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The invention provides a method of modulating or inhibiting angiopoietin-2

activity by administering one or more specific binding agents of the invention. The
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atherosclerosis, endonetri osis, neoplastic disease,

bone rel at ed seas ri asi ih a
ioGioR PiouieRF B8 Epd REmoiaoe B iibrde Argoieing acgyty by

aﬁd)hhﬂtsteﬂflgmzixﬁlb&paiﬂtﬁel iaveatiordi ng agent accor ding to the
i nvent .on. The i.n ent n furt
modul aIlI ﬁ% 51V%I{%10P er r8 €s &f {?82‘8‘5;? uE)a 1N Ba{er })r}e o? vgscular
phasrebilitg ak ﬁlgfmd hahgmmmmxﬁﬂ mpmpﬁsmg;adadmtmm eetlhemgeuacally
t her apeuti c Ivea of .an anti bod . .
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08 PISHEHRrEY d%‘y’"ﬂ%’f’%%ﬁioﬁllr@ re | on 1 (%%tﬁﬂiw £84 The invention
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/ US2009/ 00
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of the invention include isolated nucleic acid
nDIecuIes 10 encodi ng any of the anti bodi es descri bed

el NG 2 SERTNT 25880 15 R g TRy sEQ D NO. 25
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, ffawemncgf}%ﬂm %@g LPfg%fa{’fT?ﬁ &?&n?an%?ﬁ ey, host %e@gfm&?ft‘ed
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mammal conprising administering a therapeutically
effectlve anDunt of a polypeptlde or 10 conp03|t|on as
descrl? and
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TR R LR . AP, e Bt es e 2 method of
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| east one nucleic acid nol ecul e encodi ng the binding
agent or anti body; expressing the nucleic acid 10

S6nde a%ggen %ndlg%afrggnbem?s tPereof Al I?:gnt glataa %ntsbod{es contalrémg the

BT ant dcagnos
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aﬁ(f ebmodéate as Bee] & lﬁlcrl%cg aci c% m lgeclgést A ngdmol%’]?tpe poqugrﬁ 4el né {ﬂg
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regul atory approval, and the judgenent of the nedical
prof essionals. 10 O:her types of conbot herapy i ncl ude

hod
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heinging agdnt bongrisilg DR D of aglof SEQPEDO.260SER 12 NG. A7, rREQGHD

SN0 TR o BEBRRG, S SRRTRNG. 1 P B G e

PESMpISRIgTIR0L dlahy of SEQADIN@ 2t SEQD INaY. 388 I NQ. 84HSEQ ID

| evel i Qnoj LN / : _i

RS ScPAERR, SLTONGI SETNEBR Sl g Bideqp

anNo. bmdrl&spetéﬁcmnhdmgageefmiynmmihe 1,9a8,d, E),ianl6(§§]>RxaI

Zﬁ{rlp lbg aglysrgw ic aglgi r{%(ﬁecu eg e&:)g]td%g }he a?:o?ehr,gd {(‘)ﬁ%(ﬁ eé Ece binding

t h@ntsmmhtemplaml arhsoanhueinpbl;edcmqneﬂmsd ofgletctireshe/leedaf n
ﬁna%ltﬁ)ovgr ] élBﬁ/]ér ?ngéflpglﬁs S?elué a big é)%*aclalnsar(r:lgmompnsugg congigtzflngya
specific binding agent as described herein with said biological sample; and determining

the extent of binding of the specific binding agent to said sample. Additionally, a method
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the group consisting of SEQID NO 1; SEQID NO 2;
SEQID NO 3; SEQID NO 4; SEQID NO 5; SEQID NO

wWG2@pdos28EQ | D NO. 7; and the |ight chain conpP@HUSIPOH001122

10

15

20

25

30

light chain variable region selected fromthe group
consisting of SEQID NO 8; SEQID NO 10 9; SEQID

NO 10 I D.NQ .1
SEGPTRIEE Lo debelag e jeRghor angiopeteiff e Pk pdlit-7 s

| lok@ca&hph&omhémgﬂ@n&hﬁnmy ohe clﬁ:thmgmtlbéd'lesgimtbsd herein with
t ﬁaéé EIB 1ca i ebn¥l éietggr% 1e ?h ex ent e}g)manr}g o%’?he tC l?ogllp'rtlcgsald

i €S an |gen
fsﬂmﬂents are aIso contenplated In another

enbodi rese i.nventi.on i recte .
Cor at Aefotnes el BoBmERER ing VR i€y bl EfpRSink 2 nélly chain
| gt lighh ehalm, tlterheaxiyl chinih compriisingzaisayy chamg/aaable giton céledted from

vari abl e [ .
« Mleiefoup Sof e S e N6, RS Y. 2 GRARIAS! Sied fiFRYYs;
dSEQIID N@\5;, RBQUDNG ecine, 8EE) EeNOcT; en’id fhredight dheingompyising a light
consi st 1 SE D

SO Pl sqon,seleged o g group PomityRe B SR @D R B No.
| B $EQ IIY NOwhe rSEQnlt Ke. HlnSEQdD)N&pecSEQ d:laNIQI 18 S’EQID BNO. 14;
a and T e

" sERTP30 Brse p R B end SE QIR 1 PREN S andicf piine,
| fragradnectheradl lNadyaltyonmtensacrtgnalem\eycodoigahembaVﬂdacnbed

e heavy chain

t ,.ch
v AT PaEe e bt Fael Pl g R Bed, ey &
I | g ht ﬁhmomevanboalhhalt dhnmesent m'haatxbn iy ldireatduietd an \salaied lahtgbody
th f th .
O e PR ST 6L S S F oS
Neriab, dofkaip dnﬂ)tH‘dGieavykhalﬁEanﬂﬁld‘gQ hea @y, chalm@atigbldm4id the
S ID NO 14
Bttt darrman b sty S oRetd oo B i or

aSEQERNO:0n SEQfID}N(@;IZ SEQ Imgz 3, BEQABNDH#, FEQ IR NO: 5, SEQ ID

t h
ir ?‘Oglgfag@tsgmgn sthg e1 arﬁrgbc(i))bs&)801¥£dllgtbln%s \d éﬁ&gt oAt of
haagyachsngl lgmd:lslof@hu redwton t he heavy chal n

conpr i heav n.30 var. abl |
i ght rh%glrt%goeﬁnp 0f Xléneﬂf’ga %hg uilventn?n is %alsﬁla{%g ?iﬁé)@fl)agog’nd)trﬂ%ﬁ a heavy
Whiexiiearml o light cHaimathy hedvaichain aasm;atsing adeawi cmanocyapabltsctmlain and

he avy ¢ hai n .sel . . f .
el AL P S S L L 0 G gomatn
3bavidythe SQuarne sel@8d feundthe ghoap eonsistingofHRQ BON(: 8, SEQ ID NO: 9,
S i.hical j

REGRaR Torp 0 BONd 1 Smd 75D FESE B Mg §EQB%0: 10
PGEQUIBMQ]/SOSHQI]Z NQ: i 6 zmd SESr DYoL, wherkin thehamtibody specifically

cted ed anti body which
cgﬂlg? © ag[:?a“ P¢ %‘L’? h<":11°|i Eﬁ“n%f‘ggangﬁw()ﬁt'e Ejr B Or, wherein the
l'i ght d&hai saddgiongreimbedimant, thg rtventivai mdxremd tadl isolgtedraitibody
320!‘1‘1%)!‘?516[1%?;&?’] %gl?ll 0 Flgh%h%ll? %ﬁeal%ﬁ@%\ré}{]a(‘%lq‘lgﬂdn g Bé&@p cl?am
C 9anablestomaih, anﬂ thedrgh&;hainl ogfmprmh’gaa hghttiR€n wiablctdemarhrw@hnrem the
r.ou

dea\% fﬁalléﬁ Tia % dowm cgglpn%g‘?l 2S l’ ) gea&& l\%ﬁ\Q?bRs g%q%c‘ted]ﬁ%m the
agtoluboﬂbICﬂHRSl dongsting pf BEQ(BENQS &8, 2628532, 3Ac3 5087, ARghd, 39, and

w(ljleremgtge antlggé]y specnﬁcaTy %m%s to' at Fegﬁ ofll of Angl and Ang2 ligands of Tie 2

receptor.
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In a further enbodinent, the invention is an isol ated
anti body which conprises a heavy chain and a |ight

w@b@ongs2eher ei n the heavy chain conpri ses a heewlusivad/oni122

10

15

20

25

30

35

vari able 10 domain and the |ight chain conprises a
l'ight chain varlable domai n, wherein the heavy chain

conpri es ay hai, n
var | abiagRrRboHiohp, P biehop [ tBin R iplaigt Hipeg) rtn
Whatgrises 4 light Slﬁmruﬂﬂ(aﬂﬁav@if chsinj whdrin eredight@h@iniéemepfises h hight chain
ant i are cted . fromthe oup consi s

( 53r13%%dy I‘nﬁm@ (t;"he avyfgam £OMpLises %é lrbgarlgééq?rﬁalwherem
1¢he liglt ch3id v@:fnatild’ldbxﬂa‘i.ﬁ conib!ﬁlsc(ski) 2,S5kEQ light 8Kaki CDRs seXdgted Jrdbm the
of the us : 7 f C C
sty 8 HEsPREonzane SET 10 s 272040 e 2 Rk B
2Wherdtn thd arihh&iyLs@emﬁc(aﬁi/ binH Yol aDlebiDone dfBAng? Gnd AdgDligahéiseof Tie 2
HCglus SEQ I D NGs: 19, 27, 33 of the LC, (e) SEQID

98, 26, 38 of the HC plus SEQ ID NOs: 19, 27, 33
Of t he Ilurthérf embBE@ ehDthd@Bventl®, is 26isolated aitibbliyewhich pbruygrises a

fgﬁgv% gl,]ali\%l:d &H?ﬁ}‘hé‘zﬂc%g?’gé thee aa L%hﬁé@:o‘nﬁ%*?% %Avg g[}%% variable
t Hézmzhﬁl.and t(‘lh)lglﬁmlﬁ EbriNEBes dlight 2tgiin Bigialtle dohain NGepdinithe BEQy
5t S e e ERS anaid uspt chas gy gopin =

( k9moEe3 3 ﬁ)gH’tleBam &) CIiRs, BRereih tltefseqdelﬁ.‘cep bofi&idIHQahdDLOIGDRs of
18, 29, 39 of

2 27, 33 of. t
? s fifogy e et B lly Sppiingal Y o L& 580 (D)
SEQ | D(dYSEQ IDAYO28 8, T4 3D6f th1HC HiGis|SEQSIDSEQE: 118, 29083 of28e LC,

G ol w33 PR TP e B ViR Setim K0 s s o
gl?s t hé&) SEQ, IDC{Qngl 812&35—61”@ HE pStZEQEQJD\NBs:tZB,(]eﬂ, ZeoftBiLC,
SEQ | DRSEQ @%055,9’ Iy 3?&‘{’?@%@&}&3@ @éﬁg 1?02{& .B% HELC
Eg, gg(e)fSEQ‘[DN@s AB L%, SEEY thdHNPhis SEQ IDANQs: 383, ZﬁlfJ3I bithe LC,
D nos D FRRTBROSIGE: 15 wtie o2 sEQBos ol iy .
34 OfSE(g)SEmEpNO? lsmﬁBD?J,MHC?ﬂhes SBEQ ID880af211 2ik 3]5_61’thf: LC,
25 27 MSTOPRRE B IY 39 P EHO R SR ¥R e, J3 b L
t he HC(ipSBQ ISEQs: D8, 6534 GTGhe 130 plus SEQIDINGs: RZ,27, 1A tBEAT,

10 of DneEpadNog s ¥ Pt gl sER3RNONS 27 ortlenc,
PCT/ USROGEQDINGS 18(25) 3SH0h¢ BCGs:SEBID 965: 1942753 bfte LC,

ant " bodh SERUBROKTH At gt G ol ShOp0TG 2t R et

and Ang) SEQaDd©Os: 1F, 28,35 oZtHe&KEpIhQSEQTIDNQNE(seVIMO ofthe LC,

i nventi S

heavy &'ﬁ%ﬁﬁ li)oféb lgi %ﬁ? 58 tg? ﬁc Z’ﬁ%j ﬁﬁéﬂ gh%ﬁgﬁ the LG,

has a (¢)@EQ IDEOn 18226, abHbethel Hegilus SEQY/IDIYOs: (22T, BZCoﬁBRBC,

of any ) h. (v u rej.n

ant | o) EoED Ok I R0k e APRGRNBE B e, A e,

Ang2 | (@SEQsIDONOT:i 18, 25, BEoftpé HC.plus SEQ ID NOs: 23, 27, 33 of the LC,
(r) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 20, 30, 33 of the LC,
(s) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 25, 27, 33 of the LC,
(t) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 20, 30, 33 of the LC,
(u) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 20, 27, 40 of the LC,

and
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Additionally, the present invention also is directed
to an anti body having a heavy chain and |ight chain,

wob@eaobe heavy chain has a heavy chai n vari abCEUS2009/001122

10

15

20

25

30

domain having 10 three HC CDRs of any one of (a)
through (v), supra, wherein the antibody specifically

to at a of,.Ti.e

recept 60 RIS 1At B e AR reB N any e S pfige e

af or eneherenrtkdansibbdylspeldificallgbthds it legeondofiihigi@gnd Ang2 ligands
m;nts thereof are also contenplated. Qher

“Ne&RP€of this invention will be readil y
appar em]e {aremm inbentidh sled Qsimcﬂeqaub&n iaﬁkﬁﬁdjnm\mgf d Heavyldhain and

BRI .EF, DESCRI PTI T RES Fi.qure 1.

o R TSRO 91 £y e apeaiet oy PR elgrefc oors

t ufrany-onbefxa) thepugh 0, mp;eawbdewthernnebddyepeca'maﬁmtol at Ragyloh@of

a Y H6L7) of the invention or a
?&ﬁfv%p%%(ggﬁ'ﬁa'@aﬁ? #“&]2 r5°ee|8’t ‘body (AMG 386) or anti body

536, c (Aﬂ'ﬂkﬁbﬁﬂﬂyl the p2€ent rneattma also widuhctahtoiasahtyl;@dy bavitdg Oheavy

antlbo . edesc din th
FPUA B ebair iy Yherp e RS E Fira by T mS RS Rpein having
[ mrébdd:@ €DRs efiriyamf ok (a) the@ugh (Vesuphd, ):vhemmtthnmmbbd;@pem’gcally to

rea th an ,ant t| body (H4LA4,
iaf 18r° %%Pﬁw Q]'ﬁgmi r?AE%tzllrS?]epgf a hi ghly potent
contr oNupleiatamb@dyec(lm/EﬁcB&Gg amy ofalnt afh)emlyntiba&i armbcsmesraad

L Pt BT B ettt RErebS e Pec Etelapea, Ot SREmeR TS

etrdvertion @fill biéteddily-pparedt, froantie Histidsved provided Imr@mhl on, a
highly potent control peptibody (AMG 386) and
anti body 536 on endothelial cell proliferation in

Col 0205 t unor - lmawnmmmnawmvlmmmmgri bed in
the Exanples, Figure 4 depicts the H4ALZA ant&xbod

dose-r E%%@pm agraRbr e I‘i‘f"ﬁf’r SHe E5PED 0SSR (x-2gs) in tumor-
b @édring ¢hid¥ teetted Wth Aithe? a ik dﬁgaz hliady om41Lh eH@qan@l 1961.7) of the

Figure 5 depjcts the effect
CHIVEBE of ﬁﬁ'ﬁlﬂywmbwnm' R?P%’ U@é‘bai Sgéoréptéb%‘gggﬁucs@amd to
| Bredtient iRMRLIRSpe Chr@tsl a]t@odiﬁ Wie€ak1§ ark AescAbddein lhlexaﬁlbfés

HAL4 on endot hel cel | rol iferation

anti bo
Col ozog}/gt“[?r?o‘i‘epﬁé‘é’f“? W@Oﬁwéen Geyiable wimor '%@é ssebien] X tmor
t Reights amesbealiflg MK2e2RARA With2H BntPAAg IMQQJ)O@NIZZ-MLII or

Eb%ﬁ? S bisatenfi orBeEee T S LBDROB AT SR ohenbades s

Usigsaredtb &€atmbntvith aaefotgfewn)ol Wb dY. IDR& 16 Bre\dedckibed in the

rré?{&)'\g (2 nmg/kg), nm4-3 (20 ng/kg) or Fc control (20
* Sdai |y for 23 days prior to i.v. challenge wth

Angl t gmglaﬁﬁs (?thtb&Ee RS H@4?H$ltuh$ e@ueszﬂﬂ Qfﬂlreaﬁmsb.gd hlghly
et e ey SN BT Pl g g proieration in

agalog®s amor-bAatiag die. DEil afahdsasbed $5he ERarmplés. 0005 vs
Angl plus Fc ﬁé{ r's post hoc.tes
Fi gur e%“f?e‘ﬁo‘?ee?tcé* t’ﬁeh %ffn%?f‘é‘:gﬁ ST TP S ‘ieB‘Hm&f‘P‘pAﬁgl"'Ozos tumor-
duéaring meal Dtaily GeaaaEsedsh the Examples.
Figure 5 depicts the effect of H4L4 antibody on Colo205 tumor burden in vivo.

Details are described in the Examples.
Figure 6 depicts the effect of the antibody H4L4 on endothelial cell proliferation

in Colo205 tumor-bearing mice. Details are described in the Examples.
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alters heart devel opnent. A) Muse enbryos exposed to
300 ng/ kg nm.4-3 (right panel) 10 had snaller hearts

wawaob/162eer, narrower, and nore w dely spaced PCT/US2009/001122

10

15

20

25

30

35

trabecul ae relative to the larger hearts with | arge,
wi de trabecul ae found |n st age- mat ched enbryos exposed

to 9-‘ lTpe 4( 10% Sy nrtnrc %Jmelrfutste\% %.!4)-3 n Il:\;g%z%ss ggélaltnldt\l/ceed Tie2
|nages e f 1% ence o cardl ac
alplmplmﬂaﬁores monseFlungsa Mcemn4= Bpdrigemppdere trpatydwith ER7EN) (2

el B i RRERC gl Gl AL R B

gkhaielge vath z(i(glaoz BSAt (Micsse MGgogcrafsdlseuntl}&a(\mted 36 thelevels

th 205 _
O pLiret® e TR SR ReelhbRO BRS-GBS Pl Yorsppsis
M8 tavird ‘hedﬁofamem BBl *P ED.M0frgé Kag IG)s FarAMO/ A itR Fistyrksgpost
S&dbg'-tl 7(N (2.0 ng/kg QD), L1-7(N) conbined with

(at the sane dosing reginmens used in the
SI ngl eFayert depictihaimacologidifbitdta TRngd deringpaky otganagenesis
fé% eagéifve%;) enI ré) 5Vr§|% %%e%%%gép\é§3&gre%%il qt3 (rlgl?t panel)
Lllad7 (il ler NN fewviet, Inaxﬁ:‘mh@f dnd mpos tvidelyGpiced trabeanlaegxteraeve to
ef fect nism.on

1 icts th
¢ s B Twa e s Pty Sl i GREC BB haa ooy ctpbsed 0
aag(b mg&. &s cantrobfielt panti) nabpreeregtnmg:enﬁgdsare sh)>wﬂ' hB) atilact of

© bardia® Binatal s AireAi mCh e deferRiyd 95 RO B chicagpare

xenografts. Tunor-bearing mce were treated for 3 days

L1 7 4 ot ot o eigep she Bl S R Lo

Libf C4IbY0samitr xeeckratist Miod ér31( per gtdug) Waﬁﬁnpﬂﬁlﬁeﬂvﬂn@oloZOS

SRR e AL B G Foono
r Gi 2 og/kgIQD), B).4- 3%3 mﬁ@ﬂﬁm e} @esmg/BEQD),RL1<7(¥) &Fnbined

e et OF ki R EaTE mip1os SR s ooy SAMG 386
VBF mighg weieel parvebeK)C)OrefoGFour rapebsaalive expeeialents is shown. Data are

CRRLPRESSIE MR SRR B gl

st r oma Figurer ch&pl(:fs the e&fepmf Aggd ang) AngBraagmm on\/a$r10r endothelial

c 8el{ ?rﬂltfe @n% &)r}x}e% aggdlyéza%estii? ﬁrg:cp r&@na? %@10 ene?s%t ?t) L[ﬁiefge(cﬂﬁf
( ﬁlhrbgﬁdn@)fAnngnﬁAl(giwn@ﬂUglbtahmd nhduse/ ¢ridptheliatbeliseldrivedtfiom
scne

HPe’ Spst gpann TR dNop SR f RES Y Mibd® g
Vi1 QSIH)] ABLE G HAIZ00¢ QB L2700 (02000 QB), A4 .

\F/IE g:ﬂ(g((ﬁ%) Bl# I:][ 7(]\& som Ogggcf w1tlbsnt4 ﬁﬁC{th{ Ta}dﬁ dA o3¢S &)}d Wlhe(nlles used in

priesigtesagent\sepaips)i Edeiclend repeseras mednaemt athdliabtotal monshe:ell BrdU

gpaglgs (n= Lot Bl?%?s %Q:{rnt Jaﬁ%&%% p??tf'()%sa \lls a)(mpalr‘ed gﬁlﬁent’(s U-test.

r-gr a y S.C. or mnine
Wahd CFThe ot crfgnimlgplmtdf ﬁr(gu)anq Aﬁ@z org(H g/)EGﬁ_kﬁdu.B:ed amo(o bFGF-

dgga)g rcfamg% ﬁ%éé\%eslﬁss 5 8g10ﬁer%eﬂs Was mdlfceé ?Rj rﬁqantm%%/]?%?[rgr bFGF-
Dacia&echm&boMa:e int@athe @srnedbBirora of r@ts 00@ 8 beNgou.Fp) TvshioAt was
mdtlaAEi Q%Q ??hprb ? comeaFn Fg)?anEattlon arrcgcon nue ever§'J 5 %zgs w%gi-‘c (60

ors coopera press” ov
f olglkgy, uuwm(ngngg@)nmkné (60-Iﬁ@kmmdusleuNu 00mlnnhdoeth mL4 3 (at the

SYRS Y alin%tsch rc‘iule sl ﬁ'le smgle aggrgt groups). Data are mean values £ SE. TP
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my/ kg), m4-3 (150 no/kg), L1-7(N) (150 ng/kg), or an
mL4- 3/ L1-7(N) conbination 10 (150 ng/ kg each)

waeawondesered s.c. (n = 7-10 mce per group) WeCEUS2009/001122

10

15

20

25

30

eval uated for the ability to prevent
neovascul ari zation in ovul at| ng follicles. Blood

LT YBSE B EOTE, H OBLARIES SR i s

ahe teseal) Inhibliticp>f AS&Z prévemtsi qxslgqnandi&ad mﬂwmullanmtlbs inghemouse

shown mL .
conbi na'tl'JI:> %On %Ogg]gttaﬁgly Si %‘819 gl %é’ Rt &4 ‘fpa ‘ N%Pﬁteg dﬁ’.l o5~ \t;osr
ane Ad)l@v@th\ﬁct(momzw{k@ﬂil KN) uso p@{g) nd.d- 1(&&0 mg/BE)TN LLIEON)

| PTI ENTI C
h%orné ned]c og\l nélgg: % H}E{laetsa%l% dose aﬁc} %cggéuée usH mqge mggsl %eeﬁt %%?p%)
t Datharecnvas tvaluest: S 1< 2060 lvsa;FcJ ANOMAngntlt Figheg s Ipps boc test.
matter descri bed. 20 Standard .techni ques nmay be used

for reEighisi I sapictHRAE h#ndeAng2dnhibifast eoReratiysly suanﬁswwgﬁn

Pkt hiflogeASRisVBIAG Wés ds8d tolihdiRl Superdhlibtich i Rflce &cl(300
transformation. Enzymatic reactions and purification

t Behe) U dpbmela LTI (8P mefkedar abebdlirlg? MooeHination

NABY hRALWAET) a8mmReFdd d.& & + 9NB nfike RF goAPYWNIL Yvaluated for the
acconplished in the art using.conventional procedures

stehibty fapreypt seoyasculpiization inpvaisting toYiclesBlapd VebeFré%WPSar

G AU NG frdin BAPODA RfurdStaifBd$6@lions 60 Individial fBficldar Dah are mean
Labor at or ){_ Press, Cold Spring Harbor,

]
avalueggE iTWedndsaendeii exRonmests ateshewn.*® ﬂ‘é@gf‘rﬁompawg mh4s3/L1-
p?@ 'cglﬁgmaﬁo'ﬁels @ﬂﬁ? ﬁﬁ%l@ﬁg’ern?alﬂﬁé ¥ 2@D5ivE Fo, ANORA Wi Dunnett’s
he I|'aboratory procedures and technlques of
aﬂéFVFﬂ@él chemistry, synthetic organic chemistry,
and nedi ci nal and pharmaceutical chem stry descri bed
herein are those well known and commonly used in the

art. Standard pEEAMEWBESORYPPRONOFUSRENTION hen cal

synt heses, chem cal analyses, pharnaceut] cal
pr epar ab§ Shtionhsadiags 2 ‘&ﬁ‘y hergjp éordwnvéwal RATRPSES Wkt AMhAre

Ohot Rétbd &Inkthued Im ahPWap limiRg thedu d@&@ﬁdn@ﬁdds&}ﬂ)e@r esent
i nvention, unless specjfically defjned.__herein, shall

have t R@ndardiceliiongs may brwred £ s WA molFcicpraiein, and

1§uf\9&i>2;9@&(c&&5ZﬁaelPﬁT%H&%@é)&’thQlaJaZZeu trdnsoifatiof. BRzymatic
noted that the terns H5 and H5P are used

i FpeeioanausBrarion frghnigies aretypically PRECRNGd a¢rqrdingtedhf i n

Vﬁ\ammur@ﬂ’rt%&.ﬂ@ﬂbrss d?fas éd?ﬁnbmy@d&binﬁﬂshe&mghe arm%% daawsadonal
as H5L7 L - 151,

L
aPfacqdyres quchpp thogesse O“JE\HgSa’Z“br‘i}’_‘S%eé f‘é WﬁleT‘H"é Cﬂ?ﬂ‘% é‘p‘tﬁbafémfy
spﬁanﬁaw rdolnd S;fhnnglthoe LBbddtory) Pess, R € Bpring kaabor&»r\m@sﬁﬁ or as

"Tie-2 |i " i.ncorp rated her ei n ref erence,
sieSFrebo?e ﬁ‘é’ﬁt"s Unigss @s?lﬁc s%ﬁmnﬁ agprovideds ey “%WB‘E%? pliged in

Wenfiéetion it G d el 180 ok dtory pFdcadirés and RIchsiGued df arﬁlyns,al chemistry,
derivatives, . substituti on de] eti ons, . and/ o

i Hathetis ergarjs Pheminty; and jgdisinal, Rha’é%aC%n‘HHa‘rfBP'WEbF?SB‘é‘?d

aRgein bRitRdsE RN k@@vaQbﬁﬂ@nlyw&i ifRIg at. [BedndRg géchﬁﬁQueﬁﬁBéy be
resi dues

or may not |ncI ude d|t|o ter m nal
euggd foricherpigs! sythrses §"°at' %ﬂa@éﬁ HB“‘%‘%%?H%?%é@Par%Hﬂ"n’E?“““‘a“O"
tﬁ{dmenadry,mﬁa heaemef patntam no termnal et hi oni ne and
| ysi ne_yesi dues glpd/ er tag or fusion protei

sequen&RstermsHsgig e PrracTRiRRIoN; wlGH F@ﬁ&"f“y defined

PR&EAS 88! have their meaning as understood and used in the art.
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The term "specific binding agent” refers to a
nol ecul e, preferably a proteinaceous nol ecul e, that

Whrwdsoany-2 as well as Ang-1 (and vari ants aneCT/US2009/001122
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derivatives thereof as defined herein) with a greater
affinity than other angiopoietins. A speci fic 15
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ant i bode teeh € Ang3” afepotoyiod pulba:leptajetsetkfo:dym Figuro6 ofUGnBitent
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| &lpdpecies onsddgsb lI‘Ee Ang- bpoﬂyplephdes mmy arsmryeidt mhldelmddntgp&nalr

b'ndin f.ragnent.s,. vari an sor deri vat vestp ol

ol PRI SRS S Fder SMsPREsy PSR P Pprd iR by onie

S aqme namdnal metthwndxe dndlysiké eeidudscatdivr euges fusBm@inoteins sequences,
qgues.. i nc qt limted to enzymatic

cﬁ%og(}%{ on t@ﬁg}?f"éeélm %Fglé\}ésd)éepabept i de synthesis or 25
r ecomnbi frhatetrmt spetific findiag agdne’ rafetsito AngleZule ytefdnblyh

fic bin nt,s ,of .t he re en nven are..
o B itaseous mpfekiif B BEHE (B2 abFeRRSASEL (g RN Pl gfffves
migieofdsalefidedtherein)Rtiihlai greatem mffmlitsa thah @thet drgidpbietingicglecific

“and
Ayt sdbalised B L frofie o uS g, QR saR ek At
aniblebalaiyweiglt fcampound which direls p@&nmmuny mA«tguI zmdodfng-l In a

t 30 .t
Zgllre e(l)'rﬁg g?]dupﬁrét t %%cngﬁgﬁlgm%%g%g Fc001d1n|$ atP ﬂle rPtres n% dmventlon is an
maxytlbbéy oixthais a@dlyﬁlbmamwhodg asrmmuinmi emduody (roAvls), @chimmenjc
c ﬁ'}tg’ﬁé)lf %Iéﬁfak ﬁrahe(gantl o%ft S )él% A§p%¢1ﬁ{: arﬂlbo ];}])ce!c{}'l 1c athbody,

c hataiymi amgb@cphy hunfdnézet entrhodymﬂmmlam mraibodm tan Iantdndagyplc (anti-Id)
t%r a)bt Q4 gntl%oéles Otﬁatrl.ré‘,?gc u bez?e%d:jm tsagll)lg 3r & %8’ 9 ed bsywelltas %ntlgen-

are opti onal
p bmdmg ﬁdgrbgnta va;mang;l ot déryMatived olmapeof @itheraitone Ioome:ombmamf\ynth

t H%{%tag'gé%gce,l};osegC?HC%SapmwQ%al%r anﬁcgglglgf% @Hm&hfqlﬁgb include, but
PE&FE/nbISRORA/ 10 Brizy &idtic cledvidepdhemiédl bledwipe, peytidy syraiosigior ze

he sane ' e, an
i gec?{g?m?x}t E%%tl Eetso?gensllntlp% %Cl%le .&]rll,g lmﬁeﬁ"ﬁa li)%ndlng nﬁ?(n% m%fyresent
antv'e:hmdwe dapabld of bmhlmgtptertmnk pfhge2iatdAng hthaboodudae, e.g., inhibit
gpgrg%ﬁtg %%Plrc‘hlqrg)lcrfalc ivi CJfé\f’]pezg g%\ngel oL, (r;rt%g Eﬂg 3. %d Ang-1-
amstsodmueld asivities.whi ch a port ion of the 5 heavy and/ or

|1 ght %ﬂg rr1mL‘po cFona an%%od reth rs?oztlgeber}o le%go smlxtgre‘%f antlbodles
correspon |ng S uence |1

pthat iecagnéze asdisiod &Jsdnffefrerbebmpg$ orgtht eange gpéigdn. dolyalonal antlbodles
antl or,_ subcl ass,..while t er. Q
c()jlytal(necfﬁom rude Sefu eﬁx{ePara ions 0{ ﬁla Qe %urﬁfg?bgg% Sforte%arréple,

hai Fare™s
c mtrgen; pidindy clgometggreptyeon RrotaintA/Botkie aﬂ'emy\cb@nfatqgmphy

2:1 gts 2 egr st) grﬁ "‘nl%gno%iongbean{) Q(%Ilé’;g retf rs toaanc%ilpc? on %P;Atl@g(ﬂ%s encoded by
f thegareatelad acklmbledie ﬁwltarebmmoedlytﬁnmucww absmglet lqsebrldoma (or

gglém t?n?rggli) ?# 8Eelr%glll ll%ﬁ&l % tt¥a§e%emcl_|}‘13§tnrn% ?gll knétt chtrgonoclonal

4,816, 567 and Morrison et al. Proc Natl Acad SC|
(USA), -
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81: 6851-6855 [1985]. The term "CDR grafted anti body"
refers to an anti body in which the COR from one

wa@eiphety of a particul ar species or isotype iBCT/US2009/001122
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reconbinantly inserted into the 15 framework of
anot her anti body of the same or differ ent speci es or
ef eLs ”
A Rt PR gP SRt bmBE ot SR Fahbiona
m:srnet Lithad toasy ﬂmndm enedrod dicnenakmgrthﬂ antibody, gcsmsthe ﬁerm limlted to
pe of antibody is.a. "bi-specific
AR esS e S i s BT e i B8 ket t opes. on
t he saffee @rm “mnmémmbodmt’ rafas g andBodi€San avhigh la(pértlon of the
apti bodj ers to an odi,es one or
05 gavy Sncl/or’shgil{e cham 1S 1éie thﬁEng'] hoanﬁigggl}sq% ST sPoqdmé l1ernce in
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s réoglreé gntlbgi%éasg ubﬁ% ﬁ(@sc}dgﬂh tﬁléedat% igen Eﬁé) ra%arrge%sho?rsuch
d edtibodies |hmtfdthb1tTliaeiet1mdmnd1<ﬁgn¢all yetiviytir', therubilinoehyspecificatly bind

Ry S5k AT BB ESRE B st 5

n81:6831+6855 [[D88).t erm "anti -i di otype" antl body refers to

R O RSBb H  E or
tai(ied a[rrlg?d,dytd pépgx:lgﬁlhmdmmr mtype h;afecmmbgﬁl;t{llsetg;dnytd amy thef
S eR 2f R Sap R oA Gl ok SRRt R TioRe.

ant i bodhesrmr maki-dpedific mtgody”lrefﬁnsm aaztntlbodydfavm. vanidblegeregions

\fMFh%BWngzF Hgaire tgfnp oex}%l e{phé}eaotrr]ltﬁ)ggg ore éntl% T A su?cqad;s df this type of
I tustiblolly 312 “bi-dpecifjrentibodyeriedf reco‘.gﬂlzmwbmhdt@@&ﬁ@s on the same or
P&f engangg/ 001122 The term "variants," as used
&I, @Pude t hose pol ypepti des V\her ein amno acid
r esi dué@atalyec i ansbndlesdefenstcoantxuedlemelcéra‘m o amehreeytotoxic, or
Sl&{%?et O%\L%"r% rﬁnrcleg)tr gné)tre A 1glg)altca %’ m%cﬁlr J I { &clge%rt% She %rgaﬁltg
Vamdmgtagenof the invention I ncI ude f u3| on proteins as
descri hed bel. at | include t _bi. pdj
Bgont  [FRE ahonfzed BERURS TSNS o G o EERBaRH ooy
m‘mnlech thie antibody frimework negémtis demvedi fbmtaihoman but each CDR is
sub " Speci fically_ bi nd f-er Q: »
t F]eé) agl% {tl% @nat %rxgecgfgoerré ano othe? pheciss, suchaex. 2 rr}l%urlps ug]Re ﬁe?erhl CDR
aistdeBodyinfea. fr agnent t her eof ) of t he present i nvent ion
to recqgnjze. i ng,
parti aﬁﬂ? engt P 5’3 rrF r?f“a aélpgmﬁ/ 'M%{CB bOthofhe CDR
Aagt the framewark amrdehvﬂdd@rd&letdnmoe@lﬁqmaam tdmdﬁcum S
af fini as .det rmn,e Affi
Bl Acor tel"%% sa anti-id lotyd)eesacl:nrn é%y dr%Eertg an antllgoé)ythﬁl'sbé%ﬁﬁc%hy binds to
nemntlnmlantzlmtiy that mamtzed antapti¢ens Poetuetion of eti-Bljotepegantibodies can
utra I|z |on as SCI |

I\%?TP‘TF orrmas of F}S a eges %’(Sbfg% rem or ;goglucglgllé {)]f Ar%ﬁ -specific

antibodies except that these antlbodles arise from e. g lmmumzatlon of an animal with an

Ang-2-specific antibody or Ang-2-binding fragment thereof, rather than Ang-2
polypeptide itself or a fragment thereof.
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optionally 50 tinmes as great, 100, 250 or 500 tines as
great, or even at |least 1000 tines as great as the

w@bdoonoyo or neutralization capability of the BerES$009/001122
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any ot her angi opoietin or 15 other peptide or
pol ypepti de. The term' antigen bi ndi ng domai n" or

“ant | bi f t hat
o 5o B Ao B R Src R RIS polpBRt g erih amino

nmadie eddidags andlinedited Qitd, Aelod Flom andfoequbbtitcted inawtihe gatalgﬂjm bccumng

d th
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B eales on et g4 e e REMPER TR oL B« B
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Al t er nat,i vel er actl vat i n
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BaglRTGY dFRICPEGH B g i GheEy %waiw e

[ Nﬂaema:de;ntopmﬁzt)sbeoﬁmfenagnm$ttl&y cainpragetai threa diriendomad structure

fragment .kno as, "Fab," and a_. carpboxy term nal

LR fiuphlR i n BB Y SPaR amme oronly

Themd-afhd ansigoredid residnes| fouthaan tHeeA righ wtd ©oKisiu kit thelamniabdy

fromboth the heavy and |ight chain (CH and CLI) 10

t YYBLHEFATh the variabl e regions fromboth the heavy

and |i ghe teﬁhalnhﬁblttdgahd/bn wedltralizing e@pﬁiel’ﬁslaneﬁmdipegﬁmch whah

a i ght ain vak egl o
* pind S B ang 8 S eon o Byl SRR R ot i e
f decnensoink bialvgival aatvity af s mielesilepkell; br organism containing such epitope,

in vivo, in vitro, or in situ. In the context of the present invention, the neutralizing epitope

19



separate the individual CDRs. The Fc regi on conprises
the second and third heavy chain constant regions

w@ a9/1em60 CH3) and is involved in effector funk€T/082909/001122
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such as 15 conpl enent activation and attack by
phagocytic cells. In some antibodies the Fc and Fab

re are.se ted. b Q e reg
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give rise to five known cl asses of antibodies: |gA,
gD, IgE, 1gG and IgM respectively, including four

whp@noRrebcl asses of 1gG designated as |1 gGl, POIES2009/001122
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gG3 and 1g&4. 15 The term "naturally occurring” when
used in connection with bi oI ogi cal mat er i aI S such as

G RFS, TPLESH TR R DR 5 g Pt
awlcomilenrmdmfy dmbrbwmg lhglmiﬂ’(OmRs)‘J gvhllél' the nicee highly sodsatved!”
ol g et 5P S e R i SR i i pre v
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o BT sty et el ool e e PRl eRine aca
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oot audb ey iR BER R EREL A R B AR AR Bf o meterias
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SroretS?g&'h o&n{e) Etgl A Iv%:en u eg ]M]a%in P ;{' tl-A%g Eta%{l%ody, or to
paref @liealplogeimapekutls apecrf@ bhrtmnmbmt\olf #\yga rreféns ncé peptidodr a
Ang- 2 and. 5 ol. tides Cc bin
e B ekt B B BERroE WP M P et rd igpion i
Sﬁbﬁﬁesﬁddcﬁir Ieyan’qﬂeno’h ;Apngka?tycammoAmgH lhqjtniaytpe?ppaptidﬁsorambrpeptnde '
aHlle Bls%lng éld%@ot al ag} (/1 Tcp C[]Igfl kes éli)ut atll?QCk %3 fr%gdeé seqcl:ler%ce) such as
par 3toino regunnal mhmoine,rmlone( omm§ meﬁmnm&tand] bning rezsrdums rA peptide
hun;%rl])lg)tze‘?tgdesproc{afed:c’lggg? gnner may be M%ed_“ \Jélltléc fth%q t%es% 911 P 16nal
asmantacid essiduesithiving beérnagnrmemtt s, vari ants, and/ or

derivatives thereof. Polyclonal anti bodi es agai nst
Ang2 and Angl polypeptides generally are produced in

a p’etﬂi@:ﬁ«hngagemtsaduidimsqbohwmers goats, sheep,

hor ses As Bgegﬁlereqnaihe terth™ specnfS ic’ binding agent” refers to a molecule that has
specificity for recognizing and binding Ang-2 and Ang-1, as described herein. Suitable

specific binding agents include, but are not limited to, antibodies and derivatives thereof,
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gui nea pigs, mce, or any other suitable mammual, as
wel | as other non-manmmal species) 15 by neans of

woriobilpd2e9 subcut aneous or i ntraperitoneal injerCT/OOV01122
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Ang-2 and/or Ang-lI polypeptide or a fragment thereof
with or vvithout an adj uvant. Such adjuvants incl ude,
but, are. not rrhm

i H%IW %ets and Small p gfec&lgi Séilétﬂ%i specnf% %%mﬁ ﬁg]:n"ilsnmz(ljy be Xpr%pared
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U266, GML500- GR&2, LICR-LON-HW2 and UC729-6.
Hybri domas and other cell 15 lines that produce
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conpositions of the present invention. The phage
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anti body or fragnent thereof that is derived from
ot her than a human species may be 15 "hunmani zed" or

WO etwomre2sged”. Met hods for humani zi ng non- humaPCT/US2009/001122
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anti bodies are well known in the art. (see U S
Patent Nos. 5, 859, 205, 5,585,089, and 5, 693, 762).
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close to each other. Due to size limtations (i.e.,
havi ng generally less than 30 kb), the 15 resulting
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hemat opoi esi s and human T-cell devel opnent [ MCune et
al ., Science 241:1532-1639 15 (1988); Ifversen et al.,

w@eoohiegzonol 8: 243-248 (1996)]. Any hunoral i nP@RES2009/001122
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dependent on co-devel opnent of T-cells in the animals

[ Martensson et al ., | 83:1 179
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i ght chain constant region. The heavy chain constant
regi on can be, for exanple, an 15 al pha-, delta-,

wWep®ohewey gamma-, or mu-type heavy chai n consP@mnUS2009/001122
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regions, e.g., a human alpha-, delta-, epsilon-,

gamma-, or mnu-type heavy chain constant region. In one
enbodi the |ight,.on hea [ to L eqi
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t %l%se. Li ght chain constant regi ons and

pal ynucl eoti des encodi ng them are provi ded herein

bel ow. T¢ahniqaescrhierowarfoodtrimap tin antibedyaofta diffetem spbclass or isotype
apti . ‘ . an [ def | j f

bl AR e OIS, L BN SRR K 6 Kiollcs e
ddareedhfroman gVl ratihedntfort dxemplef andyiselveras Sush tdebnifgeSallow the

h : - . ;

TRt S B SRROAR i SR o SR BR RNl BBl sben
camibodn(thel fiagnt antihadyn, butldsméxhidjt baaiogitah progertiexassasiatksl with an

o FINSHESSy i QRS Mkhch L WSOk SRRELRBORY. Recompingsy

g Dbédethoiquesrhajebecorpddyadt ClidoerbPNS eamﬂiingq;ptml_avaﬁibabi e
R T i S
gdanzaire efcmzatiemgly ©f the degited isotype c8degiyo dauttt ¢ ot. .08 Jdebeds Mol.

t ﬁ%?qggg&qf?agcggccct gggct gcc

t ggt'caaggact act t ccccgaaccggt gacggt gt cgt ggaact caggcgct c

t gaccafepwpegfigbiadiag egentsef dgpregent invention, such as the antibodies,

t G . C { C

D o e e
heavy chain constant domain or a fragment of the IgG1 heavy chain domain. The

antibodies, antibody fragments, and antibody derivatives of the invention may further
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cgt agat cacaagcccagcaacaccaaggt ggacaagacagtt gagcgcaaat g
tt gt gt cgagt gcccaccgt gcccagcac 15

W@ awetigegycaggaccgt cagt ct t cct ct t ccccccaaaacccaRQESAOY 01122

10

15
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30

t cat gat ct cccggacccct gaggt cacgt g
cgtggtggtggacgtgagccacgaagaccccgaggtccagttcaactggtacgt

o Reisets the 25T Betd Bt PoRR R Dgentatomaing ot famengetibese, bisht

aclagt dopitaa acyichg gﬂtpcggﬁk@aﬁueg gncoding them are provided herein below. In

- AOHRE gxp@ %&qgeaggg&ét ool @gé‘?ﬁgg‘%’nen sCanaad5as A8HGHALAR the
C gagaina fatrggngiracaiacy gmmahmab@ggamh@mmaga@ch as

g?@?%? CCt CCthCtg t%ﬁ%%%ﬂ%g@@%ﬁ%ﬁgggtgggcagccggaga

acaact Eﬁamg:mimaﬁb(mx)cahed@tgtconstant heavy and constant light chain

ggact.ccgacggctcctt.cttcctcta aa ccat ggacaa
o TS5 A G GHE FeGUARTFE P and ight Shath ABHAGS 206 oV ded
Cbérgiaibgleat gagg@t \tahgmadaaaﬁmh de Acgt wdanighgontat dandigiad
I Efp%g Z?g? %m can bl_%é% tocf?ar;‘)%:ﬁ caor}ltstar(%ltoc{m Ia{r]ls Protein (SEQ
ASTKGPE@«EF}MPQSR&T@E&JMG&A\/«SB@FIBE{WW&\ANSGALTSG\/WFP

VE%@%WW@%WWWWQOC

Ptggtcaaggactacttccccgaaccggtgac ggtgtcgtggaactcaggcgctctgaccagcggc gtgcacaccttcccagctg

»)
&%@FL FPPKPKDTL % SW %\g{gaﬁcccagmc acacctgcaa

S&f@aﬁﬁ&h@@ﬂgS&ﬁ'Eaccaaggtggacaagacagttgagcgcaaatgttgtgtcgagtgcccaccgtgcccagcac
B%gtggcgggac%gptgagtc %Mclz-tlézcc c%&al%&ﬁg:gagi%ctcatga% ggagcc[\lgaggtcacgtg

TE@@MEA&Y&% adEErMf XXl AdptBbAdbb TG SilaalgKCaag

C ‘{glgﬁ g%%g%aéﬁ@gﬁgéﬁgggg cwagﬁg(g&cégﬁggg&%ﬂc&%é%C,.}l%g(cf%acgg

a&aggﬁgglg@Cﬁc@ggﬂc&t@bi&g@gﬁ:gc@ggﬂtcg&gagaaaaccatctccaaaaccaaagggcagccc

bt o R

P@Hctdﬁ&ﬁ@gﬂﬁﬂ: g&gtggagtgggagagcaatgggcagccggagaacaactacaagaccacacctcccatgct
ca ca cacct acagcct ca accct
a %38 g%?&%%icég(gg t(?ge},gﬁ%%&tf%cf ggacaagggcagéggcagca ggg acg&?tgtcggctc

acggag@ragnrgtcacacateaggyeabarociccgacicgizgaaagagagct t ca
acaggggagagt gttag Kappa Li ght Constant domain Protein

(SEQ ID NO 44): 5
RTVAAPRVR! FaRS DB S GG Vi SECPRBABMQNKVDNAL QSGNSQE

N e e O A e O Vg

NOLQSSHLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCP

9%?gggg@gggggg&ggm@gpwe%ﬁﬁ&&fﬁw@ﬁaeaw

RYNSY] JAOHQD WANENCCK Y SHE G PATHKTK T

a%%@%&%%@%i%%&&%gmﬁ% A EYPSDIAY ENESNGQRENNYKT

t GRPNJLDSDEGSEENY SR TYDESBRAQRQGNVFSCSVMHEALHNHY TQKSLSLSPGK
aagct acagct gccaggt cacgcat gaagggagcaccgt ggagaagacagt ggc
ccctacagaatgttcatag Lanbda Li ght Constant domain

Pr ot ei Kap@H@HtQohkhntd6hain TINA (SEQ ID NO: 43):

R L S e T AR R YAR v
SitassiidticQAKBEISY SE e dagteaby tedAtvARIdE CEraldgegtaqpccdgpapagtgtcacag
bi ndi ng agents of the present invention, such as the

anti bodi es, antibody fragnents, and anti body

derivatives of the invention include those conprising,

20 for exanple, the variable domai n conbi nati ons H6L7,
H5L7, HAL13, H11L7, HAL7,
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H1OL7, H5L6, H2L7, H5L8, HO6L8, H3L7, HS5L4, HAL12,
HoL6, H4L2, HALG, HA4L4, H5L11, H5LI, HA4L11, H5L12,

woi2109/16%269 ng a desired isotype (for exanple, |PE/USTHB/ 001122

10

15

20

25

30

lg&x, 19gG&3, 1gHA, 1gM IgE, and 1gD) as well as Fab or
F(ab')2 fragnments thereof Mreover, if an Ig4 is
desired, it rmg al. so be desi recg toti ntgagd%caeta% J)oiarggcaaa ot
nPEABESIECTipeYE ‘iaﬁ%a‘fﬁ{%??&é‘g“raébﬁcs R T S R T
ehcgattgcgadAtccatngigedtpagBicp@ngieacBaagvtttCdarapogppougigted by
reference herein) to alleviate a tendency to form
intra-H chain disulfide bonds that can lead to

het er ogapmi LLightiQonitie dbigisa Panéin KRE) HINOAd4) t i onal

RV RIS DEb B A A oAl RIS, DR ALER R Rces

C YTREQRSKIDRT YSLSRTL NeSKAD Y EKHK Va0V THQGHL S SR TR SIRGEE
the anti bodi es of the present invention to make a
specific desired isotype of said antibody: 29 WO
2009/ 10526 IRgH/AdpR A Abmbih TINA (SHQTEMNDgED):

e e L

StecateabidaCideasti gt Qi AckpvEdeipEAAgdddg b cageceegtcaaggegggagtggagacca
PCPAPEL L GGPSVFL FPPKPKDTLM SRTPE\{TQ/VVDVSHEI?PEVKFI\I\/Wg\/DG
\/CGacaccciccaaacaaageaacaacaaglacgeggecageage atcfgagcctgacgceigagcagtggaagtccCacag

Evighiakabig R SRvAdGdarauyisut chit ot Kb biEK BTY S(CKOV Rl RO K T
SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSDI AVEVESNGQPENN
Y

KTTPPVLESENASE It Cokitdny Db stiy B IIVNBARGINHY TQKSL SL SP

SRR e S AV ATLVRHAREARFAY BV AWKADSSPVKAGVET

WNBERK QSEVKIVARSS YLSLTPEQWK SHRSYSCQVTHEGSTVEKTVAPTECS
VLQSSGL YSL SSWTVPSSNFGT QTYTCNVDHKPSNTKVDKTVERKCCVECPPC
P

APPVAGPB/§ie FiRPKRHIDE b dnSRTRIE\SFSMDSHEEDREY QF HAMDGIEYH

15 .. . . . .. ..
NIRRT Y RS R b e
K sleiink(d/ Yhie va RS REEIvTHINC B i Taioha<IBTY R BIDL A\HEME SNGURE NN
TP PR YKL YRS A AR WA it
ABFKER SVEP A IRCIRITISCETLAhGGIAKIDYiFddE RGP INBGAIP IS RASTEG L,
P VI S Y )

Sthgrv BT A ids vkt B pgmens thereof
ChRGIREEKEEDIFRACERCEE KBGO defCR EPIEGDIEP R PURROMAMRIDLIN
ST R G RIS LB R R S A R
2by reference herein) to alleviate a tendency to form intra-H chain disulfide bonds that can
EEQX %%EE%]?Q{&F[Y&W%%E%(}%Q(VSNKAL PAPI EKTI SKTKGQPREP
VYTLPPSREEMI KNQVSLTCLVKGFYPSDI AVEWESSGQPENNYNT TPPM_DSD

Cadatltlohal Ueful ShiuenesTatormation 1 - HNRETQKSLSLSPGC

The following sequences of the IgG1, 1gG2, IgG3, and IgG4 isotypes are used in

combination with the variable heavy chain sequences of the antibodies of the present

invention to make a specific desired isotype of said antibody:
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Human | g&4 30
ASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFP

WQG\2009/105269 PCT/US2009/001122
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VLQSSCGLYSLSSWWTVPSSSL GTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSC
P APEFEGGEPS VFLFPPKPKDTLM SRTPEVTCVWWDV SQEDPEV (FN

%ﬁ%\/a@! NAKTKPREEQFN S TYRV V S V LT V LHQD
V SNKGLP S S | EKTI S KA 35

KBSPREPSVFFLR

FRBAHEEEG@BS‘«SFLEHP&(PKEHM(SR@*EEVTCVNB’IWS;@REVKFNWYVDGV
| BVEINAITKRREEQYN§TPRVNSVLEVLEQDWLN 6§ EFHKEHSYV SNIQAERAPIEK T1
t BEAREEQRREPQA YT ISRRSREELAK NGV SITC K GIRE A VIFWESNGQPENNY
PKETERVLDRADESFFOYISKETY DKSR WEIQ G ¥ FSASMHENLHNHETQK SLSLSP
s6&fuences remain the sane, which are provided in the
Exanpl es. The underlined sequence portions represent
t Banlap@@G2sequences: H2 EVQLVQSGGGVY
VQPCGRSLRLSCAASGFTFSSYGWH W VRQAPCGKGLEW SYI SSSGSTI EY
4ASARGSPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VKEGRISTGERSNASWBL Y PESNISE FAEDTAN Y DEKRBNTR YV K TR WGIETEPCP
VAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVH
VEAKITREBERHNAPRSRS VA VAAQIBSTWAREAREK VS SWRNGEBAPTESGUSK T
TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
FPARMOBSOGREECRYKIL VPBRNRWIQIIGH CEME
PPCPAPPVAGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVQZI\NWVDG
3u¥and@@3/ 105269 PCT/ US2009/ 001122
VEVHNAKTKPREEQFNSTFRVVSVL TVWHQDW. NGKEYKCKVSNKGL PAPI EKT
I SKTKWMWKMMWPA
NVEKQEBEIVYSEESSAF Y FSES LK
SEG(CEEH@SCWKSCDTPPPCPRCPEPKSCDTPPPCPRCPAPELLGGP
BROPEVRFIEWYSASGBEVAONAKTKPR
A%QYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQ
VKEREPP SREBMAKSIOR SOVIEVRABYHSON X UARE I SO ENM G VEEYHIDSDG
VSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK
VSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSVWNSGAL TSGVH
THhthan IsG4
FPAVLQSSG.YSLSSVVTVPSSNFGT QT YTCI\I\/DHKPSI\ITKVDKTVERKCCVEC
PRSPRBPYXEPIAPFCFIESFSHSTAIAN N FREEWQF SRV AEP A
MMKKBMMFWWYKWMMCP
I WWMWEEWWEVH
NMAKTREAHERIDESH RYSKL ‘ CKIESNKHYPSQEBITIEK A
1KGQP@EPHG’YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGK

HC sequences of the antibodies of the present invention as an IgG2

The following sequences represent the heavy chain sequences of the antibodies of
the present invention as IgG2 isotype. The light chain sequences remain the same, which
are provided in the Examples. The underlined sequence portions represent the IgG2
sequences:

12

EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWYVSYISSSGSTIEY
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDLLDYDILTGYGYWGQGTLVT
VSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHT

FPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVEC
PPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDG
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EVQLVQSGGGY VQPGRSLRL SCAASGFTFSSYGVHWRQAPGKGL EW/
SYI SSSGSTI YY  ADS

WO/KBRATI2B8RDNAKNSL YL QUNSL RAEDTAVYYCARDLLDYDI YT GY@YUSY009/001122
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GQGTLV 20
TVSSASTKGPSVFPLAPCSRSTSESTAAL GCL VKDYFPEPVTVSVWNSGAL TSGV

H

7 P y GKEYKCKUSNKET PAPTEKT

I v 1 =4 —_—Vv F:I vi Vv BEN
R E IR DSDE RS KAEYR KSR SL
TEPGK

SKTKGRPREPQVYTLPPSREEMIKNQVSL TCLVKG-YPSDI AVEVWESNGQPE
25

NESKTTPPM.DSDGSFFL YSKL TVDKSRWOQGNVFSCSVMHEALHNHYTQKSL S
|_gp@(VQﬁ_(ﬁﬁGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVSYISSSGSTIQY

WM SYW%@WEWSW%WT
A&KQBSV LAPCSRSTSESTAALGCLVKDYFP PVTVSWNSGALTSGVHT

GTPVPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDG

VS EXETK &R R YRBIEAROSRS RS VAN GCIMIYFEEPYRVSVBISEAL PACGYEK T
ThEAYKQOPREPQVYTL PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN

Sﬁ?ﬁgﬁméﬂéﬁ'ﬁi%%ﬁ‘ﬂ@wwé&ﬁwﬁwwﬁ%%

Fé@ﬁgﬂ&PKDTLM SRTPEVTCVWVDVSHEDPEVQFNWYVDGVEVHNAKTKPREE
QENSTF RV V S V LTV V HOD W.NGKEYKCKV
SNKGLPAPI EKTI SKTKGQPREPQVYTLPPSREEMTK 35
SLTCLVKGFYPSDI AVEWESNGQPENNYKTTPPM.DSDGSFFLYSKLTVDK
WQWW&&WVRHMGEV@W@WSTIYY
Vi d g SO R

ERPEKTEY EXRDEVD TS ESTCY WO QAGILY

TUSEAETNKER RYR R DRGSR TR S AANGRHIMFRERYRYBVBISCAL PRGYEK
HTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
s

SR¥ SRR FRLYE

il aRAI"V/-\\J"DVI'LI‘I"l"f\l"l‘\uI Livil DI‘(I

KTKPREEQFNSTFRVVSVL TWHQDV\L I\IGKEYKCK\/SNKGL PAPI EK

45 TI
S T GRPREPQVYTLPPSREEMI KNQVSLTCLVKGFYPSDI AVEWESNGQPE
3 2009/ 105269 PCT/ US2009/ 001122

NEVRI VREBEOENIBSHRSILRERCAASIHIRVDOBN WS RQUREGEAL MY YIRS T TY Y
|_gpg(l(q;ﬂ,FTlgRDNAKNSLYLQMNSLRAEDTAVYYCARDLLDYDILTGYGLWGQGTLVT

€ BREC UM SR s BICA N (R E Re LQ
> NETV SSNFGTQTYTCNVDHKPSNTKVDKTV CCVECPPCPAPPVAGPSV
o Tk kDR A AR YL LA Gy e sk e
wgggg:gm@;ﬁgDﬁlmvE%fﬁ@*&{@?ﬁ%&é@%%ﬁ%&&%@w

TFPAVL QSSAYSLSSWTVPSSNFGT QT YTCNVDHKPSNT KVDKTVERKCCVE
CRPCPAPPVAGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVQFNWYVD

1

e e TN RS
TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVE
CPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVD

GVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEK
TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
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Tl
SKTKGQPREPQVYTLPPSREEMIKNQVSL TCLVKG-YPSDI AVEWESNGQPE

WORNMBTTREM.DSDGSFFL YSKL TVDKSRWQQGNVFSCSVVHEAL HMEYT S HBY ®) 1122

10
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30

35

40

LSP&K 15 H5 EVQLVQSGGEG V' VQPGRSLRLSCAASGFTFSSYGVHW
VRQAPGKGLEV\X/ SYI SSSGSTI YY

\ PPV MR SRIRREN QO NV AR i RY el P K s s

T@E&K@PSVF PLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWNSGAL TSGV
H
Tg{_E;AVLQSSGLYSLSSVVTVPSSNFGTQTYTCN\/DHKPSNFKVDKTVERKCCVE
2
CEPQPYAQSSAGPAYPG I RKPE DTS G TERI FEMARYRUBYSKEDPFY SEINSHGETTY Y

GUEYMKART RPRPE: R\ RERBYKKRISNKO PAPPRKTLYV
TITVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVH

smwmmwwmmmmsw

L&B@&H&ﬁxﬁu@imcﬁmémwﬁL&W@ﬁwm@mdKG&V&&&GL@AW EK
a TRl R He BBtV §TELPKGFYBSDIAVEWESNGOPE

8%&%%&#@% L TVDKSRY GN@‘]?'Q@S HERTHkHyTOKSLS
a

(== riable region wth an am no acid sequence as
descri bed herein or a |light chain variable region 30

with an am no acid sequence as described herein, may

b&3f used at either the N-termnus or the Cterninus

t BVQNEQGGHYY QPGRAIRILAGA ASGFINSFGMEYIVRRQABGKGURWN SYIFSSGSTIYY
VASS VKEGBRBISRDIE A BNS L I GRMMSLRARDTA VA YCAB PR YIPIWET G O WHERGTLV
s AYRSASTKERS FERLAPCERS REHSFARBEELVKD Y FRMHVINHNN SGATFHSGVH
dCIWANL@SQCIMSDSENWRMNH‘(HI‘QTYT@EVDHKPENEK‘UDK&‘VERKCCVE
S @P CIRAFEVIAGES ViR FEPK FIITERN DS R DP BT OYV VBV SHEDRERQFNWYVD
b iGevRga KM R EHERN S TH RGBS WNT eg0 DRI ROREY RY R SNKGLPAPIEK

PraeRK0 pREBIANT B SREEMPRO B L AL LVKERY BEBT AVRNESNGOPE

SRR e o U RS Foo bl SEEUREN, % oxsLs

i nus or CGtermnus of the specific binding agent
pol ypeptides such as an anti- Ang-2 Fab or Fv fragnent
(obt a| ned, e.g., froma phage display library) using

rtpersefSpesificBinding Apents ar t | san. The resul ting

fusion 11{35 Rﬁﬁbﬁkrﬂﬁ%b{mﬁﬁt Srid Me%@io:b)fhel&)?yp@ﬁtxd%s &fngrlsRg B hmino
A or Protein G aff |n|t% col um. Pepti'des and proteins
f addsequenceNanEblerdogiain chAe:2 antibodies. 3pdigrs lispgghain variable

PlebidHSAR0RY Aol seQ@e%E‘e IsQiéﬂ:‘;led)he‘?ém bld fi lﬁcham varlable region
substantially greater fe in vi vo% he
uiith g amingdaidspqranee as dﬂcghﬁd harefru gy he fuéeda?ﬁ either thed¥-gwminus
aB} RYe- tE:?rth' t§Bhd GMIrOM s rAR Fb Fe3ln QR h&’&ant I@G fghon

eptide. The Fc region nay be a naturall

oewqutwgtogf‘éhqr Siith @sherapeutiperiotsia sugh as thecFap of an ﬁﬁs gveecific

CehtitRly) af ¥8lbhAifSan dpwme 8 etrhﬁmwmcgrp%@é dubh Rfctions as Fe
circulation tine, decrease ggr.egati on probl ens,

efesepten higding Retgin Adi rvémwpmmertl figgtion ppd paikaps eYrygaiacental

Waeksedr TChp6h Jrai, N&gé, 307 %15@h(myf1be human or anot her
speci es, or may be synthetic used to the N
In one example, the antibody hinge, CH2 and CH3 regions may be fused at either

the N-terminus or C-terminus of the specific binding agent polypeptides such as an anti-
Ang-2 Fab or Fv fragment (obtained, e.g., from a phage display library) using methods
known to the skilled artisan. The resulting fusion protein may be purified by use of a

Protein A or Protein G affinity column. Peptides and proteins fused to an Fc region have
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term nus of CD30L to treat Hodgkin's Di sease,
anapl astic | ynphoma and T-cell |eukema (U S. Patent

WON2009505280, 981), the Fc region is fused to thePdMBES2009/001122

10

15

20

25

30

35

receptor to treat septic shock [Fisher et al., N Engl
J Med, 334: 1697-1702 (1996)], and the Fc regi on is

b e, RTS8 R SRR B

aAsopnfukioe to zinylheegtén illd)@us(fdsr dimérmauérﬁnalndxenmbm dfthe fusion

ant.i bo re 0Xi .C

QBRI TS isdesfennre B bR e k. s mal B frerea o
ai’rﬂ)ra\tetcafﬂnﬂ duetlmei lsaaeh&p dtera‘pemckqumlmesl,@nralgmm tinfsg decrdasy
@ggg%)g(gg? prg%grﬂf etco fOtl{xeﬁ e§an%plesq<nown 1n]tge ar? mcluc?IQ t%ose ZhOeCr)eq the Fc

ardgionpaichmdy bd¢ BinahSor apdthdr opdcies,toy mag bd syntteticidefusedcth the N-

S e}‘lﬁ‘ty}lgsﬁf é’l§30§1ytf) %aggfoﬁgklggblsgasre%{ﬁt llXStl yéxingl%%l%%ng Jg%%lllj{eukemla
d (UHSSPa(tenﬂwaswsm dedrRegsgion ibfictdtoi thﬂ TNB xeceggor to @xat septlc

p%ﬁ@z“%@ﬂ% 1 N En lI Jg\é[f‘gh?‘ﬂtlgg (ﬁ? (%gﬁe?n% tﬁ: 1)0’ reglon 1S fused to

g??(l)ﬂieaéoeﬁto(te tl@at,AIﬂntS}{Caﬁtﬁllemall (Nahme(,BBI% 52640 ¢t488¥M ci n,
. at es nz e . ..
con U SPaY CaRRLHEEY S Gt Y CERS TR BR b Mo REF appocis

ZG'h{cﬁ\BEEPa')dl()re cytotdxic e nhdrik genetatly omoragpebiblogichléy active, moieties

h t,. of
s o M e BindRe afibh b eor P Riten AR YR p Sy
t 2. 809519&)95 (20000 @y tabxic ﬁg'eﬁtsa)fthﬁtmai‘ 1m‘pﬁ)valaiitll@éy|-med|ated
On Sit a tern

Pt Bk 01 B weR mianteE P nbsna Gy o e

pt‘:eﬂl deathsradiofsbtopdsectemetiefapeutividnigs (lgclagﬁg‘lproﬂmgd)QNmtegal toxins
{ f tid {0

N i T R e b N C LA T

atlentieat ccaijlt@fem Glg. \ma,ytd:nbmoﬂ p@mlsf catecbaelnﬂctlm,gptca)g eadfocorgugales,
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There are various conmercially avail able fusion
protein expression systens that nay be used in the
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vascul ar targeting agent consisting of a truncated
formof a human coagul ati on-i nducing protein that
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term nus of the sequence. 10 Insertional variants also
i ncl ude fusion proteins as descri bed above, wherein
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the gap opening penalty), as well as a conparison
matri x such as PAM 250 or BLOSUM 10 62 are used in
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enbodi nents, a standard conparison nmatrix (see
Dayhoff et al., Atlas of Protein Sequence and

. o Ry R

SWnW@B&ﬁeﬂW%&ls(nlmal)sorf V1), ttive pBllyppiNésdar wlooipthe psroent sequence

Fé?r L X%Fetﬂgg aetfrﬁgne éiFe ﬁ%{le(#fhr ?pg n%?mattc m% 891?611‘ Ies eé:{l\l’f aﬁxgno

c WtheS‘omtchedlsphmldm del’E@mfrrBB bjavheragomhhgol'ﬂ deftam embodiments, a
Bi, ol

45 1970);

CEMTFT CORTHUT it mpesohy ahps it fiaepide bl e
S tipemgé di9GhpL” is tﬁapvei-@a af thy diag@nal Of tﬁapbnhpengmhnd?én bditg/used;
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UQ‘&T E{ag%aﬁﬁs Ehg écogb%r \Péxm o raéﬂ%%eg}'%eac erg C on%g i B m%tcg %y the
e pirdclilareninparisbin maﬁ&pmelmb |emmbmnawe(wemh mrsealtyhlel 0 times

def aul t tid

e RRRTUST 3 Eha GlBRr Ry TREr SR pRasum
262 hra ueerih adrjuretibrodithnha blgorithime Ip a¢rimednéroginients, a standard
ﬁ%'X;Pa(LBJ'llcs:c} ela%thg ?se%ag}oﬁ]t Zﬁf %egfc rotein én‘El?ernlf:eS c?nds Strugt%l ude

( 3870)78) fCoMRAN 60 cormgarisot matak;dﬁmﬂ(oﬂ’ e+al, Prm MﬂIMad:S’cz

P56 il S b o Tohe e SR P e R g by

Thﬁal@flmherrenti oned paraneters are the default
par ane ns.

O her iri eeﬁtﬁlln gwgg%gtgcb%%amegerr@o& 6 é)ﬂllyﬂta)tlg SI?QP n:cgg m%a iaon

exichds thefolpavingd: t | es, 35 conpari son matrices,

e, SRl o gcho TR b S

int heCBmpgisaﬂmvatxuaLOSNMtﬁ@lﬁemeraa@lﬁ%vgeL, svpugl BR);9,
Sept enber ? 2The particular choices to be nmade
w il be 5ppaten% to those of skill in the art and wi ||
dependGap Ltipth Pepleei4i c conpari son to be made, such as
DI\lA—to-ﬁNq' rot.ein-tao-protein, protein-to- DNA' and
addi ti g £l O)l/c?o "‘e‘{‘%{'WQ’t he conparison is between given
pai rs @he 6AGpeopres may he Bseflmdth ticadbeveGaRineterBds tcbiitdin ar e
gen rall referre r bet e en .
ekt B at i atl paRFIAR T ke AR ERES AL Biypentic
Bhdl@ﬁsms dalpugekidr moan:é)laltyAfSr cn;legapi) @sieg the GAlealgcwem.y

ol | ow't SR Taie R et RrbofBRiGY o & reaumee
( 2ovapakidortsiimmiyde Ehe fSllovdog: ub and
Algorithm: Needleman et al., supra (1970);
Comparison matrix: matches = +10, mismatch =0
Gap Penalty: 50
Gap Length Penalty: 3
The GAP program may also be useful with the above parameters. The
aforementioned parameters are the default parameters for polynucleotide molecule
comparisons.

Other exemplary algorithms, gap opening penalties, gap extension penalties,

comparison matrices, thresholds of similarity, etc. may be used, including those set forth
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D. R Gen, Eds., Sinauer Associates, Sunderl and,
Mass. (1991)), which is incorporated 10 herein by
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either L or D stereochem stry (except for Gy, which
is neither L nor D) and the pol ypeptides and
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S tiesi@e ehigthalewill bé agpaschetotiede of skl inheeint and wikkig®@nd on the

T T T
r ENeY; afdladditivhal®) alll’(ﬂhér thd dvenpadsoariseetwdengivenphiesciflsequences (in

hayi t or uencge Xl: X2-X3 ul d be X3-X2-X1
R e A By SRR G R0 5T P Core et add avee
\A/dstntga'sm?f saqueAdEO (ia, wh}idhe:aaarﬁ/’(ﬂi‘ﬁt @BLASTA #re pfb&’rbd)(g

termn sequenc 0 m No S |S rever . ..

ool i s S TERRT St et onti gt 4:5a5 3aF B Alfreviations
afdlbw&ﬂnidﬂtlbﬂhEusaEE Sk emenhdogRIA $yathesis Zﬁldﬁd&i’oﬁplE soGelub and

GYRSCT TR SRR X AT TN

ahetkiabh séferendedror @mpn@oml ds, N aI kyl anino acids,

lactic., acid, and ot nconv |on a'd my.
oo Ineinnal ndl Bk st LR P Sos BB (ReeBEh B Which
pisakRidr Li rrcbv E)m hidthe pcﬁymﬁdiee and)éonqmexoaxvsemheqnabnta:mmﬁbn may

acids. i ncl inmta oadi ci.d,
bg?rglprg[: gﬁ?rﬁ métﬁ)&ogstgﬁf)w(gwsgbes oge\g&%ﬁg ]rj reo&emls?ry is
apiefoed! Yhd ﬂvéﬁﬁbﬂ als@pme]ﬂm*evurxe nagléatl]es mhbﬂamaaepxmmo @rminal to
acl (d, am nohept anoi aci d

o T AL S oL AP RB B P e et o o AT feverse of a
dindEciile haviy the neréiallseqinae X pARXe Wooldlb@ X00,6X,. The invention also

aPRO A P R PSR aPse VB el fisarons

altdrinakel@ucd sfamild: aci‘d%ﬁhy{ldj&eylahm&:sxdﬁartmStemermally “L”

N- nmet.hyl i sol N IvaI norval i ne,
nS?aI“é?fg?rﬁgre agﬁe t{“ﬁ%]m% Wpr ol i ne,
y-car bstey@hsumaﬁmé g Demhhd\ths) dsﬂthemwylcys\ren&onamrmno acids,

ﬁ@?@}' . %Mq%cm Flﬁ:@oag %h Oﬁé&%@h@ﬁ@tgﬁagfﬁt X dg%-allﬂy] amino acids, lactic
hyéla,any bthsﬂ WhRonv@nténBEAING &Jidh iy i@so baR6ltaBlcBmpsriehisfér
am no

and anmi no aci (e.qg., 4-hydroxyprol.ing)
spwwegf'ﬁsf of g PERsEnt dySRY Y g@"ﬁ%@f iipooverfippel aﬁ‘&ﬁlﬂ""“de
eRcthat 1igiita@de as inoadipie deid %taﬂﬂﬁn%pﬁdt@ﬁhind@oﬁleﬁw asiges i s

the. 5 end; .the l.eft-hand .direction, of ubl e- stranded
39111%%@@?01 BPEET T RSP A aﬁ&og?ﬂﬁ*&o&?ﬂdde

S &ﬂtﬁ@ﬁS@ﬁyric&cfdeﬁrﬁhbﬁdleh@ao@cﬁ dtahﬁno'ﬁutyfib h&ld,deSosinEhe
di.rection of

3' .addi
t Aaminopimslic a?lg %?la?m@w%%?fﬂgﬂs@a ﬁﬁtﬂatﬁﬁwgme
dhyrogfly e, al kg B sint, 8GHRRFproline] BedebMBsind, fldlidolbwinieNy-
t he uence [ are 5'  to the

S se s the RNA a whi C
5me@ﬁ@'yafnet %&Oﬁm@aﬁg'&wﬁmm%Eng@V‘é?‘f'@dnwllgg norleucine,
" BRI ARy SRAHRONGR Sy-carSRJEl8AMEte! ENININSrifRthy Rysideee-RNA
strand havi ng the same sequence as the RNA and whi

ch
aretydhysing Orﬂpsehoswe, Npeetylpraingndfarmylmediopipe, dmethylhistdine, 5-

r Gy bty RireOo- @ﬁmetﬂ? WEifeE 8l Gl YfliGE Smino g&ﬂ§§{d\éﬁﬁﬁovﬁlds (e.g.,
am no “dci d substitutl OnS rfay enconmpass non- nat ur al y

odduidrexyrgolinghi no aci d residues, which are typically
i ncor p@frﬁiaﬁ?, Wes€ &%mfg@bth%' fﬂ@ 1RVRhO e 5 single-stranded

polynucleotide sequences is the 5' end; the left-hand direction of double-stranded
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rather than by synthesis in biological systens. These
i ncl ude peptidom netics and other 10 reversed or

WO poseneee f orms of amino aci d noieties. NaturaP¢HUsS2009/001122
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occurring residues may be divided into classes based
on conmon side chain properties 1) hydrophobic: Met,

Tﬂslyn%zeﬁtldedeﬂﬁencefés fe)n’eg % ul rtf]ae 9&1% I'li"he fo re%t%sdf 5’%6 B
Lydditioh if nasognt/RAGA daxﬁssn;tthﬁtrefenréd to amhe trmh;ampftxon direction; sequence

orientatjon..d ro. and .
prons PRI o B e e S n PR Cimdfe w5 to e
nméyend bf/thb RN A thansaipt heneferraf toas "lrpetldae‘rseq).fenmse sectuendeesgons on

cla for,.a .nme r from anot .
BT st oy iBE R S’ SeliPBER R RE AT SnieR A& s o ghgend of

oihetltNat\ haﬂmxfptat‘etr"efeﬁd(ytotab addovanseednosequangaslis W t h

non- hu

n an es,.,or. i.nto the non-honol o ous )
r egi on ﬁ%e %‘P% aqif Qubstityriong 1Ay 5“%°Hz?ﬁssc“ﬁg-ﬁ8tg§a, ly occurring
aembbdmrdgesﬁdmes: avhichiare t@nibanjfi nm;tosated lls}echbxymbamatldtei aynthé’ﬁs

ggﬁq‘%)é b}s &Yé{ﬂh%glggl} ‘ﬂﬂ'gé‘%‘ Syﬁw glg'lgfehmcﬁude r{)&@tl omlmf:%c‘g and other
baskseddr m\teetemgodnmﬁmbn@adlq/mamdesc har ge

E:I_?_Zr g; &Qefu@ajltglolgiéur?-rheéjh?ers %}% Ry? a%ﬁ ﬁg g"lfls_(ﬁ%szllg)@d’ on common side

cylatnepmﬁa!rdgsstl ne (+2.5); nmethionine (+1.9); alanine

(+1 8) ;. gl hr 07) serine
-0.8); D &ﬁ&%‘fﬁ)gﬁ ?&)[éé"%l)a \?g’;ﬂl’%’slllée -1.3); proline

( 1.6)2) h| ShewttahRydrophil) Cys)| Set, aiitatAsn(Gla 5) 30

gl uta (-3.,5); artate (-3.5); asparagine (-3.5);

lysi ng%i1 3. i'fhcaﬁ\ap’scﬁ $inine (-4.5). The inportance of

t he hydyopablsic Hig)Ine, Aar:g'; d index in conferring

interactive bjol i.C function on a tein,is

inder aobou rerduRi R e onda o] I By 5

157: 10%) 131 afchfd82) Trp| Ty, Bhdknown t hat certain am no
acids may be substituted for other am no acids having

a simlar hydropathic index or score and still retain
a sim lFa:rexSE:plej winagheatatiacsubstitttions may imvkiive theeietraggesof a

b h
> BEaPe o She raerP Vb R) B eml Hoin sisher ShisC Ston sl
S “*mmestmw terintoddueddi into r@gmrxslsvfmhmsmammm@ahmoe hiomailagoss with

un\ll%ll nhg dleé or. 1qc Ith% n%g hPrlémglo%glfrstr%le%]s%%o Eegféar tain
enbodl i[rennhlsng $uch slmngcst kncurd(hgﬁo asmam andlodidkeedts, tht hydomtiso

%ers n,the art tJ] ti,on of.
amm a01dsm ecgn51 (9

0 aCl dsS can e e ?ec llnc\)/%lyHa(?rl])e%rhaSSlgeSd aS of

hmummthut indext gn, th@bafstsmd:’ itk Bydrgphebieityearidivbarpe diaoetgtemxadxdsy They are:
T 'i“ls? 1l:l(|: Qeg(q-fl g 9 me (Q4 9}' lglgp kg}e S)Cghen)%blxn% F%e ,tcgstéme/chtme

use NTInNG
t h’éz Spr @etkiohine &sleﬂ) dlmine(rHi 8); rglﬁmeco{wl%hxteemne he 7y saak ¢9t8);

]Zt?pha ?-8%9%'{ d{]ng ;R!'qlllc I 69fhfs?d1 2} ) E:ué% ate ?-[;l% '5)6
agludamme ((-:3)5)!; adpatas(-No); Iaspatagmle lemSI),dgmm (€1.9)yarglgiginine (-4.5).
ant | ge[ﬂlg {ntly}é)i‘tance of theWyéropthlc ammo Lid mdeg é%n%et ngolilteFaQt?ve

biological function on a protein is understood in the art. Kyte et al., J. Mol. Biol.,
157:105-131 (1982). Itis known that certain amino acids may be substituted for other
amino acids having a similar hydropathic index or score and still retain a similar

biological activity. In making changes based upon the hydropathic index, in certain
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10 protein. The follow ng hydrophilicity val ues have
been assigned to these am no acid residues: arginine

W@ 2890)5269 ysi ne (+3.0); aspartate (+3.0 1); gPCE/HRWDL001122
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(+3.0 1); serine (+0.3); asparagine (+0.2);

glutanine (+0. 2); glycine (0); threonine (-0.4);
18{)%{] mergtii Qlle esulr)]sé’lt5 10% bamlgﬁg{] l'hos% E}d(ropfh%(j mglceﬁ are w1thm 2 is
m‘bluﬁ)d I eexmlmembc(dnﬂgn&) thOSeS\&hleluﬁB mithin-1l. a8 mcltlgﬁrdomdne certain

hen and tryptophan (-3.4). In
rrﬁ'l'(lFO(%me aﬁ“’é‘% t@seg%&% lﬁdgler% | ar hydrophilicity

val uesltis aisccmdbatond enboatt manhs subktitetionsafbi&é arhind iacids cah be

am no_acj.ds. whos 0 l.
" PaRE e S RE ol BIOUIGH, el PlS S Bntib B Ca,
Wiﬁtnhiicmal]_pralem dr peptidel éatrebg ncbated isoatetded Iﬂor2@e mninennoiegita
ncl.u
ﬁmﬁ dbrgent§ Ias %Qhep?re%tr?sea&{l ﬁergaé %)Odlélau ehéxg grestﬁaq%cgr :X/erage
bhﬁdrﬁphﬂicnhybﬁa plphahrl aCgdvymed bede hydagplohtstyauf éts adjgent amino acids,
referr Fore redlons " |ar
SRR B oeRRist R S PlES Gost s SR bopernyy te
Tatvken.1 Am no Acid Substitutions Oiginal Residues
Exenpl ary Substitutions Preferred Substitutions Ala
Val, Leu, Ile Val Arg Lys, Gn, Asn Lys Asn - Gn,
G u, Adpe Gllnwirw@&pd@hj],ici@ﬁ valuef\Bave Gban astyred BetheseAldndSeid

AlregldAS S, argmme (-Aﬁsﬁ)o Iy@nﬁ (+{%))Sasp dte (%?&’:k ﬁ gluérsélgt’e (ga%{ jtFl)S;osérine

Met0,3)Adsparagime((+0Rheglutddainé eltﬂ)cﬁ)r@ydhic (WDt}ﬁémﬂieIGBBﬂS}oline (-0.5

zl?g/agszo -E 89%3' c?hne &b SS’ [Sly'\g%l]lneﬁ gf Eg tm)%hllclz:n? lldi’e) zililné (-g‘gﬁi’leucine_

Agh. 8Mbiolduem¢ (- IP]8§3,tyrbsm£ 28, plﬁélmglalaemﬁ (-7ah and tbep;opmne(, 3.4edn

T¥n klng changes baséé upon similar hydrophilicity values, in certain embodiments, the
substitution of amino acids whose hydrophilicity values are within %2 is included, in
certain embodiments, those which are within +1 are included, and in certain
embodiments, those within £0.5 are included. One may also identify epitopes from
primary amino acid sequences on the basis of hydrophilicity. These regions are also
referred to as "epitopic core regions."

Exemplary amino acid substitutions are set forth in Table 1.

Table 1
Amino Acid Substitutions
Original Residues Exemplary Substitutions Preferred Substitutions
Ala Val, Leu, Ile Val
Arg Lys, Gln, Asn Lys
Asn - Gln, Glu, Asp Gln
Asp Glu, Gln, Asn Glu
Cys Ser, Ala Ser
Gln Asn, Glu, Asp Asn
Glu Asp, Asn, Gin Asp
Gly Pro, Ala Ala
His Asn, GIn, Lys, Arg Arg
Ile Leu, Val, Met, Ala, Leu
Phe, Norleucine
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Ser Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe Val l|lie, Met, Leu, Phe,

wahews/ 148269 Norl eucine A skilled artisan will brCHDOEZ0Y/@1122
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determi ne suitable variants of the polypeptide as set

forth herein using well-known techniques In certaln
oanbhodi nrnt ano lkill ad i

" .
\"A IR ER 2 RAY \J \W A B A3 LA™ | I | L ||U (J.I l lfu | \Jcllll | y

suitabl e areas of {fﬂﬁ % e t hat may IE?e changed

V\: t hnnf Hacf rny| nn Aal, nA ﬁ hyv, t+ Ar gethe rgru oRs—hot
bhPfeved to be | nm gﬁa}mln‘{ Df‘aé’f‘ %g‘i{tiy'i}‘f lA?/ Mecertain

e '1:nr*|_| nrnnfe ohe ¢ i ! |Fy rneld es nrl pnrflnne OF
t el ecul es t hat LapEhedles or vad am;ngLﬁEm—l—ar
pdi§pept i des. In (éF‘E doh lepdlddi nent's, eV areas t hat
nayv_be_| nportant % hi ol nm cal activikty or for
stI{met ure may he g ﬁllﬁ ect to conservativ é{m no_acid
SLﬂ?ﬁt itutions wit hdht. Adgs €5 ayi ng_the hi pIMgi cal

al it ho Sﬂadverselv affectlno,$m9 10
polrppepti de struc @yePhadditional |y, onel¥killed in
tlyrart can revi ewTgt PhefThr.8ef uncti on_stRhdi es

idéaiti fying residlifls, Met, k¢wrPhear pol ypeptliedes that are
i mportant for act i ild4, Wodeucgter uct ure. I nl_view of such

a conparison, one can predict the inportance of am no
tein that cor

acid resj s in
oot T TR i B SR SRRRT e B gice o
Stet BsthUhetei Lﬂ;ufgl vVGlll-lalrowﬂ lt&hﬁi_qm-ﬁ IfRerainkeimbbéiehehts, dnbekifléd in the

may opt, fo | ar .am no cid, . .
CHb ey tdshii s STPl v of he maler OF Bt Phioes Pahged aibay dsgfoying

r ﬁﬁivﬁyl gﬁtar@aﬁg &giohé e bem:v&chta bagmp&ant fol stividy) alnyz@aih he

t hr ee- di rensi ona I‘UC ure an am uence

PR A4 GRS EEE KPP PhoT P EBUFY DR aserved -

I ﬁ}nUdg&\Mclli_Defr p&lyﬁépndemf{@emtd éibodiditatsSdiieh gﬁﬁis thit éﬁdyebeax?portam
edi t he nnment o a no acl resit aues o ;

DB Bt qetra ettt or TPLUD R ) be cubip AN PR o

S §ubstirtiting wnﬁlaut@es"tio@ing tirBiclogioat BétR ity ON@ith@k hdvieBelyiaffedting the

choose not to nmake radi cal changes to am no
aB‘?lﬁpelpﬁ% Y& redi cted to be on the surface of the

pr ot ei Addisibiutip, c&ﬂ@hllé@ﬁitﬂh@ﬁcami&esthmmad fuaetioni3tudies

t t h
\BPRIVEE resighEs 1 R ok FrPlifes UB1 e mO B gt Sepisty rgrocture. In

Vaxléwa)lﬂhﬁ:h @@binpirlbm@nacai prglie t}&mnpmaed: df zﬁrlichidld tebid @R in a
desired, am no acj d %}al‘l ant s

at
b e BT SR B i LS MR predBediret (R URRY B
t fragirsikisinhied profeinsh ©nakkilled i Zhe\ ¥R MH0SHt 10 SRGBIcally similar amino

PCT/ US2009/ 0 Such, variants. coul,d be used to
SRR R CT Oy Pretil Maan R Tiopa et For
exanpl ©ne iilleddn Gledtrt?cﬁﬁ)h'led alyzhee tl&e@lfl&ﬁgs&ortaostﬁxcture and amino
a%%l cul ar. a no aci resi due. rﬁu lt ed est rol¥
uPissapense in 'F %ﬂ:@&hat SFucHire syl 8o éi&"tp“g?st TVISW o7 Seh s
Wnfdimatie) ofe skilkkd getheay mag prediet tiedlignnlent aftalinio avaf @sidues of an
thered froms ch rou

based. on. i nf or mat i
REEPE R ESPRshE 15 v G o g, o1 SRAMRBLR g, on
dﬁdileaerdrm te attieayafibdie natab dakevadicsl chatigehi@rantntdoRid fesiiues predicted
to%%logl tl?eesurface of the protein, since such residues may be involved in important
interactions with other molecules. Moreover, one skilled in the art may generate test

variants containing a single amino acid substitution at each desired amino acid residue.

The variants can then be screened using activity assays known to those skilled in the art.
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avoi ded either alone or in conbination wth other
mut ati ons. A nunber of scientific publications have

whewp/10e9ot ed to the prediction of secondary PCT/US2009/001122
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structure. See Moult J., Curr. Op. in Biotech.,
7(4):422- 427 (1996) Chou et aI Bi ochem stry,

1%%{%\5a icoél eil%z 42f§?t£h g mf('%rgatlon abOIF SUI%EF vamgté/ For f:xample if
Reheedlscoﬁé‘reraﬁaﬂ\d‘ﬂhangalt@h partldlﬁarlhﬁﬂﬂdlat&ld(rigd’l&)wsu(ﬂﬁbm &itroyed

u%%ﬁya:‘?y rjduceéé)r g%syct%g 4acgnxé7 djlrlants%@esg\cr;lg? gpan%e mEPE g‘e dvoided.
ptnocgham;)rm Easedwrr mfddnyncm\@tﬂe&b ifiemt suclamstIMexmddnents one skilled
pi eg %r% can g e% a( n a%xin)(e tg? t?rrn(ifnfota?{ggwher% gusx{égr suggﬁutwn%}lould be
rmvzt&dleldregher fatoine eo(nampdnbmatiomwpodtlqu epntatndms or proteins
whi ch have.a S

entity o t an 30
or o iR SRR b Ao e BRI B phdon 87°
S sacondacy aﬂucﬂump cSIeeMoaB J., CilreOp. en Brmteclgr ) 422042 7t(h996), Chou et
pr pt P row
Ahiede oy ‘ﬁétﬁé?%%%@9’?‘%0@0@52%2?@%9 i Sz
[ nl@l’lm)d Ch@p dtlad, odt Envyinal Revatrdedas ddol. 1Bodigl47: 4\5-11#8 {19a8); Chou et al.,
struc | .,
R R e, 272 B S5 S o hiph s o 98 F T Bl
S Mpges tre confidtes progranataradurtentGuaviailablyto aSist with preBlc(lhg secondary
7(3).:369-376 20 997 that,th
RSP oo driredicbe setBiap At RiiEbed lbirBialony,
t hﬂﬂelmgn Eer eaamplleimaolypepﬁder or@fotahswmcmnaazs akequendeadantity of
resol ve

{1
GERREy TPl i R b 4 e hoyB SHEI sporoy! opoloies.
pffﬁdrecém Q@Weﬁﬁhlﬁd]a'bye1nSstrllct01taUdaaablas'ec(PDB¢haistpim$tedlenlgahced

g é%gg%biligiD%%FC%e’l‘{k{r%Ft%it‘g? rlIEJCt(I:l{ nl,gethe Bi. ol 1allrglrr§t)gl) (étéolds within a
( ih&Qxﬁe))ilde § prpbiieinés sametlings iSe HQlemé, m:l akid, REG 2801 x244-247

2@@9%}23 8@6%! %%tbd @rle%nsétegtxal : ur§|0p ng’yc% ﬁzoha%ngb 2376

S€1997)) 8vif th&k :akk30Dmited3mBberl AN in a@wbn pelvpépltltie on@aotgin and that

| nk 999
(Iirgcg%%’ltlca\q nurE:ltéerrtoa%1 gguct% n%gavegr%ﬁ Se:)sc’)lvedz1 9510 Fa \1/) dictl%l% fIfbecome

| dmahvati@llglnyomyhraw on varl ants wherein 30 t he nunber
and/ or 8X%ona§ff egloXso (!:tll ors]ec%}u;a sI'Er%gtulro ee{lﬂcgg 'It)hg%agiﬂlg" (Jones,

conpare e amn sequences O
pbl, ﬁwevpapdeStrdlan Iizdr,t7éa)137’éﬁ‘b0k9i97r):;\ﬁipsl, et pt Gmeictre; A€1):A51 8

CPBRE e OGP o o SEPRG PRS0l A0 il o
| Mﬂeﬂnzg’biydﬁﬁ)]m&al59dn9%])1®lbsk0\chaf ,aIb'oe Naz e@a&by&'ct J188(13):4355-
ag&?%r es andn volu 1eorna oglcrilﬁ‘asa%rc]:T i%ee tﬂ{ol% supra §%9?fr? (? B%Wagrosupra

r 69pde except 35 pr ol i ne. The subst itution of am no

3\8 gog %ues 51%ng%%268@9&6 (YTS g\%ulgg] th e@{c%\séilglo% vgrlanit"s wherein

f the ntiinberadd/ot nypmoﬁglymsyldtltolmsn«m bearz*lreﬂey dorap&ed:thalnemmmo acid
nrcl:gst olf\{heﬁ ;%élrent ﬁg ep (EeUtIh QQ am 1ment< é%ro n vaﬁ'laﬁt? comprise a

uence e an exi's
cgnehtemdrl%ta noindennf NAliged gtyomytdedl $i®s than d@matvegeoteint An N-

1111!&1'% gglésa?jan&? Elp 1? I oa%{egllz%cng} F seﬁ\d\gl]lg?r leAysn-t)ﬁgtgreoq tAI']H-?{-?hr
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ns:%’lil‘n\k. ! Th@%%ti&llﬁgl? 3t Miffo 1di& %Eﬁges téo‘ grg:!ltg kh?sns%huence provides a
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preferred anti body variants include cysteine variants
wherein one or nore cysteine residues are deleted

WO e@pile26subst i tuted for anot her am no acid (eP@r/pPsS2009/001122
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serine) as conpared to the parent am no acid

sequence QIst ei ne vari ant s may be usef ul vvhen

antlbo n a . bi ol o

2 eteat hF st BffideR of oL Slipp o PRl RleSPE Pl hmpev iy

[ @@tﬁhwﬁd)rs whmhl ethmumna thxsdecelsnce@ual r@nave aw axxstangthelmked
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nMiwhe@inZae bnheredttinked glybesylaltnbn Elgas (typicatlyuhgsatiaedte naturally

cysteines. According to cer odi.ment s ' .
ERaliE e R e % Rl R b NPT} il Aiona
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bt dierpgreaf dmine ddidsquennel/ @y‘ste(irﬁ:)vaﬁmﬂf mky b usefdtivhen afmtlh@hes
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C Bt R SRR LBt sroleh e Blonlo R RS Mg RECY §EHRS or

b medify éthdsreﬂmcxnohdt ptopatieudsssucin pdigeppdas e Atcordiag|tosietsin  Or

dis t her, type f seco structure.that ..
O hRpsfhat. 35k by RS Ranin SR Rbiiions & Hifirl dppiments
acdns¢reativg rammchcmcshlyqnembnsj @nay be mdarnycheamhrhuy dsdcanﬁyng sequence

S re r e rote r
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T rttxepiac&tnealtarnlnd\laﬁdjsiﬁulaﬁdt t&kbto(bi<aR 4 helixlthet cepres inftheparent
tecy: (biAR 3 h ihe fth
L8 Ry SRS ol DY &
h&quemp)) tEXalableud)f drte'ﬂcctgmzbd\pdly;&ppm seemikiangand eetiagy stayictoges are

u vall, a
TR AP G PP G
4 Breedd@ and Company, BRw Y3k (@34))36&0(851;101&4 ,Prdié?m S&ﬁcturB I.C Branden

i%d legf)oz%ge:ds éarlafg’l’u%fhmﬁzﬁévi%%ﬂ(g%% (?91?1)) add oﬂlton3ét at.
2Natore 354405 (®91)aci d repl aced, while the Ii ght chai n

sz gg)fﬁ%speilgc ﬂlfimg E%engglo%gdle%oqmg ngenjhg)h tl%‘lZérE %)glgpelp?lde or
apé’pltide substituticpladaredmay Hade WOt tilﬁ)ﬁ)é@@l’ve percen’t of the original
Pg:nynu§2 09/ 001}2 aceuDeI‘r tbl ves rofnt Spe | fi Ch Bi ndi Fg} 50, 49,
AFERP S TREPHV EWTAET i OPRVIFAL: GEr AR FhaRmay pave
sﬁ)tee7f460453|4n,d43ng2 adrettt 31;(38y47e§ﬁ |36|,e}s4 33,Berilyza, 29,8, 27, 26, 25,
| | [ n [ P I

‘2& 2?1 ca?iogﬁs . %9‘7”1% E‘% 1?,%1% Lzsg?,t% &R d,dqegtngaf orgammo
saxbctteptacﬁdl, ohilothe aghtmbanmmayl ha\&SZISd%% 29er 20,d19] 18, 17 hé 15, 14,

d | ude f
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ot her organic, and inorganic noieties. Derivatives of
the invention nay be prepared to increase circulating

whadobAbi2be of a specific binding agent polypepe@TES$2009/001122
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may be designed to inprove targeting capacity for the
pol ypeptide to desired cells, tissues, or organs. 10
The invention further enbraces derivative binding
agents covalently nodified to include one or nore
\A@eﬁﬁamkum;&-cmlm fig Agémchment s such as pol yet hyl ene

| | | |
01 Yool TheRaEtEr KBRS Rt of e FeLHRhE EaERTpepiices.
4D49€htﬁ€éincléde3@&mﬂ&45hnd1ﬂg fpe0t pblypeptided Béarin§ hodifidations other than

AT RIS B BRIy RO SEHJTAE gToBP we RepdRarons

c &ﬂe|ct”1208ﬁ in nhfurg andinbade ﬁaém{'p}ﬁj tleenticad Berithgpaikhypotynsers, lipids,

d Iycol
D PUE PB4 eATIEmBISOry R GG SRS Bvesfpt Gty be prepared o
OMCfbﬁie&ﬁrhylhﬁ@maﬁxlfdef eﬁspecﬁﬁd: V“m‘ﬁg agepomlyzpeyﬁdehyﬂ Iﬁztyetd: designed

S i bR oDk ol sl 8 e el B pffiaans

pr ef er Maelingémios fathef ¢éntbridies dd:rh@tlﬁgﬁlﬁtimgaa’g@ﬁhsl edi\&lently modified to

CTHE Bl h P et R poBafs LS " 5h Sl Bl el

s pﬁgzmtylemybﬂsglyctdb,rw polypopyaeergbicel atdeicheecamSnBatére Nws:NUS

Of OB SRERLILE PLNT, AGSTY 4BEOMICL S, 95 S8 AN er useru

ppblymeq@kncd& in Teeart wsledeohofdnfetHoy- pblwhﬂvndmycbh @dextran, cellulose,

OO RR S e e BB BPai e 3Ry e ol
Icgrto(lgbk;lg;e ngdthﬁmcﬁ)plyiﬁ& a ﬂcﬂﬁprbpyléﬁamxfﬁlgfﬁlyhhe oxidle co-pahymked
Vot S Rb2ied Beovla 8 st oG e pfiltes pyrres of

nehaseqolyaiess. | RREnRAY pmfeﬁm& kel sp&cifodf bisdingMdpgntlprodudd cHvaddntly

L RBaGsA b6 sobipdee el Eb SlbuRRs VG St poleinY b

ubended atspéoeﬁcs;membﬁs ﬁbr@ﬁanﬁ;ﬂﬂd@lﬁﬁ dnih@ganiass of thd spedific binding

I tid di t he.
iR o B VAP o POt 77 oLir BuNpaRgee: Th
suepf #ESI fgnmprdvingrtkeiherapeusio tapacigyforvspecific bimding agent, and for

exhi bi.t .t esir an

v Rired s ER msyieHRE KHeroreRin Y TR s pgo Gonaales e

caimisuddyOdtetieg #1,2d00.n nut ageni ¢ strategies are those

in the CDRs. As described supra, these regions contain

the residues that actually 35 interact with Ang-1 and

| TorgePSBites Zoromskilaidh Mutagénesis aci ds t hat affect the

spatial. 45 WO, 2009/ 0526 / US2009/ 0011 .

ar ranggﬁgﬂ? SBYeEREYE eeé‘éﬂ?%’/ﬁ Lm %Wg%}%}" er&ﬁ%ﬂﬁ%l’eﬁl?? g2 Ane-1

t hﬁl /for AIfrg-\Mspbmiﬁcagmbm afch hithe affﬁl‘ty abthe atibody fos itOtatget. dEhese

een .sh ma :

s teTe Bt 7 e et F SRR Mier s ob g apiygueleotid

pmoteeurle eresdiag thHehetitsody tdogeatyrateantibodg Nadieatst follgeedbly 4 areenmg

St S o 3 BNyt S f 5P B Cloph o mreased

Soradetressed affinitpr e ef fecti vely screened |ibraries of

anti boﬂ{e Xn?igllo éacq res%ues rrtlJost commonly targeted in mutagenic strategies are

those in the CDRs. As described supra, these regions contain the residues that actually

interact with Ang-1 and / or Ang-2 and other amino acids that affect the spatial
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produced by restricting randomor site-directed
mut agenesis to sites in the CDRs that correspond to

wW@e@agosone to "hyper-nutation” during the soPEE/US2009/001122
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affinity maturation process. See Chowdhury and

Past an, Nature Biotech, 17: 568 572 [1999] and

tr gf CGflré?PC ﬁ%%seetrrg%%g? v-rlsi-gvgelr, taesnoI acl tshnquframeworE regn nls %Me

d wanmbte dondlins mmsldt: ehé Gmpwgtoss haye atsabeencbmeetosurke substantlal

co gistructy al i ndr one,

c ons elhug‘ﬁ os tISI\% adiae propy e&e %Phe fjb"% nH sg e tgrgeteg%

s eguipniae skehr pmpzart@sPﬂea HuddbmeCutd Apif iBicdechf9: 395 492 (1999) ad

T) and the serine codon AGY (wherein Y

8t a T). 15 Thus, an enbodi nent of the

pr es entSmatiereand more effectlmdj&srd&n&dagmies ommad;cagziaasmtwwrbe
PEooRneper L ERET o SRtk Bt g lh ey B

t herr@mndrte amasrprartel te “Ii;epaumumndl”l dughg the ka@natic aﬁﬁm@gmmesmcm

S| nsus
YEETRBATL i RRe Y R BB e g BT ARG s
f tierswo The types af MBNA eiemanglkmmbo deﬁne&ypanfmwdt@s @ites in this
BB R s r BRPERTRAeret b pe G ehr o e
t beucGnE, m&gjad)mdromm Thledem;bmshs DAl sefuentesriedidd vlestetrabase

conpri sin e, of ~a ody

a&‘g@ﬁ%ﬂe |P§'ﬁ'éed HB‘ g?]e f(/l ey ofﬁe%staér1 ucfu%eoro af“ﬁ&"e serine
anddopodyy (\mheqejeytdambe a Grod aﬂhe ant i body-|igand conpl ex,

t hr ough., t echni ed in the

such Sames Fon B Rer PPUTpleSont MOGoR bleblaBEil e g @lbyes wio
0 wheegoall q,fsincseaangl the laffinétg bar mabodyrfoorts tangeth Thpdeistyatelgies include

refeanceé_\thE.’re

crysta 25 str.uct ur ar e
t Héx?age e51§l Hgthg §1r1]t1r6 varla%Fé a\g qanla (?\Afé}ﬁglﬂmhm&%%enes qsec?#he (IEDk regions

t Onla,p’putagﬁnaﬁi e thd@n@lﬂﬁxsﬂgg&m&tnoﬂt&ﬂﬁth& tiof CBRs; lmutagenesns of
t he Ka ,

a%‘ mg»(\)'% 3 cﬁlonae?rl Y %orrzbﬁgatlo gt% ag?ro%pzl S q,]mcggénes@’ IBA}QS

onorftéxe c&ﬂﬂb@mu@nvarmtaidlrbqtécg Eaﬁimtn@ deheeanmwf the GPRoegigns and

V@a’ee caFlcl)nn(l) T Sci) epénesgllggl& tg%Dd?ngrz art %1%6(;) §$F‘ac%091phshed

Chimugh soldeg tha sttucam oﬁh(bambdd)om qtldsseoﬂx @cdthe @mm@ﬁy-ﬂngmd complex,

YRRy gk B BRSNS AL o Sl yoray My

8 ¥ a(id888etads Hiwed dipAdatjsisiand thasmtematwn coﬁsrph emitedy brystaleen
tszl%{crt%arg aatre KIlC Wrn?rrgm eooraf sléﬁjlt nl&trtI ag{l] Carl B8 ¢ em ?ol){gé] 'tﬁ]ou f ngé

p defthitivedito alpyroﬂn‘fam‘tﬂe OUDReegibast E@amplps <Eﬂ\i’a¢lt domnginlyalsed methods
PRSI hioen S AN BRRTRIRNE, °0,(1000): e,
var i ablTee Kelyit deﬁmmfn is Ekfsed/‘& m@@@]/udx&EQSﬁhblhty and is the most
E/BCT"{é‘g‘S %Ogge/d%ofl nifion t?%ntcfl&:g Wl(ereglor%(ﬁ@gér?sbn %}ﬁfewtgé]& c.lezc Aczds Res,
sis: mer(éocwo] aTrhe @homtaatdf]nrtmmmbpseﬂ wathe lwqmevfdhmgruutslrah tpop
RIRIER D3 SRRSO 0 v
c 8h{1889)]. Tief AbMtdefimtiorhias chmpromisederwekrythe iabadod €blothia

de‘f qaci - %{EMSE lnt g C?\P M?t]e O?bl%l ra]mé fgr3 tll?o%?/%l:el'l?cglgl lqogéfngyrosduced
c byPkfoxd Mojastllalt Gsmp LMant.m eml Byocdﬁmu‘tmti SonUS#hes: LORI272

r §@89)n ﬁeésnet al. eAﬁﬁ’PM Ya c%n'n%b{gr Slrogra%yfgr l%gtlell ng (/zﬁ' able rgg%gs%f
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H1, H2 and H3 and are nunbered sequentially in order
counting fromthe amno termnus to the carboxy

wao eqoiteize? The CDR regions in the |ight chai n BC€EUS2009/001122
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typically referred to as L1, L2 and L3 and are
nunbered sequentially in order counting fromthe amn no

L APl ki ' Por Bclelapsda T, e aon] Hieegpgels i @ty

t ytpncghat ‘t)?fn&mwdy frdbm p’rg?:r}ﬁﬁtqﬁelﬂfngﬁismiﬂa @mbnmma oflknvgvlédge

¢ BSpeiGand o B G hn Adi SRR A Risioh oG8 BB et e
Hﬂeﬁrﬁtldny}ms(baéd lyceﬁmj' l@?wmﬁﬂmﬁ dé?pl.ﬁﬂgllc@lol T032-4841996)).
> S B iP baseBon & apdvis of e piiige SR s e

AbM deBy I&bxtvle@tﬁbn\[\khie IGDR fegiofthintthd leadedhali drd @picalyakiectedto as

t

- B 1A s o M Ring Sy i ing foR e i ferminus

ancthdbdvbatg ftdrmirtuk.0The DR regisis dhhs liphiteha hre gypitalla refferred to as
re.a nunb

RLICNRE S E S RO ST X .

ﬁtd t?;rmmx&m;ﬁ"ﬁje\lal [ Phe/ Thr Thr

e eor ol hE PR P SRaBAmag Bl (o T2 feticudiih hene gt Fpispiy siaes ¢

H&sidﬂesaa;&pn‘ ORysmat@livg dbtthé GhdtBlaraﬁdaAHMgRﬁmheﬂse)rUﬁbaﬂb Mresidues
0 Bler Btcori B LR bt yelpon B icaly Rty bu i, biiaty

afrtpeValt he gbsmirpelfle bET@rmllal Thé epgth af HY is appregiatietly Hytotlne

seqguen

P e BRI SR el DliER b e TR getion ot ipe fac 4

Thael_dléﬁngt h of H3 can be ang}/\/{werg bet \;ve:n 3 ﬁ 8)(|2r5mt e

ST O L T R TR T S

r Esbatlerel AbMeefiditien. QiRrésiduespradeding H2aardtypicaltydlew Glu-Trp-Ile-Gly

t Mlﬁlt & al | éa Lre ﬁ{latl%%q %ﬁn?tey? cg!?yrtT YIO\I\:e(any tlﬁ]amllng ﬁcag gequence
oLyﬂ)@ I&.(D/Ilcﬂ.V ab?hdﬂihn’@lxﬂ‘rhdﬂeﬂjﬁ/m@ Aocalding eshdKigmt déﬂmﬁlon the

p}é B o¥t%€ %955 %ngq éngahtelg)?gg{ f re51 %vgeolatehgbé\é[ Ida(y neip ion predlcts the
f tehgtb\mlmb thpicdlly 9amil 2 ees@oesds t hen Trp-Tyr-dn. The

CDR L2T eia’)kslfﬁggléafé'rst ! §5¥eos ues :Siser ﬁ!lues atfl-he nd.rs tlyplcemjy

of L1. ow resrdues
Vpreeeliyd by the em[np&ctdrSeqdemelPtyplcaﬂ')h@ysl-Elagﬂtrg) Offhe EDRs ty,})lclaﬂ;y

PP BHbY BT Jor LRRELET 3 it G e 3R dbgse beween 3

r@SZSdemxh:eafter the end of L2 and typ| cally follows a

g eq u o e| @Rk)i%l t?;al Enls latoa,vﬁﬁldo)(l a enﬁ{eﬁﬁ?)? ?{@%S\éﬁi typically
afofiowxiCyat Eheresidenfted the él‘DRBIIJES alwégs h Ggsandstil ogécaflp begin the

r';ge?]iug I ’Igmrt(lil Ochjer u%i%’,enn{f)ﬁgxg- Eeyso(j:'_ g‘lipb gr-ﬂe&]ee% leggt% ‘of CDR-
alljs a.ﬂpmsnrﬁfe,ly IKHQGY re}kehiei | The punithODIR -1t 1cfor t}he adtibodies of the

humani z 3 |bo Les wher ej
hﬁlﬁ%nrtlmrzl go loI %a i l’ﬁmtlﬁ with'h éys Gesidud 16i10wed gy lg amino acids then

Trp-Tyr-Gln.
The CDR-L2 starts approximately 16 residues after the end of L1. It will
generally follow residues Ile-Tyr, Val-Tyr, Ile-Lys or lle-Phe. The length of CDR-L2 is

approximately 7 residues.
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heavy chain variable region framework is 65%to 95%
identical to the sequence of the donor inmunogl obulin

wheaosobai n vari abl e regi on framework. Each heeEnszedo01122
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i mmunogl obulin chain will usually conprise, in
addition to the CDRs, anmino acids from 10 the donor

|t or 200 R HPERD a® R oar it Pt ol aPm a1y flovs

sdclys.as3 Bgpiaily fialloeed by the amdriotsidsbduehceslthe-GlyRxaOX-aile| The

to a CDR. i h daonor i nmunogl obulin or those
wl(ijﬁjt“féﬁ?l ?ggbﬁﬁpp?x%ﬁ)ﬁg T84dUSSy e di cted by nol ecul ar
nodel | h@rloﬂ'shﬁetlimia‘fqt naﬂtfyinggﬁﬂbodhahm beadesaibbd thehe art. For

CERUEIe Y S hashts RPN g BhReree: ah Sond e, Y55 A ekisdfo

t b&dhwmnmameﬁ amfbmmézgﬂmhauﬂ thaseqoénct lo£thp hemariiedlmmchgldhulm

t
¢ by R ERR RO G dtEnE s P PP e HE SRt o o
| donod damodgldbolif hbat'i]éha&ﬂ\talnglﬂél rengCﬂ?mﬁS/ofk [Badt Rinmangsed

T RN TR A

akhe dohﬁameﬂnog]hiﬁlﬁﬁ’ﬁﬁme@orkllﬁﬁire(e fpdayihle:bfhﬁ)ﬁatadﬁiﬁg with the CDRs

PR e SrosBER S e ol et A S GV e UGS
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17..1
(PRARIEAPYals oA ROt B0 Ry 305 NS R B asee b eained b
Paile@inyﬁms 6531 BF X aticusigosii@ndrnaia Biheatombisgiusd airtabetibody,
ric.antl

+ Bissemanige oS Bhosthe Gttt Brd MRS 63astiefy nor
D e e e ey

b S ybeh R todhd fakeh, S6 0 il orbiuel e BBy e GiniRE S
Haprmpe Z 8eke dsd, rdkoell imsthadsén Ubl Rateed, 499, 762?0(?11531111% &, iisvggd

S Dbiivet 205K EEBy Fuci REE nbaiR B R i A BleByins

d Ut iPatentf5,693,762 ro- Queen,rer ahntissbaldyecapberi 2 I1997f(ﬂ|’1urﬂ£rmzed

ant i f.ip Wi t h t0| re. of
ORIt EhETbuho TR et edof S BT 0T 1 s
dommslzed-[yrhnundgkoamlms’r)gs that are speC| f| c for t he
antigen of inter human a

T om ¢ Reote RS o o700 ERa@ ot Hieg e Otlovr 1,

r epper (tRiodetiof ofnhmlccaonqﬁidwe abantymaxemal apyreactYrdesanibes methods

¢ ettt htnoits 3080 PRRASOIR Mich B SRR Ming.
r m@etﬁbmy isca ;mfencmqbod}emit w}b&hﬁtSveOﬁcréE@RShlfmanmhh‘aﬂaﬁsti%

o 3 e S AP i
E@MME&@W@@]}H}/ﬁQpUdS ed)lﬁp)'ismg aateaivm:h@hu Clrhala veiabbadbmain of a
unma ernatlkve

hi. Xo
Pon uman a }1&0 rrP' ﬁ%%ckfg:gfo ntlg%l tf mtedest és cg glgé >\}Vllt§ ]asfeep%rqglre of

S unirﬁanmompten’reutam(hghar heavg)r chhm viagabid ddnliWSaHglnrid airings that are
incre

di f
c FPaeF fcM%ﬁe an g%ﬂ 6{{0 st ére 1@ ng%g%%n% hgfnag ¢ r{h ogr}n’&lg selected

ter ar
Fﬁﬁﬁhgatat&oﬁib(meg itB 3 r{pk8oidy of lnmas cm‘n]ﬂtrhmtarg)qan‘qbleeiomains

. t ed riﬁﬁt eIsn aﬂg grmawadlca)q%ﬂ't %g%rg}t%o%exgaof flhoé{eérom a nbrll( human
hamﬂmd)zrs doabihedrwith 2spiryislf sémponentpgrtaof MR s from human
antibodies. From the resulting library of antibody polypeptide dimers, hybrids are
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am no acid sequence for the correspondi ng human CDR
am no acid sequence and/or substituting a FR am no

wa@eiod1eequence for the correspondi ng human FR BEI/082009/001122
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acid sequences. 10 As another exanple, U S. Patent

5, 766, 886 to Studnicka et al., issued June 16, 1998
néﬁlY‘% e an use%llraeé ge:%g%/cbﬁ/u%gan{azhng Shl(ljfﬁmﬁ s{égCA grr%gté‘fell ug'lés sg?ong rﬁtep
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AR BBt SEypedtorsh PR RR B ok e e g
t yybistating/a Bk singoedidtsequasdei fentie conesppadieg hirhadifRgmino acid
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of “WHE 4Nt i body in the recipient. In one approach,
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f cdnl lewhalifiedep elahmalte gdm)sylasnbm sites Orordayfto inbeasraffititydif de.
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Peptides, Gross and Meienhofer, eds, Academ c Press,
New York, 1-284; Barany et al., Int. J. Peptide
Protein Res., 30, 705-739 (1987); and U.S. Pat. No.
5,424,398), each incorporated herein by reference. 15
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10 peptide can be anplified by PCR and cloned into an
appropriate vector for exanple, pGEX-3X (Pharnacia).
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encoded by the vector, and a specific binding agent
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10 process the expressed protein or produce certain
post-transl ation nodifications that will be useful in
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acetyl ation, carboxylation, glycosylation,
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15 Ang-1 and / or Ang-2 is preferred, but a
conpetitive binding assay can be enpl oyed. These

w@swanes2ed e descri bed, for exanple, in Maddox BCT/EE2009/001122
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JExp Med, 158:1211 [1983]. |In order to provide a
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15 invention is further directed to nethods of
i nhibiting cancer cell growth, including processes of

waeedobabzs9 proliferation, invasiveness, and netBST/HS1089/001122
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in biological systenms. Methods include use of a

conmpound of the invention as an inhibitor of cancer
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cancer, Ewi ng's sarcoma, gall bl adder cancer, hairy

cell |eukem a, head and neck cancer, Hodgkin's
wo goopheirey Kaposi's sarcoma, kidney cancer, | iR&F/US2009/001122
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mal i gnant peritoneal effusion nalignant pl eura
ef f usi el oma
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wi th such conventional reginmens with the benefit of
reduci ng side effects and enhancing efficacy. The
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nmet hods useful for the treatnent of a wide variety of
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denonstrated that patients with psoriasis and contact
dermatitis have elevated Ang-2 activity within these
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gte t g: | dthe?' aspee tagéggﬁg?eht Bvcesnﬁxabp th cta tr%ft 1%%%589 {etmo a%hles

¢ (ingludisgdiabetib edtiapeiyi ana lagesretatedonaeplay dagetdramh) ip wiich

effective .amu

f
aﬁngé?ﬁep%gdvnv% yedagsf V%bﬁg‘ﬁio“je{/i‘i‘?"gﬁf op t%ag li]e 1’teProHuct1ve fact

f saghan eﬁd@eneemﬁls aserdeﬁbfdxdsedmdhﬂreesu@h conﬁntamlgmssbmted with h

aﬂgsgtm ﬁ%ﬁf ye}sl lﬁ;ég%r%tl?(fcne(ﬁltcﬂl Le a Igﬁcrg\r,?g?u?ar grov%g) during

artedgndle &brc@p@ﬁ/bﬁ:ycﬂe bi ndi ng agent s t hat nodul at e

g?[ It i/?%b ?Jtl}fﬁ 65 fct gﬁ% preger:nt Anvention T atga?cﬁtg(e tu%ea%norinﬁll vascular

p g@wﬂameluﬂmg aérélyalhﬁelamceeqmsa:hﬂlﬁenmgnem (AVIM)I gasatfdnyestmzh gnucosal
B SR RS o R bt B B o

c peppio slcer diseasepincinding dscherfio rasultiag from sm)ke ralvatlsspfectrum of
pulmonary vascular disorders in liver disease and portal hypertension in patients with

nonhepatic portal hypertension.
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nodi fyi ng, maintaining or preserving, for exanple, the
pH, osnolarity, viscosity, clarity, color,

W0 s@voeE26d ty, odor, sterility, stability, raterP@f/US2009/001122
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di ssolution or rel ease, adsorption or 20 penetration

of the conposition. Suitable fornmulation materials

i ncl ude, am no aci ds

ol e ndnoliet i abFescay el Wit preg s obiae 2
aRrbipositioabaral is¢thais provided by the ptesert invastioas Sa¢tiesgeas ivdll include
saodi l§(% ite or soqéun%hydrogen- sulfite); buffers

( SERERC NG 280 2B P Hotat e, Tris-HC, citrates,
phosphat es, other organic acids); bul king agents

(such as mannj-tol or glycine), chelating agents [such
a&hagnagentieal Lompasitions t ot r aacetic acid (EDTA)];

conpl eXphirehad@Bibdl Sohidsiionst Adf f Bid7®r Ang-2 specific binding agents are
poI%V|nyIpyrro i done,. beta-cycl odextrin or

BN qngbeycpf tlgfeqrgsegs)m'eaa%rkt hamaceqt}cpq c@fn@osmons comprising

mmaﬁsmaﬂbséased iflusae Gh ot lemlamﬂs PaRAl 6, mréaehmimteegl
(such as gl ucose, nannose, dextrins); protein

( ead Jawaniet giflal Srb‘ﬁl?r?‘?ﬁnPO@é‘P%st‘ioﬁ‘Pb‘Fe 3 WFF&PF&‘@‘F%BLW pwgswlactwally

c @ff&ftllvél &nounft beyvgetingbiadidg didntlshdhhs a8 ambsdy, QP Frrhaht, Mariant,
ents ydrophilic polyners (such as

vflmrﬁwqrbtp?ragﬁé )iescpw hﬁ{ﬂll’b mdgpx%l vgﬁlta pharmaceutically

p@&cxép@m DB | In S PkdferfeleMbbdine Al PhaBhade@ial cdnspéSifioomprise
sodi um ; preservatives (such as benzal koni um chl ori de,

barfagnist %P@Fl&c biding agqntsthat sqdylatemartislly erscompleitiuatdeastne’
alb RN ac W&%ﬁa@ﬁﬂ or nnglwﬂ w@hmltmmm&émhmﬁ

sorbic  aci roge erox de); salvents (suc
gF‘SF@%tF‘i’ ﬁageﬁP %é @Pd‘%i‘%?é%s I’i‘S}'I1 Eﬁ%}‘fﬁ@F‘?'é’dﬂuﬁlﬁed for
sugﬂmw&mﬁﬁh@hﬁmﬁﬁuch as manni tol or sorbitol);
suspendlngragents surfactants or 35 wetting agents

(such d8¢ Pharpasspical copmesitienmpy soppin frmylationyasterials 951 es

S uRbif@sg, PRIiNtSAHE of ﬁeseﬁﬁng\/@r%Qﬁx%léW osmolarity, viscosity, clarity,
PCT/USZOOQ[OO 122 ysorbate 80, triton,

t PURRESALRICHRE CdpTe Seilfy. ﬁta%§%|mé%9 igsplutipn,prgglagss; adsorption or
sbaiatrht:dmofﬂﬁmbﬂp@dnm agfdméfoﬁﬁﬁsﬁdas%tégrallsam&utet 1|sut)are not
nLCLty ennarn agents uc as al Kall neta
hfiwtsi@ mfl%f'%&a@wggb L glyria %Parwaﬁ 2SR RCcHEBIE 9B lysine);
MantimitrebiaBOdmBibkignts (Sﬁiﬂi'ab YRObWIVARN, Sdddfn sulfiielob 98 8n hydrogen-

N e R R U L —

Aad?ds) ;CGrIKRY f@ent® (buch AVRdaniesldk EHBinOcHeRR@ RNt JARAYXs The
g&lnal harnaceutlcgl §?@ osition will be detern ned

Yrrediarying talgraceiicapid ( dERRRNIEREED Fuct g5 catfeine,
e}i@?ﬂh)ﬂpyﬁ(ﬂh@oﬁen b&ﬂdﬁﬂbd@ﬂbﬁh Or ?dr@@ﬁioﬁylﬂiefaa&y'clbﬁextrm), fillers;
del 1 ver (grgﬁa and desired dosage. See for exanpl e,
RERI BTG Foharidss e hersarbgiydedes (s4eh as gluegsgannose, or
cmb tpkR¢16s BB ab Bdrbd Qamid, @aamhwsmﬁﬂhoga&@ms), colormg,

abl|léé¥ ﬁﬁte of in vi o rel ease nd rate of 10 in
viigerips ad divuae %aeﬂisw@l%ﬁ Heraegnts M@Pﬁ@ ers sgh as
p p¢1paﬁy4pyfﬁimusﬁe¢ 1@& nrbwcmhﬁve.gm p@ly@éﬁfdeagﬁufohﬁag counter ions

osi t on na be elé §u1 ous Or ngn-aqueous, in
A PHIFE Sogit): &5 fRyptves s ORREIko R cbloB e bergiAckl sahigylic
becid, \WRimefosdl Phendiihyd € bV, md¥USdraVe A HréBApatadb, RRIofRkidink ABrbic
O M

cg:lmsm)s bﬁgaBﬂSolfo&r(SLﬁﬁ hemhsHiol ora;dmltel) salﬁ;ﬁhcﬂlﬁglageﬂ.é ek tardd or
buffered s iFe r sallgﬁ ﬁ ed with ¥p1aIan1n are

£ UPHRG PS5BS &3 uropich PECie 0 Brisai s chelYspiPaey sueh as polysorbate
pharnaceutlcal conpositions conprise Tris buffer of

about pH 7.0-8.5, or acetate buffer of about pH
4.0-5.5, which may further include sorbitol or a
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suitabl e substitute therefore. In one enbodi nent of
the present invention, binding agent conpositions may

wheoopneney ed for storage by m xing the sel ect ePCT/US2009/001122
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conposition having the 20 desired degree of purity
wi th optional fornulation agent s (Rem ngton's

bR tartase S ke e mafreninsalBtL ™ st led. S B eRer iy
bérhendivg Aagetn{surbactiicorbhaly, tcbﬁcﬂfy@:hlﬁﬂlcmg agkngsswh as alkali metal

ls%ag?ggsl (Jgre emiy uq?lgl.\nﬂg Cg&ﬁs? rgl ggf;g)é%i'uﬁ) # Oﬁosrgléoa)ﬁ Hcllvery vehicles;

senllteﬁﬁseaicifpcehts pﬂd/exrﬁlﬁﬂﬂdceldehll adpivynts. ZRerdihgten’ nBltarmmdeyt;lcal

cRrRy PRI By B ess Sy bR g gy, B068 1

opt hal iﬁth@ﬂtlmal phiagraicabtica] contpositign wil Beydetefrhiaedbyeqerskilledin the
har maceuti cal | y accept e,conpositi
it ROPR R P S e iy PSS TR R R AR R, 408 Smat

Cﬁmipiaﬁ&ﬂtdssaigé eSqerfersexainple/Raningeiis Plairmmstndah%dnemeesupra. Such

acce ble ta ,the site of m nj
oSeRp B apens B hshet BRI 4 A wostisbsers pagereof
atn vivd@leaiyied dfltixgspedific bibtliog agfht slightly | ower pH

t bout
7 Pnont e e BefafiF 8t et e et Wher
t méﬁpe)t:ltldnGa(p‘JedSIpdnSh:tturenﬁoxfeaﬁmplel,&sultiblé Wdhild orcemier may be
f t
ey el RS LDy S BB AT Cr NG LR GRa ypossvly
suppleinkttedivithli bﬁhgr Ageaidls domnson(ih asmips Riohd foabdrynté}SI administration.

SRR AR Ao B el e et G S0

PeEhidléS2 OBt &%ibﬂi’y plitirdhdebficaticontpositionsrtomptie Tris Haffaddfragout

S&g EE)F i ofbgcrgga @"&F g 0$§P‘%§%%¥ @nge%'plgém Oﬁrtglﬁr mng(rle soﬂiltol ora .

i suitably a;bthateftmerrefuieaﬁn e eﬂfboﬂlh&nﬁffsher]ﬁetentnmd'eﬂﬂdld binding lagent

b?o(snpgg"gal?stwag é)rr?pa{:ep é‘ 06%%e$Xénnlglr o?h% sglecged %)mposmon having the

( {esired degtee of almtyi with obt}@hyfonhulmoacagdﬁts (Rlemmgmn sdtharmaceutical

S% §e?n§o ggzéfr? ng 5f ! OV atq%%phlllzg%j akF or C%ﬁctaorug lscl)lﬁtﬁono rFurther the

dbahdmga@dt prbdllcamd}eh@formmlm}e@ ad d lgophilkdel using apmolamtajexnmyants
used, and this nmay have the effect of

?“&Hrostsluﬁmse sustai ned duration in the circul ation.

(1 her ¥hd ;tlmhhzeeut&ahsmfpomctdseaﬂ et seledtad far parenterat dedivery.

desi ecul e incl ud e, | ?
dgs?rgaglsvem%le g?]ncl)e(},?letlronsa rgarye Ce’( se ectﬁ%l ?o%%hgl& ion 9r fgr enterf?l d¥llvery such

f asrdmlyaﬁurﬂl)s opthialinédally rémllypcanmglhdbalTh& @reaaim:qm oftsncht | on

QuUS S referably in
R R R T R LT R R S
sol ut i Ding forrmngem compaentsiagpresont ip hqrsexﬁtaﬂgmsdbzitla;e acceptable to
ueou jection .suspe

@ﬁt‘g %% itrgpcés fq A en% FeasEet eéisﬁ\)/ fns'é'gaén éﬂe CO"&‘F%%’" at

sph.ypxelmgicarpH st klighsly slm'cér pH) typicd yxwirhdd ipH rangk bﬁfrom @bout 5 to
rb §o| or dextran. Additionally, suspensions of the

a |ve conpounds may be prepared as appropriate oily
15 inj mhbn pareigerseingnigtrasion Swpntaxhbleteti,l thotherapeutic sohpmitioss for
glrlsesllillg {shm entlcl)rp giixuge lggli?é: g pSYro%elﬁl cc, arenféﬁﬁlglqe?eg{a fe
t aquegdug (selnnde@mpusmg tlp@issm:é Specnﬂ\idmdmg:agdntpmh pkmina@ntl@lly

Cﬁccep(t)ab?ﬁ Y%n?et cufilarls)/ SUIki)a%leu\?eﬁl%l 13f pagentere\ﬂei‘njgcnon is sterile
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suspensi on may al so contain suitable stabilizers or
agents to increase the solubility of the conpounds

wapwadi2zew for the preparation of highly conceP@T/EHS2d9/001122
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solutions. 20 In another enbodi ment, a pharnaceuti cal

conposi tion may be for mul ated for inhalation. For
gv\gﬂad wfate§ mb\IvIIIdIIn ii a]tnl ggée[g[rﬁ)fo:%% afte (reagg rSf% life lls&omc sc(>:Iut¥ n,

npdopcrlyl peesenvhdal ‘aetlaootherqiramrwnxscamalyvowesthﬁ ﬂoanulaitmnmﬁ ItIatcbdred

%Igzalﬁe o t? Qn %% ucfh a8 mljreacIa% e mlcr g&hlexe? rbI(go-er dllbI’/ artchIagth&%/menc

adrmpmumcts(mlylamcl asndf pmyglynohd ecsd:)r bdadg] or hdeesMpﬂ prcﬂdascfor the
dcécintr\c}liersd oFr)Cs:-I_s/taIiIsg#lgéigs% |<8)Z f?nénBIéI)IIaF& élgc%ﬁlg | Ietlgeﬁx;t{e %UIII yered 1ROy 13 deé)ot
Cmgﬁcedsrplfatahxﬂomhand mey alm e ¥sed, and tlniSI mayshamathe bffect of promoting
%u\I;Ig r{ltec‘? Iil?rat?cgn 1CH) éhaeI 011¥%Iat10nt %Iﬁeir Suta u%%l ne{%ﬁst {o?Ihe 1nII1-eod9cIt1%xS1 %PIhe
adiemmi molecuddinclude irﬂplmdbtushug)dehaam dbacdsor mul at ed WI th
gz)ITgIIOIJ Ir Cfmothterh %%S o lcp %Inégeru%cﬁ ItI IT%ons S%hZHJ?e f(j)f g&gfmtef*ral

0Sa 0 s SucC
caxpmuilsmxon Iﬁmy be Xarmplaeed naaqmpmwbhm&& prefgrably id @BYSQII@ICaIIE
cimrﬁafcigle% ﬁergJl g&ch\éelflgr&:s]:slg SuEIon r1n%ff=r% SOI?{I(\)M,] oxﬁphyglglo%ltcaﬁyht?uffered
bsahae/ aMuebmsI infeytidnSuspansions e cantain puttstaages thatrincrease the viscosity
ation is a S _C
R T e e S e e e
agédhtlormﬂy sosﬂe&slor@lolf thenttive cbinammds mgs be i)rewrmadstapmgprnate oily
a&léeﬁI %n su§%e8f1%r%s gl]llgagﬁtllgaé}l {10 solvths ror {/:e lctles '} ac lb 4% f SlI ,ns%ch as
abesamdoel, emgInﬂlyﬁdfattﬁ 8c1HIBta§),GQ¢h]z@Eﬂﬁgolé’ifa,'/tﬂlﬁ%ﬂeésO&]lﬂ)Bﬁ)mes
gﬂn-gaé %/gﬁamc O;?oh&r{ljegg rﬁlgy %roal?e rruasg::c%e ﬁ dHcIelII/ieTSyt 'G ttxonaIIly, the
amspaqmtxab In‘ay aho corais swimble stabibivers bragkitetodndredse thdcselaglba' of the
S UI t abl 8
5,80

I d
oFomoUngs 2 ar f‘% (t:hee%trergaraklon 56 IQhCIX (f‘on§éIn?r %eg é%luIIloenrsS

f or mul Htamdthaxsemttodbﬂxeat 1 phgmiabeupca:l cagpeition omy de f@mylated for

[ d I I ' h
e BB o T REER O R
pindiaticat iPolyperitide onmmleuusel meincnﬂm:nbd:latwn lseidtxcms moyy glso be
proglbél%lgtlecrf gvlthaCtr(Ip\éﬁan?F r aer PO(II ﬁelWe Ir? ?&It agotﬁé%mbcﬁﬂltenta&qutlons

S8t Ny FREPPEgnlT
( mpy beomedhlized. Hﬁlmenarg radmnhusngt)ort i® ﬁmthbraiesprtbacbindi@ Application No.

| ar I S _C a
82/8@98%? a%rlcéh %)%%rll pl onar¥] C? ivery o car %blﬁaq% %i’lﬁéd I,protems.
pr ot e| hifaldd @h&mpkltﬂdhhasert’a@l ﬁ:’ug-aatmns may bmunmglsteeadtoodle, In
\?\%Eeret?n ?Ilmenp orIIthe quéier?t mvenP ion; hm(ram | gén?In%I%culF Ol oagere e[h‘mslrlljlg red
a this fadskibn cal Heubmaeatedwnh moynpwopybmhmnytscustehdtruy 0s:d,in the
g: é‘l%%gn ém gf?ngg ééésg I;E)an S%IaII) aIl'IsI tobcl % axﬁilé capSulesn?In eq Hﬁlgta} cr?psule
amdy boddsiggeito r¢IéaseIEISIacth= pochomoﬁthegbramlangn atrthe pomt in the
g Oégm{elstlz Iaptgaciig'ﬁpn Bio n?IIabnlII? é_)s?nlngﬂféeds an%h Feaéystteg'l?ca(feg{ag?t(i:on is
amnmlmrzed aAdsdaIndnal algéms hm@oﬁqlucted ¢dwfaa1$|ta$acndbsqrmlcml ofithecttimling
C unct 1 on
?t molecu e ﬂl%IIts %aggﬁl? g lf)a' rr%e?t d’Ig Spomg?vgéegwu%aglﬂg ontls&/ﬂ.Ibﬂﬁants
nayspemumg agzmtﬁt. tblet djsintegrating agents,cind ,bmders may also be employed.
pol yvi nyl pyrrol i done, carbopol gel, polyethylene
gl ycol, and/or titanium di oxide, |acquer
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sol utions, and suitable organic solvents or solvent
m xtures. Dyestuffs or pignments may 20 be added to the

w0 a2baeR6edr dragee coatings for product identiPCTHS1009001122
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or to characterize the quantity of active conpound,

.e., dosage. Pharmaceutical preparations that can be
used 0 ushs;fjt
gel at i %ﬁarrarllécevl\llke fzﬁ composl{PPs Pog 8raf dg)ll&%@é@ﬁ)ﬁ ézgn arlrsH gﬁ%qg?n&lated using
g @h@anu&mﬂy acepable ngriers weh kaswn gl t!ya:arr inldosagesswitithl¢ folr oral

rﬂlnfsht tllogl?gucglrc %gpsaegabé o{i]ltgap anrmgcetu{léla? Fén&@)rm%gns 9 tbg ﬁmn%ssged as

Staﬁbtemsl;lpﬂ;ls, draglesi, caprilss, liguidd) gas sj?rabsc; slorrlescagspemlqlm and the like,
stear aetstl%hbanhe, atn?rRt' onal ly, stabilizers. In soft
c 6 ik YIS BEET e conmpounds may be dissol ved or
s us pe n (H’hdmwﬁuscal palphmtnd»ns q“mrl otk useseao the abtaiherd thyough E@mbining
Qr, Wi

Sta% B lc?r?%c%ugds \ﬂgho%%l %Xé/lﬁlgli] r‘?ﬁ% 8r0{:| (s:l)é & 913 resuftant fmxture o¥ §raHules
[ (n;mbm&lyaafteegrﬁlﬁhltg) maolmalmtabletsy)r dfag&(bobasrﬁimnlgje alyeh‘arles pancbe

f S@eﬁ’hgd c[] nlljetr eg()éfpg: XCI |1P e tcgr l@{fipa torzprr? ein lfl'lllers rych as
t alasst Slclludlmgiaet‘osé euomanannuol a:td*s(erbltappmmpﬂomtoem wheat rice,
vehi cl e, can pe prepar i ni.t dose
A
i neltulloselior smmtns parbcu@hleaglceﬁlllasieugnntsambkuduag erabis agd tnagacanth and
Rrogeérhs f“gh gsgge?%m aag) ﬁcﬂﬁ ﬁe }]fids?snesd(a%lﬁmteor%tuf aor% Iumlzlln%flgents may
Obe adiad,isach asnheaﬁodswinked:mﬂyvmgzl perlidsnes agah aad; algmgsti armsalt
%‘f‘*@@te ste ri Gl m{ or talc. 69 WO 2009/ 105269
PET ﬁb@@fﬁ Y5318 MAK i t i onal phar maceut i cal
c o n’p 0s Dragaa SOrW thay ecused/ md:enjumdtmn whithseitablel dohtigs,isncht 4se
fornul ations nvo vi ng bindi agent
ity S St R it P, §

f polyuhﬂpyrmilslone]'earhcrpoq gxsflspoﬂxcthyfe@e glyboau andfpr Btaviami ch@gdeofacquer
r]}11;1on‘§’ ua?i sul{;.gl% or%mlc sgﬁlgxgtsr I SO alg%tdn%x%u %rl(y% r‘rt%f}g §1i gl‘Hgl‘RS lgay

pbe a)dsﬂsd tmahd&blatsabr depeat contings (f¢r|pm1kgpt idené ficdtion okto@haradterize the

t hos%gﬁ}aéb%%gr’n?%&npebegggﬁ ggg ]::SLt r glxlaggl ?el ease of

por ous Ppm-lnycmtlcat preparatiop drat canl be sisddaaraltyradsodedlude gush-Hif capsules

pha?en’afcréﬁal G l QPOC%P Iséalle%rlg uﬁg %a&% qg%iatlﬁméogé%Fuch as

sus 84sé preéep sem
pglyye;relror mbmlchshfm czt;iselesf @nmmﬁm asthap@nemsa mllxedswltle fiJers or

IfTig!)}]qleBrs S ¢h qas laf 2 g s arc e% lubsrll’lc% t@lsu 915 tan: Sﬂﬁ%ng&%xﬁ at%§r§te and,

gy
( OptBnalby, #45i)iL19 ln Eﬂ’t @Bsudl%lt)ne acnmp obrypmnes rody He-digbluedori C

acs:usdeq%nc?rgl%g%ezﬁc&lﬁl légs 6&%@% f q\L ?ﬂ&\nd s(glyeaumylene glycol with

(ﬁrhylmuoxylnhhyd net hacryl at e) [Langer et al., JBionmed

Chem TaRRte iy B oot bnRtole 6k oufipor
( bidge mgent inzl m;xtlsumthi)lomtoxpaktylm@(lts yhaBark ytdtabbz yarube/marmfacture

%Sbllétls:rspég?éscﬁ%%the?%?ettsa.n%ﬂﬁ]\?at& %‘%ﬂ%‘? epg;?{ﬂ?gt%'\}eh@fés

ofsolstmne cal be mmateddlsumn@m farm. Shmbdﬂetxmp@ee iglugle, but are not

58B3Flebigks alns, 0 s ik BGg- oyHilsop g oP oo
p keatons oeealdiwa phasphmte oF binding agentsesugl adstérdr, gelntiny jovacacia; or
aﬂ:@n@iﬁ%& Egetnks%ﬂcg e}/smacgﬁuil}/m stearate, stearic acid, or talc.
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nmust be sterile. This may be acconplished by
filtration through sterile filtration 20 nenbranes.

wob@eaoRbe conposition is Iyophilized, steriliR@l/sw09/001122
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using this nethod may be conducted either prior to or
fol | owi ng Iyophilization and reconstitution. The
g?gfgzl Itd:q(% onal ﬁﬁr aceu d{:]qtpl %&% os %nms sr\]/h tere%dler?t% F:IH 3¥e s?(qled in the art,

aaiﬂbﬂltdmgrfpmpﬂamnst mvdhng bmpmg |agemo rm;legvdesn ahsitaynedr er ohaaikzd-
gellveryef%torrrlﬁlgtiortllfeha‘?}:gnll ?njeg fo Q] Of?ltn%eurlatmg a varlegf 3f otl?cr)rsts’tame(a or

st:ommdied pelezexyeﬂdahsa suchSis lhyosamhymehertrm—erodrbj]eenk:rommlcles or

£ g?rr%ﬂ aetagaan% d{epog,arp ecgi&?sa %:rg %Ie &‘Enown tg?lg 05¢ F]glhe% Fhée agg S&for

S ekamtpl@ lFCTﬂ.II&PﬁEﬁGSIQIhat dgﬁ:lrlbese;msuirdled mc;le&e)bf whrows Ipob(merlc

ngl%g%artlcﬁ%s b 8rath %{eﬁﬁ%ﬁy oI Zﬁaéxn?&gw?%oanpﬁg giOLF rggglo%atillega{}%ples of
f Sl!tsmn(ed rglease pleparptionk irchdy setrﬁgerm&aabig pwlgnemsatmttes in theform of
{)rﬁlllea%f) aerg%l%i (cngﬂ ?ntﬁ,[ c?rgnnlcrlo%apa\il B84 ¢ uatamgf ret?aie maf%rlces may e ude
ppolg}ewam Bydrogeds, pg[ylaetdbseﬂ Sdh7 13,4905 ER 583481mr¢bpolyrirétssokrm S

on first nt ai.n
(Bl RE Boif S Anhg B Ll GRS OF Db s 2a:sasse
f ()I’%Blj]moil)o(ﬁ. hyé&osyjethytmieuﬂedlateb/l[umger & he JRiopel Mbtet Rass15:167-
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t esgetd byomnmeothfra;by gther annbodmtoir anttbpdy démplgﬂtas of tbﬂ@gemxon It

wer e _ch ract d, further. bTe | at e

Cbs rl;)gftlrc IY 8on%e|nllpéet % tlhat té? %ntlb(édgy c(_c))hngomgorg é)E I%VC npodlymz\%ebreeused
C liron@thbiiret] ohepdply SpAroachdt oasnpustmsrgthlsAag}ﬂ wrgbtmheaw ar

It\)/gﬁlug?)éas%%% ?@ﬁgggﬁerépg/ﬁa&rove% ge rhf_llg rB' eft%atl\%ra%etu{ols@é number
PofeacerCaiet, prcxamgleL—WCb%B%lX@w Yor k, 2001). The heavy

chai n L i‘ ?1va§1 gngrﬁ%%l are m?engé({' 1i',(]) l@ataltlg V\F Irgosfeg g&%ﬁ& Should

wer e genera usi n
ohotgerostreat asdmstmg—thavqppe hﬁhﬂ invention §eany way.
CCGCTGTGCCCCCAGAGGTGC  Heavy chain forward:
ttttttccatggccgaggt ccagctggtgcagtc 15 Light chain
r EX&yMBLE TTTTTTGGCGCGCCTTATTAACACTCTCCCCTGT TGAAGCT

tL@hF%t ra%ghl?l)PA{fow E%Wﬁqégrﬁd Antibodies A§%inl§t Ang2 by Phage Display

regi on of heavy chain was inserted between the
r €erallStrasegysi tes, Ncol and BstEIl. The full length

light ehain yas inserted between restrigt moré,lo
Apall ~ant 47 ér'““f'The resﬁll“'t |Ang CONSt T UCt tze"ﬁf'hndg

t sinplatogrdvinus @piRoachesdCherz vt 4n 1920 NEBol W%S@ﬁt $&n¥elton DE
A@{ A1 b?%%g?%%u%‘@ é"f‘s_sfkﬁ%i-ﬁbo‘ie% 'w 11 9987 MR Bhp?syl) 392-
y as P se r ec agenesli

ug403 g Bakily drevatietde regess bbsmg2ragtiddd SQWAEC@ne«m@ﬁ)‘le

€qdQ0%ut@Mmodified pCES-1 vector (Dyax Corp, de Haard HJ et al 1999 J Biol Chem
(274) 18218-30). All CDR regions were targeted for randomization of each CDR residue
by mutagenesis using NNK containing oligonucleotides. After the mutagenesis reaction,
phage clones were interrogated for each position using phage ELISA to identify
beneficial mutations (for methods see WO 2004/046306,WO 2003/03057134, and US
2003/0099647 Al, for general phage antibody refs., Marks JD et al., 1991 J Mol Biol
(222) 581-597; Hoogenboom HR et al 1992 J Mol Biol (227) 381-388; Griffiths AD et
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each of the CDR positions. The Qui kChange
Site-Directed Mutagenesis Kit (Stratagene 25

We209504866) was used fol |l ow ng the manuf act ur ePCT/US2009/001122
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15
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25

30

35

recomended protocol. To identify phages with
enhanced binding to Ang2, phage ELISA performed with

DLBRY RS Q4R oA B 88 K B Ml 10

allames i&ith)bénleﬁcga]\mdte’(tloﬂﬁ/waﬂeIckn\lerted:’BEEull amtbbdiieg Hﬂeapjﬂd@& clones

cul ture

i Nere paite rec} wﬁh lcllgvf% clBli;]eg ag@e@\ﬂp%gellégvtwa Qesgeg ?or nﬁ,utral1tz:=1t10||\1/I
13ct1’:?yﬁlyaﬂibp Imdor&swemrc}mrgaéméd\furthbr HRP ( Phar maci a) .

Lum nescence signal was conpared relative to parental

ng 'Fﬁgﬁﬁzﬁ cllone§ vvlth superl or signal were selected
gG Conversi on of Phage Fab

35 Aft The P rlagﬁtregé(wglorf1 %E%}é/ave};g %lan ﬁl){tﬁﬁ?gs nvgctor usmg

vvstfa:hdaahhaln@ﬂml bbjldgjlta:'cgnﬂgﬁl (MBlechiagQlowiag:eA Eelioezumg Mamnal, 3"

each from
( B e B SRe ioabo g s, Caisprins BARRF M 2000
P(DEé beapy cHairedribide Blgi qu leplgthrhghf chaini fragmsnts Rbte@nerated by PCR
enc%a&f le A GCTG CTG TGG CTG AGA GGI' GCG
5& SACT CAG TCT CCA CTC TCC and
AHAa@zAAam@'ErsA@ZGIGU’HGMC(XECAGMG@]GCC{BT CC. Priners
HC. wer.e 5 T'%TTTTTGCGCGCTGT CCAGCTGGTGCAGTC
m&%ﬂé CC. After
dL@SctharmgewiehTBB‘EFerG@GdGBQHV\ATTFMGA«:TCﬁ?ﬂfC(BKEHGAAGCT
araﬁgblte regions were inserted
gﬁlctc

a f oy v
Efggg ég%?gcac%%aﬁ? & | eader sequence
and co ffhé amiabls edpiend denfy chmrm{as iagred bamdernthereestrictidd sites,

G830 RER e P N Pl S UGB s A
phrat A<=].oTheXbsiBing ebicbtroctivias ugadtas @ ednidaté foir CRagrdoalizatiamd

the transformation nixture were grown overnight for
plasm d prep the next day. Resulting DNA were paired

WB! ICDREMRitatibas par ent al 536 LC or HC DNA, and

transi ent.] tgéansf t.ed |nt%E$93T IIs in Tl - MNEM
usi ng Zﬂ] ¥8: "‘7"?:?&‘3@ HeVar@dfinty fagippd by a step-wise site-
t ﬂxmt‘efdenﬁit@dndé@ukﬁg %ﬁgcﬁuclfﬁldbﬁgdaﬁﬁig NNKCtNEG.@CG K=GT) codons for
con e | ON Was ant i nce
Sk PR heitogs. e Mhieanne N8R R SR ikp R srrpipeene
e#IIODBl&IbT) \ad%dls@iﬁbllo»hhgrﬂﬁ magFactiier Rosmbake bﬂ)@oc\zﬂ T idNGE
mgpla)ie rggsI \?ﬁﬁ%ﬂ%‘éx{fﬁq glil;l)ﬂmge {}:é';:, gnatggg{“L%\ Peﬁ oone ll;llgtmyleggdelguman
$gugz grolettl ddge @SRy /nfl erl:] PBE0ntb tife :r?%llmli)@sfoyp lﬁf\tfeﬁGNUND(fJ)
e- I pt tion t ]

i hf‘?‘i%yalag%f i’ﬁ"é ng Wit /°1‘§L't"b‘fhﬁrn 8%”&%‘ P%i&ﬁé%’ﬁ*\"s H@%Wfrﬁﬂ"w"
Sh’lﬁh\ﬁdp%rl'pﬁfgéw&d i bdted dnyl bw’ﬂﬁ)hﬁgegs ke c]ite_il'éa&dgimgaﬂﬁ -M13
se e Cl] one epa contirne

S EENET so SRr etk HEPRREBRRGD: TSl Shaiel sgmpped

r‘rtbllaaxné £, pafin@N§B 6/F abltand Ffonpew NS iplricrsipnSY, watesetected for further
transfected into two 96 plates seeded with 293T
c¥?S'S: Condi ti oned nedia were col |l ected, and anal yzed
for the

C. IgG Conversion of Phage Fab
After phage ELISA and sequence analysis, 95 clones each from light chain and

heavy chain mutagenesis with enhanced binding against Ang2 were selected and
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25 1gG concentration and inhibitory effect in Tie2
neutralizing assay. Fromthis conbination, 22 clones

W0 bav/1e20d ai n single nmutation in each LC and HETHES209/001122

10

15

20

25

30

35

sel ected for further analysis. E. Expression and
Purification of Human Affi nity Matured Ang2 Anti bodi es

it E%‘Vg‘%idcllﬁgngg F“ﬁﬁ:s)&? v “ ble regl%ﬁs off ea(al(ctl§naer1n§efree f;(tlf{ amploffled using

&N
S e painef prigers US e seqoencEHBr b@IWeré CHe CTtheYGisiGClerAGaeGGT

St erae ol IR ATG M1 AR TR IGHEE i han ana

1869 ACEITTGAN CTB.CAGETITGGRCC. Priowador HC weReddy, P.

Tk L BRGSO R SRR T

h GSAIGAC(HBGTGA@@AGZK}”NEQ 008¢r s 26@ VREBTESSBU Q6O BN ¥2A.C, and

o EEATEERYor 11 Vel atdhe et e B RORA yors

( Ehresning SKd léﬂdb@d@ené%ﬂ condtanasequanndofuamn iKapAL4d.human IgG1

| R AR haeetle” PR FAERAGS, iR urd Seq Faniimed into
Sth 96vstdB/%;la't’e% of X216 g2 28mpeteain aﬂls IQSttatafg,ene),@ndfthe ttansformation

e e R YR i o et B the G R Regledsiug pere
rrplix&dtwath r8atiNerpasentaRS36. LG &d§ DNZenad aapienfly tatsfeota¢ infip2 3T

e[lia 19%5'?1{ lglg%sy%% uggﬁel6d A%t%rpjig% 110% [ bo %ﬂ&raggfo crt%d.ncells were
epollebted, |aod ﬂg(bﬁinberitram edsi cgamfﬂeti Py Lsnrle asseyglusifig onittulnan IgG
Chi.n Kao .and Pu
SOMEERECRRRILR) 1HRL N ER0RPR an My 1EG el fopiegyd
oAPAYPerkiniBimned). mut ants i n Chi nese hanster cells. Proc.
Nat. 10 Acad. Sci. 60: 1275-1281, 1968.). To derive
the CS-9 host cell line, DXB-1 | cells were grown in
npdisalewtidnof 168G @okk reduction in serum over 100

o ac. Gondipied madhyRCeitvan [ vaygoisy i HRRF SpliEhEne Brpgior

V\Bf ﬁ)hﬁ)ul&?%ﬁﬁiﬁ ¥ fTie-Sititeracli@ineith eithgr Ahgli driANg2 dFtou indial screening,

an vi du s were eval uated. Th -
ot ke e s 0 Bt oo ShoP R BB Ri o st The DA of
eb’e@d’c&sﬂ&ldﬂ@s Wire b&@&emmiaaahﬁmeau)glsmem lcm:eked cbiibination of

ser di um ste ntious
AR dof e aiopE it B A als ongavary BansBiag e o 96
wlaepkeamamambm cells0 moahltlagﬁnﬁaha \'vré}e cdmsﬁed @@l bndlyze@for the

C&G |saDHFR f|0|§13 cell. |line au otrgghlc

f (5O epmerofAtion 4nd RphTHSt B ansytligingasse

pbcﬁﬁﬂﬂdﬂﬁn PRGEA3s dactopln3Afgleanaiitionng et LT HAHC @8re@élected for

E@ﬁ C.DNA and the 2 20 plasm ds nust conpl enent
er(ﬁ“ﬁéf?'sto express a functional DHFR nol ecul e by

associ ation of the 2 D14FR fragnents in vivo. The

f

dew gcalsed in the f ol I ow ng Table 2. 25 Tabl e 2

Anti b08¥ 9 cAﬂs use8 9(}; trans?vc¥xo } tlhc-t:) grgXAnngllgEi expression plasmid(s) are a
serum-free suspension CHO cell line. They were derived by gradually adapting DXB-11
CHO cells to grow in serum-free medium as described in Rasmussen et al, 1998
(Rasmussen, B., Davis, R., Thomas, J., Reddy, P. 1998. Isolation, characterization and

recombinant protein expression in Veggie-CHO: A serum-free CHO host cell line.
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Chain Chain H6L7 H6 HC L7 LC H5L7 H5 HC L7 LC H4L13
H4 HC L13 LC H11L7 H11 HC L7 LC H1COL7 H10 HC L7 LC

WO209/16326HC L7 LC HS5L6 HS HC L6 LC H2L7 H2 HET/VS1009/001122

10

15

20

25

78 WO 2009/ 105269 PCT/US2009/001122 H5L8 H5 HC L8 LC
H6L8 HoHC L8 LC H3L7 H3 HC L7 LC H5L4 HSHC L4 LC

|_|4
TG TEPoIgay, 45" B1sa ) 5 SRl e D Rge g ity iyetrom
HEHD-KIb c¢lis. (ChadifCandilldub, 1483 HT1dubhnd Chashib 198D, Hblatién &fiChinese
H5L9, H5, HC L i ndi.n. 0 -2 .
ot e e deienin GRERYS s ShnsPad v, BReCREY . o
S ESAf 101 411 6t4220. sehpse;rE:As GaatlL SENGs,IND, Dipgberg fM 1 Delalite @v ¥982.
and | i kap nbda), chai ns. o e 22
2 ne sfhlirsdolRR Bin i FEta  B0G5R e il PusPls, SHIP R BT (i
p Gaggecanipificatidn; Celd $ptind HésboraNtY .I[ndd §8ing Haebor Laboratory: Cold
c I taprify- i Qi r.egi on . of. the .
e R B B A% S8 PR T netiegeoteted
d &bmbkesEChindse hlirnslaeﬂartymao ireluok. qieactibe SE£sontaeic maynnidtibadells.
e in: uence fProtensof nmunol ogi cal
S Ingigtion R KB 9" Rur o RiyBergh shifse Ramgld sl proc. N
FEakiﬂmaﬁﬂlﬂUnHmISQBVDces 5th ed. ) Fab 10 regions
were a ned uenc tabase wih th
o} bseato Bt eSS HaG BeE e mate T &5 BREAEYH, Mgy
WeitaBua$ tedlictRa G ssnae sver TO@ pAskdgss tfo@;lbtaﬁﬁﬁl‘urrvﬁéd adapred bagneferred
ht chai b and s uen
CRERSE O s toe B oms)” Fn SE L KBRS BHARRES Sub-ctoned
Vay lishing dReinQihing and individual clones were evaluated. The CS-9 clone was
selected as the host cell line for expression of recombinant proteins and banked in
serum-free medium. The bank was tested for adventious agents and sterility and found to
be free of viral, mycoplamsa and microbial agents. The host cell line, CS-9, is a DHFR
deficient CHO cell line auxotrophic for glycine, hypoxanthine and thymidine (GHT).
The plasmids pDC323 and pDC324 each encode a portion of the DHFR cDNA and the 2
plasmids must complement each other to express a functional DHFR molecule by
association of the 2 DHFR fragments in vivo.
The following twenty-two antibodies, each consisted of two heavy chains and 2
light (kappa or lambda) chains as designated in the following Table 2.

Table 2

Antibody* - Antibody Heavy . Antlbody Light
R ~ Chain. - |~ ,
HeL? —TeHc | Lilc
H5L7 HS HC L7LC
H4L13 H4 HC LI3LC
H11L7 HI11 HC L7LC
H10L7 H10 HC L7LC
H4L7 H4 HC L7LC
H5L6 HS5 HC L6 LC
H2L7 H2 HC L7LC
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10

15

Anti body HC Sequence 536 HC

EVQLVQSGCEGVWQPGERSLRLSCAASGFTFSSYGVHWRQAPGK
WOREWBLESSSCSTI YYADSVKGRFTI SRDNAKNSL YL QUNSL RAPCT/US2009/001122

(Ref)

EDTAVYYCARDLLDYDI LTGYGYWGQGTLVTVSS H2
EVQLVQSGEGVVQPARSL RLSCAASGF TFSSYGVHW/RQAPGK

CCCF‘CTI | V4 S\ /I ALZNCE VL OAAICL DA

%E\/%-/SYI Ah\.}vl\ \I II INT NSO IL\(IVI\IIj§b€\ Q I D
. 1) EDPTA DLLDYDI LTGYG %;r LMVTVSS

2009/ 105P69 PEHLEIS2009) 0011 HEHCH3 L8LC
EVQLVQSG %WM;W@WHL VV S
YI SSRGS TIQYAD S MV KG RFTI SR KNS 1Y I QU IS
LRA (SEQ | D N#3t4 2) EDTAWY@&&@LLDYE* LTGYBYIAEQGTLTVSS
H4 EVQL V[ISCEGOUYLRGRSLRE SCAARHEF SSYQ
GLEWSY! ESSGSTLYYADSVAGRETI SRONAKNSLVLOMNSLRA—(SEQ | D
NO. 3) EDTAVYYERRDLLDYDLLTGYEHGOGTLVTVSSH6C
EVQLVQSGEEWQRGERSL RLSO RCSCRASGFRFEEYGVHVRQAPGKLC |
&EV\X/SYI JQS&TI \/\/I\I'\C‘\VII/ \r II A\ Q I D
NO 4) EDTAVYYCARDLLDYDI VIHG Wwvssﬁﬁﬁ
EVQLVOSEEGVVQRHERSL RL SCAASGFHFESYGVHW/RQAPBKLC ( SEQ || D
NO. 5) G VY ADSKK GRE T SRONARNSE YEQVNSHRA
EDTAV YYCARDLI DYDI | TGY] WOGTL VTV . SS H11
EVQLVQSGEGWQPEREL RL SCAASGF T EEY GVHW/RQAPEKLC
GLEW/SY! ESSGSHEMYADSVRGRFTT BRASAKNSLIYCOVNSIRA  (SHQ | D
NO_ 6) E'\TA\NV(‘ADF\I th ILTCY(:I\AI\WL vIT\vISC !_IELP
EVQLVOSEEGOVWOBCHE R SOAASGETFESY GVHWWVROAPCR €
GLEW/SY SSSGS HSWWADSVKIGRFTI BRBNAKNSLYLQWNBLRA  (SHQ | D
’\IO 7) E-\TA‘VAIAII(:/-\\P\DLLD\I [ VVI UI UI V\LMJI I_VT VOO IaUI C ’-I-

Li ght Chain Variable Regions 5 Antibody LC Sequence
538 estedfonbinding to hAng-2, mAng-2, and hAng-1 as described herein.

DI VMIQSPL SLPVTPGEPASI SCRSSQSLLHSNGYNYLDWYLQKP  ( Ref)
GCSPQLLI YLGSNRASGVPDRFSGSGSGI DFTLKI SRVEAEDVGY
YV eGP PTHaUG K sgdurndeg and SEQ ID NOs. of the heavy and light (kappa

DLIMW@DGES% %?@é%%h@% '1%%%%%%@&%@@%@%%
YL GSNRASGVPDRFSGSGSGIDF TLKI' SRVEAEDVGY

gqh@g@rm_tgpqiqes The complementarity-determining regions (CDRs)

of the monoclonal antibodies were predicted using the VBASE database which uses the
technique described by Kabat et al in: Sequences of Proteins of Immunological Interest
(NTH Publication No. 91-3242; U.S. Dept. Health and Human Services, 5" ed.). Fab
regions were aligned to sequences in the database with the closest germline sequence and
then visually compared with such sequences. The CDRs for each variable region (heavy

or light chain), both residue and sequences are set forth in Table 5.

Table 3

Heavy Chain Variable Regions

Antibody HC Sequence

536 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK

(Ref) GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

H2 EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIEYADSVKGRFTISRDNAKNSLYLQMNSLRA

(SEQIDNO. 1) EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

79



L2 DI V M QSPLSLP V 1 PGEPASI S CRSSQSLLLSI VGY 11 .
LDWLQKP (SEQ I D NO. 9)
WEBPQLZ69 L GSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVPCT/US2009/001122
YYCMQGTHWPPTFGQGTKLEI K L4
DI VMIQSPL SLPVTPGEPASI SCRSS@LLHSHGYNYLDW{LQ(P

I\“:'). 10) %Dq_l L\/1 k‘-A

EYBB/Q?;I':;MPPTFC

RN

YYGMOGTH WP

D PLS é%‘éﬁ”r“’

RPN 3

SGRETDFTLKI SR\/ gFTFSSYGMHWVRQAPGK

PCT/ US2009/ 00 1% YISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA

D sty Y OLEREHIN BRZLEKESS sEQ 1 D

NOy;gt3) GSPQLLE IR SR EeR ARG Frtds SOVEAHNG PG

Yl "MPPTFC@' YisSIE3TIY Y ADSVKGRFTISRDNAKNSLYLQMNSLRA

D PLIOSEPVTIREEPABH R ARD QB DHSRP AN KR s ( ($8Q 1D
o— 4 —GQEP QA Y G CAASGFTFSSYGMHWVRQAPGK

BDRF' K%%@Wmﬁmm E)&(GRFTISRD&\I&(%SLYLQMNSLRA

VTR AR ARDPBY DIy N
L m IDI‘I QQPQ("TI'NFTI Kl F‘D\IEAEJ%\(-I:%\I ag:%‘{':s(g 1 asli G
ASG YG K

SQHSP YI\D(CI\/EG;F/[;P ,ng @@@%SLYLQWSLM

L Wk}tﬁ\g S A E R PAE NS (SEQ| e 16)

GQQSP YYCMOATHWPPTFGQGTKLE! K L13

DI VMIQSPL SLPVTPGEPASI SCRSSQSLLHSNGYNYLDWYLQKP  (SEQ I D

NO 17) GQSPQLLI YLGSNRASGVPDRFSGSGSGIDFTLKI SRVEAEDVGY
YYCMQ V. TH WPPTFGQGTKLEI K Sraldbie 5'
Conpl enent ari ty- Det erm ni ng Regl ons (CDRs) of Heavy
Chains (HC) and Lilgght g-1 and /or
5 Ang 2 Anti bodies; Residues and Sequence CDR 1 CDR 2
CDR 3 Antibody Residues Sequence_ Resi dues Sequence

(SEQ ID NO. 8)

Re qu /%b 536 31-35 SYQVWH 50- 66

Y ég%@%“% {%gue -111 DLLDYD LTGYGY HC Ab 536

Eﬁ536 appa WITQKP
2 GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
(Ref) YYCMQGTHWPPTFGQGTKLEIK
L1 DIVMTQSPLSLPVTPGEPASISCRSIQSLLQSNGYNYLDWYLQKP

GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQGTHWPPTFGQGTKLEIK

L2
(SEQID NO. 9)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLLSNGYNY

GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKI
YYCMQGTHWPPTFGQGTKLEIK

L4
(SEQ ID NO. 10)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSHGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQGTHWPPTFGQGTKLEIK

L6 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSVGYNYLDWYLQKP

(SEQIDNO. 11) | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
Q : YYCMQGTHWPPTFGQGTKLEIK

L7 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNFLDWYLQKP

(SEQIDNO. 12) | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV

YYCMQGTHWPPTFGQGTKLEIK
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H6L7 HC 31-35 SYGVH 50- 66 Y| SSSGSTI YYADSVKG 99- 111
DLLDYDI YTGYGY
WOD09/18259 H6L7 LC 24- 39 RSSQSLLHSNGYNFLD 55- 6 1PCIZB8RAB001122
94- 102 MOQGTHWPPT (SEQ ID NO. 19) (SEQ ID NO. 27) (SEQ
D NO. 33) H5L7 HC 31-35 SYGVH 50- 66

QAT NN/ AN

(SEQ ID NO. 18) (SEQ ID NO. 26) (SEQ ID

AL Q0. 111 I \V/m eV /a.V4 (CEMN 1T Y NO

OO0 TT T TR

6;8(SEQIDNC

SiteliNe

mﬁwéé@sf@P%EMSIsmsgﬁﬁéﬁéYﬁ%nof
LERIPQLEHY LGSSRIRASY BRRFSGSGREX DIHTINIESR VEASPUGV
Y YEYIRETHYPFTRGEERKLENO,  33) H4L13 HC

5 SYGVH 50-
L'L YDLLTGYGY
(QSEQE Ng5)4)8 1

i

2-CDR-3—AR
Ty Z— I\ 7

=4

eguence Resi g

S@%ln':; g@;\'@( o

i hvrl LS rhn:c- Qanunnr\n Dac-| rhn:c-

meﬁe)sam@wPG@HABEGL@SQSLL}&NGYNYLDWYLQKP
LEFRLEIY LIGSBRRAGY BARFBG3G SEROHNRISR VEASBRYGV
QY@’IQ@H‘@WTRGSEQKLBIH\IO 36) H11L7 HC

How—mm zow—mm<

9

5 SYGVH 5
|_¥_ YDI LTGVGY

B)SEQ T N1 16) 7
- 109 I\/t'Y"I'I—l\I\Ic

Fﬂ LD NQ ')7\ LQFﬂ

33) Hi

QixﬁNhl@sBﬂs&ErTEG’ﬁWﬂISiﬁcs@@suHSNGYNYLDWYLQKP
W@MLMSMWM@SGTL&E@H@\N@EDVGY

(|
216

S

N, Y Y QBEOrHWPKEBGQLIKLEE) HLOL7 LC 24- 39

OI(LLLHSNGYNFLD 95-061 LGONRAS Y4- 1UZ MUISTAVWE (oEQ

ID NO. 19) (SEQ ID NO. 27) (SEQ ID NO. 33) HAL7 HC
31-35 SYGVH 50- 66 YI SSSGSTI YYADSVKG 99- 111
DLLDYDLLTGYGY (SEQ ID NO. 26) (SEQID NO. (SEQ ID

NO. 18) 35)
5 Table 5
Complementarity-Determining Regions (CDRs) of Heavy Chains (HC) and
Light Chains (LC) of Ang-1 and /or Ang-2 Antibodies; Residues and
Sequence
CDR 1 CDR2 . CDR3
Antibody Residues Sequence Residues Sequence Residues Sequence
Ab 536 31-35 | SYGMH 50-6¢ | YISSSGSTIYYADSVKG | gg.117 | DLLDYDILTGYGY
HC
Ab 536 24-39 | RSSQSLLHSNGYNYLD | gg5_gq LGSNRAS 94-102 MQGTHWPPT
LC
H6L7 HC 31-35 | SYGMH 50-66 YISSSGSTIYYADSVKG | g9.117 | PLLDYDIYTGYGY
(SEQ ID NO. 18) (SEQ ID NO. 26) (SEQ ID NO.
32)
HEL7 LC 24-39 | RSSQSLLHSNGYNFLD | cc_gq LGSNRAS 94-102 | MQGTHWPPT
(SEQ ID NO. 19) (SEQ ID NO. 27) {SEQ ID NO.
33)
H5L7 HC 31-35 | SYGMH 50-66 YISSSGSTIYYADSVKG | gg_111 | DLLDYDIWTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 34)
HSL7 LC 24-39 | RSSQSLLHSNGYNFLD | 55_gq LGSNRAS 94-102 | MOGTHWPPT
(SEQ ID NO. 19) (SEQ ID NO. 27) (SEQ ID NO.
33)
H4L13 HC 31-35 | syeMH 50-66 YISSSGSTIYYADSVKG | gg_117 | DLLDYDLLTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 35)
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HAL7 LC 24- 39 RSSQSLLHSNGYNFLD 55-61 LGSNRAS 94- 102

MOGTHWPPT

DLLDYDI LTGYGY (SEQ ID NO. 26) (SEQ I D NO.

(SEQ ID NO. 19) (SEQ ID NO. 27) (SEQ ID NO
W@3)09HB1269 HC 31- 35 SYGVH 50- 66 Y1 SSSGSTI YYADSVIKGI/882004/0101122

(SEQ I D

NO_ 18) 34) H5L6 LC 24-39 RSSQSLLHSVGYNYLD 55- 61

I_WI IDI\C 0/1 1!'\’) l\/r'~<\‘.Y"|I H"A‘PIDT / Ql:('\ I D N() ’)1\ / Cl: I D r\lf'\
27) |(SEQ IDawr1 33) H2U7 HC 31 IHRYGEVH 50 66 CDR 3
- dYI SSSCSTHEYADSWKG—99-11 UL(']LDYL‘i LTG‘gGY (SEQ-HDNO S

Antibodyy gy | EEXSS D ( SE'T"ES NO. | 1%5"Ri0| 39) R | C 24“@‘&9““ equence
RSSQSLLHSNGYNFLD 55-61 LGSNRAS| 94-102 MQGTHWAPT ( SEQ

Har13110 NG, 19) LhdyeMOLDZ £} £, SEQLédrMO.  33) 1] FRL$ HM®OVTHWPPT
31- 35 SYQVHSEQ-IBENoY] BISGSTI YYAPSWHRG D F0-127) (SEQ ID NO.
DLLDYDHLTGYCY (SEQ+D-ND—26) (S SEQ 1D I\‘ﬂgI)JDYDILTGMGY

HILLT F8y 123 3G L HOIE 24- 39 R<§Q511H3K§EE§?§§§55"6‘§ L GSlRAG DoLDYDILE
94- 102" MGTipHb No(smlo NO P2) (SEQ 1D NO.| 27) (SEQ)

AL SV EO 66
RSIS T I TUAT

H“”\?I >s€%?? W,g@%%ﬁi‘ggé“ﬂf D1 o oY DL o, 6SEQ | BREG | TeEer
26) [(SEQ IID NO.  (SEQ ID NO 18) 32) H6L8 LC 24-39 | 33)

H10L7 RESQSLL-LISNGIE D 55- 61 LGONRAS| 9EES$CET T MBGTHAPPH - 1 { SSH@LLDYDILTGLGY
| D NO. ZZ)H& Eq ID NQ. 27) (SEQR'TES Mo°- 3%8) H3L7 HC o TN
31-35 SYQVH58-'86"%1 S3SGSTI QYADSVKG 99- 111

H10L7 CL DYR-b T GRSYOSLLERGYIADDNIGs - 29) | {SERPY D 82 WO | 94-102 | MQGTHWPPT
2009/ 105269 FETFPUS200%/ Q01122 gﬂﬁé P ER*? CIR 3 \S%Q 1D o
Ant ilbody Resi dues Sequence Res|dues Sequence [Resi dues

HeL7 REqUENCes [(9El; D NO 18);,NQ 3Yy1ssbiriviabswké- [Sgh_ DLLDYDLLTGYGY
RSSQSLLHSNGYNFLD 55- 61 LGSNRAS| 92E01 02 NQMOSTHWPPT (SEQ (SEQ ID NO.

I D NO. 19)| (SBEGPIT-NG) 27) (SEQ ID NO  33) 35)
H4L7 LC '24_39 RSSQSLLHSNGYNFLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 19) (SEQ ID NO. 27} (SEQ ID NO.
33)
H5L6 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDIWTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 34)
H5L6 LC 24-39 RSSQSLLHSVGYNYLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 21) (SEQ ID NO. 27) (SEQ. ID NO.
33)
H2L7 HC 31-35 SYGMH 50-66 YISSSGSTIEYADSVKG 99-111 DLLDYDILTGYGY
(SEQ ID NO. 28) (SEQ ID
(SEQ ID NO. 18) NO.39)
H2L7 LC 24-39 | RSSQSLLHSNGYNFLD | g5_gq | LGSNRAS 94-102 | MQGTHWPPT
(SEQ ID NO. 19) (SEQ ID NO. 27) (SEQ ID NO.
33)
HS5L8 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDIWTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 34)
H5L8 LC 24-39 RSSQSLLHSNGYNMLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 22) (SEQ ID NO. 27) (SEQ ID NO.
33)
HeL8 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDIYTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 32)
H6L8 LC 24-39 RSSQSLLHSNGYNMLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 22) (SEQ ID NO. 27) (SEQ ID NO.
33)
H3L7 HC 31-35 | SYGMH 50-66 | YISSSGSTIQYADSVKG | gg_177 | DLLDYDILTGYGY
(SEQ ID NO. 29) (SEQ ID
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H5L4 HC 31-35 SYGVWH 50- 66 Yl SSSGSTI YYADSVKG 99- 111

DLLDYDI YTGYGY (SEQ I D NO. 26) (SEQ I D NO

(SEQ I D NO.

wa3)093d26H5L4 LC 24- 39 RSSQSLLHSHGYNYLD 55- 61 RCSNRAS/001122

94-102 MQGTHWPPT
I D NO.

(SEQ ID NO. 23) (SEQ ID NO. 27) (SEQ
33) H4L12 HC 31-35 SYGVH 50- 66

Y- SSSCSTHYYADSYKG-99—1+ 34— PEEDYBEETOYGY—(SEQHB-NO
26) | (SEQ | DaUB1 (SEQ I D NO_ 18) CBR)2 HAL12 LG 24-39 CDR3
Antibod)i DI esndieé) ('gé lﬁreobc:gl-\El ;;%%;%EQUTDLEWHW4(I)HVHIGE%ld"\Et ~ Sequence
31- 85 SYGYH 50- 66 YI SSSGSTI YYADSVKG 99- 111
DLCDYDT YT ,Y@go I(,s@Qllelp NO.— 26) (SEQ D NO. (|SEQ TD[wo.39)
!\é 1Q\ Q"/R !0 %SC | I_IQ\IF‘VI\NI D R R1 MOGTHWDET
H3L7 3 1
1" GSNFAS* D 4- i@gff I s 55(REQ [HoNG n@1do( 5,5(34rt92|\|o(sEQ WPET |
27) | (SEQ I|D NO.  33) H4L2 HC 3f1-35 SYGWH 50- 6 33)
Y| SESGSTI YYADSVKG 99-111 DLLDYDLLTGYGY (SEQIID NO_
HSL4 HEG) | (SEG | BYM@  (SEQ | Dshi@s 1BYISSSISTHAPDSTKE [2%-8Q | DLLovDIITerGY
RSS<§LLLSNQF§%)E) B8 [OSNRAS AL 102" MOGTHWAPT  ( SEQ;) '
LD NO 24) 27) (SEQ | D NO__33) HIG HCl
H3L4 187 352453/13\@ é%gfb gﬁ‘ﬂfg SGSTOXYA 9 %11 94-102 | M PT
DLLDYDLLTG NO. 26) f% ”l%J (ISEQ 1 D| {530 ™ O
NO. |18) 35) HA4L6 |_c 24-39 RSSQSLLHSVGYNYLD 55- 61
H4L12 [HGSNRAS; O sl@f& VOGTAVPPT 50 (2EQ Y19 MOTI 2APsVKSHQ o ) ;N DLLDYDLLTGYGY
27) | (SEQ 1D 33) H4ll4 HC 3[1{3¥8 BY¥MHREG0- 66 {55 1p MO
Yl s‘ssesn W&Bé\?RG‘OggwilJ_ DLLDYPLLTGYGY (SEQ{I D NO.
HaL12 49) \ﬁ% R ndnoBRTH ég@ TBicshys tAL4 tC éfls'_i?’ﬂ | MOATHWPPT
RSSO L FISHGYbY b 5. 1 || CENRAS, Sobo 102N NOSTHVE SHQSEQ ID No.
D NO 23) (SEQID NQ 27) (SEFQ 1D NO___33) H5111 H(40)
HELS 1S $5:19YGIYB0: 66 Y1 SSSESTHOFYADSIRUEGEPIINC [ 99-111 | DLLOYDITIONSY
DLLDYDI YTGYGY, 15 wo. 18 32)
H6L6 LC 24-39 RSSQSLLHSVGYNYLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 21) (SEQ ID NO. 27) (SEQ ID NO.
. 33)
H4L2 HC 31-35 | syemu 50-66 YISSSGSTIYYADSVKG | gg_777 | DLLDYDLLTGYGY
(SEQ ID NO. 26} (SEQ ID NO.
(SEQ ID NO. 18) 35)
H4L2 LC 24-39 RSSQSLLLSNGYNYLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 24) (SEQ ID NO. 27) (SEQ ID NO.
33)
H4L6 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDQLTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 35)
H4L6 LC 24-29 RSSQSLLHSVGYNYLD §5-61 LGSNRAS 94-102 MQGTHWPPT
T (SEQ ID NO. 21) (SEQ ID NO. 27) {SEG ID NO.
33)
H4L4 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDELTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 35)
H4L4 LC 24-39 RSSQSLLHSHGYNYLD 55-61 LGSNRAS 94-102 MQGTHWPPT
(SEQ ID NO. 23) (SEQ ID NO. 27) (SEQ ID NO.
33)
H5L11 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDIQTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 34)
H5L11 LC 24-39 RSSQSLLHSNGYNYLD 55-61 LGSDRAS 94-102 MQGTHWPPT
(SEQ ID NO. 20) (SEQ ID NO. 30) (SEQ ID NO.
33)
H5L1 HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDIWTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 34)
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(SEQ ID NO. 26) (SEQ ID NO (SEQ ID NO 18) 34) H5L11
LC 24- 39 RSSQSLLHSNGYNYLD 55- 61 LGSDRAS 94- 102
WORBTHVRRT (SEQ | D NO. 20) (SEQ I D NO. 30) ( SECI/DE2OBDI01122
33) H5L1 HC 31-35 SYGVH 50- 66 Y| SSSGSTI YYADSVKG 99- 111
DLLDYDI YTGYGY (SEQ ID NO. 26) (SEQ ID NO. (SEQ ID

II\“I('\ 1 Q\ Q/I\ QQ \/\‘) ’){'\{'\OI 1ﬂ|:’7£20 D['"['I l IC’)!‘\!‘\OII o041 1’)’) f"hF) |

AP AW gu m = A ™ I N |

CDR 2 CDR acmmu body Resi-dues Semmence Resi dues CDR 3

ibod S qoencte F\CDIUUCD QC UCIILC l_l)LJ. L Le'-l: eOU idue Sequence
Antibody po)| P EINGYNYEES S5 - 61 |LCMYAL 94- f foGTHWPBY “(jEQ 9
ID|NO. 25) (SEQ ID NO [27) (SEQ ID NO 33) |H4L11

H5L1 LAB1- 39, SYUMEIAL0&cYITESEE]T4 Y YALSWRAS 99- 111 | 4, 109, | MOGTHWPPT
DLUDYDLLT|G¥&Y ID(SEQH'D|NO. 26) (§EBED FO RO. (|SEQ | D |NSEQ ID NO.
18) 35) HAL11 LC 24- 39 |RSSQSL| HSNGYNYLD 55- 61 LGSDRAS

H4L11 1-%‘* 102 -MIGHHMPPT—(SEQTI D NG 4f§ss¢s§§HAb§/K@C 307 I@%@YDLLTGYGY
D|NG 3> 33" MWEL12 HC 31 350" svamosm S EER L (SEQ ID NO.

YI E>SSGSTI YéADSYKE. 931111 DLLDYDI WIGYGY (SEQ I D NQO.| 35)

HaL11 140) 'S_ES:H@Wi NOQ—8dspasy H5t12 G 24- 39 vocTaweeT
RSSQ%\. SINGYOMD DB 5206 1 LgééﬁRAS(%—ﬂrOﬁo.l\/mTl—MPﬁTl A $E@k0 1D NoO.
IDINOQ_ 20) (SEQ ID NO [27) (SEQ ID NQO__ 40) |H5L9 HE33)

H5h12 181435 -SYGMHGED- 66 Y ss<;@TqMA¢¥g%Tﬁg’-%‘i@ 99-111 | DLLDYDIIIOVGY

DLLDYDI WIRHEY 1o (REQD|NO. 26 (SEQ | pp (S5 ™ ¥
A FB

NQJ] 18) L9 | C 24-139 RSSOSLLHSNGYNYLD 55-61

H5L12 LKCENRAGY QS ?% PFS5-{1SE %3\30 20), (SE@-1D QATHWPPT
31) (SEQ R R o £ e, 9 Aslsays tﬁ"(?§$° D NO.

Eval uat e |JAng-2 Anti bodiles 5 Ml ecul ar assays| (Affinity

H5L9 HCE| || SA-3Nelwdvat | zat | on ElshSA apdl SBEIRTEY@PSYKEr e99-111 | DLLDYDIWNTGYGY

devel oped fo assess direct an [ {58dP B?ndfng to Ang- ‘f?o 1D NO.
and rel atle®*F dRi 1Y Henmbers (fbr |
HSL9 LC 24-39 | RSSQOSLLHSNGYNYLD | cg_gq | AGSNRAS 94-102 | MQGTHWPPT
(SEQ ID NO. 20) (SEQ ID NO. 31) (SEQ ID NO.
33)
EXAMPLE 2
Molecular Assays to Evaluate Ang-2 Antibodies
5 Molecular assays (Affinity ELISA, Neutralization ELISA and BlAcore) were

developed to assess direct antibody binding to Ang-2 and related family members (for
example, Ang-1), and the effect of antibodies on the Ang-2:Tie2 interaction. These in

vitro and cell-based assays are described as follows.

10 A. Affinity ELISA
For the initial screening of candidate anti-Ang-2 antibodies, purified human
Ang-2 (R and D Systems, Inc; catalog number 623-AN; Ang-2 is provided as a mixture of
2 truncated versions) or murine Ang-2 polypeptide (prepared as described above) were
used. For confirmatory binding assays, human Ang-2 was obtained from conditioned
15  media of human 293T cells transfected with full length human Ang-2 DNA and cultured
in serum free DMEM containing about 50 micrograms per ml of bovine serum albumin
(BSA).
Using microtiter plates, approximately 100 microliters per well of Ang-2 was

added to each well and the plates were incubated about 2 hours, after which the plates
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exanple, Ang-1), and the effect of antibodies on the
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For the initial screening of candidate anti-Ang-2
anti bodi es, purified human Ang-2 (R and D Systens,
I nc equaes %Jf ﬁb}%mﬁ%gge @ %lglﬁg%§ corﬁaxﬁ{ng\ébou?ﬂn ﬁgnt Tween-
p 00 Yque pmled €Thepredlp weedhaxsblmgtusutwbom%o a)xcmhene pem@lbbf about

For_co r.natay
SRR DR PSR R R B
t hans;f Aftérembumrtoln dxiaéss bloeklgg l;pllktwrlmas Arsgardedth ahog 100

l.t ur.ed serum. f r n 50, .. .
mmcl:crrgllterg r%f::’cand ate antl- g%v ne g&r%u%n(%ae bum ?lg?Ax?xl.utlon series

: Usuangg m a:aromtedtreinormf abas 40 appnoiar mut théryseih@lay dilutingt-felé irsPBS

and .t

F%I{t%mmg\él?out f‘ngc%léygg g@ ﬁ%iw réeu reSI,I mé"? ted 0\\/l€\.;‘§|m%l}|1I a% rﬁom
pkmtpe&tur84Am iZ00Aloh NP AEOWRE WS &%/P(BG]:ﬂ)ﬁtﬁmmgabalt 0.1 percent

o Wg’“gfﬁ?n-%(w shli)nhos hafﬁgten-"“ﬁﬁe)‘{dﬁ‘é’ﬁ? l Ielgea ﬁ)ch (a:l())ciuf 0n I ng

10

15

20

25

30

35

t hedrolitke <pk1e\delmf gnay aabchumaIQFgG(Fn)&ﬂtH dPumesCmenca\héb | caneflog #

erc S | e
" 3 RS e e00Rh B tiipk [ Rt BSR R serum
Aﬁlbemm) mas idded. oﬂateeweresmubdtﬁtdgpmnmmﬂ ihouwr apver®m temperature.
di hfa e%rx%gedtge gsh%p p Ve tlmes g,% 8&1{tacl’xlnlnt etﬁ)%t 8 }Kl Pgrggnq ll"gv‘rélén 20, after
diwhithiabout $ 60 m&:sohtm pe*rtWeﬂig)f 5MBa(3c30J5§é-ﬂ‘buranatl@rhbanbdmb Qiruid

Q ar then rially oId
gﬁ?sﬁatﬁ:ﬂé?%telgb%grpa emel?acgnltnpkggA uls lI\{[th,tcatao numlb%1 1%%?5)
[ Slmsbat- ods added ﬁndgi‘hdtesabere ooubatetl@hpe ISalt5umeutesﬁiﬂ1ttﬂa blue color
i 5o shed w th PBS c i ng
B5iHoPe sahalici e MR Eee B89 sl e PR 200 o
addi ti onal times, after which about 100 10 microliters
p r]{ﬁ of,. ? nti-human 1 g3 Fc)-HRP (Pierce
C%é raligatiof K11 gl og # 31416) previously diluted
1: 5000 MlnroFPBSplatantoavlm}rigmihn pengariy pBBile (Was bpund veses prapared as
desc%eﬁ)fo%f A%d %LIEA a&and era%txlﬁ[]nlgufaﬁ’liiiggdiewerf grepared in
Py re. ates’ were

approxi nate ro'at T o0Mm t e
t barial dmmh&sjasfdles»cebtd foete MﬁrBBSZIdSAtahow img selbidant of ®BE containing

p a t

o 21 port A S ol TRl o R o MZ STl T o
1Fie3pbgion ablﬁalﬁsjsﬂyeme sﬁulgieraxttahelmlar abm@‘m nphawmolesle; R and D
LQui. s catal o . T subst

ot ety BP0, Beriaiion -BSTeA T Wiaipes
bkaletianoVasraddedaw edco ped, thé\plawes aredmcubaed o\h;engm eattdom fengperature,

Sé%?céh ghﬁ%F(P H\? rtl ags 19 pﬁg on%al{nng V\?]OUP ?] 1 Ngrcgnt é}kﬁgr? gé oﬂﬁer

cr'ot
p elaytiep hbaghe 1 (\)(Hslcimdltmsjper\meﬂ of)armpﬁekdltdpsdy (dl’bmmgea dincf, oatalog #

tg% pi;\!valgslaltd %al cga ﬁ%?)%ﬁ){ ou lml %éaxg:ag lgaqn]d?h?é plates
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hAng %43%?33 tody(é;SCSO hAr% |<:90 mMANg| |(%®/|c50 g%o 32
hjAn 0 00/ | ZZ d6 03%9 8|0 §2D6 -
0| 19 13 H5L7o§ 0. £ 7 0.23 %06 HALEH 0.15 5%
1 6 14690, 0§ 0.3 3 b KELL7| o 15 1.2 8.2070. 0p 0020 3/2 34
HLOL7:4 15 (2. 2334 0| 06 3. 19(3. 4] Hal7 033 2[ 8 §%0 0.06 33
O 22 w6 H5L604. 32[ 3. G711 0. 07+0. 23 3. dios H2].7 0183 36
316 IPD.0q 0.28 3.8 HOL8 (.37!3. 6|10 ©%€07 D.2928.1] 4
HoL8 57 1.7 0.05 Q219 3.6 1H3L1 0.58 7.1 122b.06 33
0| 23 O HEL4od. 60| 11 49 0]07 & 21 [2. BoosHALIL2 G263 34
8l 7 1#0. 08 0.2 3. Y4 6.8 10 0.06 0.19 3.1
H4L6 0.74 15 20 0.06 0.20 3.2
H4L4 0.87 8.2 9.4 0.06 0.16 27
HSL11 0.97 18 18 0.08 0.25 33
H5L1 1.7 24 15 0.06 0.29 44
AMG 386* 2.6 106 41 0.03 0.13 4.1
AMG 386* 3.9 278 71 0.03 0.15 4.4
H4L11 7.3 107 15 0.06 0.17 34
H5L12 14 159 11 0.07 0.31 4.4
H5L9 18 181 10 0.19 1.57 8.5

* Peptibody.
EXAMPLE 3:

Molecular Characterization of Angiopoietin Antibodies

Four of the fully human IgG2 antibodies (Ab536, H4L4, H6L7, and H4L11) with
potent hAng?2 inhibitory activity and a range of hAng] inhibitory activities were selected

for further studies. All 4 antibodies were shown to crossreact with mouse, rabbit, and
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r abbCtoneand 87 104D @®N9/ 10626AMICT/ US20GM)O01 U230 (nM)

cynaretgus—renrkey—Angl ar(‘)'4 AR exo.'fa‘ Bt-rg—sti i Har
pot EH@“ZS acroQ?éangi opoietin orthopogs (Tabq' s 7 and
8). |Habke 7 Bi ochem cal PBadency of 0Agi opoi etd.is
Ant i ' Agai.nst Ang2 hol ogs n Ang no
Angz.R&&L’sgée An8r21§Rabbit gnl&z d oned‘I:HCBO (nl\/pzo' 0
(nMHUCS0 (nM 0l2€50 (nM 0.166L7 0. 22.12 19 0. 130.&2 15
HAL4 0.24 Q.15 0. 15 MG 386 2 0.17 O 0.10
L 600h "0 1878 32 0. 39 Bha Loa Bio7 o, 10 W24 0. 20
5 5 ELI'SA neasuring neutralization of ligand / receptor
kﬁ %r action. Taqle.8 il.oc e/m' cal Potency of
g SpBFastHing RHIR BN IR/ ReEP g e thol ogs 10
Human Angl Cyno Angl Mirine Angl Rabbit Angl d one
IC50 (nM 1C50 (NnM 1C50 (nTthlJt;CBO (nM

Biochemical Potency of Angiopoietin Antibodies Against Angl Orthologs

10

Human Angl Cyno Angl Murine Angl Rabbit Angl
Clone IC50 (M)  IC50 (mM)  IC50 (M)  IC50 (nM)
H6L7 0.12 0.19 0.12 T 0.18
H4L4 32 4.0 3.3 2.8
AMG 386 1.2 29 27 43
H4LI11 17 14 7.7 ' 16
536 LCI1 515 531 305 502

ELISA measuring neutralization of ligand / receptor interaction.

EXAMPLE 4:
15 Activity of Angiopoietin Antibodies in C0l0205 Tumor Xenografts

Three antibodies (H6L.7, H4L.4 and H4L.11) were evaluated in the Colo205
human colorectal carcinoma xenograft model. For each study group, mice were injected
subcutaneously on the right flank with 2 x 106 cells in Matrigel™. Ten animals with
average tumor volume of 300 mm3 were randomly assigned to each experimental group.
20  The animals were injected IP twice per week, beginning on day 17 post implantation,

with 300 pg of the angiopoietin-targeted antibodies or isotype control antibody. AMG
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Figures 1

reat nent of xenograft-bearing nude mce wth

a
the apg) %Qleﬁifﬁnlg%' 91'1&1@5 With %ﬁﬁﬁely%@ et tudihls dvere

HAL11, or not elicit ‘"adversé anatomc
efreated with F36H67 (AKM@!@DI H4Jsl] eH4L 4 BI6EXANAGES 8§ or control IgG2 for 72

hrs. Seventeen hours prior to sacrifice, animals were implanted with osmotic minipumps
containing 3 mg/mL BrdU. Upon sacrifice, endothelial cells were isolated from the
Col0205 tumor-bearing mice and were analyzed by flow cytometry to assess
proliferation. Dissociated cells were stained with anti-mouse CD45-FITC and CD31-PE
antibodies, followed by fixation and staining with anti-BrdU-alexa647 antibodies. Data
represents mean £ SEM (n = 5). As shown in Figure 3, treatment with all antibodies
significantly reduced the percentage of BrdU positive cells (p < 0.002 compared to 1gG2

control). These data are consistent with an anti-angiogenic therapeutic mechanism

89



Ef fect of Anti-Ang-1 and/or Ang-2 Anti bodi es on
Endothelial cell Proliferation In a parall el

wezpendizent, animals with approxi mately 400 nmmBCT/US®N%S001122

10

15

20

25

30

were 25 treated with 536LC1 (AKA LCl), H4L11l, H4L4,
H6L7, AMG 386 or control 1g& for 72 hrs. Seventeen
hours prior to sacrifice, animals were inplanted with
osvedebyctheramgiquoipis-targaied atihodigs ighibigfurior Brdstielidljoelh proliferation
sacrl fice, endothelial cells were isolated fromthe

cb1 6205 t unor - bear i ng mce and were analyzed by flow
cytonetry to assess proliferation. D ssociated cells
were stained with anti-nmouse CD45-FI TC and CD31- PE 30
aMmXAMBLES foll owed by fixation and staining with

a@ioge ﬁm%@hfeﬁ@ﬁﬂ& G162 03I X Rk A fts” €PF esents nmean
shown i n Figure reatment with all
ant I bo%@?&xtlbgdygﬂiﬂm &?J‘s‘éieb!te& ﬁﬁ%@eﬁéﬁevpeﬁageﬁ%gen@me dose

Br dU positive ‘cel (p < conpared to
c derendsnyy ol dametttied Gmer Si9Ng1 SO F nigls were injected with

apfsl 4 P QARKK He ﬁﬁﬁg%HHhﬁd@%B&E‘}ﬁg‘né%)ﬂ@ ng to 300 pg. AMG
2009/ 105269 P 2009/ 122 where

aRdh s @tlmnmtbaqlgefaé doseroff il hoa (¥ twish “ﬁPltly pangeluded as a
Dggs%\,é%t)ht?dl &seéhl)wp fHo 15&@ Elazill (Q)@es df @141&‘ Y@mﬁ@ftﬁw HbiRd almor

se Titration of Tunor Xenografts The

astooeng meumeb%@qnée 840§ ldfwlﬁmﬂeO}eQ ©end? ve ltheY%‘P gumor

exRlef iAGsik 8o fl0s§. dependency of HALA-nmediated tunor
growt h 1 nhi bi %I on. The animals were injected with

HEXAMPLEW ce- weekly begi nning on day 14 at doses

as a 1t zpmaltel M@eﬁméﬁtr @dlozoseumdsrdwarmgmﬁe gzuth amzﬂqrs aﬂ I

oSl UL LSRN | R DLLECE LT GO R
30:GP fion72 Hvarswind lea ahalyaed as blLR‘lgimM aAakhesingn FigugLe Eeah?m}nt

oI B4 e By gt s e Rl SO Rentdh

e xjaerer,eathtan GRID o28bug. unor - bearing m ce with tunors of
approximately 450 nmB were treated with a single dose
OEXMMPILEBM5 386 or control 1g& for 72 hours and

¢ Egﬁniaarl%%ﬁczat?c% P I-MLAF ' {b J?,; %4L1i‘| %pu? g%é%‘ lFlugul(’Iece, 'Rats _and
t P4 sTgnr T e rte

egiomheibg'lalmmﬂdet proliferation in a dose- dependent

h
oo Tytbilatn AR (b5t b TRt UEYE afa s361.G1 hgve been

MeleaggctelRatdsin @6 1 nidyeradiondingierdosetintiaggnothi@V) or intraperitoneal (IP)
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S ratxgdndcd:mlg'ushrroakm efter sfriglérdose IV admiapeationoneal (|1 P)

After single-dose IV or IP administration to mice, H4L4 exposure appeared to
increase approximately dose-proportionally in the dose range of 0.1 to 10 mg/kg (Table
4). The overall mean terminal half-life (t,;), clearance (CL), and volume of distribution
at steady-state (V) was 207 hrs, 0.43 mL/hr/kg, and 128 mL/kg, respectively. The
bioavailability (%F) after [P administration was greater than 90% for all dose groups. In
contrast, H6L.7, H4L.11, and 536L.C1 exhibited nonlinear PK in mice with exposure
increasing greater than dose proportionally from 0.1 to 10 mg/kg. The exposure of H6L7
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Ang2 do not functionally oppose one another in
post natal systens, and in sone cases, they appear to

wa@edooneper at i vel y. Pat hol ogi cal angi ogenesi s PGI/US2009/001122

10

15

20

25

30

35

associated with altered angiopoietin levels in a 35
nunber of diseases, including cancer, diabetic

R TR A AT o R AR SR
otheseakdripentid 1m81catﬁ)ﬂdmpy§ provide blSnicaAbgieﬁp 0)) hetdata-pf@éngﬁi letkin

interventions in. thes ns ma
RS I e sPingsr i RGN o el ehd Rbe ARy P
Ssigeis ttherdpaiitic dfﬁcasyamahaeﬁeﬁlamgsby targetingg Aed2 miohé.bi t i on of
Angl and Ang2 may provide superior therapeutic
efficacy to that nediated by targeting Ang2 alone. 5
kaﬂ@@@ Phage di spl ay sel ection of Angl - blndlng
ﬁtldes Three fil anent qus lﬂép | ibraries, L .
(brage fiyglay seleqsen abhvslrbindias BeRtdry Shhre Npmentoys j?h%ﬁ"')l‘ HBFes:

| epR s’ 1ndépé{&ﬁﬂfaﬂ§f8ﬁ&}1ts) aml 211|([1 @ar ol AdeperdehP 9
|ndePendent t ransf or mangs) 10 Cangrld ge,

Magnstopaess) andd-inear e ol "fdGPe“Ai’f@ |tra'aﬁf91maw@> (BHEGEOPAf t er
NesAbridss, MR, Seld @8d toQB1eB B Hngﬂtﬂlﬁﬂﬂgﬂﬁﬂagé nAﬁMﬁh@Qa@@Q Selection

(I'nvi trogen Corporation, Carlsbad, CA

208 HERY HEPER KA DWBES Hnyigagep Qﬂrp%a?as 4%3@1}; gA\AmOﬁked with

bl’%tbbﬂ}ﬂa r@fl a0t BSAPor el L10ERded v\llﬂﬂ%{otmg{bﬁﬂ ARMPD (R&D Systems,
hage were incubated w th beads

, _remainin oaded
V\J"Fh Mlmeaeqlwﬂyg SEMAPYE Phaggyersiagubated with beads gOAf"ide i
eKlBﬁxBﬁdté’@AH‘@s(RWSysiehﬁ PBFIR b RENEACWashing] @ Pehgd From each
selection were eluted 1n a ngnspecific nanner u%%g%uw

100006 selereanVarafitse In apanspecisly ntagrlarvamm 19 mphtrie

S§oluti09 Y§igmaMBIrich The, KR! Ldudd M@j)ag’ﬂe lﬂﬁfe@ pﬂd@ Ietd #6blified I E. coli
col i strain XL-1 Blue MRF afurlfl
1

phteit BEtlB IpoMREapyrifierby Recieitation. apd, e, lé%?f‘ forghgmexpiound of

sgliegba.on. After three rounds of selection, individua

phage clones were isol ated, and 20 anal zed by

ELI SA Afier thiea rawds efivelesipn. dividuphpha %fé‘%/ fﬁ"&fteé?"ﬁ)?t%aﬁé‘d

E%?]ﬁgd %nphagéEE@W anYIDN £ SdqRerRinat BsiellNUAIE 1 Pradialwad fated®dn
i sher Sc

ilentific, Rochester, cked w
pResell plaxisgipiates (buog brarde Therpp . %ﬁ&a%ﬁlqwlﬁgq‘w}“‘afegf % apd
Ebﬁa%d vf]MFIQJSfI’C‘(PBBgﬁtth\@Q{S%dTN&tﬂ%§ adﬁ{lgng b dx“ﬁﬂnil? Pligde

oun age were etecte W - Ccon
- PPTIRIES Sicts Bobgreq i fhs St A pRar et §rE e with an HRP-
Ptsifietlawanti-M¥3 Jantitody @m@r@%kP%ﬁ&Sa BR&gh INécﬁt}ﬁwh)Q NN Lo
or streptaV|d|n contr ol Egates wer e set up

PPk siovs-Paing o, AneZioeroplay i SonfiplPIeRA e GeiaiRdr Agmiler

dakRoNEEEISUS eIt R and DN A 86duendify daSEWére hseﬂgs ciepd fodselecting
sequences to express In a

pti bod
PBFRIRDFAPRISES 18 FEPrEY A BRSABBOBHORR ﬁ?ﬂﬁgogéss%iye e¥gffigted in an
S BTRIFAksaeing s&RRS GorelcRbse fdrlaffinity mi¥Riratioal i on. Pe pt I de

afflnlty mat ur ati on was perforned b eneratin
panni nEerGEREBEY BETGn Ay B EURY WnGana AR pileotide

Lipeaphf® didplal) 1i0MEEs. learl&awmwepm qiﬁ?ﬂhdebérﬁﬁﬁtftﬁhﬁaﬁktaﬁts
were obtai ned. These focused Ilbrggles

awgged)@@mgpequSﬁchgqedthBraflﬁsa‘f/era gaipped by a procedure sp mnar to thaiy used

for panning the primary libraries.

Peptibody expression and purification. Peptibody mL4-3 was expressed and purified as
described in Oliner, J., et al. 2004., Cancer Cell 6:507-516. The amino acid sequence of
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Corneal angiogenesis model. VEGF and bFGF-induced angiogenesis studies were
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5 standard net hodol ogy. Briefly, four-week old fenale
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to i nduce superovul ation. The femal es were then

B e e A L e
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Chiti€pos (HC vetiaisagerd rigﬁlylceﬁhtem&edietﬂe hmaﬂ@d'lml FhRGBvidual
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lfﬁ:lSlb?e were then

.Z(AMMME;%PGBIDMS}%&&QJO&OM.&& Tabl e 10 Pepti bodi es

conpetitively inhibit angiopoietin:Tie2 interactions
hAngl hAng2 Agent 1C50 (nM 1C50 (nM  L1-7(N) >
10,000 0.064 ni4-3 0.022 3085 AMG 386 6.2 0.029 Fc >
1Ey@Ration dfepDR tissues arremred rats. Peptibodies were evaluated in Sprague-

Dawley rats (Charles River Laboratories) for effects on normal tissues. Animals received
300 mg/kg of AMG 386, L1-7(N) or mL4-3 IV twice weekly for 28 days (n = 10 animals
per group). At scheduled necropsy, a full tissue set was sectioned, stained, and observed

for microscopic changes.
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Table 11 5 mL4-3 selectively neutralizes Angl:Tie2
i nteracti ons hAngl mAngl rAngl cAngl hAng2 mAng2 cAng2

wo 8959/103269 | C50 | C50 1C50 1C50 1C50 Agent ( nMCY/nR3009/001122

10

(nrM (nM (nM (M (nM nlL4-3 0.045 0.033 0.061
0.039 1876 > 10,000 1890 Fc > 10,000 > 10,000 > 10,000
;a;lgl, qgo > 10,000 > 10,000 > 10,000 h, human; m

a2&: "%, rabbit; c, cynonol gus nonkey Table 12 Mean
pBep‘tthsadnedmdmbnnVepanhnbnh@@om‘nnzin@l 1mpmmnmsn i nhi bitors

AUCO :,,f tin Dose-nor mal |hz‘€!l$1AUCa| nf Agent (HAng2
(Mhr/ é&g) (hr) (pMir/ qg, m.4-3 45 5.0 (M")
L17(|\|)a56704746A a 97 15 85 8.7

aAdapt g¢ éﬁgm Ainer et al 163;&) 105 WD 2009/ 1@53459
PCT/ USZOO 01122 Table 13 'Sel ective inhibition of
Angl or Ang2 induces ovarian_atrophy, but not

epi phys®8hf-3pl ate thi ckeni #82%pi physeal plate 3085

Epi physeal plate Agent thickening (males) thickening
(femal goiG $3¢6ari an atrophy MG 386 10 10 8 L 190660N) O
08 mM4-3 006 5 n =10 per group 106 WO

2009/ 105269 PCT/ US2009/ 001122 VWhat is O ai ned

An isol aféd anti body whi ch Q’B%rl ses a heavy 6H810H0
vari able domain having the sequence selected fromthe

Nbohul%consmtlng of SEQIDNG 1, SEQID NO 2, SEQID

SEQID NO 4, SEQID NG 5, SEQID NO 6, and
%ll I']) NO 7; wherein said antibody specifically

bih tlo at Ieast one of Angl and Ang2 ligands of Tie

Zm&wtwnvelﬂneuﬁm:msAhmﬁw amraduouby V\,hl ch conprises a

-I 1 glll Lalla.l —vat CUJI T UUIIClI T IIG.VI "y l IIC bcqucllb

sel ect ed Megh t hwAgebup ré88Li stsARglof IRENE2| D mAnel  cAng2
SEQ ID N1}, SEQdd  1Cs ICs ICs ICsp ICs

Agent  (nM) (nM) (nM) (aM) (nM) (nM) (M)
mL4-3  0.045 0.033 0.061 0.039 1876 ~ >10,000 1890

Fe >10,000 >10,000 >10,000 >10,000 >10,000 >10,000 > 10,000

h, human; m, mouse; r, rabbit; c, cynomolgus monkey

Table 12

Mean pharmacokinetic parameters of angiopoietin inhibitors in mice and rats

Mouse Rat

tin  Dose-normalized AUCy,;,s tiz Dose-normalized AUC s

Agent (hr) (pM-hr/mg/kg) (hr) (nM-hr/mg/kg)
mL4-3 45 5.0 42 3.6
L1-7(N) 56 7.0 47 4.6
AMG 386° 97 15 85 8.7

®Adapted from Oliner et al (18).
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NG 10, SEQID NGO 11, SEQ ID NO 12, SEQ ID NO 13,
SEQ ID NO 14, SEQID NO 15, SEQID NGO 16, and SEQ

WO Dod@s24%; wherein said anti body specifical | yp@i/onsz909/001122
to at | east one of Angl and Ang2 |ligands of Tie 2
receptor. 3. An isolated antibody which conprises a
heavy chain variable domain and a light chain
vari abl e domai n, wherein said heavy chain is conprised
offaBle@®Rs and said light chainis conprised of 3

€d
Cﬁﬁs%.va m%ébrltéon of I}Tng r gx?%rb? g?ﬁlc?{]ov%fa irlnoehtrp drl?gtl nso? Qn ysef*al plate
(ﬂl)ckﬁﬁﬁngNCB 18, 26, 32 of the HCpIUS SEQlDNCIS

19—2+—33of thetE—b)—SEQ+DBNGs: 26—334—of
the HC pl us SEmiphyseplgdate]o, zlﬁplplgse%wl%the LC, (c) SEQ
| D 18, 2Bic v

12 O 1 Wiy Rl O Ourions

pl yEEg | D NOs: 19, 27 33 of tthLC (e) SEQID;
NGs: 18, 26, 38 of the HC plus SEQ ID NOs: 19, 27, 33

of the LC, (f) SEQ ID NOs: 18, 26, 35 of the HCpIus
SEQ-IHMos: 19, 279 33 of the LC, 9(g) SEQ I D NOs:8 18,
26, 34 of the HC plus SEQ ID NOs: 21, 27, 33 of the

LC, mi4) SEQ ID NGy: 18, 28, 39 ofgthe HC plus SE@ID
NOs: 19, 27, 33 of the LC, (i) SEQID NOs: 18, 26, 34

5 OF?‘%&WF‘US“SEQ—FB—N&. 222733 of thetC—<j)
SBD 'PBNERYP 18, 26, 32 of the HC plus SEQ I D NOs: 22,
27, 33 of the LC, (k) SEQ ID NGs: 18, 29, 39 of the
HC plus SEQ ID NGs: 19, 27, 33 of the LC, (1) SEQID
NOs: 18, 26, 34 of the HC plus SEQ ID NGs: 23, 27, 33
of the LC, (m SEQ ID NGs: 18, 26, 35 of the HC plus
SEQ I D NGs: 20, 27, 40 of the LC, (n) SEQ ID NGCs: 18,
26, 32 of the HC plus SEQ ID NOs: 21, 27, 33 of the
LC, (o) SEQ ID NGs: 18, 26, 35 of the HC plus SEQ ID
NGCs: 24, 27, 33 of the LC, "(p) SEQ ID NGs: 18, 26, 35
of the HC plus SEQ ID NGs: 21, 27, 33 of the LC, (Q)
SEQ I D NOs: 18, 26, 35 of the HC plus SEQ I D NGs: 23,
27, 33 of the LC, (r) SEQ ID NOs: 18, 26, 34 of the
HC plus SEQ I D NOs: 20, 30, 33 of the LC, (s) SEQID
NGs: 18, 26, 34 of the HC plus SEQ ID NGs: 25, 27, 33
of the LC, 107 WD 2009/105269 PCT/ US2009/001122 (t)
SEQ I D NOs: 18, 26, 35 of the HC plus SEQ I D NGs: 20,
30, 33 of the LC, (u) SEQ ID NGs: 18, 26, 34 of the HC
plus SEQ I D NGs: 20, 27, 40 of the LC, and (v) SEQ ID
NOs: 18, 26, 34 of the HC plus SEQ ID NGs: 20, 31, 33
of the LC, wherein said antibody specifically binds
to at | east one of Angl and Ang2 ligands of Tie 2
receptor. 4. The isolated antibody of claim3, wherein
said antibody is selected fromthe group consisting
of . HeL7, H5L7, H4L13, H1 1L7, H O.7, H4L7, H5L6,

H2L7, H5L8, H6L8, H3L7, H5L4, HAL12, H6L6, HAL2,
HAL6, HAL4, H5L11, H5L1, H4L11l, H5L12,
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and H5L9. 5. The isolated antibody of claim4 that is

a fully human anti body. 6. An anti body fragnent of the
wa@piovheityo of claim 3 which conprises a CDR r egP@RUS2409/601122

the am no acid sequence selected froma group

consisting of. SEQID NGO 19, SEQ ID NO 21, SEQID

12 CE D NO 23, SEQ ID NO 24, SEQ I D NG 25, SEQ
I I D NO 34, SEQ I D NO 35, SEQ I D NO 36,

SEQ | DAN@o&?qd aSEl@db/D/hndH@ananealadiezﬁrE@dlﬁ)vM@ble@maih haring the

el cqaci d ol ec g
qfuﬁlce seletcyeé grolgr% n(fnSlS Szillag}?jlﬁa 1 tSEi% lgﬂtlgb? %Q ID
vHOt BrSEEpI HDml r&lﬁQaIDwN@l é,lSEQaRD WOn6)lae¢ GEQ DN 7aivher?in said
_?_?]néi%ﬂcﬁc}'gsfptem{; lly b%n%nfoaait ?ﬁag%P f AnéjlC n8 éﬁg %nﬁé g?lﬁe 2 %?ertor.
nmet hod of making the antibody of claim4 which
ginhen 1 ofaﬁ!% At ?c;dglgv Ilcﬁ1 chpa}'ne‘él ﬁ%g%lln rﬁal(g)get &oma'mI havmg the
Ctd@nmeé belectell Gi®mAR: 2000 tAB3BEGSREN 1080 08/SEQUDARO: SZ,ISEQOID

r 0

B BB SFLhba%: O SROTP NG o IR i B e gLy SBR
I—SD? 15, 9EQAD N3 163 and-HEQ LY NOH1 B lwherelifddard ankibody, spédafiica]ly binds

L HEL 38 7, HS L L6 HAL2, HALG6, HAL4,
CE’LaifaStﬁgi(lfKB aHAn!g%_B%aEgs © aﬁ% f%o in adm xture
with a phar maceutically acceptable carrier therefor.
i%ln'p;rlhgn ﬁg?aéergarzrigf ll)'gdl C%lch ICI’ Selsélh]gn Q Clvzziirka e d%mgllfllratnd llght
cdnii witinlg dohais, wltermxt sae:r hemzy dainl ie pomprwad ﬁr3 @DRUMdesand light
é}lé'i i is c%gprlsﬁginjt ggrﬁﬁé\f:hg% 1 tﬁg Ife%(rl:}éncesocgls Idg:#lfo%fo? Sé}l((i: antlbfgly are
V\ke&rc&dmroaahdglphmcmmgofcal |y acceptable carrier is a

phar @f?ﬁféb‘iﬁ ﬁﬁe%'saié S A9ED hus sﬁﬁ rp&:é‘e 1502‘3} ?f of the LC,

i nhi bi un eS| angi ogeneé
adm ni eii) SEQID N@s: a8, Zﬁubﬂ} @‘ahe HG pheeSﬂQtIﬂéﬁ@anQ iém33 of the LC,

e o LYSSATRINS oF ALY AR S hPSsep 00yl ot
1L7 I—KkDISEQ IBNGs: 18‘1@!5637 <HZh.e7I,—IC IHBIsSEQ 1RGN @s: 19327733 ¢i3hell.C,
reL12, SR Tpafte? 1478 et R sPo PR o Bkt eLc
sai d uﬁbjSEQIIB(NangS égcstiaeditle HG plua BEQID NQs0 99, 27, 33 of the LC,
(g) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 21, 27, 33 of the LC,
(h) SEQ ID NOs: 18, 28, 39 of the HC plus SEQ ID NOs: 19, 27, 33 of the LC,
(i) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 22, 27, 33 of the LC,
(j)) SEQ ID NOs: 18, 26, 32 of the HC plus SEQ 1D NOs: 22, 27, 33 of the LC,
(k) SEQ ID NOs: 18, 29, 39 of the HC plus SEQ ID NOs: 19, 27, 33 of the LC,
() SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 23, 27, 33 of the LC,
(m) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 20, 27, 40 of the LC,
(n) SEQ ID NOs: 18, 26, 32 of the HC plus SEQ ID NOs: 21, 27, 33 of the LC,
(0) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 24, 27, 33 of the LC,
(p) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 21, 27, 33 of the LC,
(q) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 23, 27, 33 of the LC,
(r) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 20, 30, 33 of the LC,
(s) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 25, 27, 33 of the LC,
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(t) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 20, 30, 33 of the LC,

(u) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 20, 27, 40 of the LC,
and

(v) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 20, 31, 33 of the LC;
wherein said antibody specifically binds to at least one of Angl and Ang2 ligands of Tie

2 receptor.

4. The isolated antibody of claim 3, wherein said antibody is selected from the
group consisting of: H6L7, H5L7, H4L13, H11L7, HIOL7, H4L7, H5L6, H2L7, H5L8,
H6L8, H3L7, HSL4, H4L12, H6L6, H4L2, H4L6, H4L4, HSL11, H5L1, H4L11, H5L12,
and H5L9.

5. The isolated antibody of claim 4 that is a fully human antibody.

6. An antibody fragment of the antibody of claim 3 which comprises a CDR region
with the amino acid sequence selected from a group consisting of: SEQ ID NO: 19, SEQ
ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID
NO:32, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID

NO:38, and SEQ ID NO: 40.

7. An isolated nucleic acid molecule encoding the antibody or the antibody fragment

of claims 1 or 6.

8. A vector containing a nucleic acid molecule of claim 7.
9. A host cell containing the vector of claim 8.

10. The host cell of claim 9 that is a CHO cell.

11. A method of making the antibody of claim 4 which comprises expressing said

antibody in a host cell.

12. The method of claim 11 wherein said host cell is a CHO cell.

108



WO 2009/105269 PCT/US2009/001122

13. A pharmaceutical composition comprising any one of the antibodies selected
from the group consisting of H6L7, HSL7, H4L13, H11L7, H10L7, H4L7, H5L6, H2L7,
H5L8, H61.8, H3L7, HSL4, H4L12, H6L6, H4L2, H4L6, H4L4, H5L11, H5L1, H4L11,
HSL12, and H5L9;

in admixture with a pharmaceutically acceptable carrier therefor.

14. The pharmaceutical composition of claim 13 further comprising a molecule
selected from the group consisting of a reporter molecule, a water soluble polymer, an

antibody Fc region, and a cytotoxic agent.

IS. The pharmaceutical composition of claim 14, wherein said pharmaceutically

acceptable carrier is a pharmaceutical formulation agent.

16. A method of inhibiting undesired angiogenesis that comprises administering to a
subject in need thereof, an effective amount of any one of the antibodies selected from the
group consistiﬁg of H6L7, HSL7, H4L 13, H11L7, H10L7, H4L7, H5L6, H2L7, H5LS,
He6L8, H3L7, HSL4, H4L12, H6L6, H4L2, HAL6, H4L4, HSL11, H5L1, H4L11, HSL12,
and H5L9.

17. The method of claim 16, wherein said undesired angiogenesis is cancer.
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