Sulescqaanplyum sists QMQWratthat certaln microbes also

produﬁ g@gﬁaﬁ%ﬁ&@%&ﬁflﬁ@&n%@ﬁ@o aﬁg E%glayt% smocl Esfels éfJ S. Patent No.
4,1511948)) cSinit otic Ghyd yt adrs (ndt mﬁdesilwaﬁvasmma)anﬂb sqm&@f aﬁr@ﬁ’@ﬂbsed for
(Carlsson et al., Biochem J . 173: 72 OE6(1978 and
exampesigd &SPty asad.d 31,2 ik AT 6)29@%@&@%& 0Bshap> b4
v e T ker. .
4294 SO R R IBSA R8s PEPle p R s,
4,322\34Rj Q831 , PR 413601650, 418646864 ; RIg12drD 10he 45¢,064;0f, 36200631 ik .
Faor exanple, an ester |inkage may be for med by
4.3715ddction with a hydr oxyl group using conventiona
upl i {
03 B R e et e BlaripBfacie
conjugaseh lﬁdcelnise\/thdzynarhy(u)rmbaymy hytessible t&prepbregpsictrnanation or chemical
. difi dwth a dr ox royp, and the 20, positi.on
modifpmataviyanshol graustioPhodbis. 2 Eimaio GG aaateon with
functibhg glrd)L@J'ﬁ %%Hl@fofr QBﬂﬁ?atan thRRigfothd I%Sdlﬁdlﬁﬂ‘e Hﬁkers to antibodies, (iii)
maytansi nol or a maytansi nol analogue i
stableAn plasmat ands(hareffcditcargninst nsarjapabomor ael bn@

odi nts nocon te.co ant i bod
10034300 T BT S P P o SRR e s R 8me, and
their tA8RbOGR 138 dredBEdoal | fBESxant 1€, iAW FHaddnit Rs (4O FBH0e81 16,064 and
Nos. 5635483; 5780588) Dol astatins and auristatins

Europian BatgeidiP S H30A31 B1i the disclosurenpf whish@robqiph expressly

on YRRt IS, TUEPLY 5 R RS2 09 SEL Uk 1

descriGhe immbasconAphtt2 Lor3pBan 35 %Maﬁﬁdohl&i@gﬁﬁtbd Oauir Bﬁke(dl.ﬂS the
5663149 nd an |fungal activity (Pettlt et %7 (1998)
monoglgpal g Hyetitestedreapshinimangloeesl cagess) Theganjugate was

foundtqg 'b@ﬁig’l‘iw &ngﬂbég%ﬁéﬁd% @urgﬁ H&o?gérﬁtey cé’[EyarQPsh%%@%Hf?tﬂmor

e ant’ t hrough the mno) termnus or the
activity i @anbexyltymoegoivtugssay. Chal pept Cdner BesmramiZetd7- (3Q1992)

2/.08817 0035 | ar ristatin .
deseriDh GO D 4F FiSS TRRE A RENECRYPAT T AR de linker to
the m%ﬁ@aﬂ%b@} A@%u%n@ﬂﬁar%ltlggﬁ 8% h@S88 cb1Bn cancer cell lines, or to another

Mononet hyl val i ne” Conpounds Capabl e of Conj ugation to

muring mgmals)nal ansbezésr TANothatlb)nme BUHR-2fich @dcagene. Bhe ooraxicity of
the TA I],F er o %Igsléﬁ)oﬁ c?rpgg %Wﬁ% ePt)?a 1 %:Sessthél(.yl rli]l(a:r(l) f) %tactagéjer 21 line SK-

BR- 3pelmth deprbases xdiog g—IEIOQEShffE& SRRk CEP am@ldﬂg CBQ]HJ?M@ g
epti de bond between two or nore am no aci ds and/or

achle\fs‘élm éeequagmtml@ty Sl i9dhe fraemppivagneid e wivdpukdbe

1ncreas&¥ Rf@%g@%ﬂﬁg E%C@ng thagtnhglﬁold'rﬁéjé&l&ﬂﬁu? ﬁgﬁ}’oﬁ&g‘ﬁ hc?ﬂe. The

A7-mu32thnmim1d ,compgaléslid?vﬁad 1696y stehaaciesbriciy assjcet hat | S
nown in the fleld of peptide chem stry
[0034§hr i st amtlhp%rraﬂaa%lpw oy ens %ﬁe.péa)aﬁ%@m@eﬁv é(rl@éfmg an

antibody to a maytansinoid molecule without significantly diminishing the biological activity
of either the antibody or the maytansinoid molecule. See, ¢.g., U.S. Patent No. 5,208,020

(the disclosure of which is hereby expressly incorporated by reference). An average of 3-4

84



according to the nmethods of: US 5635483; US 5780588;

Pettit et al (1989) J . Am Chem Soc. 111:5463-5465;

woedaopios1ser al (1998) Anti-Cancer Drug Design PCT/US2008/082465

13:243-277; Pettit, GR, et al. Synthesis, 1996,

719-725; and Pettit et al . (1996) J . Chem Sgc. Perkin .
maytappigaidl mndlc@ilgsesnissted s Suitody Bt e g (SE@%% Filiggey i cindncing
cytotdRiQtyetingbt Rl WithdBrefSively MpOGB Y MG SCRIFAAY B e

_ Capabl e of Conjugation to 'Ligands", US Ser. No.
antibolly/ d8®ugld Oyenf ericanoliave obtoxpgdibotewebld icrexpegiat wtcadiatnye

evond T S E B o B SR SR By R koG it s
be syﬁﬂ@s&e@%y%ndé@m%oﬁi@@lbﬁé@ﬁﬁ&ﬂ n&tQrall boUkedsS SuithB1 3RItansinoids

Cal i cheam cin [00 I n other enbodinments, the

4
are disqlepgolen pjamye.an &b&p\%ﬁt@éé\%ﬁ%&@% 8/ incthp pthgapeents and
ronp RS AFO, SRS 0580 U SENE & NG FAIA SRSA Gt an

maytadeinbl arafdoiansedifioilin thcaadkaatat rigtidr-40 oteAPdstions of the maytansinol
concentrations. For .the preparation of conjugates of
molequigs secll 35 EQM BpYfaRsipAlIcyeSsee U S. patents

712, : : , : M1,
003481 776 F06 8! o BB e gl kg (i AL Buk e Lo
mayta@yiao@ndodjugetep.anglpdingt fouctam@e, thosal disglssd of U.S. Patent No.

5 2088 E BRI § RS pTPYBE  RERhRSsiPM B 6 )
U.S. Bakent ApPliBITRA M. 18/960%8DCEId BRE KD oY, AR AXIGuRI4E which are
(1993), Lode et al., Cancer Research 58:2925-2928

hereby ¢9g8jslyaimdomphentest byr isfazende o hedibotySmaptineineis conjugates ceaprising

e ARG g ULy BB 480 131 PR e o

10/966802 cile@wice isn2@0ud 1eAikaeerbibsiaciali disalfids it @Ps Ghioether groups,
~action and do not readily cross the plasna nmenbrane.
acid lgthlsraspunsephatelpbilg group pakidass labHe s@upy Or eferapg lghidhgroups, as

o R R R LB AL LA GRS
AdditagentiskiiO9306] ardidbatibamtid exvpipldigetsit. hat can be
[0034&??&3? g?tfgﬁkgt?‘%,s of gg{i&bqg%ﬁwg%%&efbﬁécggémaﬁ? upipg a varicty of
- el S G
(SPDRg bliccasmebyhdr @vmalemmidobieyl paickmt x H1e 8773 rB@G) ate [ SA8E 7]

minc AR5 5 SR B B RLTR S Plimiaa
HCI), RNl &ehir§ %u@l? bd ¥iSuderABNBRN ksbepftc I hRBARRE (Rich X bitaraldehyde), bis-
exot oxi n chain (from Pseudononas aerugi nhosa), ricin

azido pomheunds (sishias bl (preaidebenroyl bekanedianhag)nbis-diazonium derivatives
al pha-sarcin, Al eurjtes fordii proteins, diangthin

(such § B patezshilmusnadl-aRdenelithingh e psich dApupne 2.6-

diisocgrieht EARdYis-2 0Nl bra comPo@ittsi(guchnlil-diBloroC A Witlitrobenzene).
crotin, sapaonaria officinalis inhibitor, gelonin

Particpiarlygasfpired cqupdipg peanseingludp ﬁbﬂwﬁylérmﬁiyl-ér{émﬂmldah@) prppionate
(SPDRL(GRAA3ERE TigSR. oS ST Qo dBafe Rl
pyridflthid )pentaeand QPP ai povale formndiswéidejinkaie f or med

[00348] 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,
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bet ween an anti body and a conmpound with nucleolytic
activity (e.g., a ribonucl ease or a DNA endonucl ease
W@ o@lh/06130 deoxyri bonucl ease; DNase). [00359] MOF/US2008/082465
sel ective destructlon of the tunor, the antibody nay
di oacti ve at ari.et

npr.i.s . of.
the C1 3P ukR P Ly i B REY e abf Bher 0 pre S b ¢ o
group®fin ﬁgijéfé’r%lf‘érﬁgﬁﬁﬁ@maﬂfe' mg%eeﬁ forEATR Iﬂfem gﬁ,lsfﬁ@ﬁ of‘hl?a%-f‘élansmol
, 1131 , 1125, Y90 Rel8 Rel188 |, ,
or a nR3AnsinpPhddeaad radi oacti ve i sot opes of Lu. When the
njugate is used for detection, it may conprise a
[0034§gd| oact i ve 4FiS F%?”%%Cf%ﬁftf’éﬁsaphl c studies, for
[00350KaNP! € §iPOBMPBEdirdA3, the immubied Jd(ga&edorﬁp?fsemtpm@bdy
magneti ¢ resonance (NVR) 1 magin | so_ known as

conjuggehtot dodastasigs paAelestpiimpeniglic aﬁaiqgs agd) derivpdivisn dhowristepigs (US
Paten?ﬁgéb%&igé%gl 51?80]5%% Ib&%%%s and alurlsti{}rllsut?a"vl n &1%’wn to interfere

with Iﬁﬁﬁg‘alﬁﬂs eyIQiTnlbs’ «mrP haR3GOF, a’ﬁh&mbl@ﬁiﬂ a’nd déﬂul@f aﬁ[sma(o)@bﬁ(e etal
i ncorporated in the con %ate in known wa

(2001Pcé¢1t1€w§ﬁb| Ageniyraddehomaeteerntaf bk 00%5;%1 ﬁ@sh%anwnﬁ%rws
5663 1&9 ogef n%za?gctRYthgﬁ&m Gah #y EORP ARfih Gorsd A G Ghdtdeh

su tabl e am no ac precur sors |nv ving,” for exanple,
42:2961-3663)n &-he Helastatip Ioaamlsbétld@tdg agaety ntaatbelaﬁadwdho iz am:lbmly

r.| Re .and tached |a a cysteine .
througlibe Bl @ripO X R B e CHIOPFUMGOTGART 16 rapyale Hote pisty
(WO @2/b8’§1'7'2§ residue. The | ODOGEN net hod (Fraker et al
1978) Bi ochem Biophys. Res. Commun. 80: 49-57) can

[0035b]e us edxewplancarrpintmtemtioddnerds intRae thel\l@ft@mllwﬁallmked

odi e n | mmu nt i ahq Rr
monoggh s ERp Bt BERES Dl S oMoty
CompeAd Q@8R FConNEa86E tobp@ync@nctjssstem\m(nc;/%gem@ fiTBYNBe. 5,
made using a variety of bifunctional gr otein coupl i ng
§

2004, gapedisdowuie pl whichisupessalyrinenyporated pypgierange i iswnsyety.

[0035%2{"0‘; %aﬁf@@ﬁ&%oxygc‘f{iﬁigm%% caﬁ'ﬁe @kﬂ@ﬁ@ﬁ%ﬁ% dpeptide

bond bfttf)vaﬂctwmdil&hoﬂenfmﬂﬁhmﬂﬁﬁldﬁcﬁr pemldié)ﬁsgrﬁétﬁs (Suthipeptide bonds can be
t hyl adi pi m date HC active esters (such as
prepaﬁﬁds EvHm o%%lco@mﬁetf’ élef‘el)lc)lulg PhsHy esc%ﬁleﬂlogésee E. Schroder and
| e
LSS R e TR S Ea8 Bles vt oo
the fidépf pcaitlldv ehet(lstmh The auristatin/dolastatin drug moictics may be prepared

accorcing i By AHARES of SuS O ol e B2 Pofh FEyadedm. Ghem. Soc.

111: 5@635-5@@ ip¢Rit bl 4Q199%8 AGRNPAUREP rESEdRS3:243- 277 Pettit, G.R., et al.
di fl uor o- 2, 4-di'ni t r obenzene F%r exanple, a ricin

Synthr:mnlﬁaﬁ SRR 26anbRetit eiph(E96RE Ehent Spbétﬁ:rkln TWIISei PB58t863.
See a so D’&R Crllag@@g%)zﬁ a%b%i tgeyﬁn{% %gré))ﬂ;ﬁ%g’? % 10ﬁme'tﬁ3ﬂvahne Compounds

CapaBilé bACbR}@RRMNaa ¢ tdnds aCiTISdrM¥o DIUA#Y3,349), Blede¥®NB| 2004, hereby
chel ati n% agent for con%gugatl on of radi onucl eotide’ to
incorpaecd by raiegyce isdls gty tdischpeg, Tige linkerik epd mgihogds ofpreparing

monogn)%th oaj?(‘i?% g%Aih&lﬁl%'é Sltl{l gef\slcl\élMﬁ Wh@hﬁ%ﬁ%ﬁ@]u@gtea 'Ebehnkers)
[0035ap| d- I abi | edavznmnzczpeptl dase-sensitive linker,
hot ol abil e |inker, dinmethyl |inker or

l00356] sul f ietheprmbedimapsy th keinupeseapgatercomprisesanansibody
comu%-géc?%r St o2 fnok %Zali]cﬁgar{n]:%lgl%l)}ecﬁ-fe§ Tl?@éa%@ﬁea@ﬁcm@m%ﬂ? oP2Hbiotics

be used. [00362] The conpounds expressly
are capahie efiplodt@ng dotblesseamiotl DNUAvibr@dls hosubAD@®molepamechtrations. For

the preparation of conjugates of the calicheamicin family, see U.S. patents 5,712,374,
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with cross-linker reagents: BWPS, EMCS, GVBS, HBVS,
LC-SMCC, MBS, MPBH, SBAP, SIA SIAB, SMCC, SWMPB, SMPH,

we o6 BMCS, sul f o- GBS, sul f o- KMUS, sul f o- MBSPCT/US2008/082465
sul fo- SI AB, sul fo-SMCC, and sul fo- SMPB, and SVSB

514 SRS DN s A PO EE 2R B, AR

Amer@aﬁtﬁrﬁﬁlﬁﬁld%pa 8? stnRegkf Matbgubdof cayc@aﬁﬁeln%ﬁcm%% used
467-498, 2003-2004 Applicati ons Handbook and Cat al og.

include0b@68] nerlmpisadatvi i, X1, @it Newdtyl-i LGS Aéhjndgi éginman et al.,

Cun 3 s 0L 00 51 £OPLSRL SR LAt 10

and tH¥Rif&emeBtidddl U S ShterBPRUAmErié bJﬁuc%o Aot @r BBi-Qirh&@Sdrug that
per anti body, through a |inker he ADC of Fornul a

the antibagy caneberoappied ipQRFAeviich s afno'@ttl&iatee @@F%gﬁlwgemlg@rﬁné QFA
ondi
have gésgél‘?ﬁak% t{s og‘caﬁlcg)r?%ned cglor oq réa{ capsgnlge Ql%%gar et {é&%%m’g‘%lgr%fore
cellumuqitaa@pmﬂhdse agemytrhroafghanuwdy rb&dyted\mﬁtérnalliwma lo@Jatly enhances
i nker reagent, to form Ab-L,via a coval ent bond,
their qygtpHGsHeHy reaction with a drug moiety D, and (2)
[00355Fact| on of th({z,%% } 2ophi, én?s group of a drug noiety with
a bi val ent n reagent, to formD-L, via a coval ent
[0035bpbnd, (vhdreanetinly apeds thadbcanvidet dmnjdgetedm@tlmqnhbd)dles gclodp

f an anti bod Addltlo al s.fa n
BONG w2l e 90 STy gt POl BEEOTh RSy hRaliectively
LL-EFR8REnpRIARRSGhRTin QJ”@ patentt™, @53’ 192K 81770 QW%%HS&!S esperamicins
Exenpl ary |i nker corrponents |nc ude 6- nal ei m docaproyl

(U.S. patuan'y,8 736 mi dopr opanoyl ("MP'), valine-citrulline

s 2 b TR T TR Ao e
dlphth’brl(azﬁi Bhdih, phbiAtR) o0 ARaAdEs 6f BPfithdria fdx Bl e£btokifl Ayhain (from

4- (Nmal ei mi donet hyl ) cycl ohexane-1 carboxyl ate
Pseudpmgymcierugipeba NI Sift Qi chiim @hnn J@Qh@@d@gé@t{cw ; chain, alpha-sarcin,

euL BRHERRRRE dha ol L 00 ShL o GOTDRRBEAP. nd
PAP-Sgenotcsdici bramrat 1h§iﬂbl'taf Icﬁﬁnﬁ@fmmu supaorGapalifienglis inhibitor,

Conj.ug Eﬁl on to Ljgands”, US Ser. No. 10/983,340, fjl ed
gelonmomltos ipOigstrictoRe, pRFCEHCY. sRoTKGiR Andiihe tentheggncs. See, for

C n s entirety. [00366] In

exam lg’n‘gﬁ(gg{{gmhggdﬁﬁe& nkgr lgr?gy conprise amno acid
[0035BEsi du dbe p&smrphwaanyloa lﬁurttm:r acitemplates @n imonwpocemigsite formed
betwebg %1'{1 Udgtb)?l]y 8 %pt | de}l Vlth Inﬁglg%lygg gct}avillttézﬁ(ta rgg %?%tolngﬁease or a DNA
endonVidlehd¥&ubh by Mhédx@rﬁb&ﬁfcléﬁ%e vRlasei t) |

al ani nephenyl al ani ne (af or al a-phe). Exenplary
[00350} i pepf pd@éeqtlwc H@ml@ctlgm gtihagurper, theesngbedyumby pemprise a highly

radloagcgv gtglfn glety K5 1c¥aacl V%lsgté)é%sha&ea a\%%a,%cehf%{: ‘E)hreré) ?%uctlgn of
radlo@mugateaghﬁbddlésk HxabPERAnEide ARt] Hder'thysk et e P*ngm'™>, Bi*",
naiurally, as well as mnor am no aci ds and

p¥ Phonarrdaltadxoaq:w igteRasiaf by Ahenothacprivesalioysd fadstectian, it may
cornptgéet 4 Ilﬁl d dé%%r}gr ?c?ﬂt%rl i ﬂfﬁ di&d 'ﬂf&o&gﬁlﬁ% t%%‘ﬂ?g)? 1123, or a spin

trmze eir ‘selec
label ﬁmmwtazm rﬁaghle&amgmnby (]dMR) 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.
[00360] The radio- or other labels may be incorporated in the conjugate in known

ways. For example, the peptide may be biosynthesized or may be synthesized by chemical
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particul ar enzynes, for exanple, a tunor-associated
prot ease, cathepsin B, C and D, or a plasm n protease.

WO 0@368&180Nucl eophi l i ¢ groups on anti bodi es i ncPCTES2008/082465
are not limted to: (i) Nterm nal am ne groups, (||)

. sid i n am ne, gr.ou sine, (i.ii).side n.
aming ¢ fvf'él?eémmge@ua ot il QP \‘/I}Voi‘(}ﬁ%r Ohwrfaﬁ fhirine-19
in pla%ﬁfﬁ@diﬂ%egr P48 Mb%raﬁ NG RN RQYY R&ggodnmqgsymt&%ached via a

' and hydroxyl groups are nucl eophilic and
cystelua}mbiue infherpeatdd. ngtttiem{9fraan bewtihehed vibomlysinasr¢sidue. The

tr il r.o Li nker eties
10DORUE ool kst PR Blaehi BB Reh S 668 2 %malgn%i?s” 57) can be
used @Sﬁ&ﬁ]%rat@(i&m@-?rkﬁr MohseHa0 AREbESes iANchnAiotciRddrh
al kyl and benzyl halides such as hal oacetam es;

(Chat@l,,(ﬁl%ﬁ; PéfFSéIéﬂWéESCYIl@ﬁ ethesmedgdpxdatail- and mal ei ni de
[00362 ou pS Cg@gtdﬁk 0f @E ﬁﬁ) %gl'&?%é)% Li€ gg&{t RLgé)ee%sa%na %ﬁ% variety

of blﬁﬁfaﬂlenﬁlmlnm@bﬂig mmstsgah hON- SWb(tlhlnllldﬂKB-(z pﬁ&g&mﬂﬁobpfoplonate
eatnment with a redu0|ng agent such as

(SPDli)@l qui%mrf’r%ﬁr@{ malepyide )e"?yﬁ@hﬁ?“in&g]ec%l??’fyl%tﬁ BMLEIm
vV, [
i A S MR AL RARR i ppimdac
HC), antivdasthire Suthaodigiccintimidyd adicrae), efdchydes (EEIShW; ghtaraldehyde), bis-
Traut's re resulti.n

2-im not an n
azido STRIEE SHeBAS it QAL oS Ber e o R bl zbpigerivatives

(such 9§ Qisl\[(ﬁ d"@z)()nfi?l@n‘tieﬁi(fy‘l’)jé’tﬁ?l‘éinéd‘ﬁri"’hntej1 %uwwgs\’(sﬁ&f as toluene 2,6-
gnent thereof) "by |ntrodu0|ng one, two, three,

dllsocsfmnte) ord ipaeti u@nn@omegmdiﬁéw@@sg 5 dlrﬁlmelm?: fhnitrobenzenc).
nt antibodi es co sin

For R Gioq B G v PRLF Blrdd Y F oBselRe Rl PR el Sijence
238:1098){ 199 d} ECarBE. 1 1l £1dael f@bﬂh@t&t@@l@ht&%nﬁﬂd} @Bl di V\%@ﬁet he
y.

anti bo to introduce el ectrophilic noieties ich

triamipgpenasgtic agid BMXdoTRA D iiani cxemplysy Fholpsmeseent foneonjugskien of

radlot{u%?eggaé to%the g “%)dyﬂgge W@%?l@% Ciﬁ)]%gll ﬁg)?ge 9“61%&1%9 leQthker”
may ox1 di erio te oxi

faciliteggeidase %ﬂ the ﬁ;atbmxad dtap yldele@ell lkEm&n@ng)n@ ap acwtlalmledlmlr
react wt he ani ne. gr.oup i nker reagents or dru

peptiqass-eansiive limker, phetplapilygnkes; @e@yh {ipker 95 léulg”lrdszfﬁgtawa@/g linker

r I 2 r f
(o S0, 0B ARLRLrkeg Lo (090, DS SE R, 5 By
[00362he enfibdicompoynds eaptesshncafternpletec buthoh yoirlanmecbtor AD@’lprep ared

with s Gedu Rty S e Be i a5y EG e AR, agrmn. smap,

SiA, SialElehyde m@wgm)sugﬁmms'wfot@msokmmms SPB-MBS,

react with ap ]mgrlate groups on the d ru Skbrnanson
&

sulfo- SIbemqlfgg?dM@CT sl puBNPB, umi &HSBr(etrccmmmatY frent
Vlnylsf&'[ e§ nnszo(a:o lecgllc neq\c,é\r%nﬁl&r%‘la \Y a%a btle Fe orfr%rg; il e‘%@e ?otechnology,
Inc., R(ﬁﬁ(@drﬂl Mg U 8. A 8edisddeonoPHORD 08B DOy e héhtﬁhamn@cﬁoomgd
first amno acid (CGeoghegan & Stroh, 1992)
CamkEioconJugate Chem 3:138-146; US 5362852) Such
dehyde ca ety or |inker
“MB6§Lcleoph|Ie?V?%%@@gﬁbﬁﬁgéhéggag%ﬁ@ﬁ% %I|IC groups on
[00364] dr ug Imﬂieahplbd)d}cdrug €onjhgteAAD @R tn lanﬂibd‘dQC(Ab))Is canjugeted to one
thiol, hydrao g ¥dra2|d% oxi me, hydrazi ne,
or mof,{iryg SRRt KB 20PN/ i APPW Z041H %m%&eé pergagibody, through a

linker@LY. | 'bHéjA% g@&&%ﬁoﬁngyﬁﬂéﬁleﬁaﬁﬁ by %@x‘/‘etrélqgutgéa eﬁﬁB‘i(ng organic

coval ent bonds wt
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,
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el ectrophilic groups on linker noieties and |inker
reagents including: (i) active esters such as NHS

W@2100/06180HOBt esters, hal of ormates, and aci d heCT/U8®8/082465
(ii) alkyl and benzyl halides such as hal oacet am des;

vin a {5 B B PO RS TR U SFOR P G 4B GDGPaon of a

nucle&;ﬂmﬁ’d' gl%hﬁ grh Bﬁlgafﬁ&'eWﬁ(h 2B afht RhIO¥ rCacRRe R foﬁﬁ)D Beviaa

by reconbi nant techni ques or peptid
coval@y F@Dh@é‘oléovvéﬁnley teactpmiwioli thoAcleaphibo gpnip ¢ an esqdmﬂm Viglditional

i ons _enc ortions of the conjugate
lndh%F?WEFq%ﬁP§5§%¢%8%@”8%%Qﬂg¥mgr separated by a region
eneqdimg a |inker peptide which does not destroy the

S|re erties of the, conjugate. 037 e
1003685 0t hert EHBBRH e oo Bisd Tty BT oA aRd LAk gplary
hnker%onfp%ﬁ&m Riclude SUalefhiiE iR ¢V, %aléihﬁdldp%@ﬁah@ﬁ (+NP”),
tunor pre-targeting wherein the anti body-receptor
Vahnee@h}llhgat( eVall'Qlt ‘adatemine pherdalpmnge Halapphd”dmtamiobérayked yéaybonyl

cPA TR Rimltp P R Ry SRR F s sty LoV SH G-

maleimfidc@asiey) é}%l(glexaﬂ‘b\ll daraé,xmbgl‘smecomﬁwmmctn@nm | (4-iodo-
Cy t ot oxic agent ara

i onucl eoti de OOSgg%
acetyltemm(@ﬁnzq@tﬁon Bl )| es%dsilttq_r;lalolm{cer CYBPYPaLH 4r@| ko oRthgprt and
t t t
some %"%@Eﬁeﬁ@‘éﬂe‘ 1|§ 'O%@e(dé&“%w%orﬁé?ﬁg}% q’el‘tedﬁ%goq* g?@%ﬁaﬂ)‘?@bﬁ S
Conj lfgﬁ'@@ﬂlbﬂhgalﬁiﬂ” ALKSEr. Nos il @08 1B @ dildEN0S.UG BO% tincoltdftd of which

munoadhesin, or _an antj-ALK-I antibody), are included
are h%ﬁhmpwwwt@&dﬂéfe&m? HI &S ¢t i on. They may be made
che
[0036@Yeavagﬁe§@# éﬁﬂ&ﬂ {)}%etgté Ihgﬂerqﬁ%)y A pl?rfsggﬁlﬁ‘&% Ee% dues.
Exemplapesmoib acallalken tompxdlehtsaactludmas dxpf:pudeea pojeppéptaiteteapaptede or a
i nt.roduced t he nol cuI t arge
pentaghtie Heran PBed B REeD Mok Oy 5UBA i et ROSD o AF
phenﬂi«ﬁéﬂlﬁ@tdf Bt - Iﬁlgﬁ nltjxérﬁ]ﬁﬁry'tﬁpéiﬁﬁ@pin%hﬁg g19aa¢- 'Vﬁll%é%ﬁrﬁlhne (gly-
sel ected side chains or the or C-term nal residues,
val- CIt)randglycmlp@natglmglee(ghaglyfghéd Pamnncacaiapsidms winiplacampitise an

aC|d into.th ol e chain, e g.. . :
amin i QeSS G 509 B BRAAR® T8 s s pin acics
and n@ﬁ-nahral §<‘0|08Lﬁ€1ﬁ 3hAdhioldezd (HJM) suchnd cit&llR. PahBdtacid linker

appl i cation publications 20030108885 and 20030082575.
compoirnEs A beydssignedandrapsintzrssin it sedeshirbn foy capematicadeavgge by a
| g

partlcma& th o gafgggf%lﬂ;alg Is'a Jﬁ%{&?c glﬁge%%%?gm ca?llfgtpgﬁlsé C B ora
pbmmmmﬁmmmmethyl or carboxyan1donethy| derlvatlves

| |
[00367] 5 the'bn rSﬁlil‘SéEﬂ%@gegg% SRS, WP et D fefsd o2 N

termm"ah Qﬁﬁ)ﬂ ﬂsNg (%Sré] ot g@gfo‘ﬁgk ‘Hrs‘ijne QB? ﬁg@@ﬁeﬁﬁ Wiol groups,

ro-2-
e.g. cy,htesmft fandi élV) Srgahyydrﬁxyiyxr iachyho ghoapﬂ the the antlbody is glycosylated.

Amingﬁm@magagy r%%%l?g?rgﬁ@o aﬁt gn]é Bgﬁllﬁcr 0 é%g Pgreat:tm%tgt Lo gj)rrrlr? Icd)valent
bondsHbfeﬁ EldvthophfIfd EHESs A Bnide roYdlch 264 hﬁyer r&REhts ARLIMiAdH (1) active

di et hyl pyrocarbonate at pH 5.5-7.0 because this agent
esterS|sgclr & MHS\ﬁéﬂegs ﬁﬁé&imem, hdpfarmeteh andiadid hadidete (idhadkyl .and benzyl

halides su% %n?c%cetaml es; (iii) aldehydes, ketones, carboxyl, and maleimide groups.

Certain antibodies have reducible interchain disulfides, i.e. cysteine bridges. Antibodies 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
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brom de also is useful; the reaction is typically
perfornmed in 0.1 M sodium cacodyl ate at pH 6.0.
WO 0@3/6180Lysi nyl and ami no-term nal residues aPET/US2008/082465
reacted with succinic or other carboxylic acid
atlon with these ents_.h

nucle%%hlé%t A8$ tlpgeae " \éaélln 1, gro(l:lﬁ%izﬂlebeo]fltrpalé:eaglgp ﬁg}ﬁlbo%ses tprough the

reactibie8f IG4iaSs with PEMmisdthioBRk Tfaﬁﬁg% éntj fersul@iﬁg iV &dvé#sitih of an amine
a- am no- cont ai ni ng resi ues i nclude i m doesters such

into aamohelf\mtlvq)tmwgrwpmmt@ 1n‘pgqlucd¢ its 1) tkpramgph@y @r fragment thereof)

)Y or obor oth trin enzenesul n,%
by 1ntE éualng@nﬁéwﬁy lﬁr% ué,a r&or& CEf%tﬁltnSﬁ &4“8?] c.g p]rgparlng mutant
antlbddﬁe%rb% 1@@@%11@ at aloyZ@sh- ﬁe&ﬁv@tclygem%hhncgw@i@éi@%@

& Arginyl residues are nodified bgﬁbreactlon wi t h
[00368he or Asﬂélbedsa rug saRiaticHmay alse hgomdicedbpmgdifisation of the
antlb&iggg ¥Atg1%1¥§3(aectrc@1ﬁlc\k}g fl%{zig d Ik)v%n?c%oqgg[ ’rgaci: Xl?til %ﬁgl)é&ﬂﬁgée glﬁ)%tltuents
on thd lertkdt feﬁgeﬁtmtirdgh eThesagirs of gltyeo@wtécbanﬁbddnem el kaloixithzed, e.g.

condi ti ons .because of the high pKa of the guanl di ne

with egiRgate gRisliZing Sagenty e f%%qhéf e Phlé@@%ee%r@m@ irRynaydaRat With
I I

the arifht Qb e B RUAS bt HNEBRARE ARy ARAL BLRE base groups

may fofm tprabkylinkags ioduey braydused, reagl dy bordhydpde tdagedtato form stable

. interest in in duci n ral s intot

aming i Gatodnig)e FELRESA AACTORP bR ERE OB ST SRR e raalaced
antlb&l"y Wi &gt blaesl fanse 0W§dluﬁ1m-@bﬁ®dd& ﬁﬁi?t}li/elldl Eﬁr%r?ﬂ’ (Bdehyde

and tetranrtromethane are used to form O
and ketgn@gydups pe dicggotainathadt-qan treast wethiappioprists grm@@ p)@cther d/r@gy

ros res re | nat ed usi or. 131

(Hernhi BiodoR e PeoRh Gt Hf Btk SRR e Sduinl M-
termifdd 97| or G BONY kesfdud e c Y RUASVi{AsHRA Mieteﬂ?]erﬁiduﬂeafﬁ(uﬁmg in

are selectively nodified by reaction wt

produgtaerhefcin; aiddyde prrplpgaiNb Riiyst ainey asidy Gaeghggangy stroh, (1992)
L el
BiocollfE Gt 3 94141 BRPRaRYRY ST e combiseiede agmoe

mmettzoehhlyémaelééplﬁlkonl a- 4, 4- di met hyl pentyl) carbodiinide.
Furt hernore, aspartyl and gl utanyl residuye re ..
00362 nver L 8ervties: BYPERPIYi hgouBhen @ﬂ%‘tgéﬂ’i’lﬁS}’Im‘ilé‘i‘i 3&%@6 Byt limited to:

amind, GAGI h?&o%lt llri]}édg é'”ok'fﬂlé @ &razingotﬁﬁ)%rggafgag(ﬁq e%ﬁldrgﬂg?]e

aspar agi n ués aré frequent eam to t
carboxynteeaplomghpdragide geompk cmbleasfpaadtmg to Ggincweslent bonds with
[ These r esi are deani dat ed

clectrygife Gouly Of ke Sugr Ao HERe F ol AMIAAn G Do gt s such as

NHS ¢&8 HOBS EHME Shal Fbingat¥d, bW fcidl REl RGPS alfyl MH l§enzyl halides such as
i nventi on. 1] O her modi fi cations includ

haloa¢pyamidrs [(ab) |a[§i¢hvieSka§¢neﬁecaabmcyl yail mlelmhiﬁwhmsyl ation
[0037% t Rzld é}(natl ?lyt’l eﬁ?usoofn é)rsrr?t%}/n oy r} l1']11r E %{ntlt{oﬁilag Fﬁtbtoxw agent

|on I'nine,

may tRieaddl sk, gy B&oﬁibﬁiﬁn@fb@hﬁléués'ror §e ﬁzeesyﬁhfeg@ THé @@ DNA may
Str uct ure and Mol ecul ar Properties, WH. Freeman &
compiigg resTSEHY EFeaHEs seepdingihe go gertionn ey conjugaty Fishergdiagent one

e MR T L LR
propertizdiof theadonjugaienvol ves chemically or enzymatically

[00371] In yet another embodiment, the antibody may be conjugated to a "receptor”
(such 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
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coupling glycosides to a pol ypeptide of the invention.
These procedures are advantageous in that they do not

WO e@uios80pr oduct i on of the pol ypeptide in a hoBCT/T81008/082465
that has glycosylation capabilities for N or OIlinked

e BRI 0,0, e e
[00375] St ' d'@@alekpﬁloﬁi]ﬁ'ﬁtt% 1994%-1 HoBpRsnddc) free

hydryl groupS such as those of cysteine, (d) free
[0037ﬁ},/d r ox fovglentupsdi§iogfonasf th@qwé’mptl@efmtmmstsmfébminwemmr(e-g-, a

h | t du f
polyp i RaRh B i A SR bSich TR GG AR frLRRE® ©
imuncidh&ken, @i @bl Bnt@fA IR UtaalTbe\By), a8 @fefude® tN106S thalsBoptastahis @ntion.

in V\D '87/ 05330 publ i shed 11 Septenber 1987, and in
They pgiyibe neadd byvchemisal syoriesisor by crexmatg) aschemical @pavage of the
polyp%@?d'e ggglgl}c?igge)e r%thgrqﬁgé] f) %SUBX@ TI&C?({I ?arﬁ%éﬁg 8{ t%\glgég{p%t?dﬁa a}ge

introdi€cdiae0thp Irncﬂmcb lﬁ:_ghlemm@l thx)gemed aemidy oEl raaduey ofﬁh@ﬂiy@aﬂ)tlde with
degl ycosyl.ati on requires ?e;é{msure of. the pol ypeptid

an Or&aawt svarp et that \S|Caa%bé casiBgaYithysrlectedidy chggns or I the N- or
C-terrﬁ%%%klﬁﬁés? Pf l‘tgr% 12) -Ehrhédlhé@ &hiteid ﬁrsdﬁ}n d,l 'anﬁltf@amd into
Cl eavage O st r a sugars excep tt

the grewgaypolecptdd ghaiy, wen sEmarecte. AKthacEﬁzymga(D?a&@ béwr( 198) ); Noren

et al. Sl 20 ad Pl ekl Pty oy kel ion 20030108855 and

20030‘6'895775 Bi ochem Bi ophys. 259:52 (1987) and by Edge et
. Anal . Biochem, 118:131 (1981). Enzymatic cl eavage
[00376} car Ecyhﬁymyhteéldms @tostes@mr@orgy aregpacaert Wi ditadoacetates and

d
correGHREY SRuRA SO NI Foaiit Bk St U o ARARE gy eiyg carboxymethyl
or carb®tyami&EENARI derid-3Bve8d @yét&ﬂ@ﬂesldﬁl@@ﬁ&%reﬂ@ﬁbﬁ%d byR&acabn with

coval ent nodification of a polypeptide of the

bromgtrifiupropentonse Aprese$-(SrinNilerg Y@ P pradrohinsoacstyb nosphate, N-
s BN ¥alo-O0RP! SRR RIS sl o

chlorgmdryexiyeakéaté, @n&ﬁorohferduhl%-ﬁamphénd adr chivrd47-nittobénZo-2-oxa-1,3-

. Patent Nos. 4,640, 835; 4, 496, 689; 4, 301, 144,

diazolg, 670, 417; 4,791, 192 or 4,179, 337. [00385]

00375'ar Mgk { ?é Jaed fulaatil ansd b WG aR bonate at pH
[ Srrrru at#o S glorrpriﬂlgl ng an an?g)%%gy or |mrﬁ%%&'gcgs?%aea P
5.5-7.6fbctduse imvegeni snclatieclp smneﬁoeliir fherhigidyt side clioyn.nParang

t he an bod avin desired. degree of . purjty wifth .
bromsEnGAPTRBHUGHBY BRIy Sopust abideagerignaed 10 Sodium
cacod§Med Ripené s or stabilizers (Rem ngton: The Science and

ractice of Pharmacy 20th edition (2000)), in the form
[00376} aq ué@&mylsmdmmréermn}eé pividues ext rorctest Wéh svmcueel or other
carbox¥ cbac|1 anh rlg?se ng ﬁltalg )kzl %nfg{hrtégﬁres gex | he eﬁ% r%lvgersmg the
charg@bflthe @ys@@m trés@dde@”@tl%@'@ul Qfﬂ&% foR aémzmgfot @hfhoSdé@thining
as_phosphate, citrate, histi d| ne and ot her organic
residugg i@&ldeamdqs&tpwﬁﬁlsas méqhubplﬁ@lna@&ﬁt% ipyriges e phefgrhate, pyridoxal,
u
chlord%%%gﬂalg ?gnmﬁ{oﬁé‘fzrbeé%% 1?41% g ﬁ]%hléﬁlﬁ]&g lllsouregé2 4-pentanedione, and
transaexaehtatyried actibowitd glydagharal koni um chl ori de,

benzet honj um chl ori de; eno butyl. or benzyl
[00374] cohoIArgléVE]‘S?Pl b%tsr%g}?éilfgqaﬁw rﬁ%ctwgm OIE?roréFYFﬁS‘III conventional
reageﬁ@raggdt?% tpﬁ&g@ényo{aqsp %h&ﬁbdloﬁé’ q|20 %medlone and nlnhydrln.

CTESO 'ow mol écul ar wei g
Derlvathmtlom bﬁaﬂgnﬁﬂb msludueqylres that the reaction be performed in alkahne

conditions because of the high pK, of the guanidine functional group. Furthermore, these
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pol ypepti des; proteins, such as serum al bum n,

gel atin, or inmmunogl obulins; hydrophilic polynmers such
W@200p063807 nyl pyrrolidone; am no acids such as BUTTBI068/082465

gl ut am ne, asparagi ne, histidine, arginine, or |ysine;

rmnosacchar%1 ﬁ di sacchari des ﬁfg ot.her |
reagents PRY G 3ed § HOMPRP Sigf AT BSE &S g RgRIEC cpyilogaaminp gLoup.

[00378e! at 'I‘BQ ]?&?ﬁkt SodifiehticiSofk g%@yl rRHERs SIS made, SHEMRSFoular
manni t ol ehal ose or sorbitol; salt-formng
interegtGunterduriogsp @mt@hlahsls swdityrmsyl mesicales bp neicEne withargnatic

rotein co exe and/,qr non | onl sur.f.actan
R e s e S S A
tetranftone@hane BE@G)sed[t& RRT0- atesl ﬁyetfssmép@t:ﬂe@ Bndl%ﬁtmdéfﬁf)étlﬁésso
contain nore than one actlve C gF as necessary for
respeetiyglyp anroiliresiduchaicdedingad BEngg tate atl éupremréfl@v@é?@ll pyoteins for

Ierrent ary activities that do not
usem‘g(\ﬁ/}é?%%y a? ct each other. Such nol ecules are

[00379}i t ab lcynhmxglsmé gio0p£@BIkryabi gintanty pare yet&ivichamodified by
effective for th eI\Eur pose i nt ended. 00388%%The active

reactl?weté&a@ﬁfigmm (RN %htvv%%dmfi i cHiEeEpS pifkyl groups, such
as 1- cgél‘éﬂé}{ﬁ@ 2f186 |4eeth i‘ﬂ%&%ﬁ&aﬁ%h@' hR-L4-

I nt'erfaci a rrerl atl on or exa
dimethylpenlxlg nmﬂabgﬂlm&iel l]ﬂurthemmre giepea*tyll andrinrancd pesuidies aredconverted to

ol y- rrehl.rre ha | ate) microcapsul e, respectively,
aspardgipsd ghi BT TGO PRy S b RETOR BT Bl e,
[0038D] POSO @&am%;@ ldﬂ@l BspataGhiR$ Péiﬁfu%§ areMrGUORIRhAMEed to the

nano- partlc eés and nanocapsu es) or in racroenul sions.
corresparding gbitamy]rad aspastyliiesslues eehpietivRbri Hipsoresidipeare deamidated

SCi d P ' f, Ph 20 d
under[%g%ga? b%r}i% el [ ges! gt Ihg ﬁgam@%{;}g(‘fé@éa% @18% ﬂe%ﬂd@? Jg&s WI ?11n the

scopcAifisLAt@sd. on must be sterile. This is readily
acconpl i shed bé filtration through sterile filtration

[0038kb b aftiler pabBogiensinstugle hadroxzlabas ef piodipasnd iysns. may
pros e AR oYL DB U SKATD. AElL AR BRI B Ry o amine
grouph yﬂry@mb odrpimineo hydeissdiae sidaichding(T. B eCieightor0 @v-abiilsi Structure and

matrices are in the formof shaped articl

Molecglt@r Propmnﬁ% WL Fﬁ?@%]ccg@],| San Fgg(tgﬁéigpegp dp-86 (19836)), acetylation of
1 S,

the N= Ey rlgégl%ngné(, %g? Q@)‘izd;%f. B,F SRSCLOGHAR A RRKYESHES.

[0038RDI y( ZAhrpdleotgmetolﬁyd)vahmt Inacli fydadibe jnvobwes chemically or enzymatically

couplglg-/g%%ogl % taolag %P?L}Q? 8 l ylnﬁvceta‘lpg]%e Z’ﬁé@e Qchaglgﬁﬁaré advantageous in

that tHly 6l mok egu 8 B?Jd‘ﬁctld}%‘f e gsBPaRIde ifh RYdiRBR 1t AXd glycosylation
acetate, degradable lactic acid-glycolic acid

capabdtiise rfqm’éf@ @ﬂn@he(hgly@mlammRDﬂp@@@T@t the conpljngomeds esed, the
sugar@})ﬁﬁ??yﬁeﬁgc%sg%? %f%ri%ngf Aaﬁlg{ %Peé,)a(g Hr%eqc%goxy %ro%%ls d(c) free
sulﬂlyme;bngr&;{s-shclsam&ecaﬂc@s&mel @) aeé Hydrdkyll geoxgsa | sMERRASthESCHT serine,

as et hyl ene-vinyl acetate and lactic aci &@ ycolic
threorpg, @ BHABKEDIP NG 4)arerpatifpicaiduesessich ay theyeef phonylghpine, tyrosine,

| e

o 0L LSO 0 EBAIAL 1R R0y R BECHATEy wo
87/058 hepitodied br S@térﬁbkg 198 AEandtih e\)phl’fa}ld deniadbnl (@R O Crit. Rev. Biochenm.,

agqr e ate as a result of exposure to noisture at 370C,
pp- 2 13 in aloss of biological activity and
ssib |
[0038§Fr o elgl‘:éreﬂs‘(’)nglg%%%e cgrg\bﬁysﬁgg@?%&é&éstp\fese%ﬂ £P@peptide of the
invention may be accomplished chemically or enzymatically. Chemical deglycosylation

requires exposure of the polypeptide to the compound trifluoromethanesulfonic acid, or an

92



stabilization depending on the nmechani sminvol ved. For
exanple, if the aggregati on nechanismis discovered to

wheomwswoTol ecul ar S-S bond formati on through PCT/US2008/082465
t hi o-di sul fide |nterchange, stabilization may be

. achieved b sul f hydr vyl residues,
cquivi SRR B Gt Sl b Jatie Shps rial] gugars except the

linkin hgérweac@@nglﬁwsamﬁﬁeloﬁm ARRY10RLLE B AGI WhilY R3vin@MEE polypeptide
evel opi ng “speci fic polyner” matrix conpositions.

intact] 08 idal d@glycs)sf'lamthsrdewfmé trp|Fekeduddimtes ah Aagfe diochem. Biophys.

250:5p3 Rt St Pl Bt TPty L PRI TVET rapy R AL RRke of

carbo]@ﬁfrﬁt@ migRetiddye. £ hen astiBodics! saatteQidhidleBbythiehsd 6f @Gz!ud:t& 8f éhdo-
ect. In gene therapy applications, genes

and cxarglGonidhes ot Ietgugt AoV b Eymol 1 35198 (1987)
h
[0038% nfj ui n%%h%{r t@e 0@ %{S\Qd?%gtrtﬁor%zﬁc}a}/loﬁ IFS g&#gptgg%?ttﬁe 1nvent10n

compgﬁjsemkm@&h]@pélbpfﬁﬁlﬂy o oﬂitcéﬂzad@si@qt of oaproesihaceoad pcggainers eg.,
t herapy where a lasting effect is_achieved by a sin

polyethwkegfi L paWarqm@ns@mcm &t palypevliptlensania ﬂ%’é‘ﬁ%‘tﬁ‘é é@tgferth in

U.S. RGN NGs, 4’@4(?@3& 'M%\(s%ﬁ 4 861 90g 4 ﬂ%l@f?} F6Pe&d &d4 179337,
adm ni st ratl on Of at er apeutl ca ect lve

[0038ARNA. ARhuisacvudcdNiwnaddariddbAs or si RNA can be used as

erap tlc agents for bl ocking the essi on
00385L7 aF TaRe STy Sons o e M e da o BesimungaRenizof the
1nven§&951% p@é]}air&ief@ﬁ oot B9 M& I8 hd HRDoaRRa g ’tHMEi"r&ijdéglPéecbf purity
| s where they act " as inhibitors, despite their 1 ow
with qmlton@lq%lmlgloarcaﬂw newntabkt qams,@aqmmtw stapdizers (Remington: The

r est cted ake b he cel
scienk B0 RS ABhAIRaT A G PR3 BSiarh BRR Db ons
1yoph1med ot btendeddetrhalesomsam deeptamidichirRes, tacigidhNsietdbeicks are
upt ake, e.g. by substituting their negatlvely char ged
nontowct@ TIPS plethe gpwsgpsansyconaatimtigadergp aygss andgicluge n’@@ffalrs such
o PN R s R SRR R g i
and n(eﬂlfi&ﬁhe,#%eﬁﬂdvéﬁl(s&m Hhﬁfaﬂmlcliﬁn&ﬂtﬂ&enéﬁl%ﬂ%omugl chslaoride;
To| st os ev. .Pharnmaco Toxi col .D73-5
hexanmefhggaym Cﬁmd?@}%?ﬁz@E?@H@éhééﬁieglz@zg@gmp ndewah@é?ﬁ butyl or
d 2 ~and
b R s RS PR e ey
cycloherxandﬂe3 Pentandl; aetordresodn tovaxlAletcekah nelghg ylewhhmha‘tmah 1®heesidues)
used are descrjbed in Ausubel et al. eds 93
I e Lo R R W kun%w ) 1 yptrgphilic
polyn@?sl"scuch DY poB0mylfyHealste; ﬁﬂa%ﬂpécu@esﬂ@h BR s ?&B@r 1&8shine asparaglne
ssion, A Laboratory Manual , Stoc ress, NY.
hlstld{n©oagm}nmsbfg@eamdnasdmhﬁrlém étsmhar[ldmseg@] othw@arbohydrates

I d
1nc1uc{1rrtl)c% glﬁgos\%syﬁrrl{oﬁ%\,élp nl %1%,:108 latu %ﬁgenlfls sfur?{l %aye)ﬁl% gugars such as

sucro{Hafhiss1l @éHald3e @8 sabRGIL Lisit- ﬂﬁ’mbtg @Rtk MHRWGCH 4 Jogiudh metal
over a perlod of time, by intranuscular,

compleries pserAnt-piotein complexedeindinr OSPiiPrP surbagkantit ek oy WEEN™,

t [, trath | |
PLURGHS| ot g5 fiiens Esh Bt eo, " and or subeut aneous
[00382AM ni ghE %ﬂlﬁf‘atloﬂl%?@ﬁ'haklm%%hﬁhﬂmﬁmﬁ% m&we E&ﬁpound as

treatnment of the invention involves the conbi ned
necessary for the particular indication being treated, preferably those with complementary

activities that do not adversely affect each other. Such molecules are suitably present in

combination in amounts that are effective for the purpose intended.
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adm ni stration of an ALK-I antagoni st and one or nore

anti-cancer agents, e.g., antiangi ogenesis agents or
w@niwAobwaphangi ogenesi s agents. | n one enbodi NeEIL/US2008/082465

addi ti onal anti cancer agents are present, e.g., one

more_ di fferent anti - enesi s ents, on
10038§], o ﬁ@ﬁﬁfthveerla%fémep@ r%@gf %Os ¢ t@PPeHE TISTASARS raP%rsd for
exarnﬁl@ mﬁé&hﬁﬁ%ﬁ@mﬂ&% oAbl ﬁﬁet@efcdr%lown@rf%aﬂl&h I Kafle,
e.g., multiple antibodies to the same antigen or
hydronumt:t]hplcelhdpsq draul avig- mquhap@éqf ant padafimethyletthacylate) microcapsule,
nmbodi a _coc of different
respedlR e EoiklRR SF RS S TERS ol wrfilt dlrontthe phafid k.

microfpHeA@Omi &berAMdions, nahe paiticlBafd Aitdcapilis PEEIN@SicBoemulsions.
agents. The conbi ned adm ni stration includes

Such teéhmml% as¢ digelpend in iRenmpgterpiicatcience ppd) Practiemef Rhargacy 20th
QM pharmaceutical fornmul ati on, and/or consecutive

editiof r??‘st ration in either order. For exanple, a ALK-I

[0038aNnt agomihs forfrayatfone ecebifeuseﬂ(ﬂ)ﬂ iaWiveaddnginizahonnnubt be sterile. This is
adm ni stration of the anti-canceragents, or may be

readﬂ@ PemRlishe PaRbBUen fIrewEr $ei e At ongAM MBS ment

[0039b]"eIr e 'sﬁstéln]%& 'i@ea%@? @qra\f\{ehé ﬁ‘laﬁgl&? %)Qfedalslu}t @Skkéiﬁples of

gents mul t aneou exert t I ol ogl ca
sustalam-re\llease p&pat[aﬁ@tﬂﬂﬁﬂ:lu&'@ senpipernprableendtiicss ofisolid badropintbiof

di sease, ro e dosage of ALK-I. apta )
polyiiys $or G AT DBl oF b gk SRS A 1Bhg PER A gharig artiles.
c.g., ARK] fieficARANSIe. t]tb?anﬁﬂé’sedﬂshﬁaﬁ@&irél%é %?att‘i’cfestlﬁt@ucf@ pORRSRRrsS,

whet her the inhibitor is adm ni stered reventive
hydrogels (fiee ﬁ?aapi@mlt:,l roly(@rydeesethpl- m@th@gtylﬁtt@emapyy vittyéalcohol)),

poly R et g Al TR Py Bt T B e afigiang v cthyl-L-
glutarPRY SRl RRradhe HYNRIVIA ooVl ARIYI AL NH-BRelid Rid

he patient at orie tine or over a series of
copolymelatsnﬁnaﬂhe LRPR (o i PEAE ' d ] ¢cteeb @pycrospicros kpmpéreed of lactic

0Si tions of t tion are ad | red in_a
acid- &?Yfgﬁlﬁﬁe@t%%ﬁw érr—cf 1@&9@3@6 AGRGHiPR A0 D y{]l?fi-ﬁ-ip@fﬁf%wwlc acid.
Whllé}y&ﬁhws ShdifastMPHNMe-viRS! ARt HRNSIHR achi- ﬁl@@(ﬁlﬁpa%w étféﬁlel élease of
fective anmpunt 1s such that adm nistrati on of
moleccutmfoswer 00 daySt taztaimiyaio gabnrebaasd protasies- fad sharics tln@meunds

of ant a and one. ot her ther eut i
WhenpghiTatod B O s GePrion b BRhheD 5 i B fRaey fonature
or agé’r%ﬁ@!@ N@selt SLASBsRE t€ MBIt aM 7°8) eshiid g‘iﬁ a Wss tohﬁlologlcal

M nistration of a conbination of agenfs can
act1v1‘azcmmdtpovaable Ichangee iremyoghiagenicity t Retiored stirategés Qamebe dev1sed for

t t ff
stabi BRSO AL B S R ap G ALAE S0 REhpieAiF s anerzeagipn
mechfMidn s @RBRAIS be RSN U SED béndPloh@ktidBrARE lﬂltubfdlsulﬁde

agents, e.g., an anglogeneS|s i nhi bitor, necessary

interchanger Qjﬁ@hzaé@nlr@ayd:re achignpd by medifyingsuifexdryhresidies Iry@pblhzmg

rom §R0ES8LP0R, BBy PRLARARSSORA, R oL e
develéﬂiﬁg @be&ﬁ&qﬁﬂ ramuﬁtn& cﬂgfpbgnb@s 50 ng/ kg (e.g.
antagonlst or anglogenes S

[0039|1hh| b| t“dﬁ ﬁir&leaﬁomﬁpiﬂiaéﬂd thafridiagaitesefys wge fyention can be
1ntrod5ﬁ§éﬁ tB'easstgr f%%%@gg%lg t%ér}%mp %%ﬁhicrswge:fgg E]Os thfe&ﬁ)y%)éﬁﬂﬂlll&l by the
adminggritionvda suclnifcwmddn a sAbjeytpilao gbndthictapy dplslagaom gbries are

e from about 1 / kg t.o about .10 / kg or. nore,.
mtroda&w@ﬂ S yhordiptorasiis h Vi oY Rt %foﬁotggrap%walﬂﬁé Bffﬁ%&ﬂaa
genetﬁ%dﬂcfs U5 AdaRipe RY Bl REMBAAT LRYEHIE obiR I ene ‘%i@e?e?ﬁ}ﬁj idtQudes

on the condition, the treatnment is sustalned unt il
desi red suppression of di sease synptons occurs.

However, other dosage
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regi mens may be useful. Typically, the clinician wll
adm ni stered a nol ecule(s) until a dosage(s) is

w0 e@elesor hat provi des the required biol ogi cal PEf/UBINS/082465
The progress of the therapy of the invention is easily

noni t ored by convention t echni ques. assa
both QORABPSsR Siegi Bhepf Sb RGN HRBLbHG EieAagn, and
the adﬁ’rﬁﬁmﬁfﬁ‘t%r&ﬁ%@ﬁ@ ’th%rdp@ﬂﬂl@%seﬁfssthohgnvol%tthe M@fme or repeated
anti bodi es,” such as AVASTI (CGenentech), may be
adminigedion o€ @ rdthrerrgutlcallrymﬁ&mm DNér & mMRNg, r AmtiscosesR §As and DNAS or
racti.ti

SiRN[%gt : %n}lsr? aéﬁhr% éﬁwéé @Q\%&%‘éltﬂl‘ﬁl ?ei‘?pr PO & §%‘§a§% génes in vivo.

It has @H@é&y beeBhdien that s"kQ)@t a[ﬁﬁ/sdiﬂe bBgéhucleBtidesZ@n HB/idi@drtéd into cells
VEGF-specific antagonist is an initial candidate

wherethgwe ap erhibitis. siesitiicaheiplove mireprlufacpeeentraignsiasyed tygheir
t t
s TR 1 DA 808 R TR CASRRRLS,PT S41 ALhe S o6

83:41424046 f1r98ﬁ))amhblbhgoﬂmldegd&sxaﬁlb@lﬂﬁocﬁﬂ& ﬂ(ﬁga’nh@ldél‘thd’iﬂﬁlﬁake e.g. by
dependi.ngon .t he factors nentioned above. |n sone

Substleﬁ%dh%mg@twiiarsb@rgﬁﬂ phasphesiester ghpups pydmgaeshepee, For

: / /
oy EAREL 8 AR i
Pharneicy |13 rig8+505 de9noWugnd Wt Béotberaply 8835 (0 21 )t TelatonmvtAnn. Rev.

pharnggof f5iral ot St RudTalGon Sen i 0 HdOG Morgan and

Andemmylﬁme@tﬂa@aheﬁp%@g@1!2@9I(m5 AFRMBETHSEECIT 111135918 (1993).
exanple, if the VEGFspecif c¢ antagonist is an

Metheghstcomenynly kimevmin thp ed pf efcombinanhDéldt feoimalegy which can be used are

deserBETAPRBEE DS (FUED Y ubSEProRkEl e Me S oty popy Wiley

& SorsONILakd Klféglégflk)@()) Goed Vehinber i Exbsstdnatiethot@or)-Manual,
ng/kg or 10 ng/ kg. The progress of the therapy of the

StockfospJEasi Y- i s eaS|Iy moni tored by conventiona

chni 0398] I n one exanpl e,
“"B9%Eva0|g%§ ‘?ﬁaﬁ%%ﬁg%%pe0|f c ant agoni st.
[0039BEvaci Zlhﬁatbletcslles uppdneidistered fohetimpeauiatient) fescconl R kmgvn

and 400 preservative-free, single-use vials to
methqgigy suglaas 11 ngwerws a¢mppistegtiop @y & bpbig ﬁﬁby e%mﬁawwfwwer a
S -
penocﬂ-plﬂyﬁg 1ﬁgé{ﬁﬁschﬁr 1{3{1; | u?}]&%ﬁlo ggﬁg?@bfwn%ﬁalb %‘t{c@%ﬂ@éﬁ fatra
articubapnotrysynatiel mtzhﬂﬁtcmlgomb dopial phroshpdiatian rodichamid®r subcutaneous
d anhydrous), 1.6 ng pol ysorbate 20, and Water for
adminyifrflioRi o " USP, The 400 my product is formulated in
[00399E0 Y [Reerfiirt EAPSHIRRALs @R Y&lﬁt%{e%t oPBe SVt SPHVERks the combined
osphat e (nonobasic, nmonohydrate), 19.2 ng sodi um
admlmﬁm@ph af en %I%é@n@gomﬁﬂayld 000 9Y MOB: anthganpm qggmsbfag ealftp,
anglo%g(ngﬁ_sv%éeel{t%{)rg%lglr lg{np t I ggﬁ%engsp %1952? é)hu ¢ £ oé]lgntrerl]l L3 gﬁltlonal anti-
canceE REMBL e paneu| d.€, agest HorRyffientusEchnatpenchis\eh, one or more
manuf acturers' instructions or as determn ned
chem@hgqap Fuiiglaggntpyete. hEhsRVeNtion aboxentomndaies adrmﬁ@ﬁaﬁi@t @fdﬁultlple

S C. r
0 PSR R B TS Bl o i
cancertiVleaJﬁfﬂea&lléN [Tk ibns emBaditenp aeockyhil (ILAN2)ent {:I%ﬁﬁ)h’)drapeutlc agents

ficacy. of the Treatnment [00401] The efficacy of. the
is adrmfvé%ﬂ%mth&?e AHE-T HrgonishAn %Ollﬁé)rr%%{% ariEaNEOENeis ggents. The

combined administration includes coadministration, using separate formulations or a single
pharmaceutical formulation, and/or consecutive administration in either order. For example,

a ALK-1 antagonist may precede, follow, alternate with administration of the anti-cancer
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endpoi nts commonly used in eval uating neoplastic or
non- neopl asti c di sorders. For exanple, cancer

wo e@aemsnt s can be eval uated by, e.g., but notPCT/IB10081082465
to, tunor regression, tumor weight or size shrinkage,

time t ogressji on, duratia f survival, pro reSS|on
agenty, og @ag@;le ‘(Fgll Slmﬁl\tfé]teﬁlllslq ﬁ’s Ot &M 8@1“5"?? SifTpfs a time period
while b8ENOPER) acBNE a Gt dlﬁﬂllt%eoluélgl @xcrPRRAUISIOLRE activities.

anti-angi ogenesi s agents deScribed herern target the
[00395h rm r Fas&lalpmwneotamdtrment@é dsssagei thy approprietoplosagrciof ALK-1

they.re ent a . uni ass of .
antaeify DU PR 58 e Gisieeds B deadi PelRe L iR g soverity and
cours§BRHY dBSaRNEhetatd the tih@ifor &f adbhinfiteeed for ERemMSRSoritBerapeutic

drugs. For exanple, tunor shrinkage of greater than
purposEYpLcHioss thegnresinehent seahiaiopshistorsandyissaman iwathg inhibitor, and the
dlscre?lgﬁ gﬁ]te afttglqdlﬁl% B%}%Lés}{é}gl ﬁhél’ 1@?]?)?[2% & g}lrﬁ)\ll\?\c{c? i sltt%g% to the é)atlent at

one tilteton ougrsdWeribk afiecadhenthelnpd tombiationtérap P feglﬁﬁyn,shmnyposnlons
exert, a tunpurjstatic effect. Accaqrdingly, approaches
of therigvepdipn v aﬁiinH@ls‘@fqu ia aflc’tbel‘épeuttlﬁ%llx ﬁgchm:/ a@gﬁntb)é a therapeutically

syner%gﬂ? D&t ARGKLUEH Din Q{hega?@ﬁ%aﬁ cHEARN St 15%019{11%?"&

urinary markers of an ogene s and neasurenment of
admlmﬁﬁanlon o€a t:hnnpughort atheimgntal ardiegionglmipOo4i2] of ek -1

|OMAn exa e provided for illustrati
antaggy 0808 g e B RS s e TESH it [RARCARD 4nRyipitig of the
targetH%CH’setagbeoﬂ c%ﬁ&ﬁ‘l'oﬁ 95hb @ff@ét df tl{eoc{aﬁgl%]str%'\ﬁta%%n{l@@ﬁi%ﬂ]o]f agents

. Generation of Fc nol ecul e [ 0040
can bmddnfqustlamiapmbn@h@@u Ithar rebiilod oy admuhsiiagor ss a spmepikic effect. A

d by att ' t h.
therangyfdlB v Tl ARE I B Aot of e “Aleb P pser pope other
therapb8ti®@hgdheyT8 R ., Ak KBinkibgérsis hghibitor! f&icarPlo s@ﬂﬂ?ﬁtlbzg@:lor\/shgauﬁcantly

a ponpePt|de l'i nker. Brlefly, an extracel l'ul ar

reduce pigjHame e&ﬁﬂ%ﬁﬁmormymntor{l&aﬁsmataé mdthfa pertj@yargsease.
bclo e
L L S e R

(e.g. FE-20inghgreNALECE antaddufdt or kogivgeepiy inHibieg isvard fitial candidate
Protein-A afflnlty chronatogr%phy from condi ti oned

dosagpfQy; AdmIMAH afesy ta dhd padient ShGHACE dRieCxampiGy by oge Omerec@wr@te

d
iR} 8 b ARSI B FEAERe, RRYPLARR i o
ug/kgdgiabowd 0 m‘gﬂegor Ak dépendiDilanskectaetocementioned above. For repeated

admirﬁs-l‘;%ﬁons gver severai aays or ionger, gepegﬂgﬁ[ tg E 101'1- tEe treglrtmenﬁs

sustaifSd AN APPAELACIE OMIAH Gl Se] CAGN L RAGHRT Gldsage
AGAGCCCACAT TGC GGGGCCTACCT GGTGCACAGTAGTCC

AAGATOGOSCE T GRORBAAOTIRGE 2

dosag%&w%@%@ A R erary

of theGnvention is easily monitored by conventional techniques and assays.

[00397] For example, preparation and dosing schedules for angiogenesis inhibitors,

e.g., anti-VEGF antibodies, such as AVASTIN® (Genentech), may be used according to
manufacturers’ instructions or determined empirically by the skilled practitioner. Depending
on the type and severity of the disease, about 1 ug/kg to 100 mg/kg (e.g., 0.1-20 mg/kg) of
VEGF-specific antagonist is an initial candidate dosage for administration to the patient,
whether, for example, by one or more separate administrations, or by continuous infusion. A

typical daily dosage might range from about 1 pg/kg to about 100 mg/kg or more, depending
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CTATACTCTGI GCCCACCGT GCCCAGCACCT GAACT CCTGGEGEGACCGT CAGT
C
WG' TOYDIBITCCCCCCAAAACCCAAGGACACCCT CATGAT CT CCCEIAMIO2DMRB2465

CATGOGT GA

on thecéf% RO G R AT AT

mclucfé“fé%%ﬁ&é@ﬁ%ﬁ@“@@%&ﬁ%% Q@T @Q%C@B%@%@AC

admlmmmmmmm@g@@m@@mﬁs
€ ee

SO ST o

the arCCd £ dTae Tédi AT bl HIAGHOARGE

GGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCT
tuyn e grohlly geie el @BGAVery

mg/kgrindleding Begie tiggted to 7.5 mg/kg or 10 mg/kg. The progress of the therapy of

MILGSPRKG. LM LIVAL VT QGDPVKPSRGPL VT CT CESPHCKGPTCRGAWCTW.
the inyention is easily monitored by conventional techniques and assays.

(00398 ;%%%M@WFEEWW@P@M%%@E@%&mw
is supMﬁ%ﬂéhﬁ@ﬁﬁé@kﬁDmm@Rﬁﬂ’EW@Mesewatwe free, single-use vials to

o R ST SR SRS o

mg o P(?Qlehalose dehmﬁ@%_%% % \r/n%SSO[()hGuSnl% ’ghos%)&ﬁt_fc_ %R%Obaswf mOE% CErsdlrat l; 4.8 mg

sodluﬂnl-phblkpﬁﬁ@r(ﬁﬂﬁhﬁ}:’ﬁhydﬁﬁ@ 1 6 ™Epaysdrbaxd 0] artaxWiafelr €orAnjection, USP.

eat nent %f Fc _enhances endot helial cell i
The 4%mﬁﬂrpﬁlgctil Ovpvha@dp@éﬁ%ﬂg optfestrghglecideBydipien Pp P gipdium
I . S
phospnno bR, Lo AR Bl 22 e 1Pl by tlbatBSunhydrous). 6.4
mg pdDedoabdts2@fant Wéatt{MEGy Edtion] SBel bead assay have been

' ly d bed ( Nak , M |
10039BL erar ERerpibcTSermn oD E%f@%l}s St @é@%ﬁfﬁé@%@ beads
chem&tﬁﬁ%ﬁ&ﬁﬁ%?ﬁ‘t@ Hﬁ?@e%s&l &tc@ﬁf‘ﬂ% Mﬁl&é@ﬁ@% Yﬂsjirﬁct?&lg oft @0

human unbil i cal “vein endothelia cells (HUVECs) per
deterrthimadi cinpirzally bECM s&l&@dqra,nﬂt@@ro rPecpaggﬁon aAdoiQsmg Qchedules for

HUVECs- coat ed beads r nbed
chom R e A st in L RESal Ry St i ROt Yyfms &
vvmﬂﬁﬁiﬁhnﬁ&@nNﬁ)gpggjast cells were plated on top of the
cl ot and medi um was changed every 2 days. ALKl .Fc was
[00408Hded dfieass of the Teatmandi um at Sug/ ml . Phase- cont r ast
Cros 0
o040f] o0 25 R RPSE TGl it B IS Pt SRR R ous

endpdintgrasmiionyaBkd i evadlatiag gesdistic r apti-audgastictdisodders. For example,

di stinct lupen-like structure (Nakatsu, M N et al.
cancer treatments can be evaluated by, e.g., but not limited to, fumor regression, tumor

weight or size shrinkage, time to progression, duration of survival, progression free survival,
overall response rate, duration of response, and quality of life. Because the anti-angiogenesis
agents described herein target the tumor vasculature and not necessarily the neoplastic cells
themselves, they represent a unique class of anticancer drugs, and therefore can require
unique measures and definitions of clinical responses to drugs. For example, tumor
shrinkage of greater than 50% in a 2-dimensional analysis is the standard cut-off for declaring

a response. However, the inhibitors may cause inhibition of metastatic spread without
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M crovasc Res 66, 102-12 (2003)). Addition of ALKl . Fc
greatly increased the | ength of the sprouts (Fig. 1),
waoggestsing that bl ocking ALK-1 signaling al | oMeTIUS1068/082465
endothelial cells to adapt a nore expl oratory
behayj or.. These results .indi cated that. ALKI
Shrinkge Bt {16 PHPTALE Fora oot Y S GIer s W%&a@%?gw @Cﬁ@f&lﬁgly,
a assh t n
P B R Y B R ISr cxample,
measwémhenttod plasmara lurinaryoudriers o€ vediogmesis andhmeaspocri@0 41 Gjsponse
th %l}eogatlal. ?D rats fromthe sane litters were used to
ToUgt ¢ S??%%a &P#88¢ of ALKl .Fc on retinal vascul ar
[00409pVel OB RllowWiag SxMeFIes ABipRSH@M for ustbihe Pkises &y Gdare not
ng/ kg body wei ght) on postnatal day 4 (P4), P6 and P9.
to be gynsioped as limiging upen thegpredingaheeed with | sof | ur ane.

TC I i&ag]]gﬂ, opersi con Escul entum Lectin (150 ng in
0040 # CI Vector Laboratories) was injected

[0040|4pt r aca]xdnqjlé y: Goﬁbrahbowdn ALKIi.Fecwdéald or 3 mn.
ﬂ were collected and fixed with 4% PFA i n PBS
[00408], o ni §istng standpighigalepylarinalogy decbaiques, an dildslle mglecule was

gener%t?&S %)/Q 3fadifal, hp le%%%%?ul‘ﬁ &ﬂméﬁ%f qqt- 1¥4&h r@ac R gﬁes(lpﬁ@ of

Trlto X-100 or3 en I ncu ate over ni ght
humawiALIK-b) wtthayt atgiah oSoineat ligh; Bk { pdlyidbide Balaote Braﬁa, an

TN TGN I T

vectorthSMBdA R bhheerdd fob tHQ%AQGbn SE UMDl Iﬂot@ﬁtth 4@-terminal Fc of
visualize the biotynylated isolectin B4, retinas were

human el wabKd d cavasi meﬁlgd itB3tcimAdfinity dabo@tagﬁ@hmf?m
200, Si z ' .
condifle i ur R LL At R G T AR Nl Lo

with tRE&presidn Mxerial ghe ALCIUR@hbRREIcWaE encdfolewaly ANA and amino

| mages of flat nounted retinas were captured by
acid segienersal fl uorescence m croscopy. [00411] Early

postnatal rat retina devel ops a stereotypic vascul ar

pattern in a well defi ned sequence of events. The
ALKISE@eIDNIACsieqheIfcetl nal vascul ature devel ops as an

andln vvorkfr tic nerve head, wth
ATG%@ T;r@féé%é% Aa@G §f:%‘€r Tg%@%g@@l JgotertoaTaa
GG OGP R (el 9 AGCTUES 46IGTGTG

AGAG@@@]MHGC@@GG@E@MCQEMGG@GG deiG T ACAGTAGTGC
TGGHRC GCEIA OO ALHAGAA(E C AICCLEOAS G eCATTUCHIGOO TCAIOGEAACTTGC
ACAGEaNGYTCDTGICoVEAGGGT ACKCCACC GACHTTEIG TEAAITACTAETGCTGCG
ACAGUanTBEC TGCAA A LanNT @FGTadCaldoTeC reireatGUgTACCCAACCTCC
TTCREAGUARSCOGENERA 03 OREGEREAYACOHE BRSTEACCTHRC R AMRSC TGCGCA
cmﬁ@@@?gg&cd Eé‘tdﬁé@éﬁ%@&cé*ﬁ%@ﬁ@t% GWGCGTCAGTC
TTC

: CSA@ ‘TGA /3( C%CCGGACCCCTGAGG
TCACATECRASHTEY; &AGTTCAACT
GGT g g g& (;@,ngA GGGAGGAG
CAGTH TAGEGH, éﬁCeGTﬁ% T Q 4% GGACT

GGCEGAAIGEC %GM ﬁif RCEAAFOTHTGERAG
CCATﬁB@éﬁfe@AAE%WTGQAM%CAMQ&?A@@@CE&A@A@ACGA@AGGTGT
ACAGGRLCICEEA CEATALIC GEEANGSCATGA T A MG phCCAG GBS AGICLHTGACCT
GCCBAOTCRANA GGSTITE T CCEAGT QY EATEREC GFGHAGTRGHAGAGCAATG
GGCAGETH G R AGA AUTIATAA RGAITAT AGGKIC THC G TEARIACTEE GACGGCT
CCTRUIECE PCThat C XASRUF @A CAeMZIORIBRNGABCAGGTGGCAGCAGGGGA
ACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAA
GAGCCTCTCCCTGTCTCCGGGTAAATGA (SEQ ID NO: 1)
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neonatal rat retina by interfering with ALK-I
signaling in vivo. [00412] Exanple 4 : Treatnent with
WARKPAFS0T nhi bits tunor growth in vivo [00413]PADUS2008/082465
expl ore whether ALK-1 signaling is directly involved
tumor gromh, we tested the effect of ALKI .Fc on
ALK]tE‘hBrP teap, %ﬁ’é‘ﬁ’esm and tumor growth in nude nice
MTL@@P‘RK@LWDEM&L @W@ER@WTC@@%WGI@GP?@R%WCTWLV
FQEH?&}& cﬁwﬁhtﬁbﬁw ‘v% QfLE FYPPSEQP
TD @19)5& EEE@‘E&‘)S‘W IQFP %CVVVA

VSH i KEY
KCK ﬁg PSDI
AVEWEﬁNﬁQE%WYI%TeTHP‘éIuR ﬁ§FEhY§5r¥{Téf IR MESQ;%YMHEALH
NHY T@KSES&SBOENSER IDhNQ e right posterior flank. 5X106

human col on cancer HW cells, 10X106 human | ung
[00406kr ci n&’xanw B2 Treatient with AbKildic @hwmswsld@ﬂwh@scell

cells qr u X Og t}u(r)ran | ung carcinoma Calub cells were
i nj ect hts "BACA° nouse. ALKl . Fc (1 O/ kg) was

[0040&}1m ni ghe I’eﬁ‘dct\blf &hhlblnng AKX @ignall\ﬁlg oh@hdbivEliAAlcKll grovah was
at ment WZd was | nitiated 3 days after tunor
EGfib

exploxeﬁd@mgéhff B wgslizeasi\eway Petails @b thed Y VEGy fﬂmn g dead
assay kﬁﬁ Be%hg)geiv}&sgaae%cﬁlﬁééii(;[\l&%@ rMNn %Uﬂo%é&ﬂ% gfe&rarc%4 102-112

r eat’nment Wwas IThitlate
(2003Rf tRrictfiyrOytodno 8 bkadsi (Amer§ham E&lmbcﬂ[ﬂﬂ)teclﬁcwdre e@dtmswtth 350-400

o R 0B e ES0LSS

(Clong_tlt’crw r AB@L!I‘[Q@@ Pﬁﬁ‘VEts VBstcd Bl We?@gn&)dd&?ﬁisﬁﬁrhﬂ&ott 1H90ne well of
length (/) and w dth (vv) and cal cul ating the vol une

1z-we(1mssummm)re plﬂte 80 X1H)° d)ﬁSﬁdiummtEOblmﬁlcal@e‘denerplaatm top of the

clot aﬁgci] E]quj{s‘gg{‘r gé%éﬁ;vgw S@];Iggllqtg avsalts g(ri] Iy C c&fture medium at

Sug/nill PRAIRIhtrhdtintiSrosopS 1ﬁl)agesT\9@fe efidcaoh dap ot UnDr grow h
was observed in all the xenograft tunor nodels tested

[00408hdi catilhYEE hatovimgingiyar gadsinghe prosenesof eg-culiyrsd yaman

ﬁbroble%ostt %{tén%hertd‘%eﬁ rourt) té/gé@tl%gtgl}t%%}l hilE<x %{Iﬁétuﬁwg%ﬂpﬁ rl\ﬁltlllo& al.

MlcrOS'thBlesm ¢ol-be QZ(EBSD)V AdditidexeiplLE 1 #¢ gféalﬂbr indreastd &ﬁ:ﬂB@lh of the
an three day after the tunor cells were injec

sproufﬁr{glgt dhovegspbug that Macking Abi-hetgnglingallopved thg endp&l%’sceﬂs to
adapt Iagll%f‘e‘ %tg%gﬂ?&#o%gﬁﬁcg@ﬁt obRs TR i @i hi tHaB AN KB was able to affect

ays a ter tunor ce I'nocul ation
endotlidtiaty el by)seqiastaring A IOddigahd ead prentntisigtthe aniviatiMEGFendogenous
ALKimi body (B20-4.1, 5 ng/kg at g/3d) was al so | ess
ffective when treatnent was del ayed. However,

[00406] 9Ni f iEGaREp1AS Tk M eal WS AR - P@§ﬁ£éf§£’eti)m@0%§zﬁld}

agents were used in conbination (Figure 7).
conbi nddvadépment infviemt i - VEGF anti body and ALKl . Fc was

f d 5X10
o041fL0” < NiRB RS i s ST e B i o B e R s
ALK INPYISE redingl \tars&ﬁﬁrrﬂiﬁ%lo%feﬁt Adtd we{eqm(e&@d Ef?/ Weth ALK BE)10 mg/kg
and anti-VEGF anti bOdoQ:Q(J n];?;/ k8 was initiated
body weigh)ngiosaptal dasot (Bhokupmt FHnOn Phé. rﬂ@s"tﬁfﬁ gnasthstizechwith
2 t d |t
ot PP PR P Bl ERFw R (ORGSR B fhohpnact

Vector Laboratories) was injected intracardially and allowed to circulate for 3 min. Eyes
were collected and fixed with 4% PFA in PBS overnight, followed by PBS washes. The
dissected retinas were blocked with 10% goat serum in PBST (PBS, 0.5% Triton X-100) for
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therapy (Figure 8). [00417] The effect of anti-VEGF

anti body and ALKl .Fc on tunor vascul ar density, as
waswemesad’ by CD3 1 staining, was exam ned in tPET/LER08/082465

tunor nodel. On day 18 after tunor cell inoculation,

tunors were re ved nd.fixed. by i. rsi n 1%
3 b, B S e RN oy S aispgetin By T 1P, beEiags,
mmpuc%ﬁmmeeulmnpr%gegp &L@ﬁo&% 4RI MipHaQmooth muscle actin (ASMA,
cryoprotection anpl’es were enbeddpe in OCT and

L: 2005%1@maefhksirlgh) B0t ek ness WS Tor Bpaisedizatic Wbginplethd
NMous

isolechy Y, Rinag MR Bt el Sip PRSI A Bt et e cya-

streptAVi@At(MR00, Yeinh-Adtith)VEHer 3RiniROdMs sbrapietcd] @ihdd wabtwaghed 4
reduced vascul ar densi t y in treated tunors. Treatnent

times yi PRSAL K1l ovegnighfgpeubationssere dopaptidt’hallmegeseftilap moppted retinas

were é/ag ?Jigil %ﬁ??&l?ﬁbreﬁﬁcgm&%%op%r eatment with both

I'n an éven no dramati c reduction of

[00411pnDr  Ead$ @bstdenisiat detihi gl @ps A)stereapsic Shentar phtrdin i e well-
additive anti-tunor effect. Together, these results
defingdlseBWRICE 8t B Eh aTEhet%«?,rﬁplﬁbre&flalA\faﬁwl%t}lWPlﬁ@S i anexRppding

d t
netwo\“f\g grﬁﬁlgtgbng})p%@r\\lfm@ﬁ ay}v?t?ﬂ_a'\c/%%": %16[4 a]'t %Eﬁ% nﬁﬁé@%ﬁﬂ AldeNsive

remoditieg btmhntcemiet. D ffekint Repeatsfof etscl davplopticat, easeeskdtspromting,

vel opnment in,vivo [00419 onat al i.C ro he
remoiTHE. MRRTEPE A HEUTLOENeS eetoHpnate br i g follda. e
ALKIOF‘C ﬁé‘ﬁ&hf‘éﬁﬂhs‘)% t@ﬁfa%tean@ﬁaﬂ’é%{ 6f ﬂaﬂiaﬁ?taﬁgmhtuﬂ% arWriel and veins
KI . Fc ((10 ng/ kg body wei ght) on post nat

was n(qﬁtly unﬁﬁecaqdd Tere wintd hoivesuies olaar ihercssssif ek ‘casaﬂ@ essrlw' |

nes were renpoved I ¢ A d ri i,th PBS,
especia]y TR Ry e TR Bl IR e P it TRRe was o
dram@i@lr%fcﬁbﬁ of BRdsH @erfiidMinRBSmAa Y vetsad ahdivEhPIRAURFITC, Figs. 3 &
staining. Tissues were fixed for 2 hrs wit 4% PFA in

4). Intpestianglys Swrictivahpaeaesurac appararysinge Reda v hight \ﬁamemmle@% of the

VaSCHEi(P ﬁg%ahcgb%gve&) 1@%ﬁ%ﬁcgnﬁ{&u§@b§ oﬁuﬁfleﬁggre Pﬂ%'gn alodd ekF; Itting

rs at roomtenpera t1sSsues Were i nc
arteri@var e dghtgamzédhVaimtllaﬁﬁ’rhl)otﬁ?@&nﬂsc(e El150yeBR: PRSVIA; IFge B)& 4).

and rab ol ycl onal anti - 500, ' Up
These; rgsybisrip lcat%@%ﬁ%rlf Cpar%a%amtm a%!?ato ééﬁ%iftw&é‘i‘l%%{ %aglppment in

C r
reonl it b RaP R TRRE 88 (1. 400

[0041BDI ec u[Eamnﬁaﬂe)#):e?[)reatmemlt-l"ﬁﬁtl(AWSAFc mhﬂ%s'ﬂmnmrrgrxwllﬂm vivo

PBS S aI nant i, bogd.
004180, o oTodSb Rrd BRCatA bkt S P SN T e dumgpgrgwin. we
tested"iﬁ@ b@stt 4f NL'KQSF d ¢h {OBRF a Sé) %ne@is k@ Efnhdr%@o%th]iﬁ @hide Re&!bearing

fixed with 4% PFA in PB -10 mn at room

subcut@@nwlammnéumbbm@@e&fwbﬁemwe vfmqe (&&@H@%Riwr PB@ra‘fAﬁES

. b
Holhs? {3?&2%}6}%' DG a&r?eitd: nsqglgceos a\lrlr\%? gval{h th g tf%r%fl% 8arf: gﬁ&eosf

laboraftd)ﬂy%ﬁﬁ&lﬁ NSK- b9 EERSwekyold [fEHA42 lecé Weiehﬁe@ ffBddch study. To obtain
intestines of ALKI .Fc treated neonatal mce, the .
subcuAREPYS tHIPTSH MgV st djerted pethid). h md fumey; osd pusnsnsing cetpining 50%

matn% §§B;Et§g cﬁ&lc%lpggtglgﬁﬁhﬁéés Ql{dg Elﬁ{)l? g?X]((ElHua}rﬁgs 8508 cgnc_;te{ HM7
cells, Ilf)le:(d?rlthaﬁltlung beacihymp DAY i 22cals, [1XA0f e gliebtddorha C6 cells or
10X10° human lung carcinoma Calu6 cells were injected into each mouse. ALK1.Fc
(10mg/kg) was administered via i.p., as follows: for HM7 ALK1.Fc treatment (q/2d) was
initiated 3 days after tumor inoculation, for MV-522 ALK 1.Fc treatment (q/2d) was initiated

16 days after tumor inoculation, for C6 ALK1.Fc treatment (2x/w) was initiated 3 days after
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staining) were severely affected. They failed to
extend fully into the villi and were nostly stalled at

wo b@loerse7 of villi. [00421] The |ynphatic vascRCHIS2008/082465
network within the neonatal nouse tail skin was al so

dra tica fter ALKI, Fc treat ure
tumorgpgCulafgp: b SERS R ATRRE (R0, F4dBIad Pe fasr nor
1nocuf£ﬁ§1t1| Tuﬁblsgr‘émtl@%as Whdolfit 8 by Eaﬂﬁ‘)gfrﬁl@ﬁs‘%lgerﬁ'&ﬁls Tumor yolume (mm®)
di sorgani zed | ynphatic vesse S. These results indicate
was detesnined hy athdiuringrthe Enigthd Hemidtwidel (w) ehe calaulnégaihatvohigne (V=
essel, formati allng is also

5 Dl d
w2 838 18 R TR ingadeBifiont o | yrahati c

[004 m?s cul AWK EFc {0k sidx AemkIe ifhibitéE@bioe Efovvbhtab" chhfdred o
fects pericyte organi zation [00423] The effect of

vehickertgegtopgav (Figh- tSh& A).KThe Fdechan p@n@rcgr@éftfbwgh@hszmeﬂ dmali the

X€eno %trer%ﬁrg{: Orgﬁ&%ﬁq‘w%@i}%ﬁﬁgﬂ}ﬁ%?ﬁc &gﬁ’lbg%g%%gﬁ {g%n L oﬁ?ét@ Weregnot tumor

umesﬁaﬁﬁaatrlgel (BD Bioscience) into the ri ght posterior
flank. 5X106 nouse nonocytic | eukem a TIB68 cells

[0041F A B/ Exammle & CombinpaRrhek ALK EGand angi-VEGEar | y
age f
(00415} 508, LR RO L Y SR A it B P LRI 0%, MRS Fe troatment
begantthrm rdsy afbikhe RondrkGHgivkg)inetedoithe almaredrowtheinfBBin acasity of
m ni stered via i thre Jreatments

ALK (T BB e s R Y Gt RGBS inifET e R gy tumor

cell uféeﬁilﬁgoﬂ-@: iga¥s).ah gt nidasl t?éaﬁrﬁéntdﬁﬁﬁantffvmn%B&y (B20ed1, 5
hours i n 4% par af or mal dehyde (PFA) at room

mg/kg @trqéiad)awasmésO(less)effeﬁmm\@hien tmealtrB@lt wasalekiyed.r Hdwever39gsificant
e at. 4C ove enbedded in . 80
iSRS el bl TR pedlien SRS bt Rirop bR, The
combRlc@eRred ofhi VIt af B3 LGN oalt FERuYAEOsthdfed fin then L2 xenograft
X-ICﬁi at RT for 2 hours, and incubated with primry
modeh niX Kb anaaise kﬁwmh@a cawmmatebB%Ismrg suectebintmhyagh moguse and

treatmleﬁlggﬁﬂ ﬁé%ﬁ é&g%y g&g ?rma anti ¢ Beg%lﬂﬁbwgga&@ bt q/2d) was

1n1t1at% 1] elI@(e)fter Aﬁh@f 1n6@1]lzttldﬁa3ﬂlﬁﬁresluﬂts BIRS| tha? Gonibinhidsh Kerh@O in the
sectloli were i ncubated with s$condary ant i bodi es
LL2 twebmogﬁtrps tgfl ImEgh ereasT ARy Afiicacy b FAMPRTESRE, tasggno-

th # ol ecul ar Probes) at RT for 2 h. Sections were
erapka(sﬁégld ?4; PBS/ 0. 2% Triton X-100 fol | owed by PBS, fixed

[0041%] t h 4%hPEHccttof RAti-MEGH amibodzadd ALK Fgomlamtced/awuidﬂ density, as

lts shaw F t ted, t
assess DY G BRoB 1S S b b o i el g Op ey 1 Py tumor
cell u{oEmgnoﬂl %monQ;@Aa dmd>¢a ARl x84 b@ﬁﬂﬁ&ﬁtdn% 1% pﬁgféﬂn&lh@e@de

i mmunoadhesi n nol ecul es [00425] Standard
(PFAhmIPéiSJfoaﬂ hisi @llomd beotenbafipesn A8 Y esugense ovenighhfor grw@prdiection.

Saraneg ldxl@g%\%rg e(ﬁidg b%r'}aandrgte)étleo%lél 'o??to urﬁl'fhlckness W%re p%red and stained

with ﬁﬁ%@ﬁ%@%ﬁ%&%ﬂﬁ@%}%@é@%ﬁ%ﬁ rat

tumor vascular density. Strikingly, treatment with both agents resulted in an even more

dramatic reduction of tumor vessel density (Figure 9), consistent with the additive anti-tumor
effect. Together, these results demonstrated that blocking of Alk1 signaling with ALK1.Fc

could have broad anti-tumor efficacy, especially when combined with anti-VEGF.
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ACAGGGAGCT CTGCAGGEGEECGCCCCACCGAGT TCGT CAACCACTACTGCTGCG

ACAGCCACCT CTGCAACCACAACGT GT CCCT GG GCTGGAGECCACCCAACCTC
W@2009/061807 PCT/US2008/082465

TTCGGAGCAGCCGCGEGAACAGAT GGCCAGACCGGT GTCACCGACAAAACT CACAC

[0041@1- %ﬁxampi é i%%%gﬁi-%c afiects lym%lcg-lt-lccn;g gll-lIe
mmmﬁmw CATGATCTCCCGGACCCCTGAGGT CACATGC
[004IYW@W@W@MQR@@' @Aﬂ@ﬁ?@h&@@hﬁ\@fﬁf@@f

ALK A GGTGCATAA

weigh on postnatal day G? P3 and P6, and tissue was harvested on P9. Small intestines
GT ACAA GGTCT CCAACAAAGCCCT CCCAGCCCCCATCGAGA
cEerrtAENGCACNTETGH,

with MA@AAWWM@@T@B&@T%RM%&@M 0.2%
BSA, @ﬁﬁ(@l@@%@ﬁ%@@r@@@ﬁw@

mcubﬁI@Q'vr&@gE%‘@%E@ﬁ QSFEQ B %ﬁﬁf%ﬁ%ﬁ%%%%nu-

LY VI @i 06, Upstate), in PHT1. Secondary AlexaFluor 488-conjugated goat anti-rat
(1:40 ARG AT Ryobey and ATexaFTGor304 conjgatcd gost ant-rabbit (1 400, Molecular
Probe%mmmmiﬁmmmwﬁz@@&
antibo@y DCUPEUTHKA ARCRRTRARELS 0CEHPEF. FRRIKPKOTL W BRT PEVTEWYBS T

(PBS P e SR ST AR 3 RS £ T 3 RcREPK o
temp%%%b@&%%&ﬁ%’%ﬁ% BB SREEMENEMShdBladbkdwErSBhrried

out at gENGHPERENeK fFPRYLBSHESTES. WKL CPYIDRSRNXIT RS ESVHEALHNH
mlcm{Tag&SLSLSPGK (SEQ ID NO 4) ALKlH .Fc.3 cDNA sequence:
PEACCTTGEECTCCOCCAGGAAAGGCCTTCTGATGCTGCTGATGGCCTTGGTG

[00429\] In the small intestines of ALK1.Fc treated neonatal mice, the capillary blood
Gl GAAGCCGT CT CGGGGCCCGCT GGT GACCT CGTGIG
Vessel,&é&@ét@s&@é\ decriiet ORERGTRGTRgSrately

son R S I e

stainiNGAGDCASETIT XTAACCATAACHEGTOSCHBEIGY TBRARCGUASCOASCTIEG Y

Staﬂe‘%‘é@ﬁ&w&’fMACAGATCHZCAGACC%TGAMAAAUCACACATm
[0042£]CCGT CPRENAHaEE CARGTEP Rl RN GESaktal TEdubCtalIeiChs also

dramatisAGCERsEEHEAEddT CAT GraTraCtamactZeTiRGETF GACNFBOBTEET@ b-like
pattern was mostly disrupted, with only fragmented and disorganized lymphatic vessels.
These results indicate that, in addition to its critical role in regulating blood vessel formation,

Alk1 signaling is also essential for postnatal development of lymphatic vasculature.

[00422] Example 7: Treatment with ALK1-Fc affects pericyte organization
[00423] The effect of treatment with ALK 1.Fc on pericyte organization in tumor
vessels was examined. Beige nude mice were injected with 0.1 ml tumor cell suspension
containing 50% matrigel (BD Bioscience) into the right posterior flank. 5X10° mouse
monocytic leukemia TIB68 cells (BALB/c-derived and thought to represent an early stage in
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GI'GECCGT GAGCCACGAAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGEC
GTI'GGAGGT GCATAAT GCCAAGACAAAGCCGECEEGAGGAGCAGTACAACAGCAC
W(@WE@@G’E@' GGTCAGCGT CCTCACCGT CCT GCACCAGGACT CECTRARTU S8 ¥82465

m%m%%@@%%mm
tumorzwmm&%wmmm
CATCGCCGT GGA GAGCAAT GGGECA

days. mmm@m@@@rm@@sr gBACTOmnoEEoT Tl T@Eﬁd@T@?ﬁ@fter the

firs dEyon RUEPE 3 A R DRI BB A R LR FERRORT o

temp&@ﬁ%@ﬁm CAHRR ST MABE A STAGAEIKALARCAIkal Eht Xed Tdalbedded
TCCGGEGTAAATGA (SEQ ID NO 5) ALKl .Fc.3 protein
in che(ﬁQeme@ectlons of the tumor tissue were washed in PBS blocked with PHT1

(PBS D% BRI SR RO R 00 SR PRor 2 fours, and Theubatce with printary
ani bR GRS REC VoL CEGRRTAR DY PR SLAVL BATIGRRS 1

antl-@ﬂﬁﬁ@ﬁ@bl@ﬁﬁ@@ﬂ@@ﬂﬁ%@bﬁ@ﬂk@@LM@RW@Wﬁ our

washdSPPRSIA 204 Friton X 000 e saians Wtk ASGHAR(E S A FRGREUR R iaggics
(goat-Kti PAR| BKITI SBK AKERRRERDVYA LR SREEMUONOSETC: MKSHY PRI RS 2 h.

ScctiaqePENNYrH PUB BRSSO Ry KPR S Y A Ak REFA a

RT fo R R A e el B AT R s omor

vesseld have poorly organized and detached pericytes (Fig. 13).

0042 g@%&%@&mww pansles

[00425%5T Cégg%%%m@mg
GGGAGCTCTGOAGGGGGOCD GT TCGT CAACCACTACT GCTGOG
additi@AGREAOEFCT GCAACCACAACGT GTCCCTGGT GCTGGAGGCCACCCAACCTC

ALKLM@&@@&E&S&ACAGATG@CCA@GA@CCCAAATUTGTGACAAAAUCA

ATGALCATAOSACCET CCAANGEAXT GAACTCTTXLGERACOE LCAGHCTIOIGTGA
CCCAGGGAGACCCTGTGAAGCCGTCTCGGGGCCCGCTGGTGACCTGCACGTGTG
AGA GO AASERAET PO LT GG SEAPEET AR AK s TGC

TGG J A CG K éACTTGC
ACA: 3 Y - ' R GCG
ACA: ' FEEF CTCC
TTCGGAGCAGCCGGGAACAGAT CCAGACCGGTCTCACCGA TCACAC

AT GG AT R SEARBA T EERAG GBS BT CTHICH TTC
ECA GRAGSACAEGREIATARCS TGCG
TGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG

ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC
AGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATG
GCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGA
AAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGC
CCCCATCCCGGGAAGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCA
AAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG
AGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCT
CTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTC
ATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCC
CTGTCTCCGGGTAAATGAG (SEQ ID NO: 3)

ALKI1.Fc.2 protein sequence:
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TGCCCCCAT CCCCEGAAGAGAT GACCAAGAACCAGGT CAGCCTGACCTGCCT GG
TCAAAGGCCT TCTATCCCAGCGACAT CGCCGT GGAGT GCGGAGAGCAATGEGCAGC
WOBBHEMRCAACT ACAAGACCACGCCT CCCGT GCTGGACT CCGACECITCR200€182465

T
PEEC AR 4% VVLV
REEC@H&@@WS IPB“F\@)SI?I LCATHNV SEY LEATQPPSEQP
GTDGRECA DK B T6REEPAPELLGGPSVFLFPPKPKDTLMISR TPEVTCVVVDVSHE
DPE VKT EARARKIGOIMIA Y AN IV RR S REIR CY SFEPNER PP BRAMOE PNK CKV
SNKA/LPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
Gl $1IPES ERGRBKEA WND R SRBEHD GNNNRSSL S AN ERAENHY T

QKSL@%PGK (SEQ ID NO: 4)
GTDGQEPKSCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVWV
DVSH

ALK EBREVRIMWOIDSWEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW. NGKEYKCK

S REEL X SRR HAERE A S e raa

NP BSCSFEL ¢S ﬁ%@%@%ﬁ%é&%@% GTG
1%[@5@6 QOGNS THC TEEOCACAGTAGTGC
A

GGCACCCCCAGGAACATCGGGGCTGCGGGAACTTGC
A IEACEAEITCACATES TR LA CEERIGCG

ACA(ACCACCTCTGCAACCACAACGTGTCCCTGGTGCTGGAGGCCACCCAACCTCC
TTCERABCAHRGACCGAA CANA T CCAGACCCUIT AGCRAGXATECACAICA TG CCC
ACCEEHOCCRAGAA TETANACECCTAST GO XCCERCAHT BLACAGTAGTEC CCA

TCCGHEBAAARATSARR AN BRI AR ETSEIIEETEA GGC

CCGM@MA@@W@M@@W@@%@E@T@E@C@TGTC

TCCGGGTAAATG GT(SEQ ID NO: 5)
ACAAGT GCAAGGT CT CCAACAAAGCCCTCCCAGCCCCCATCG

AGAAAACC‘ATCT CCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT GTACACCC
ALKHM@@@@E@@WAGAGATGACCAAGAACCAGGT CAGCCTGACCTGCCTGG
X (3

9 @VVLV
QPPSEQP
GTD@T@MMK@@W&&@W@@N@@WHEW
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN

KALPAPIEK TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES

NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQK
SLSLSPGK (SEQ ID NO: 6)

ALK1.Fc.4 cDNA sequence:

ATGACCTTGGGCTCCCCCAGGAAAGGCCTTCTGATGCTGCTGATGGCCTTGGTGA
CCCAGGGAGACCCTGTGAAGCCGTCTCGGGGCCCGCTGGTGACCTGCACGTGTG
AGAGCCCACATTGCAAGGGGCCTACCTGCCGGGGGGCCTGGTGCACAGTAGTGC
TGGTGCGGGAGGAGGGGAGGCACCCCCAGGAACATCGGGGCTGCGGGAACTTGC
ACAGGGAGCTCTGCAGGGGGCGCCCCACCGAGTTCGTCAACCACTACTGCTGCG
ACAGCCACCTCTGCAACCACAACGTGTCCCTGGTGCTGGAGGCCACCCAACCTCC
TTCGGAGCAGCCGGGAACAGATGGCCAGGAGCCCAAATCTTGTGACAAAACTCA
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CTCATGCTCCGT GATGCATGAGGCT CTGCACAACCACT ACACGCAGAAGAGCCT
C TCCCTGICTCCGGGTAAATGAG (SEQ ID NGO 9) ALKl .Fc.5
WO R@VO61S07 PCT/US2008/082465
sequence: MILGSPRKGLLM.L I\/ALVTQSDPVKPSRGPLVTCT CESPHCKGPT
CR

NGOG0V pECCTC
TCATGATCTCCCGGACCCCTGAG TCACAT

‘ \ 3 KPREEONSTYRWSYL CUCEBAKIGKEYKBIG TAC
Mcmmcamm&wmwmwzmmmom%
ATGGOYAEGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCG
AGANEANERENNY KRRV COIDGEE BIGEKE CVOKSRNGAANMESCRAGEAT MNACCC
TGC@@@%M@AA@E@AT@A@A%@AL@@%T@A@G@%&CCTGCCTGG

TCAANAS EHCA%G @M‘E@@b GmﬁGAﬁdm*rGGGCAGC
CGGXG%A % ec GC CCTTCTT
CCT G GTCTT
CTC%&}‘ETQQ igq ﬁg% @QCCTC

QQQ¢¥Y¥%%A&§E@ IRNBFA i n PBS overn|ght

foll owed by PBS washes. The dissected retinas were

b . 0% goat serumin PBST (PBS, 0.5% Triton
‘ALK%é§%g§g?§%&glﬁ gthen i ncubat ed ove$n|ght W th rat
MTLGSPRKGMMLLMIAIB@TQBDPRH@?SRGEEWTCITEEBBHCKGBTCRGAWCTVVLV
REECREPQEHRGCGRLARBL-(FGAPTEEVNIASC GBS E LONHKNESEV DBATQPPSEQP
GTD(&‘QEPKEMTH@@PPQPAPEEL@@MLMPK@TLMIQR@QVTCVVVDVSH
EDPMWWWDWN g%Eﬁ/@WLWL DWLNGKEYKCK
VSNIERTPhBIAETISICA K & WE 5. DIAVE

T e e

YTQ arly postnatal nmouse retina
devel ops a stereotypic vascular pattern in a

ALK ML b dpNAgdusgquence of events. The superficial
retinal vascul ature devel ops as an expandi ng network

ATGAE6MIGGGOPECE i G6 ARSHAGORITINE TRATGE TSI RGATEGCRTTGGTGA
CCCABGEGREE APRETG BRAAGAEHEC VE GGHOAE IO GG TCAE CEREACGTGTG
AGAGUTAEATTEEPEUES GUC VEASETIEMEG GIBHC C TEXGVAEME TAGTGC
TGGBRCOHE AGG AGHBEAIGHOA CTRICT AGGANA CRATCHGEGLAGOEBGUACTTGC
ACAGBBAU G TR GQB IR Geaed é@k@‘%TéﬂA@dﬁCTACTGCTGCG

ACA AACGT ; EREAACCTCC
ER A RGTEF

TTC CAGCCEGC A AFEERENG ACAAAACTCA

CAC N« E & ' VI%AET%%CCTC

TTCG $ E CHEAT QEQAGGTCACAT

GCGRo el Gikeka@ns (idan GO Ve AL . AMGISHGTACG

TGGAG@KWEGGMGTG@AJMT:@gcdeQA CCQQGGGMGAGCAGTAC

AACAGEAGGRACCATIG TGERIASHIREECTE AQLET CCRECACBAKRGAEEGHCTGA
ATGGEA AEA G TAC S) GG CLaS G GITATORA A CAOpRGE COTGROREGCEICCCATCG
AGARBUSEC ABCTOE A £GEIN A AGGIOT A GEQUTERA GWATT ACKIGGTGTACACCC
TGCCECCWACAGGCAN GRBATGACCAA GRADOA GG TCAIAT TGAECTGCCTGG
TCAA):(G@#@MEm?@@@WG@@K@TAP‘G@Gc@d@@A@T@@@&GIA@}@AATGGGCAGC
CGG& QEAA LT ATERLGAlCE ABG EAGHC@ GOIRNRPSEeBNESEE TRCTTCTT
CCT é&HC"AAéE%}\C@éTéE} GAGCAGGTGGCAGCAGGGGAACGTCTT
CTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC
TCCCTGTCTCCGGGTAAATGAG (SEQ ID NO: 9)

ALKI1.Fc.5 protein sequence:
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ant agoni st, whereby the | ynphangi ogensis is inhibited.
2. The nethod of claim1, wherein the subject suffers

wo e@aioeusdunor, cancer, cell proliferative di soOPARDS2008/082465
macul ar degeneration, inflammtory nedi ated di sease,

MIL 5@&@%@”&%@%@%@%’%&%hg%%%%%{%%@fwwcmw

RREHROGG SEVLEATQPPSEQP
GTD@QEP@SDK&%TCEP%ABEMGG?S iLEg P B%EVEGVVVDVSH
EDPESMKENW Y eDenvdiitN MWN@VW@%HBMLTWEWLNG&EYKCK
VSNat RAPHHK K ARGOPRIERQ \AE $bEP SR EAMAIKNQVSLTCLVKGFYPSDIAVE
WESNGQPEANNY KFFRE YLD SGS FIaaN $IAL T¥ DKBRW Qe Ge® FSCSEINETBEA LHNH
YTQRSLSISFEK ISEQEDIROh0d0gi cal condition associated with

| ynphangi ogenesis is a tunor, cancer, cell

proliferative disorder, rracul ar degenerati on,
[00426f | amkxampye tre direatorend wsthad BK Irinsumeaadihesing affedts refinal

di abetic r ti opat .soriasis. 5. The et hod of
claim2? %cr“ ‘P"\Xﬁg’w{eﬂ? YPunor, cancer or cell
[00429{ ol i f eMigé Wk idljceRUAPr with A pFaqxnaKl JF¥MPRORA.Fc.4 or ALK1.Fc.5
ast onmn, sarcomm, or | eukem a. . A met hod of

(10 mgfei oy iwyeightLeropestnata) dan érﬂ@ﬁ%@@ér?és i@ P$, renieqpypre @pesthetized.
Eyes SOTGNSLORAFTLIY FHEELLNE L5y RS RUBLEC AR Gl Vashes oo

dissedtednptinazol g ehwksd Wﬁhllﬂ% fiat edtum7in PBSTE(PIBSI 0646 Triton X-100) for
i nhi biting or preventing tunmor netastasis in

3 hrs, thgpdppuba Oa(amlghtéxlt%»rah@ﬁr@l)@ﬁél é%‘?@&’fhalawném e P%&Ct
Vlsualmﬁé]gntptlﬁq f%lhﬁ?]é @&%Qﬂeé%lthvyﬁl%&ghﬁoﬂig% éolﬁli%ahed C?oat anti-rat

netastasis i s | Ited or prevente
(1: 40@_‘,IMa)lﬁuﬁard?rol7cs) whEBST n Afe stulijpeetas hmpkéeadefeupeﬁwme washed 4
r devel.oping tunor netastasi T
times 3t PR T AL B v PR R ot PGP B Ly diegsS of Af nibyaied fetinas
were apRRBAL{ Goﬁﬁﬁl@lﬁbreﬁ&ncgﬁﬁcﬁm d of claim8, wherein

said tunor netastasis is in a d| stant organ. 11. A
[00428Et hod Eefly @psn@tpltmwgsegetmac@welom gaﬁqrepamlqwspmialapattem in a well-

defing B e SPERlH TR BRTR R R ANt S S RS &y Prpandineg

netwolle Flofiythe opti @Aty BEddOWith i SspiiitRig. at 1. pelipBerfRhf ediehfive
claim 11, whererin the subject suffers froma tunor,

remodeling af the @émtpr griblerané peperty O dpssel draplop st F &r vessel sprouting,

remo&ﬁgg %{nﬁ% 8H a %%| absg%@g&a?feo %ﬁ%bgfﬁﬁﬁg followed. In ALK1

immupsathiceis |(AL]K3 FcAAlInKtll’Etd2 ALK hRt Biand dd K DE@S) @eaoed fetihas, ehe

subj ect conprising admnistering to.the subject an
Chara@f:m%l@tna{}@na%%ﬁ%ﬂse)%lteal?ﬁtmg&ﬂpﬂ%ﬁﬁnégwmsgffas %%le/ém g¢igd. There

was, Ho"x%‘%r 9ot thekedsd &ﬂ“ﬂh@ 'Vﬁs%glar #l@hsn‘?, éEgEé]Qﬂjy @k rﬁlEl%@EésQIQ n@ar the
tunor, cancer or cel ro Iferative disorder in

veins §liBj h@t These results 1ndlcate that the effects of treatment with the addltlonal ALKI1

immunoadhesins (ALK1.Fc.2, ALK1.Fc.4 and ALK1.Fc.5) on vascular development in

neonatal mouse retina are similar to treatment with ALK 1 .Fc.
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conprising admnistering to the subject an effective
anount of an ALK-1 antagoni st, whereby the tunor,
we@anwem6180r cell proliferative disorder is treaP@dUSZHB8/082465

The nmethod of claim 13 or 14, wherein the tunor,
cancer ar cell proliferative disorder is carcinoma,

What iy, 5 bl astoma, sarcomm, or |eukenia. 16. The
nmet hod of claim 13 or 14, further conprising
adm nistering to the subject an effective anmount of an
ant i - adginethgd négihsbiage hymphirgioghesineompusiog adhaiisterdrg to a

. Wherein the anti-angi.0 genesis a t.is an anta [
subjegg pElrindioDRa st Rarrn2GRGHER P aLeol< vats) of 78 Alhid
antagéfﬁﬁth@ﬁ_el@{);f fHeaiMphahgioMRBLiisTnhiBRe@Nt agoni st of VEGF is

an anti-VEGF antibody. 19. The nethod of claim 18,

wher ei dhe peethastaf olgaaH , aderabbthy splicpiepifersAtamg tumer, cacer, cell
prolit 08 e BB, Bt SR Y ER o RO G T R0t
arthriths ddead etinvpdthy angoaggnesi s, conpri si ng

adm nsinteri ng@to the subject an effective amount of

ar- ALK/} Mahea driresting A PaBRIsIZHAL FOM AN assqapricd with
g . e .
S BORLR0R AR PSS SSORTALEE £ v amoun
of an Ak -irettageohistf wbtrabyrthiz(hatheheieil notdigompaishiabtod) matl
) condi tion .assqociated with angi ogenesis is a tunor,
ymphaggiogenes}s iy F"fte‘i)r oliferative disorder. 22. The nethod

ol any ThRen@oddRildiE 3L whtreithRRAtHdddi@l Abitition associated with
antagoni st is an ALK-1 inmmnoadhesin. 23. The net hod
lymplghgiogeanayisiga twohen ednger, hell prokifdrativendisyderheetulacdngpnrdrates,

. am.no aci.d resi dues 22-35 f. SE . . 2, ..residues.
infland B AR e AR B Bt Eartlis B by Shingbouh G bR
65. r esiTiy asethbdot2hiff2 SEQWHRrNOtheGu@br, lc@Sded U sel PptoBfbative
. of SEQ.ID NO 10. 24. The method of any one of clains
disorder pcarGipnailymplemabkastonm sHEIRAY Igukerra. ant i - ALK-

I

apti bo ' =bi pdi : o

Ak ¢S SlhoB B ARKIRL A 1 AR ech iR B ubfel cdfbising
admimisteringetatthentbjat at offertiveeheshasi s ALK aaigoaist, vafereby the

tEm)rh cancer, or,ngebl,l proliferative disorder. 26. The
tumorg) mphapgiogrisdt Ingidieflai m 25, wherein the ALK-|

apt agon| ﬁ%th'o? ofth¥ittig dr Wﬂ%%}ﬁéﬂ Reddtasid e ﬁlbﬁ%c{ comprising

ant agoni st of claim 2% erei n the ALK-I
administenimptadhesibyect empifecies aamviunioo fami ALK esindagesis v185d yghe tumor

EQ.I D 2, resiudes 22-349 of SEQ ID NO 4,

metas?aégﬁlﬁw&%??é-oﬁﬂ‘ﬁVS?te. EQ ID NO 6, residues 22-350 of

SEQ | DTNOmM Bl o cRSmAES7, e tHRfsuSeed Hald db31ofdd. or 28at risk for

The ALK-1 antagonist of claim25, wherein the ALK-I
develeminggorirspctisiasin ant i -

9. The method of claim 8, wherein said tumor metastasis is in the lymphatic
System.

10. The method of claim 8, wherein said tumor metastasis is in a distant organ.

11. A method of disrupting pericyte organization in a subject comprising

administering to the subject an effective amount of an ALK-1 antagonist, whereby the
pericyte organization is disrupted.

12. The method of claim 11, whererin the subject suffers from a tumor, cancer,
cell proliferative disorder, macular degeneration, inflammatory mediated disease, rheumatoid

arthritis, diabetic retinopathy or psoriasis.
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ALK-1 anti body or antigen-binding fragnment thereof.

WO 2009/061807 PCT/US2008/082465

13. A method of inhibiting tumor growth in a subject comprising administering to
the subject an effective amount of an ALK-1 antagonist, whereby the tumor growth is
inhibited.

14. A method of treating a tumor, cancer or cell proliferative disorder in a subject
comprising administering to the subject an effective amount of an ALK-1 antagonist,
whereby the tumor, cancer or cell proliferative disorder is treated.

15. The method of claim 13 or 14, wherein the tumor, cancer or cell proliferative
disorder is carcinoma, lymphoma, blastoma, sarcoma, or leukemia.

16. The method of claim 13 or 14, further comprising administering to the subject
an effective amount of an anti-angiogenesis agent.

17. The method of claim 16, wherein the anti-angiogenesis agent is an antagonist
of vascular endothelial growth factor (VEGF).

18. The method of claim 17, wherein the antagonist of VEGF is an anti-VEGF
antibody.

19. The method of claim 18, wherein the anti-VEGF antibody is bevacizumab.

20. A method of enhancing efficacy of an anti-angiogenesis agent in a subject
having a pathological condition associated with angiogenesis, comprising adminsintering to
the subject an effective amount of an ALK-1 antagonist in combination with the anti-
angiogenesis agent, thereby enhancing said anti-angiogenesis agent’s inhibitory activity.

21. The method of claim 20, wherein the pathological condition associated with
angiogenesis is a tumor, cancer or cell proliferative disorder.

22. The method of any one of claims 1-21, wherein the ALK-1 antagonist is an
ALK-1 immunoadhesin.

23. The method of claim 22, wherein the ALK-1 immunoadhesin comprises
amino acid residues 22-352 of SEQ ID NO: 2, residues 22-349 of SEQ ID NO: 4, residues
22-347 of SEQ ID NO: 6, residues 22-350 of SEQ ID NO: 8 or residues 22-350 of SEQ ID
NO: 10.

24. The method of any one of claims 1-21, wherein the ALK-1 antagonist is an
anti-ALK-1 antibody or antigen-binding fragment thereof.

25.  An ALK-1 antagonist for use in the prevention, inhibition or treatment of
tumor metastasis or treatment of tumor, cancer or cell proliferative disorder.

26. The ALK-1 antagonist of claim 25, wherein the ALK-1 antagonist is an ALK-

1 immunoadhesin.
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27. The ALK-1 antagonist of claim 26, wherein the ALK-1 immunoadhesin
comprises amino acid residues 22-352 of SEQ ID NO: 2, resiudes 22-349 of SEQ ID NO: 4,
residues 22-347 of SEQ ID NO: 6, residues 22-350 of SEQ ID NO: 8 or residues 22-350 of

SEQ ID NO: 10.
28. The ALK-1 antagonist of claim 25, wherein the ALK-1 antagonist is an anti-

ALK-1 antibody or antigen-binding fragment thereof.
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