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RELATED APPLI CATI ONS This application is a non-provisional

appl i cat iwo 2bitggisander 37 CFR 1.53(b) (1), claimng pri ecrtuszamnderre85 USC
119(e) to provisional application nunber 61/284,743 filed 10Decenber 23,
2009, and provisional application nunber 61/414,052 filed Novenber 16,
2010, the contents of which are incorporated herein by reference. FIELD OF
THE | NVENTI ON The present invention relates generally to the field of
nol ecul ar bi ol ogy. More specifically, the invention concerns anti-Bv8
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I n: Pat hobi ol ogy of Ocul ar Di sease. A Dynam c Approach, Garner A,

Kl i nt wortlhhcoprmis ofewlyich azrigearpioraied heyowhby edferoieker , NY, 1994), pp 1625-1710.
In the case of tunor growth, angi ogenesis appears to be crucial for the

transition from hyperpl asi a t@‘lﬁﬁpobﬁ‘sfﬁ Iﬂ}qﬂﬁﬁ Rroviding nourishnent for
unor E‘o (P

the grom h and netastasis of the . man et al., Nature, 339: 58
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advant age apd proliferative autonag conpared to normal cells. A tunor
30usual Pye @ﬁllﬁsﬁﬁén‘é%%@we%éw%% Ppdighiad uﬁe&ﬁrf%%ra?-i ferate only to a
size of a few cubic mlIlineters due to the distance from avail abl e

capj |l ary beds, and it cangal@YGRSUNPDOF MikI/WENPIdRer growth and
di ssem nation for a long period of tinme. Sone tunor cells then swtch to
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recol oni zati on of netastatic tunor cells. Accordingly, a correlation has

been obdemgegiomas.cEEMmiGiaAlammation, infregeaas ssevascylyr syndiomes seel asrigolfisertiyat i ent
sukyvi val i st ,C i - Wi dner et
al N ri“:tﬁ{gbi".gtrhgeg’ ‘it\'é'd aﬁg% 1%%}%9‘%9 8% Mﬁ%‘fﬁ’%&g? ‘%%E?grﬁgdnf{cg{@)%’4o: 1120- 1124
(1992) ; neovascular glaucoma, immune rejection of transplanted corneal tissue and other tissues,
rheumatoid arthritis, and psoriasis. Folkman et al., J. Biol. Chem., 267: 10931-10934 (1992);
Klagsbrun et al., Annu. Rev. Physiol., 53: 217-239 (1991); and Garner A., "Vascular

diseases", In: Pathobiology of Ocular Disease. A Dynamic Approach, Garner A., Klintworth
25 GK, eds., 2nd Edition (Marcel Dekker, NY, 1994), pp 1625-1710.

In the case of tumor growth, angiogenesis appears to be crucial for the transition from
hyperplasia to neoplasia, and for providing nourishment for the growth and metastasis of the
tumor. Folkman et al., Nature, 339: 58 (1989). The neovascularization allows the tumor cells
to acquire a growth advantage and proliferative autonomy compared to normal cells. A tumor

30 usually begins as a single aberrant cell which can proliferate only to a size of a few cubic
millimeters due to the distance from available capillary beds, and it can stay 'dormant' without
further growth and dissemination for a long period of time. Some tumor cells then switch to
the angiogenic phenotype to activate endothelial cells, which proliferate and mature into new

capillary blood vessels. These newly formed blood vessels not only allow for continued
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t he 30skictclgpmédiand aﬁﬂer&amﬁbﬂ@fmrdamadr@ {8l IFapthermor&VEGE hadiendhown
Phar macol 374, 189-196 (1999)). The cl on| ng and expression of Bv8 are
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2 WD 2011/079185PCT/ US2010/ 061760 VEGF Bv8 were characterized as
mi tbgendlweandathole 20 of0-2h 0P 1 Brawa st ﬂelqaéPercFeqsl’ SPyhEd-{Becbitier Maternegy

al ., Natppe gii2f gﬁaﬁg&r 3. %@‘31))3)&%@%%2 BOGak SCAULES ] llathg{) @l 1009 AgoNat | - Acad

Sci USA 100, 268 90 | er activities have been ascribed to this
fam |y, (1995I)ud| ng noci ception (I\/bI I ay, C. et al., supra), gastroint estl nal
M et al 5r equl at i on, of C|rcafd| an loco tor

tract notili
rhyt hm ( Chenévv&\haﬁ/beene%hogﬂl to iniguge, B@ Jrgtion, gurvivph apdpgggon of adrenal cortica
capillary endothelial cells (LeCouter, J. et al., Proc Natl Acad Sci USA 100, 2685-2690

25 (2003)). Bv8 and EG-VEGF are two highly related secreted proteins, also referred to as
prokineticin-1 and -2, which structurally belong to a larger class of peptides defined by a five
disulphide bridge motif called a colipase fold (DeCouter, J. et al., Nature 420, 860-867
(2002); LeCouter, J. et al., Proc Natl Acad Sci USA 100, 2685-2690 (2003); Li, M. et al., Mo/
Pharmacol 59, 692-698 (2001)). Bv8 was initially identified as a secreted protein from the

30 skin of the frog Bombina variegate (Mollay, C. et al., Eur J Pharmacol 374, 189-196 (1999)).
The cloning and expression of Bv8 are described in WO 03/020892 published on March 13,
2003. Bv8 and EG-VEGEF bind two highly related G-protein coupled receptors (GPCR), EG-
VEGF/PKR-1 (R1) and EG-VEGF/PKR-2 (R2) (Masuda, Y et al., Biochem Biophys Res
Commun 293, 496-402 (2002); Lin, D.C. et al., J Biol Chem 277, 19276-19280 (2002)). EG-
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and ol factory bul b neurogenesis (Matsunoto, S., et al., Proc Natl Acad Sci
USA 103, 4140- 4145 (2006)). Furthernore, Bv8 stinmul ated production of
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supra; Dorsch, M et al. . Leukoc Riot 78(2), 426-34 (2005)). Bv8 has
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anti r ot oo iRl St KR e SRR De S FOEF o0 Bl on o
varg ety r@gulaﬂﬁﬂdmdb&ﬁaﬂ Rc&Yi8tor BXBhR(ERETY, S.&S cREl | NReFLAant 469241 pdoeny ageous
t herapeutic target, and the invention Er ovi des anti bodi es as therapeutic

and di agﬁ@@ifmiorafdcélrhb seurogengsie (MatsuaetgeBi. shalpdtpoNadidead Seidne £9brid 40-
vent L ia AhRyC FREERRIAE PGB pleghtich ot SRRl Pn¥gplce

manuf actcolofids &h aﬁmotuedoﬁvm etal. (20031) seprupDorsetddit NI, Leukor Aot ToRYly t hat
binds to Bv8 or f r agnent thereof is provided, wherein the anti baody

conpri sé§6r§4\£&9(?ﬁa1b| Rv&ibarehcan e%t?rsaeﬁgls achegatiragpet fort%cmphﬁgé%@eﬁ@mer five
or ,Si X e | ected fromthe group

conO; st %gl cﬁlr% Wg?'fémggﬁ‘%g%ﬁkgfﬁgHW@O§)§2Yx3x4x5SYNN, wherein Xi is L
or V, X2 |s h @trew of tb(é;rolsof);ng?oge&mﬁn mor didgasoédanidslishrde®;, iHs desiddbleatnd X5 i s
D, E or i H\/R—L conprisin X rein Xi is Nor Y,
X2 is L haye @zmeawé@d@%ngsordp Fpiting one or Mﬁhﬁ@l@% Ca&mﬁ%tﬁ SPHY ECRF REDPFT;

EO( 'XV) | S'ﬁ}/(%,eké%s Cﬂtm}léfeﬁérn@gs; %ﬁ%@%ﬁd@‘{&g p%ﬁ‘tr d?)bﬁce?ﬂon's §n(§(31951101t101?§2aﬂes F or

conpri sulrr@rmm@d@yxef@mcremakmmy vvherel n X| |s H Sor T, X2iSC, Sor
T, X3is A L, N Sor T, X4is A Eor S X5iS1, LSOrT,andV\D
2011/ 079185PCT/ US2010/ 061760 1NYGEAYAMDY, wherein
iLSls Gor S In certai né M%V' ﬁ?fﬁ%a v8 anti body conpri ses
the foll owi ng three HVR sequences:
The invention is in part based on a variety of antibodies to Bv8. Bv8 presents as an

important and advantageous therapeutic target, and the invention provides antibodies as
therapeutic and diagnostic agents for use in targeting pathological conditions associated with
expression and/or activity of Bv8. Accordingly, the invention provides methods,

20 compositions, kits and articles of manufacture related to BvS.

In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a variable domain comprising at least one, two,
three, four, five or six hypervariable region (HVR) sequences selected from the group
consisting of:

25 (1) HVR-L1 comprising KASQSX;X,YX3X4XsSYMN, wherein X is L or

V;XsisDorl; XsisD,F,G,S,WorY; X4isA,G, Hor V;and Xsis D, Eor Y;

(i1) HVR-L2 comprising AASX;X,EX3, wherein X; isNor Y; X, is L or

R;and X;is Sor T;
(iii))  HVR-L3 comprising QQINEDPFT;
30 (iv)  HVR-HI comprising GYX; X, X3X4sYDMH, wherein X; is S or T; X; is

ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;
(v) HVR-H2 comprising YIX; X, YX3GX4T XsYNQKFKG, wherein X is

H,SorT; X;isC,SorT; XzisA,L,N,SorT; X4isA,EorS; XsisI,L, Sor T, and
3



5(i)HVR-L1 conprisi ng KASQSX1X2YX3X4X5SYMN, wherein Xi is L or V; X2 is D
or I; X3is D, F, G 5 Wor Y, X4is A G Hor V; and X5 is D, Eor Y;
(11) HVRWO 200mpissi ng AASX1IX2EX3, wherein Xi is N or YpCxXase&olewso R, and

X3is Sor T, and (ii1) HVR-L3 conprising QQ NEDPFT; and 10human VL
kappa subgroup 1V cons f r amewor

certai n embodi ment ? ?fg?]gﬁﬁ CQBUE1SH %%@@?W@% ‘F&IOGLPCA;?]I 8 ‘i’ifgS t hree
HVR sequences: (i) HVR-HL conprising GYX1X2X3X4YDWVH, wherein Xi is S
or T, X2 is 15For L; X3is F, M P, Tor V, X4is D, E, H I, or N

(ii) HVR H2 donptdiscmyodin<nde2txIEABN SXEVNGKFs@ priice thei fnllogving shriee SORT;

X2i sC, SorT; X3i sA L, N, SorT; X4i sA EorS; X5i sl, L, SorT, and (ii1) HVR-H3

conpri sisﬁ%}iefb%NYGEAYANDY wherein Xi is Gor S and human VH subgroup |

consensus frameword sequeRae RaEBrisPgMABAEX, ROy X X XsSkMNeRh@tR X is L or
enbodi nents, an anti body that binds to Bv8 or a fragnent thereof is

provi ded, whéfefais Drer lars iddks @oﬁrﬁ’Vloéé’sXaIS/érGaHICé @ﬁle’i igBaprarsi:ng t he
foIIovvingsixHV qu -
KASOEXLX2YX3XAXE S, WhoR a2 eP ogaprising]. %&1}7% %‘P% N K gy,

X4i sA, G, Hor V;Rand&Xi; 348 BOTYand (ii ) HVR- L2 corrprl Si ng AASX1X2EX3,

wherein Xi is Nor_ Y, X2 is L or R and X3 is S or T, (ii1) HVR-L3
conprising NEDIﬁF-'T; HVR-L3 comprising QQIN]@DWTH\?IQ HL conpri sing

GYXLX2X3 X4YDI}{'E'maﬁ‘f"‘&r Eeg{ba >s<hb éréupsl\@'é Ii%ensév fla e%lr:k &4 uEnce%?E D '1_‘5(2(&%0 P, T or

V; X4 is D, E, H corrpr sing YIX1X CXAT
X5YNCKFKG, V\/nerel n X| IS H Sor T; X2i sC, Sor T, X3| SA L, N, Sor T, X4i sA, Eor S;

LR AN N X G T VT L
sequences:
(1) HVR-H1 comprising GYX;X>X3X4YDMH, wherein X; is S or T; X5 is
15 ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;

(i1) HVR-H2 comprising YIX; X, YX3GXyT XsYNQKFKG, wherein X is

H,SorT; X,isC,SorT; X3isA,L,N,SorT; X4isA,EorS; XsisI, L, Sor T, and
(iii))  HVR-H3 comprising DX;NYGEAYAMDY, wherein X; is G or S and

human VH subgroup I consensus framework sequence SEQ ID NO:241.

In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is

provided, wherein the antibody comprises a variable domain comprising the following six

HVR sequences:
(1) HVR-L1 comprising KASQSX; X, YX3X4X5sSYMN, wherein X, is L or
25 V;XsisDorI; X3i1sD,F,G,S,WorY; X4isA,G,Hor V;and Xsis D, Eor Y;

(i1))  HVR-L2 comprising AASX;X,EX3, wherein X;is Nor Y; X, is L or
R;and X;is Sor T;

(iii))  HVR-L3 comprising QQINEDPFT;

(iv)  HVR-HI comprising GYX; X, X3X4sYDMH, wherein X; is S or T; X; is

30 ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;

(v) HVR-H2 comprising YIX; X, YX3GXyT XsYNQKFKG, wherein X is
H,SorT; X,isC,SorT; X3isA,L,N,SorT; X4yisA,EorS; XsisI, L, Sor T, and

(vi)  HVR-H3 comprising DX;NYGEAYAMDY, wherein X; is G or S.



In certain enbodi nents, the anti-Bv8 antibody further conprises a nutation
conpared to the nurine/chineric anti-Bv8 anti body at one or both of VL
positi onsw@oamd9®S. | n certain enbodi nents, the anti - Be8Tarstétlooay6d urt her
conprises a nutation conpared to the nmurine/chineric anti-Bv8 anti body at
VH position 2a. |I.n certain odi. % g; anti-Bv8.5 anti body fur%@
conprises a T6 Ciataib BN aE G SATbALY AR EPTRRY § B OMie

VH posi t gt Rérind dhihetid %tﬂB@gﬁ%dH‘;y% Sne Mﬁ)t@em%&t@ﬁ& bHaehy24. urntéaaam
conprises a nutation conpared the murine/chineric anti-Bv8 antibody at
one or l@utbhdmmenw-lﬂmcmﬁltlii%@t@)@dﬁﬁwleﬁcomprr‘l&eelatrmtatlcgn@mmanﬂqmshe the anti-Bv8

anti bod fur her co ) tatton co to the |ner

ant | - pvimiil ity SCAT-LEE By SE YRG0l il Sl BRSs (o)
at s10 Vldnﬁ&&iytmﬁﬂer%%aq e Rutalidh cHip NS itd th@@mﬁﬂ}e/cﬁﬁﬂétﬁtr ar(tﬁmv@aﬁlmylapt h of
VH positions 95 and In certain enbodi nents, the anti-Bv8 anti body

furt her \Gdnpyitiewssd. aInrﬁﬁtatm rbadinps.dbe ani-Bri® aniihadydnieharisempeisesrit URGEn
ant | bOd%o%i)ar\éE't(?ﬁlselrﬁ%r?r%;cht%ﬁg?p%} ﬁgsg‘f{f(@gd&% 8le XJ%&QS%V%P%%%nS PE‘ 285621 N

enbodi men an anti or a fragmen

provi dedn cuveii embodi'lﬂﬁnls;l.th@(aﬁﬁIBVS%ltlaﬁdﬁﬁirﬁher aﬁn;dlsseq uﬁiﬂzﬁﬁ)n&ﬁh@@feddo fitecom t he
group 15conS|st|ng of QID NGCs;49, 55, 61, 67, 73, 79, 85, 91, 97, 103,
109, 11snurpsichimerye anils§v8 arltézrydy { et g on Bath of ik nositiepia? pa&So i Rgitaci d

S0 S URBOGLR S L 05 91 BHRIGPRE SREIDRY Ups RN posflons s apfide, B8,
o s s ks s i ooy
20141, 1oMFingphingers anty V%int g’élsméﬁioalﬁr?ﬁan B al%aéw&@ﬁyﬁ g%ﬂiité%"zfd from

the group Coﬁﬁ'c&rtdlﬂgm%dl%ﬁslghﬂ%od that Bfds %BVgQI' #Bem8A th&ri94. 100,
106, 112, 118, 124, 13 2 448 and 154, HVR-FB conprises an am no

acid seqmmd@i sbkesat H&’Rf Lb nomheseg ro upitoad stquegcanicl SR frdn NEgroEB8, 59, 65,

R i oo e tE Rk AR etk it TR T [ P IR I it

25consi 98HNot5aind IEQ HPRNCE corhfrisc@@n afiffno a?oZd en&%ele%d ffn thtQeoupl08, 114,
120, 126, 132, 138, 144, 150 and 156. certai n enbodi nents, the

ant | - BuGoaTHirtPHQIIY Neks: 86ris D2eis. briln®69 2 Apg4s Ly i 220 Bohdbnsus
oaneio o RAEAGES, MO REES LA B ERARALIRI U sdqin ANl AMH:A0G, | oL e

conpri ses hunan subgroup I consensus Trane sequence cértain
30enbodicorsidting dfISEQIM NABY 81,87 bhady 75,81t B’e,r93§:99mlr05$13131 humerz3Vizkappa
subgroup | V consensus_framework seguence and human VH subgroup | consensus
t r dhreworlk! skyi@Ade . Y ReEY camprigstsaditantdd selvare splcckeddpim SisogPeip 1 v

consens n t h I t1 ng hagiHon e Sis
2o Th W n%%ft%@%@@eg?gﬂdﬁs g%bs?d?@r?f 2@ & 8834 '1%108, AN 1 YR s et iss

2011/079485Pﬁmm@83@1HNB6H2ﬁﬁmgubgmmwpnhowmdsepsu&wkka&ﬂﬂhnkﬂ&ayuqnce m nus

Lhe I SE RSt A ) R Seciences 1o SRR N 24E. 15 11q b0 1180
Ioreg\snt dgﬁgB vxitﬁr)ﬁun 55 h damy RO ¥ora fRE laf @it ¥Ad t@bfocderiRich fiMiei bl at
25 conmsnngofSEKQI[)Pﬂ)s 54, 60, 66, 72, 78, 84, 90, 96, 102, 108, 114, 120, 126, 132, 138,
144, 150 and 156.

In certain embodiments, the anti-Bv8 antibody further comprises human VL kappa
subgroup IV consensus framework sequence. In certain embodiments, the anti-Bv8 antibody
further comprises human VH subgroup I consensus framework sequence. In certain

30 embodiments, the anti-Bv8 antibody further comprises human VL kappa subgroup IV
consensus framework sequence and human VH subgroup I consensus framework sequence.

In certain embodiments, human VL kappa subgroup IV consensus framework sequence minus

the three light chain HVR sequences is SEQ ID NO:240. In certain embodiments, the VH



S5three, four, five or six hypervariable region (HV/R) sequences sel ected

fromthe group consisting of: (i) HVR-L1 conprising
KASQSX1X2AVB2BUXNBHEWN, wherein Xi is L or V; X2 is D or PCTXB32019/0617665, 5, W
or ' Y; X4is AL G Hor V;, and X5 is D, E or Y, (i) HVR-L2

conpri si AASX1X2EX3, wherein Xi is Nor Y; X2 is , and X3 is S or
T; st PR § QoIS fé@ﬁﬁf’rl%?eﬁﬂﬂé@%ﬁﬂﬁﬁ#? three heavy C@W)&\%glﬁ?%’fn%ﬁﬁri si ng

GYXlXZX%@Y@/N,OMprel nXi isSor T, X2is For L; X3isF, M P, TorV,
X4 is D , N, (v) HVR-H2 conpri sing

Y1 X1X2YX3GX4 Tn X§vaNQkmKG imentsy @i antiiody ¢hal BiHdSer ByXei & Bagriient3ha#oflis Sor T;

X4i sA, Eor S.. xX5) sl, L. SorT, and . (vi).HVR:-H3 .conpri.sin DSNYC;EAYAI\/DY

o cor t STV G5t SRS Ry sorprisg Y MO O AT SSbE BN BT diPng ¢ hr ee
HVR sequeie &bur, five or six hiyperiMRibliclreg Qﬁgﬂx&)&%ﬁ@é@éﬁ&ﬁ%&%&% wher ei n
X||sLor20V X2 is Dor |I; X31is 5 Wor Y; X4is A G Hor V,

and X5 icgnmthgqfr Y; (i1) HVR-L2 conprising AASX1IX2EX3, wherein Xi

is Nor Y, X2 is or (¢ i sing
QQ NEDPFT; and hukgn vﬁl\ﬁ%‘iﬂa@tﬁéﬁm&ﬂ?@“ﬂ Xt ?’FM%I%?@”E%&Z SEQ
| D NG 240. 23IX.deX @i InXeiods, 8 W or Yt IXg iant G; Bui \anhi bodyDeBrpivi;ses t he
fol |l ow ng three HVR se%ences Slg HVR- HL conpri si.ng GYX1X2X3X4YDIVH,
vvherel n Xi is S ofir VRA2cogpprisin PE 1 EXy, wherem Ky isW oxX; Xg id. o H,
SPr N X2 is S or (ii) HVR-H2 conprising Yl XI1X2YX3GX4T X5YNQKFKG,
V\,her ein Xi is :%8?—! é %’ X |sSorT X3i sA L, SorT; X4i sA, Eor S; X5i sl, L, SorT, and

(i) HVR-H3 conpniii ngi‘nsmc&mp@dvmg QQINIE]DBEﬁn VH subgroup | consensus
framework Sequence(‘iV§EQI—i\R1-l}ﬂ czodfr:l'prising GY X X5X3X4,YDMH, wherein X; is S or T; X, is
ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;
(v) HVR-H2 comprising YIX;XoYX3GX4T XsYNQKFKG, wherein X is
15 H,SorT,; X,isSorT; X3isA,L,SorT; X4isA,EorS; XsisLL, Sor T, and
(vi)  HVR-H3 comprising DSNYGEAYAMDY.
In certain embodiments, the anti-Bv8 antibody comprises the following three HVR
sequences:
(1) HVR-L1 comprising KASQSX; X, YX3X4X5sSYMN, wherein X, is L or
20 V;XsisDorI; X3isF,G,S,WorY; X4isA,G,Hor V;and Xsis D, Eor Y;
(i1))  HVR-L2 comprising AASX;X,EX3, wherein X;is Nor Y; X, is L or
R;and X3is Sor T;
(iii))  HVR-L3 comprising QQINEDPFT; and
human VL kappa subgroup IV consensus framework sequence SEQ ID NO:240.
25 In certain embodiments, the anti-Bv8 antibody comprises the following three HVR
sequences:
(1) HVR-H1 comprising GYX;X,X3X4YDMH, wherein X; is S or T; X, is
ForL; X3isF,M,P, TorV; X4isD,E, H, I, or N;
(i1))  HVR-H2 comprising YIX; X, Y X3GX4T XsYNQKFKG, wherein X; is
30 H,SorT; X,isSorT; XsisA,L,SorT; X4isA,EorS; XsisI, L, Sor T, and
(iii)  HVR-H3 comprising DSNYGEAYAMDY, and
human VH subgroup I consensus framework sequence SEQ ID NO:241.



WO 2011/ 079185PCT/ US2010/ 061760 In certain enbodi nents, an anti body
that binds to Bv8 or a fragnent thereof is provided, wherein the anti body
conpri seswa wari7atsse domai n conprising the foll ow ng si PCHYR2GB1006ERCES :

(1) HVR-L1 conprising KASQSX1X2YX3X4X5SYM\, wherein Xi is L or 5V; X2 is D

or I; X3is F, G .5 r Y, X4is A G Hor V, and. X5 is D, or Y,
(ii) HVR L2 dBAFHR Fwé\é%_ﬂ@%mfb%mmd%o Hs R bRagnessieotivor R and
X3 1's SpAdvided, wherein th@:'ahﬁﬂod%%s@@%ﬂa%léﬂ%n% %ﬁ@ﬁﬁsﬁhg the_following six

(iv) HVR-HL conprising GYX1X2X3X4YDVH, wherein X1 is or T, X2 i's 10F or
L; X3 i SIWR sdquemgesT or V; X4 is D, E, H I, or N (v) HVR-H2

conpri sing Yl X1X2YX3GX FK i LS H < X21 sSor.T;.
X3i sA, L, Sor T; Xdi SXI,))<Eor %@%ﬁ%}@&%@%g&&&ﬂké&%ggi}@%h% P8y
DSNYGEAYAMDY.V: I, i & &t K R aslisrenbs y; X0 @At Ghady u:hall XQiigPSEl® YBV8 or a
fragment thereof is 15provided, wherein HVR:L1 conprises an anino acid
sequence sel ect ed (fi} omHYR-Lgrouprisaiesih 4 b XKnd 0¥, StcyelrDXNGSY 05X ; Xg1s Loy, 73,
79, 85, 91, %’an&%’iséggﬂ"' 115, 121, 127, 133, 139, 145 and 151, HVR-L2
conpri ses an am nod-acid sequence sel ected fromthe group consisting of SEQ
I D NOs: 56, 62, 68iii)74 HBR,L3EmBRRingd@QINPBPFT10, 116, 122, 128, 134, 140,
146 and 152, HVR-L3 comprises an am no_aci d sequence selected fromithe
group consi sting 6F) SEQYRITH sqraprisgye GB@(,IX@@%X"%@MQIl,‘VhSI?}ngS}S Do Ta¥sis 111,
11 123, 129 ..k35¢ :141 4 1 - onprises an amno acid
segouence sel %c?rg“d Sr%ﬁiMﬁé’grogt%)%g%gf%hlgﬁéPgSEQID NOs: 58, 64, 70, 76,
82, 88, 94, 100, 106, HVR-H2A&mpardng YBO,X,Y36GXLA2X s YINIGKEK G, dhdreinNMRisH2
conprises an i n id.se ce,sel ect fro he ou sisting of SEQ
o Ros: 5o 658 830 TS SGaT B o 5 kot ¢ aGs K ong, CNE T T
137, 143, 149 and (35, ARl HVEHR QRKEESY AN@YN N0 aci d sequence
sel ected fromthe group consisting of SEQ ID NGs: 60, 66, 72, 78,
84, 90, 96, Iog¢rta@gmbedithents2 arkbedy g bindg8) Bu#dr a fisgmeanrdharsd.is In
ti-Bv8 anti.body . further co r'ogﬁﬁbehurran VL kappa

Cabor ouB b REBLE LB S f HaHRE R pePeaehe WO e
ant i - Bv8oadidting@S BQID N&Js: §9rd1! b33, holresno Vi 7s ubyrioupl 115, consgensiss, i samewor k
sequence. I n certain 30enbodi nents, the anti-Bv8 antibody further conprises
human VU4Rappas 5UbYRducomprisghaeasine acidaeawiicr sdledjad fea tha graviransivig
subgr ouR K EEPRPRBR S0, K AERWAT Ko SBANEDRE104, 110, 116, 122, 128, 134, 140, 146 and
152, HVR-L3 comprises an amino acid sequence selected from the group consisting of SEQ
20 ID NOs: 57, 63, 69, 75, 81, 87,93, 99, 105, 111, 117, 123, 129, 135, 141, 147 and 153, HVR-
H1 comprises an amino acid sequence selected from the group consisting of SEQ ID NOs: 58,
64, 70, 76, 82, 88, 94, 100, 106, 112, 118, 124, 130, 136, 142, 148 and 154, HVR-H2
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs: 59, 65,
71,77, 83, 89,95, 101, 107, 113, 119, 125, 131, 137, 143, 149 and 155, and HVR-H3
25 comprises an amino acid sequence selected from the group consisting of SEQ ID NOs: 60, 66,
72,78, 84,90, 96, 102, 108, 114, 120, 126, 132, 138, 144, 150 and 156.
In certain embodiments, the anti-Bv8 antibody further comprises human VL kappa
subgroup IV consensus framework sequence. In certain embodiments, the anti-Bv8 antibody
further comprises human VH subgroup I consensus framework sequence. In certain
30 embodiments, the anti-Bv8 antibody further comprises human VL kappa subgroup IV
consensus framework sequence and human VH subgroup I consensus framework sequence.

In certain embodiments, human VL kappa subgroup IV consensus framework sequence minus

the three light chain HVR sequences is SEQ ID NO:240. In certain embodiments, the VH



In certain enbodi nents, human VL kappa subgroup IV consensus franmework
sequence mnus the three Iight chain HVR sequences is SEQ ID NO 240. In
certain ewbadimentss, the VH subgroup | consensus franmeROTRISS@QOET6&@ M nus

the three heavy chain HVR sequences is SEQ I D NO 241. I n anot her
enmbodi nrent, an, anti body that binds to Bv8 or, a ra&\r;ag.t ﬁ{ggr eof is.
provi ded"PSiAR LEQNSEES HAMCHGHSScaB s uays the thrpe Bepvigpaint ¥ B spA4e8rsids t he

am no agiph geaeeree of SEQ 1D NO :61; (2) an HVR-H2 conprising the am no
aci d sequence of SEQ ID NO 62; (3) an HVR-H3 conprising the am no acid
sequence of SE@ItDeNBGIM¢nt) anaamtibioy that biodpto Bysher & fiegnagrit terendiisl sequence

of SEQ ID NO. 64; . . 5)..an HVR-L2 conprising the amno acid
sequencé’r%vfl}g)@gﬁi)’hFﬁn}\ﬁeé‘gtilb%ﬂé'cfgoi%’(léﬁ’s‘an HVR-L3 conprising the am no acid
sequence of BBQN PVRAHOBomprising tHein@ARO b scQERSLHMERD IDANOBNE | body t hat
binds to Bv8 or a %?ﬁrrent thereof is provided, wherein the antibody

conprises: (13 amrH Heomprigng Siergninp ecidneasnee oS EQ e €20f SEQ 1D
NQ: 85; <(§))anaHan\2}é§ %@m@)@%?ﬁw%%% 'ﬁc;'i'dgggl&eﬁé‘e Sf‘édﬁtg BRI c3eauence of SEQ

| D NO 86; 15 I'Si ng no aci equence’ of SEQ ID

NC: 87; (4Y9n AWRHVRedribpreingthieSintigo hdig saqiiche GRSRD seqEs¢e of SEQ I D
NG 88; (5) an_HVR-L2 conprising the amno acid sequence of SEQ I D NO 89;
and (60 HVR- L3 coppipiing ths gmipadasemicass of &yl N 6srandEQ | D NO: 90.

| th i ty N el : el . t th f
gt et SIPELAERES RIS T 100 0 5 gt e o

erein t y conpri 1) an HVR-Hl
conprising the am no acid sequence of SEQ ID NO :91; (2) an HVR-H2
conpri si ng t e agotherendwidinsd gansantibody th8ERINHXONEY H@; a framam thevd{ H3

conprising.th nm no, aci ence of SEQ I D NO 93; 4) an
vaPLllsé’B(ﬂﬁﬁaﬁ‘g?” grefththe h&‘?ﬁs?{ey%(%ﬁﬂmé%uencg of SEQ I D NO 94: 25(5)(a)n HVR- L2
conpri si ng t he) AMMOR-BE icOmPRIAHE MeQandiho 5@@5&8}6% (gthE@mﬁ NéXRsan HVR-L3

conprising the am no acid sequence of ;58 I | N anot her
embodi nent, &% ankVBoldy cemarisibg thesamigo sequcacs playfrfR AP NOdpeof is

pr PSVi ded, Vm%g)eainrﬁ{/ﬁ@Hg rc]E)ﬁlBr%ing ﬁl%rg?ﬁiing Geid sequence of SEQ ID NO:87;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:8S;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
20 provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:91;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:92;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:93;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:94;
25 (5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:95; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:96.
In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:121;
30 (2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:122;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:123;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:124;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:125; and
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(1) an HYR-Hl conprising the am no acid sequence of SEQ ID NGO 121; 30(2)
an HVR-H2 conprising the am no acid sequence of SEQ ID NO 122; (3) an
HVR- H3 cowprsi/atgisshe am no aci d sequence of SEQ | D NO PLZAiS2¢4)06Em60 HVR- L1
conprising the am no acid sequence of SEQ ID NO 124; (5) an HVR-L2

conprising t am i d sequence of SEQ I D NO X '
2011/ 079185P /aygég&%gqmm&%glegﬁnml SCUSHET? Iﬁﬁ&-éﬁ%?no aci d
sequence of SEQ ID NO 126. In certain enbodi nents, the anti-Bv8

anti body fur tgert£0BRbb&RRnRURANYIBWARRBoSHRGMEHE nhPHE ORSAAS VE, Kabparewor k
sequence. In certain enbodi nents, the anti-Bv8 antibody further conprises

human Visukgrpep baponscesn senmsusrk pegwengsy Kn seitpie apdodimentse theaini-Baénanditipdent s,
the ant e, By AL body, LHNREI,SQIPT (Ses MUFRAVh kanpa SupaLaye, |V
consensus 1T anework sequence #nd hukan VE stbgroup N eSnsensus | r amewor k

seuencembbbingitd, 8 unGnBeElaitdot$ furthefBomMlisck ARRan SUDRHPPH BubgYo@ONsensus
framewor k sequence mnus the three |ight chain HVR sequences is SEQ ID
NO: 240. cppscagistipamevarb sequeper and humanH subgipe hcansersys 8489w ofly soqBoisek

sequenc 1 . e v i i I

T one. SEaaitE chBEahh e ARAYL I BT RS RuhOrbi el bR s |
provi dedhe thixerigihnchdie HMR sdoadyces n§EQ $BN@:2H0 ght ceetadi embvadimatuk.ehe &idi n
conprising SEQID NO 7 _and the heavy chain variable domain _conprising SEQ
I D NO. 8 SUPHOUhbEHEFNWHHRICHEHE SCIHFNCAMINBLdY hikabcayyifdantsV Bogdusnoes i r agnent

t hgy eof S'ESQ ESRipyided, wherein the antibody conprises a |ight chain
vari abl e donmain conprising SEQ ID NO 9 and the heavy chain vari abl e donmain

conpri si ng SEQoh®edditient, an antibiady dm birels te By or atagmentrthensof i pdyvidddat
binds to ,Bv8 gr a fragnent.thereof .is proyjded, .wherein t (o]

conpr 1 s g4k Hi R FPrORFA b1 B T BB gL e O D TS he
heavy Chd ReaV@thahheri S0 BbMa i QERIpHSIASESED NO:NO 12 201 n anot her
enbodi ment, an anti body that bi ngs to BvB or a fragment thereof is

provi ded, whér enetherrranbpdimnenddn andibpdy thetbiads fogh8 etrmiragment thostad idomai n

conpri sing . D _NQ, 1 nd, t he heavy..chain. var.i.gbl mai n. co i SkRg SEQ
DG 12Oy bt e g SR R A AR ORR 1P

f ragmentNO bene dic havpchuh dethblaiensintotpeisiap SEQOOY Neempr i ses a |ight chain

vari abl e domai n having at | east 90% ) )
In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a light chain variable domain comprising SEQ ID
NO:11 and the heavy chain variable domain comprising SEQ ID NO:12.
20 In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a light chain variable domain comprising SEQ ID
NO:13 and the heavy chain variable domain comprising SEQ ID NO:14.
In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a light chain variable domain having at least 90%
25 sequence identity to the amino acid sequence selected from the group consisting of SEQ ID
NOs:3,5,7,9,11, 13 and 15.
In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a light chain variable domain comprising the amino
acid sequence selected from the group consisting of SEQ ID NOs:3, 5,7,9, 11, 13 and 15.
30 In one embodiment, an antibody that binds to Bv8 or a fragment thereof is provided,
wherein the antibody comprises the light chain variable domain comprises the amino acid

sequence of SEQ ID NO:7.



25sequence identity to the am no acid sequence selected fromthe group
consisting of SEQID NGs:3, 5, 7, 9, 11, 13 and 15. In certain
enbodi mrerwe,20a7axssi body t hat binds to Bv8 or a fragnenPCrhse@ofeirso
provi ded, wherein the antibody conprises a |light chain variable domain

conprising the anjno aci,d sequence selected fr t he.group consi.sting of
SEQ | D NOs: 3,Ingnother . Oﬂf{ler%eanam%@ th@b‘%lﬁ_gwe‘g@rwdﬁ?m@ ﬂ&ﬁ@%_ﬁ%i body t hat
bi nds t :Ry& L0 (V_h@‘lheit{ g @Bﬂﬁo&y%hig)?fseédﬁe BERVHE ROy ariBRI ®nthid HenAiNes Brdy

conprises the |ight chain variable domain conprises the amno acid sequence
of SEQ lamiNDacid say0er@1df/SER I3 HPCY/ US2010/ 061760 | n anot her

nbodi nent , ib t hat bi B f t th f..i
orovi ded. wndh arihte g Rt SUhany Lt Bt Byl SRR HeFR donai n
COMPI i S@BovidhR, ittt M iadtiSRBUDAGRIsEf thSEGh dAaMNF Diableoaidt f&hpeyebadi ment, an

anti body that binds to Bv8 or a fragnment thereof is 5provided, wherein the
ant i bodymaemrpeid semicnseof| SEYWID MLk vari abl e domai n conpri ses the amino acid

sequence of . ’ i icbody t hat
o1 nds T o Bus Thmeihotnent on angbB 3% B, SRACHTF LR SRIAOCY,
conpri sesovidiel, Whgftin theahtibad3rdoalprsedibatight chaimvarablk dopiasemgrisgsiid sequence
of SEQ ID NGO 13. 10In certain_enbodi nents, an antibody that binds to Bv8 or
a fragmeAting pad seruenes ¢ HRAOhher ei n the anti body conprises a heavy

chgj n vari ablig .dengi i i -he am no
ac?dd sequencéﬁgel ect&gggﬁﬂg%%f ea%%ga%t%gg@?gwygﬁé%%%h%ﬁttﬁll\ﬁ?fz? 6, 8, 10,
12, 14 anavidsl, whoregetht antib@tylrodipmsed sheaam chmhivboghie ihmbindianohg af ceaBV®%r a

fragment thereof is 15provided, wherein the antibody conprises vy
Chatn var iR A TRGRD S RECaTH S HaT o uheabeungl SEOTR M « he
group cousd:$td, RI®F2SERAPIANCs: 4, 6, 8, 10, 12, 14 and 16. I n one
embodi nent, ‘an ant’i body that binds to Bv8 or a fragnent thereof is

provi ded, whdn eéntin hmbaditichtsdyn aorhody des binde thBe gr © fragmentdhdreddiie domai n
conpri ses t.(r11e am no %ci d.ﬁo(fe uence olIl SEQBI.D NQbﬁ' . In anottger
enbodi mbhtY, 45h VERETHEE P PD BIREECS HREVE BNy A F U Hempin RaIPsSH S e

provi dedmiNh i@ kduehe RIctddTEbm aRMPEISEMsisig ESEE IDMROS 4/ 8! 8,ap, €2, damai n
conprises the am no acid sequence of SEQ ID %\IO 10. I n anot her enbodi nent,
an anti 198dyot hat binds to Bv8 or a fragment thereof is 25provided, wherein

;2? daggggggé’ A gﬁ?%&%@@geﬁgaﬁﬁt‘{‘t}’od?%ﬂt BinkR't BOS Br §ATBMAnGRARES R BRovidl, 2M NO
wherein the antibody comprises the heavy chain variable domain comprises the amino acid

20 sequence of SEQ ID NO:8.

In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises the heavy chain variable domain comprises the
amino acid sequence of SEQ ID NO:10.

In another embodiment, an antibody that binds to Bv8 or a fragment thereof is

25 provided, wherein the antibody comprises the heavy chain variable domain comprises the
amino acid sequence of SEQ ID NO:12.

In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises the heavy chain variable domain comprises the
amino acid sequence of SEQ ID NO:14.

30 In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a light chain variable domain having at least 90%
sequence identity to the amino acid sequence selected from the group consisting of SEQ ID
NOs:3,5,7,9, 11, 13 and 15 and a heavy chain variable domain having at least 90% sequence
identity to the amino acid sequence selected from the group consisting of SEQ ID NOs:4, 6, 8,

10



I n anot her enbodi nent, an anti body that binds to Bv8 or a fragnment thereof
is provided, wherein the anti body conprises the heavy chain variable domain
conpri seswoOhle112amr1$e aci d sequence of SEQ I D NO 14. 30l nPCEMIS2010/061760

enbodi ments, an antibody that binds to Bv8 or a fragnent t hereof is

id th ti. bod t aple d i
Do e e b T SSRGS B A ook ELL BT, g
from t hehGEQUPp ﬁ)@ft{%tis\tvh&gm(me %@oﬁ?c?@n&s adighf chain vdrdabld dorRfiH cdBip ﬁﬁﬁ% ne

heavy chain var|a | e domai n having” at [ east % sequence 1dentity

am no acdhdarsimquercequmice stleded frommthhgrogp@mpﬁlstmlgﬁﬁﬂ(h@ DOsSEQ T, |9 NOst4, 6,
8, WO 20 /07 185PCT/, US2010 760 10, 12

crbodi mahi 32 40 SRETLIAN VRAP CERAUE fammsiishe s Rt e G By grom

provi dedhe Wagp €oMvisting oRREQLIEINOgANB 8, 96512 14iaghtischai n vari abl e domain
conprising the am no acid sequence sel ected fromthe group consi sting of

SEQ | D NOs: 3,In sertam embodimentsaaypdibedy &w@baldhéawi% ehafragentitheste iomai n
conpri si 0 i t P, t of
SE0 | b RALl e REAP S ah SAURRGE GRUEE R SR BRI LB,
ant i body.a2ha@l. bi nds to Bv8 or a fragnent thereof is provided, wher ein the
anti-Bv8 antibod binds to human Bv8 with Kd val ue of | ess than .about 0.02
nM In certailhc gmfadimentsapn RO Hipt Pinds tBrYer @ Bagpentshergofrip agnent

LR eof phSid@RLaYtAPhe RERR! JiiboR, Bk R ATIDOM KAVALR drapdUTER

W|th Kd "val ue o nMor less. In certain e |rrents an antlbody
t hat bi mdéess.o Bv8 or a fragnent t her eof |s prOV|ded wherein the anti-Bv8

ant i body binqs to hu n,Bv8 at @Ft t.Wo %4 é ghte than himeric 2G9
anti-Bvs ant TBGHYAN PROBGRCIS, i i bindsp BKYPbl gltl?f&tt BHS 1o Bs or

a 151 r agpinded DRERA] th'e%nﬁfBW%' A&Hod YHIRESIThuhii& Wdtt&‘éﬁmﬁﬁfo'lcp@ erbché}g&et o

human Bv8 at least five fold tighter than the chimeric 2@ anti-Bv8
ant i bodyhimeric 2G9 anteBr§ antbasyb delcertam embedimerld, aadniidoils thatbiods edBi/onsi ng A

ek or e AR RGP LI e A A 0 Gt PBuiooy RTER R Rsbb HEhEE: ' e

Kd val ugolidsighta shinalle tiiidgic 2aGOhat R agibsien of 20t he anti-Bv8 anti body.
In certain enbodi nents, an antibody that binds to Bv8 or a fragnent thereof

i s provided, Ineetan ambpdimentsi thedd cdwpisinecasurad by asiag Aosisace plgsmphr ee, f our
e, O AL SO AV SPGB P 2
25(1 i ) HERSLaatibodyp rinkengin BESXIASs, e & valuXis msastredrusiNg a the Fab version of
20 the anti-Bv8 antibody.
In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises at least one, two, three, four, five or six
hypervariable region (HVR) sequences selected from the group consisting of:
(1) HVR-L1 comprising SASS X;VFYMH, wherein X, is P or S;
25 (i1))  HVR-L2 comprising DTSX,LAS, wherein X; is K or N;
(iii)  HVR-L3 comprising QQWS X;X,PX3T, wherein X; is F, S, Wor Y;
X,isDorE; X3is1, L or M;
(iv)  HVR-HI comprising GFX; X,STX3GMGVS, wherein X; is Lor Y; X,
islorL; XsisPorS;
30 (v) HVR-H2 comprising HTYWDDDTRYNPSLKS, and
(vi)  HVR-H3 comprising RDHGYYWEFX;Y, wherein X; is D or T.
In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a variable domain comprising the following six
HVR sequences:
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(i) HVR-L3 conprising QM5 X1X2PX3T, wherein Xi is F, S, Wor Y; X2 is D
or EE X3isl, Lor M (iv) HVR-HL conprising GFX1X2STX3GVGVS,
wherei n XVOi2811L079185Y; X2 is | or L; X3 is P or S; 30(v) PEHVRSRIRO®OOITEe | Si ng
H YWDDDTRYNPSLKS, and (vi) HVR-H3 conprisi ng RDHGYYWFX1Y, wherein Xi is D

or T. In certain i ments, ' hat binds to Bv8 or a
fragment thereof i %gﬁ CWE}gﬁ&?ﬁg%ﬁﬁ%@é Ve]&% Sﬂsléé % Svari abl e
domai n_conpri si ng£fljﬂle ok QW Bghptisia RAWERPeFein Wis K o

2011/ 079185PCT/ US2010/ 061760 (i )HVR-L1 conpri sing SASS Xi VF\?M—I wherein X1

is Por S, (ii ) HVRAI)Z dOYRLi3siomprBIFQAQRAS; XwKdailn wiereinsXKisdt, SNW or Y;
(ii1) HVR-L3 R QR\%B X2PX3T, wherein Xi is F, S, Wor Y; X2 is D
or E; X3 is | 21?_ 0 S‘%\n 3BV "HVR- HL conpri si ng GFX1X2STX3GMGVS, wherein X1

isd or Y, X2 is liwr HVRHI SonfhridingSGFKYX,IMMRANAGYSIRhb&INE, is L or Y; X,
H YWDDDTRYNPSLKS, and (vi) HVR- conpri si ng RDHGYYWFX1Y, wherein Xi is D

or T. In certisl o enbodi r@r&s an antibody that binds to Bv8 or a fragnent

t hereof is 10provided, 1 ‘@% ci d sequence
sel ected fromthe( roup COI’ISI SWE&@H@EW@?& g§§g§g 169, 175, 181,
187 and 193, HVR- I(¥i)comVRSHEScampréasin RDECGYY $E3Uan othetsin X6 el ok Tom t he

group consisting of SEQ |D NGs: 158, 164, 170, 176, 182, 188 and 194, HVR-L3
corrprl ses an IageTBN 5@bad1§@qt§em@tgb@ﬁé&aéam¢ﬁ EnPYher fragperidharafis ng of SEQ

(]qp (%’ldélcp 5\/’helje?ané/R7 'Y 4 cch%ﬁnsés%% b 183 se#ﬂ}]{}gce’;%?ele‘g%%n?déﬁ %@%Salmfsgo

aC| uence selected fromthe group consi st
172, 17&pns1£thg oF SEQHANTBEL,57HWS, B9 cloiipi 8587 and &94, iV Rdi2dcosguisenae

sel ected from 0 sti,ng of SEQ 6 7 185,
761 and TS i AR e L g e PEoE OO [ 58 16: L T +he
group caRsi &igidd 19%, IPFR-1LPcHBrid8%n akB acld §oqui®Q sekBRd AL tRouk?8. 201 n
certain enbodi ments, the anti-Bv8 antibody further conprises human VL kappa
subgr oupOnSIﬁUmmIH NarseliOr k65 dqlelde] 83,182 end &9 FEVib Al erompreses athe

anH ) Bv%mallgcg ilctl)g gé/quence selected from the group consisting of SEQ ID NOs:160, 166, 172, 178,

184, 190 and 196, HVR-H2 comprises an amino acid sequence selected from the group
consisting of SEQ ID NOs:161, 167, 173, 179, 185, 191 and 197, and HVR-H3 comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs:162, 168, 174, 180,
186, 192 and 198.

20 In certain embodiments, the anti-Bv8 antibody further comprises human VL kappa
subgroup I consensus framework sequence. In certain embodiments, the anti-Bv8 antibody
further comprises human VH subgroup III consensus framework sequence. In certain
embodiments, the anti-Bv8 antibody further comprises human VL kappa subgroup I
consensus framework sequence and human VH subgroup III consensus framework sequence.

25 In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises at least one, two, three, four, five or six
hypervariable region (HVR) sequences selected from the group consisting of:

(1) HVR-L1 comprising SASS X;VFYMH, wherein X, is P or S;
(i1))  HVR-L2 comprising DTSX,LAS, wherein X; is K or N;
30 (ii1))  HVR-L3 comprising QQWS X;X,PXsT, wherein X; is F, S, W or Y;
X,isDorE; X3is1, L or M;
(iv)  HVR-HI1 comprising GFX;X,STX3GMGVS, wherein X; is L or Y; X,
islorL; XsisPorS;
(v) HVR-H2 comprising HTYWDDDTRYNPSLKS, and
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further conprises human VH subgroup 111 consensus franmework sequence. In

certain enbodi nents, the anti-Bv8 antibody further conprises human VL kappa
subgr oup woeconggasas framewor k sequence and human VH sulpgraispoioiobi7éonsensus
framewor k sequence. 25In certain enbodi nents, an anti body that binds to Bv8

or a fragment there f i vi ded, j ti body conprises at |east
one, two, three, Fﬁ@ﬁ%ﬁ‘(’r’%@rﬁlm%{(gﬁi@?regi on (HVR) sequences

sel ected f romlta@alﬂ Eﬁ'd@dlﬁféﬂﬁsl St aﬂtg)oa; that btndt'téi?stgloﬁ@fmgmamger&ﬁ% Xi VEYMH,
wherein Xi is or S; (11) HYR-L2 conprising DISXILAS, “wherein Xi is K or

N; 30(i |p|r<)Vl<ﬂWW|b3reuoﬂnp|aan¢dgf QOB X1tk BTy inghisriEY R sguensesk, S, Wor Y; X2

is Dor E; X3 is | r|S|n G|:1XSTX3G\/[=\/S,
wherein X1 is L or(f)Y %V]IQA}I Coﬁpwﬁg@ﬁ%{%}(@p ? %ﬁpri si ng
HI YADDDTRYNPSLKS, d ma@w@t@mxmwe@&mqs KVdr)N HVR- H3

conpri sing RDH In certain enbodi nents, an anti bod that

bi nds to Bv8 or a(fllr)agﬂ’b‘ﬁlﬁ I3 romenssingsQ @Gy Ko P Xalhwhetern Xhis Fadt

conprises th sequences: (i)HVR-L1 conprising SASS
Xi VFYMH, sherdi 19H>{9f |5§i)i§w5(| i )HVR- L2 conprising DTSXILAS, wherein Xi

is Kor N @i i )HV‘P[RIIL&)rﬁIﬁ[mtg' GFRGXQIWECGRIBYRXRI herewhEf BilnoY; Xs F,
S, Wor Y; X2isDor E X3isl, Lor M (iv) HVR-HL conprising
GFX1X2STX3GVEADT bty 8PP is L or Y: X2 is | or L; X3 is Por S 10(v)

HVR; H2 conpri si ng @nwgﬁ\%ﬁé‘ﬁm?‘ﬁﬁmm BN'%LZ@THB&S' ng RDHGYYWFDY.

In certain enbodi an ant at binds or a fragment thereof
i s provided, wherdvin tﬂﬁ/&ﬂﬂ mm;nsmngPKb%YmYl conprises an amno acid

R LR e R T RS RN P
from t he, gy eup wWheRsl &%'aﬁﬂb&fy c%ﬁ@rlsg HVR-L1 comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:157, 163, 169, 175, 181, 187 and 193,

15 HVR-L2 comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:158, 164, 170, 176, 182, 188 and 194, HVR-L3 comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:159, 165, 171, 177, 183, 189 and 195,
HVR-HI1 comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:160, 166, 172, 178, 184, 190 and 196, HVR-H2 comprises an amino acid sequence

20 selected from the group consisting of SEQ ID NOs:161, 167, 173, 179, 185, 191 and 197, and
HVR-H3 comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:174, 180, 186, 192 and 198.

In certain embodiments, the anti-Bv8 antibody further comprises human VL kappa
subgroup I consensus framework sequence. In certain embodiments, the anti-Bv8 antibody

25 further comprises human VH subgroup III consensus framework sequence. In certain
embodiments, the anti-Bv8 antibody further comprises human VL kappa subgroup I
consensus framework sequence and human VH subgroup III consensus framework sequence.

In another embodiment, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises a light chain variable domain comprising SEQ ID

30 NO:23 and the heavy chain variable domain comprising SEQ ID NO:24.

In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises at least one, two, three, four, five or six
hypervariable region (HVR) sequences selected from the group consisting of:

(1) HVR-L1 comprising EASQSVDYDDDSYMN;
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NGs: 158, 164, 170, 176, 182, 188 and 194, HVR-L3 conprises an am no acid
sequence sel ected fromthe group consisting of SEQ ID NGs: 159, 165, 171,
177, 183,w029011z01018%95, HVR-HL conprises an anmi no aci d sequase@osel7ect ed
fromthe group consisting of SEQ ID NGs: 160, 166, 172, 178, 184, 190 and

196, HVR-H2 conprises i.ho acid se ~20sel ected fromthe group
consi sting of SEQUlb LR ,001163?“,51%7@&%5%9 185, 191 and 197, and HVR- H3

conprises an am ng;;aci drgRAY RflQGOSNEDPRM, t he group consisting of SEQ
| D NGs: 174, 180, 186, 192 and 198. In certain enbodi nents, the

anti-Bv8 anti body (Mirt HEYRdbhpmipesnhGd TS Widoa subgroup | consensus
framewor k sequence., In tal n_enbodi j=Bu8 anti body 25further
conpri ses hunman V&V)subé_ﬁg%ﬂﬁl ?qm%bsﬁégelgﬁﬂﬁsﬁﬁ%ﬁw uence. In certain
enbpdi ments, the qnhi - Bdram édshsidgDs eDaomrrses hunan VL kappa

subgroup | consensus framework seguence and human VH subgroup |1l consensus
framewor k seduégrésen cphodimsntsesn @!ﬁfg?@d}’ thatbinda tp Bt phobigementthdtelds to Bv8 or

a frag - iy i de ' L Y ises a |light
cnai novarrdtE e the BB AR Bl el 3 R e ABIREL UV cha n

vari abl e donmai n ca@iypri HVIR-LIEQngdsN@ RASQSVDYDDDBY®XS ai n enbodi ments, an
anti body that binds to Bv8 or a fragnent thereof is provided, wherein the

anti body conpri seditht FEARLZggomprising ATHNEAS: four, five or six

hypgrvari abl e regi (Iﬁs.(%_L e mtromthe group consisting of:
(i §)OeHVR- L1 conpri si(n EA V%\f%%%g%ﬁ/%;éeé\%ﬁﬁlf 079185PCT/ US2010/ 061760

(i) HVR-L2 conpr i(si)ng HBMSNMLIASIm{rising GMYRTNS Véear i si ng QQSNEDPFT; (i V)

HVR- HL conpri sing GYTF X .. Vi - H2, conpri si ng

Rl DPSDSETHYNQKFKDY ndw WTW%%W$Q$E]BHB§MAW{ I'n
certai n enbodi mentsg;) an@RIHPAANpiMa DRETIGHCARyor a fragnent thereof is
provi ded, wherein the anti body conprises the follow ng six HVR sequences:

(i) HVR-L1 cdmperiai agbenis@BwDMDBDBWNNhat bingds KVRYE or © tragmeithgcofTSNLAS;
10{4 ) plfgéi?ael‘d?w%grrg)r{ éh%iaﬂgb(%u%%?g& HVR-L1 comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:199 and 205, HVR-L2 comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs:200 and 206, HVR-L3
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:201
and 207, HVR-H1 comprises an amino acid sequence selected from the group consisting of
20 SEQ ID NOs:202 and 208, HVR-H2 comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs:203 and 209, and HVR-H3 comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs:204 and 210.
In certain embodiments, the anti-Bv8 antibody further comprises human VL kappa
subgroup I consensus framework sequence. In certain embodiments, the anti-Bv8 antibody
25 further comprises human VH subgroup III consensus framework sequence. In certain
embodiments, the anti-Bv8 antibody further comprises human VL kappa subgroup I
consensus framework sequence and human VH subgroup III consensus framework sequence.
In certain embodiments, an antibody that binds to Bv8 or a fragment thereof is
provided, wherein the antibody comprises at least one, two, three, four, five or six
30 hypervariable region (HVR) sequences selected from the group consisting of:
(1) HVR-L1 comprising KSSEYVSNALS;
(i1))  HVR-L2 comprising GTNKLED;
(iii))  HVR-L3 comprising QQGYDIPT;
(iv)  HVR-HI comprising GFTFSDYFMG;
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(iv) HVR-Hl conprising GYTFTNSWWN, (v) HVR-H2 conprising R DPSDSETHYNQKFKD;
and (vi) HVR-H3 conprising DSSYDG-FYAMDY. In certain enbodi nents, an

anti body wbaniii7ass to Bv8 or a fragnent thereof is 15pProviuseao/ooires ei n t he
anti body conprises HVR-L1 conprises an am no acid sequence sel ected from

the group consisti of D NGs: 19 - ri,ses an amno

aci dgsquence sel é‘&ged H\?lg%i W@F%gﬁﬁgﬁéﬁi’nﬁ*%?S@éﬁ(gpm 200 and 206,

HVR-L3 conprises ap)ampera¢i &WQ@WQQ@MJ romthe group consisting
1 conpri '

of SEQ I D NGs: 201 and 207, HVR-HL rises an amino acid sequence sel ected
from the groupcotnscmbpdignents, 208EQOHPINOLINAY B Bridlo0Baghim{MIeaiospri ses an

am no aci d.sequence selected fromth r.oup consisting of SEQ I D NGs: 203
and 200 PR VRRE B BTRER BT e R g SRR R PR o 1 om ¢ ne
groyp consisting ¢fy SEQVRINGnZRRidKSSHPVSNALS; | n certain enbodi ments,
the anti-Bv8 antibody further conprises human VL kappa subgroup | consensus

framewor k sequencéil) | n FEER L oot GENKE-ED he anti - Bv8 anti body 25f urt her

conpri ses human VH.sub [ ]] mewor kK sequence. In certain
enbodi nents, the gtrlllﬁi -%@%ﬁt%@é’%}%@@ﬁzﬂ%gﬁpri ses human VL kappa
subgroup | consengiiy f HEVRW éors@ipieNGETERDYRMGN VH subgroup 111 consensus
framewor k sequence. n certain enbodinents, an antibody that binds to

I
Bv8 or a fragment (Hher dbYR{IE W%@IW§WXA?EY§Q§M;%W@OWH ses at
| egst one, two, tz{;i?e’ ﬁ\?%_rm édrﬂu%isgl{ognﬁ@yﬁngggs\(ari abl e regi on (HVR)

sequences sel ecte romthe gro sistin (i) HVR-L1 conprising
KSSEYVSNALS; I{ ice¢rfaitefRbb@ineoatspan sitibgd GIHKbiEDs td BVE r dirBeradntelmrpofiisi ng

QQGYDI PT; (i Vv R:- HlL conprj sing GFTESDY! »  \\D . .

3011/ 07 DIRSE MO G GBIl ORI LopPEISign EASHA RS RG and
ID NO:211, HVR-L2 comprises an amino acid sequence SEQ ID NO:212, HVR-L3
comprises an amino acid sequence SEQ ID NO:213, HVR-HI1 comprises an amino acid

15 sequence SEQ ID NO:214, HVR-H2 comprises an amino acid sequence SEQ ID NO:215, and
HVR-H3 comprises an amino acid sequence SEQ ID NO:216.

In certain embodiments, the anti-Bv8 antibody further comprises human VL kappa
subgroup I consensus framework sequence. In certain embodiments, the anti-Bv8 antibody
further comprises human VH subgroup III consensus framework sequence. In certain

20 embodiments, the anti-Bv8 antibody further comprises human VL kappa subgroup I
consensus framework sequence and human VH subgroup III consensus framework sequence.

In certain embodiments, the anti-Bv8 antibody is a monoclonal antibody. In certain
embodiments, the anti-Bv8 antibody is humanized. In certain embodiments, the anti-Bv8
antibody is human. In certain embodiments, at least a portion of the framework sequence of

25 the anti-Bv8 antibody is a human consensus framework sequence. In one embodiment, the
antibody is an antibody fragment selected from a Fab, Fab’-SH, Fv, scFv, or (Fab’), fragment.

In certain embodiments, a polynucleotide or nucleic acid encoding any of the
antibodies described herein is provided. In one embodiment, a vector comprising the
polynucleotide or the nucleic acid is provided. In one embodiment, the vector is an expression

30 vector. In one embodiment, a host cell comprising the vector is provided. In one
embodiment, the host cell is eukaryotic. In one embodiment, the host cell is prokaryotic. In
one embodiment, the host cell is a CHO cell. In one embodiment, a method of making an

anti-Bv8 antibody is provided, wherein the method comprises culturing the host cell under
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(vi) HVR-H3 conprising NYGNYGAFDS. In certain enbodi nents, an

anti body that binds to Bv8 or a fragnent thereof is provided, wherein the

ant i body wonpriwesst he fol |l ow ng si x HVR sequences: 5(i PHVRSRA00617p0 i Si Ng

KSSEYVSNALS; (ii) HVR-L2 conprising GINKLED; (iii) HVR-L3

conpri sing.. DLPT; (iv) HVR-HL conprising, GFTFSDYEMG . . .
(V) I—I\/R-Cplgm%ﬂ‘@?lﬁ63@’%’1%83%?%*?\%%@\9%]&0&%@09%@%iﬂ)‘e RO 8B4 eeng
NYGNYGARRS,ntibody. | N certain embodi ments, an antibody that binds to Bv8 or

a fragment thereof is provided, wherein the antibody conprises HVR-L1
conpri ses an lapéntmn awbddiseytsetheenSBGoh Birier 2dicemisNRohosItND COBPYSIAG 2 YT N0

e I N I R R
CONgr | s@ﬁa@ﬁhc&ﬁfﬁdapc@ﬁs%%it&m&ﬁﬁﬁi@a@yIolpﬂi\éana@vg Ao Rab& cGRAPMIaGS an

am no acid sequence I D NGO 216. In certain enbodi nents, the
ant i - Bv8vithm plvsapcquiesbecceaple icaisist-human VL kappa subgroup | consensus

: ! rocen | st | s
compr ses. hatkRogep SubafEishe e TRARLLTER s RPN uBUS BB SRR e T

20enbodipagrhson dinecadmntnt-oBvilnanhetagaakis amprivmig SoRICtisE SMbutRIT alvl ok éhp paLti-
subgroup | caonsensus framewark sequence and human VH subgroup |11, consensus
f r ameworR 8sabedieedescribed hergin dppdmixhire Mddi R AP accuti¢dlyASES PRI BCHRAES body i s

a nocl onal i . riai i hoBv8 ant | S
ol zeq. 1 A SR bbbt kol e TPAALRRD o plb R ot bl RBldRaEY
cert ai n sempleds penided, tht nlatlast compsirtg contaofing the bislagreslcakpkegiie ac entoBv&5t he

anti-Bv8 antjbady is a.humgn consensus f.rame k sequence..ln on

enbodi méAbodRS e BRIRP UneL ond RS BRYP P Kb A WPt ioeg oD Egnd
Fab' - SHjek¥inS&h¥therd] cdnfjtbx 1sdofh@OB®RLen the antibdd? 258Bv8i n enbodi ments, a
pol ynucl eotide or nucleic acid encoding any of the antibodi es descri bed

herein is prdwicetdn einhodinentspivethods fir treatinge tusrorcoeqneess ong celhproliferative

pol ynucl eotide or .t.he nucl.eic acid i s provided. In gne enbpdi nen t he

Dot or B0k SoRpuby M GTuidP bR s E bRem S R RE BT Bebipr i i ng
t he vectgfibddiesiefutitidd therdim aiRHRodaRD dineRkin chib®dfi@sits, € dant& iSsHevtatOrd@. | n
one enbodi nent, the host cell is prokaryotic. In one enbodinment, the host

cel | is the @pay gensisting pf breasteanesdi jbarectalzcaneqrhlpag 6AnoRRKEIHG caiechnt i - Bv8
328;:}’0‘1 1%@1@%@%%@@@@‘%?@@%%&1g%&%gb‘?gdd%Qﬁ?{c&? GV arfat! GaHEd kRGOSt cell
cancer, and hepatocellular carcinoma. In certain embodiments, the cancer is breast cancer,
20 colorectal cancer, lung cancer, renal cancer, ovarian cancer or glioblastoma. An exemplary
and non-limiting list of cancers contemplated is provided herein under “Definitions.”

In certain embodiments, methods for reducing or inhibiting angiogenesis in a subject
having a pathological condition associated with angiogenesis, comprising administering to the
subject an effective amount of any of the anti-Bv8 antibodies described herein are provided.

25 In certain embodiments, the pathological condition is a neoplastic condition. In certain
embodiments, the pathological condition in a non-neoplastic condition. An exemplary and
non-limiting list of non-neoplastic conditions contemplated is provided herein under
“Definitions.” In certain embodiments, the non-neoplastic condition is selected from the
group consisting of diabetic and other proliferative retinopathies, retinopathy of prematurity,

30 neovascular glaucoma, age-related macular degeneration, diabetic macular edema, corneal
neovascularization, corneal graft neovascularization, retinal/choroidal neovascularization and
rheumatoid arthritis.

In certain embodiments, methods for inhibiting endothelial cell proliferation
comprising administering to a subject an effective amount of any of the anti-Bv8 antibodies
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conditions suitable for expression of the polynucl eotide encoding the
anti body, and isolating the anti body. In certain enbodi nents, the
i nvent i orwbuntingpissoncerns a conposi ti on conpri si ng any pofi/ush@oant766 Bv8
anti bodi es above. In certain enbodinents, the invention concerns a

S5phar maceut j ¢ conposi ti. onpri.sin ny of .the anti-Bv8 antibodi es above
P e THRER o U P ﬁmge@%v&mh@ cBdPei COR 28 alRil ort ai n

enbodi Mepksal ddABHNYIERIL ON concerns a pharmaceutical conposition for the
prevention or treatnment of tunor nmetastasis conprising an effective anount
of any of t hdnaentdiBe@badinichtsdingthode e rinlykiting ecetraphilmigditiontcomprivingh a
phar maceyt i cal I. cceptable carrier. inln certain. di.nment s, met hpods of
et ect AgminiacteCan ol SF By Srgpi e B MEAETE s SEPaHs tedorhe
metnod Gerspt hisiph@yigQnt acti ng the bi ol ogical sanple with an anti-Bv8

anti body of the invention under conditions permssive for binding of the
anti body to By8crtamamiedigenisngetiods freinkibigivampirass metastarineemnpésiigen t he
ant| bOd%dl%ﬂﬁstgl){ﬁ& toI a{.'sq%fe;c{ A ?ff&:mgg ﬁ'tto ’an%%ﬁl%dﬁtiI&S e}nél%gai!eg'ges%riﬁ&{m r, a
cancer, Or a ce prolitferative I'Sorder” conprising admnistéring to a
subj ect hareireiik@edvidel. dreuiiin @mbadimaks, tHrameadtisiBi8n drtliinpbitRssystescrihbed
herein are provided. In certain enbodinents, the cancer is selected from
the groGprtBsaILeiNRtothedpeatisivigieadisteppiBet al cancer, |ung cancer

renal cancer, j e I ?5QE&;' r,
ovg?ian cancé??&%gﬁE?@g@?%ngéﬁgggaggﬁgfﬁgggﬁgggﬁﬁg ar cé?@%ﬁ%ﬁgﬁmﬁﬁﬁg rtain
enbodi madingyistthieg eensubyect gn bifenist amancterf,an? 0€ dlcanadddl antibndies dedetibgl cancer,
renal cancer, ovar.i cancer or glioblastoma. An exenplary.a non-limting
| Tot of MEGLUeMBGHL e en seofiesitli THar b GRSonBa Ficoan

I'n cert ahiho8HRAWM, MRYat isRERQHShiboflc ihASHRGy Phinl MYRL MbANAERGENesi s in
a subject having a pathol ogi cal condition associated w th angi ogenesis,
conpr i singhaipniretiog irmymatoit hehgubiaoprisamg afnfiiestdring tamsuectah chieytiaf t he

antj -Bv8 antj bodi es descri erein are oyvi ded. 25| n.certain

enboa naneun oy e RE S g Bat CaERRe S B S HioadR i Ehart fon. 1n
certain embodh B8RS cmbbENRANMCeRESR]s el heRid dhdbdod fitgRPtaaplie
condition. An exenplary and non-limting |list of non-neoplastic conditions

cont enpladmatistegngioghe gededi en sffpctingdarounpef 4 spcendbmedicamentewhergintfthe anti-
enbodi mppkes,, non: Lastl ¢ .C LI LS q: o r h p
consi sting agpgg(?yalgg@ﬁ @&gﬁé&?}% gl}t' g@g%ﬁ}alr“gfg%l ;gcé}gl%lhgt %hgg%‘“g)tn ﬁlq}(laetsd1 Cedr e% ?{r%opat hy
of premahothet 3htib3dynawhamoticaipeti Caleara, cyagexic efdait,aa andcnhipetieggannsat i on,
di abeti ¢ macul ar edema, corneal neovascul arization, corneal graft
nedias c MARNOHIPERSIVE 8890 NEAYL0H EMPRIRE ARG ENG I YEHRRIF heumat oi d

art i UieiohBrape!d o RIUPGY! SPIH:SemdTRL DRGRect OhcddiNhPhdd Agiceqptisghhal cel
proliferation conprising admnistering to a subject an fecti e amunt of
any of tiffebiamyiag8u8 Iandriddodinbsdif@nts, the second medicament is an anti-angiogenic agent.
In certain embodiments, the second medicament or the anti-angiogenic agent is an anti-VEGF
antibody. In certain embodiments, the anti-VEGF antibody is bevacizumab. In certain
25 embodiments, the second medicament is administered prior to or subsequent to the
administration of the anti-Bv8 antibody. In certain embodiments, the second medicament is
administered concurrently with the anti-Bv8 antibody. In certain embodiments, the methods
further comprise administering to the subject an effective amount of a third medicament,
wherein the third medicament is a chemotherapeutic agent.
30 An exemplary and non-limiting list of chemotherapeutic agents contemplated is
provided herein under “Definitions.” In certain embodiments, the chemotherapeutic agent is

selected from the group consisting of paclitaxel, carboplatin, cisplatin, gemcitabine and

pemetrexed.
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WD 2011/ 079185PCT/ US2010/ 061760 descri bed herein are provided. In certain
enbodi nents, the endothelial cells are adrenal cortical endothelial cells.
I n certaiwoenbadprsent s, net hods for inhibiting neutrophPCTASYE1AL06 1760
conprising adm nistering to a subject an effective anmount of any of the
anti-Bv8 antibodi es described 5m$re'n are provj.ded. .In certain

enbodi nent s, Iﬁﬁ?%’aémgi% injeRfs; Bethofy far g nCE@t%‘@?%I iof ap gRPPEIPRgC agent in
adm ni SLEUbG Kk aéé%&&éicﬁ%ﬁcflﬁi@ﬁ hisKEiaRUQUMNH ar%iog%ﬁé’sisoifs pﬁrcﬁ\@d&l{‘%ﬁe‘ Bva
ant i bodi es ‘descri bed herein are provided. In certalin enbodi nents, the

met ast agighads compribieg lagmphisteiicg wythe ewhjedt an eettnicrmeniboli anyrf she dntieBvE

nmetastasis. is ipn a.di,stant.organ. .10l n .certaji.n enbodi nen t hqds for
treati ngntpsdoelte g Je b R R spien WERS AU RGOS HEShabsrity £8A280; ect
an £f f eghild\ugtianpivatniehg@iy iMhibie§ adfivity. Bi&cahin RddRScrlle Sikd pAsodiesiei n are
provided. In certain enbodinments, the pain is acute or chronic pain. In
cert ai n cendben psacigted pHEh angiqgenesisis gitemer, catpenai ecll mplifgmedisprgsai it | n
certain i ] ol r ] npri si ng
i ni e AgEEe R RIRARI Sy SRR LB AR R BREPL T "B
ant i bodinesplaleaiohdigidn hat ernairpsmbalimentdatle non-neoplsstic @bhdition 8ndeldicddivng, t he
nmet hods descri bed herein and above further conprise adm.nistering to the
subj ect tReepp eQsisfiag fheipheti oind e pepliferpir edmepithiciietiramthyiid ant i Bvs

antq bod rérﬁatﬁll?%, Iléc{]vﬁgcuﬁglagl@g%g,ta elrﬁlafeﬁrr{w]@c'uﬁr% diBA! fabdilensgfend

medi canent 1s anot her anti body, chenot herapeuti c agent, a cytotoxic
agent , adcramtdormpbna@yestutaragint, compal2Pafimemasapratsen, retiradfendroidal pr odrug, a
cytoki ne, a cytokine antagoni st, cytotoxic .radiotherapy, a cortjcosteroid,
2 ant | TERGSTHaTEUPR ARLFD TR Ay AR APEAE ROB R T ISvIOH-TERREAG, o y
agent. |.Bn&iebt & AcShRedi Mmpkis, the second nedi canent is an anti-angi ogenic
agent. In certain enbodi nents, the second nedi canent or the anti-angi ogenic

agent is an dmrértaEGRbaditichtydihe shbjedtas & Aiumae pafouit. nbndostain drebogdnmentyEEF

anH’ body j.s bevaci zunab. I%. cgr aia 25e di n&.t?e’ he second nedicanent is
adf ni stEWEY 'pP MBI §UE Bajisd qlfﬁ‘ecﬁ APSTERE TR ATSHPLET B "OPHENSh i - Bvs
ant i bodyatiddi vaRith@} Raverbeesl iiaBRdsed of iy oAtk sRitvelRPMBImdtest@tM Inicsianed
concurrently with the anti-Bv8 antibody. In certain enbodi nents, the

met hods cmbetegntss gheprubiset s detppricd fiom ergrefractorvdogubE el anggorst de cprjadn anpunt

; Chi ) . ‘ : . h y
agent . SORTERIEEEN eGP ARLER R WS R PRET O ot SRR O ARE S €
cont enplaati&EGB apiwdydeblevaeizamab.under "Definitions.” In certain

enbodi ments, the chenpt herapeutic agent is selected fromthe group
cofsi sting ofil SHEIR eRRRMIMeaLy e FntrnAloLetis pRat 1SRy BItSRLINAO Shd

penet r ex Oreqlé%]ﬁft@% %ﬁ&?@%@ﬁ%ﬁf%ﬁ%@ﬂ@%d &St SnEIRAGHTRAL Snti-

met hods ancing efficacy of an anti-angiogenic agent in
angiogenic agent is administered concurrently with the anti-Bv8 antibody. In certain

embodiments, the anti-antigenic agent is an anti-VEGF agent. In certain embodiments, the
anti-VEGF agent is an anti-VEGF antibody. In certain embodiments, the anti-VEGF antibody
25 1s bevacizumab.
Any embodiment described herein or any combination thereof applies to any and all

anti-Bv& antibodies and methods of the invention described herein.

BRIEF DESCRIPTION OF THE FIGURES
FIGURE 1A-F: Light chain and heavy chain HVR loop sequences of anti-Bv§

30 antibodies. The Figures show the light chain HVR sequences, L1, L2, and L3, and heavy
chain HVR sequences, H1, H2 and H3. Sequence numbering for each antibody is as follows:
Chimeric 2G9 (HVR-H1 is SEQ ID NO:49; HVR-H2 is SEQ ID NO:50; HVR-H3 is SEQ ID
NO:51; HVR-L1 is SEQ ID NO:52; HVR-L2 is SEQ ID NO:53; HVR-L3 is SEQ ID NO:54);
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a subject having a pathol ogical condition associated with angi ogenesis is
provi ded, the nethods conprising adm nistering to the subject an effective
anount ofwenylif79tsse anti-Bv8 antibodi es described her elPaTius2@ombi7e@t i on
wi th the anti-angi ogeni c agent, thereby enhancing 5said anti-angi ogenic

condi t 1 8308l PRGN Y i bBQaRRAPY: ERACT ae S QG RO LT i Bho

prol i f enphiye7dhsR-fers SEO 10PND N RReH TRRIFID NLsRaivRlIPDiscalg gondi tion
associ ated W th angi ogenesis i s a nonneopl astic condi’tion. In certa| n

enbodi m¥R:60); t i h8AGH ed BIEYR-E 1 coFiD 1PA¥Oi64; HYReb? edSEQ dMNB@2gHYRpL3

of " 10pr neECIPEYOH b AER S SEE ufN B PR SEC Mo REL P AT R T T on
di apet i GDMAO WoRM2EPHEEG 1 .$25 TEIJR-NEQYSBQUDANOZA HVR-126¢ SEQIIDANOTIS; HVR-
neovascul ari zati on, retinal/choroidal neovascul ari zation and r heumat oi d

art hri t iLS,is BRQCIEY N&X:69; ERORd Inis $iES) 11 h: ASHYRIM ssTHQ 112 O ei7d 4 HNR| H3is
r heunat I r {3 i
patient. Eﬁ% }e\ﬂq%) bl n%gdé‘l%ﬁre&n mGM{?rﬁ% b % urranlscsé%n er pa?l ‘ent .

I n cert alVik d1sbie SiIEQEN BIO T!fh GH\‘ERHH EtstSE@ I[aN(Mfm,I‘HVRFHE is $EQ IBMNOVOHNRY have
been di a nosed or nma i sk of developing netastasis. In certain

enbodi i§ SHD §; @ghzgg KA lapYetYRdn 155 ¥1? 35&9 SHYB-I2 iR ID
antagonigh-go! VREL § & n(gﬁ'%ﬂb @‘?”ﬁ%/ s é’ﬁ@iD -H2Ss %E(@i’iﬁél oW

anti body. Tn’ certain enbodi nents, e antr - anfl ody is
201 n ceméRHenisd) IfENOs84); héG&th4|Glav@ d@‘éﬁj-lcl addHQ 1D N@lfi HVBte? sBHEQ i or

enbodi miRCCORPREVERES e GaR a5 s bR PONbAR FRARAR Sk (P Th The

anti - Bv3y@Rbi BORYH3 iNISEQTHAO: 9@5"99@@@%? v55 RENANLLI H@SEHIBNO; AYBNRLS an
anti-VEGF agent. In cerftain embodi nents, the anti-VEGE dgent is an

ant i- VEMEQHDH‘@S@;W HY Re£8 i RQdPINa; Y9e HVR -Hlre SER ID NBEH: ERER 560y SPR) s

hbF cor TRaRPioas e HRYs SRR TOMe ERRLkRT B e T bR RERERR OO ?ﬁ@*
l nvent I Q2 id8ECY IRG:$&e HEVR-1L.3BRSER IDESORYF, TR IO s Bille) Fid QIRER; FNRRE A- F
Li ght chain and heavy chain HVR Ig}\qﬁ sequences of anti-Bv8 30ant i bodi es.

The Fi g@ESXIIENGYI Qe YR ght issHa 1D MIR! €0 hlaGK4G1164 (VR Andis SEQ Bhd heavy

chain S is I i body is
e 1ol 1 VR DT oRF2 it TP it RES BRER LS IRRALAHFERE T Ao 50
HVR- H3 iNO:38€ HIDRI-\HZ SISEQVBRNO107 SH$EQ1’JS B D I2;NONBR ), A2GS . KSER 43 NO 583;
HVR-L3 i s SEQ | D NO 5@%0 WO 2011/ 079185PCT/ US2010/ 061760 h2@9. KAGL. Pol i sh
(HYR- L1 (HYRsEbiy S RAPSS0: 0RIVR-L3 1589 119 Ny 188 HVlrL 1 3 SEQ BedYQ:pl No 57,

HVR- HL iy 95 | (sgvﬁg?lﬁﬁlo ﬁﬂ?ﬂ*f'ﬁ%'ﬁ“zo ég@d N 294, HWIJ[?%'SSNE§ ALY LGO)

h2G0. K4GL. v19 [11s SE H/R-L2 1’s SEQ | 3is
SEQ | D NOGOKAGNR HIHVR- BE@ smmmnmvmzs&ﬁ@lmm@m@awmm is SEQ

R L3 @Eé%g bR TR N Rl S N0 38T R 71,

HVR- H3 ISE M {209 Kh@i@&ﬁ& R2L71 i w;&ﬂmeﬁlﬁEm;@L@@s §§3V1WR- L2 is
SEQIDNO4 H\/R—L3|s SEQ HVR-HL is SEQID NO 76; HVR- H2 is SEQ

| DXNC, 7NO HIQ/RI-BVRSL’SE@E(DIM@$33 Hh‘?@{ KBGEQ B? N@W LHVRSHEE@EQ)HNQ 79;

HVR- L2 g F5Q PR -H3 is SEQ ID NO:126); h2G9.K4G1.v75 (HVR-LI is SEQ ID NO:127:
HVR-L2 is SEQ ID NO:128; HVR-L3 is SEQ ID NO:129; HVR-HI is SEQ ID NO:130;
HVR-H2 is SEQ ID NO:131; HVR-H3 is SEQ ID NO:132); h2G9.K4G1.v77 (HVR-LI is
SEQ ID NO:133; HVR-L2 is SEQ ID NO:134; HVR-L3 is SEQ ID NO:135; HVR-HI is SEQ

0 IDNO:136; HVR-H2 is SEQ ID NO:137; HVR-H3 is SEQ ID NO:138); h2G9.K4G1.v80

(HVR-L1 is SEQ ID NO:139; HVR-L2 is SEQ ID NO:140; HVR-L3 is SEQ ID NO:141;
HVR-HI is SEQ ID NO:142; HVR-H2 is SEQ ID NO:143; HVR-H3 is SEQ ID NO:144);
h2G9.K4G1.v92 (HVR-LI is SEQ ID NO:145; HVR-L2 is SEQ ID NO:146; HVR-L3 is
SEQ ID NO:147; HVR-H1 is SEQ ID NO:148; HVR-H2 is SEQ ID NO:149; HVR-H3 is
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10NG: 80; HVR-L3 is SEQ ID NO 81; HVR-HL is SEQ ID NG 82; HVR-H2 is SEQ ID
NO 83; HVR-H3 is SEQ ID NO 84); h2(3. K4GL.v52 (HVR-L1 is SEQ I D NG 85;
HVR- L2 i sweEQ W@ MNS 86; HVR-L3 is SEQ ID NO 87; HVR-Hl iPSTSIEQ10[06166» 88;
HVR-H2 is SEQ ID NO 89; HVR-H3 is SEQ ID NG 90); h2®. K4GL.v55 (HVR-L1 is

D No oA PG RN 5 ks Rt e ik i SBadP bRia b RIS Kb v s
(VR L1 N, SEQIR.AL S0 VR0 k21 iy 850 B0 R ki SR BNO 09

HVR-HL is SEQ ID NG 100; " HVR-H2 i’s SEQ | D NG 101; R-H3 is SEQ I'D NO 102);
h2®@. K4ABIO\ 63 HVRFAHS is $EQ SEQO DSNOchidsickNAR- (EV R-4.1SEQEQDDNSO104; HNARILL3 i s

S0 1 b NP IS RS oo g Wi Ty WE R R MR MR RAYE B 7
NOs110; - 810: 86 SEQR PINSSELLID NG 68 haBSEQHPRNG kI55Q HYRF1263, HWRQ | D

NO 113; HVR-H3 is SEQ ID N0114é; h2®. KAGL. v6 (]I-_IVR-Ll is SEQ | D NO 115;
HVR- L2 ilg 1SBEQ 1D NO: horle HVRAR3 118 SEQ 1801 HSNG VR iHYROHD IN©: MR-R3 118;

SEQ | b AT TR 2 - EES PR sST R RS SR Wb
s SEQ IHVRIQ21iR4EQHVRNER] 105 HSHQIBE: BEQUEENOHVR: HYR-$11SEQEQOINIOLRE) |

h2@0. K4GL. v75 (HVR- L1 is SEQ ID NO 127: HVR-L2 is SEQ |D NO 128; HVR-L3 is
SEQ | D MEYHIH i5iAR M NG ISEH Yy Hos 1536 IR ph; B2BEe?3 TXRy ks SEQR 13 i s

SEQ | D Ny 132)prvR2GR; K4 e . is : i s SEQ 1 D
No.9134; m&/@%ﬁ%%@ I'D %ﬁ%%&%’;ﬁ%ﬂ&lﬁs? %?515 j3\0il 1 4673’3@%5; gﬁ\%ﬁ H}; iQs SEQ
I D NO. 1390): | FRAI VR -H3 isSHQ) 1D N 188 VRHAER: $RGIDWN0: 18HVR2B2.vBE (IBER-L Dis

o 145 SRR s gt e K el T P s gty M 6 68
(HVR- L1 iHhsNGGRu! VR34S EQNB NG 1188, ﬁEQ-H@ib@(%‘iﬁ{NUM@ﬁhgnsz@.v%@{'v@-N@ 147,
HVR-HL i's SEQ I'D NO 148, HVR-H2 is SEQ ID NO 149; HVR-F3 is 19 WO

2011/ 0794 8BQAD/NS2AGTOHYRL B 3 SEQIPINNDSE5TY R-hP GHRHQA B2 NQAIRPMIBR-HHAR- L1 i s

S0 1 b AT R I SRS VRS T EINGD RS 1483+ B rer ¢
2B9 ( HVRHWVR-1$ is351@) 1D NNO 193 /HVRVR LS EG IISEQ@ 11 B4 NOVRSIS3 sty I3 NG 185Q | D

NO 159; HVR-HL is SEQ I D NO 160; HVR-H2 is 5SEQ ID NO 161; HVR-H3 is SEQ ID
NO 162) HYR Sl is SEHQGURNG 196 FEEOHDSNGQA B3 N, HYR: 3 s5hQ B NO:18%; HVR- L3

is SEQ I 185; H1 | _— i ) . : R- H3
s seo AR TR by SRR LA R IR RERS0 A Vs Pk
NO 170; N4YROLITVR-ISEQ SHT) NONG-202:HYRRHI? iissSISEM IND 1803 IH 2R -HVR- $2Qi16 SEQ | D
NO 173; HVR-H3 is SEQ | D NQ 17@' h2B9. v23 (HVYR-L1 is SE% I D 10NG, 175;
HVEL L2 INOGR; hﬁfN@(%%éR, -LiNRSEQ IRNQ=9S H\ioL2 75 SEQUR NR:306: BEB-LHing 178:

HVR- H2 | 1 79 ' T RD : YaT VRl i s SEQ
D Nor 16 F TR PRI TSRO I O3 YRR E0Eq [IF RO MY 15 353
| D NO 18EQ HYRQ-210)sarBEDimEidZD3 85VRHVRiEEQ $D SED2I D FIOR18E)s; SERBY. v56

(HVR-L1 . is SE } 187: -] 2 i | - HVR-13 is. NO: 189;
bR HT NO2ES R N SR 15 Ni2 s TURIE G R 12 iy 1 s Sl

NO 192) ;Nh2B8 HVR-IHREG IbNGER). D NO 193; HVR-L2 is SEQ I D NO 194; HVR-L3
is SEQ I DNO195; HVR-Hl is SEQ ID NO 196; HVR-H2 is SEQ I D NO 197; HVR-H3
i S2BEQ | D NOAIIp acishiongions agFrlin(heid-actoridmgSeahd riOna@berindaesicth ass SEQ | D
NO: 200; I—I\/R-blégbils SEQ ID NO 201; HVR-HL is SEQ ID NO 202; HVR-H2 is SEQ ID
NO: 203; PERPFSYSEQ 1D 20 NGO 204); h3Fl.v1(HVR-L1 is SEQ | D NO 205;
HVR-L2 i s SEQIGURNDIZ)GurMRVILXabsa dup INQo2@dhisus it blloitkssePRGAcE i 208;
HVR-H2 is SEQ ID NGO 209; HVR-H3 1s SEQ ID NO 210);: and chineric 2D3 (HVR-L1
i s SEQ IKpbpdight shaipfAYR sequgnegsdy showan 2E8) Q2.  HumpoVilbubgrarrd; HVR- HL

is SEQ I : ' ; ' - -
25Am 1o et I ot s et RAGER T MRER IR R B ot om
asio NO:241.

FIGURE 2A-B. The amino acid sequences of (A) the light chain variable domain and

(B) heavy chain variable domain of anti-Bv8 antibody 2G9 variants. Positions are numbered

according to Kabat and hypervariable regions are boxed.
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descri bed below. FIGURE 1G Human VL kappa subgroup |V consensus framework
sequence m nus Kabat |ight chain HVR sequences is shown in SEQ | D NO 240.
Human VH wolkxgriouapiss consensus franewor k sequence m nus RebaS2tieagyechai n
HVR sequences is shown in SEQ I D 30NO 241. FI GURE 2A-B. The am no

aci d sequenc A). the light chain variabl omaj n _and (B) heavy chain
vari abl e donﬁ‘ﬁﬁ@ﬁéﬁr# %@sa%m% 9@%@%{%8?{@4@%@ tm@%eglgrd@ffwm@@raed
accor di gggﬁ&eﬁ%ﬁﬁh vﬁﬂ%l@ﬁ@ﬁ%ﬂﬁfﬂaﬁﬁlﬁvgeﬁﬁ%@y2ﬁﬁ CapXE Posit¥¥Rs are numbered

2011/ 079185PCT/ US2010/ 061760 FI GURE 3A-B. The am no acid sequences of

(A) t he akbéqthing ¢t Kiabat\ead ihgidreartibiaicgicandre(iBxetheavy chain vari abl e domai n of

anti-Bv8 anti ariants. Positions a n ered accordi ng to Kabat
2nd hyper var FIBARE 3d-Hn IhE Rt FG dduBhits BF EpWATRER GRa B S flelfinied 480G
seqlencep) RéaviAhaihRarikih18 Abmaihad MinM a8 eadiBoGoRRI Parfines. FHoBkiohe @ huatbaidd
vari abl e domain of anti-Bv8 anti body 3F1 variants. Positions are nunbered

accor di BgcardingipKabaimad hypesyyiablatsions et tvrsd.ar e boxed. FI GURE 5A- B.

The am no aci CRS ] i ght { riabl fgesY]
heavy chain \ygﬁiglgﬁgga%na@%aé@%&nc?&@l Caeﬁg5 ?@@&wg%@a@%ﬁ%‘g‘lﬁ@f?%ﬁoy a|(I§)ns
ar e nunigBy eehvachaindiarigblt dotabadf aatidBsypeibudy 2B eridregi Rusitions ardxmnestred

10FI GURE 6A-B. The am no aci d sequences of (A) the light chain variable
domai n #REPrEIBE thEAL3L ABH Aypervaiabihiceions asi b9x6¢- humani zed anti - Bv8 anti body

2Bg, vari ant S-Flgggkt l6ADB. e &%@&@%@9@5 ﬁ% 09 he 1 5RR ird diaDXRRMAR AfP! €

regions are bo aln~vari abl e domai n am no
aci d sedBehcwy chhiowangblt demdinf dfduenaaezcd ettiBeR afihodyEBhvumats2 BdsitioRCAE

f ramewor k sequence .and n ncensus ,15Kappa |, framework sequence and (2)
the. n G TREHEEH R CRdR BEE A REaT Lo REaROaE bbb | v 1 ramovior k
sequence. POSITGIA0E 72M$c HeAPEI8 0y A6 R fHnftEn Eﬁiﬂ@é_éﬁf seﬁﬂéhc'%é/ﬁﬁf\x){ﬁ'é bl e

%I GURE 8

regi ons are boxed. . The heavy chain variabl e donai n am no
aci d sedgifércess bshowin(d) thhenalis¢ 6P émeE b Ermewnrk scyuerive and bsmar GNcENRIGO)

fr wor k sequence and hunman ns subgroup | (GL), franmewor k

seBhencdmhn FSMeRRB ot muf S PRRS TRk S Rshes R ATRE bty oup
L1l (@Mgafpgawma&mqs@m@@e. Positiohons n@ﬁfbef&rﬁb&fr@ﬁ%&@mbﬂi ang hlyPeraiiale and
hypervari abl e regi ons are boxed. FIGURE 9. The Li, L2 and L3 am no

aci d sedespseseberedant i - Bv8 anti bodi es h2@. K4GL. Pol i sh, h2®. K4Gl. v27,

h2G9. K4GL. v5 K4GL. . ; . :
h2G9. K4GL. 36371‘415@ 8k hé%‘% ?ﬁﬁ%ﬁ@%&’@%@@%@d éﬁ%@%ﬁ%“’?&g e 11 H2
and H3 alffifsren@dictveadUpthe @souse 2Garin2GBY &ampivolkodiqeanch 269 hitdhail chrakhsi,

h2@9. KA4GL .v19, h2@3. KA4GL .v25, h2@3 _K4GL .v37, h233. KA4GL .v6
h2#. kacibgrow | ({rodramseorly seucherandiashe 209 HomgwRIKEEIyse am? BUREN 11 shows

chi meri ¢osdds @NubBRHY rTRy3 NG bR defGincE PPE ARG sShe AiAFLENLIBEifig to

Kabat and hypervariable regions are boxed.

FIGURE 9. The L1, L2 and L3 amino acid sequences for anti-Bv8 antibodies
h2G9.K4G1.Polish, h2G9.K4G1.v27, h2G9.K4G1.v52, h2G9.K4G1.v55, h2G9.K4G1.v63,

25 h2G9.K4G1.v64, h2G9.K4G1.v67, h2G9.K4G1.v77 and h2G9.K4G1.v80.

FIGURE 10. The H1, H2 and H3 amino acid sequences for anti-Bv8 antibodies
h2G9.K4G1.Polish, h2G9.K4G1.v19, h2G9.K4G1.v25, h2G9.K4G1.v37, h2G9.K4G1.v65,
h2G9.K4G1.v73, h2G9.K4G1.v75, h2G9.K4G1.v77, h2G9.K4G1.v92.

FIGURE 11 shows chimeric 2D3 antibody may have distinct epitope(s) from chimeric
30 2B9 as well as chimeric 3F1 and chimeric 2G9 antibodies. ELISA competition assay show
that chimeric 3F1 and chimeric 2G9 antibodies competed with chimeric 2B9 binding to
human Bv8. Chimeric 2D3 only partially competed with chimeric 2B9 antibody binding to

human BvS.
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302B9 as well as chinmeric 3F1 and chineric 2& anti bodi es. ELI SA
conpetition assay show that chineric 3F1 and chineric 2@ anti bodi es
conpet ed wot2bh11at1Preeri ¢ 2B9 bi ndi ng to human Bv8. Chi ner iPCTAS2010/0b1760
partially conpeted with chineric 2B9 anti body binding to human Bv8. WO

2011/ 079185P 617 FI GURE 1 of  human
Bv8- i nduced %ﬁﬁ%ﬁg g‘b‘f’?f?}@rbéﬁqk&g %yu%a&%zeguc\“@mﬁfﬂp@ TaHEN e 289,
chi neri %&ﬁ%’z@@%tﬁﬁbﬁ@m}@ Bbise 2H®E chigRrcLBUndIAEn@RSHY . Sﬂfé"i’e§1ﬁ@of ghi neric
2Q0 is able to conpletely inhibit the human Bv8-induced A

pr ol i f erataychow Bt GURETTR Gohiswklctth gomb sty miitof thh hireran BWS-lndlm@de‘dSE\@EI cel |
proli feratlgon .b% chinmeric 2@, h2®. K4GL, h2®&3. K4G3, h2(3. K1GL and
h2@. KIEP'UREOBy8 anti bodi es. The results of the assay show that chineric

2G5 anti - Bv8 HEUIRJY shawss thas]dk ublaf BsNEd@@HI ACE YelfproB@rhidH B

antibody concentration. FIGURE 14A-B depict results froma phage

conpet i chisreres¥al hdefd ek, éﬂ@ﬁﬁgﬁ"c% hZ@BllﬁHﬁhgndomCh‘?z@Gﬁwm rqnélht)@eﬁ( Li:
C20E. CRYS:. GRO uGR%8, IR s e 5 s ERRG BRSO

Bv8- indue@@lt%@EOq@ﬂlehﬁbcbdyefoaMmmlby chimeric 23 and hZGQ K4Gl Pol i sh
anti -Bv8 anti bodi es. RE 16 depicts results froma phage

c 0 npet i tion JIGHREIAMR denies rﬁ@lﬂtsrf@%a ﬂ?éil%?gcolr%’fmal? RSSAY fi?n%ﬁ‘&@a%ale
6 7,
fr om Li /%jrri(ﬁqéo? ansggnﬁ];]glaérf@@ar ; a}gég;g%s(?%r%%%B% @52&’@%5%&%&2@ Ve

depi ct M8 HS: D%Eﬂh%ﬂj&@é&@dp(é%&)mgmnaﬂmmndb@mst rating the bi ndi ng of

affinity-i sh vari an h v37, V65,
V7, b, v FTCTRE A v s et of B Sy Br 1ol LRSI Bve.
20F| GUREh SRy arfll IBRPEK A6 %hﬁpaﬁ{-ﬁ% antfodidie follow ng anti-Bv8
anti bodi es (Fab) agai nst human K4GL. Pol i sh, h2(@9. K4GL. v19,

hzeg K4Gl. v5 FIGUR® lﬁdallctsﬁssuzhtmﬂmm&hmemnwenon assay dPh@IREINOths howkng

o0, DI AR DRSS AR R (SR 5B,

258v8 v77, v80HkSaRE/120s 0¥ amBorh Hed HBRSPOIzarst hdhad By©cti on of 50nM anti - Bv8
Fab antibodies at 25C over hunman Bv8 i nmobilized Bl Acore chi p denonstrating

the of f-rat e Flfa/RE dielapist results frorrpEhREe ompatigar aghay dempaitiagng dwrindings of
e o LRy e RIS A o RO S B Sy e
show t hat77tv92 fadrh iH1/H2 esft-odndotizgdi [tesypaddinditBmanBvBodi es, h2G9. KAGL. v19
g% gﬁﬁg . Eégl é\é[SS%%ag %ﬁgv(fs Eil(s)sobc?atl?)}l cl)gs%a?r}ts })%A%e follocxjm;[l;g gr?t& eBrVS tagggocflgse(Fg‘t?)l meri c
against human Bv8: h2G9.K4G1.Polish, h2G9.K4G1.v19, h2G9.K4G1.v52, h2G9.K4G1.v55
and h2G9.K4G1.v73.
FIGURE 19 shows dissociation constants of humanized anti-Bv8 antibodies (Fab and
IgG) h2G9.K4G1.v19 and h2G9.K4G1.v55 against human Bv8 and cynomologus monkey
25 BvS.
FIGURE 20 shows the sensograms for injection of 50nM anti-Bv8 Fab antibodies at
25°C over human Bv8 immobilized BIAcore chip demonstrating the off-rate improvements.
FIGURE 21 shows dissociation constants of the following anti-Bv8 antibodies (IgG)
against human Bv8 and cynomologus monkey Bv8: chimeric 2G9, h2G9.K4G1.v19 and
30 h2G9.K4G1.v55. The results show that the affinities of humanized anti-Bv§& antibodies,
h2G9.K4G1.v19 and h2G9.K4G1.v55, appear to be at least two fold tighter than the chimeric
2(G9 anti-Bv8 antibody.
FIGURE 22 shows that humanized anti-Bv8 antibodies block binding of human Bv8

to mouse 2G9 antibody. The five affinity matured humanized anti-Bv8 antibodies
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FI GURE 22 shows that humani zed anti-Bv8 anti bodi es bl ock binding of human
Bv8 to nmouse 2P anti body. The five affinity matured humani zed anti-Bv8
ant i bodi e§0 200/@29B%/ 079185PCT/ US2010/ 061760 (h2@. KAGL. PLI/USL@AGD6 KAEGL. v52,
h2@9. K4GL. v55, h2@. K4Gl.v73 and h2G9. K4GL. v19H v55L) have approxi mately

5-8 fol | bi Lit] t t al | i shed K4GL
ol ecul 41360 B8, S RIGTS 581 BARTRACTH sty K987 vAadER Ak cel

prol i f enagoqudy.y P 5% Iﬁlvggﬁpro?l%@éfél@% 30l ét%hgem%ﬂ&blﬁﬁgs compared to
h2@K4GL. v52, h2®K4GL. v55 and h2@KA4GL. v73 anti-Bv8 anti bodi es at

i ndi cat éhbmtmelrmhahaddﬁ%G( mlaldcple. Humani zed anti- Bv8 anti bodi es

o et TIEA R3S o eng M e RN TR et ek AP RIS | on.

FI GURE %ﬁnﬁémvmg mQGquGKIFwspfhzmme}lB\w& hPQoKR&8d 1 ASE HElIK 4e5 10435 idat i on by
10h2@K4GL. Pol i shed h2@K4GL. v19 h2@KA4AGL. v55 and chimeric 2D3 anti-Bv8

ant i bodih@SOKAGIndB catidiy Scanibedies attindinated gpracptrations (ug/mLGURBNRBIZeERAic acy
tud [ anti-Bv8
ant boai B pcor 2k VR aGo R e AR R SECBAGLER) STy o

chi mer i ch&kdd s1gxlnﬁaart|1mpRB9meﬂhnmdkmg2m&a@rBiv81ﬁadh¢daiﬁ4;CE p2dicrartion .- Bv8
antibodies in treating A673 human rhabdonyosarcoma cancer. FlIGURE 27.

Ef fi cacy studyGURERiRRSWEthdblockfitd dTRiduGe BRY-in@lteANAI celBfoBREatiIAIBYEr i ¢ 2G9
anti-Bv8 antibodies in treating 55 human col on cancer. FI GJRE 28.

Ef 14 cac>h2§91§&@1d?0h@hﬁd’rh2ﬁ8l<éﬁl VIH2GHKAG 2ED andrihimenic2DbantaRda S ehilbastiese 260

anti-Bv i e Cal u-6 human | ung cancer. 20FI GURE 29.
Effi cacg1t %I%C&%(a%f)%%ltﬁug)ﬁs (ﬁg/ﬁ@) chinmeric 2B9, chinmeric 2D3 and chineric 2G9

anti-Bv8 ant mmjm 25N Effi@ay study OO Liineid 3Rueiment B9 canaetic 2D3 and  FI GURE
30. Effi cacy study of chineric 3F1,  chi rrerl c 2B9, chineric 2D3 and chineric
2@ ant ichBygicaH ] H0Bes antibadics A fragfingrA THuwmae GolocGeBedti ¢ cancer. FI GURE

31. Efficacy \qiciiE 9b. EMidRY sfudg P ehilRtR 364 Ghidde 386, MAfEHEASH aX PO
15 chimeric 2G9 anti-Bv8 antibodies in treating A673 human rhabdomyosarcoma cancer.
FIGURE 27. Efficacy study of chimeric 3F1, chimeric 2B9, chimeric 2D3 and
chimeric 2G9 anti-Bv8 antibodies in treating HT55 human colon cancer.
FIGURE 28. Efficacy study of chimeric 3F1, chimeric 2B9, chimeric 2D3 and
chimeric 2G9 anti-Bv8 antibodies in treating Calu-6 human lung cancer.
20 FIGURE 29. Efficacy study of chimeric 3F1, chimeric 2B9, chimeric 2D3 and
chimeric 2G9 anti-Bv8 antibodies in treating Colo-205 human colon cancer.
FIGURE 30. Efficacy study of chimeric 3F1, chimeric 2B9, chimeric 2D3 and
chimeric 2G9 anti-Bv8 antibodies in treating HPAC human pancreatic cancer.
FIGURE 31. Efficacy study of chimeric 2G9, h2G9.K4G1.v19 and h2G9.K4G1.v55
25 anti-Bv8 antibodies in treating Calu-6 human lung cancer.
FIGURE 32. Efficacy study of chimeric 2D3, h2G9.K4G1.Polish, h2G9.K4G1.v19
and h2G9.K4G1.v55 anti-Bv§ antibodies in treating HM7 human colon cancer.
FIGURE 33. Efficacy study of chimeric 2G9, h2G9.K4G1.v19 and h2G9.K4G1.v55
anti-Bv8 antibodies in treating A673 human rhabdomyosarcoma cancer.
30 FIGURE 34. Efficacy study of chimeric 2G9, h2G9.K4G1.v19 and h2G9.K4G1.v55
anti-Bv8 antibodies in treating HT55 human colon cancer.
FIGURE 35. Efficacy study of chimeric 2G9, h2G9.K4G1.v19 and h2G9.K4G1.v55

anti-Bv8 antibodies in treating Colo-205 human colon cancer.
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25anti-Bv8 antibodies in treating Calu-6 human | ung cancer. Fl GURE
32. Efficacy study of chinmeric 2D3, h2@9. K4GL. Pol i sh, h2@3. K4GL. v19 and
h2@9. KAGIW02b112019i85Bv8 anti bodi es in treati ng HW hunmanPCOIUSR010ARLTE0 .

FI GURE 33. Efficacy study of chinmeric 23, h2G3. K4GL.v19 and h2(. K4Gl. v55

30F GURE 34, AR 30 ETGY SROLRY HaeEC 388, MG R Tedcd 98 Mg K0 v
h2@. KAGLiRR ﬁﬂBbdl@é’ﬁ t?eahhgﬁm@hﬁrﬁaﬁ gﬁ'@waﬂgckﬁ@éﬁe human col on cancer .

FI GURE 35. Efficacy study of chineric , h2@. K4GL. v19 and h2(0. K4GlL. v55
anti - Bv8 ant iHH6AIRI 37n Efi@ay istugy 06 hti-Bg8 nimmse antdwidens (Sahest 2B9)Whtreating

200, nadstiady VRS At Hoes st yeanat Febvbind SRR VEGL it o

hungn pancr e IGURRB®Shows growthfhiBitlen 3f levik fungaetisdntdsl 1) aﬂagtaﬂBwB nouse
anti bodi es (3F1 and 2B9) in treating LXFL529 human | ung non-snall cell

car ci noespeesel te anpjitHy Szantbodit drcutinglpegenypah eombinripp. wigRntREGYgndiheds
growt h i nhi bi f to
ant - Bvs ant MGHRE LN sr e bR AP s 0BRER tfolalda SROERS

ant i bodyn response td-hiHJBES 3ftilsdigws agir@hd fpenndi iicoindmatidbn Wh datimeBGEOl or ect al
carci noma _xenografts in response to anti-Bv8 antibody as a single agent or
in conbi?ABPYWn with anti-VEGF antibody. 10FI GURE 40 shows growth inhibition
of |j#60 hunman, @‘gmﬁ ho%8 lok: ST o f

antl -Bv8 anti body | anzmc‘Jor(r)‘l)Gv:_g a?\%f%ln vblﬁ%l? gg%Q/EE@ggﬁa{l%ogh%ﬂm%% 41
shows pmehcmgrgMnsrmpmseaﬂo aofi-Br&cantibedy 1n|1@nPMﬁﬂlohuwdnamoﬁEﬁFedrﬂt1bo@ | 1ung

carci noma xe s.in res nsetoa Bv8 ant.i b in conbi natjon_ wth
ont | VEGE antIEBISE e BrEO R e b SHHPB LB BT ArH )
col orec tlﬁ’dgt &a%lﬁd)rﬁé’ REhosedIRIh c'f‘éslpénéeﬂo %ﬁé—@ﬁz@%ﬁté&ﬁyaﬁtcbn@ﬁ&n@ﬂ wltlhoa%le@E@FO ne or

in conbination with anti-VEG-" anti body. shows prol onged survi val
of m ce abgbedyng HT29 human col or ect al carC| nonma xenografts in
f ] 8235 to %HUI@%Za srlll%lx)vlg%g(;/wt%ln?h gltlon of @Iﬁ@ Irn%%tclo Qec\‘[\gltcgrc%{](}nllaf 20VEGF

xenografts in response to anti-Bv8 antibodies alone or in combination with anti-VEGF
antibody.

FIGURE 43 shows prolonged survival of mice bearing HT29 human colorectal
carcinoma xenografts in response to anti-Bv8 antibody alone or in combination with anti-

20 VEGF antibody.

DETAILED DESCRIPTION OF THE INVENTION

The invention provides methods, compositions, kits and articles of manufacture for anti-
Bv§ antibodies. Details of these methods, compositions, kits and articles of manufacture are

provided herein.

25 General techniques
The techniques and procedures described or referenced herein are generally well
understood and commonly employed using conventional methodology by those skilled in the
art, such as, for example, the widely utilized methodologies described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual 3rd. edition (2001) Cold Spring Harbor Laboratory
30 Press, Cold Spring Harbor, N.Y. CURRENT PROTOCOLS IN MOLECULAR BIOLOGY
(F. M. Ausubel, et al. eds., (2003)); the series METHODS IN ENZYMOLOGY (Academic

Press, Inc.): PCR 2: A PRACTICAL APPROACH (M. J. MacPherson, B. D. Hames and G. R.
24



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention provi des nethods,
conpositions, kits and articles of manufacture for antiBy8 anti bodi es.

Det ai | s ovotzhageg9rset hods, conpositions, kits and arti cl esTafS2emoefact ur e
are provided herein. 25General techniques The techni gues and

procedures. descr refer ced her | | stood and
conmonl a@%ﬁ@%é@%& E‘r@ﬂ%’r‘f\l}lg Denesp- (|1r§ ﬁo@gﬂﬁgﬁﬁgﬁa %éﬁ%s%f@g in the
art, SUMA%AE%MWAE CHRINeCYL9RIRE EM FRQthayRENQAsd79gi es described in
Sanbrook et al ., Molecular O oni ng: A Laboratory’ I\/anual 3rd. edition (2001)

Col d Spring Har bor Laboratory 30 Press, Cold Spring Harbor, N. Y. CURRENT
PROTOCOURfiniticM®L ECULAR Bl OLOGY (F. M Ausubel , et al. eds., (2003)); the
series METHODS | N ENZYMOLOGY (Academ c Press, Inc.): PCR 2: A PRACTI CAL

2011/ 079165 PCHTZ0T0) OB TRY PSpr Bk (agas) (o ifags spE2r Sy

(1988) Ahﬂ' b BIIJD[ Blre mu&saammmwg&m ancafuﬂerANklM%llﬂELgih ww&ﬁ%e @Rd/of .
Freshney, 1987)). Definitions Terns "Bv8," "Bv8 honvol ogue,
" pr oki nék§ %ﬁﬂﬁﬁ ragme&wéth@rfauﬂe% p@rpeptidraNative spayenceNgv encompassised her ei n

| nter Ch?lgﬂlg%@% fh?ﬂzlgrp‘?%l% 8 ah!i' aquL: %rh%rhﬁihl?ruﬂe)eité(cpﬁ)?ﬁl's @FB@%V Alrafiy?e active

fragmen pept i Nat'l ve sequence 8 enconpasses
nat ur al logcwodog vaiiang fqzmsr(e g, alpmmtmaky sphitad erde pmbnandlly ouacabgdldler s of

Bv8, natur.ally occurr vari ant .fo | ternatively spl forms
ond’ nac JRGHY B e renS s PRR bt b ensEO e | ve
Bvi) am n@asi Fio98aUenees a‘%ﬁ@mﬁ’ﬁﬁvﬂ‘vg RqREd He hRY@Bschied trer d3ghpidwran and
murine Bv8 sequences are al so disclosed, for exanple, in Wechsel'berger et

al . ( FEB®cdhetlbergac al I7EBS Le(r 14297/ - HHA 1099)¢endali ct@vgMol. Btiarm 55995628 698
(2001)) "Bv8 receptor” is a nolecule to which Bv8 binds and which
medi at eé (%in%) bi ol ogi cal properties of Bv8. Therefore, the term"Bv8

receptor” i ncBygescepiol’hisn hblciuleanwhigh BaRMRIds GRE i EanYEieks ieagplogicall/
PROKR1 and PKR2/ GPR73L1/ EG VEGF receptor- 2/PROKR2 (LeCouter et al., 2003,

Proc. Naropertiesad Bv8c Thenglne, thotrrpeBySzegptor] inelusdes giithin itppeaning B ol .
G BRSPS
active" 2WROKRegaedodter @ app203ePrdcd &l O @ldeScit USH hE)0edwi8i5 2690 ok inaet ab) ecul e
L0 SPeC 83 Blor"Chim ! S77 876 S Nasiia ef 212 2065 Biothens Bisgnsh. Res.
Commun., 293:396-402).
The term “biological activity” and “biologically active” with regard to a polypeptide
20 refer to the ability of a molecule to specifically bind to and regulate cellular responses, e.g.,
proliferation, migration, etc. Cellular responses also include those mediated through a
receptor, including, but not limited to, migration, and/or proliferation.
“Active” or “activity,” in connection with Bv8, for the purposes herein refers to
form(s) of Bv8 which retain a biological and/or an immunological activity of native or
25 naturally-occurring Bv8, wherein “biological” activity refers to a biological function (either
inhibitory or stimulatory) caused by a native or naturally-occurring Bv§, other than the ability
to induce the production of an antibody against an antigenic epitope, possessed by a native or
naturally-occurring Bv§, and an “immunological” activity refers to the ability to induce the
production of an antibody against an antigenic epitope possessed by a native or naturally-
30 occurring Bv8. In certain embodiments, the biological activity of Bv8 is the ability to
modulate myeloid cell mobilization, promote tumor angiogenesis and/or promote tumor

metastasis.
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proliferation, mgration, etc. Cellular responses also include those

nmedi ated through a receptor, including, but not limted to, mgration,
and/ or prwbDi2baweEpisen. "Active" or "activity," in connecPCoSameBe@, for
t he purposes herein refers to forn(s) of Bv8 which retain a biol ogical

and/or an i nol ogj cal_actiyity of_ native o Snatural | y-occurrin v 8,
wherei n " bi g}%i@a} gy ottt o Snagtibodyi t[aﬁltieﬂ@ép P 0 eRpRRAdY

i nhi bi t gf jOFapabll ¥ bAURIYB Y CRHE SerREnAa M@l Ve HOhaBE Widddy 106&H)Ikk A9 BvS,
other than the ability to induce the production of an antibody agai nst an

ant i genideagnpiticod/or plussevtedgdny imtangeting 8v8r Imedrtaimbmodmentsy imantiBedy thahd an

|, 0gj . tivity.ref t i ] ind duct.i f
anant | 508D (G B B Rp SR kAT pET b SR £ i 2 2G5t " ©
natyir al lnwi, o3 QAEGURK. N8 cBY&n chibog@idn@, Bn eRRBIR ABAbSHy Bil® tBlaflcpBofAf BA&L i Vi ty
of Bv8 is the ability to nodul ate nyeloid cell nobilization, pronote tunor

angi ogerikatiiscanservet apprmBy & froondfferpat specigsi B cortggy embodiments, anti-Bv8
2011/ 07 : 0 oot : " "
ant i bodi?1 ﬁﬁiﬁ?ﬁﬁ g Jatsé \j? éﬁgpree?nel}%m E(I;ﬁ \één%;n %nglgé%i/y %\%Ctt @C{]%é@g%%%r |0§15 of o

bi ndi ng cBuSstitigtdf chlmidriccA@Nh2aD 4G L.y1 % UeGI KW 1 ¢3¢ ha@d Keadlyviss useful as a
di agnostic _and/ or_therapeutic agent in targeting Bv8. |In certain

embodi mPRE, KEal %At snsodymenaiDPi Hueerte gpodiments, atisBytinithody compeesir (Kd)
g n‘bo %mdfngl%%u% E_fvé\ll\gltﬁ' M alg%bac/i? MieGed fr:!)msﬂﬂygbcﬁl? c%ngst?JgBMh rhéh%é,a' n

odi ments,” an anti ant 1 binds to an ope 0 v8 that 18
conser vadGanolgl . BB h2GOK 4G .V, dAGI IPKLT. e, hPGIKetGlav T antnhohenanlI33.

ti-Bv8 antihody binds . i 1 h Bv8 ti bod
6l ected 11 onIHRGHOEY COHErdBTRGTgP Eh RO BRoo 5t Geaercp it
h2@. KA GgieMpRons R 0edit@lndl o Bind 1 Ge %@%G{Jéﬁl%%,%i dEbbEy) 48 its bihdafy tai n

enbodi nents, anti-Bv8 antibody conpetes for bi ndi ng to human Bv8 Wi th an
ant i bodyagedrdeigedn fintogan).hEnlpsoindiceted itlsarivieg, asfusethherein; chipding af@y.” Kafers. v19,
h2@. K4GlL, v52,. h2@9. K v55. . h K4Gl.v73 an hi ner.i c, 2D3. g )
"Binat nde ¥ PPt Wik SFERLY TR TR TE R ERES Dttt po
noncovale gt ahtiBody a6l bofsenh THEMingy SF B @l el S ifBitsSpar@eOY can poAeau) ke (e. g. ,
an anti body) and its binding partner (e.g., an antigen). Unless indicated
ot her wi wo,re%tedéoéfdh%énsmcmtlonwphﬂ@m@Kd}-ffﬁgﬁmvcan &F arogsursd by commiongnathasisndi ng

affinit .char . "1 t ! s Indikng pair
(oo XnPRhafotesy fEhpddod dLALATAT, PELBRRGBIRBNRS Bndl 70, D
Y Cag genggal dlqdwlgande@rdetselﬁﬁseﬁatgyedfﬁl@, dhasmiﬁgh-hﬁihi‘@gmﬁ’lbag_és gdﬁd%a.llyfbﬁﬂd nity
can be neasure y CO n net hods nown I n the art, II’lCUII’lg't Qse

dedtr i beBtER faptar anddapdtoreprinboyad il%}ﬁéf-e%Vﬁ’éﬁé‘rogmefth%iis REMsAITHED IR vy and

tend to g i L1y, |-G ic0l i i y bind
20 ant | G R P e e B R ¢ R PSP R b o
measur i rdpetifindiusgatdfd ¢mbddymante aterndeeeriied it He fallowingny of which can be used
for purposes of the esent inpvention,, ecific il.lustrative. enbodi nents
hre oser: bedd EHARETPOIBIEE R O KVakier Afoordind BUN IS oo~ Ko or
"Kd val ugfiorsaed ﬁ'ﬁt[%nib%ldﬂ;ga@s'déﬁdum perfbetidal b flogdh 3B BRIT AiAHImG assay
(RIA) performed with the Fab version of an anti-Bv8 25antibody and its

anti gen aatibafysadiiyadtipsn astssdrdicd byithgfodlowae ashat thatemesasnees selobion bodintg ndi ng
affinity_ of. F for aptigen by.equilibrating.Fab wth m _niJyek

concent PG EgRot Rsafflidbisbingita e Pt Hun gy Salatufnb TR bghelsd
series ahtigl iaked {dscadt boeftratidieerieapt wHlAbtgedaiineh, adn @ furitztbdudda@itiech- Fab
anti body-coated plate (Chen, et al., (1999) J. Mdl Biol 293:865-881). To
est abl i StithcamatcFratibedy-conschrlaiey Char, ¢t al.i(1299) g1 Mok Biql 893843-881 k Tdat ed

overni g%&taﬁiﬁl%oﬁditliogé ﬁ;r the assay, microtiter plates (Dynex) are coated overnight with 5 pg/ml
30 of a capturing anti-Fab antibody (Cappel Labs) in 50 mM sodium carbonate (pH 9.6), and
subsequently blocked with 2% (w/v) bovine serum albumin in PBS for two to five hours at
room temperature (approximately 23°C). In a non-adsorbant plate (Nunc #269620), 100 pM
or 26 pM [1251]-antigen are mixed with serial dilutions of a Fab of interest (e.g., consistent
with assessment of an anti-VEGF antibody, Fab-12, in Presta et al., (1997) Cancer Res.
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30 of a capturing anti-Fab anti body (Cappel Labs) in 50 nM sodi um car bonat e
(pH 9.6), and subsequently bl ocked with 2% (w v) bovine serum al bumn in
PBS for twio20no/(79a88 hours at room tenperature (approxi MeCEIUS20@8@51760 N a
non- adsor bant plate (Nunc #269620), 100 pM.-125- or 26 pM[ i j- antigen
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ant i bodyigséatidrocamptant(KRBS; cabddlate@as tha rathek ptkes lvege.of Cherg eastiahg(1999)
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An "isol ated" nucleic acid nol ecu is a nucleic acid nolecule that Ts

i dent i f itestinaud thee presitresdthe immeaae of depsease meflewpicandorranssion oiteisgy éexicdation

mol ecul e %Stnr}n;\l\éhniligsr%oril L 3'46 n?nr, q% A f-)a{n¥i-pass) at 25°C of a 20nM anti-antigen antibody
(Fab form) in PBS, pH 7.2, in the presence of increasing concentrations of antigen as
measured in a spectrometer, such as a stop-flow equipped spectrophotometer (Aviv
Instruments) or a 8000-series SLM Aminco spectrophotometer (ThermoSpectronic) with a

30 stirred cuvette.
An "isolated" nucleic acid molecule is a nucleic acid molecule that is identified and

separated from at least one contaminant nucleic acid molecule with which it is ordinarily
associated in the natural source of the antibody nucleic acid. An isolated nucleic acid

molecule is other than in the form or setting in which it is found in nature. Isolated nucleic
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associated in the natural source of the antibody nucleic acid. An isolated
nucleic acid nolecule is other than in the formor setting in which it is
found i n wetarn7918sol at ed nucleic WO 2011/ 079185PCT/ USPOTAIS0@L/D60N6@Ci d
nol ecul es therefore are distinguished fromthe nucleic acid nolecule as it

exi sts in natural cells ver i so|l ate nuclelc aci d nol ecul e
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"vect or cbntamed$1e@blhéhaé|ondlnarslylenp1@mtéd antgbadgfvdrerg, (fora@xramplleerdte mclakc and ecul e
capabl e of trans i ng ano her i C has been |inked.
ooy s RERR highibsBat Bt ElEef At ot MG et ooy “Goubl 6

stranded DNATHQ@gEN RieBtowh la§hse@dfétehﬂ1 Q9 terldMSREITRE b JubRY: LRI hb@akled.
Anot her type of vector is a ph age vector Anot her type of vector is a viral

vect or, capiblepiirandprting apptheyonc toswhialy itthas beyelinkedi Arotyppef veater is
o8 e FhFf MG LRE s GPARN T, MorP PR SR P RG>

bacteri abgrﬁéﬂtgmlay(bé lﬂgeqahlxmth@nypermf@moﬁ " @phaga VoI, aﬂn&ﬁﬁttgzpé()fveadﬂ&fa
vectors . g., non-episomal manmalian vectqrs) can be integrated into the
genone dfrath%fgt WE@mn adgBIPnrP NARGE Bl M3yt ks ltgseedipiorthe ¥iral ecapmyet kew@By ar e

reg i Catv%? gs: a?@gap%ferbftanﬁngﬂ%{ls 2pNod 1M3rh‘39[ el nntSWN %L F%E%tlg{r‘zd&%&

capable o recting the expression of 1bgenes to
operatl(egybhmaﬁﬁdeaSmdhvmgmHWEEHar@npabéﬁmhdnkmimdmpmnmamnmmamﬁm@inant

expressi on vec S 'reconbi nant vect ressi n

Vbt or anptton Bl refOr 43 bt Bt UEarBP Bl Rl G P EB R AR

techm q ﬁorﬁé 8f Qﬁéﬁ@el'l Hp&hﬁtrB&’ﬁdi”oﬁﬁntB'tﬁ’élﬁBs@'@ell bAd ¥H%§‘ebgra Fe@hca'i&?&lbﬁg cat i on,
plasnl ""and "vector" may be used i nterchangeéably Pol ynucl eotide," or

"nucl ei oviticthd hostasnersedMomtaye lsanaje abitorsiee edpableradfdercting tho Eynresseongdf

nuc) eoti des of a nucl eoti des can be
Gobyr onch adbiiasy i aenir ey PRetcSuae PR R e B Y baces.

and/ or t'Rebimbaaal @%ﬁesm@h vattprss Uhssimpllye"reb@hbiaait vVeetot NePr P&t RE vieftb R

pol yner by DNA or RNA polymerase, or by a synthetic reaction. A

pol ynuclegenaie, erpyessionperions afodility wocetehiasities te@azﬂwewe PEich i Hiederm
25nucl el Aes; ”Mﬂ%g% ﬁ{‘%' ?@i%andn ”@]a?ﬁz%mandr@ } @?&‘bgﬂsédo the nucl eotide

structure my ore or r 38sent e polyner. The
sequencaﬁ@khmﬁ&ﬂﬂ@tldes may be interrupted by non- nucleotlde conponents. A
pol ynucl eotide may be further nodified after synth such as b

Hf/ ugat i on wielmacleoiifis” or nwdpic pgide s gpediptrrehangss f»h%erﬁlﬁcweéﬁéo p?%ffners

exarrpl €0 nﬁ&@éﬂdﬁs of l'eﬁ%fw %ﬂéluﬁ’é‘ﬁ afPRR AOfrhk Hﬁcl@&ﬁdéé ghd ¥ occurring

nucleotl es Wt 0g, |nternu eotide nodifications such as, for
exanpl e debi‘g@ﬂ)@nmIEcbtldmcrﬂmngeldotides,lqag@ﬁed eugeqtider bhlydsep Pané/phtheataasl,ogs or

phosphotrie hos hoam dat es, carbamat es C. nd with charged

F kagesny Sty oyl Ean B SRR bRt EL S RESEHGY BRIV SRact Pt e

cont ai nighghBeNgastonMA BéllyBSolcctide A onfRise %iifﬂ'ff&!d%uc%ﬁ&&' Bisch(a8 nibth lated

nucl eases, toxins, antibodies, signal peptides, ply-L-lysine, etc. t hose

wi th i nteeleatidesoné thed apalogadf puisers, mpdibicatiaato the vudcotidhsectumay be |

2011/ 079185’ P%rbelfg%%%g 9r6a]SZe60bly of the polymer. The sequence of nucleotides may be
interrupted by non-nucleotide components. A polynucleotide may be further modified after
synthesis, such as by conjugation with a label. Other types of modifications include, for
example, "caps", substitution of one or more of the naturally occurring nucleotides with an

30 analog, internucleotide modifications such as, for example, those with uncharged linkages

(e.g., methyl phosphonates, phosphotriesters, phosphoamidates, carbamates, etc.) and with
charged linkages (e.g., phosphorothioates, phosphorodithioates, etc.), those containing
pendant moieties, such as, for example, proteins (e.g., nucleases, toxins, antibodies, signal

peptides, ply-L-lysine, etc.), those with intercalators (e.g., acridine, psoralen, etc.), those
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containing chelators (e.g., netals, radioactive netals, boron, oxidative
netals, etc.), those containing al kylators, those with nodified |inkages
(e.qg., alwbaoawmsassi c nucleic acids, etc.), as well as wromasedéiomd 76@r ns of
the polynucl eotide(s). Further, any of the hydroxyl groups ordinarily

present in the ars may be repl.aced, for exanple, hospho e groups,
5phosph£f”étaﬁlﬂ%§?9 atoys & %e%@l%ﬁfdé?aéﬂﬁ%l?’&t% BpwBt ?ﬁaat@?édﬁﬁgﬁ 9&@%% ated to
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of from1l 0 _carbo Qther erlvatlzedto
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f orgrs ofphbgémaﬁaegr@aps1&6&@&)&%%@&@@%@&&1@@@@ er g@m@fealtb yrdpaRwaditionkihe
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as net h)gkmrpl Ib@l&tldﬂ)f fEore 106 200E®op bmﬁp;h @thestydrodylnkageiso bayeetizeptoaced by
alternative |inking groups. These 15alternative. |inking roups | ncl ude, but
are not SianAiid@Eotegesaws Mohmyclsaidcsican shewhtatnean@@gpw% sReaf BphospEn) S
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subst i t Bt-©ealby, ZJ-rﬁlslutmstor Quazemtb -abéogl ca(rliec&@h@ugapamabmml illpha:amhra@rm quga@an et her

(-0-) i nlgﬁeq al ke | oal kyl, cycl oal ken gr ar al dg Not al |
| i nkage?P} ‘a?sﬂig"t‘ ﬁ\%ﬁh Rloim s %Osﬁe%ﬁoﬁﬁéof RESScRaNsH r?a WeBNCTgEY s cri pti on
appl ies s&&bh@%ﬂuld%@i )éE%Hc%ﬁﬁlb esnd £RLL rﬁﬁléo@ldg%eﬁbg’s sucR&b HQHB#B riEdldandnONA.

“digonucl eoti de as used herein, generally refers to short, generally
SI ngl e mnm@e@sp@@h@tqllitﬂiawﬁnhebq replaotd, byidllesutivd diskingarogse Tgl)leWer aI I y,

t . t t . t
ol gondbrEgar kiSRS RS BE A st na B R et i bERTTpar 0 M e
descri ptréplﬁbedtb@\P{O]}S)(”tlﬁ@itt}é r)updsgst'ldﬂtﬁﬁ)ates) eqUANR (" aiidatet), PyO FRM(O%aR!, €a 0
ol i gonucl eoti des. terns "anti body" and |nnunoglobulln are used

interc h@ﬁ@ébiﬂ"fpl’mﬁcqtﬁ B Wb@b@@cfs%@sB srinddpaedandy thenwdpeted cant i bodi es
f |
ant1 boarnsuteiitod SBRE A0 cH LR TRAREH B AR { D% Tak P MELRE"

30bi speeitloslkantydodkas! sloarhlauyg st dlhieykagadinhi polyrinelcdedd ﬂ@d beiiddroigalc al
activit and ma al so include certain antipody fragnents s descri be

gr &at er TdsPEGeC lﬁérdéi‘cr‘?}’“%ﬁp%lrﬂs|t<b6]éI90]é’8W1?félq?§nFPéﬁTe%tﬁr?ﬁFﬁl%éﬁlc adige Bﬁ%ﬁl@f nity
mat ur ed.pna An "isol ated" antibody is one which has been identified and

separat ed and/or recovered froma conponent of its natural environnment.
Cont am nant ¢Ompomendasidef’ as tised herein, generally refers to short, generally single stranded,

generally synthetic polynucleotides that are generally, but not necessarily, less than about 200
nucleotides in length. The terms "oligonucleotide" and "polynucleotide" are not mutually

25 exclusive. The description above for polynucleotides is equally and fully applicable to
oligonucleotides.

The terms "antibody" and “immunoglobulin” are used interchangeably in the broadest
sense and include monoclonal antibodies (for e.g., full length or intact monoclonal
antibodies), polyclonal antibodies, multivalent antibodies, multispecific antibodies (e.g.,

30 bispecific antibodies so long as they exhibit the desired biological activity) and may also
include certain antibody fragments (as described in greater detail herein). An antibody can be
human, humanized and/or affinity matured.

An "isolated" antibody is one which has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of its
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WO 2011/ 079185PCT/ US2010/ 061760 natural environnent are materials which
woul d interfere with diagnostic or therapeutic uses for the antibody, and
may i ncl wle 2enz2iyoss, hor nones, and ot her protei naceous @CTUSA@OOEEHMaceous
solutes. In preferred enbodi nents, the antibody will be purified (1) to
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ant! bOd%alled "Fab" fragments, ecach with a single antigen-binding site, and a residual "Fc" fragment,
whose name reflects its ability to crystallize readily. Pepsin treatment yields an F(ab'),
30 fragment that has two antigen-combining sites and is still capable of cross-linking antigen.
"Fv" is the minimum antibody fragment which contains a complete antigen-
recognition and -binding site. In a two-chain Fv species, this region consists of a dimer of one
heavy- and one light-chain variable domain in tight, non-covalent association. In a single-
chain Fv species, one heavy- and one light-chain variable domain can be covalently linked by
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S5However, even a single variable domain (or half of an Fv conprising only
three HVRs specific for an antigen) has the ability to recognize and bind
anti gen, wbthoughisat a | ower affinity than the entire biPQWiIUSQ019i06E60
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intact antibody and thus retains the ability to bind antigen. In another
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region, retail . .ot i i i .
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associated with that portion when present in an intact antibody. Examples of antibody
fragments include Fab, Fab', F(ab")2, and Fv fragments; diabodies; linear antibodies; single-
chain antibody molecules; and multispecific antibodies formed from antibody fragments. In

30 one embodiment, an antibody fragment comprises an antigen binding site of the intact

antibody and thus retains the ability to bind antigen. In another embodiment, an antibody
fragment, for example one that comprises the Fc region, retains at least one of the biological
functions normally associated with the Fc region when present in an intact antibody, such as
FcRn binding, antibody half life modulation, ADCC function and complement binding. In
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L89- L97 diwisityod theyx fHéRs, and H3 in particulan isihghicyessp playe: wisgys 1abesingepicrmie H3sB

30([Kaba 6 H n

2 oo 1S PRZ B el 5. CEeX B b i 1Ee 0 e i BE o
WO 2011103186 CTMIG20 L0 /F06bd6DA48:1-25 (LéMes Hrawanclrepy; | Tee)vx?aeNﬂ,a?ﬁﬂ)ébj HVRs" as
fol | ows 4-36 or 24-34 (L 46- 5 50-. 56 2) and, 89-9 89-96 (L3)
i the RS ege %O%‘ikif)“gg Sl aailgaﬁesﬁ@nen%lg éﬁiﬂ*%ﬁb%ﬂ g, afeﬁuncaPnasls 102
(H3) inahhgaMd mTHb%bﬁéHc'e%@'h@th%ﬁﬁa‘ rseeeeSg dugmeRLCasRUARRLES W@%B‘Q%D
S5Kabat et al., supra, for each of these definitions. Framewor k" or

"FR' redt8(E93arShetifiog el. ,\/Matuwbﬁtwaad?ml R:138s134Ué%0@t her than the

5 nu €r o clneations arc 1 usc an arc encompasse erein. ¢ Kabat
hyper vari abl & reﬁtonf@ﬁs&gul s her ei n deiz1 ned. passed h The Kab

Complementarity Determining Regions (CDRs) are based on sequence variability and are the
most commonly used (Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). Chothia refers
instead to the location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-917

20 (1987)). The AbM HVRSs represent a compromise between the Kabat HVRs and Chothia
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The
residues from each of these HVRs are noted below.

Loop Kabat AbM Chothia  Contact

L1 L[24-L34 L124-L34 1L126-L32 L30-L36

L2 L50-L56 L50-L56 L50-L52  L46-L55

L3 L89-L97 L89-L97 L91-L96  L89-L96

H1 H31-H35B H26-H35B H26-H32 H30-H35B

30 (Kabat Numbering)
H1 H31-H35 H26-H35 H26-H32 H30-H35
(Chothia Numbering)

H2 H50-H65 HS50-H58 H53-H55  H47-HSS8
H3 H95-H102 H95-H102 H96-H101 H93-H101
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"Humani zed" forms of non-human (e.g., nmurine) antibodies are chineric

anti bodi es that contain mnimal sequence derived from non-human

i mrunogl ovol2oro7pr8sone 10enbodi nent, a humani zed ant i bo@#¢ TitS2@0locrTan

i mrunogl obulin (recipient antibody) in which residues froma HVR of the
reci pient are replaced by residues froma HVR of a non-human speci es (donor
anti body) such as nouse, rat, rabbit, or nonhuman primte having the

desired specifvri My c8hbtigd "eXtena&ﬂHQ/rRsf’%Q?cﬁlo%é 24 B6 P k. 3M@E1ﬁﬂ€%%’or i
resi dues of the hunan I rmunogl obul in are replaced by correspondi ng

non- huméh (E2sandiids97 ei%-He (e the1BL Iaudrﬁ@nﬁ ¢t 1 n30+45aut 1496 ndl2) codPBi162,

resi dues, ,t hat |ent antlbod or . e donor

ot body - PRee S E LI DT IS, DS et B Pn ORE A Bimicied S0

pers or Man®Es etlan, Q@P@rf@leaclaohmme;ﬁ@h@@tl body will conprise substantially
all of at least one, and typically two, variable domains, in which all or
subst anti al | yFeamevwstk't ord FRY sesidups iagthesq woisbleclomaassoidact ethetibathst a

non- hu I bstantially all of the FRs are those
of ZOhS,Ha&MJB?Q}equ‘ﬁ Ijﬁﬁfiu%%gggllﬁenggﬁn%#’he humani zed anti body optionally

wi | | al so cornpuhmeaizad" foemsbfﬂoxpmmam(v ©f matind)nmtibetitsodre Chimegionatibedics egi on
(Fc), typically that of a human inmmunogl obulin. For further details, see,
e.qg.. Jdksoppingninimplegyencgdarivediram gon-umey impugesadiHAL dh O8F . | Nat ur e

335 323+ eﬁ%%dﬁﬂ&@ 8) hun?aﬁ'}gzeﬁr ﬁﬁ‘ﬁ_ﬁd&g ?‘«’1 fhimafPmmnh ?Bﬁuhrﬁr&!l]?ﬁgt at%%%i)%%gn GhPR2) -

See al so, e. Vaswani Ann.

1:105- 11651(25:6 ﬁ@%a H\/I-Ihofﬁhs ;reoamemhesmepﬁmed by rﬂrdslas:frommsHY& dﬂlﬁﬁmﬂlﬁﬁ&n( 1995);
Hurl e and & oss, Cunﬁ. Bi ot ech. b5: ﬁ)S 433 (1994);. a q%#’ t.. Bbs.

6, 982, 32RCATd dgrqs@Rtiberdy) Such as mouse attabbat, py map prighte ﬂ%thﬁgg%l@ ses an

am no a%béhﬁ&%“ @ﬂﬁﬁty"‘é}i&& GPLAES AL Qolsie hBtaanékt FRIre @M RRE HRAdnaAr oduced by a
human and/ or has beén made using any of the fechni ques for maki ng hunan

ant i bodummuasgldbslm ase@plmd@yworrvmogduﬁgmomhumn refidueshfimeher8@amt | body

S CIfI des a humani zed a i.ng non

SPEE pen ot R SR B (R E et B e SRR i s Do ot igus
techni qlﬂl@@ddﬁ&)@wﬁtlbddyt M@ thodifibglondinkg Hehhagr-t6 mﬂianeﬂﬂetahabdxgsperm@mboom
and Wnter, J. Mdt. Biol., 227:381 (1991); Marks et al., J. Mdt. Biol.

222: 581 Iy gowryl, a pmaniagbantipeile wilbeomprsosubyantally oH St leasrancrivdsrnienll

w0 2011500 EEPETRIEDR: BT SR AR CealebRUBRENLE me LYRRCR BT LoAHIRIRER 5).

Boer ner tethodt of a don-huimizhmundgdai{ulip; ﬁﬁfﬁﬁoﬂ@ﬁ&iﬁﬁall&@ﬁ dltlsoFRaire Bhqsk ofind van
de Wnkel, Curr. OQpin.  Pharnacol 5. 368-74 20012é Hurran nti bodi es can
be2br ep wnw%ﬂglﬁb%lvbﬁqﬁal%éf hg hpmgpized gntibody gp %}@HW@WH SREPTPHEE thas

been m)qléasiﬁ orti8 BF%H%Hﬁ%ggﬁbo%?dloggc{?ﬁt%%}bﬂé cgst@g ﬁ%flﬁt 8@& h&ﬁéﬂ ¢

chal | en ose g., Inmunized
xenon/ i cmn(lmegl,obehrg Fdd.f&thdPaletailbose, dog. Qlthed &la/aNdtibe IEDSEB&:T; €gaodi ng

acad, SIS A e Gkt 207 3008y MR it iich i b2 53RBP bt el

via a hlemm Bseehibo, RyDrv aonmi SRCARIRAY 4nd NBIH-ET MNiNRNeShANA. aNbshady” as
used herein refers to an anti body obtal ned from a 10popul ation of

subst ant(i%ﬂSI)yHﬂtmaD@edwusS‘oanfmbwrlw 23:1685; 1038 1990 Mindeiand @ross.Hodi-e8p.

gogp,rl 3?2{%? % L&gp%éa( ?&‘Q %{ff% tN% 6%(,:fﬂtanfdo7r,08°/?ﬁ)§i. bl e nutati ons,

A “human antibody” is one Wthh possesses an amino acid sequence which
corresponds to that of an antibody produced by a human and/or has been made using any of
the techniques for making human antibodies as disclosed herein. This definition of a human

30 antibody specifically excludes a humanized antibody comprising non-human antigen-binding
residues. Human antibodies can be produced using various techniques known in the art,
including phage-display libraries. Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991);
Marks et al., J. Mol. Biol., 222:581 (1991). Also available for the preparation of human
monoclonal antibodies are methods described in Cole et al., Monoclonal Antibodies and
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that may be present in mnor anounts. Thus, the nodifier "nonoclonal”

i ndi cates the character of the anti body as not being a m xture of discrete
ant i bodi e80 2bn/ooerssai n enbodi nents, such a nonocl onal amrCirhisdyonypseal |y
includes an antibody conprising a 15pol ypeptide sequence that binds a

t ar get, e n the bi ndi n ol ypepti de sequenc

process Cg]’?éfr }i?(fq’HJ’déi ﬁeﬁlé% lpeglf ﬁ%ﬁg ) Eyo&”@’? Rigtle /t &’l"@@iﬁbmﬂhgé gé?ﬁ%égt i de
sequenc&.f HREVEN Bhﬂ&raﬁh 'vﬁﬁ{ d9f\7vlﬁféél}’@&‘r9t 0P8, PRAMANRGESS: J68L74€180B! Sunidie

sel ection process ‘can he selection of a unique clone froma plurality

of cl On@Btlb@lﬂ@Wiaé‘C@Tmtﬂd Eufddhybnsiw@ogﬁhecdmigesto »p‘hag»gvmt onesy tief hesdeonbi nant
DNA cIones€ if (rqub%,uQ 2rstood t hat Fﬂb’ 3{8 blndlng
sequencd AR bE FUTIREr Taf tie ?‘é‘a“"f%’r‘?”&‘aﬁbf’ ’g‘d% reveaf ity for the
target, ch@odhupBnizEndhectadigelicdtRdiiRg:SEAUARES ick Oscb L OV/ES IH:6 Nasoduct i on
incell culture, to reduce its immno eni city in vivo, fo create a

mul ti spdeiBilé | ant |‘*b19Q5,5““4 eraprdinaXdEN &YE artﬁ:lb)@axgyéoﬁmaﬂg-i i) hepra Ler ed
Lar get (JHDE'A9.SeaNenae L. aLrdod aenach onabe ALLAAME Ol BkBodivent L on- 11
contrast {6 pof /¢l onal t| body “pr éparati ons, ViF al 'Aicl ude

di ff er epbndbicantd bﬁxﬂhﬁsadxﬂ@@bﬁ;ﬁbrﬁg&umﬂu@ fferent det erm nant s (epitopes),
each nonocl onal antjbody of a nponocl onal antibody preparation is dlrected
agai nst a si H@Péerabtr@wﬁcml angihodyy %ﬁﬁﬁ?@hﬁelnﬂﬁfe&maﬁa@ﬁbew Qhingd from a

spegifi %ggﬂﬁtl&pgpﬁm% a1WMe&g%%&§éSOﬁé ﬁ%ﬁoﬁ‘%ﬁ‘ﬂt RABOHS, c;oﬂle&rt;ﬁfg they

ar e typical Iy uncontam n er 1 nmuhogl obul 1 ns
"nmonoc! olapSpulatichh @at ﬂsnﬂdaéemepir fac pessibdé nmukutioasn tei g),(mltwraﬁy bcmunglgmuatmm;l

30from a substantial ] y honbgeneous_popyl a qof ant is not to
e constiIgEIIE eatt FHgopRBaeE Bhisoftethel Brie FOas oBs s Bt cu ar

met hod. cﬁaﬁmﬁﬁéﬂﬁéﬁmﬂkﬂ§agﬂﬂp&ﬁﬂyﬁhnﬂﬂ&hﬂQﬂkﬁﬁe&ﬂﬂQﬁKksﬁgah&nﬁccordance
with the present invention may be made by a variety of techniques,

i ncl udi mglbofimmenw awnghl eenondrdoriay bntitgdpraynredt! byadclpdesgin, anKbdd yeeoremabing 4 st ei n,

o ow SBDEFPTC: SigpSEs b biskiaa ket aByelsy B it Dtn Bl Ber iR B Ay
Manual , obfaed bSRI progeskiatap aiclldab aicatRENoPsRssinglé Rtz @bindi@8Slypdpaiaser | i ng et

al ., in Monocl onal Anti bodi es and T-Cel | bri donas 563-681 (El sevier,
N. Y., 19squence fremdntingbint ofmuynestidotpguensse Fer qgramplg, the splgeiaen precss can

4,816,5 - o} ] Nat
S5o 5onc a8 Pt Rhfls MERCHRICPYGRY PGP pResPuch 55 ARG Gy o)
Si dlhu g'g:g?ﬂgs,, hi 067%1'6%6089? If(égorg&ﬁ&(tg)llﬂllAMreg 11F1) sh&&lﬁﬁﬁ unl:lﬁitoed tlﬁlksa seld%eSdA/bl

Bio el | ouse roc cad. Sci.

101( 34) tarz%ztmdma Wgnc(em%? furghey altered dor gramplg, to fppipye et iAbds trgel 1- 2) -
119- 132

antlbodﬁiggé%méﬁﬁﬁg% QQﬁg%ﬂﬁa eégiggl r alﬁg%? t?enﬁ%ﬁgﬁ&?ﬁﬁéﬁggﬂgga

| oci or igenesgendgdingohtmaeate mmiiogpeoibiclanhbsbg oteneed thas @eantébody, WO

101998/ 24893; 96/ 34096; 1996/ 3373 WO 19 1:. Jakobovits et
al .. Pr&emp N%EP\A%%B%G target bleéo IRESBAUCHES I a?ng’g@?mC?wﬁ thfig Eﬁl . Nature
362: 25%72Afof. 1ﬂlgc%ﬂ1tra§rté'9 BRAA Rtibédy pre zﬁ*@tﬁoﬂsnwhm%ﬁbal ly/ind3dé a@@@m U S.
Pat ent Nos. 5, 545, 807; 5, 545, 806; gf 25; 5,62 633 425: and

5, 861, 0Eetlbcwaw«breeteda!galnstl?liﬁfmetctm@mwtﬂ(@pltm% zach osgRnal uoitodygf et al .
Nat 368: 4
o rwtorosiong Shady Drtio iR eR a&%nsl*ngglgg%iet%%%% Ol AR Yer™ Nat ur e

Bi ot echngditiod 4o th82Gpéct8B), morbdohanRabed drisdlare ddViaBtaBeouRaYy that fRayNOI .
13: 65-93 (1995). The nonocl onal antibodi es herein specifically

|ncIudeEW%%PH@HYéﬂ“ﬁﬁmmbﬁﬁﬂéﬁOﬂﬁfﬂhm@ﬁmﬁo Bdinsi on of the heavy and/or |ight
chain is idenRti.caly; ”fho% cl%ﬁ%ﬁp 119cﬁ9a‘fe§s th EQLL &Qﬂ{éﬂ%ﬁ%%ﬁ&ﬁﬁ%{&
speci es a particul ar

anti bodi es derive
antd bodyfrom a substantlally hornogeneous population of antibodles and is not to be construed as

requiring production of the antibody by any particular method. For example, the monoclonal
antibodies to be used in accordance with the present invention may be made by a variety of
techniques, including, for example, the hybridoma method (e.g., Kohler and Milstein, Nature,
256:495-97 (1975); Hongo et al., Hybridoma, 14 (3): 253-260 (1995), Harlow et al.,
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20cl ass or subclass, while the remainder of the chain(s) is identical with
or honol ogous to correspondi ng sequences in antibodi es derived from anot her
speci es owokeligngisng t o anot her anti body class or subcl 6%/USas10ie1760 as
fragments of such antibodies, so long as they exhibit the desired

bi ol I t 4,816, 56 d t
2% i oS Bt SR b Loy Pt gad o RRbod s
el ude (RRNGThZEDD. ZRaNtARANP S ASHSI gAML HERANR 6560 (BQARR, Of t he

anti body is derrved froman anti body produced by, e.g., Immunizing nacaque
monkeys Nivt,H 98 hg, eemiiemntdNAmehedst(see, ¢.g., U. §HRatens No. #8Ub 58 pbigerdisplay

bod t he, br oad ti bod
Chat nadesBBPGERS Giskre-p Clek R 1 FRRT 3T 22888 ¢ bEOLMArB Gt ALY Mt e,
buts ar e ggt 223 r5|811$©7t(p9929rslam bRgdy. M@ﬁ@rdzszmz)azb@a‘mma) oeaf habt e

domain (VH) and a ain 30variabl e domain (VL), wherein the 'VHVL uni t

has pol i Biopi ﬁoéﬁegq%rm%)ﬁo%iF%@Mﬁ%frmW%AF% Sei Usdr 0 1(A4) 2l 60+
d b
navi gt os bRRP et Yo PG bR DR JiuBa Nl B TorB o R0M, S L ARMES, i

bi ndi ng fcblq)rad@hlfﬁg laIrﬁ‘zﬁt oﬂ’ﬁlnﬁahplﬁ{e afnubbdlheﬂ@tnﬁmalstthabhﬁiwea@,rtsa)mhll boche Huhagnent s
such as Fab, Fv, dsFv, scFv, diabodies, bispecific¢ diabodies and triabodies
and ant iBERRogloyirklocor geaes W@mgme1@%?9@8@@@@%8?@%@%%0“7&%

Ned q9 y?fb@éﬁs' XV f19@6’/@46§é’®1}82@b6’/3|3ﬁ§%%6'1@91}1@7 NG I&EB0R JRN

tispecific anti is an ant that binds'to eacéh epltope with
an af f i tNarky Aodd. ScMUSA I @031 @IVP3 B Jakabit0erQu/ 0N ds1pd/B62:120M2A58 (I0BY;L pM 0.5

ILLMto 0.001 pM o .liuMto 0.0 " Pol.yepi t opi jficity" refers
Lot he ABIPREGT Sheiet MEMioD; ho 18500 e i SRt ST Es G- 2 Dpes. on

the sanmg @ @isf 5 gpemde; %339@'3{ §ﬁd5E@fo%(mkﬁetalb'law%dh%%gy@é pReRsher ei n
refers to the ability to bind two different epitopes. "Mndspecific” refers

to the abe?qz.);tlyonb@rgmtrau Natuye Hife 86686BPEI4); MorrisTheVasnpr ¥8s § bS8 13 (19GH e

geher ol FnvaRey &7 Wi Pibaae P aReN 0D Sy ERUBH M Rl Wi or )

can 10c®nb erogsintdngdddnbéngdind $luskdr, BidRr RWOTMBuNSINES: H5H @9y | abl e domai n
does not need to interact with another variable domain in order to

recogni ze t hdheaneperloant angbadiceherpip|seeciBeallyinglnde Ghimenc" antibedien @svhlﬁltl ude

-

and nousequentdsindisodNaterived fbH3NarBetilarspdeiGA: belewinoanp faritunelan(RAG6)
30:43-56; Trend 15Bi chem Sci . (2001) 26:.230-235;. Trends Bi ot echnol
(2803) : fiasagwggbss 12@*@5%@5@?120 %Cb@ﬁék% epticglepith pplaqmel 26Q)t0

339: 285 8?9@3)8 g/ gq@@ﬁ‘les 1%@%&%@?1@% nothet% g#eg OPQ@}B%EQ/ to othe§CFV

ant i body onprise t onai n ant | erein
t hese deanabatly case op susEass, ais ved asﬁmghemcdf ypapntidedich ab Ihong%ﬂhafr}aéﬁhymt thhe

VL. donmidhar B ER ERABI 6 GoFHes SOy PeBnT SPrict HeSbans Slpratgetr Bor -
ant i gen \ixnding-ScFers4281-685189858f(19€45) Chimeric antibodies include PRIMATIZED®

25 antibodies wherein the antigen-binding region of the antibody is derived from an antibody

produced by, e.g., immunizing macaque monkeys with the antigen of interest.

The term “multispecific antibody” is used in the broadest sense and specifically covers
an antibody that has polyeptopic specificity. Such multispecific antibodies include, but are
not limited to, an antibody comprising a heavy chain variable domain (Vy) and a light chain

30 variable domain (V1,), wherein the ViV, unit has polyepitopic specificity, antibodies having
two or more Vp and Vi domains with each ViV unit binding to a different epitope,
antibodies having two or more single variable domains with each single variable domain
binding to a different epitope, full length antibodies, antibody fragments such as Fab, Fv,
dsFv, scFv, diabodies, bispecific diabodies and triabodies and antibody fragments that have
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see Pl uckthun, in The Pharmacol ogy of Monocl onal Antibodies, vol. 113,
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

An "anti ge0'20i19079185r edet er m ned antigen to which an ant Pboas2@1a061760

sel ectively bind. The target antigen may be pol ypeptide, car bohydr ate,
nucleic acid, lipid, hapten or other 25naturall ccurrin etic
conpound®en I fikea C?Ngelﬂt i eyBlnie” APGHEInS to andermbodimant 6891“?% ﬁent s
with tV\QnﬁlSGdyQ@Qn %ﬁ)'gﬁtﬂ%d%'tﬁﬁ%mdé@é S&hfeﬁﬁgﬁ@mtﬁ aﬁ‘&f’ﬂ%ﬁﬂy&ﬁ 5341‘@%@!6)00@ AL

vari abl e domain connécted to a t-chain variab omai n ‘in the

same polubepd K)Ilaph/héluM(tQ/[-HOOlVM 0. foMthl(HLj)laﬁMJ okt MM1@10 9l pMo short to
al | ow pairing e domains are

301 or oo 1 0 pBP U THEITEm Srrert By S e O Thn bt o dosng or eat o

t wos ant idgfdtent n BBnShé @ﬁne&cﬁﬁ@ﬁhﬁzﬁlt%oﬁﬁs el&ﬁrelxb)[ﬂglerrwlgpetmcl’ ¥s ugbd for
exanpl e, EP 40 7, WD 93/11161; and i nger et al Proc. Natl. Acad.

Sci . us/heregnreéemm $24Bilit1 ©IZNd 7o diklseunt éBthm@l tMppespeeified refers taxths @bility

describ , Nat. Med. 9:129-134 (2003). WO

2011/ 078@3@3&%&%}3@%‘1760 "The term "vari abl e domai n residue
nunbering as The ckpieadion fﬁingladbmﬁlnaﬁilﬂo(hégé’i(th) otrddesle Rgidde domdaligyD) and
variations thereof, refers to the nunbering )fstem used for__heavy chain
var i abl @ntbRaiesn gepsrally fiers ihantibodiss impyhiehaoirgl fearible dramain Y PRV bifnof

ant( bodicGsrc} Qnt?cé%g%ﬁna% 8- oth &t YRIAs tﬂésélrﬁ;g? bﬁﬁ%l@&!&ﬁ?@h B8 r?&f%%@c{% M%F‘ac?‘:t ual

i near amno a seq nce nmay b5cont al ewer or itronal am no acl ds
cor r espowith angtion Vmaiih@dcbraammg oaler toorecognszerthe tngdt rantngena H%dRmpitesH‘ﬁRngfe t he
vari abl e domain., For.e he chai i abl n i ncl ude a
STt SR Saten EE e E e (R GeRshd (i Randsbats ] SHikE8ete 52
of H2 andhifg eﬁﬁr‘:s‘g sﬁa@@é) AHE $hols€ dhivdGRdrt HRInB2Rnt Sthod @t8m3REnan8kfid mouse
according to Kabat) after heavy chain FR residue 82. The Kabat nunbering of

reS| duesmh’mdlﬁeﬂ\@mre(}%ﬁéwlf o#4-24Q@iDearCamp ihodyold2000B0igriterfireat r egi ons

or o gt L2on TGRS il ARG & Sl ATIR P 1503 wnen

referrl NGOL03/GB 5695, FEBE Lef (19%a) ¥39:2&h2be0,duman2ofeR W o0 ®d18lY). r esi dues 1- 107
of the light chain and residues 1-113 of the heavy cha VH) (e.g, Kabat et

al ., Sequenceésingte-¢tharubol giseal” apibedyelsagmatshcameprispill VH auda: Homaigapli ce,
Nat i Onalan!ﬂ[).'(fcg %VHE ?h t%gsel_!ﬁ)%atlgs ar? ﬁ};eggtﬁq le 1‘5?p9i) 1216 ch Gg%rgi d I ng

system generally USG nTe ri ng 0O a reS|due in an

[ rm‘unog|sOIbsUi)(bl§1péjﬁdVYutﬁfbﬁbﬂnpﬂmfaé}j’olyprep‘@dd)lﬁlﬂ{eEb@WﬁelﬁJﬂﬁ\HHJahdi]GVQderﬁmm’ ted in
Kabat et al ., pra). The "EU index as in Kabat"” fers to the residue
nutber i Mgk encagte S ek Iy farmebs dewitied sHyctugHpeaissp §tné*&lgatlﬂ>éw‘§@wwé peih,
referen i i f nmeans
201 os1 g B e Pl o e 2SR BB B0 Mer i se
her ei n, M@dreeém,oﬁmrtger-weﬂagjmémﬁnﬂepp 369-315g189hHst ant donmi n of ant i bodi es
means re5|due

Pr ovi si onal ﬁﬁ’plaiglgg%li ’?}g ede@@ﬁggé ggﬁn%%rt'%‘ﬁu%g ?%}bggbg%%?i@% #m)btme States
r tealdag EIS MGie 1Pt HAGYN Ahy BB poBPERARNESbohyAME, BRENId i MBidMbsiBn bnkth&i ts or
25 naturally occurring or synthetic compound.
The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy-chain variable domain (VH) connected to a light-
chain variable domain (VL) in the same polypeptide chain (VH - VL). By using a linker that
is too short to allow pairing between the two domains on the same chain, the domains are
30 forced to pair with the complementary domains of another chain and create two antigen-
binding sites. Diabodies are described more fully in, for example, EP 404,097, WO 93/11161;
and Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993). Triabodies and

tetrabodies are also described in Hudson et al., Nat. Med. 9:129-134 (2003).
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25bi ol ogi cal activity of the antigen it binds. Certain blocking antibodies
or antagoni st antibodies substantially or conpletely inhibit the biological
activity w0 20h0790351 gen. The term "substantial |l y ®CEUSa010/061760

"subst anti aIIy the same,” as used herein, denotes a suffi ciently high
degree of 5| harlty“ bet ween two n meric val ues (for

associ at ed wi AETERE OIBf‘mtrFﬁé HRMRRGTDR 28 HyKebat” 8‘E‘ m%@%lﬁ@%}fl@ﬂ With

a 30ref %ﬁmeﬁ{égmq{?ﬁfapf R drRAENY theRWSE Refechdb t%n%e ? }y&teﬂnmswfor%avwwul d
consi der the fferencé between the two values to ittle or no

bi ol ogi chhinandilde demains ot liglatl chgingraiifble ainm@mmtf Ithemompelaugmnoﬁmtlboﬂles e

bi ol ogi acteri tlc neasu ed b ai u Kd,val ues). The
ot 11 o2 et B SGRLDHE EF FRbEE Y sRA, el et plfito ¢ HMERG o
| ess th@en@bpﬂébveﬂa%ddumaﬁﬁﬁﬂqb%%&8&?8&56&&8@ﬂ&é Ofpkiehhol BSS ihdeatorpiet 30%

| ess than about 20% and/or | ess than about 10% as a unction of the
r ef er end® @dApRraditler vayibleegdomain. Forﬁx&mpm abeavysigst wrieblgldopnatreaay & ludeor

cear e BBk Vb B0k e RN IRRO AT AR 4 SR,

with a nedideslegadddidalef st aabsng @t adomlﬁgnoa(ﬂﬁf)eamm@lvwmﬁrm or
nol ecul e) .such that one of skill in the art would consider the difference

bet ween T¢sidict8zo \hgikabat nymbgaingrof sesidyes Mayde defegmined daieeiveR emibedy B8 cont ext
of . he « » al ues).
Theé di f? l Ilgggﬁet%gge ?&gn‘?glgﬁl 10?5(8?\5%%% s ?gop%ce)?‘ﬁ{ég% fgl?ggétg%cglé% ‘Fﬂjaﬁ about
10% gr eatmberetdbBaqueabout 20% greater than about 30% greater than about

40% and/ or reat er than about 50%:@ (flt of the val ue for the
ref erence/ co B PR cLg system is geneiily usdyy ‘%%Fef%’fl&mf‘ﬂ‘?? UCIRE refer to

those bigligge ﬁéilnaf’ﬁ("(hf)ﬁ’rbil'n%elﬂés[duléytl31'@'7%f bR 11dh€ clfein hEDFQMIubd -'1 @3 bFﬁe
sequence Fc region or amno acid sequence variant Fc region)

ant i bodyrcagnchavalg.gvkatiat ehe., Saqidroehyofi mep@gZCEkélW%SStbedaHtlbliﬁdanl‘daf fect or

et coontBrbraiohy St Do B aTRe R Clont St b b Ry ReRR bl b

(ADCC) ; -plAgaeytiogbiial 4ONAd e@H rébirdig 16k rélile 1ﬁuﬁﬁmﬁﬁn6%@w&pm@vy @hzﬁn B
cell receptor); and B cell activation, he term "Fc region” herein is

used t o CEBSHECHOT G &r e FAT Index reparted indifabaisimoglugul The Hdindeshaim,
i ncl udi t 0 ugh the
bountar TebIBGb BIRHEIER: Enb EHONERIMEIIANEURRGHEE) Mo $aIPU90 L1
t he hunwihergise heity r@fbl&hﬁespcﬁ rdfs&gleommb%rsllﬁlﬂ&i ‘bamad&fddmﬁh bDargibbéies hehiom an
am no aci d resi due ag position 5226 or fromPro to the

Y

carboxy Y RURPSTING éfeﬁKabPﬁ@u DErEGSYRigm- M%IFWe@ta(t?igﬁhaﬁy@S%h@relaccor ding to
the EU @%%u%srts r &Y QS B ih ke E&lsgaﬁg &RaillRY %ﬁggfrdm%ﬂs refsﬂiru ﬁ&@pﬂl%

during production or purification o e anti y reconbi nant
by the EU numbering system (e.g., see United States Provisional Application No. 60/640,323,

Figures for EU numbering).
A “blocking” antibody or an “antagonist” antibody is one which inhibits or reduces
25 biological activity of the antigen it binds. Certain blocking antibodies or antagonist antibodies
substantially or completely inhibit the biological activity of the antigen.

The term “substantially similar” or “substantially the same,” as used herein, denotes a
sufficiently high degree of similarity between two numeric values (for example, one
associated with an antibody of the invention and the other associated with a

30 reference/comparator antibody), such that one of skill in the art would consider the difference
between the two values to be of little or no biological and/or statistical significance within the
context of the biological characteristic measured by said values (e.g., Kd values). The

difference between said two values is, for example, less than about 50%, less than about 40%,
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engi neering the nucleic acid encoding a heavy chain of the antibody.
Accordingly, a 25conposition of intact antibodies nmay conprise anti body
popul ati one 20i 419l K447 resi dues renoved, antibody poparasScans®ewmse h no
K447 residues renmoved, and antibody popul ations having a m xture of

anti bod| es with an tho t the si due. ctl onal

regi on” IPedEnabell 3o eRiian U e i 158 t%@nr?m%‘%/géaa Hicgorer ?h@g. on.
Exenpl anyrerbE 8GhMdrabbipatéons” i nclude Cq binding; CDC Fc receptor

bi ndi ng; 30ADCC, phagocyt osi s; down regul ation of cell surface receptors

(e.g. B cell Thepbpsor subs@m)lall}eteduce&m“edﬁs@@ti@lﬂy fififeoanit.d s ugpdrieran,l y require

he F bod
var aot detfey hitndRate hieh B ol BB e B A AR b B e BN S 0. 1o
exangI € ;asdodiaeterl W fh & hﬁiﬂ@cutbee[n@' the othW iSOt DEAhBIRfeFéndS20MBARRE Mchle) A

"nati ve sequence Fc reglon n@rlses an anmi no aci d sequence identical to
t he ani nchabiponse skitlca tf araVYOF qoagjilerthe diffractica battagh ghe tgt valuss sebuiehce

human F%ta’ﬁ??&a? SEnd 1G4 An B (%%)Yl?@x? Sﬂ‘ﬁ@?{%ﬁl%‘;&ﬁ%ﬂ%&ﬁm cméa%ﬁ%e‘a%g(sgf&“ A and

A all ot I'Ve Sequence i'vé sequence human

| g&3 Fc vak@gs ., Hﬂd’alﬁlaﬁ)l %eﬁﬁ@tm&)e’m%mmaﬁﬂ t@%aﬁ&s E@@br@ﬂa@ple\/\@ﬂeh‘ceﬁlﬁhan
naturallg OCCUfrIn variants there i ant Fc reg ion" Conprlses

an ani ndbai 197 élaaarwhoehZ%rgré%tgr th%ﬁl?q%ép%greateﬁ&tap\ﬁéogé’z?l{e RBEOFC
regj on té)’ea‘t’élrrtlti t?(f% £ 350 o Bft of‘fﬂe%h@ Idth@‘i] feh€atéf rath glogl.akl y one or

nore amno aC| stitution Prefera e varlan Fc region has at
| east one amA'rmbady defﬁasnt[srtfumqmtonsihreﬁ@mqnﬂroedbm)lnga:ahaa:tlthnaessmatqbeuabb té-charlégi on

or to the .Fc ion of a parent 10pol tide, e. om abou one.to about
Cen o MG (AR endy BO e o hre Bl ShseciPamo T R8 ooy e
am no agh4d v§1‘§rbz§1ftﬂ {h'étah%l&iy 15‘ot @aﬁiaﬁ?pléﬁtﬁ‘é%ﬂﬁé‘dféffécﬁcﬁl'fﬁ’&n%s in'ahfd@ecﬁf region
of the parent polypeptid e variant Fc regi'on herein will preferably

pOSsess batdlﬂ@mdt coanﬂ@merg@%mdﬁm qygyowm((a)ﬁhtﬁcxrecegeqdvmg Rotibaly on and/ or
F t I d f bl I t
abbut - oebsae Sl SRR SR B MRERY: BBus?) o S R b e Benk BT o oy

t her ewi tré'beptors (e.g. E:&ur@@@m@randgcelﬁeﬁvatﬁgﬁcrl bes a recept or that binds to
the Fc region of an anti bod In some enbodi nents, an FCR is a native human

FCR In sone Thetieral theresionahereers useddnaleling & R-tsimiasl rmaiongEannt i body (a
gama 1 %%%58%1)0})&3911&@% Fﬂﬁi inb GG %tn% ive 9 %Ergﬁ%tﬂ;?rﬁggns f Cdyxglrllaflt ﬁ@d FCyRI Tl

subcl asses Cc var I'vely spliced forns of
t hose 20¢ @6@0 tf’olﬂﬁ)ug]'l_'d)d:{idundm if etiesEd fegiod e afr dyifluhéglobulin' it i iadin Rgght

recept or nd FcyRI'IB (an "inhibiting receptaqr” whi h have sim |l ar am no
actt sedﬁ@’ng@shupﬁélt Iefifrerer chsin haragign S sy d@?f‘fl%fiﬁ fERSPrﬁ]il ARIRORSH G of |
Acti vat i 06y [6f ??&?{) Tg | & £QRPAID /thb %gﬁﬂﬁ%&ﬁhﬁé %LE%B?STIE@C hasgtal

activation not inits cytoplasm I'ting receptor
FcyRI | B lysomt (aesnrhleaéiﬂiammdmlgecdm}w nmylbelsmggﬁs’maserﬂ thenlfd ﬂ@gtanmnayrhfftnemo&bd' M

inits sm ¢ danai n. ero Annu. | munol .

B 503- S5 reR AR EpRd e qr ey P i Bl ¢ e seay i and K net
Annu. R 4: 25-34
(B L A aRIge TG aaRL neanalingr g neimggey £, 0

FcRs, i mompdsitign ohintet engibiodich ereaytdofripeide kmitod pbplmleutn@s vathealbRdénrasived by
the ter MnEeE IR Bon AR ] B K57 RSTRRL Rl anR v RoruibHIes the
having a mixture of antibodies with and without the K447 residue.
A “functional Fc region” possesses an “effector function” of a native sequence Fc
region. Exemplary “effector functions” include C1q binding; CDC; Fc receptor binding;
30 ADCC; phagocytosis; down regulation of cell surface receptors (e.g. B cell receptor; BCR),
etc. Such effector functions generally require the Fe region to be combined with a binding

domain (e.g., an antibody variable domain) and can be assessed using various assays as

disclosed, for example, in definitions herein.
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responsible for the transfer of maternal 1gGs to the fetus (CGuyer et al.,

J. Immunol. 117:587 (1976) and Kimet al., J. Inmunol. 24:249 (1994)) and
regul at i omoab1imomssst asi s of i munogl obul i ns. Mt hods ofCrassuviontyebdi ndi ng
to FcRn are known (see e.g., Gretie and Ward., |nmunol. Today
18(12):592-598,,(1997); Chetie et al., .Nature. Blotgchnolo WF

2011/ 079185PET/ I IS BAAEVCEONT7 FOBRHSS 4D aPieReyid sequrnesydgiticaf to thy  gj o |
Chem 27368 284 ﬁu@g@efbf(a%%‘&gloﬂ@n%gqmn%@ %aﬁb’b %@@n&thﬂanﬁc regions Bi ndi ng

to human FcRn 1n vivo and serum hal human' FcRn high affinity
bi ndi ng npdlll@qwmtwd esqusace lmenas@@l@ reglog (non-A andafa gl@;ﬁmpes) mapge saquence

t f t d 5 t t

iy o ¢ RUTBISSe St T G AR REGY B 5B adrob LR ey
Pubj i catipgm F\L‘\Q%&QQ@/&@1@3@n2(tﬁ’ﬂaﬁ§b@&urﬁﬂ@véﬂﬁnﬁﬂﬁbﬂeéﬁt| on No. 12/577,967
(Lowman) describe antibody variants wth inproved or di m ni shed b|nd|ng to
FcRs. See al gb;vasiagt Fc oijoal’ ggmprises|an amin@pgfl sequgaen which fifgsofrosaba qf2001) .
H ff. | d
T SR e RSl B PSP R SRS RR R A B R A0C,

| east mecﬁeb binianstiaubkotuaoAICP efdedy, Qhe fzammt For{ggon hdsaarqabiame @iillagEd

| eukocytes which nedi ate ADCC i ncl ude per.i pheral bl ood nopnonucl ear cells
(PBMO) |, Shtifiytion gempagsd tp I‘HI’Q)‘"UE%W%GHWME%‘P% r tacthe 5¢ sgien af ey, and

neyf r op f t I t e.g.,
AR et TR T S LR N

ref ers tabowt dnottornlfut €yt etma axiid yubistitubncin asetive s@picheg Froepen@ntiothed'c

receptors .(Fc resent on .certain otoxic cells (e.g. .NK cells,

o P onkeyicn SEhh rRiesT e heles “Thakfmy ERL@ ittt b6i Prablotist et pi nd
Spec'f'%B&h%o@Qmﬁﬁm%@%hﬂﬁQmQ%§ék&ﬁwﬁ&ﬂgﬁkgﬁﬁbhd%PQm%%ﬁ%%qggﬂﬁbY mkhtthe
target cell with cytotoxins primary cel medi ati hg A

ceI I's, erpmestsdeayRimbpt m¢ﬂe§ablwté¢a@adoozo%%d®m0é@yethmewsth Iﬁosemre;fe@cb%mtl and

1] Si 0 e opoietic cells is sumarized in Table 3 on
pa NS Rl E‘)%XP‘H%YF”% nnu. Rev. |rmmunol 9:457-92 (1991). To

assess ADCC apt kackptvr'adr “BcROUERHbEs DfcctptbetheStind£td thdﬂFé/t i¢h cma@@nas
such as that described in US Patent No. 5,500, 362 or 5,821, 337 or

Pat ent N®SOTBe mboqlls@n‘(smre&l?a)s a padlyc hamge FEBr Jﬂ@@pmw@bmm@me@t BR @einpé for

such assays 1 NK ce { at i ve ddj.t Iy,
ADCC act'l ?5'1‘9 g“r" 4 %e(fan%ﬁ%fa e by T?CSPtgé @Iénﬁ% > r%“ste‘af%%% % k8 %ﬁ in
an ani mghq F@ﬁ@m s'msﬂass% 1ﬁ$1§&1n§'aﬁéli&5a@ﬁnts%n@abf&%§t1\9etl @ﬂhce&’ms(olﬂﬁﬁ@)se

95: 652- 656 (1998 | ement dependent CytOtOXICIty or "CDC

refter s treceptoes.| EKS’Rﬂ oéepgors wo@}&te FegRITAI (ant’ hxﬂélvpnmgmaclﬁobb aicbhg/Ra R Gitn.
Activation_aof the clagssic conpl ment, pathway is ipitjated. by 30the

bi ndi ng "B¥kiHeS EFRPT glhlé%me ol VHENIB AP ¢ ﬁ%ﬁfwf‘svg%t %rclaral}ar% Iy i bodi es

(of the gﬁ%k@ﬂﬁd &’&ﬁmﬁé‘ﬁ’i%%e%? S}\ctny%Dg?ec% for 'ﬁQ«}Rﬁ'AtcBnttaﬁlg ah 1191%1%21[&%1%1“ gen. To

assess C ement activation ay, e. escri
Gaz zano-+t@eshobascdtactlationdnotifitiTaml) in NEEjftOplSsrﬁﬁZioihﬁ]ﬁl (Ih8B)ng reegptdre
performed. Pol ypeptide variants with altered Fc¢c .region am no acid sequences
(pol ypepcYREE cRnfeRIS AN EfMUARTCCERIOF wsambaé%lqhmﬁi@a@@af diMetyitased d q

bi ndi ng c%pla%1gc9&ﬁélg7(%e8,§.la%a %0;494119%7169"mun01 15:203-234 (1997)). FcRs are

reviewed, for example, in Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991); Capel et
al., Immunomethods 4:25-34 (1994); and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995).

Other FcRs, including those to be identified in the future, are encompassed by the term "FcR"
herein.

30 The term "Fc receptor” or “FcR” also includes the neonatal receptor, FcRn, which is
responsible for the transfer of maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587
(1976) and Kim et al., J. Immunol. 24:249 (1994)) and regulation of homeostasis of
immunoglobulins. Methods of measuring binding to FcRn are known (see, e.g., Ghetie and

Ward., Immunol. Today 18(12):592-598 (1997); Ghetie et al., Nature Biotechnology,
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capability are described, e.g., in US Patent No. 6,194,551 Bl and WD
1999/51642. See also, e.g., ldusogie et al. J. Imunol. 164: 4178-4184
(2000). wo2011The185er m "Fc regi on-conpri sing anti body" PETAIS301006ERO

anti body that conprises an Fc region. The C-term nal |ysine (residue 447

aanpl o SPGB o TR o1 HEO b AP By (OF6 Dy PBOMTHNRE eni meer i ng.

of the nyphebe lgtoﬁ@ggld) ng the antibody. Accordingly, a conposition
conprising an antibody having an Fc region according to this invention can

conprise an Jiindlb@dyhumthc}BMﬁz ving arid safum Kzllﬁiﬂfer@rimm@d,FCBm haghhaf¥inity e of

ant i bodi,es MAt K447. resi due. a r hu .

Fr amevo RO BTG e e T B e caRF T R Ph S0 aci d
seqienc %Xﬁ[fessﬁfn Rin MRA, b EyRhktcdRy WM@H tHer p?il'%(@pﬁ&'émtﬂ AORGE IFe Beflidmare
franemork roma human consensus framewor An acceptor human franmework

"deri ve@dﬁlﬁlﬁﬁﬁcfeé RéfaitnbilinariamoyIOBAOH20f7 2 sPrssie} 41dde'S Huptipaticoeds (7,967
fr anemgjtfomn SURGLSS éfoggxﬁ§%tsa\%ﬂﬁnﬂ%bgd gRﬁﬁHl?Iﬂgﬁedtgql%{l étd FQs, @Y kgNtai n

pre-exi sting a no acl uence ere amno acid
changes eay sShicleésentl, /. pidf €habl Y2nesorosed4t(peot)5 and pref erably 4 or less, or
3 or less, pre-existing amno aci d changes are present. \Were preexisting

am no aci d chHﬂ@@geéﬁe@tobP%§eﬁfe lewkagyigswhithePpretb Py eHBSE kg §HP® onl y
at ¢ hr eglffagt\é’?ﬁ,ﬁctl? 1 et@aﬁﬁ 1tn'b8&§ne¥1'gnglg %%A@ﬁ?%égﬁ %t%cy]%@%&ﬂﬁe?forﬁlhe am no

aCI dre ues at 0se positions na one

enbodi nemcCteﬂectVLﬁmeﬁ@mp IEXapipidy &%ﬁﬁﬁMbkytb§whtdﬁ middéat ADTG aguelece to
the VL human i munogl obul i n franmework sequence or hunman consensus framework

sequencdcripherglilend Bepiisleascalls ARBXSE Knatpigl killer QFeugsIR: wwt%ﬁwgélﬁt% t he
nost co

i mmunogl o ulal}{%ﬁ@ﬁ%ph%ah?;@g%gt\?\ggﬂg %ﬁ%ﬂggg{ea ﬁ’rﬁ%?%ﬁﬁé S%Hf'u gl ectlon of
human i miaadogl obul in VL or VH 25sequences |s froma subgroup of variable
domai n sequences ner al | he sub rou equ isS as roup as in
Kabat et al. 113?1‘%’6@?1988@? ﬁ'meﬁkﬁte ‘l*YéOt CltY ?\‘ér s{ﬁé&ﬁ Eﬁeﬁsé‘)%g‘ﬂg}%ﬂp kappa
IV as i nykahatinsh vlich éé@r&é@lgedgﬁﬁg 'oﬁ%rﬁo reE@hors (ERprds&if oﬁl&gﬂﬁlﬁ%gtdt&lc

subgroup”|l as i'n Kabat et al subgroup | consensus framewofk
conpri seslls (ze. Mﬁs@hswt@equem@n@blmhm) ¢mablnthére catvitorac afeadorsestisiences in

i abl . of . 30K t et
¢ onsans o R SRR ki e e el Rt sobssaure By S THRARRE S i 1 e
am no a%%t&@@%ﬁﬁlmﬁ?%@mg RPhRAINEAY ACBINRURIL, cRbreSARFRIBNB), whéreayH

subgroup I Il consensus franmework” conprises the consensus sequénce obt ai ned
f ram t henawicyos eqiress Feghib ficdsILi andiEzyR Hbl Ech egprysssubgr leuptddoictofceKabat et
al. summarized in Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol 9:457-92
(1991). To assess ADCC activity of a molecule of interest, an in vitro ADCC assay, such as
that described in US Patent No. 5,500,362 or 5,821,337 or U.S. Patent No. 6,737,056 (Presta),
may be performed. Useful effector cells for such assays include PBMC and NK cells.
25 Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vivo, e.g., in an animal model such as that disclosed in Clynes ef al. PNAS (USA4) 95:652-656
(1998).
“Complement dependent cytotoxicity” or “CDC” refers to the lysis of a target cell in
the presence of complement. Activation of the classical complement pathway is initiated by
30 the binding of the first component of the complement system (C1q) to antibodies (of the
appropriate subclass), which are bound to their cognate antigen. To assess complement
activation, a CDC assay, e.g., as described in Gazzano-Santoro et al., J. Immunol. Methods

202:163 (1996), may be performed. Polypeptide variants with altered Fc region amino acid

sequences (polypeptides with a variant Fc region) and increased or decreased Clq binding
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WO 2011/ 079185PCT/ US2010/ 061760 A "VL subgroup |V consensus
framewor k" conprises the consensus sequence obtained fromthe amno acid
sequenceswOrroua7pmbl e | i ght kappa subgroup |V of Kabat eCTAIS2010/061760 A " VL
subgroup | consensus framework" conprises the consensus sequence obt ai ned

fron1the a no acid sequences var [ i ka of  Kabat
et al. hlétéila ‘#éﬁ‘ilbe §ga|1|ng]§t 63%5%@@5&@0&%%3@& $’Fe(j‘tlﬁ9$t|on
or its %mhﬁ@wé?ralsj ARmehdIecés 417s- 4184&00@) sorder” or "disease” is any
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met hod of t hdhetarenthicokgiolftompringigudeodyfireieisao andnalmdydhaicompdiesssandrc

di seases i.ncl tho at ol.0qi | condit,i i ch predi S h
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(0}
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"cel | plgld/freridys ve di sorder” and "proliferative disorder" refer to

di fpr der s thaf, ‘aar Gm A ﬁa‘?né%&rﬁ” e Ceﬁﬁ-ﬁ&%@ﬁ&’ﬁfmﬁ%(ﬁaﬁ%&w&ﬂ!&m rising

proliferation. ment proliferative disor
cancer. t]ﬁ@arfmmcid seqsenygs efla Nér @i Vil fraefesvosk tiarnaddl frame o hlumath umnmabglomlm/vt h and

proliferation, t her mal i gnant or. benign, and all ncer ous, and
P rncer st St » bigas SRS Gamemorh na AoccPia: 4RinaR GG o afdvcd

prol i f ergnbvendhsPiddaino H?l'llﬁlﬂafrr?éb&ﬂ)trk Bﬁhﬂh&?é(ﬂﬁémsu@ﬂgme%ﬂpﬁlay 86BpIt
mutual |y exclusive as re erre to herein. The terns "cancer" and

" cancer dssanregfneino noldorquissc thictrof tdiengypstad pigiaxaiting emdia iadh séquedEmanmal s

L e

bl ast oMgyrefSRADENG: le&N6r 3 Sﬂlé%fp?e-eﬂvﬁ[@ AR bid|cBlinRX afaﬁre@npfwae@fpreancer S
i ncl ude squanous cel| cancer, small-cell | ung cancer, pituitary cancer,

esophageaistiag AeEo, acidehapgsp aserarcsensiin a Mib pueferahbyctbase, chapges ereenly ebthred ung
cancer, g%?&?@&@&&%ﬁepalt—lbce %H(PQSH SEAVAHIDYUE ‘Eﬁe{ ShiMRidQksi ‘Pe% a H{b‘ée cancer

of t he peri ‘cancer, rorntestinal cancer
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A “human consensus framework” is a framework which represents the most

commonly occurring amino acid residue in a selection of human immunoglobulin VL or VH
framework sequences. Generally, the selection of human immunoglobulin VL or VH
25 sequences is from a subgroup of variable domain sequences. Generally, the subgroup of
sequences is a subgroup as in Kabat et a/. In one embodiment, for the VL, the subgroup is
subgroup kappa IV as in Kabat ef a/. In one embodiment, for the VH, the subgroup is
subgroup I as in Kabat et al. A “VH subgroup I consensus framework™ comprises the
consensus sequence obtained from the amino acid sequences in variable heavy subgroup I of
30 Kabat et al.
A ““VH subgroup I consensus framework™ comprises the consensus sequence obtained
from the amino acid sequences in variable heavy subgroup I of Kabat et al.
A “VH subgroup III consensus framework™ comprises the consensus sequence
obtained from the amino acid sequences in variable heavy subgroup 111 of Kabat et al.
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30 cerebral ischemic event, cerebral edema (e.g., associated with acute stroke/ closed head injury/

trauma), thrombus caused by platelet aggregation. fibrotic or edemia diseases such as hepatic
cirrhosis, lung fibrosis, carcoidosis, throiditis, hyperviscosity syndrome systemic, synovial
inflammation, pannus formation in RA, myositis ossificans, hypertropic bone formation, bone
associated pathologies such as osteoarthritis, rickets and osteoporosis, refractory ascites, bone
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abnormal cell cycle regulation, proliferation, or differentiation, which can be determined by

markers of cell cycle regulation, cellular proliferation, or differentiation.
By “dysplasia” is meant any abnormal growth or development of tissue, organ, or
25 cells. In certain embodiments, the dysplasia is high grade or precancerous.

By “metastasis” is meant the spread of cancer from its primary site to other places in
the body. Cancer cells can break away from a primary tumor, penetrate into lymphatic and
blood vessels, circulate through the bloodstream, and grow in a distant focus (metastasize) in
normal tissues elsewhere in the body. Metastasis can be local or distant. Metastasis is a

30 sequential process, contingent on tumor cells breaking off from the primary tumor, traveling
through the bloodstream or lymphatics, and stopping at a distant site. At the new site, the
cells establish a blood supply and can grow to form a life-threatening mass. In certain
embodiments, the term metastatic tumor refers to a tumor that is capable of metastasizing, but
has not yet metastasized to tissues or organs elsewhere in the body. In certain embodiments,
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vascul ar endotheljal cell growh factors, as described by Leung et al.
(1989) Sci end¥ “PaEarg0BNOZ R MHURl cence] 1s maamgthe qusinal EHEeE#IdNOtE: 1806,
toget her_with: t r.alk rrjn | el i G- r ed fornms thereof
The term %"lgsg?lg%tc%g (Ilallr %not?lg&{g}ég’—esgrﬁ?%n%? %%C%flﬁﬂ ﬁlatﬁle g%]?g?tesggog ch as nouse,
rat or pri matThe “brstaticesganher Vinthsthtiotissac’spased incthdbradese seme acferttocat ed
by ternms such as hVEG: for human VEGF, nmVEGF for nurine VEG-, and etc. The
t efdn " viorgen qr tigpugn dueh thg cpges eelisgTom gigiasy tyneeras thiy cangper gsHs pdt i de
COMPY i S1,AGHAM A0 AR H54,Bhd@ sHA2 OF xeknbiBs H02eQliali08rokE T ARG AC G pURD
vascul ar eng[(r)%eﬁg?]ﬁa% Ce?fi"‘rl1 grsér\%t% rfai'ilct r. “Ref erence = 0 Iémy esugﬂ Porums of
VEGF mayndhedd, terntat linetditey lodge ligee beam, oxpryl baat dndrbone ngurrowby " VEGF (8- 109) , "
"VEG- (1-109).," "VEG--A109" or "VEG-165." 1QThe apino.acid positions for a
Uruncat ed” MRS ARG AT AL AN EAea RGP Ve SECH
sequencgncliRi r&¥AH @ncd T N Rphdly Bp%s;lh,t dsQlelflds disBAhtQRtdAgd, viitrd hdRGRied
native VEGF is also position 17 (nmethionine) in native VEGF. The truncated
nati ve VEGRskasidsiofdhaprimbfyiongany for the KDR and Flt-1 receptors conparable
to native VE%;’ “tumor burden” is meant the number of cancer cells, the size of a tumor, or the

amount of cancer in the body. Tumor burden is also referred to as tumor load.

By “tumor number” is meant the number of tumors.
As used herein, “treatment” refers to clinical intervention in an attempt to alter the

30 natural course of the individual or cell being treated, and can be performed either for

prophylaxis or during the course of clinical pathology. Desirable effects of treatment include

preventing occurrence or recurrence of disease, alleviation of symptoms, diminishment of any

direct or indirect pathological consequences of the disease, decreasing the rate of disease

progression, amelioration or palliation of the discase state, and remission or improved
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functions associated with full-length and/or truncated V . In certain

embodi meREER) Wtegonsiv(e-gi pyyrpsing KH@%‘? ingibiterl BERI(EGER aﬂhlwréﬁaﬁ 8FlowHBNot i ng
d/

o i atT AL E AL ERBORIRR o RDIORTE R UL P IR0 ot o,

VEGF- actMasiytaye)), st CONtzmnhpit@n . g)rcemmmba,tmwgfemsmﬁtcdmnqseammndts teye., I n

certain enb dlnent vity i s induci and/ or st at i and/ or

o it | G G O Pl R o T e duB P R firegts EBHE 58 for a1 on

Vo 2011@@13194%?@1&5&0@%0@1@ BCMA BVEQHEGEIG! PRI OGoaniRadizes

suppress the growth of d variety of human tunor cell lines'in nude mce

( K| m et badactivéNatd orgarg 6 2h@uditalgyants 190 3¢ ombaatiens thercaf are aBo i@luded in theest .
51789 179? 141995) Borgstromet al., Cancer Res. 56:4032-4039 (1996);
nyk VA" cancer Res. 56:921-924 (1996)) and al so inhibit intraocul ar

angi ogenesi s Tha teRceis-@hc@iBahRic “taicenkra Pl SRITES ESa tREPF el il ., Arch.

Opht hal nol . 114: 66-71(1996) . The term "anti-VEG- anti body" or "an

ant i bodyrepting caeid FxemplECEantisrges the@p&ntlcamqntﬁdaglud% dut ars lienippd i of

bi ndi ng Fgmytﬁggggﬂt}cmgﬁ férS fnh?of t{glbméé)e}ﬁtsa&QO‘c%Qec tgl ! ntts r{'l?éd ﬁlq’%&@&l body

i's usefu as a dl agnos OI’ t eut | agen ar ge

exanpl e thdriygy, amtmang,{E@uamgdnbodpbpwnd dyentsnargirtubolin E)@ﬁtsb@ndlstﬁdr A8nM to treat
therapeutic agent in targeting and 10interfering wth diseases

cotfti t i GARCSHTEF pTRtHE EjEmntiodisy; ani-¢ L2 avighasls, ansgudermaggroytis ?acfﬁét ents
6, 582, 95%8e %élsgggmag&%ﬁlg?’ézymm ﬁ%s”e%ﬂg gﬁéﬂﬁﬁi&% m\ﬁ%%(?gé 44853,

EP 06668 ten ¢at1 ons 2003020 20030190317 0203409’
2005011 Zﬂlﬁﬁmb Z00RCIB6RDS plasra d2H0SDGDdR1IP &,ctd?alﬂkbltore(e @l GLEESHEGTAImefinib

| mmnm a|t )R’%},é}(ﬁ%r%mg%ltor é 6cltlele(c%glcg)4)Erb16% y\gtzu%)n?a 1 r:I)’lgl%ne)Tpn?er?er(t)rllstdy

selecte
cytokines, antagonists (e.g., neutralizing antibodies) that bind to one or more of the following

25 targets ErbB2, ErbB3, ErbB4, PDGFR-beta, BlyS, APRIL, BCMA or VEGF receptor(s),
TRAIL/Apo2, and other bioactive and organic chemical agents, etc. Combinations thereof are
also included in the invention.

By “radiation therapy” is meant the use of directed gamma rays or beta rays to induce
sufficient damage to a cell so as to limit its ability to function normally or to destroy the cell

30 altogether. It will be appreciated that there will be many ways known in the art to determine
the dosage and duration of treatment. Typical treatments are given as a one time
administration and typical dosages range from 10 to 200 units (Grays) per day.

The term "VEGF" or “VEGF-A” as used herein refers to the 165-amino acid human
vascular endothelial cell growth factor and related 121-, 189-, and 206- amino acid human
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15have a sufficiently strong binding affinity for VEGF. For exanple, the
anti body may bind hVEGF with a Kd val ue of between 100 nM1 pM Anti body
af finiti esormay/iyeisdet erm ned by a surface plasnon reson@otaSh@ass6i7assay
(such as the Bl Acore assay as described in PCT Application Publication No.

W)2005/012359) ; e me- | i nked .i rmunoabsor bent assay ) . and
conpet | tV@%fﬁl?aag%fg}Eezl{aé .Ci—‘ﬁ SQMAN &yctory. g b By Los %M%é@@ e subj ect ed
20t0 ot hak: 106! Ad Itk Bk MighY) PREBocith. G 1806 oRLAE! wiRtRUALKALP | LS

effectiveness as a therapeutic. Such assays are known in the art” and depend

on t he toacwong altlicged paoatssedtfemaetticieet Ty tetrh EVERIR abayrefeBxtanpE@Es framl ude
the HUVEC i nhi bition assay; tumr cel.l grqwth. .inhibitj ssays (as

doscr | bag T B DsRR e Pop ek ap et N BSaYS dEpehEE R a5

Cytpt oXispédidh drHidatcdns e RRBYAVIER fof Bem&Y VO hVEGE (SRrimseBgs, (US
Pat ent 5,500, 362); and 25agonistic activity or hematopoi esis assays (see WO
95/ 2706 2nd emn Thgtterm/BAEEGE s abwdipedhia tefqy s grnsatadoiormss abthe pobppritdevEGE

honol og : VEGE-- - z VE : rowt h

factor s%gﬁlgﬁylég aﬁ&jﬁ% @%ﬁ&_l&%ﬁ?g@eﬁé ﬁgrﬁ?%cel%{ﬂ %&ﬁ%?% ant i bodi es

i ncl ude cadsteiag keihglowah ficaad R cfdraicehd aghssiod fofmes SFAWEGE pidydeadasificden the

monocl onal anti-VEG- anti bo % A4.6. 1 produced %i)%y‘bri doma ATCC HB 10709; a
| bo

r econbi MEGHENIORLIAINze8 Ant VEGEGE- W8hoc VM (13 YFEQtsBen PPesYBOEL0%]
1997 . - i i im: .
0T} o RSBiaSERa R AR B BRI bt eyt B
" AVASTI MNativeAVEGFNeqlenics. Poresanipley amammaid padiign Hv@ndthibhme) Banacatzd netive
[ t d h lgG, .fr. k ' d anti - hi ndi
ol erSHEaF 15 S I 1 (5 HEBOHS TP by EB. Rl A B0t POATES 1 ¢ hat
bl ocks %ﬂ&ﬂﬁgﬁﬁﬁfty N 2RDR SYPRBI PEEH IR QR LA RDnIHBBIEMEGE to its

receptors. proxi mately 93% of the am no acid sequence of bevaci zunab,
i ncl udi ng nost “YEGFhetazeain€wolcks toaghalneyle capalerafingutrilizomg, bloskimg| gG , and

about 7%.0f. the . sequence,is der.ived fro 1...Bevaci zyma as )

Rl ET L T A R B L A s e T R S
and ot hes, iﬁwmh%@ﬁo@r&rimd@@lﬁcﬁafmﬁwﬁi QEGF enth i e ncHRIS CWithad linfitabloS-
Pat. No. 6,884,879, issued February 26, 2005. Additional anti-VEG-

ant i bodiagd- Ve agfébadins agd aptigmAgndiag ifiegmantsithsenferc¢ntognoleagesad G6- 31,
B20- 4. 1), -as. ' ' Leat.i i.cat : 5 59.
or _ addiETonars pRih L e el ERPLEEE AL FaH AR DBl thes

6, 582, 95&cpfory ABG-OMGF fucoptdr 2o 10IBE GBIt AGHAOO46ch DS I 1AR0A e EP
0666868B1;. U. S. Patent Application 10Publicatjon s.. 2006009360,
208501 8éBibitors 9H e 2EBHY tyroging sngers £rd Inpyseathesnythagbigdeeoshel 349%s and

Popkov G\IE"(%#Z Trap! o8l %b@‘%&g%b&@i,’eéé us%@ﬁ@t%ﬂls, sg&%;;c]aﬂg'lﬂc%ldeg é%ﬁélc)uies

The term eri es pol ypepti as use ereln refers to a ypepti de,
i ncl udi ngcladingadtitoddy, dridbdpiragiacrite oMicEBindBADpd grdpeidep peptpteptandesni ncl udes,

bt ot e IS5 Sori e 10m 8 SSRUEREe o, 1, 820 o boc

inhibiting, abrogating, reducing or interfering with VEGF activities. Thus, the term “VEGF

25 activities” specifically includes VEGF mediated biological activities of VEGF.

The terms “biological activity” and “biologically active” with regard to VEGF

polypeptide or “VEGF activity” refer to physical/chemical properties and biological functions
associated with full-length and/or truncated VEGF. In certain embodiments, VEGF activity is
inducing and/or stimulating and/or promoting angiogenesis. In certain embodiments, VEGF

30 activity is inducing and/or stimulating and/or promoting neovascularization. In certain
embodiments, VEGF activity is inducing and/or modulating vascular permeability. In certain
embodiments, VEGF activity is inducing and/or stimulating and/or promoting endothelial cell

migration and/or endothelial cell proliferation.
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15Publ i cati on No. 20060280747, US Publication No. 20070141065 and/or US
Publ i cati on No. 20070020267, the content of these patent applications are
expr essl ywopnoarqiersat ed herein by reference. I n one enbo@dCrarse)10B06seri es
pol ypeptide is B20-4.1 as described in US Publication No. 20060280747, US
Publ i cati on 0141065 and/ or,. US Publicatio . 20070020267. In
anot her enboggﬁ’eﬁg Bryiralizipganthodics spenrens thessts ) 4 VAR BRI pCT
20Publ i Gafi a8y lmudMI@((ﬁﬁp%%lGQatu;@%?MP -884 dosg), W&ch% Rl Wi@h, iifvest.

expressly incorporated herein by reference. he term™ (6 series
pol ypept96d§89d§9ilé1&95h£®gsﬁrorneéteﬁrls Caocar Ryol W&%? (19 udlichgkaenakant i body

t hat bi t o, VE I e i ncl udes, but no mted to,

ant | bodteQetiahe 87 Fant o98h B elBaMibR s B Madmers A baddiit veq

antg bodyscemed el didorddes. 2REPuRIsicEat, | 004 NOp/AAREDA89:66771 (WeHEUDbI i cation No.

20070141065 and/or US Publication No. 20070020267. Gb ser | es@fpol ypepti des,
8]

as descri bed Tihg taug ‘bt YEaFiashbody.” op (osaniody that bedpihVECAT irefarsne an
2007014105 RNSLAL % RYBH: k] o NBr AROTORGTRSLANELIG,cihch, gl ghim

angrogeni ¢

factor whiisdiysi ugﬂfhléﬁs%fdlﬁg‘iﬁsﬁiea&ﬁihﬂnﬁﬁﬁlbet&@Q@etbhﬁ)ﬁiﬂgetﬁlgﬂGF Eo@exan@ﬂegrmt e
angi ogenesi s, _endothelial cell growth, stabili é)@Of bl ood vessel s, and/or

vascul odksadi-¥EGEaatib WOEJ@WG@U%‘%@ bsgesed es ¢ Hierapeatio ageat ndarsehig angk e not
vielk By e Oy PR CELdTRITRES Byleid B VRS pLVTL X AR Be 5T UG 2
} i gangls Pasingi PR3, mfa ASD3, 0@@ hWO§§/456éJZ 1WA 96(0046gRAR041 EDRLMQ20D61042853;

. - ;
20517 076 FRaeR oo 165 e Giord 20 0Bt AT KEob R L abB30 0% at i ng

factor (GnSiTh120oNASGIRKDEs. Ar@Sb0S (1S : PR crlaheul Rl JrafihlhobSENL

Interleukin-8 (IL-8), lepti ki ne, neuropilins, placental growth
fact or, A@téQCéIZéB ld@fllwéao@ﬂdmdh‘éfﬂmﬂﬁb@[iw gTb@WﬁtlbdeBdﬁctéd?WﬂE@w)aﬂy

DL B e el LB SO LR R e SRHI P, PREE BRuR RSB
f act or - VHGF vitkha-1a) @mee) of Hefvadtaf 100 HMLg OV OMHb&gﬁzIfﬁhrti@@hﬁ (bEGetcbatnay byt unor
necrosi s factor-al pha (TNF-al pha), etc. It wuld also inc ude factors that

accel er @tser mﬁwm@weﬁwncﬁmd assay (oak s therdrere dsspyuasidgsqribkeé imPe h

|t 1 am A e ion S6CEPTR 0 B9 Lol AL A b o s W Aror 0

(1991) ABDISA)Rend Cd?hpfﬁlltlﬁh asags @lg R348, s) ok eketmlﬂBdT]h@ E)ﬁibﬁﬁgr nfa3dR3Iubfeaeagene
22:3172-3179; Ferrara & Alitalo (1999) Nature Medicine 5(12):1359- 1364,

ToMl ni & othet biokagira) actiyity gevis. 24 65 A5 te avaluate its cregiivencss ph & therapertioun
angl ogery,eh haAGT LS kno@fth thé%h%na%ggél)d dn'the ta} %H)gm aQaQRJe d& 1?31:920%99

"anti-angi ogeni c agent angl ogenesi s Fers smal |
rm I ecul antibeiygHixasphestiseicds tha HLOVEEO udiibition dss,ayatupm)t yge gttomlb inh@ntios edsayse d

rotein, a,re 15an .ant i bqd con ates or .fusion
P o o mtas g D sofleRb ] B B e tep et e e Ry !
undesi r«’mb@c')aa%e%bﬁblea%rr%aialtédtaytotsk&iﬂ}e(cﬁcg%gwsy(uyPdt&ﬁlsrmtzl@) ah@r

exanpl e, an anti-angi ogeni ¢ agent is an anti or other antagonist to an
angfi ogerag@mstgeémwas 0db¢m¢tep|019$3©%€@ay5€(593 Wi/ Qmﬁih) edntaptiEEET apmbadyodilles t o

VEGE 1 ece&)alf) ot blng%o other l\%ﬂ hornologues such as VEGF-B, VEGF-C, VEGF-D or VEGF-
E, nor other growth factors such as PIGF, PDGF or bFGF. In one embodiment, anti-VEGF
antibodies include a monoclonal antibody that binds to the same epitope as the monoclonal
anti-VEGF antibody A4.6.1 produced by hybridoma ATCC HB 10709; a recombinant

30 humanized anti-VEGF monoclonal antibody (see Presta et al. (1997) Cancer Res. 57:4593-
4599), including but not limited to the antibody known as “bevacizumab (BV),” also known
as “thuMAb VEGF” or “AVASTIN®.” AVASTIN®is presently commercially available.
Bevacizumab comprises mutated human IgG; framework regions and antigen-binding
complementarity-determining regions from the murine antibody A.4.6.1 that blocks binding of
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bl ock VEGF receptor signaling (e.g., PTK787/2zZK2284, 5U6668, SUTENTQ SU11248
20(sunitinib mal ate), AM5706). Anti-angi ogenic agents al so include native
angi ogenesD0imhpisst ors, e.g., angi ostatin, endostatin, PETAIS2B86861760 Q. ,

Kl agsbrun and D Anore, Annu Rev. Physiol., 53:217-39 (1991); Streit and

Det mar, .Onco 22:3172-3179 (2003) (e, Tabl.e 3 listin
ant i -an&uwgg\pfgfﬁ R SESGCNors P t)ehle?%a(g Bhily aniRe acd s°wenGS el o, Nat ure

Medi ci n%&a(&%h%%ﬁhﬁ%@m&&%@%k fra ROk r&liodd is de@@g@%ﬂlehun?a% I@ m@°>6
(2003) (e.g. I st1ng 25anti -angiogenic factors); Sato Int. J.

Cin. Oaboit7% sf m@@@(ﬁ@ﬁcq BaRBYcq from.A4.4. albIB@Vacmursabsha&ratmelaﬂgarugmslonf agents

anant 1 <een ‘S0 e 8 s Ouf SR VEERC TR bt o TRty ARG e

terym " CyihaboiéCar@BRINCE d@BribGER ST RatNNb €S, ggzszm) idusHbBsradroect e, i nhl bi t's
or prevents the function of cells and/or causes destructi on of cells. The

term i s Additerngbantt-§ EGicaniigedigp inghide dlea 6 or BB sepsantibodics (e, Xi%23,1GB 35,
11255 v900 FR1965- a0 APR 1R RGR B 1 3R ok NI WP A PS80 Bod hpgE, O

Lu), chenot eutic a rexa riamcin, vinca al Kal oi ds

(vi ncri gpiéfaeed Mltﬂbbtiﬁstsd:erlés eawuoguﬁ@so, 2@9868131969|63703rm0pb@l5a,a97m tonycin C,
chl oranmbuci |, daunorubicin or other intercal ati ng{gagents enzynmes and

fragmantvg OPRdp &tk WS/ 30946, WIQ94 WP : h09er8esB 4 ShP#entcAprligaton oxi ns such
smal | t 9

5015/ 078 i‘g%%%yag?om/ 823510, 208 Obig&tdg?ilzb?@@? é?éﬁqlgﬁ%ﬁ’g%oﬁz% 0pindin,

i ncl udi G050 1d g mdhtasd Ropkeor ervidr Jamba df| Vvemao&lpganﬂM@ﬁneds@SS gs1@h004nor or

o cancer sagnle g cest helow, AR GHLBLoX SeeIks Ruf deagpied

any subshanss tﬁ@tﬁﬁﬁ’dseco Q/fEd‘rlaVB@@ sé?ﬂeg %Bl’y'p@?ﬂfe@ lin@ide§ Hut At ﬁrﬁﬁe(gtrooﬁﬁth)oﬁfes

S5proliferation of a cel "chénot herapeutic agent” is a chem cal
conpoundleus@f ﬁudmlanseqmcc pBtie rBe?:QtanubOWcﬁemO -Bsraved| awgbody ddsemipdne rUaEpeut ic

(ot EhftcsRr 8T Ry Ren 070 PR B BY B RNCHRAAR T

aZI ri dl 12667602006 A$h D&MD 6P fhcs CRRtERPFINRALIoREIrd ELFleRdy inddghotitedapen b}0
et hyl eni mi nes and net hyl anel ani nes_incl uding al tretam ne,

tri et hylrefaenes. akw o crbor mpenyy BHbseriss priopentiddds B20-fdranyeassbenimpfos phor ani de
d |
bul | ot actRLTREFPORGSPEP SREITIRAGGERS b B B US lkgsiop o

bet a- | apaoM26267. apamibicr cabddihicai, B2 schiatpslypebdaiciBL0-41 aal&pctrﬂiehacPﬁT

(i ncluding the synthetic anal ogue tapotecan (HYCAMIINO ,6 CPT-
158 ri nd} ﬂ!gle‘éﬁslon&wf@é AR/ 3 ]aﬁpefhsﬁ’le&ﬂfﬁf{lﬁftlﬁ%‘é‘?%f wRICh ot@Essl, m%ﬂ%Prated

9-am no @F%%F&%HQ@ bryostatin; callystatin; CC 1065 (including its
adozel esin, carzelesin and bi zel esin synthetic anal ogues); podophyl | ot oxin;
podophyl | i ni dhadérd; “Gemirps polypeptaley ps opdyherais r¢fpatd apulypeptyie, including an

antibody that binds to VEGF. G6 series polypeptides includes, but not limited to, antibodies
derived from a sequence of the G6 antibody or a G6-derived antibody described in US
25 Publication No. 20060280747, US Publication No. 20070141065 and/or US Publication No.
20070020267. G6 series polypeptides, as described in US Publication No. 20060280747, US
Publication No. 20070141065 and/or US Publication No. 20070020267 include, but not
limited to, G6-8, G6-23 and G6-31.
An “angiogenic factor or agent” is a growth factor which stimulates the development
30 of blood vessels, e.g., promote angiogenesis, endothelial cell growth, stabiliy of blood vessels,
and/or vasculogenesis, efc. For example, angiogenic factors, include, but are not limited to,
e.g., VEGF and members of the VEGF family (VEGF-B, VEGF-C and VEGF-D), PIGF,
PDGF family, fibroblast growth factor family (FGFs), TIE ligands (Angiopoietins), ephrins,
delta-like ligand 4 (DLL4), Del-1, fibroblast growth factors: acidic (aFGF) and basic (bFGF),
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synt heti c anal ogues, KW 2189 and CBl1l-TML); el eutherobin; pancratistatin; a
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is an anti-VEGF agent, such as an anti-VEGF antlbody (e.g., bevacizumab).

The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents
the function of cells and/or causes destruction of cells. The term is intended to include
30 radioactive isotopes (e.g., AtPY 1131, 1125, Y90, Rel%, Relgg, Srn153, Bi212, P* and radioactive

isotopes of Lu), chemotherapeutic agents e.g. methotrexate, adriamicin, vinca alkaloids
(vincristine, vinblastine, etoposide), doxorubicin, melphalan, mitomycin C, chlorambucil,
daunorubicin or other intercalating agents, enzymes and fragments thereof such as nucleolytic
enzymes, antibiotics, and toxins such as small molecule toxins or enzymatically active toxins
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t hi ot epa; taxoid, e.g., paclitaxel (TAXOLO, al bum n-engineered
nanoparticle formul ati on of paclitaxel (ABRAXANETmM, and docet axel

( TAXOTERBSD;20ti7ersanbuci | ; 6-t hi oguani ne; ner capt opur i n@CTrEskhosExat e;
plati num agents such as cisplatin, oxaliplatin (e.g., ELOXATINO, and

car bopl a vin i ch revent t ubul j.n pol yneri zation from faqrm ng
25mi cr ot el e PRI B &%}%@C?Wﬁ%ﬁﬂ&%@ntw P GHIRRS ﬂeeeﬁébﬂdr\o

Vi ndest g &l SV or B RSN heci Al bRATRIN. NEHENAVBoRINERM o 0POSI de
(VP-16); | fosfam de; mtoxant rone | eucovorin; novantTone; €datrexate;
daunonycdlewrlbadrbnlom Artumoricidahaiconeauess cteetpmtmméraas@ deHki bit or RFS 2000;
dlfluoronethylprnlnhlne .as ti.noic .acid |nclud|ng
bexar of ene. (‘PARERETING: IEb ankiabfitn BB el AT bh ABeD ol Seanpl <.
B%F%@@[fe@gm celeti dronate (DI DROCALO, NE-58095, zol edronic

aci d/ zol edronat e (ZOVETAO), al endronate (FOSAVAXO), pam dronate (AREDI AO,
tiludronate @sl@ﬁmptgerap@utl¢ pgratrio A ghemicAToNmEUOY usefilondks tredsmart qfgances-

di oxol Aaf ??t %ggh&@ﬁ%&%ﬁeﬁhﬁgﬁg%ﬂ? n%g}desaﬁ%ﬁ] RS 'sﬁo‘i’loaﬂtﬂﬁlo{%g}l bigs

particular expres enes i n si I'ng pat hways

i npl i catcgclosphosfiawianiC Y EOX AN®); Iaﬂ@II adltomates 5120h a8@usulfan, improsulfan and
2011/ 079185PCT/ US2010/ 061760 such as, for exarrpl PKC- al pha, Raf, H Ras,

and epi ddivRifay AgRIdRCS Sedhs he%éiﬁ%rca(@@m giqpﬁe@dsl{ieqlpp&s THERATOPEO
vagei ne AN GanRs Elfﬂc?ﬁl%gx,lag’?q €S inc u(aingeafﬁ‘&%ﬁle ékh?g il %ﬁl acci ne,

LEOVECTI'NG vaccl ne vaccl ne;- t opoi sofrer a tor (e.g.,
LURTOT E@@é@lpnephﬁkpl(omrgldc:, tAaA%héﬂ(ﬁ)pho@hMth&%@ end RmmeaménmbLanﬁmy er);

SU- 11248 ti O,. Pfi 2 t
ool oo aptigEhuts iy Pl ahd BldiciRisy (R B et e A abgl, oz ot
( VEL CADE@nathihdl; MiZRING R0 alBé%-lPdgﬁa;ol‘l% 71_?1bach‘81' %Bl%ﬁlcﬂlesﬁt%{lﬁilr@c adB@ls 2 1 nhibitor

such as oblinmersen sodi um ( GENASE ; pl xantrone; inhibitors (see
def i ni t icamptotheow) (mctln}dmgthwymhn@cs@admmmmogn (Hé(éiﬁdéﬂh@b i@r-bel ow) ;

se nethrenln bitors such as ra cin,10 |roI|
RV NEG O A UPTDS ALl BTt RS SRBRTHE P S Sinh i (B p e a6,

SARASARBB})osta@ﬁdcamatraﬂﬁqe@moaaklhmuaﬁltge@taabi&esﬁaIca@ele@ﬁlada biklcdiarsym@tiiyes of

any of the above; as well as conbi nations of two or nore of the above such

as CHOP analagugshmedoritilleroxin pogdortblinacid: teipagige: sryrigrilysioR drshettirie

2°F Pear iiopnybATARdDifopitth BF 800180 MR HeLidhe AR SBRRME oo
I eucovofhilogues, KW-@h&Qrmd”l@Ba-ﬂ(MI) eleagleﬂﬂam anctefistated aRefcediotyimc| ude

"anti-hornonal  agents” docrlneth eutics" which act to requl ate,
redlce, SB?%%ambﬂntrcrﬂqn mttstaffq%esuélﬁ poehleragy uﬁ Crﬁ*iﬂ’fé@’h@ﬁl&?’ Céléﬁf%b%ﬁleﬁr@%?,he

gr oWt h QL GANGEE, iR AT AR DALABRC AL NBIREL RS ox DR HBLMGraLUt not

limted to: anti-estrogens wth m xed agoni st/ antagoni st pr

i ncl udi mggslplQing moxdnfite chi( NOICWADEXE) prednimyudtinx yodrsbaidde nyra¢cibmestafdene
( FAREST

ene, dral oxjfene, ral.oxifene STAO., tri oxifene,
keoxi feﬁlétr3saﬂf&a%& é@??i‘}@‘%ﬁ& [:95 tocuh e TSR g&w &%&f& nesifich as
SERMB; Mlﬁmaﬁme %%Itﬁ&gfs‘@§cﬁ’\ésttﬁ9bﬁed%gférhhﬁBlon@e%t bzﬁl%hea%ﬂi%ﬁl @§pe&ta Egeest rant
( FASLODEXO) , EMBOO (such agents ‘may bl ock rogen receptor

di per | za:tahdnannqnmgmmamdmahdnqagl_lcln euregald dSERe guﬁ\hml@qu et@ﬁdﬂwe% @zpmess ER
|evel's) ;. 258y onmt ase | LIRLDI {S): by oAl HRled IBES Gy hattRi tor s

such as
including dynemicin A; an esperamicin; as well as neocarzinostatin chromophore and related

chromoprotein enediyne antibiotic chromophores), aclacinomysins, actinomycin,
authramycin, azaserine, bleomycins, cactinomycin, carabicin, carminomycin, carzinophilin,
30 chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine,
doxorubicin (including ADRIAMY CIN®, morpholino-doxorubicin, cyanomorpholino-
doxorubicin, 2-pyrrolino-doxorubicin, doxorubicin HCI liposome injection (DOXIL®),
liposomal doxorubicin TLC D-99 (MYOCET®), peglylated liposomal doxorubicin
(CAELYX®), and deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin,
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exenmest ane (AROVASI NO), and nonsteroi dal aromatase inhibitors such as
anastrazole (AR M DEXO), |etrozole (FEMARAO and am nogl utethi m de, and

ot her ar owatas@7p¥shi bi tors i ncl ude vorozol e (R VI SORO), poggsstmwobi7acet at e
(MEGASEOQ), fadrozole, and 4( 5) -i m dazol es; I ut eni zi ng hornone-r el easei ng
hor none agonl sts, jncludin ns(g)pﬁ)r ol Lde 30 and ELI GARDO), goserelin,
buser el MM uch AsmifomyCi ﬁF@§a n@? W PJYELYPHes such as
megest “fsle RERLAL Eoﬁ@&n?@ﬁrﬁffbﬁﬂﬁzaﬁecﬁfe@afn%% 3683rabibin, SRIIQLENS s'?ré';%z&%n

di et hyl stl | béstrol and premarih, and androgens/retinoids such as

f | uoxy meslicesidmeybealthex, zaostagn wmilgciacii-aaabeléas stdhrais desthasreaptej st one;

anti - progester.on en recept I

ant | - ande SELALSE fEEMZA PR Plnr R LT R B LD AT R keresittbingio
2011/ 07QX§§B@A®§%% 6@H3LELAnd BTSSR Gatly faecand atlieyusabich.asaci ds or
derivatives of any of the above; as wel| as conbinations of two or nore of
t he abowlenopterin, mqﬁhm@%@w ]PFefoﬂ?Fﬁr’@b trongirexgienpuringraglogs serhe fhidarapereds to a
conpoun | I f el |

cxcpr osor NaCaaTTRES: hlaBptlt, oAl hg B Baes it gt B B,
agent nwyazaeridine oahn@ﬂnr %lygamatﬁme; ardebyylrrﬁiﬂmﬁ; 65x1ﬂhﬁdmemﬁaitag@e doxeedihs, (such
as a cell expressing Bv8) in S phase, Examples of growth inhibitory agents
i ncl ude 2AGORERS RRELS EAlbEROR% (droragianolone RsPRIgRate FDitioptagoly MepKIosARr ~ t han S
phase), t Cl assi cal
N hase ‘BlOGER: LAl HMAR S RILRR, pn T AREREHIERY) = 2 Ranes.
and t opcne;ﬂemﬂreasmlﬂ ds fralimidadidy rasegatohe asd ogpbasphamii i giyco:sﬁiepammblesmhmc acid;

daunor ubi et oposi d | e cin. Those ents that arrest Gl al so
api 1 ovBiuRH GRS BesPual bRR iR S RO TRy SETRGPIGgENt s such as
tanoxi f %l'i‘azuﬁ{oﬁéi@lﬁ)%ﬂnnéj %H@hﬁfﬁ%ﬂ %taté‘%ﬁ%@trh%ﬂé‘ @d@%a&'g’%ﬁiﬂ hitrate;

met hotrexate, 5-fluorouracil, ara-C. Further information can be found
in NEndélb'é@hnulamdemtmelomd@dan, anj@ﬂR@beI@ $helr asBagytansgfe a@dm@eqrmtc@mpt er 1,
entjtled . Cel cyc qu atio enes, I i.c drugs" by
VU bk mmiesipronY Sy TR b TR pPS A sRER R gtk uiiy oo o

t axanes 1&s@agﬁttdn@x,@leth@n@dmﬁﬁ O%?b%hrbaﬁﬁ@ RSN ® paRE&Iche dGHMEN(JEIBN el f rom
the yew tree. Docetaxel (TAXOTEREO, Rhone-Poul enc Rorer), derived fromthe
Eur opea®rgdigts, EygencsQRi):gyraneae;ithizakial ggoferans spEastmaana); termaxamioacid;

Bri st ol 4 Wz?@éo@%b?)tr ﬁ’l%ﬁl hétﬁ ﬁhm?é“%%%ﬁn%%@ﬁ%‘s" Eﬂe%%?& %?0%(1 SREARI R

m cr ot ub Fort tubulTn | and s I ze preventing
depol yneasmdhﬁtA o} an2Qiski o hurtthait \tisddsmet( AR DISINHD tHIDDBSﬁN@)tdasmazme cel | s.
"Doxorubicin” is an anthracycline antibiotic. The full chem name of

do¥br ubifgnyomastine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside Ara C”);

(85-ci S)tﬁlé{%gg (téx(ﬂfp eﬂ% dﬁaeﬁta@gf {T'A@S@ aa'lﬂrurh%))%ﬁ§ﬁ1%é1%ﬁ¥lﬁﬁé‘1ﬁ§t¥élé lafioR ofr 10-t

et rahydro acet oxy-5, 12- napht hacenedi on
e. The Ipecmaszd;c@ABB@oﬁInNE I‘qoamsdmtqml (lirepOTHRE®) pédorntneila6poboywentd; de,

such as n?erllrcaptopurlne; methotrexate; platinum agents such as cisplatin, oxaliplatin (e.g.,

ELOXATIN®), and carboplatin; vincas, which prevent tubulin polymerization from forming

25 microtubules, including vinblastine (VELBAN®), vincristine (ONCOVIN®), vindesine
(ELDISINE®, FILDESIN®), and vinorelbine (NAVELBINE®); etoposide (VP-16);
ifosfamide; mitoxantrone; leucovorin; novantrone; edatrexate; daunomycin; aminopterin;
ibandronate; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO); retinoids
such as retinoic acid, including bexarotene (TARGRETIN®); bisphosphonates such as

30 clodronate (for example, BONEFOS® or OSTAC®), etidronate (DIDROCAL®), NE-58095,
zoledronic acid/zoledronate (ZOMETA®), alendronate (FOSAMAX®), pamidronate
(AREDIA®), tiludronate (SKELID®), or risedronate (ACTONEL®); troxacitabine (a 1,3-
dioxolane nucleoside cytosine analog); antisense oligonucleotides, particularly those that
inhibit expression of genes in signaling pathways implicated in aberrant cell proliferation,

52



25anti body or i munoadhesin (see definitions below), which conprises an Fc
region. The C termnal |ysine (residue 447 according to the EU nunbering
systen) ovotha/iFe1ssegi on nay be renoved, for exanple, decrag2@uosfieeati on
of the polypeptide or by reconbi nant engineering the nucleic aci d encoding

t he poly ti Accor , osition conpri si n aV| ng
an Fc réﬁéﬁ g}f@aﬁlapwg‘gfﬁ %has Raf /iRt @ﬁdéaweeg% 5& %E%rp éﬁ'@ie

K447, wighhiRds! suﬁMJTHERWI@PE@Qa&lﬂB a?ﬁfdtgreﬁe EHeraR)?/'vBéQ@iHéé ﬁﬁ%xﬁ‘ﬂn{af& and wit hOUt
t he K447 residue. ‘individ jéct,” of "patient" is a

vert ebr a&IeLOVECE@J@awancmcgﬂdﬂNEﬁtT §N®mecmeramé6/%a1(3)®S/aeplmmmmlllsommww s

2011/ o7 sHEty BB rol OB B0 bE i Gt BRRFIREY hEF e Wosoratenits o

dogs, amhyb9r SE) 24P (sufRnas ,summer@nplﬁiea)t perifobin€ SCCORL Nir@ B (R Mefocodb
mammal i s a hunman. An "effective anount" refers to an anount

ef f ect i W& ctogicoxibl agrisosan irljbitgreeigoBS3bh); bartpgomer@4sldr 4DERY: @Eh7éd%e t he
desired t%m%l 2 1'5"“7712 é)fa?&ﬁg%é?gf %t ?]-%Hllu&tor‘r’f‘ch 5@8‘151%9&%'% | Galdy effective

anount " sta nvent1on, agoni st 'Oor antagoni st may

vary acGOENARENSE®poiangoss HGES inhitdtotd Geasddintiat kslowpeyrosiax kinagd wei ght
of the individual, and the ability of the substance/ nol ecule, agonist or
ant agonii@hibieys &icr drfinifopy éelpwécﬁeﬂe%ﬂeﬁ%@nq kinpyraniufgpisisueinds rapamycin

t hey ape §1}cf1%114sy R%fP‘k%pN‘Eg@e)aP@%&gdtfaﬁs m% tor s ia§ Rynd¥nib g%tﬁ a6

detri rre fects o ance ecu e, agoni st or antagonist are
100ut weiSHRAISAR 1\f[)wend plerapeditticalqy dtopelbtebiefsalm atidebf drivativod dfpnppfitheacti cal | y

effective amount' refers to an anount e Y t d es d f.or periods
of 11 me "RRGESLRFY o EamhRAIGy NG OBLs Edp ARy HELE CPLeth (oo Riehl | y
but not Bec&s sRhid Merapy 'EB? @y&oﬁfo@@m’ﬂlé@td'&oﬁﬁﬁﬁl 'v%wﬁ%t%% b ?ﬁé@hi@@lﬁ)ﬁe-%ﬁlhor to
or at an earlier stage of disease, thé prophylactically effect]ve anount

wll be H@@mefomlattm&@p@matmanﬂ rpgisfcherith velightio(ELOXATRY r'act or y"
re[ ers to the re%?%ﬁna%ﬁ non-r esponsi veness of a disease or condition to
¥ eat FRAPTEE Vg e L}%CQP’ "% neopl astic plasma cells increases even

t hough treat mRmotfergeueNgentyrscRiihéd Rereibinelidening hdifendl@kentsT &f ract ory”
refers a resistance or non- responsi veness to ani prevl ous treat nent

i ncl udi ngudastine Hstapeptigst adhi¢hoact WaeRu gl sdoes. dlockaer inbikyitegeliftces egent s and
chemot h%ﬂﬂé{ l?a?tcgﬁaﬁlfo%oté BheGSoL Al db cgﬁg%?d*rﬁr%?ﬁlgy 85 H@nﬁo%remh%glséﬁfe actory”

refers an |n r|nS|ca Y non-responsi veness | sease or con ‘fon to any

pr evi ousndliding, rwnhotdﬁﬁmd ot Mgi-estidigCiks Wil agosd ?fgbnlsﬁiiﬁthgoﬁhm pagiaiicclagient s
and/ or chenot hera treat ments. In certain e i nents, the VEG- antagoni st

i s2hn aktmoxy By ® ﬁ@waﬁﬁemqué%rtgr%f%pﬁ@é%%@@%ﬁ@@nld&ﬁlf@%
pati ent d?olbhk&%,sl%kgﬁfe%c EE)VIStT%@f 'Eﬁ@(rlfcﬂé,%@?ﬁglc, and selective estrogen receptor

modulators (SERMs) such as SERM3; pure anti-estrogens without agonist properties, such as
fulvestrant (FASLODEX®), and EM800 (such agents may block estrogen receptor (ER)
dimerization, inhibit DNA binding, increase ER turnover, and/or suppress ER levels);

25 aromatase inhibitors, including steroidal aromatase inhibitors such as formestane and
exemestane (AROMASIN®), and nonsteroidal aromatase inhibitors such as anastrazole
(ARIMIDEX®), letrozole (FEMARA®) and aminoglutethimide, and other aromatase
inhibitors include vorozole (RIVISOR®), megestrol acetate (MEGASE®), fadrozole, and
4(5)-imidazoles; lutenizing hormone-releaseing hormone agonists, including leuprolide

30 (LUPRON® and ELIGARD®), goserelin, buserelin, and tripterelin; sex steroids, including
progestines such as megestrol acetate and medroxyprogesterone acetate, estrogens such as
diethylstilbestrol and premarin, and androgens/retinoids such as fluoxymesterone, all
transretionic acid and fenretinide; onapristone; anti-progesterones; estrogen receptor down-
regulators (ERDs); anti-androgens such as flutamide, nilutamide and bicalutamide; and
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25state, especially the return of synptons foll ow ng an apparent recovery
or partial recovery. In certain enbodinents, relapsed state refers to the
process oVoretwnmisag to or the return to illness bef or e PCHAISPIIOWH1T6E
treatment including, but not limted to, VEG- antagonist, anti-angi ogenic
agents and/or chepot herapy treatnents. .In certain_enbqdinments, relapsed
state rONERECEEIG é%@@@ﬁf‘s&aﬁ% aeids oF aﬁrﬁ@t&ves S G B0l Pneas af t er

an i ni ticghbafieRdMRDRR ARRe bOtHR apatcer 30t herapy conprising a VEG-
ant agoni st, anti-angi ogeni c agents and/ or chenot herapy treatnments. In

certain enbodi ieawth inhibetoyE@EnEtagontd hercin raferstota cogip@Endt ¢dyojphpitiothe t er m
"efficacy" ,is,used herei.n in.the broadest sen nd, refers to .

| mnoaritiel] BBt Gt 69 <ol 6h e e”h a7 SRR BkIRO Eldsh F1ep ron e e

des§ r ed tif £:06kh inhibiteey @@nﬂnﬁm@%m&&hs\i/%ﬁﬁma?ycd@éﬁﬂlé E@eﬁtﬁ%e oeoeligal
observed effect of an inmmunogl obulin, 2011/ 079185PCT/ US2010/ 061760

ant i bodysush aFa cell skpyasspreoBed)nn iphese Upxanipiey af @yewtd. inhihiteryragents inshssdi ment s,

ffi ; . | 0. b :
oL oo haf APk b FP R A0 | THRRS ARy 0 AR e e o
I Munoglimdugt i1, arfest andadyphase dreéest. uSiasgicgd Noiphade. blddkesanéladathe vixads ment s,

efficacy refers to immunoglobulin's, antibody's or Fe fusion protein's
abi | i t y (Yigcspingdne sinbiastng)ciagpncss snddproignmerpss IE glikiorpsuch 3p doTPHbISM. o

di spase, . aGLud] i 0 ef i i i T, m
"EREG © Fpp DAL UNB Rl R REACH I b R, RS MRS Mt amont GIEG BT
f usi on pwveot ieinSphaschricstdfoe esaraplecBpdndkylhthd sgentsatieetantor el gsalnisoac.and

maxi mum, I n_ certai n _enbodi ments, EC50 represents the concentration of an
| runog CBEPTANC. NGB Pl Ty TSNSt e Bl OGS & BOGGE - e mal

ef fect iiSfoARSfV@d be fBukeih M RBROFATRRS «dECPR: VBRLERE BLSIs LPE RlaSMR OF
serum concentration required for obtaining 50% of the maxi mum effect in

vi vo. EfGhapteey, éntitled 8aell oyrlecrogulationncogends mod sntizsop sty duigs'dut Mugrkehne

abiJity of i body, i.0 Lotein nj ugat ed | ecul Q

cohpos €7 nlSE bRy Erfdolhg oRRR sk a3, SPRUIR R GE iRttt

et ast asiSaricak@n RILOYSthCRIiVEd Bbmlthe §6W lnicor Bobet@fel T AR THRE® RhdéHe- NOr €
synptons associated with cancer. The treatment is considered therapeutic if

t here i $oukcne RexahgrayedfroadicErencdnryerh és yrammpintorticraaalaguael rachfaxelancer ous

s, . iy ' . : |
Gocr oasd RO ROV AR IO bR ARAIPL B Roc 3R AT B Mt bl SBREE - 0
ant i bodymictibusdsdronp fubluéin imeérs and ptabidize thicrotubaldk By peaveatingodgpobinidrioati@f, t he

20 invention. Antibodies, fusjion protejns or conpositions of the invention
ca# be t@g%fbwswlb%lnﬁw@gmqfﬂwseﬁm&aﬂ%e tumor formation inin vitro, ex

vivo, ‘and In <oy 8nARFAVS an E%ra“cgélﬁt%r anEiB%‘ii@Pghe 1] LiAfYal ian%!o‘fﬁP;?&Hbicfnor

exanpl e, be also neasured by assessing the duration of survival, tine to
di sease 1p(SgriesHi-[B-aiiddR,3, G-lralcorgpdndexorlaxesyrRy ] oxidF7at D A 6-tekahydsponse,

oo Lo e Shh 3 BERET S oSAR RS JERSHL o0 b assessi o
The term “Fc region-comprising polypeptide” refers to a polypeptide, such as an
25 antibody or immunoadhesin (see definitions below), which comprises an Fc region. The C-
terminal lysine (residue 447 according to the EU numbering system) of the Fc region may be
removed, for example, during purification of the polypeptide or by recombinant
engineering the nucleic acid encoding the polypeptide. Accordingly, a composition
comprising a polypeptide having an Fc region according to this invention can comprise
30 polypeptides with K447, with all K447 removed, or a mixture of polypeptides with and
without the K447 residue.
An “individual,” “subject,” or “patient” is a vertebrate. In certain embodiments, the

vertebrate is a mammal. Mammals include, but are not limited to, farm animals (such as
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sonme extent, of disease progression, including slow ng dowmm and conpl ete
arrest; reduction in the nunber of disease epi sodes and/ or synptons;

reduct i orwOorol1espms si ze; inhibition (i.e., reduction, SCORSAEOBOLI0 Or

conpl ete stopping) of disease cell infiltration into adjacent peripheral
organs and/or ti ssueE; inhibition (j.e. rgduc ion, slown own or canplete
30st oppicAYY) HOTHIERZEeP LD WY ¢t Hags andROSEY R HHEh &P edbiEe INGHER may,
but doesiRlinhaYe at®mmgSyhhuidnt he regression or ablation of the disease
lesion; relief, to some extent, of one or nore synptons associated with the
di sorder; i ndyeadlective arheunt'erefirhtoodn aihamasedtivecatplosagentiad fanmerfiods awinng
treatnent, e.q. r.ogr ession-free survival; jncreased overall survival;

i gher PERpBIZa0AERET BRdraredshereciisd Alpbylerl "8Ta given point of time
fold owi ng treatmeRpeuticy ¢AdcHVE AbBRFPETA WHRQAHE A& of the invBMtiodTBLAHiIgNaNCe
t herapy"” is nmeant a therapeutic reginen that is given to reduce the

| i kel i h@pdntegordstspaseary aeagrding tefagiorpch pethsi ditpasovidtptagnatss eandieeighyofcan be
provi de e I h.,of. ti-ne, | i t led t] i ods..up to the
i e spdis il o Moyl B sub et Hh PRt ORSor bBoRELL R, (0 t1'a
t her apy desirddregonjdinahé tuaividiadh. Anthédapdutionllpefiettive amalntibelkaphem whidchages
used for nmi ntenance therap%/ can vary and can include di mnished dosages as
conpar ed"Y PxiotEamerialetfests thﬂh%&ubﬁ%ﬁ%ﬁ‘émekewlﬁe%g@ﬁgﬂr or antagontshgiicyy ant

they apy'o Resigid vyahet 5O BN AL M QRreAt &SI K eal WNBELL RO RYHeNce Of
regclf dual”” |6gggégegy§a§ }%{a&pglét%c e ,efgdcl) %s et@tg' re udéi%g’ﬁ%ecar%eg?%? seé%se

recur r emefers td e agwoaht affecads, ay dodagesrmddpypdrsods of pmevecdssargctorackineethof t he
cancer, and therefore to reduce the chance of 10cancer-rel ated death,..

Adni ni sth%{fqdd?ﬁOPhyﬁaC@BmuHaﬁfyBﬁaW R R PECE aﬁ%ﬁtﬂﬂ& ai?éﬁfl_?% Bgent s
i ncl udegyibay %}iéint%%' At LEOREH FHRF dRRECHR %ﬁ?ﬁh&la\éﬁcﬁﬂmff@cﬁ% ahbe1 Wil bany
order. he term "simul taneously" or "conCurrently" is used herein to
ref er tdesadmnrihgthestpicatncadlfy cffaetiveranmymé t her apeuti c agents, where at | east
part of the agninistratio verl.aps in tinme. 15Accordjng! concur. r ent

Pl nistrat i ohal e puaey R laBb Ty i chalonTRane PGS Ut hstsapr BIRe or
nor e agentcatertt @] Méasindlet 6f ndbpreeOplalidh Belstilgcaditninsthoath datnaéntane or
nore other agent(s). A "biological sanple" (interchangeably ternmed "sanple”
or "ti sgirenyrIncesrtpingaphsidemynts ko iepa s sdictory alicfass ¢ resfstangerpr BO-ypes obt ai ned
froman |ndj vi - b - ' St r Ltor] ay.
R R e S T A SN e

ori gin, asgilbpéehit hgsiteargiasipmethesdpghreasneantddi laRSHtaia patoddnendy, thd tsswe cul t ures
or cells derived therefrom and the progeny thereof. The definition also

i n&l udesTERRAEsT{FHN H%R%@W@%ﬁloﬁﬁ?ﬁpﬁmlé?@as ol dipgpsqaycondition tpay r

procur enenf Gitn tikifgh F Wheh Sordi § 28R RlcUBLAL 21PN, OF

enri chnﬁ%?ugr%cer%gicﬁﬁgégﬁpgn%, su%% 1%,5 pront%é? scgdgkp(k)l g‘%m eoti des, or
25enbeddheamgothorapy sreatimentl ild catais embddimehts, the\dEGE esthgamstngapantp¥3€d. The

term™ biagtligg(jygal
“Relapsed” refers to the regression of the patient’s illness back to its former discased
25 state, especially the return of symptoms following an apparent recovery or partial recovery. In
certain embodiments, relapsed state refers to the process of returning to or the return to illness
before the previous treatment including, but not limited to, VEGF antagonist, anti-angiogenic
agents and/or chemotherapy treatments. In certain embodiments, relapsed state refers to the
process of returning to or the return to illness after an initial strong response to a cancer
30 therapy comprising a VEGF antagonist, anti-angiogenic agents and/or chemotherapy
treatments. In certain embodiments, the VEGF antagonist is an anti-VEGF antibody.
The term “efficacy” is used herein in the broadest sense and refers to
immunoglobuin’s, antibody’s or Fc fusion protein’s ability to produce a desired effect. In
certain embodiments, efficacy refers to the maximal observed effect of an immunoglobulin,
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sanpl e" enconpasses a clinical sanple, and also includes cells in culture,
cell supernatants, cell lysates, serum plasnm, biological fluid, and

ti ssue sawpl2es/079t3¢ source of the biol ogi cal sanple nayPbe/Usediod6étTbESUE as
froma fresh, frozen and/or preserved organ or tissue sanple or biopsy or

aspirate; od or a bl qod consti t uent bodi h as erebra
spi nal @Pﬂ? Y Q5G4 AR PRLFD di thuTRS Egriealn crqrﬁa}rbéymleﬂdlmﬁ% cLfishey S5O d:

cel I's franpenhrihh '??%niuﬂo@%%lﬁ{ 'af?t'Ibd?iSz cﬁ%%&&{@”&el&f It Rta I SSlimedtd SONE
embodi nents, the biological sanple’is obtained froma primary or nmetastatic
tunor. Thecaby oﬂf@glt@&le oty ef maynmomgi®bulmoanpdlspd§z19r Rhﬁtsmnametenotlnrwattmnal |y
internixed ue i n. nat ur ch as. preservati ves, anticpagul ants,
but £ er s cTofinito SFicht Rt bD oo iR i BRGRATRE RS it s B o

20151/ 07%1&515’%&1&&1@&@&5-3@916 course oF@ﬁraﬁB@oP&lHi@@a%@smﬂﬁﬂﬁlg%hﬁlcam%ﬁ% of a
tissue sanple is meant a single part or piece of a tissue sanple, e.g. a
thin slideBngtha¢igsue or cells cut froma tissue sanple. It is understood
that multl bl ansSahl a6, Olrl SEHE SATRLER R BKERLAE SUBRALLA
anal ysi s according to ¥ esent | nven g idi e sane

sect i on fediod pmlewshaﬂmh@des a asspbyseadlfatay Dbidan fiy RREIRgInd ahaxamdmah ecul ar
| evel s, or is analyzed wth respect to both protein and nucleic aC|d

The ter ﬁ?ﬁﬁﬁambﬁél&ﬁ% ECs¢ @Plf?ﬁ?lﬁ% thSﬁoncenHﬁtaW@%%umr@a}ogB@#besqnﬁ ey o1

t her ap i Q@ o] form as
o ber i B R el % o it e R A O e ol BB b et ve.
and mhl¢ﬂna&n$&h®pbmnaadﬁrmn@nmkmUGmmongnﬁ&iﬂhobhnﬁﬂgﬁ@%uﬁaﬁnnmﬁamhy toxic
to a SUbtht to which the formul ation mould be adm ni stered. Such
f or nul at® ?f‘é”r’fﬁ’)? be sterile. A "sterile" fornulation is aseptic or free
fromall |ivippgcdByGh QeLERNA0& rﬁ’ﬁ[%et&%idns@ﬁ@& 8§ det@& %ﬂﬁé doilipbed’ when used
herein refers to a conpound or codnposition wh onjugated or fused
directl wnnlpociyn@lrﬁtse(m Ibrytenm agoniegged madeate, asa aomwlmmofatm thvpntadyetoonhibit

bod | f th g
o 1 uoedr et b i T ¢S ndralBal BRI Pl Slbdon GRS or

fluores @%Ftdn@%b&lat@d withRaldRe TRSRednecatls eamyIEdd thelapBiglc if RYe §afoal yze
chem cal teration of a substrate conpound or conposition which is

det ect alskamplzor capetiayigthagropdlear metestpss phedngereuperlisnerpdiarptean ofpnget ept abl e
carrier (0).4

manmal %%F%éﬁéﬁbosegﬁmﬁuaﬁ&ﬁQ %k%ﬁ gggggfqgﬁl?Qﬂﬁ%egf¥g%¥%%@y§&(%mﬂéd

O ten t hémpliysitiohegiat ahtiodgce apiabpreteanaicbgiigitsd aiol@ylions ccmrpdmfd‘naffehle

sol ution. Exanpl es of physiologically acceptable carrjers include buffers
suth as nb\f?ag%aégtlb@% Sbston RIS OR 6PMBPHUSOT ARg g¥entioniGap Rf drstrddoy f:ﬂlevud. ng

ascor bi %b’gﬂ' 5 rei @ (GRBPFSERYULEE i3S, ¢ fc L E2Sadd@n, \%ba.%yiys 190f @a?l'cgl{ﬁ?f)dg{“ i ns:

pol ypept | proteins, such as serum’al bum n, ge atin, I nmunogl o
hydr ophicfficcpot yiners, sﬁcuwlxamslepbd: yiso mehpyred by asdessmg thﬁﬂmuatleum pflairevelhtias
gl yci ne,

| ut
i Laconds Placd PafiiessRaT | ERBLiryarar BUCS (D SRR ETO0se AR DR et

dextri ngjfechel ati ng agents such as EDTA; sugar al cohols such as mannitol or
sorbitol; salt-form n% counterions such as sodium 30and/or nonionic
sutf act ant s Siluoicahbe ENITy mpasiuyast thyydsegseing lvpdols qnp@nts, agd inhibition, to

some extent, of disease progression, including slowing down and complete arrest; reduction in
the number of disease episodes and/or symptoms; reduction in lesion size; inhibition (i.e.,
reduction, slowing down or complete stopping) of disease cell infiltration into adjacent
peripheral organs and/or tissues; inhibition (i.e. reduction, slowing down or complete

30 stopping) of disease spread; decrease of auto-immune response, which may, but does not have
to, result in the regression or ablation of the disease lesion; relief, to some extent, of one or
more symptoms associated with the disorder; increase in the length of disease-free
presentation following treatment, e.g., progression-free survival; increased overall survival;
higher response rate; and/or decreased mortality at a given point of time following treatment.
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PLURONI CSTM A "liposone"” is a small vesicle conposed of various
types of |ipids, phospholipids and/or surfactant which is useful for

del i very wD 2a11dv7e35t 0 a mamal . The conponents of the WOT/US2010/061760
2011/ 079185PCT/ US2010/ 061760 | i posonme are commonly arranged in a bil ayer

formation, sim |ar. to the lipid arrangenment of hiol ogical. menbranes
Conposi ti ons Brf’hén%{ﬁﬁep@né%heéﬁ& B_%Pﬁe_%%t %ﬁerﬁﬂ@tﬁcﬁ%m@%tﬂgft%%wiﬂ @fréﬁ?%“ﬁlt@e
monocl ongklih i (REACIRPRRHEM of"\bﬁ)gfegsi&h eVBERARNES thEhBy IcBY BObIRCA S, &R0,
Fab', Fab'-SH and F(ab')2 fragments of the anti-Bv8 anti bodi es providéd

her ei n. 1digdsef tane.iihduging caigneéest tsme peridsls uprte dteddfetspart ofalie sulpedl nmeans, such
as enzynat.ic di tion r may. .b ener.ated by reconbi nant techpi,ques. Such
ant i body PGSR L B e aRT TR S AT RPoL Y ety Bt e Lser
fors t he adilitighal hdrepiad) dD6AGEARGH b MHIANTRIh GBSy ¢y Bl Q.indRddnocl onal
anti bodi es are obtained froma popul ati on of substantially honogeneous

ant i bodid&sinisheg dosaghseas qoanparaiigldogases bendi fesotbentypessifiberame popul ation are

i dentical exc: i . r.al i i hat. e
present i n°m AGaREHRRRT" Birfa T8 detRrENEL LR ST MHRR AR o
char act e¢sidifal Hieasarhn bodstc@sd, Rotas betcdgeeathatixit of dis@ke eicantmdee Tavtgoblasti es.
15The anti-Bv8 nonocl onal anti bodies of the invention can be made using the
hybr i dortlurartiBerany is4e PEysRGPHEEENES okibR (catccpang therefRgy toreduco gl dhgneq afg 75) |
or Jray he &E@&@Mdéﬁﬁ.o”bi nant DNA net hods (U.S. Patent No. 4,816, 567).

In the hy%rl doma nethod, a nouse or other appropriate host animl, such as
a hanster, i Admnistratied"ih cobination vthi eyt merctfheberphadpmeic aperas schapabl e

of produci@gmgnti odi es that 20w |l speci.fically bi n% to the protein used
for i mmiH} OF. COLTEBA RS COBCBI e AT IBANY NIGhi nal s by nul tiple

subcut aneous T(Ié@émf”fsiﬁlﬂltta[&%sﬁir’t &n %éﬁc&i‘eﬁﬂy‘i RIuSEd hQ83 t8FcfBB aBRthi§ation
adj uvant. Bv8 may be prepared using nethods well-known in the art, sone of

whi ch aoé twapt mere tHewpeltisegeiterehare aFHoast prrwpthe, admegistndsionanverlgpsod diend. on  of

R i e N o

chain. lofe ar plogd Sfch®S) @RBAGHSMRRE disehitiiBing R KIrhiRTEUR1GEEf Weld? nforBéiiret 9Gl
fusion protein. Animals ordinarily are i muni zed agai nst i mmunogeni c
conj ugatgents. derivatives of Bv8 with nonophosphoryl lipid A

(ML) el e AMORNGP! kS A o MBSO SRSl F,
Two weekscdmpBsestahariatyi afabsipRrtgpdsabdsdied] frdnmtad iddividOslayd chabeusarihaal s are
bled and.the serumis assayed for anti- Bv8 titer. Anipals are boosted
untd 1t idga@noﬁ}caﬂré%q}gt_onng assay. The definition encompasses blood and other liquid samples of
biological origin, solid tissue samples such as a biopsy specimen or tissue cultures or cells
derived therefrom, and the progeny thereof. The definition also includes samples that have
been manipulated in any way after their procurement, such as by treatment with reagents,
solubilization, or enrichment for certain components, such as proteins or polynucleotides, or

25 embedding in a semi-solid or solid matrix for sectioning purposes. The term "biological
sample" encompasses a clinical sample, and also includes cells in culture, cell supernatants,
cell lysates, serum, plasma, biological fluid, and tissue samples. The source of the biological
sample may be solid tissue as from a fresh, frozen and/or preserved organ or tissue sample or
biopsy or aspirate; blood or any blood constituents; bodily fluids such as cerebral spinal fluid,

30 amniotic fluid, peritoneal fluid, or interstitial fluid; cells from any time in gestation or
development of the subject. In some embodiments, the biological sample is obtained from a
primary or metastatic tumor. The biological sample may contain compounds which are not
naturally intermixed with the tissue in nature such as preservatives, anticoagulants, buffers,
fixatives, nutrients, antibiotics, or the like.
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Alternatively, |ynphocytes may be imunized in vitro. Lynphocytes then are
fused with nyeloma cells using a suitable fusing agent, such as

pol yet hylwoeogloyess, to forma W 2011/ 079185PCT/ US201@COABZE0/0bwy60 | doma
cell (Goding, Mnoclonal Antibodies: Principles and Practice, pp.59-103

(Academ c Press, 1986)). . .. The hyhridoma ce|ls thus ared are seeded
and grown in Qr thginy 585 Regpingr seqhion; 8 tige SBH“BJF’ b JI5AgL %@?ﬁﬁgpﬁ%%ﬂl@c%‘?femre

subst an%@fssﬁehsaa Iglé‘ hi é)htthljfl @ﬁ‘ce%f‘%i%ﬁb SHcehY EM‘ | f¥sth a%fssdeh;@ ?}H”'fltv'%‘%ﬂde@t%& nt al
nyel oma cel or exanple, if the parental nyeloma ce | ack the enzyne

hy poxanttht rmeﬂgluia neatenp hﬁ@qshc) paryglsyinay batvétf:e rad wbﬂed@@lliw apalyHPRIQording o

culture nediumfor the hybrldona i ude hypoxant.hi €

oo ot AT ReSL RGOS J ke SRPOR st e She tomsd FistieamRE Rt e

gr o h %BtH‘iﬁB’B_ﬁoQ@fdapérﬁi%ol%&hlhrslevﬁé Qr 84 4Rtk 20N Qlires el tobodH SrotdiPeR] t hat
fuse efficiently, support stable hlgh | evel 10product|on of antibody by the

sel ect eduglqtcidsstly - pr oduci ng cell's, and are sensitive to a nmedi um such as

HAT nedi um d la n
nes. such ageqitab AR S RERMEEE 5 Phaffichuce LmBHER Shofs U B0 o
from t hdorballiidnfistfeisuba p@@akatﬁnsﬁhltlbmtm eichGant @k to mamitDhegdlogiall uftrityi a

USA, and SP-2 or . X63- A%8 653 cells available fromthe American Type Culture
Col | ect i96#he aRFrKingrgdient iskmeRigchine andavhich, crifring a9 iRy oINS AN

heter o fﬁeﬁg of
hu?rogn %ﬁéoc oné;ﬂbg%ﬁxﬁla?gﬁ &Q@\é}%}l%&% mé\%@%&f% ; %ggll t?%gll?hagr odeur
et al ., fodomdaticonatayArtstdydey Producti on Techni ques and Applications, pp.
51-63 (Marcel, Dekker,. Inc., New York, 7 Cul ture medi.um i i ch
hybri doma celt SStEHE Waﬂanﬂss“&%%%?fef&eef ‘?T?‘ﬁ%’d’mﬂrf"&ﬁo%ga%% ohal

ant i bodiggsredi rected agai nst Bv8. Preferably, the binding specificity of
nonocl onal anti bodi es produced by hybridoma cells is determ ned by

i munopr eci pilthatwaod "lsbelbyhan ubed harein oefoisridiarngmasead/or walesigion which is

ThE bf naPHGEary Phot S SR L R Rk DGO R s AT R PE e

det er m nabdy sddtrhali@esidekatich aMat Ydkentad wHidhsiOR hjughted ofARREd. BhORBEM |
107: 220 (198 ? Af ter @%brl doma cells are identified that produce
ant i bodinesy ielfbReleebledd gs pedipibptepe labelsor flupreycenlabiele) orabn the cesg of e

ot andar ot RisHRT AP e ot bR il bEDBRGERBRESLRNG SREUDR,
pp. 59- IcH Rdattenble. Press 1986)). Suitable cul ture rredl a for this purpose

i ncl ude, for exanple, 30DI\/EM or RPM - dium |n addition, .the
hyBt i doma cel pgrr}r;%, %@S%Wﬁn inclyd Waggaceutlm?ly acceptable carriers, excipients, or

stabilizers which are nontoxic to the cell or mammal being exposed thereto at the dosages and
concentrations employed. Often the physiologically acceptable carrier is an aqueous pH
buffered solution. Examples of physiologically acceptable carriers include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low
25 molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides,
and other carbohydrates including glucose, mannose, or dextrins; chelating agents such as
EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming counterions such as sodium;
30 and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), and
PLURONICS™,
A "liposome" is a small vesicle composed of various types of lipids, phospholipids

and/or surfactant which is useful for delivery of a drug to a mammal. The components of the
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ascites tunors in an aninmal. The nonocl onal antibodies secreted by the
subcl ones are suitably separated fromthe culture nedium ascites fluid, or
serum by worroawm7psaal i nmunogl obul in purification WO PCT/US2010/061760

2011/ 079185PCT/ US2010/ 061760 procedures such as, for exanple, protein

A- Sephar ose, hydroxyl apatite chropatography, gel.electrophoresis, dialysis,
or affi MPPW%#YS ﬁﬁfﬂ&@n@bﬁwgeg In 2 rigy i atien, 8 mikaritH Gt 18] grrangsgionh9bnt | on
can be mRasS:iPY iMshitgn&onbi natorial libraries to screen for synthetic

anti body clones with the desired activity or activities. In principle,
5synthetic anti body clones are sel ected by screening phage libraries

cont ai niGuypshétiges t hat di spl ay various fragnents of antibody variabl e region
(Fv) fused t ha oat.. pr.ot ei n. . Such phage dibraries;ar nned by

1o by chr GHBBEBRRsBER S e Rl PR Py R Y BHE BB ese ng Py

f r agnentegcamnakdder®iin bhadopgof e ihentdes hlddb ardl, Jab'-$# andBaonbadghentt he
antigen and thus separated fromthe non-binding clones in the library. The
bi ndi ng % therraéi-Byeantihedics prvided herqinml hese anmbqdydrmements @abeseatadrivher
enriche . L] | i qe i i . of the
ant 1 - Byirea ol i 5500 AL GER: RS BERLhARERY iR °

sui t abl ecchniquge nSwhraagbodgfrgynxaedmpe bt ohiselie o hfimanizée Phwag&aghointe acf

interest fo|lowed by construction of a full |ength anti-Bv8 antibody cl one
usi ng tWéefFU%é@@é%@éﬂw PRBCHIFRYEPASF OIS fSHh PHP¥r est and suitabl e

copst ant  r egiNgthdefemhl SRBEERE SR ek PGH ol JApliAREH oflubdRfdially REMRAERS Of

Protei ns of Immunol ogical Interest, Fifth Edition, N H Publiication 91-3242,
Bet hesdantpdids994.) thevidisidudl-aBtibodics corresimgnthi gepulitiondira fedtpalicreapt fan

antibody is fornmed fromitwo vari abl regi ons of about 1 am.no aci ds,

one. acioTgRFERE AR eur iR R A o SRR Aol RA bt hr Eoent ¢ hr ee
hyper vam@ti& “neepslofil” ¢RIPI&matidrhdy-sFeheidiibbt 8s AGDBetidS hiaRebs Vari abl e
20domai ns can be di splayed functionally on phage, either as single-chain Fv

(scFv) flisggpiemtibodies. whi ch VH and VL are covalently linked through a short,

flexible peptide. .qf cas Fab f £ LN -whi ch the re each.fused to a
colstant Homai: dntidveoddonal SRABRIE pr it ifV¥nfidn LAEH. Mafe 83K R8T L0 2

Ann. Rewybtidemandlethod st #831048 Dy (Kdh®d)er aASVusR 25@N1e3 (1975 by nandediddg phage
cl ones and Fab .encodi ng phage clones are collectively referred to as "Fv

I
25phage byIregpabingsyt DNy mathads §U.S. Patent Neeh@l4.2ies of VH and VL genes can be
separately cl - YR, i | i
randomy in 5‘ﬁ§%§l§{3¥18§1§%l es,&ls\hﬁlnﬁﬁlg%grn&tﬁ ﬁgﬁbgﬁnégg@gh%ﬁ%gsﬁgﬁgi agg‘%ptt)elrhdi ng
cl ones asinttesair¢d@ctlicit IMhpliceytee thaabrodudnor arReapableafipnaducingladtibd@ads that

(1994). Ljbrarjes fromi ni zed sources provide high-affjpnjt nti bodi es
to’the mhﬁﬁ %?Whlﬁ‘fg]@ttﬂl%%%n P&&Jﬁr Rt ghone haitrdiss it V%Féﬁam%dfj
Al 't er natih ¥@&hys EMu?@!eVﬁbEﬁgﬁéth (sfc?oﬁﬁﬂaﬁ’&it&ﬂléaggﬂ) ihj%lc?B&Vdfci?vSaan%l' 4ngl e

source of human "antibodies to a w de range of n- se and al so self
ant i gensdwiviitto l3v8angy baprapiarzdtisiog methode setlilmednby ti@ drf, Somb of whichlarg EMBO J,

L RS L DR LRSS SRR LR RSByt ol
primers deqiball BLIRG. NMABHE BMSEMHRAL Aninthls are immunized with a Bv8 fused to the Fc
25 portion of an immunoglobulin heavy chain. In a preferred embodiment, animals are
immunized with a Bv8-IgG1 fusion protein. Animals ordinarily are immunized against
immunogenic conjugates or derivatives of Bv8 with monophosphoryl lipid A (MPL)/trehalose
dicrynomycolate (TDM) (Ribi Immunochem. Research, Inc., Hamilton, MT) and the solution
is injected intradermally at multiple sites. Two weeks later the animals are boosted. 7 to 14
30 days later animals are bled and the serum is assayed for anti- Bv§ titer. Animals are boosted
until titer plateaus.
Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then are fused

with myeloma cells using a suitable fusing agent, such as polyethylene glycol, to form a
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WO 2011/ 079185PCT/ US2010/ 061760 encode the highly variable CDR3 regions and
to acconplish rearrangenent in vitro as descri bed by Hoogenboom and Wnter,
J. Mot. BwoOI2011/@22i85 381- 388 (1992). Fi | ament ous pira@aSe&1006E60 t O

di spl ay anti body fragrrents by fusion to the rri nor coat protein plll. The

ant i bod gnent di s d.as, si hai n_Fv fra n in which
SUH and b GRBrIC il dhinechud St sBe bt GibBrdctiEe- hah f@y

f 1 exi bl gAQQ{eﬁg@p{,équgg cer, e.g., as described by Marks et al., J.

Bi ol . 581-597 (1991), or as Fab fragments, in which one chal n |s

fused to pI I ITharlndbltldmn@tﬁbﬂhﬁlsaorsmubaredeftd@ti@nd eviraiotasitable lsokure gaddium
peripla y of a Fab- c ruc re whi. c ones
G spl ay J0 BHTRR S phagEup s By arepdER g Bille e SN B Coat
prof ei Nsnfifd h%al #8RIIhPEMls] Fol SHAQIE RPOO Pahtallin 1omcd 11s Ak dise e 19:
4133-4137 (i%ém e In ggne;)al nucl ei clfggm o?s gﬁCOdl negsantl body§mgne

frag rrenths’p@ﬁfa@ﬂ@lﬁﬁ guaning rhosphoribaeh draeebiase GAGRRE pe BIPRIOnthh g mendivam foral s
It ali t?}ﬁealli rﬁoﬁ)ﬁig&%& l&% nc%fl e%oxﬁl\{ﬁingogﬂﬁgpetbﬁn da%ﬁ'tﬁﬁ*gl 1neBFlA"Indl vi dual

is |nnun|z ener a n- an onse€, -an een cells

and/ or @hddiuth piwhigh dﬁb@t@ﬂldes pﬁﬁvbﬁﬂthagfdmhefﬂﬁﬂﬂibddidlmbmyt es (PBLs) are

recovered for 15Iibrar¥ construction. In a greferred enbodi nent, a hunman
Q)

ant i body gen&rétergtEweiomagicls yreghessdbrtifpscreflgentsr surmort ybae highrewl s

obtai ne Se. c mce
car Pyl oS RS Sk By BO Rl dnfB G GRERINC A e LARTRERING o
funct i omaddiendogesndisT amﬁdmtmd ynpmgdhiest) pofesigd herjonsaicdl liteatirdBwBrine

i mruni zat | lives r se cel | nti bodi es agai nst BvS8.
The. gendiuaTBR BT Hitan (e oML B GGG G B JaR oo HEars PERBLE | bed
bel oW.  from theARl fnks@Rad CANDIEHMRBL dedfer 28Ul DBYS CRAShiMES&Chdd $mpytat i ons
can be obtained by using a suitable screening procedure to isolate B cells

expr essiX@-ByBospedistaveilshdefioartbe Bowmgan Fpr@@dl)mre&gleptlm Roektillgepar at i on

1 L e Eanfiish SHG0E Rl PR e St h R b uiStare! Barysnsencs)

25AI t er maéd ¥&bdbed e thegRodlctioR beRim SemoBoasit antitddd! (Koz6dr, thefnbBLs from
uni mmuni zed donor provides a better ;%bpresent ation of the possi bl e

ant i bodyl3p 88} {18 % Bra@mlrér glo Merasiang! dmébass Rsedussion duclsiqun aadt i body
l'b.raryﬁl?%yzgg'zo%?y agy Ma?é’e%%kl?efr RN RE %kr Wﬁ es in which Bv8 is not
| { (0]

antigen rari e I ncorporatl ng 1n vi | body gene construction,
stem cel | s aralfnes mesitadinfwioch hyteidondicelldualgréwingriomisgedfocpetcetiani ofs
encodi ng 30unr earrg ed anti body gene segqrrrents The |m*run$ cells of

9_ 1C

i ntker estMRRlopal IRttt S EPY Bt hrefrabii thabindpiecegiicidueh as human,
|
mouse, ménocioﬁgpiﬁ%aﬁi@s prloﬁﬁéédrbﬁlﬂ a%ﬁﬁbl% ’celf(ljsel 'd@f% RRE 8\ A% Ogglyv ltatgcﬁtﬁrgene

and avi an Specl es, l'eic acl enco 1 ng a
segnent dy(anne bini blgdlvg-lassrayl vkh segenmsjunaasay Rldy er eazyimohnkedde cel | s of
i nter estm%lr{l%og(mrbem iy JEﬁLIgA case of rearranged 62
The binding affinity of the monoclonal antibody can, for example, be determined by
25 the Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).

After hybridoma cells are identified that produce antibodies of the desired specificity,
affinity, and/or activity, the clones may be subcloned by limiting dilution procedures and
grown by standard methods (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-
103 (Academic Press, 1986)). Suitable culture media for this purpose include, for example,

30 D-MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo as
ascites tumors in an animal.

The monoclonal antibodies secreted by the subclones are suitably separated from the

culture medium, ascites fluid, or serum by conventional immunoglobulin purification
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WO 2011/ 079185PCT/ US2010/ 061760 VH and VL gene libraries, the desired DNA
can be obtained by isolating genom c DNA or nRNA from | ynphocytes fol |l owed
by pol ynewes=etiahigiss reaction (PCR) with prinmers matchi ngCrhms2&o/oarrdo 3' ends
of rearranged VH and VL genes as described in Olandi et al., Proc. Natl.

Acad. Sci. (USA), 86: _ 3833-3837 19 t her Ki di verse V_gen
5repert é’F‘?CgéurF%Fucé%ﬁr%% SYHRP em{e gﬁ?eeare%ﬁﬁéogﬁﬁw ¢ BROMARE BRI
genom ¢ c[RAopiirtdis, %%@M%ﬁ @hrdnbBogapind of the exon encoding the

mat ure V-donmin and forward primers based wi thin the J-segnent as descri bed

in Olandi etThglanti{ByvSg@Yibadids pithp\érvgniaen edn, be mlatelhyel,sn&zl@mtﬁmaﬂteﬁal@lb(m 9).

However, for lifyin JO DNA, .hack pr.i rs . be, based ;i n t he
eader 33 siresrt R Galibat GrRs G Rl TEeEuRR A8 S h B8 ne01) | and
f orsvar d s$tRétid@itHoW ElBhEs 4rb 6cl6@BS bR redr@g SHh emﬁe&gem@ﬂmg@h@g@thw et al.
Proc. Natl. Acad. Sci. (USA), 86: 5728-5732 l51989) To maxim ze

conpl e melbspEayi ‘taylouﬁ&ggneﬁ&@@aré@ﬁdbéama’@é%ﬁegmna( enfused torrhage poepeoteis. Jeeer i bed
in Ol a{ﬁﬂhgeeﬁbr%lles a@%@%ﬂ)&d{%&r Sa%g {Jﬁ%r i }?%a%st e cfisetsﬁédagtlt?/%b E?onek brary

di versi ete gene famly

in or derexplesmg;)Fv fisigrakhts aw@ibleamwndﬂrg ande w:s@draaﬁg@rmawsow@lse mﬁe drigthe
I mmune ceII nucl ei ¢c_acid_15sanp e. as described in_the nethod of Marks
et al ., and thyssepaspted fromptho noee@dwrdm@gli}hedrbr%@/ dés bmdigclprestiethsdt hod of

O ym et gjtﬁqAMthhﬁl 991%1 BE%e furfier eﬁ%&%d%ﬁll%ﬁd{tl%ga%cleg 8F arftlo@Ri Ng of the

anpl i f into expression vectors, rare‘restrictron sites can be
i nt roducadsbrpmdnbielntlmmeA?ﬁ,‘Ef the |antv89nabd>chgs afttho nyertich cambcéeﬂmlmdnid@ in

Ol andi et. al by further I|f|ct|on .tagged priner
x Goas detiging 4 e ybendtiapiint REtca e Lot K TP pits Slorg et jrared

Reper t ois1gswQf bﬁéﬁﬁ%@%ﬂoﬁfﬁf |a)ful'1 f‘e%l’gﬂlad?ﬁeﬂvé/ aittJeEy clorl ubig o G &quéﬂbey FbhO
fromV gene segnents. Myst of the human VH gene segnents have been cl oned

and seq mlefm@@e Cloopof tnédtestand enitdbisemsent miion (B¢) seheencsdi discribe2n:Kapicer 798

(1 2)) mappe i n I\/at dae Nat ur et ,. ; -94
) of SRR LR F R R TGS B RG S F B R on 8

the Hl g@@lek&’a}\mg)gga;pmotgelgsed to generate diverse VH gene repertoi res

with PCR priners encoding H3 | oops of diverse sequence and | ength as

descri bed |nTIh6@Q‘egﬁ§b@ﬁd1§Ed10Wﬁl‘efran aptibet is f@ingd from pwe vamblg8 regiooeyt  vH

L ong +5 *PE5T8AnEhS b oHP CRpthdrh (ot 1P EGRRAES PGS thl BEHSEACE,
Acad. Sahree h@krva&ﬁible%&ﬁs-&%ﬂnpﬂelﬁéiﬁa)ntyidemln\zﬁg:regmﬁs WRDROB é@mlbles have been

cl oned and sequenced (reported in WIllians and Wnter, Eur. nmunol .
2320 14560198 g o displ aaﬁﬁaeaﬂoreélmeé@a% cHhw s sipginehainFy KSQHY) fé%ﬁl%ﬂs
repertoi t €o.9f and VL
ol ds, A R B A A A o F¥B e

st r uct urfaigmentsemsiliiyh thegl drowadhgfusettbiafdoosthntalonefin Md intrct non-covalently, as

2011/ 079185 / 010/ 061760 ne encaqdi , m i ne ene nment s
can be KESTOSNGL TR ¢idls 4o, drig o 1£re Tl dEh Dbt BfERer S
Wnter, eﬂcod}@é%ea%b‘é ones %?d@ab%%oéﬁﬁ m[))ﬁaig%%fénes are collcEIBREY tPit &S0 ek "pnt | body

fragnents can constructed by conbining VH and VL gene repertoires
t ogfet hemhage dJenasi at "HvaglenesiEach repertoire can be created in different

vectors, and Repertoires of VH and VL genes can be separately cloned by polymerase chain

reaction (PCR) and recombined randomly in phage libraries, which can then be searched for
antigen-binding clones as described in Winter et al., Ann. Rev. Immunol., 12: 433-455 (1994).
Libraries from immunized sources provide high-affinity antibodies to the immunogen without

30 the requirement of constructing hybridomas. Alternatively, the naive repertoire can be cloned
to provide a single source of human antibodies to a wide range of non-self and also self
antigens without any immunization as described by Griffiths et al., EMBO J, 12: 725-734
(1993). Finally, naive libraries can also be made synthetically by cloning the unrearranged V-
gene segments from stem cells, and using PCR primers containing random sequence to
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5t he vectors reconbined in vitro, e.g., as described in Hogrefe et al.,
CGene, 128:119-126 (1993), or in vivo by conbinatorial infection, e.g., the
| oxP systwm2daigosisbed i n Wat erhouse et al., Nucl. Aci dsPREAIS201B062BE65- 2266
(1993). The in vivo reconbi nati on approach exploits the two-chain nature of
Fab fragnmenis. to. overco limt on library size inposed hy E. coli

t r ansf orFHER4eIRe lét_nggkyc‘iaélﬁ_g@.&?ﬁ% TR 280 & YACOPBHRR FeaITPREeTNE LY BRAY

separ at %lleyqrib%'%yHHo%erﬁ)obﬁl Rlagemidsangd, Bhg. obheyr1iakqigonhage vector. The
two libraries are then conbined by phage infection of phagem d-containing
bacteria so thlamecamohplagklis ewsdttaidmplag adiipddorfeapmeanemtiyi fusiion dm thermdinpheoat i br ar y

[ is limt I t f I t, (. 101 | ones) .
Bot b vedtore TOnddr Ao s E BB R AP Peare bR aRa e Rat SRETL
genes angd k€ VMU onefin 04t Qohesicd @hehd Qpdd ptlbe S8 BPa PR&AIRAypIptige Phage
virions. These huge libraries provide 15l arge nunbers of diverse antibodies

of good sBgder. i § yas(degibed by Marbwier alQ/gMng Biol., 222: W1t AP Vepyas Hahe

repertoi y: . e e i i . ve :

Gosor i baiems R Shich BREFh-AP IS it bl NG RER e Bhe 5 4B
(1991), coll passiesthwtdrd geahtiebl bFalChitgnscteinndictkonkith becgnesalispd@gdronbed i n
Cl ackson et al., Nature, 352: 624-628 (1991). PCR assenbly can al so be used
to joi n thaphage swifacoixdisplacnaemeRfdbavHg teexpat pretsin: e 2papdswabebiicer to
fo Si i, .F ; riQigsh e%. anot her technique, "in cell
PC{Rdnassg%f%f/mg{] %tsa\éélivtﬁgf%%lﬁl%?gg’ %4&%4%%%2@5' wi t hin | ynphocytes by PCR
and t hen cl one gerepdr hwailgiescid$ eddodiogdingbosgans fogsentshedobtainEdfibet iomwte al . ,

Nucl . Aci ds Res., 20:3831-3837.(1992). .The antibodi es produc by .nai ve
bt ar | 66T MY s TGl RS Sy hel] LR R RS oR FBRRRURSEEY SRty (1 Q 1
of aboutycdifQ, 1R id@¢idhil} ém&‘dhiz@él (ViR B YR BREHEAEARNERRALSRNBE ol Bhisked 1 n

vitro by constructing and resel ecting fromsecondary I'i braries as descri bed
i n W nt erlleandgr.circalegug B acsllpother paiphesehhivod lymphastyice (RBanrdescovaredipnced at

rapndom in vitro by .usi error-prone polynerase (reported in Leung et al.,
oo qulbrary boudidts gt sefeRed R ROl SRR e f hEB g ks &)
226: 88%iBOGin fhIf 2afi-BvE d1b@siBohedc®by Chmattiy Al anti-BYOEntibdaY kospSicad.

Sci USA, 89: 3576-3580 (1992). Additi Qna%y, affinity maturati on can be
per f or mE@NERENICARES FRIYIRE B dundignaliemsmn ipgruiogioRglin geny arii(prf PARngRt h

: [ . g = | q
i vi addCpt b AaaTLRERERR SRR FRFLAL b ALRERRn eilil 5816754
(publ i steekib4producing LR )andbsdied pathsaBngt Mhegdmerationddhiumgn ahtitlagenesi s in a

conplenentarjty determ ning regjon ?f an i mmunogl obulin Iight 64 WO
201%/ 07 FX JH985%PIE DEE 158 Has0®Vcreat e a Tibrary of [ight chain

genes. Anot hgﬁddﬂﬁgngﬁﬂ%ﬁn%ﬁ?foﬁ%@-ﬂﬁ rE&tiQ@E&FP%%}frogF céﬁbé’ébté'{he&iﬁﬁ\ﬁ/&ig%mi .

sel ected by phage display wth repertoires o 'y occurring

var i ant s sobtldée sededfingprovcdumrtmnisaled Rloribrespandng Brepedific mempheme bafifid nity in
several rounds of chajn reshuffli as. described in Marks et al .,

31 of cohBbody 637 i Sob et ity SHnds Ao S ChPRPRRLE o of
ant i bodifRgreRhna fabBIREBVRITBNERAL By Mo hcBldtbdédl @stidd(FAlts)10- 9 M range.

Bv8 nucleic acid and am no acid sequences are known in the art, for

exapl e, in Adtsheasivblyy theruseof srleen(deEBsnd/ent B celisor:ottk? PEE S ffo®8®) ) and Li et
al. (Modt..Pharm ,59:692-698 (,.2001)). Nucl ei cids..encodi ng Bv8 can be

o1 epar o BTG5 Fi DB RS CHEHS BRI RS bR o et HefE Tt ae,
but ar e anetpethiit the@dohPrucEHEOT GRAntDVEY IBSIHSuddYg ayardhal (AemaRbhaslsh@asor i bed
in Engels et al., Agnew. Chem |Int. Ed. Engl., 28; 716-734 iﬁ?:@L989), such as

the tri éBesin Vi & nopALIsHISr dieF dbrasicamgomopiBepR it ativedhsels. 1 n one
322 ;’g 'n ”%pﬁs[twg{?%g g%?egg éeﬁ%l%% ﬁ%(%(e(f 8 SPHIRTAAD 1SS GhieRragidd Shchdid), t he
30 unrearranged antibody gene segments. The immune cells of interest can be obtained from a
variety of animal species, such as human, mouse, rat, lagomorpha, luprine, canine, feline,
porcine, bovine, equine, and avian species, etc.
Nucleic acid encoding antibody variable gene segments (including VH and VL
segments) are recovered from the cells of interest and amplified. In the case of rearranged
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Al ternatively, DNA encoding the Bv8 can be isolated froma genom c or cDNA
library. 15Foll owi ng construction of the DNA nol ecul e encodi ng the Bv8, the
DNA nol ecwibeoiig7oper ably |i nked to an expressi on controlPCTaABa@NOEI7T6M an
expression vector, such as a pl asm' d wherein the control sequence IS

i b h 11 f h t h t I d
vectors Bomdn gc%%ﬁlp%iw b el A i S epianed B it ardae AR om
speci es gERRA IR hﬁnﬁnacpteg mm%tby%mermech\éﬁ%e&me éﬂcwwldhmﬁeérg ies a

replication site,” as wel Oas séquences which encode proteins that are
capabl ermtclpng)thecﬁ agd iéh@td@t@pﬂa@raegdde\ﬂhaod Vnge¢neans floxcrreell odDilandi 8uilt, abl e

't e dvoe AP UERE'SEF d S 4P BRaFARLET RID nEFEF ¥ Mokl € Py an smo
SUCH as rYR#BIrss fRlexpibdicn. GBHd V edndsicaiBplified DA GAA geﬁtﬁnlcsmh as

manmal s, may be used. Optionally, the DNA encoding the Bv3 is operably
| i nked tvetfabaeé@rlete@wtheé@ed OQQ@@qgeﬁe@drr&thﬁ fiafige Vnderaeinand &erwerd t he

T eSSl OBl BAUE il 409 088t e DAL ORuEH LHLSUORY T FATR| 80 ©f

secr et orp er seguences
al kal i ana&vesphats&&e%(mgey t He@evanidr ahlphﬂllﬁ@ﬁbmrthﬁAﬁlﬁacﬁ@hh&bd @nfa@ﬂ’o bese
herei n |s the 36 am no acid | eader sequence of protei Abr ahnsen et al.

EMBO J. baspd indlprlepdoygxgn as dgsgibeddn ﬂ%neaﬁéalt,r/%(ﬂ@f & %&1%19 9811)e@a<bfcgrward
”?d‘Sfor kv tehin JH@C &%@g@ﬁﬁlca[s'&%?&lb%ﬁlﬁé 5 LPIPRL. K %%8 &?A? of

this invention an tured-in conventional nutrient rre
appr opr isat é72‘895s7 /32r(dd&Hn @opnmﬁmﬂzerc@mpﬂmhmarim,gidgem&fymMnulsc;orpmatadrm fheyi ng

Laki ng GG espiedea Binged Bl Ug 2 Rt el ( B: REvBRY e IBFJY codi ng

sequences Rl ik hak kc®l S‘PﬁﬁﬁgﬁéR § el et@@“&g§\ﬂ%enrerf§tﬂﬁ @ebidepioar e known
65 WO 2011/ 079185PCT/ US20107 061760 to the ordinarily skillTed artisan, for

exanpl e ampiPOAll p‘raelebm\ﬂaltand) W Laarchngtmcnts prsoemtin the. imBumcesh hutleicragis f ect i on

ockirs wrehien® Erd ReaPCady e Rl BEVRRY TP TR AR e BB (SR n° e

ar t, andsdaesteibed i thelhichryd HSranm hed, Neseic ticidB NSt 0149814498 (NBANSFor
i nt roduci ng DNA into an organismso that the DNA is replicable, either as

an extr &&msmfébmmpbﬁ B0 GXPrIOBIVSSiOFaIare FRstEptignsitesTep &R dntrasiued t he
host cel l hl1|1§ ?1% Péfi ﬁtq 10 %sr@{a %Pﬂ & en%fag%e%’la‘lbgg ]u§ bﬁgﬁ rega} ?fd%%q# %i further.

appropr|a 0 suc ods sformation a nown in the

ar t, an®CRoamplafietibhmtither tag@sioprinheadis esceibad inlORckdoarey ol | MahasBs5Te2i 28sed
dor oduce She Bv8 can be cultured as described generally in Sanbrook et
4 X1 The manmmal i an host cells used to produce the Bv8 can be

St 0 noy R, A A T,
di scl os uegnems: okfosiss teehursar WH-geneistgoemtsihaverbecmsloned hndlégserwed (spotat ar e
within a 1;hnson et all., J. Mol. Biol., 227: 776-798 (1992)), and mapped (reported in Matsuda et
al., Nature Genet., 3: 88-94 (1993); these cloned segments (including all the major
25 conformations of the HI and H2 loop) can be used to generate diverse VH gene repertoires
with PCR primers encoding H3 loops of diverse sequence and length as described in
Hoogenboom and Winter, J. Mol. Biol., 227: 381-388 (1992). VH repertoires can also be
made with all the sequence diversity focused in a long H3 loop of a single length as described
in Barbas et al., Proc. Natl. Acad. Sci. USA, 89: 4457-4461 (1992). Human Vk and VA
30 segments have been cloned and sequenced (reported in Williams and Winter, Eur. J.
Immunol., 23: 1456-1461 (1993)) and can be used to make synthetic light chain repertoires.
Synthetic V gene repertoires, based on a range of VH and VL folds, and L3 and H3 lengths,

will encode antibodies of considerable structural diversity. Following amplification of V-
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Purification of Bv8 nmay be acconplished using art-recogni zed nmet hods, sone
of which are described herein. The purified Bv8 can be attached to a
sui t abl e watnin7%186h as agar ose beads, acryl am de beads PCEltuss@lobeEds,
cellul ose, various acrylic copolyners hydr oxyl nethacrylate 20 gels,

pol yacrylic ans q$ nethac X g, cop mers, nylon, utral and Jon|§F

carri er SNGHFOLRS PNRE, gef’f81 QY ENR SEHEEY Fanyh etrﬁa%arﬂgﬁ BYPARHIEng&deieat i on
of phage,dh&RIAYIRLAMBEm Adtwaheent of 353?92@7/3.38@[3@86{'1@20 the matrix can be
acconpl i shed by thé nethods described in Kethods in Enzynnlogy, vol . 44

(1976). A colepaitgirasrod Iaoiylwiytf@@hmnmnfo@tcoaSttltuawldlhygpom’ommg NH mgia%blgenen

pol ysacchari de trices, e.g. ag se extra o ve

ot vat ramgiiey ReebarierFudindh Hgt Rn i hihedeRms R8RSR 1 ng
of ¢ he pRPVdcERs ldcBmBhed iPLitBE Y., ab u@éaﬁbé@mqqogaé@rww cGan NS 1tnitde
activated matrix. Alternatively, Bv8 can be used to coat the wells of

adsor pt i(63P3p citie §1v0éwm0§§§@domﬂ% ifgeftong ig), shealpkP gestern dessaibed pt Woterhouse 5 or

d t
e D RS IELRS, AARSDIHAR S ! Bl PLLD LR AR Al
panni ng t30rhaigaatirs pf Bab fraduietd @overcome thér hmitpdhdgeartyl sitedmposapl B sodr e

contacted with i nmmobilized Bv8 under conditjons suitable for bi ndi ng of at
Ieast at%?fP%ﬁl%fefﬁﬁén%é&V%Xﬁ gl Bk repettRires e S1986¢ pRPAtatelNGMgdNtoR t he

[bg' ti §ﬂ§%enﬁlﬂ%h&'q{er&h& o'd ag 2%&@“%@%\%% BLH tﬁe@%ﬂn 59 ﬁl?ﬁ (§%SOI

cte m ¢ physi ol ogi'ca ndi tions phages
phas e anefevashephagemidhentadliog bactdrya so\mtze(ambmmaﬁm diffsPant 06f1B6ihd66En aci d

. as d ribed in Barbas et .al., Proc. . Aca USA, 88:
ToT5- 70890 PIEUPTRY st imgraien b Sehy B ateely bt v 1L Bohen Bofh o
Biol ., 22&ors2@hrandif \(13‘(91%%))mb91rat19ﬁ/ siBY&ls aiHaofe \f}@ﬁﬂ?vﬂ dABy arf ré&onith e
procedure simlar to the antigen conpetition nethod of C ackson et al.

Nat ur e, oBBPa si@grgd@or m@a@e comaalg@d @0 phegeeviripesh ébheg@hugeddgari aipdovide a

bal S, ¢ 42 BB SE A el P B S Y8h sy TR R 8RB T O O

ef ficiency ofalgehfetlydthcdeneilss May BaRIonE@SEQERtallyalotHE Bind hietdsl agl ks of
dISSOCIatlon during washi ng, and et her nultlgle antlbodﬁ fragnents on a
0

singl e phgded anBaj ﬁwttadné’mcswtleﬁqe@&wfﬁﬁ ST 9 Ger82/AP9 boan asserbledh f ast
di ssoci g %‘B@ Wg@%ﬁi §R1 til‘g?glow? {i&e@gﬁt’)‘ %félhéﬂs&& ?Pc)z gg\%%rg%srzeké‘d gl by

use of s ati’ng density of
anti gen (i99130PC& atsmlslﬂy céﬁhelsdflb@hsddeﬁ §c'bit1 WH ®1t1d Unl I}VNA‘S &bihl IDNASenbh(ﬁn@ bage
t hr ough nultlvalent i nteraction but févors rebi ndi ng of e that has

di $soci dlestble nepsidg spacet ﬁOOfﬁﬂBﬁmg t SR eSO RPEIOFRS- dlnssseéaal%h?rgﬁclwqﬁ@u cs
(and goog, &'1 %1@9 ds%fnfb?}p’llgh o%&%bgn% Wi g wdgefaxs {x&ftﬁmqgmgr B¢ eelfgﬁ@heéaand

nmonoval ent age I'splay as escrl d |n ass” et
309- 314 afd 980 clardepantons 621l Penesaasdlescribewic Bablaten eteris Muyl. dtidaRes.gen as

describ3ﬂd8§LM§5§%Hﬁ&)al., Bi otechnol ., 10: 779-783 (1992).
The antibodies produced by naive libraries (either natural or synthetic) can be of

25 moderate affinity (K4 of about 10° to 10’ M™), but affinity maturation can also be mimicked
in vitro by constructing and reselecting from secondary libraries as described in Winter et al.
(1994), supra. For example, mutations can be introduced at random in vitro by using error-
prone polymerase (reported in Leung et al., Technique, 1:11-15 (1989)) in the method of
Hawkins et al., J. Mol. Biol., 226: 889-896 (1992) or in the method of Gram et al., Proc. Natl.

30 Acad. Sci USA, 89: 3576-3580 (1992). Additionally, affinity maturation can be performed by
randomly mutating one or more CDRs, e.g. using PCR with primers carrying random
sequence spanning the CDR of interest, in selected individual Fv clones and screening for
higher affinity clones. WO 96/07754 (published 14 March 1996) described a method for
inducing mutagenesis in a complementarity determining region of an immunoglobulin light
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It is possible to select between phage antibodies of different affinities,
even with affinities that differ slightly, for Bv8. However, random

mut at i on Wb 201198hB6t ed anti body (e.g. as perfornmed in secg/uskomwioel7ad finity
mat urati on techni ques descri bed above) is likely to give 20rise to many

e 080 et iah et FR sRase poRre O AIBTE Toln eabingtha n al |
the hi et oV dintaind Wl @R by Imla%tig&%pﬁ@ wnercejf)é}fdﬁle%ﬁﬂatwanp oBXERAS V

biotinylated Bv8, but wth the biotinylated Bv8 at a concentration of |ower
mol ar i t Wotramvarhetstodtagetd fnh aninahfiiingd gormonatdasetech dor IBglgr affiratyhinghveral

af finity-bindi .phages,.can t hen he ure st.rept.avidi N:C d.

par anmgredids o 8 PR AR deiiedtp ARk Gt Pl B RS E BT o
be sel eqtpdiqae anows e prédichieh bf aftfbobict bR agfboal, Mdbmdnts Witha RS td thetiy t hat
permts isolation of mutant clones with as little as two-fold higher
affinity Mr#eca great excess of phages with lower affinity. Conditions used
in washing p u sql i C . nj 10

di scri m nat e}%%g}%ﬁfe%%b%g? éﬁ)do { |85a§1((§1cs|B ﬁlg%s a%glﬁg \?gé%gﬁy@@%%ﬁn@g 1Er%ay be
acti vi t ywsealselbérgek: ctlah (BABS b oti2nENTL 18 1t(h1e99)nwehLi @nl. gheV.iRiesmByB6anbddodi es
t hat bl ock the binding between a Bv8 and its ligand (e.g., Bv8 repeﬁtors
PKRL and2®Kip)Nugtoig agidy greodingrBeseaiginigpares ik irsygoameihsakrsvtiaihee
selgected b ' [ I : No%s { bed
boe, An e B e e B o A b es by
gr owi ng dagribheé irpBpgdlattiddndgmeva (Sunt &bl Bd. Haugt. e28: 411 64734 1(19§92) suchEs the

2011/ 079185PCT/ US2010/ 061760 .sel ect.i ng By8 and second praotein against

whi ch bIBERTRNR R BPORIN S H-PReyIoRgs Bt e yond Srbdmpde: (3)
adsor bi %Gdérﬁg)ré}@%d ﬁyﬁle@%ﬁl&%‘siﬁﬁ RB8& el Qrl WP tht 46dBYBthe BYR M8dG: PR EXCESS

of the second protein to elute any undesired clones that recogni ze Bv8-
bi ndi ng AdereativelyaPNs\ eiviodimgdhre Bv8 panbe aplatedfamed ganarhictare DN Abbragy.

determ nants t he second 5pr.gtein, and ((5) eluti t be, c S ich

ok ' aqsor balon g SRFAL oS A A firahie e GREYIAE PR Balfsq

bl ocki n@pe@bHAlinked kd1gh B PRESIohicoatréiaRqiRdcE U 4rh&ipr&bioh ¢Badr, BicH &Reshinig, t he
sel ection procedures described herein one or nore tines. encodi ng

t he hybryhgsriatheconirelberpense ivisarsrazed yodhass cal trsfyecd mgihl thy vesjore | lanes  of

the invention j RN i i

br ocequanr g plsSmiGBElorY R Eh LA AERHFRC ST Uy RRE B i Hom

fspeci L i gpd:dégs c@r@la'tiblﬁ vtiﬁethbﬁa@ty:eﬁlnd’hb i)vghcbr cﬁhﬁhﬁlylc@ﬁiidggl ﬂeﬁ@daﬁbﬁ sind, aisgteﬁr Iest .
rom hybridoma or phage DNA tenplate). Once jsolated, the DNA can be place

i nth ex@F sxBRRGEs vEEhcodgpioginethat arh gapablep{revidiag Pheretynpstledionia such as

E. coli L. a I ; . I

el o o P AmschecGRufkiiRe SRiors fol A RESE NEBL ot Bid e kit B icdns it

obt ai n tkhewsymtheesi sidobmche: fieher ddcnpnidelonaEulibgotid drgehiess,isncht feyeasts,

r econbi nant,, host Ils. Review arti.cl es gn reconbj nant ,expression in
bact er i & SPISHREY B oo AT iRY. S 28¢BF RS, aY bC Uesth - Opi ni on i n
| mmunol ., 5: oﬁ@ngl%%%i;’enmde@wﬁg&w@vg 1sropenely: lifkeY %o a%&%tégﬂ{eécﬂ&%) :

DNA encodi ng the FV clones of the invention can be conbi ned 'wi th known DNA
sedfuenc esquencoswtnhensegrationion therpdprsssipn graduetini the bovistlantto thegivting (e. g. ,
the apprn(l)e%rhimz%t %Xarnples of secretory leader sequences include stll, ecotin, lamB, herpes GD, Ipp,
alkaline phosphatase, invertase, and alpha factor. Also suitable for use herein is the 36 amino
acid leader sequence of protein A (Abrahmsen ef al., EMBO J., 4: 3901 (1985)).
Host cells are transfected and preferably transformed with the above-described
30 expression or cloning vectors of this invention and cultured in conventional nutrient media
modified as appropriate for inducing promoters, selecting transformants, or amplifying the
genes encoding the desired sequences.
Transfection refers to the taking up of an expression vector by a host cell whether or

not any coding sequences are in fact expressed. Numerous methods of transfection are known
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20DNA sequences can be obtained from Kabat et al., supra) to formclones
encoding full or partial |ength heavy and/or light chains. It wll be
appr eci atwo 20hat796nst ant regi ons of any isotype can bePa3as261006t7hé S
purpose, including 1gG 1gM IgA 1gD and |IgE constant regions, and that

such constant .regjo an.be obtained from any .human or, ani mal . species. A
Fv cl ond® HE a8 T G RE ar DR B SR orear o DR T R en RICAEPPY YR as human)
speci es pckstfleRadBi s %&e%?p?%%ﬁizg@%eﬁ aNARhLHSNSF e bpaRligRbf RECi es

to form codi ng sequence(s) f rid,” full” l'ength heavy chain and/ or

| i ght chaétar decursteltiud el host téle Methiods far srangfecticnhirereell khownan thigyainty aett

anti body as us herein. I.n a preferred enbodi nent, a Fv clone derived from
i 4 S

human vaPsbi% Y% human const ant region DNA to form codi ng
sequence(s) fRinsfrinafibiBitand Mtbd@in@BNA ko hieoghRisMedVNatARADNIA 1si ght
chains. 30DNA encodi ng anti-Bv8 antibody derived froma hybridoma of the
i nvent i geplisableatitier preamerdiathremosemil cdsraehsloe by shromesemplinteragt.t Repaddieng
sequence_f - J - Y i i of
ool ogotdiniy T eeadRubh Hlionf 1302 FRRFH AR SREPUR o EloRE 2 | |
t he met kolds. MctMadsrfos@imsédrmation afervad] kddaid in the ad. an3Gome b urt8dr @8&Ib@855
(1984)). DNA encoding a hybridoma or Fv clone-derived antibody or fragnent
WO 2011/M8%eY185PCT/ US2010/ 061760 can be further modified by coval ently
joifing to t J i | USE I . iNg
se%:]dt]ence for riD:'ftoknao ?%ﬁ%g IIS Iggbtflq ?g)%;}g’lcégfe&pt I d%na[%encu? h]feg ad%%%fg}, E@ﬁ%rﬁ?%%fl c"
or "hybnn 84mbhrboklzodl espmar e prepared that have the binding specificity of

the Fv clone_or hybrido cl one-deri ved antibodi es of .the .i nventi on.
SAnt ] body 11 ddenalan Rosieedh el oqusg S B oo s SR P Gy
fragme ntrﬁedia?\'@\gi_iélpig )éyefllrlég%% $hd @y atﬁﬁsoﬂ%r&fvﬁ{iﬁgis@éséﬂbég htiepnal means, such

as enzymatic digestion, or by reconbinant techniques. In certain

ci r cunst ancedhehesteccHs ecfertadatotingfes disélosigt agcoamashedly il fragmenukyrepamedr t han
wh 4 e anti qgsd[haets. ThtE STTE| Iter. size of the fragnments allows for rapid
cl ear andd S 8nd* Y M ead 16" 1UMpr oved access to solid tunors. For a review

of certain amutiBiestion dfasaiEbe SRBmpUSRAsRig a@ﬂ-recé%’i@i&l}mé‘ﬂﬁbds, Nafle of .
9:129-134. Vari ous techni ques have been devel oped for the production
of ant i bddsh 4re dgsesived herpimadi tional |y, these fragments were derived via

Ceol Vii : . . YL odi | . toal.
Sournal "ot *ai OeRaHEEPOY s b Elachd Lo Slbie Rty sfy oSS TS, 1 Sane
Br ennan aetylahide b&eisegles, bea@9 c8lul§skIBajous atiglie ¢epolybs sieydroad mesihiasrdans now

be produced directly by reconbi nant host cells. Fab, Fv and ScFv anti body
fr é@ment%ISc%ﬁ%Y%qwll%@d@e&@@gwhmcoyﬁMér@%@dnwt i 10 qa}‘ﬂ?rwéﬁélpq owi ng

the faciy 1 g : zag%g%,t Ntal

fragmanthé( %bfg)aﬁ%gﬁitﬂé%?\’g? Iet Ic?{og%]t tgﬁg %%Pg%géggﬁgg%%l i br rﬁoensdg\'d%g%ﬂg}s{een
above. Alff therBret proelityto thablatrSHdnrtagrreomplidhad b ¢hadinethodd descreloove Médhddsom E.
coli and. chem cal | led to fogrmF(ab', )2 fra nts (Carter. et sy

G of Tooreragyeh ook 431 TER | Bkemmort e R b B R iR PR et ) 2
fragnents ?g@]gaceﬁaﬂ&%aﬁ@%, dir gatdo¥, ddxah beeIRIsRaRYolReSicticalidn Sthd Birfier Fab

and F(ab’ ragnent with increased in vivo half-life conprising sal vage

r eept owithi eydhogendplidepmdrsebseduery canminged¢hd pepdide hignds. prizvaary alphat®, 869, 046.
O her technit ues. for t@he for,pgucétti.on of anti body fragnents wll be apparent
to the M4 bc?nblp%sctf)i § SHEACA RIS ¢ ai n 25enbodi ments, an antibody is a

singl e chai n AferidtiR@IEBYS CHEHY hsed 86 o ORI AT 5orbich plBERS  cxeSsedod 71, 894;
and 5,587,458. EAT and scFv are the only species wth intact_ conbining

sites thatt csHealdegdicadsprtionplasprorsed Bresil soring, o waipgaied tobictiniferbl e f or
educed DRIFREE A0 IA-TALARL Ao 006 SEEL L AR P LT Y O
t heo car phxge digglay fibkariod. an scFv. See Anti body Engi neering, ed.
The phage library samples are contacted with immobilized Bv8 under conditions
suitable for binding of at least a portion of the phage particles with the adsorbent. Normally,
the conditions, including pH, ionic strength, temperature and the like are selected to mimic
physiological conditions. The phages bound to the solid phase are washed and then eluted by
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30Borrebaeck, supra. The anti body fragnment nmay al so be a "linear antibody”,
e.g., as described in U S Pat. No. 5,641,870, for exanple. Such |inear
ant i bodi esormay/ye1ssonospeci fic or bispecific. WO PCT/US2010/061760

2011/ 079185PCT/ US2010/ 061760 Humani zed Anti bodi es The invention

enconpasses humani zed .an odi es. Various ne d fo Lzl on- human
ant i bodi®ei¢> &Re? %P?é eﬁﬁnbﬂg’aéﬁ“l 28 é@éﬁrﬁ%f& M?gg@gﬁﬁ @%8 -€an have
one or %Qraﬁ(a%”b Qoasacfekéjmﬂeﬁ%ﬂ/fh@}%s étQﬂrQQ\%ﬁﬁ’zdan@Z '5‘81@9‘7*{‘1@9@%%@0@“ chis
non human. Thes€é non- 5h uman am no acid residues are often’reférred to as

"i npor t ‘anfig MHEUUWMI@CQH ima pracyghire alnhijer t@kernfiggonecampetitiop orethodvadr i abl e

Witer TR0 dat SPeFE e EhEE 981 BB e S SR T BB IaiER e e
al .5 ( 19%§ﬂgld\l@hﬂd ef &3@%&3@ SVRAdoveNeRhaRIBBd Bhagdb call BOEBIvnIk beneal 23Rurk534-

1536), by substltutlng hypervarlable regi on sequences for the correspondi ng
sequenc@@défﬂbJ@Ptq(bM#ﬁ crgpudsedyelegiésior di ngl y, such "humani zed" anti bodi es

are chi meri ¢ 3t hagles, (U SionRabeftl, Nony . 8165811, ek ek, FUPS ant i al Iy

| ess than an intact varl a Hohas “been y the

cor r espaiocigriceditidgoeashingmmi wenhdrunmtipepadbed frigmditaet 4 siaglephagnianed
ant i bodi es are typically human anti bodi es in_whjch sone hypervariabl e

regl on rEaEHReQus fe}lgag%wmayﬂgwrﬁﬂm@é A theastghissogiathat klpeﬂfédarﬁiyw%%l dues
an i

Vel b SR ATl e Mk RRE Ry OB IR SR pes muliya IR R AR o

ant i bodicestingatenkiey ofmﬁmgbmnt sdlid phesbu Cléhedngh dppnity nomnlﬁsialmhd@srtge plagehe

so-cal |l ed " method, the_.sequepce. of t ri.abl.e domai n_of a

Codent ShiorBoayelest EEHan AT ASD N RS M s a P gD Ko

vari abl gz /o &F AEAMEECK R sIDREdi RS ﬁﬁl‘éﬁ&%%n&"@b&f‘blh&ng%ﬁrﬁﬁ@sﬁ kbat 9 t hat  of

the rodent is then accepted as the human franework he humani zed

ant i bodyrorBeted bg usg of IShgrevagtes ahd monogdynt phagadisplay as d&erix2a6 Baghertdli, a et

frcl;l (19%%{%?“ é\//gé)gfﬁwr)ﬁll?%Oéggg?fgé’%é\gfaéé%é‘ﬂig (g‘gcgal t?%ﬂ’gﬁ'r(glﬁfl?% i%es of a

par ti culdascrvd® s MEksQl al. | BiBtechiolN@aVy7oCTEE 1992)The same frarm\/vork may be
used for several different humani zed anti bodi es. See, ., Carter et al.

25(1992) Pr odt ismassible pesglect Betweenghagegntinodies ofih Hereat eefﬁmélles IDYRN J.
| f b
runol i AR igh o OET HBREC AL TR 6 A ahi b 5, e

f avor ablag pbif@inagiic sdbmpodhe I’alfﬁilﬁﬁy miioraohitehaidubs 6esgﬁbéd abaeeps tikelg tb givene

met hod, humani zed anti bodi es are prepared by a proc f. anal SI s. of the
pafknt alise &ymany B tani mest biadias i Artigsn ad %%ﬁh%ﬁtlzé %ﬁﬁl& s Wil Ixgiting

three- d'ﬂ%%”r%}ré’ﬁ‘%k ngog&il& bE cB@g?@& Bht. ai%dre&mm&%‘#g&?gﬂﬁm%ﬁums

Thr ee- di mensi o
phages can be incubated with excess biotinylated BvS, but with the biotinylated Bv8 at a

concentration of lower molarity than the target molar affinity constant for Bv8. The high
affinity-binding phages can then be captured by streptavidin-coated paramagnetic beads.

25 Such “equilibrium capture” allows the antibodies to be selected according to their affinities of
binding, with sensitivity that permits isolation of mutant clones with as little as two-fold
higher affinity from a great excess of phages with lower affinity. Conditions used in washing
phages bound to a solid phase can also be manipulated to discriminate on the basis of
dissociation kinetics.

30 Bv8 clones may be activity selected. In one embodiment, the invention provides Bv8
antibodies that block the binding between a Bv8 and its ligand (e.g., Bv8 receptors PKR1 and
PKR2). Fv clones corresponding to such Bv8 antibodies can be selected by (1) isolating Bv8
clones from a phage library as described above, and optionally amplifying the isolated
population of phage clones by growing up the population in a suitable bacterial host; (2)

67



are comonly available and are famliar to those skilled in the art.
Conmputer prograns are available which illustrate and display probable

t hr ee- di meo=pomabi1ssonf or mati onal structures of sel ect ed PCans2danel760

i mmunogl obul i n sequences. Inspection of these displays permts anal ysis of

the likely ro of the residues in th ct on of  the candi.date
[ mmniaglsﬁ% I}%ﬁ%%wte%%?@onfb@?@zméaﬂwgv I %‘il?g@% a%thllth he
anal ysi %es%%ct{s%ﬁl %'&‘e%n&d[‘%@) éd@fnlﬂﬁ?g‘ﬁé aﬁﬂ%xﬁ%tﬂhhgé YioREs tb hﬁnﬁ%ﬂ%ﬂi@vg %1%

i mmunogl obul i nto bind its antigen. hi's way, FR residues can

sel ect edisagdncandss néﬂheﬁﬁmmdtpm‘aeméoleblt@my mddswermcmesﬁl@qm@@gmge Bo8t hat t he
desired,anti char ac istic, such as, i se afflnlt t he target
ant 1 gentoping SmREUEThE Y lfLote haif wPFURIT Mg Pk OF wiieid’ 3re
di rect | r@sﬁl MPSH crMRS kR btk hhidHielawestisbibetl Tl HERE kP (ANt @RMaly,Ndi Ng.
Human Antlbodles Human anti bodi es of the invenfion can be constructed

by conbickinegWith the dasered hlockipaoadhekinssuqpritieseqan)bedirtestearciiddn repeating
human- d%ﬁéyfgngggg§8r|%ﬁ%g%%%%ﬁwﬁ%t%ﬁe gﬂg&p human const ant domain

sequences(s t'erf na human nonocl onal

10ant i bodi es DNAteheodmig/elethiybﬂdcsrﬁmdaevdd&d@ldc}onhhmiwblres dopimgoEidpog. FvHuman
nmyel oma and npuse- human het eraonyel oma cell |ines for the production of
human nsHEEs 8hie 1%%@?%&@@43/&%&%@@@ é?@sler@qesélamgfcewe@%aﬁ%|péocesyreﬁ<éﬁzgmr J.

rothnt g RS RN AT praerpae e S EPARERRTR ngl RO o

1987) ; andinBoegioerofenterist fromk hybmimna)br phad DNA ﬁer(lﬁlgt@).) Ondf5ﬂsd)laied thoWNA

possi bl et oduce transgeni c ani e) ,tha pabl on
oot 2t B Pt R RN E g erary MPgert el Bt ETMHENS B COBIER o £ 41b

absencecgﬁs@Hﬂ@@@ﬂﬁH%ﬂkWﬁMﬁ&QhﬁHﬂk&BvQ&Q@HEDkﬁmsoFﬁﬁmR%ﬁﬂ&ﬁ@tmﬁHoBéﬁ been
descri bed that the honpzygous del etion’of the antibody heavy-chain joining

regi on (@d¥ywigepeodune ohinmeedlebrmdrgemtd ebtein i smthemis of theedmir@dsmpm@@tmbl ete

i nhy bition of endogenou tlbod oducti o 20Transfer. of the human
LI T s e Pt R e SN
result lbﬁct&ﬁ@oﬂé&%@&%@&d@fg IbNmiﬂﬂchﬂé Skedi esi/ VpRn-. apidigen BhaldoengeseSee,
e.g., Jakobovits et al., Proc. Natl. Acad. Sci USA, 90: 2551 (1993)

Jakobov|(1%93étﬂn<bP1uCkﬂilatldﬂ@wn:%$€V2§§0(1§991%92)Br uggermann et al., Year in

munol 7 33 CAOH, oGNS IRUGE I 6B 226 B RS S YA U

anti bodi es fronlnon ere unan

ant i bodyeqieacsiditdding Béafvlyruhalmemd@mdgﬁne@mfao@sttmmglbﬁs {(che, tht appropgataon- human
thi s nmet hod, [ cal | ed

tibody. A di t |'s t
?zfﬂl'i (r)1t W%g&m}s&?%{l §0h@gwf&ml<.a5ﬁtet ehaaa"uﬁras ? Céor}eégn&silueﬁo %ﬁ %on- hunman
anti bod aﬁ{?ft%gﬁtheg% Qﬁd)&%éjﬁe( coe?ﬁ%e[t dig Bé rE&&dea' iR ESnsBiht AESSHsIJPGRy herein

is repl a repertol unman naln genes, creating a
popul at |1Myp¢fcand»numd1ﬁmntlnmamnprH&h1du@]gﬁ} $g¥y Iogy, [Habar@ldgRicorstag reehsect i on

wth anti esults in i.solati.on n- hunan chain/h man. ch chinmeric
SeRy o R T don S e R e P PO 20 PR AL FHER! B S ¢ o

dest r oy thrdRIRAVEEIBMahe Hridbtedn@dif B0 BHbNGa AR QHERLR Iﬁlhﬁmﬂ spetalefs RBd ﬂfehnar y
phage display clone, i.e. the epitope governs (inprints) e choice of the

hutran cHised tpaorstrat regiteNAhef Joptheesymakspepids R0IMEPINESPERNUSIDM00/ 061760
“hybrid,” full length heavy chain and/or light chain is included in the definition of “chimeric”

and “hybrid” antibody as used herein. In a preferred embodiment, a Fv clone derived from
human variable DNA is fused to human constant region DNA to form coding sequence(s) for
all human, full or partial length heavy and/or light chains.

30 DNA encoding anti-Bv8 antibody derived from a hybridoma of the invention can also
be modified, for example, by substituting the coding sequence for human heavy- and light-
chain constant domains in place of homologous murine sequences derived from the
hybridoma clone (e.g., as in the method of Morrison et al., Proc. Natl. Acad. Sci. USA,
81:6851-6855 (1984)). DNA encoding a hybridoma or Fv clone-derived antibody or fragment
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repeated in order to replace the remai ni ng non-human chain, a human

anti body is obtained (see PCT WO 93/06213 published April 1, 1993). Unlike
traditi oD 2huamiszat i on of nonhuman anti bodi es by HVR @Ccaftseeig/o6t7he s
techni que provides conpletely hunan anti bodi es, which have no FR or HVR

resi dues of no igin Jti.specific Ant i bo | es anpl e
of a mul°fy Egﬁﬁ% Bogiiedis V%‘fm iowning {ethe igmunAlp H’scoéﬁlga%’?ﬂﬁl%ﬁﬁ Ohat

bi nds t%a@‘()@t&ﬂﬂ)dﬁ% s@a@énlaeforaarﬁdngﬁ{huﬂdgl&hh%o@g@mem@mtﬁs miAlhdrl specific
anti bodies may b to two different epitopes Bv8. Miltispecific

ant i bodl“ejsmmy” at Sybbid” astdwbdias ara)piaparzeﬂmyhmectm bindgegrspscifioitef the Fwhi ch
express E g antlbo |esd §§efs %WE %ndlng arm and 10an arm whi ch
bi nds a ‘ST Yy é@%ﬂ?ﬂﬁ 1 1o R LRt T ng?ﬁm’antl interferon-a, vinca
al kaloid, ricin A chain, nethotrexate or radi oactive isotope hapten
Nulilspegnﬂmqyﬁagmbﬁgles can be prepared as full length antibodies or

ant i body fraﬁgénts (e.g. F(ab')2bispecific antibodies). Var i ous

net hods f or iDERSCHi lgb@élpmeeccmq%ﬁédmeeodﬂaﬁmm@éh @@&@ﬁvﬁr@eﬂmawt%@r
One of |
e of t ﬁer]:l eE{% tl%. foﬁ@lq?%ﬁa: ﬁ%ﬂla w%% a tﬁ)élfgeg\tg% B@Fec MBlﬂa ulin

heavy c aln I ght c aln alns ave ferent
speci f i dntéeresn Cvbursdtaicas thefb a@eedi\lvamag&bﬂmmg abhodp Bdgihd@8Ixther fBan m]ns& of

t he randon1a sor nent of (o) Iobull vy and | i ght chai ns hese
hybr i dor#d qdé %ﬁaee)‘erﬁea%]é\e @a OéNS DS deInCE A IRICEhtO ant i body
mo|gcul %})r&fed ‘Q@Ueﬁbto%@llbf t &N @S 4 ﬁ@/le‘%&%f‘ éae?ttambeln%lBGE* frhEmsits Wed HuBsondre

purification of the correct nolecule, which is usually done by affinity
chr omat abr2@My Net.eyded. %1 X9 Idther 20cunber sone, and the product yields are

| L Sim | di s 93/ bl..i
1905, o £ Vg B bRy beSLEREop o B SpRation B IR HaglioblsT o g o
a di ffel’mﬁm@fmm%b fr@g?ﬁém&‘re\d%ﬁb&p{nﬁ QQ@@W@d%%ﬁl&luﬁ@lﬁaét%n’u%ﬂié’@(@é@bu| in

constant domai n"sequences. The fusion, for exanple, is with an

i munoglcabuYlprimeiesiyl. chqrwlcxﬁﬁquéﬁ'mcabmdﬁwpéUm %aﬂngisaﬂ 10édd¥ (p2D); of the
hi nge, 2 r et ain e t he f

neboy. oAl RraBAaEosly Pk R (AdbsTE MRl R PR B b int b lpipeed

f usi ons.diddAsbercombignt st tdMRLPLY FO bl SBF\h&ﬁibY)dSi Iﬂagﬂleﬁﬂs Sh0hi$ bavthredstd
desired, the inmunogl obulin Ilqht chain, are inserted into separate

expr essiil ﬁndl%ﬁ‘@f%?dsfmf&rfd cahi ghevaliowing thedpele nradustian of argmaraowrsef thessani sm
Thi s prqui.fe tsfﬂﬁu égﬁ rg%le%%g Bhlpe H%lé 4 ShHﬁ{; m\?&?tgﬂ%u Mﬂ}m&r(ﬁ&%&dons of

the three pol ypepti ments i n I ments i os of 30the
t hr ee pabypepilicdmtietis) Fab' -SEHdagmentMndmnmteCWtdcoverpd ﬁvmcﬁ dohiend phé¢migcatly

210 ¢y SBUIGH YRR b ARPREN A G chprbedrin U8 07 e (R pr o581 on

of at | eagbrdi opd%bhEP@ﬂ rga%hcﬁ@b?fﬁé%?né?ﬁé*@én JeAtdIARd HRSY \;@?oﬂl@ecf&'nghna)ﬁit el ds

or when the ratios are of no ar significance. o
2011/07@@85@@TbU820&ﬂ1@@ﬂ1@@bfﬂgnwntwubmexembbdrwemhammﬁ&¢ﬁmmmmng$ww@¢ t he

bi f i bod d . hyhri h h

w th s IR BIRGT GBLE e 5 G bR e FAhd e SR BTG ¥ HALSET oSl
heavy chgi the bidalktiGhat dntip Jrfrégaﬁeﬁs @ilNBe @paee0 RFkhbiskided grasR6id i 1BickMdini N
the other arm It was found that this asymetric structure facilitates the

seﬁhratﬁ@ﬁmdﬁn@%ma@é@ﬁmem15%N@g@éﬁﬂmdﬁdhﬁm@wh&wfvbﬁ@@ﬂ%&ﬁﬁ@é1$ﬁﬁﬂﬁ0@ﬁobul|n
chal n COR. 5I3h] 808,033 S0 sRr PG LRl y BN Iep it Rk Ao AE e "
y one h Re"Bi“specrti ¢ ‘o e prov es

separ at itign areruveldambﬁ@@ﬁt reg@iofl; salspsed niay HABuR4Y1O 0 2ducEd hodspedifie bind@igai | s
of generat.ing blspeC|f|c anti bodj es see, for exanple, Suresh et_al
Met hods dil.lﬁnEH‘tY,lﬁ@ Ry S Fw Bigion :motelj_lgggy be'constructed to yield fusion of an effector '

protein at either the amino or the carboxy terminus of an scFv. See Antibody Engineering, ed.
30 Borrebaeck, supra. The antibody fragment may also be a "linear antibody", e.g., as described
in U.S. Pat. No. 5,641,870, for example. Such linear antibodies may be monospecific or

bispecific.
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10Accordi ng to anot her approach, "knob-into-hole" or "KnH' technol ogy
refers to a technology that directs the pairing of two pol ypepti des

t oget her WP 20i1ta78188r i n vi vo by introduci ng a pertuber arce/Uskeoly17smt o one
pol ypeptide and a cavity (hole) into the other pol ypeptide at an interface
in which the 0@}{ For exanpl e, KnHs have been introduced in the Fc:Fc
bi ndi nglihfﬂ"%%l*%‘é SCHL interfaces or VHNL interfaces of antibodies

(e.g., 15US2G9Q74RM7ES %on%ss%@’h%zgi%éd aﬁ‘c‘@o@&é 05/%&1& ﬁ@tﬂo@ﬁbr ﬁﬁm%zm@l%?)

Protein Science 6:781-7 This is especially useful in driving t
pai ri ng nof- lmm@ndnﬁlﬁ@h@rﬁre hwwlmtlhanarts Ft)og@tm}é% adumamgzetilaetlbmiyma@tam@leof

mul ti speC| fic antibo i speci fic .antibodi es_.havin KnH
" her ot Elors adi e R R oy Plraf RS Bt sREE bl o BB R TR
eac FC hiB@hahin®icid Wstdues ae Ofieh ir&Brreld id‘a@r“ﬁﬁporhet@wu@sh%f&h\a@é iypRlagy donai ns
that pair with 20simlar or different |ight chain variable domains.

Accor di rfigkendrosnen aptnod’ iyamable deraaigr Hysranizohign cambg erecrdteils psifeianeshai ns from

the | 0t S0 e hRol b WinBILAPALYMRLEGHLE 20P (f6RB) RGRFL W1 ind S5 ger of de

chai ns osIne or t I'denti cal

or si m IRdechsiana et ol. (1988) Nugee 332B23R2T; N @hodee emleeit%@) Sviedca@3dnee4-f ace of
the second anti bod%/ nol ecul e by replacing large amno acid side chains with
smal | er 19A®s by subytitusing by v eabIGeRIWOR PSS fphrfse GOFIEIRUE NS CAEFRET RIS f or

i NGy easi h (0] QUC%EUCt S
sugdh as glah ?trlr%(%(%] %&Br&%ﬁtﬁ {;ﬁ %ngregn%{llﬁb g}iégg&i nci ug&e%%}tg)siagsl I nked or
"het er od’atqnuyat é%l@ﬁﬁi)bddar@s sulﬁmmleblyalepd; than anéntadt hnhmnamtiaijodomsinilnst he

het er oc énugrg)@ q%gﬁr E coupl ed..to avi di t he othé‘er to bi oﬁ Such

ant i bodi% atutqdgpy 1ag § SBOHCB%%?F%F%CS 541 8NP P Y St Epgafgff‘em cells
to 30unvy@nfRdcg shi t%d(éé%ré\j%bf%ﬂﬂy MNomart aRAfHIRE R thb'ﬁq,ofrﬁr yﬁé&%éﬁ@%egﬂfn H'V
infection (WO 91/ 92/00373, and EP 03089) er oconj ugat e

ant i bodlr%dutayncbeoss‘éodtesqm R r@m@uescammlhst@ntedéwssduqs dicinngnalegoue ditesSui t abl e
cr&gs-l in ng‘v%%gnts and techni ques are known (e.g., US Patent No.
6, 988" 11/ 079185PCT/ US2010/ 061760 Techni ques for

generati ng mithticEpiee bf hemaniirbd ®ndifi) Bb@nidhbostyhdak R0 uScdiauBalahShcbeen
described in the literature. For exanple, bispecific antibodies can be

pr epar edumsnizgd eréheidicsican o na@(manBtOerﬁﬁw agtigeflicity. Sheeonding tothg sogallqd 985)
d b : | yit d
escri ab?stJ?{lg %g&%g%;lg‘geec{mh% Br;ﬁxgésnea% thodh ?a Hden n‘i’%S{i’ }c’?s!cr%%{]%]&’agp Ve

to generate ragrren S are resence

of the dhd dsntmda hbl@ﬂ;pbielmm laglmtvaslablllewn@ﬁns sutiece OTHE Bldindni Fgudnceiwlith is
dithiol s and preven er rml ecul ar | fide formation. The Fab' fragnments
getfer at &4PSgHtdo Ehﬁéﬂf file § BahqrACesR et 6 hEmED SrmcpoNBlor e humaniards. One of

the FabunhENASCEYAL! YRI5 (AR USRANIEN! £ 0cl AR of By byypeduct  on

W th nercapt et ne and i's nixed wth an equi nol ar anount 0 e ot her
Fab' TNB?zaileit%/m]l véndtberfroethod hees lalp@pwularr flamemoribdaved Trom ﬂlﬁmosmsﬁsf ic

anti bodi es prod d can sed.as nts for t electiv ilization
o enayesichecot g ot henbu i SbiRue sl elerieom o to e can
be Chemffh%{elv%ﬂ@ﬁi-é?'b%%sé@fofr@éd&il'd%f@&%tfﬂuﬁlaﬁ%ﬂﬁ%&ﬁes %@@leaé))’Cﬁ’{er%l‘ ab. J

Exp. Med 175: 217-225 (1992) describe the production of fully humani zed

bt Bneci 119922 iyl feab Sy2 Ve 8URESS: Bachn Fath (199 Hgbmimls 151:2633,

It is further generally desirable that antibodies be humanized with retention of high
affinity for the antigen and other favorable biological properties. To achieve this goal,
according to one method, humanized antibodies are prepared by a process of analysis of the
parental sequences and various conceptual humanized products using three-dimensional

30 models of the parental and humanized sequences. Three-dimensional immunoglobulin models
are commonly available and are familiar to those skilled in the art. Computer programs are
available which illustrate and display probable three-dimensional conformational structures of
selected candidate immunoglobulin sequences. Inspection of these displays permits analysis
of the likely role of the residues in the functioning of the candidate immunoglobulin sequence,
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15separately secreted fromE. coli and subjected to directed chem cal
coupling in vitro to formthe bispecific antibody. The bispecific antibody
t hus for meo 20m07at35e to bind to cells overexpressing theCHER20110868p¢ or and
normal human T cells, as well as trigger the lytic activity of human

t Zf:ﬁﬁ?élaéslg%hﬁﬁ%tﬁ a' 9@6}%@%@5 @E&Wﬁutﬁmr ta%%%@w%%%ﬁ#@w@écuy
20f r om rRGAMINARHIE %Jak erésﬁﬁl%s AV lSRDAARABRH IRE thekBtipRYAMRI €,

blspeC|f|c ant i bodi es have been produced using | eucine zippers. Kostel ny et
al . . inpromd seuenceb 48 (1Bt ﬂil@ﬂib‘sud_csmlb@d%lze)racﬁmﬂélcl subianecréappbeifipgptfordks from

the Fos and J r.ot ei re li to the ortions of two, different
ant bodt ot BaRe ehEn e e it parter SR R s P d e

hi nge relms@mﬁsfanﬁmynnn@w@mﬁﬂ@&&h@ﬁﬂlg&@bﬁyﬁi@ zed to formthe antibody

het erodi mers. 25Thi's net hod can also be utilized for the production of

anti body honodi ners. The "di abody"” technol ogy descri bed by Hol | i nger et

al ., Prdtumepdptibpdiesi. Sci. USA, ~ 90: 6444- 6448 (1993) has provided an
anLornat ] ve TRFRANETMAE of B ien Bl ARG o ANLLPAN AL AAIEY donc Thigblc
fragments conprise a heavy-chain varra omal n confected 6

|'i ght - chlaiminvaruatek@) sdemediroMlbuntay-derived kleagewliupidy litsartiovisthiomdwit hnraziﬂ ow
pairing between the two do ns t he 30sane Cha Accor di ngl y, the VH
and VL &aﬂ%?méoglﬁlwauwaﬁg%ﬂ deggribe gbeved a]t%e%%ﬂVF Ya'EHaR MOnegRlenent ary VL
angh VM dRABIAIS: ihSRYLAR dah BIRRRL by WACAARIIORANL AR MEmaf ki ORRAPIAdi ng
sites. Another strategy for making E)Ilspemflc anti body fragments by the use
of si nglnesusethainan Evte(cmﬁw)lordat odl kndvder the poodoeteon ofdporanedondsbmaGinitbedicet al .

Ant | bodTge BT RCHEEET AR URIoBI KHOPEL APEConl SraD Ok d  FP B e

tri speciyibmoctnhl bRshRS Fraipe %@9@{&@' dubbli&ttiond, ppIs1-b ARkl DdE; 60
(1991). ™Ml tcl val ent O%\?ltl bodcl e’; A ti \(/lg e}rjll% lanltol pz‘iklb Er(Me i nter ngl i zed
y a

(and/ or In,caxl&m|¥ozled1)987)a§néBomaﬁetaalbdvlmwl 5&ht: 8B cel | expressing
an antigen t V\:hIChth ntib present
i n\l/sgntl on ca(r?lt mﬁots‘f’lglaeﬁ%&% %glg I nsgle%ls lin\%lscﬁ mlge t és[a %@Eﬁ&“ﬁ e IgM

cl ass) \Mnhhmlzhfl@l@ dPpratRcidgantuil geierdird df Rgmsn arﬁﬂao(i&sgnthbabg@vabem
anti bodi es), whi ch can be readi I%Qpr oduced by. reconbi nant expr essi on of

nucl ei ¢ cBEEENBHCIHINHPLdhe!ip profvetion. dRoreramals, has brenglesqrisdyhat thee
mul ti valy %g%lzg%{uhggfglﬁ ggﬁt %H%?Bd(g/%whltﬁﬁ &ﬁh};?@gl@rﬁgﬁa@eﬁ@& dith&e %{) nor e

antigen ncer aln e i-meri zation mai n
conpris %9r11(1—d)ilne congit sitise mtql)lltsam cEmpﬁee@mhrblmsn af dndogeonegitdody iproduliien.
scenarlc}, ggrgﬂ%IbOd Wi || nprise gn Fc re ion an threle or nore. antigen
bi HHi ng <ps B gARAincIBrRHRCe Ui gt Rty gn & SROBYANERIS, a

mul ti valgnt.&mtih %cbfo&.%rahlo%ﬁﬁmwammr%s kg Qﬁt)gemh%nfge ghout, ei ght
antigen binding sites. In one such a nul t1val ent antlbody

conpr i sdskqbovitsendi, Srec. okl Houk S@zrit/Sz@éhQ bﬁ.ﬁc{lﬁ%) Jakobovits et al., Nature, 362:
255 (1993); Bruggermann et al., Year in Immunol., 7: 33 (1993).
Gene shuffling can also be used to derive human antibodies from non-human, ¢.g.

25 rodent, antibodies, where the human antibody has similar affinities and specificities to the
starting non-human antibody. According to this method, which is also called "epitope
imprinting", either the heavy or light chain variable region of a non-human antibody fragment
obtained by phage display techniques as described herein is replaced with a repertoire of
human V domain genes, creating a population of non-human chain/human chain scFv or Fab

30 chimeras. Selection with antigen results in isolation of a non-human chain/human chain
chimeric scFv or Fab wherein the human chain restores the antigen binding site destroyed
upon removal of the corresponding non-human chain in the primary phage display clone, i.c.

the epitope governs (imprints) the choice of the human chain partner. When the process is
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15sites. The nultival ent antibody conprises at |east one pol ypeptide chain
(for exanple, two polypeptide chains), wherein the pol ypeptide chain(s)
conpri se waowo7asse vari abl e domai ns. For instance, theCpalSgpepsizde
chain(s) may conprise VD1-(Xl)n -VD2-(X2)n -Fc, mherein VD1l is a first

vari abl e do VD2 is a second. variable do i s one pol ypepti de
Chai n_oferadn PEdsT Brepiege iﬁdelﬁ@mrws@w i it ?ﬂﬂbﬂdypswgyﬁg@ﬁ@i de,

and n i g4 P‘UT ﬂvo 59620 @H&?A fihe 199is)y Rﬁﬁﬂde%%dﬁﬂﬁhﬂ(lﬁﬁan%}ﬁoﬁ BrR&d-se:
VH CH1-fl exi bl e i nker- c regi on chain; or VH CHL-VH CH1-Fc region

chai n. 'hlumarmhtﬂmdaftseh’ytH‘dBigrbfng, thsrteqmlqmyprcb\ud@sh@mmemlwdlug@natntlb@h@, t wo

(for exa four), |i n vari e domai n pol ypeptides. The
nultlvalgﬁgF%hFPB %@pkﬂﬁﬁ' ?; FBP?WHgPéﬁ@EI conprise fromabout two to
about eight light chain variable domain polypeptides. The Iight chain

vars abl esglenpdcifioahiinrpés des 25cont enpl at ed here corrprl se a I i ght chain
vari abl e donmai n and, optlonally, further conprise a
Si ngl e- Domi ﬁ)n&rﬁxa@@kﬁ &g mtispactii antibatoot thisrinsntian 1%911‘&465 Bvanfabﬂdyﬂb@y of

the i nV%ﬂde(w B'Vg afld 7 AR ARGT Iﬁlg{lﬁ F Qﬁﬁodlﬁleﬁ{sn&hﬁlsg?d@%&Hﬁ)%ﬁlelg %%

singl e polyeptide charn conprrsing all "or a portion eavy c aln
vari abl eo doordifferamt cpikdpeobf BvioMuitdapecific bhebddighhaycdiso be vditabdcelizbtomai n of

an anti bod In certain e di ment s, a S|ngle domai n antjbody js a hunan
single-& PYAC a8 Egl S(Yﬁg%gﬁf‘l’@ss By . Thag ppihadicsiprssessa BY g%@n‘{“&g ymsand

Patent N9 -anfl vdftéh ﬁiﬁ@s zBé;)totolx& fit, st a%oel 8 Sk qr{n'té%?e%ip& Qﬁﬁgaﬁﬂkalmd

enbodi ment, a singl e-domai n ant | body con% ?% of all or a portion of the
heavy c maimA \chninatpicthotoxé or mﬂloactlmswtbpﬂjlyapteﬁm Mtbomeci\ﬂa rantibedicd candone

enbodi nent ence di.f.catign t Bv8 an bod e
Sdescr | BewHE BT e CTBRET S wlbory S ERafib e it kipoRahatiidiiy co. o
i nprove the bradu§getHolds Rirtn¥al@ndbigpecoi@ftibbiRl Afklcakn Bé&ﬂ%éd i aft. Uﬂ%

anti body. Am no acid sequence variants of the anti body may be prepared by

i ntrodu®f ﬂ@ fsrptmp@mapmsenwaﬁb@sexmmm@twgem@@mbgi@blsléqlnf@w éhféhd i elgint he
anfg bod air hbe¥e %%E o%ga cha %%ave dlﬁté ené%/%‘ffmt? tgl\)fﬁful nC P\i?zturexarrpl e,

del’eti ons f'rom ™ an sertrons rnto IOﬂS O resir’dues

wi t hi n Bs: 37 (198BG.i Eedaas@@tctuemﬁsisdrhﬁem@f1rbmdyoglmmmbyﬁtﬁth of
del etion, insertion, and substitution can be nade to arrive at the final

const r uchainythsse dabridammss (@reremagipredise 9@9&@@%‘6@@@@@ 65 19 Hilfogend ppialpdy
charact ‘?ﬂdl?&fb aofm%h%{ﬂggﬁqg%% ﬂleaéo%étgt%lé Eﬁlcmcﬁﬁeh Sp%%%%‘od Skihoe

subj ect ody am no uence thnme equence is made
correct molecule, which is usually done by affinity chrornatography steps, is rather

20 cumbersome, and the product yields are low. Similar procedures are disclosed in WO

93/08829 published May 13, 1993, and in Traunecker et al., EMBO J., 10: 3655 (1991).
According to a different approach, antibody variable domains are fused to

immunoglobulin constant domain sequences. The fusion, for example, is with an
immunoglobulin heavy chain constant domain, comprising at least part of the hinge, CH2, and

25 CH3 regions. In certain embodiments, the first heavy-chain constant region (CH1) is present
in at least one of the fusions. DNAs encoding the immunoglobulin heavy chain fusions and, if
desired, the immunoglobulin light chain, are inserted into separate expression vectors, and are
co-transfected into a suitable host organism. This provides for great flexibility in adjusting the
mutual proportions of the three polypeptide fragments in embodiments when unequal ratios of

30 the three polypeptide chains used in the construction provide the optimum yields. It is,
however, possible to insert the coding sequences for two or all three polypeptide chains in one
expression vector when the expression of at least two polypeptide chains in equal ratios results

in high yields or when the ratios are of no particular significance.
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A useful nmethod for identification of certain residues or regions of the

anti body that 15are preferred | ocations for nutagenesis is called "al ani ne
scanni ng wotageressss” as descri bed by Cunni ngham and WPPC3/US1@89%178¢i ence,
244:1081- 1085. Here, a residue or group of target residues are identified

(e.g., charged residues such as arg, asp,. his, lys, .and glu) and replaced
by a neutral ?%Pn%@gﬂ? W@PEPfghléﬁawg%%b%&%ﬁc(aé%%?‘}w%ﬂﬁﬁPﬂéO%f‘:& ofa

pol yal amipgd ithRuAbdISGlint Gv BhE aGthiOftsChindine sHIFiMGtyAR IoHS aMh [AAdaHybEEN.
Those amno acid |locations denonstrating 20functional sensitivity'to the
subst i t umiomeglobelin beaxy chdindight ghin pair gaoroding afsaearddrinding spdedicityam that s at ,
or for, the sites of. substitution. Thu i lLe.the site for | oduci ng an
i no. ad® el Bed od T R - PhimeldTehith bt i Mt Slop o hESHTRET, on
pers se mepdcifietoRpolidEfsh &inWanRd imhRhoS¥BMR éhaid Qnit1AtIAS, shEe PREINRE BRNCE

of a nutation at a given site, ala scanning or random nmutagenesis is
conduct ed immunpglobulimbeht cbaionn erlyraagihah ocaH hisnscidieprelsadeipmsidentoiogkeobul i ns
are scr eanet LA Ae IESILEd AT bNibYs in w0 04AR6BE ASI Sl-AEUERRS,T nser ti ons
i ncl ude "ami no~Lahd’or car oxyl-termnal fuSi'ons fanging i1 n Tength from one
r esi due geferpigypepicifilemtibodicabdei fug cRahplod$adshodr apheiods imdbesmotgywel | as

i ntrasequence insertions of single or nmultiple am no acid residues.

Exanpl e 25210 619%%hal i nsertions include an anti body with an N-term na

met i onyl resy . i té l. vari ‘ >t i | ecul e
RN T e T R S AL S T A s
(e.g. faecchAbliBRY yhaodirectpthicyppepig afewalpblipeptindes éapgder ihatreer unvikalbf- 1 i f e of

t he anti.body.. WD 2011/ 079185PCT/ US2010/ 061760 A r.taip enbodi nents,
an ant | OGRS EARSTE AVERES GROD I BIBEPEATEE (it eesihdSin@ale oG ext ont
to whi Cfboiﬁé]?@dbtdtlaﬁ%i’teﬂfé‘ce%Wth%tﬁ@era@ YBPSHnAH1¢, K hRBI¥AERILEER ! S

typically "'either N-linked or O-linked. N-linked refers to the attachnent of

a’ car bohy thedicF ainding interfades, G @&l IcihtsrfaceforarH Adpmtaticerofiasibddies (cThe

tripepti I ne- X i nd sparagi-Re-2-t hr goni ne, where
X 157 any SODRRYERRE FRR0 ORI, NuoShioabefiany RRRRi TSN ity lih SEE Sy
enzymat iGe7sat 1eg hreRtis &petibey GRah e RbehdPlighy of @vd diEfeREPRERYicAEnST de
chain. Thus, the presence of either of these tripeptide sequences in a

pol ypeptogsthes deang theangwiactire af myltippes(ic antibadiosi l%élf expnlekedtisnogdissyl at i on
refers tgq. . of . r | gal j -

gal act osDibefesdi BEIREbn R 303eBlnt OF GHAT'SDRSE HhIR S AHHAZ A pked

10t hr eond Bech Rl efiougdr fortherdooyyips different Geavy-dhyiairaxiybly sioneinzayatphievitte used.
Addition, or deletion of glycosylation sites to the antibody is conveniently
actbnp SERE o ¢itre ligApChabvairbKlomRgins- SeeRrdHIEL0 S8 ﬁmbﬁ%meah@n%m WFe of

t he abovyge: il i I | i sites)
B A e v

del et i owitholargsukigdt chaitd @rg. ofrooneontryptoptans eCompemsatotptdaveer| ofadewshlbdores t o

t he sequence of the .origihal antibod or .0-.1i nked cosyl ati.on sites).
Whor o ¢ REnTE st e B abaialy) i g et MARE b o BrtRkey >

t her et o pfi@¥cUeby replacing large amino acid side chains with smaller ones (e.g. alanine or

25 threonine). This provides a mechanism for increasing the yield of the heterodimer over other
unwanted end-products such as homodimers.

Multipecific antibodies include cross-linked or "heteroconjugate" antibodies. For
example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to

30 unwanted cells (US Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360,
WO 92/00373, and EP 03089). Heteroconjugate antibodies may be made using any
convenient cross-linking method. Suitable cross-linking agents and techniques are known

(e.g., US Patent No. 4,676,980).
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altered. Native antibodi es produced by mammalian cells typically conprise a
branched, biantennary oligosaccharide that is generally attached by an

N1 i nkagewooas1233 of the CH2 domain of the Fc regi on. PEEAS2€00961760V i ght
et al. (1997) TIB TECH 15:26-32. The 20oligosaccharide may include various

car bohydrat e nnose, cet uc ne al acto and
sialic acid, %gghwglﬁqs fggg%lemegw %%pﬁge@ﬁg tﬂeqf %?'%re ﬂ%%q%@e% @P th

bi ant ennggy d&kh@&ﬁﬁ%@ﬁ%&éﬂ@res%y&& éﬁr‘e bh@e&ﬁ%n%ﬂh@éi‘ RS forepM'Jsin%at I ons

of the oligosaccharide in an antib the invention nmay be nmade 1 n order

to creatcheraival lpdage.vBranam e ai Shierex 2&9 r8 1i (4R8O \destribe appeotddes:. wikgfiprintact

that 11 acREBHiRots piefiosditaly By BB s G ITHr Py d M Bl 4R, “Stcn
varg ant sedi¥d hame fkd@‘@f[&‘bﬂ’%@“@@ﬁbﬁc@ﬁﬁ)ﬂéx@ﬂg 8€s0dfurg afseluﬁ tBatBnizcRudhdicat i on

Nos. US 2003/0157108 (Presta, L.); US 2004/0093621 (Kyowa Hakko Kogyo Co.
Ltd). Exithisleanddireysabinteaolestbar dishiids dommtioge e &ay | feagaentsgenerated are

e Bl G PR S Sk o R AR LR YR

2004/ 00 MmAEconSrt@DAO EBR-AK0] byeddOist Wit théBiptddthy2otidé QAdd B28i2ed Wah an
2004/ 0109865; WD 2003/ 085119: WD 2003/ 084570; WO 2005/ 035586; WO

2005/ 035ATEOI PGPS e%tév@éler V20093 derivadioe tieamake bispecalic anfiboggs) The o .

334; 123 gyg%[g 4 (2004)
Exg)rrpl egn%)%éggl(l |neeS Sggt%lu%nﬁsgﬁd eﬁ%%g;} at ecgkg%llt%gm

i ncl ude en¥A&011/ 079185PCT/ USZOlO/ 061760 Lee 13 CHO cells defici ent | n

protein fucosy|atian (R pka et al. Arch. Bi op 49: 5 545
01586) | U paio s uB S Bardeisbom £ Blersat b BakEioul Ghpiiosear2
Al Ada%m?&sﬁémﬁc sipeaial BMalQBy AP Byl Yed, @'7‘51l i‘l’?%‘Sg 923%1'e§cribbrt‘1§‘e'3 such
as al pha-1, 6- fucosyltransferase gene, FUT8, knockout (see, e.g.,

Yanmane- Qrlukiiorof afullyBiuotaiid bsBrobagnti®dy Fabt), (rO34)e, E@h&ab fMgn@tnt ahs |

Bi h 4 80-68 6 W2003/ 085107
an} Boa gyl gt ol A dRai SPist Raas i fRf b Sttt b e do e,
e.g., i RhobikgdRifee LitidBEE IR Bis cifgpaﬁ@l@sdﬂﬁﬂmgleoraieaa@dgadlett@ pidokelly egi on of

the ant i body is bisected by cNAc. Such antibody variants % have reduced
f ucosy| &vrisKPrganDthe g bieseptapmd Ifoamélt hugean 1 oetlsappiveld aptriggecie dyitd body

vari ant et al.); US
Pat ent %oév@ %@%ﬁ%@n eqﬂog?’t\@%)a Sg/hﬁé%gg%étﬁ%%%@e{%mna et al.

Ant i body var ivaitioss wichiigads foemakingned mlaam‘g(bs@eclﬁs laftilgodyfragheents directly

ol i gosaccharide_ attached to the Fe region are al so provided,_ Such (gntl body

varl ant dramuieeambmantisilapdarednee lsa desbdescihidh Borexaprly. Rishecieantige
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15S.); and n certain e i‘ments, an
ant i bod;(l%l%).i a@ht letuoilmplzimespaxnidl?efromgh@ﬁomﬂdwuorpeoteuns mreeludmim@tlaﬁah'

subst i tuti ons i ch. further, i,nprove r ex |.e bstl tuti ons
Shorti ofergus of B dingiin BriopgR i Ene R dficsR el Himtinrig t st fues)
Such  subgtethittdcQBSIOHRY fRMGHENders APIHBART-8X dBel fo R (RE aftliRd ﬁéﬂeﬁ;dhrﬁ&%
descri bed above. 20l n certain enbodi nents, the invention conienplates an

anti bodylhisamithad carhalso posiglezsdder the productlon of antibody homodimers. The "diabody"
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)

has provided an alternative mechanism for making bispecific antibody fragments. The
fragments comprise a heavy-chain variable domain (VH) connected to a light-chain variable
domain (VL) by a linker which is too short to allow pairing between the two domains on the

30 same chain. Accordingly, the VH and VL domains of one fragment are forced to pair with the
complementary VL and VH domains of another fragment, thereby forming two antigen-
binding sites. Another strategy for making bispecific antibody fragments by the use of single-
chain Fv (sFv) dimers has also been reported. See Gruber et al., J. Immunol., 152:5368
(1994).
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Exenpl ary Substitutions

25 contemplated here comprise a light chain variable domain and, optionally, further comprise a

CL domain.

Single-Domain Antibodies
In certain embodiments, an anti-Bv8 antibody of the invention is a single-domain
antibody. A single-domain antibody is a single polyeptide chain comprising all or a portion of
30 the heavy chain variable domain or all or a portion of the light chain variable domain of an
antibody. In certain embodiments, a single-domain antibody is a human single-domain

antibody (Domantis, Inc., Waltham, MA; see, e.g., U.S. Patent No. 6,248,516 B1). In one
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Preferred Substitutions Ala (A) Val; Leu; Ile Val Arg (R) Lys; d@n; Asn Lys
Asn (N) dn; H's; Asp, Lys; Arg An Asp (D) Qu; Asn Qu Cys (O Ser; A a
Ser A n (WP 206m79@85u Asn A u (E) PCT/US2010/061760

10

15

30

embodiment, a single-domain antibody consists of all or a portion of the heavy chain variable

domain of an antibody.

Antibody Variants

In some embodiments, amino acid sequence modification(s) of the anti-Bv8 antibodies
described herein are contemplated. For example, it may be desirable to improve the binding
affinity and/or other biological properties of the antibody. Amino acid sequence variants of
the antibody may be prepared by introducing appropriate changes into the nucleotide sequence
encoding the antibody, or by peptide synthesis. Such modifications include, for example,
deletions from, and/or insertions into and/or substitutions of, residues within the amino acid
sequences of the antibody. Any combination of deletion, insertion, and substitution can be
made to arrive at the final construct, provided that the final construct possesses the desired
characteristics. The amino acid alterations may be introduced in the subject antibody amino
acid sequence at the time that sequence is made.

A useful method for identification of certain residues or regions of the antibody that
are preferred locations for mutagenesis is called "alanine scanning mutagenesis" as described
by Cunningham and Wells (1989) Science, 244:1081-1085. Here, a residue or group of target
residues are identified (e.g., charged residues such as arg, asp, his, lys, and glu) and replaced
by a neutral or negatively charged amino acid (e.g., alanine or polyalanine) to affect the
interaction of the amino acids with antigen. Those amino acid locations demonstrating
functional sensitivity to the substitutions then are refined by introducing further or other
variants at, or for, the sites of substitution. Thus, while the site for introducing an amino acid
sequence variation is predetermined, the nature of the mutation per se need not be
predetermined. For example, to analyze the performance of a mutation at a given site, ala
scanning or random mutagenesis is conducted at the target codon or region and the expressed
immunoglobulins are screened for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methionyl residue. Other
insertional variants of the antibody molecule include the fusion to the N- or C-terminus of the
antibody to an enzyme (e.g. for ADEPT) or a polypeptide which increases the serum half-life
of the antibody.
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2011/ 079185PCT/ US2010/ 061760 Ori gi nal Resi due Exenplary Substitutions

Pr ef err eawBubsiti7v185i ons Ile (1) Leu; Val; Mt; Al a;, PhepPCRask@oosr7eé0 Leu Leu
(L) Norleucine; Ile; Val; Met; Ala; Phe Ile

In certain embodiments, an antibody of the invention is altered to increase or decrease
the extent to which the antibody is glycosylated. Glycosylation of polypeptides is typically
either N-linked or O-linked. N-linked refers to the attachment of a carbohydrate moiety to the
side chain of an asparagine residue. The tripeptide sequences asparagine-X-serine and

5 asparagine-X-threonine, where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moiety to the asparagine side chain.
Thus, the presence of either of these tripeptide sequences in a polypeptide creates a potential
glycosylation site. O-linked glycosylation refers to the attachment of one of the sugars N-
aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly serine or
10 threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.

Addition or deletion of glycosylation sites to the antibody is conveniently
accomplished by altering the amino acid sequence such that one or more of the above-
described tripeptide sequences (for N-linked glycosylation sites) is created or removed. The
alteration may also be made by the addition, deletion, or substitution of one or more serine or

15 threonine residues to the sequence of the original antibody (for O-linked glycosylation sites).

Where the antibody comprises an Fc region, the carbohydrate attached thereto may be
altered. Native antibodies produced by mammalian cells typically comprise a branched,
biantennary oligosaccharide that is generally attached by an N-linkage to Asn297 of the CH2
domain of the Fc region. See, ¢.g., Wright et al. (1997) TIBTECH 15:26-32. The

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

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

30 2000/61739; WO 2001/29246; US 2003/0115614; US 2002/0164328; US 2004/0093621; US
2004/0132140; US 2004/0110704; US 2004/0110282; US 2004/0109865; WO 2003/085119;
WO 2003/084570; WO 2005/035586; WO 2005/035778; W0O2005/053742; W02002/031140;
Okazaki et al. J. Mol. Biol. 336:1239-1249 (2004); Yamane-Ohnuki et al. Biotech. Bioeng.

87: 614 (2004). Examples of cell lines capable of producing defucosylated antibodies include
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Lys (K) Arg; Gn; Asn Arg Met (M Leu; Phe; Ile Leu Phe (F) Trp; Leu; Val;
Ile; Ala; Tyr Tyr Pro (P) Ala Ala Ser (S) Thr Thr Thr (T) Val; Ser Ser Trp
(W Tyr; Wbeoflya79185 PCT/US2010/061760

Lec13 CHO cells deficient in protein fucosylation (Ripka et al. Arch. Biochem. Biophys.
249:533-545 (1986); US Pat Appl No US 2003/0157108 Al, Presta, L; and WO 2004/056312
Al, Adams et al., especially at Example 11), and knockout cell lines, such as alpha-1,6-
fucosyltransferase gene, FUTS, knockout CHO cells (see, e.g., Yamane-Ohnuki et al. Biotech.
5 Bioeng. 87: 614 (2004); Kanda, Y. et al., Biotechnol. Bioeng., 94(4):680-688 (2006); and
W02003/085107).
Antibodies variants are further provided with bisected oligosaccharides, ¢.g., in which
a biantennary oligosaccharide attached to the Fc region of the antibody is bisected by GlcNAc.
Such antibody variants may have reduced fucosylation and/or improved ADCC function.

10 Examples of such antibody variants are described, ¢.g., in WO 2003/011878 (Jean-Mairet et
al.); US Patent No. 6,602,684 (Umana et al.); and US 2005/0123546 (Umana et al.).
Antibody variants with at least one galactose residue in the oligosaccharide attached to the Fc
region are also provided. Such antibody variants may have improved CDC function. Such
antibody variants are described, ¢.g., in WO 1997/30087 (Patel et al.); WO 1998/58964 (Raju,

15 S.); and WO 1999/22764 (Raju, S.).

In certain embodiments, an antibody variant comprises an Fc region with one or more
amino acid substitutions which further improve ADCC, for example, substitutions at positions
298, 333, and/or 334 of the Fc region (Eu numbering of residues). Such substitutions may
occur in combination with any of the variations described above.

20 In certain embodiments, the invention contemplates an antibody variant that possesses
some but not all effector functions, which make it a desirable candidate for many applications
in which the half life of the antibody in vivo is important yet certain effector functions (such as
complement and ADCC) are unnecessary or deleterious. In certain embodiments, the Fc
activities of the antibody are measured to ensure that only the desired properties are

25 maintained. In vitro and/or in vivo cytotoxicity assays can be conducted to confirm the
reduction/depletion of CDC and/or ADCC activities. For example, Fc receptor (FcR) binding
assays can be conducted to ensure that the antibody lacks FcyR binding (hence likely lacking
ADCC activity), but retains FcRn binding ability. The primary cells for mediating ADCC,
NK cells, express FcyRIII only, whereas monocytes express FcyRI, FcyRII and FeyRIII.

30 FcR expression on hematopoicetic cells is summarized in Table 3 on page 464 of Ravetch and
Kinet, Annu. Rev. Immunol. 9:457-92 (1991). Non-limiting examples of in vitro assays to
assess ADCC activity of a molecule of interest is described in U.S. Patent No. 5,500,362 (see,
¢.g. Hellstrom, 1., et al. Proc. Nat’l Acad. Sci. USA 83:7059-7063 (1986)) and Hellstrom, I et

al., Proc. Nat’l Acad. Sci. USA 82:1499-1502 (1985); 5,821,337 (see Bruggemann, M. et al.,
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(5 Thsb e Bhaisdt Bvp Ui (B ORI 8F5 RebRpetinked Shaog G

(B)s (4) niahGéledr)esil{ OBME) and R)muratﬂu@ﬂ&)(NK) cells. AAIt%a@&élyQerddlﬁahMryal ly
occurring residues may be divided into groups based on common side-chain

pr oper t iAd3CC @gtivikiyefrtbp meticele afdntewsicmmebe psessehinayivosalg., iIpapnimalanodes ( 2)
neutt ol LRI YLl s st s a1
Pro; binding assays may also be carried out to confirm that the antibody is unable to bind Clq and
hence lacks CDC activity. To assess complement activation, a CDC assay may be performed
10 (see, for example, Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996); Cragg, M.S.
et al., Blood 101:1045-1052 (2003); and Cragg, M.S. and M.J. Glennie, Blood 103:2738-2743
(2004)). FcRn binding and ix vivo clearance/half life determinations can also be performed
using methods known in the art (see, for example, Petkova, S.B. et al., Int’l. Immunol.
18(12):1759-1769 (2006)).
15 Other antibody variants having one or more amino acid substitutions are provided.
Sites of interest for substitutional mutagenesis include the hypervariable regions, but FR
alterations are also contemplated. Conservative substitutions are shown in Table 1 under the
heading of "preferred substitutions." More substantial changes, denominated "exemplary
substitutions” are provided in Table 1, or as further described below in reference to amino acid
20 classes. Amino acid substitutions may be introduced into an antibody of interest and the

products screened, e.g., for a desired activity, such as improved antigen binding, decreased

immunogenicity, improved ADCC or CDC, etc.

TABLE 1

Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) Val; Leu; Ile Val

Arg (R) Lys; Gln; Asn Lys

Asn (N) Gln; His; Asp, Lys; Arg Gln

Asp (D) Glu; Asn Glu

Cys (O) Ser; Ala Ser

GIn (Q) Asn; Glu Asn

Glu (E) Asp; Gln Asp

Gly (G) Ala Ala

His (H) Asn; Gln; Lys; Arg Arg
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(3) acidic: Asp (D), Glu (E)
(4) basic: Lys (K), Arg (R), His(H)
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Alternatively, naturally occurring residues may be divided into groups based on

common side-chain properties:
(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, ll¢;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;

15

(3) acidic: Asp, Glu;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.
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15descr igsedaicd usigg ohagcotivdoshased @ﬁﬁm%ﬂatétaﬂan tochninpess Brigfhy poErds conpri se

g][‘ dt: ﬁer l?:lgbé}’@aﬂ\&btlé‘re o stes (Q’F%l% ?ept ?é Y A0g td g&{ F‘dtﬂalY‘?bs%{Blé MRRUEi! ndi ng

region to Fchkn. e varil ant tered Fc region am no
acid s equlmmctlﬁk)naladeach(sttea“ﬁhadamrbodﬁs thea gener@ied atw dishlagddaga il dmdnyouamphage

descri bed i US atent 6, 19 1B1, WD99/51642. See, alsq, | ie et
al. J. |pﬁm9 |35 tﬂi% as{ Pai4 0 ?%@gi‘ﬁe cosppRicih i hethe ger&e%fproﬁwé 0? E@@ﬁu on
provi de%aél&tgb@%iﬂhﬁﬁea‘éﬁmftic&! ﬁlglefﬂhggé Hispi m%%riaﬁts%'ﬂ@tﬂeﬂ%@ﬂéé&%@opﬂ(hef rC

pol ypepti des conprising the Fc region, erein the nodifications facilitate

and/ or ;bmiqgit:d ahigvier d). rdingtiTioity). Th esder toidichiifyanndidste d:lapwars@le region

i ntroductio ot uberance jnto a firs pt aV|ty
B ER e e St Lol ISR A el S R N A A
t he caviijntisPh@feriRiablcatBibe ré&aiieb extiButedy dihefifdntisto aﬂ@geﬁeﬁm 25Fc
pol ypeptl des. Met hods of ﬁeneratl ng antibodies with these nodifications are

known i mltdeatiyely, oradglitionaBy.demey bpdandfigialtasanabee a qugstal strpgureigghe piigpat
anot her gtz&oeagicon{pﬁe;{‘@%d%&bg@&ﬂtm% wﬁ“ t&%&%@ afff5e 'aﬂﬁ ﬁ{}g&s i onta

t.
ant i bodi one or nore an anti body

ar e substdidus aﬁld weiphbaritgtredideesaestadiates for pdstititod arcoﬁnﬂg)tdﬂ teehmiques t he
substituyted resi dues occur at acceSS| ble sites of the 30anti body By

substi t FPPWE it HG<at imé diftgetdon qlppaiyted Bergm. Qnegepeh Eariaisaire genseied.
t her eby tpeﬂa'otf'v%nﬁﬁ lyﬁ]%a%& ﬂ]&k&nﬁiglﬁ égqfec ARh& PRV HRaf, ﬂ@}ﬁdh%rtﬁés%d to

conj ugate the ant | b to ot noiet i as drug nol éties
| i nker - aﬂlewglbmbhateuesnd eFiaieseith mqntnbupﬂobentlehercmemr nhaore cactaat asseysooay bent s,
ol | owi ng residues may be substituted with W)

any one or re of th
2011/ 07@?@@%’?‘7@@?@6’%@ B9HBE iy st ei ne: V205 (Kabat numbering) of the |ight
chain; Al18 (N&iIddE0E HidMELIRfné BN 8AMY aelidichicrRB JartfROof BV aiiagatng)  of

t he heavy chai n Fc region.
25 prepared by a variety of methods known in the art. These methods include, but are not limited

to, isolation from a natural source (in the case of naturally occurring amino acid sequence
variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version
of the antibody.

30 It may be desirable to introduce one or more amino acid modifications in an Fc region
of antibodies of the invention, thereby generating an Fc region variant. The Fc region variant
may comprise a human Fc region sequence (e.g., a human IgG1, 1gG2, 1gG3 or I1gG4 Fc
region) comprising an amino acid modification (e.g. a substitution) at one or more amino acid
positions including that of a hinge cysteine.
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Anti body derivatives The anti-Bv8 anti bodies of the present invention can
be further nodified to contain 5additional nonprotei nhaceous noieties that
are knowwpreotigomst and readily avail abl e. Preferabl y, PCHAISh086i766
suitable for derivatization of the antibody are water sol uble polyners.

Non-limting exanples of ter soluble rs ip Iude but are not
limted to, HoASErdRReindRy dprcripegnd g %ﬁ”ﬁwe ¢ 3l f1j1 GpEemplated that

gl ycol / pf oivt ERBo@ER! an SRIHBAY Mm% hydeﬁﬁbﬁ Ha?%@mpﬁ%@ﬂea&!m&@ la M2 AYhs as
al cohol , pol yvinyl pyrrolidone, poly-1, 3-dioxol ane, poly-1,3,6-trioxane,

10et hyl enmpamt 6o theanihd/ gip deurdarpatt yntebodyp@)gylamhmﬁamgdm (Félesdwmbhdmp/@ukdner S
a1 R S T A
oxigde cQopPhNaRs ﬂlelrp@lﬂd’f%)M @bﬂﬁ&%ﬁ@@@@éﬁéﬁip% (s ﬁlougﬁlﬂ tM&theﬁhﬂnalt@fh'tﬂzSMd aul

al cohol, and m xtures thereof yet hyl ene gl ycol propional dehyde may have

advant agedndds intheUfoaegionithay wauld lteeﬁlt sligresldy.pi @1$zherr ppEeved or dienisised) 6] lgner
b t hed. Th
nnber SRR AL SHong R & By RBCE U0 R U BRERTE TR o one

pol ymer V089/atl 641 e, alsto@%o@ﬂ& %nﬁehQJcSzafa’BZQﬁwmef(e@&&IUrSDIP@’&ui Es. In
general t he nunber and/ or t%f poléners used for derivatization can be
%h@nﬁi

det er m RS89l - SR 2E8hNP 2P MEPLHE MY 1 aonecrAinge Olﬂ?%ef‘%fﬁplﬁ%o Fhe

PRL ot 1 Baa IBEE: 1 SRR i R O RO PE ch i o R i podset e

condltlousmnemeinmnn@dbndamnmheibmﬂh@ﬁoﬁem$ S@mm$m?ﬁgﬁdsaﬁﬂahﬁaﬂtC?@my and
0

Fad ati SRR phaBhY. iRt B BT EnEd MR PO P er T SUBES ety s a

carbon napokihe ré&a@?fﬂr?FcI@ﬂ) whl%'hcfﬁesﬂﬁfs ble ﬁﬁ'fﬂ% travifer op%telﬂg’ﬁ 1gGd 8P OS5

(2005)). The radiation ma any wavel ength, and includes, but is not
25 lim t(@dy@rcﬁt ak/vahénmmgmlhbllm(lﬁﬁ)ﬂmﬂlﬁm%abrddmanwolcém%? (HP)ahicch heat

non r |nac i . te e t.ure ich ce oximal to the

B boayesteiet ot EoalualBlB e LeginleiREl 71 e RtioRBusS aPhRE R i booi s

of t he %ﬂmtorlrﬂws@ﬁbsﬂmtﬁﬁm&eel@ME@Qh@mxze&ﬁndlﬁg of theifc réddphysFeral./ chem cal
properties and biol ogical functions by various assays known in the art.

| n one Xopweptidagsiaps vathealppral/F aegiongiming aeie iseqricaeesand iinacascdat dasoriseds

the. moadt Bl bangr s g EEkb s e S pe s b T b e E B
Bv 8- assadusapied: af. t/ebisyndlnicldudi T894 184t (2000). | i m ted to Bv8 bi ndi ng,

Bv8- nedi at ed endot hel i al cel |l prollferatlon t unor netast%sls
ceftai n enbodf ARAIDY 45PCLHBS IYGRHRAN RIRYIEHDRMGH GNBBYINE RO dHicgtiveea ﬂP’F‘er ein

o S A0k ek L ST Ay
b|nd|ngaa¢brpkmynemhandnnmgmnomlﬁﬁmaguwﬂﬁayensMaanwmmknmmnonofahe art and
can be lf)?(%dbqulgceelnqtol nfc rstul~dc p(yinypep%'de an(i arln catwellttyI ncl)tr(]) aas% on(i IEC p(%ly}?gptide, wherein the
protuberance is positionable in the cavity so as to promote complexing of the first and second
25 Fc polypeptides. Methods of generating antibodies with these modifications are known in the
art, ¢.g., as described in U.S. Pat. No. 5,731,168.
In yet another aspect, it may be desirable to create cysteine engineered antibodies, ¢.g.,
“thioMADbs,” in which one or more residues of an antibody are substituted with cysteine
residues. In particular embodiments, the substituted residues occur at accessible sites of the
30 antibody. By substituting those residues with cysteine, reactive thiol groups are thereby
positioned at accessible sites of the antibody and may be used to conjugate the antibody to

other moieties, such as drug moieties or linker-drug moieties, as described further herein. In

certain embodiments, any one or more of the following residues may be substituted with
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conpetitive binding assays using techniques such as western blots,

radi oi nmunoassays, ELI SA (enzyne |inked i nmmosorbent assay), "sandw ch"

i MMuUNoasswPLN11/079185 | nmrunopr eci pi tati on assays, fl uor epcEriS200MGITOASSAYS,
and protein A imunoassays. An 10illustrative antigen bi ndi ng assay is

provi ded bel ow t he Exanpl es s ctlon urified aptibodi es can
be furt & el@ﬁar‘)&@? éﬁﬁ%&uﬁge@@@ fhesligh C%aé%a%l% th‘gmgbaf tthﬁglﬁa‘m mi ted
to, N-tepghnald ml{ﬁm%ﬂﬂoerﬁg} Mh@ﬁbéivyadﬁﬁinﬁsdr% iopon- denaturing size

excl usi on hi gh pressure |iqurd chromatography (HPLC), mass spectronetry,

i on exchange chromatography and papai n digestion. 15In some enbodi nents,
t he pres@mﬁodhd@ﬁmﬂ@ﬂscontenplates altered ant i bodi es t hat possess sone but

not all eff ec[t \/\;‘ulﬁq\% atnﬁg (il]lg? ?f tﬁl prese 11%\f,|en’[31 8d§'\z§ri)‘t§e di%rt%g‘rnr(rjlo&l %teg to contalnny

applications i ich y 1n vivo Ts rmnportant

yets cer taddifiopdlfreapoteindeosds moistiésStsturakneoi @8enand@fshdAPXR)iladle
unnecessa@y or deleterious. In certain enmbodiments, the Fc activities of

the producfeblyrthsiagicteruitabla fer desixaiiragan obthsratibedt Hatvatyspluplemody s r ed

roperti t can
P Condl erag BRI SE naleP sYbleoRAc gl o buf Gl A S0 by BRARAR
act|V|tg&amlEﬁﬁ}px@mﬁﬁﬂmsEﬁmmgba@gbmowﬁbﬁybﬁngmhdupmmnxmmmhmeHhkmeonducted
to ensure that the fntlb dy Iac s FcyR blnd ngﬁépence Ilkegfﬁlacklng ADCC

acti vi t WrXirgupolvatngf plsolel ey iRdinygrokigens, p9ly-Fredigyelag polyad.$.6-trigrant,
megdj at i ng, al aﬁ%rdrﬁi’e c%ﬁ&é\?%ﬁ g)’élébéﬁhllldacﬂﬁl é’lthem%ggﬁ?ﬁ@ﬁ%ﬁrﬁﬁnﬁ Xpress

25FcyRlI, FcyRI'l and ression on hemato tic cells is
sunmmar i zepolymeiakang detmn cpra@éy(n@dmﬁﬁ)yﬂahmrmbpoéyfdhﬂenwglycoﬁmmprﬁpybm nmunol

" ﬁfé?éﬂ!&lﬁﬁl%m@?f@%?a Bl Fait i aicl s TR e R BB g eyp aned Y ©f
> 821, 336lyolelal lﬁfef('f\lé?)@[yvﬁ@ll hl%oﬁ&rarﬁl&ﬁbct&%ﬁ%?eof nobiydeyRec kRbr al bl ood

nononuclear cel and Natural Killer (NK) |S. Alternatively, or
additio rpmnlgna@myszlm@y aevq adveytapés i m rm@anmﬁlcé@mlgeiu@ fco itﬁ stebibist inegfeb el hgs s es sed

in Vvivo, Kl del 148 | 0s

SR e AT TR S R L SR AL T S
conf i r mof hakynicheattwohddoodlyc alﬁlwﬂ?-hia@ vfaﬁy fan@(frﬁznq tl@mbd&%tﬁnéra@é(atm
activity. To assess conpl ement activation, a CDC assay . as descri bed

i n Gazzaky-can\wgthoemargiidgpemeleoden/ loeereol. stmumbﬁr élﬂd/all type of polpmeisol .

ol car andSTral PO 2k ot AR R R ALOR ALARE b0 o6l Kb

known i no,tthepatitulad mopm enfoocdions of the amhbodyméjetlmpmvpd ovhaks thé m&tbedy

anti bodi es that SSess, reased eff r functions and/or increased
hab% - |.1deﬂva§aévaﬂg)eus %Fliaewp@ﬁﬁdﬁ@ne SNGHPISEIC. S\ect ors, Host Cel | s

and Reconbi nqﬂan&{ﬁém%dlmem cdnflg afe%@gpmm Qﬁ@ﬁ%rb@&a@éoﬁ%(ﬂ ?r'tlli’e@dy of

the invention, the nucleic acid encoding It |s isolated and inserted into a
repli calvhay bﬁescte@tlveﬂy) hedted bhexpostierio ragligtampir¢ piovated oin oie ¢rhizoddNS)t, the f or

el ng cBRERIIBRET < grocadnp sapb g s i g ool oS¢ FP3UEE" Thar

are capahkgo-0f603 @008 The radiation may be of any wavelength, and includes, but is not

25 limited to, wavelengths that do not harm ordinary cells, but which heat the nonproteinaceous
moiety to a temperature at which cells proximal to the antibody-nonproteinaceous moiety are

killed.

Activity Assays
The antibodies of the present invention can be characterized for their
30 physical/chemical properties and biological functions by various assays known in the art.
In one aspect, assays are provided for identifying anti-Bv8 antibodies thereof having

biological activity. Biological activity may include, e.g., the modulation of one or more
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10specifically to genes encoding the heavy and |ight chains of the
anti body). Many vectors are avail able. The choice of vector depends in part
on the hos020al/d79t86 be used. Generally, preferred host eerits2aomcho eit her
prokaryotic or eukaryotic (generally mamualian) origin. It wll be

appreci ated that constan egi on f any isotype can be. used for .thjs
pur pose,asl?%&gl%%vﬁgas?%te‘i aﬁfﬁc %,gl}guﬁ@aaﬁutéwaﬁ%@&ﬁg?aw@% VBmecdialety t hat
such coréﬁg&ﬁ@harl@gig%f&%rp%rg&trﬁétgﬁggislﬁrom any human or ani mal species.
a. Generating anti bodi es using prokaryotic host cells: i. Vector

Const r uct i on In certain pabgdinehsatiitikeinseqwente smenwogdiohg ipgirgpepd hereincmaponent s

of the ant, bo f.the invent.i on can be abt.ai ned usi ng standard conbi nant
Cechn q Bt yEalbr i SRl B s Sste Bh e A R IR R of S
sequenc ggksbhitanvaitioh RRIAEstBd RsURdiINShtEeh b tidfy NYRE hieteB beRlihSassays that

Al ternatively, polynucleotides can be synthesized using nucl eotide

synt hesiapeknog ipdie e anthaesiscdhesingbe g withowd juigtioasng deedioig t he

pol ypept. . | r i nt o . i ' f l'icating
Pod” Bepe BB hbIRELGES LD Bl ERQTRILAN I GE bRl FABBR SR LR, 8
vect or s BINSA (atignaMaiked bhmnaswbdiiaviay), Msdnkdeidy timgamobgaysed for the

25pur pose of the present inyention. Selection of an appropriate vector wll
depend AEPAMOPIGAHPHAROISISSEY sofUQIRRCCR B NOAsAY H ¢ BrOsan i nERPHRPSIaNS-0Ahe

vegt or afdibiee BRTdbh BHJA i}t?ésdidéégope'i’cﬂwh{ ARELANPRA Wl {he vector.  Each

{ge NOSf is

vector contalns vdrl ous conpone endi ng on | unction
(amplificati dihepuriéxgredodes caf bh btrtheotlogouisized by nuetiendf deys arcliabad) ouand
its conpat '.bi.I(%i]t%I\gi th. tEe ﬁarti cul ar ho%t (fel.l in which it resildes. The
vector . COhpBHENI NotSTIERb Al PR AMiERacid A K e THBECHRREAIZS SPor i gi n
of repl iy ﬁr@ﬁurealiqﬁﬁ‘dl %BM&M?%HPE@?,%a@ sPERHIREY; ioft ckbip@geme binding
site (RBS), a signal sequence, the heterol ogous nucleic acid insert and a
t r anscr ichtanmtographyi andtpiapainslegpseorce. WO 2011/ 079185PCT/ US2010/ 061760

In . general, plasm d vector ontai ni.ng replicon and cont,rol., sequences which
L sert acu T SR S GbRR, et Ak et st R e Blina i R
connect ipgkseW doind hig 96t 41DsfEtor FgctiORS vatliclP ik &fal deYir&PdantiRiatedof @@y cat i on

site, as well as marking seﬂuences whi ch are capabl e of providing
phenot yghelicsapecin wiich thethal{ide of the@nteedysin vibgy is gnpersing yeteertaim) affector
5t ypi cal ] I ; ] i fro = coli
speci es.ﬁ%ﬁ%ggﬁglg%%%rég%gﬁgg gg}ﬁ%%%? %8 %gﬁr%%%qpf‘?#eﬁi%p%&anﬁdgﬁaﬁ acycline
(Tet) r esibptimmnmes, dedrd dutisities of ihd@sod@sy immansldaiini aenlchfuyédid dnsdrosiaor med
cells. pBR322, its derivatives, ar other mcrobial plasm ds or

badt er i GPhale dpusrd ArARETES R AMAINtYRed N YHER KRS 1Dy LIRAPHCIh ABABY @denwhi ch

can 2, SRR 100 UL 068 ) RGBT B GRLOSEBMn,
parti culFarre@ptdrlibeR )dsnding agdegceanibedondudet @idnsura tiGathcmtibbdyalacks KéyR.  Pat ent
No- >, 6%)i8ﬁd2i1§g7('hence likely lacking ADCC activity), but retains FcRn binding ability. The primary
cells for mediating ADCC, NK cells, express FcyRIII only, whereas monocytes express
25 FcyRI, FcyRII and FcyRIIL. FcR expression on hematopoietic cells is summarized in Table 3
on page 464 of Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991). An example of an
in vitro assay to assess ADCC activity of a molecule of interest is described in US Patent No.
5,500,362 or 5,821,337. Useful effector cells for such assays include peripheral blood
mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or additionally,
30 ADCC activity of the molecule of interest may be assessed in vivo, €.g., in a animal model
such as that disclosed in Clynes et al. PNAS (USA) 95:652-656 (1998). Clq binding assays

may also be carried out to confirm that the antibody is unable to bind C1q and hence lacks

CDC activity. To assess complement activation, a CDC assay, ¢.g. as described in Gazzano-
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In addition, phage vectors containing replicon and control sequences that
are conpatible with the host m croorgani smcan be used as transform ng
vect ors iwocomgetsson with these hosts. For exanpl e, baeCenisephagyesuch as
XGEM TM - 11 nmay be utilized in 15maki ng a reconbi nant vector which can be

used to _transfor uscept i bl ost. cell uch as E.. col 392. . . The
expr ess iséﬂt_oxrl‘gﬁtt%-p}-ﬁﬁl@‘wé’&-i]ﬁ?}gﬂ% T #PE%%%@?@?;% P%O%F;ﬁmﬁ%g“%mdmi and:;

pr onot ery; i SOMRARER \

pr onot eylﬁsaa%%br??fragggf gt@tgg&r gtggisgjtagr;sesg‘gue?lce %gg%d apst ream (t%e'a)1 to a
ci stron that Inselut ambedintestseshgneesiion proPrdsk altgrod aotitRiprsdhastpesssss ypicesed| y
or omot ot EREL ko ap e PRl B e B 1 bStsaoBi B e P T RE TGl ot rom
under its control in response to changes in the culture condition, e.g. the
Pr esenc g/ tor AN CellOhn ERPIVHIbiRMt Mbthod€hange in tenperature. A |arge
nunber of pronoters recognized by a variety of potential host cells are
wel | 25known Forreomibinast igdygtionst ep aedbpdyeof dhreinaentipn) thepgeletcocid grepding DNA
encodi ng, 4.k i . E i source
RV L e L AR S L S o (i
sequenc®NA]J or fohexpresion: [N Atdneodiny grtantbodyBerdudillésabatd vel @roemetd using
Ry
anmplifi s 1O ; _ nts,
he{ger ol QgQuFc gg@%ﬁs%n@écﬁngg{ﬁ!é%'ewfﬁﬁ,h@% cﬁd?ﬁs\’ofgﬁé‘%tﬁu'o'dy). RN VecQEEAL €T

transcription I gher yields of expressed target gene as Conpared to the
nati ve tazaitpblc. pieyghepriodecpondapeeds. in part on thy bosvtet ® BuiscdbGendrally,use wi t h

prokaryotic hpsts include .the PhoA pronoter, the 13- gal act se. an

P oo el B Bt B et plo e s RE AT R by s TRy PR e o 1 o
pr onot ergl1He %Fpr%@ia{e'a&hatt%6n§£nt%§oﬁsr & aﬁ?}@m}&roan e \WeMEfor tHE R@hoR! MIFRIIETS
that are functional in W) 20117 079185PCT/'US2010/ 061760 bacteria (such as

ot her kdguanlgbhdear [eh), and Ighheqpetapt waismerany thatsugu¢anatgnercgipngein be qhfained
nug eot iﬁ%%l grcfayqﬁlences alill?r}/l%el Sll))gen publ i shed, thereby enabling a skilled worker
(s 0

operably 10 jate them &Y€t rons encodi ng the target |ight and heavy

chai ns (Si ebanGesdratig @ltiboditd8hg pRIkhrydac haglldisi ng |inkers or adaptors to
supply any required restriction sites. 5ln one aspect of the invention,
each ci stron iw/eHPhCom&UcE@Bbi nant vector conprises a secretion signal

sequence co ] i I: epti des
Serose s ronholRRticbARsclbfE! SylARTORTRPRindi it B P RECLAA KO PP
t he vectiorention cart baahtaibed asipasthndrd tdeembaragetechpodygee Piekidel fabichatide s
inserted into the vector. e signal seguence sel ected, for th%ygu ose of

T r
LRG| | nosHenen TShob OB SRR SeRTe o BighRdydriodisene cells such as hybridoma
cells. Alternatively, polynucleotides can be synthesized using nucleotide synthesizer or PCR

techniques. Once obtained, sequences encoding the polypeptides are inserted into a
recombinant vector capable of replicating and expressing heterologous polynucleotides in
prokaryotic hosts. Many vectors that are available and known in the art can be used for the

25 purpose of the present invention. Selection of an appropriate vector will depend mainly on the
size of the nucleic acids to be inserted into the vector and the particular host cell to be
transformed with the vector. Each vector contains various components, depending on its
function (amplification or expression of heterologous polynucleotide, or both) and its
compatibility with the particular host cell in which it resides. The vector components

30 generally include, but are not limited to: an origin of replication, a selection marker gene, a
promoter, a ribosome binding site (RBS), a signal sequence, the heterologous nucleic acid

insert and a transcription termination sequence.
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10processed (i.e. cleaved by a signal peptidase) by the host cell. For
prokaryotic host cells that do not recogni ze and process the signal
sequenceswoanivgdtss t he het er ol ogous pol ypepti des, the ®CHnskosserence i s
substituted by a prokaryotic signal sequence selected, for exanple, from

the group consisting of the al kaline phosphat ase, nicillinase, |pp, or
heat - st abl e 2%%‘%%@0&?%“1‘11%6% ?%nta}uélagé?pif,%om 9°‘}ﬂ%§&$qu§é‘i@8,w Cand MBP.

In one erhodi H&ﬁtsp@iestébﬁlﬂaﬂmé%iitme hbiigcltadd @Ralin SEMYanRFeRithaRek héstdot h
cistrons of the expression systemare STII signal sequences or variants

t her eof .The vector prdiranidy ¢raricss ppbtationtsete msodillcasinarkofg seqeencesmumoybsbul i ns
according to the invention can occur. in the cytoplasmof the host cell, and
Fher ef o i Tt e P BRac S it Bn Prudt IR AR sRnle Eiitnces

W tNi N epGtalR tednkRmed Osihf pBRBEVA FHasnhitlAOEG @Ml E. lcbBBpecad pBRRGAVY
chains are expressed, folded and assenbled to form functi onal ,

i nMunoglcobtains enes cnppding papeitia phamiandistregiching 65at) weistanesandethys proyvides E.
coli trxB- icns: i b4 i . re.f | e for

i sul 11 SRR UeR Sl ol G ORE SRS IRE M SHPARE . BT of
expr ess gthspridd @ibacetibplitigt snayRil@mnaint oPbe ekddifisd tGroetain] pRINZASs (WhEGbgan
Prokaryotic host cells. suitable for expressing antibodies of the invention
i ncl ude b3iA¢ra b ARiE WDk OEEIRISE 9R X IIRSEON &f FRAOZERORY Bt Gty dtaiwlgsof

G POSinini - ' i,8. kel ichia
(e, PRS0 OB o (L ATRSEn A pUS L AR o e BB D
speci es ({agteget,al PU. aadategi Nosap48,83l.nonel | a typhi nurium Serratia marcescans,
Kl ebsiella, Proteus, Shigella, Rhizobia,.Vitreoscilla, or Paracoccus. In
one. enbod et G HnARRBENVES SR e e iEOBANS PR EHl G URBB REAES £ col |
celI's argmipgssle @ﬁth?%@ héBst %chfoefgahﬂﬁll daﬂ?b%rifsécpﬁk traﬁiiéﬁimlir?gsv&forigin &ﬁhéctlﬁ)hr g' ns

i nclude strain W31 (Bachmann, Cel lul ar and Mol ecul ar Bi ol ogy, vol.
(Vashi ngtitinthedd. IOsts. Porexamale, BoaéredppagosucMas AOBMITdHY] 1 m@BF) ytilped i1190- 1219;

ATCC Deposi.t No. 27,325) and.derivatives thereof, including strain 3

hald ng 8 AhkeCR T@ntA}feﬁtPA“(%ﬁb‘%?ﬂ)%ew? tq tg?elef)alm SIRABtinS #Bg%(ehﬁﬂtchfaé )
degP4l kgpnRE3bhS. Pat. No. 5,639,635). OQther strains and derivatives

t hereof, such as E. coli 294 (ATCC WD 2011/079185PCT/ US2010/ 061760

31, 446), E. ddkiexBesson ewitdr)of 176 v¢naipBOn &1BR7)sc amd OEMopnpiomRUSEBENCC
31,608) are alsp suitahl.e. These.exanples are illustrative r er an
limiti né’?“f\ﬂ??ﬁ%‘g%g ?ac?}‘ Og g}?ﬁqi[mepﬁﬁﬁgc A \/Ae%mB)fO%leéﬁ%/alb‘rmtﬁ’?é oA TEauilBhy
above- n@sl@eﬁ&s@ra)ca@@n@srueamr(agwg cigbh ﬂﬁdn@aﬁmex@@%x%rewdﬁﬂqwakar?oﬁdﬁe art and
described in, for exanmple, Bass et al., Proteins, 8:309-314 (1990). It is
geder al IpyorBefetsdxpigtlly fad inteltweclastrs, mppiiblsrand censvautver iladucdite ppniastrgs a

consi der at | | i i i e I i I 0 terium
For ex ar?%% I{el(?tgﬁ{.hg{glg}t?a?&éléérr%%ste ?ge,vlegr()fgﬁpén%%glp? 8%%2%“@@ uI(I:1 genr IE)SeC%gﬁﬁf%bl y used
as the hepbnsherhagleh irkihewoltyt asiditdsn, UL hageRBR3E2abspRRDT 2, nupAGYEAa 7, or
pKN410 are used to supply the replicon. Typically the host cell should
secr et e CAMHICHAICTRABIREs of proteol ytic enzymes, and additional protease

i nhi bi tors “gmdgeﬁi f L0 CQIORRY ?9 VRidDBe tidt WLt Wells adeiwel
Ant i body Pro ucat orwlt{nlri:‘%lsr%S @Ig) sérgre Cr a?nés o?'rvreélé t(/}vl%t ﬁ@[ltdﬁé a%%)\tl&rg- sd%se(ﬂei ]bed
expy essikoowustlicoretecadrambtericadbd aperably linked to cistron DNA encoding the light or

heavy chain by removing the promoter from the source DNA via restriction enzyme digestion
and inserting the isolated promoter sequence into the vector of the invention. Both the native
promoter sequence and many heterologous promoters may be used to direct amplification
and/or expression of the target genes. In some embodiments, heterologous promoters are

30 utilized, as they generally permit greater transcription and higher yields of expressed target
gene as compared to the native target polypeptide promoter.

Promoters suitable for use with prokaryotic hosts include the PhoA promoter, the 3-

galactamase and lactose promoter systems, a tryptophan (trp) promoter system and hybrid

promoters such as the tac or the trc promoter. However, other promoters that are functional in
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conventional nutrient nedia nodified as appropriate for inducing pronoters,
sel ecting transformants, or anplifying the genes encoding the desired

sequenceswObiiveastor mat i on means i ntroduci ng DNA i nt o Prh@/yscakasyet i ¢ host
so that the DNA is replicable, either as an extrachronosonmal el enent or by

chronosonal .integrant. Dependi ng. on the host cell use transfornmation i s
done. usiPAGCEt éﬂH&{gﬁ%ﬁfiﬂ@rclfﬂﬂevaﬂ@gte%ﬁ_g?rd&agap@%erélﬁfﬁS P b ﬁéﬂlrpi um
treat m%hcl%@ﬂ?&&s)éhﬂ&c@@halﬁﬂeclﬂé@lhl??ﬁmtglfslll&g tlﬁe?_et%ﬁé}ﬁB%é Y sMA&HwbRer Qﬁé&%@ﬁz&@' cells

that contain substantia ' arri€rs. Anot her mnethod
t r ansf odigateitbem enpbiogs c20pbhy ehigigenleghy kyd béavplvBONs Watbehist diel. (t¥ONkictue

used is el ropor.ati on. Prokaryotic .cells .used.to produce the

ol ypepted) SRPEHRRPR O Adtniers &5 wTBPOAR e gr RS the art and
suig abl e for 1ggh¢ wpectdff thd@veRloRCtRM dash varlih fhe rEXRIhAS veétoStirhpHileea Medi a
include luria broth (LB) plus necessary nutrient supplenents. |In sone
enmbodi mserrstion Hgnahsefiugned eopnonanttha gligets dlango¢abion of distcxpedsssslaplynggtdeson t he
construct.i ft expr i:0 ective per.m owt.h of
o oar yarioe a el iR RO B S Blenc BB AT Fes P 01
i s addeandybemghireoffthe taggapblypoptideadNA thx[s assitadinantt etdtbt. The 8ighslt ant gene.
Any necessary suppl enents besi des carbon, nitrogen, and inorganic phosphate
sour ces SHHIPNES ssdech foptheywarpsa of dippinypionstowld be one it isgReognircd dadiced al one

or,fas a : r :

o 1 F oot gi ¢ NG P en T HRBUARE My A5 DRI oy By oftc TR Rt
r educi ngloagertcegised act @dedss dmsignel gpyoenres oasvestd itinghadroplgut apdiyoapeides, the
cysteine, cystam ne, Ui)hi.o | ycol | a]tFe, di t.hi oeryt hri t?l n&rdithi othreitol.
The pr oREPJBEARCTREL b PR RegkFiotikcpighal StAUeRss weloclsipler SLIPES. Merg e
col i gr Qi con@iktiSXSRL SlikafifteptRsFl sk Ssbni GMRGLATHY 6r hRgRSIfhamBRAUl 20C
to about” 39C, nore preferably from about 25C to about 37C, even nore

prefer a_lﬂquHhteadfbaLhan@@_hofh@elBHO@pr el MEBF. Umony\embodiment of the invention, the

2011/ 079185PCT/ US2010/,061760 . may be,,an H.rangj ng fr, aboyt 5 to about 9,
Gobond: AETRLTEHRSREERITA At Redighs A R EPAHAParSIT SRR SodiehfosEnly
f r om abautiafis thet@fabout 7.4, and nore preferably about 7.0. I f an

i nduci bl e pronoter is used in the exfpressi on vector of the invention,
protei n expr 8 8ngher aspechdhe ppduetinsr ofdbhammpesnobyiling agroedingfo thpénvgstion at i on

f th - I i . d
Por contrPRuEn e TR BRTRAchg Pall B HTXAR s SRR ATRISER RS Uoe
tr gnsf prsa@dtli:)dsmfgnact gffdu&néﬁﬁ @viﬂﬁrh éwﬁ&ﬁhtﬂo:n: an ﬂh@ﬁdgbﬁlé _ﬁnllnhm')glblﬂging%ﬂt zmpf or i
I nduct1 on. refera , the (o} ate-limting nediumlis the C. R A P. ned um
(sdb, e.%@%W,y @iame%&re%% ,fglé. T Fnbmarbloqi f?%lasfw(wz@@gl) impgrpeiobylinyyithing
vart ety (ol cAbIEm | COMARNS R E: P B E 266 AL Uih0 rBRgy BfHb AR ONSL ruct

enpl oye nown i n the art.~10I'n one enb € expressed
pol ypeptconidisons thathee favesdbid for diselfide bondf@nmeon.ghadby ptroviting pragcotddied fr om

G <r Ut ) SEREOR S SBROH RETGUBEP A | Py ShERReaiOeae o @ Lock,

soni cati on omprh¥sidiic host cells suitable for expressing antibodics of the invention include

25 Archaebacteria and Eubacteria, such as Gram-negative or Gram-positive organisms.
Examples of useful bacteria include Escherichia (e.g., E. coli), Bacilli (e.g., B. subtilis),
Enterobacteria, Pseudomonas species (e.g., P. acruginosa), Salmonella typhimurium, Serratia
marcescans, Klebsiella, Proteus, Shigella, Rhizobia, Vitreoscilla, or Paracoccus. In one
embodiment, gram-negative cells are used. In one embodiment, E. coli cells are used as hosts

30 for the invention. Examples of E. coli strains include strain W3110 (Bachmann, Cellular and
Molecular Biology, vol. 2 (Washington, D.C.: American Society for Microbiology, 1987), pp.
1190-1219; ATCC Deposit No. 27,325) and derivatives thereof, including strain 33D3 having
genotype W3110 AfhuA (AtonA) ptr3 lac Iq lacL8 AompTA(nmpc-fepE) degP41 kanR (U.S.
Pat. No. 5,639,635). Other strains and derivatives thereof, such as E. coli 294 (ATCC
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Once cells are disrupted, cell debris or whole cells may be renoved by
centrifugation or filtration. The proteins may be further purified, for
exanpl e, W9 2affa7aissy resi n 15chr omat ogr aphy. Alternati velCy/uspeionei’ne can be
transported into the culture nmedia and isolated therein. Cells nmay be
removed fromthe culture and the cultur% super nat ant bei n@ filtered and
concent Patréd): fo ol B Enedtilpli/ofAd&G dhodh) apAE- prloRISAS (AT déd £49) arpalso
expresseg: i i i i.f. ing

conmont 3 e R GG, el oh At 2 Mol dh e O ey
and Westderimatbicodf assafithe 2fHve-metioaspbateraf having defivied permitypeantd knosy in the

Var | ous "haasSemed ih G SATER. FaroRi Al oty F QORRIRGL By B ISE e f or

pr aduct in@Ebs@afr?'%&Eé?é@?itﬂ’éadbbrdy’rfa’éeeda@t%ﬁaltﬁ{i 96 BdRideRIIBR N ACLONS, faye at | east
1000 liters of capacity, preferably about 1,000 to 100,000 liters of

capaci t yeplithe sethterheof obatame. dgr tetnaple, Enpeli] Barmtinpordiabmondblatsecoassygen and

nutrients, eci al | | ucose (t referred carbo ource). Small
Coal e 1 SR s 1o ErEh G Rim Mal Ry B8 PSP PRI S EB Aent or L hat T

no nor e pfAltanC BpR bPYKNEY € hdé wk8@td dupBlySthé FepVieb MBY it 1yGBO ARSI LYl siMd §Reté ange
fromabout 1 liter to about 100 liters. I'n a fermentati on process,

i nduct i ernghal gmeuaisef prgiewsiss Trrymss.tapdiadditiopalipioteasgietibiadrs araytdesirabdy b have

be grown under . suyitabl e .conditions to a desired density, e.g., an 0D550
of Fd;bou?nci?&%ggt-%‘éﬂb%ﬁeﬁ Ili)\?\}’llllugg stage the cells are in the early stationary

phase. A variiguyiibddyi Maug&ion may be used, according to the vector construct
enpl oyed, as _is known in the art and described above. Cells nay be grown
for shorter pEBHedls apy frgisfarged yathcihe abovecdeseribedcapisstian V§eton aue edtures Nabout

12-50 h : ' j O b d WO
2011/ 079 B AR BB a e e e i B, SRR et ity of
t he pol ypegbirmeass,of ampifyimythotgenss, eneading tie desiredesetjad¢ricos) condi ti ons can be
nodi fied. For, ex le, to inproye.th roper assenbly and foldjn f.the
setteted ant il %ﬂ%%@m@gsﬁ% B theafodastaioasa BedhnBNhisper one
Pr ot ei Ngen|RYEIR, AthcPRParPHAaBhridfob&R R SR Br bIPERGmARSRR iBRgrAF. BpRingr FKPA

5(a peptidylprolyl cis,trans-isomerase with thaperone activity) can be used
t 0 co-t arbkd bestreelhesed osansforoietiey stdone vehg standdrd teshapeeomwrepreteiorschave

been denpnstrated.to facilitate .the proper, foldin d sqlwubility, of

ot or o1 Seind e Bt tBSy e EaBLEPFlprif S Rl u Rt basle i 600,
J Bi 0 Chiemcaft4ink86Qdntid 681Pivabar tird Wkthedimethdd. for trifafertatide emPldH83, 715;
Georgiou et al., U S Patent No. 6,027,888; Bothmann and Pl uckt hun (2000)

J. 2Bi ol pobistrricng zhycol DHESO 10atznother Relminemebcdlud RetipATai?D00) J. Biol . Chem
275:17106- 17 ; j e |y I - icql .. 39:.199- - . To

m nimze prot e@ﬂrl |dsC Cgﬁ § lel%grt%ééo(e%@‘%teht%ro gipo tg%eg%E?}lgtlg?%lstl%ﬁglg%%gwgllflf/n etd Kose

t hat ar &npwatiedlcykt andlshitatde fgicultve)of titeyelestod Hoosdellst Erimpleslof duitablatmddd
proteol ytic enzynes can be used for the present invention. For exanple,

host celfcladerlyrin Srota (LiplnIHbatocrety murietsapricRens: fosomyrmpbrdidats)the n t he
genes encod] Ng KNS PEGL&IhAbe k! HRESERS B theADnbr Rt BAYE tHe! dxpre BB »

25 vector, to selectively permit growth of prokaryotic cells containing the expression vector. For
example, ampicillin is added to media for growth of cells expressing ampicillin resistant gene.
Any necessary supplements besides carbon, nitrogen, and inorganic phosphate sources
may also be included at appropriate concentrations introduced alone or as a mixture with
another supplement or medium such as a complex nitrogen source. Optionally the culture
30 medium may contain one or more reducing agents selected from the group consisting of
glutathione, cysteine, cystamine, thioglycollate, dithioerythritol and dithiothreitol.
The prokaryotic host cells are cultured at suitable temperatures. For E. coli growth, for
example, the preferred temperature ranges from about 20°C to about 39°C, more preferably

from about 25°C to about 37°C, even more preferably at about 30°C. The pH of the medium
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DegP, Tsp, Protease |, Protease M, Protease V, Protease VI and

conbi nations thereof. Sonme E. coli protease-deficient strains are avail able
and descrwbedi/ar91sfor exanple, Joly et al. (1998), supra&CTESerigiooreet al .,
U.S. Patent No. 5,264, 365; Ceorgiou et al., U S. Patent No. 5,508, 192; Hara

et al., Mcrobial_ Drug Resistance, 2:63-72 (1996). 20l n one enbodi t, E
coli st MM WMLTBRNL B oK acp 9@%%&%&@%&3@%&&@ BBt Tor
pl asm dgs QYERX PSS iRl Srofl aHHfﬁ’E 6.8G0 P& INE aRY RloRd ﬁ'l%féi‘é‘tﬁ% ys&A 7ap host

cells in the expression systemof the invention. iii. Antibody Purification

St andar d pr otleémindueibkipcamptonismsthodde kxpassiomveache ofthe ivemtioe, mofsinnyed. The

fracti onsoRsTonR e B RN EBy ol 3hi AR Bhins PR Rl she 1 o
preci pi tagddcOOE the BKRHESH, PRSAGrbiRbiers 4B 1P Es AR ORarStdiptioh IthON a

cation-exchange resin such as DEAE, chronat of ocusi ng,‘ SDS- PAGE,  anmoni um
sul f at e Ppphweptyicsaticerrdinghy thpetramsfarmed hpgelisimgultiigd ek abgspbate dapHagex 0

G75. 3 : : ' i i) : .sQl. i epi s used for
Crmnoat 1 RLER FoARRREbn, FIAbELD. oMl BRMR AR fl BIRAC i, |

i nvent i @see, EpoBanmors ¢tuil.a) dibkidnok IMetitadsl (20021 2631133 047) StAapdrictyoststbdrs aur eas
whi ch binds with a high affinity to the Fc region of antibodies. Lindmark
et al (1oBmyrsmay bﬁﬂfﬁ& accqpdng, to it viectos conyiiyickplgyerh as s keWRrn e kot ein A

e s

col um amntoand ird¢cogered &oindthe petiptasm lofthedrmst @ipl Pooatin asteyetyhigpicdlyuinmolvas been

coated w.th a reagent, such as glycerol, in an attenp 0 prevent .

mons pecif P RgHBS BEesrsR B e TSI A ey el c Sbesk SIMISIPT oF Bl on,
the pregafatb®ardalsiyrel, CePmrierealole &t aﬁoe%m%@@cﬁw shedreReor S
applied onto the Protein A imobilized solid phase to allow Specific

bi ndi ng fdfratidne Thetprgody nufy terfidherpurified Hooewinmpl@, by Rilenigotesid phase i s t hen
washed t o renove .contanm nants non-specifically bound tg the solid phase.
Foran Ty s FGay L obfh S B bR B s b utt usdBinde by

el uti on.jsdlate@RESiRt COG @i bORUMRSI Biohe RUKREYAE ke JudSEe wPbingtandbtlfie vect or
conmponents generally include, but are not limted to, one or nore of the

f ol | owi Adtered aid gaagengetgd derclartherpusificalion of the ppsit¢iaspiodncedoddic skpigpicd mar ker

genes, @81@9%5&%%5 Shn ﬁé RITRIL i50 Rt ATRa G 1e§ﬂﬁn§ &&ﬁ@ﬁﬁ%ﬂ%@n"rﬂe&&%@ﬁ‘% on
sequence. “(l i'gnal’” sequence conponen vector tor use in a eukaryotic
host celpblyasyylahigde gelaamiopharcsis gNAGES aliwisternoloodseyr. 15pol ypept i de havi ng

a sdoecific cl eavage site at the N-term nus of the ture protein or
2 In one aspect of the invention, antibody production is conducted in large quantity by a

fermentation process. Various large-scale fed-batch fermentation procedures are available for
production of recombinant proteins. Large-scale fermentations have at least 1000 liters of
capacity, preferably about 1,000 to 100,000 liters of capacity. These fermentors use agitator
impellers to distribute oxygen and nutrients, especially glucose (the preferred carbon/energy
25 source). Small scale fermentation refers generally to fermentation in a fermentor that is no
more than approximately 100 liters in volumetric capacity, and can range from about 1 liter to
about 100 liters.
In a fermentation process, induction of protein expression is typically initiated after the
cells have been grown under suitable conditions to a desired density, ¢.g., an OD550 of about
30 180-220, at which stage the cells are in the carly stationary phase. A variety of inducers may
be used, according to the vector construct employed, as is known in the art and described
above. Cells may be grown for shorter periods prior to induction. Cells are usually induced

for about 12-50 hours, although longer or shorter induction time may be used.
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pol ypeptide of interest. The heterol ogous signal sequence sel ected
preferably is one that is recognized and processed (i.e., cleaved by a

si gnal pepOi2dagsyisby the host cell. In mammalian cell epprassionct7a@nmal i an
si gnal sequences as mell as viral secretory | eaders, for exanple, the

her pes si npl are available. 2 for ch precursor
region is Ii 3&1 ot %B’Eﬂdﬁglan%g@ BRY Eﬂ@dﬂlp@epﬂ%es {huBUFRIR; i)
Gigin %ﬂé%hﬁéﬁtét% conditionSEREEAhbYific@NFO &@hp10to fnﬁﬁbb&@&% 'p%be?onponent

is not needed for mammal i an expression vectors. For exanple, the SV40
ori gi n meyentypimbioldinpef ths eckromil yntimdywobypieptidesnadalitiemat hast@s everbypressogot er .

[ Sel ection gene conpponent . i oni n to
Cont i o HRLoBhPERS SRER BRE brareipn DA TEPR, B el 2 e o2 oA™Y
select i eRpYRNSHrENE O @aRd-BbRIcASe WidichigtroOnti®lty ¥ @8ibSuBAL® dottraRforRi At i CS
or other toxins, e.g anpicillin, neonycin, nethotrexate, or tetracycline,

(b) co rrﬂ@pétrmﬂltarﬂﬂwﬂﬁ rdistihepetend proteinsi haye bogredemanstratod i faciditate ghe psopss| y
| | e of
g;: telc'f? Ofonl'afgﬁ[ ra'élrﬁrgB upﬁﬁ% oﬂ{&&]og%‘?ﬁs Iro?éﬁs %HFIIIC% Oﬂ?%&tg‘%al hoﬁ ce lscr@lilﬁi%xe%%ﬁ ogeo a

cell's thaa9%d Bus@@emszgﬂul%gl-warﬁsmb@@h WaﬂL’anS.lPateﬁt Nbogos&mﬁmopglodmce a
protein WD 2011/ 079185PCT/ US2010/ 061760 conferrlng, rug resistance and
t hus surli Ve PRENEHP 035508 Bethmpann apd Siwakgundg0q) hB%rﬁhf‘éIht 73d[7é8Q+ on use

the, dr Ugs) eqAGhind PYERRNE ST ASH (Hath PYEI PIOKCI 71 3ARAL AL ©YATPUG! O

sul t abl e sel’ectabl e mar ers manmal i an cells are t ose t at enabl e t he
i dent i f iM@&tabiol. ﬁ?l@bﬁl& conpetent to take up the antibody nucleic acid,

such as 5DHF m di ne ki nas nmet al | ot hi onei n- | abl y
o mate et ol dT RN DG GaHES O SHEOR] MEC L My eaiecH dione T are

decar bo’f)Y(Bt@(ﬁ?ﬁlca@lEICsensmve) ccht@fn IRSATRIIR defie eh§fotr ‘i)ﬁﬂ&fl?ﬁd’@ﬁgfmeﬁ Bart ey JRbeR:

sel ection gehe are first identified by culturing al he transformants
in a cuItlnmpresemamvmtnqme&or@amalﬁnlsosmlhﬁtan@ma!}ebﬁ( lmmtr)ﬁedao clbeqp gcncticve

Lokt oybt e e A CERRERE e Bb Ta JaR e M Ry BB B DR T o

acti vi t \Ddg®; Usp, Protease I, Protease Mi, Protease V, Protease VI and combinations thereof. Some

E. coli protease-deficient strains are available and described in, for example, Joly et al. (1998),
supra; Georgiou et al., U.S. Patent No. 5,264,365; Georgiou et al., U.S. Patent No. 5,508,192;
Hara et al., Microbial Drug Resistance, 2:63-72 (1996).

20 In one embodiment, E. coli strains deficient for proteolytic enzymes and transformed
with plasmids overexpressing one or more chaperone proteins are used as host cells in the
expression system of the invention.

iii. Antibody Purification
Standard protein purification methods known in the art can be employed. The

25 following procedures are exemplary of suitable purification procedures: fractionation on
immunoaffinity or ion-exchange columns, ethanol precipitation, reverse phase HPLC,
chromatography on silica or on a cation-exchange resin such as DEAE, chromatofocusing,
SDS-PAGE, ammonium sulfate precipitation, and gel filtration using, for example,
Sephadex® G-75.

30 In one aspect, Protein A immobilized on a solid phase is used for immunoaffinity
purification of the full length antibody products of the invention. Protein A is a 41kD cell
wall protein from Staphylococcus aureas which binds with a high affinity to the Fc region of
antibodies. Lindmark et al (1983) J. Immunol. Meth. 62:1-13. The solid phase to which
Protein A is immobilized is preferably a column comprising a glass or silica surface, more
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ATCCO CRL-9096) . Alternatively, host cells (particularly wld-type
hosts that contain endogenous DHFR) transfornmed or co-transfornmed w th DNA
sequenceswenouadi7Tagsan anti body, w | d-type DHFR protei n, PamaSanooheso

sel ect abl e marker such as am nogl ycosi de 3' - phosphotransferase (APH) 15can

be sel ected cell growth in nmedium cont ai ni. a selection agent for the
sel ect al?ff%feﬁ?g%’l@e‘%ongﬁﬁﬁ? B ghioa FRIHBBI S G0l %Cl‘gg?li“&‘inptl? somg dgpiicaionsafyc n,
neonyci Rolydin K HBen feddvith a FaloeM st -as P16 1R 9n altbpt tBrp%’{%hﬁﬁotﬁﬁéH?Q@ent

Expression and cloning vectors usually contain a pronoter that is

r ecogni adbkrbycetdiso@@maosintsor gani sm and is operably linked to the anti body
pol ypepti de nuclei.c acid,. Pr. t er . sequences .are 0 f or, eykaryotes.
Orry bty ol PRTRS P fe op e E R S ARFARER A8 G T P B o ot el
25 40 3QcRHB8 abRRtik o thBPrétbine WRbBIl k6@ phakd @illot dpBEificat ed.
Anot her sequence found 70 to 80 bases upstreamfromthe start of

t r anscr ibprdiegoighe pafilipdyen ayercs! ta PaNapAT TSEDIdDhRG s 2oe)wished rcisee N nmay
b i . ' i J § TAAA
R e e o N T

tail torédeedd fondthefsolithphasodiyrintidaquence. Al l of these sequences are
suitably inserted into eukaryotic expression vectors. Antibody pol ypeptide
transcripti of- Peosirieibbedich uppgruiargiiciostcdlél 1s is controlied, for

exgypl e, by RiQRRLEGE S 185’&%5& éﬁf?ﬂntc gﬁﬂ%%gr?ot?‘ iVt gfngo! yorma
vi rus, 30f ow pox v:sr us,’a en%}lrrus s!}@ﬁ’ as A enol%lr us 3“?‘% Ogg\%?%e papi | | oma
virus, dell@enngancymel sequanse, aydrgiegbitepli¢ation, o aretorowmarkis ,gehespant eriliaged
virus and Siman Virus % §5V40 .__from het erol ogous mamal i an pronoters,

e.qg., tREEOLAPPMEIHEH g S R MITBYI B0 ST HBFOnot er, from heat - shock

pronoters, pr@vgl- 28 SR CPESIRI GRS are conpatible with the host cell
systens. WD 2011/ 079185PCT/ US2010/ 061760 The early and | ate

pronot ers of A hest@\fa0usgiin asubargoicoinese oélbmey plsolsoatipmesigmnl agqusherior other

restriction fragnment that..al so contai t SVA40 vi,ral .origin.of

Tol 1 ot BRer AR e antabiaR sk SR S b e Brbas of st BBt v us i s
conveni QBIﬂpW@iﬂ@fbsﬁSI@ Hdtdrblobbusksigrs tdguehidealctfca PEBlablys SiStHamsf or
expressi ng in manmal i an hosts using the bovine 5Spapillonma virus as a

vect or irecognized ardproressed G.e.. phopuert bNwsigaalpeptidpse) bynthabasticeld aln mamafalighi s
LSt o S B R S A o R BB G o v
the herpes simplex gD signal, are available.
20 The DNA for such precursor region is ligated in reading frame to DNA encoding the
antibody.
(ii) Origin of replication
Generally, an origin of replication component is not needed for mammalian expression
vectors. For example, the SV40 origin may typically be used only because it contains the
25 carly promoter.
(iii) Selection gene component
Expression and cloning vectors may contain a selection gene, also termed a selectable
marker. Typical selection genes encode proteins that (a) confer resistance to antibiotics or
other toxins, ¢.g., ampicillin, neomycin, methotrexate, or tetracycline, (b) complement
30 auxotrophic deficiencies, where relevant, or (c) supply critical nutrients not available from
complex media.

One example of a selection scheme utilizes a drug to arrest growth of a host cell.

Those cells that are successfully transformed with a heterologous gene produce a protein
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(v) Enhancer el enent conponent Transcription of DNA encodi ng the anti body
pol ypeptide of this invention by higher 10eukaryotes is often increased by
i nserti ngvaroamiiarsser sequence into the vector. Many enlramaseowpegUiences are
now known from manmmal i an genes (gl obin, elastase, album n, afetoprotein,

and insulin)y. Typically, however, one will use an enhancer froma
eukaryoﬁpe@_zsrs}a <_¥r5g F%§}¥nﬁﬁaﬁ¥ﬁw§ SUN B S #E OB VB MEHh ﬁ%}aﬂ%ﬂf B | ate side
of the [BRIARIIOTAINR dilR fBRrye! Rvcobitfohy AQUBALhANbRYSnear |y promot er

enhancer, the polyona enhancer on’the late side of 15t replication
origin, and adwtioyickaspleohantibtessclcgtblcansireidni mamNsdian eclgire thosd thaf 1982)

on enhanci el. s,.for.activation of euk oti.c .promoters. The enhancer
may be- SHITCUE FHTG e bedis o RbHEM BT igpaBnaTR B wihsoay

pol y peptDigEr &R ANk 2RURREE othdHeir-Bardl 8f, @FABLYIy RRakethetllothisicigdies,f rom
the pronoter. (w) Transcription term nati on conponent 20Expressi on vectors
used i n adencaingsichBingss orudiinesdsgpiboxylpss etgl | y al so contai n sequences

; ore g el | : equet
rn, - Sueh seqtenutRele kbRt LELRETIRIN B ANR R AV LRI NTE

3', unt rcahsdigd ftoff teg transodian@lik argnittiteomediumi thatl cobAs nasthattNAR. (Mikgae
regi ons contain nucleotide segnents transcribed as polyadenélated fragnents

in the GAMPSHETCAEROPLEof BRFBF AhaprreaustehrsbaslhyhemwiatyrsddiiFRape 25usef ul

L ANSCI Bt Rd STl Ra S AEPANERLCIE) LAPLROKI MO LOMBRRE IR R

pol yadenyl'at’i on regi on. See W) and the expression vecto
t her ei N ATMC®)CEel9686). on and transformati on of host cells Suitable host

cells for cloning or expressi t he \ in the vectors .herein in

i gher  eukar yRlETRRFE S SN BRacHEHEMAId-Pag o g Gufeegndesnonad HER <.
Pr opagatyjqftoRhe BOMELERRIHR G8IH DNANGWAY &cBHﬂn%%H%nﬁ%&y?Gvﬁh-t?ﬁéDﬁ@Rone a
routine procedure. Exanples of useful mamralian host cell |inesS are nonkey

ki dney @witein; arel anothes sdeetaitle marlsv4ach BEMITOI ATETO X=Rhospbsttynsidianve A PH)

e oni ¢_ki dne ine (293 .or 293 cells.subcl gned for owt h i ensi on
oUR o chedSh fted bifell G9RaRin Ry GtonBitiat a5 i M el R i o
cell's ( BifkerATEA mrnihe%/c@diaaﬁ@oib@a&tge,rkaﬁmwnp@o D84 ( £HG e WIS| aub

et al., Proc. WD 2011/079185PCT/ US2010/ 061760 Natl. Acad. Sci. USA 77:4216
(1980)) PatopplNeet.2eF1¥)-i cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980)

ol 's (VERO: 78 AR el aman cer vi cal car & noma ool L4 ( HELA,
ATCCO CCL 2) Expadssioe akd clogingcettoss (sWRGKconfliCeQréhbteSthht isbedozaizod bathel i ver
cells (BRL 53A, ATCCO CRL, 1442); human Jung cells (W38, ATCCO CCL 75);
hutfan | iboetrorgaisn al(lq_@ﬁ)perably linked to the antibody polypeptide nucleic acid. Promoter
sequences are known for eukaryotes. Virtually alleukaryotic genes have an AT-rich region
located approximately 25 to 30 bases upstream from the site where transcription is initiated.
Another sequence found 70 to 80 bases upstream from the start of transcription of many genes
is a CNCAAT (SEQ ID NO: 206) region where N may be any nucleotide. At the 3' end of

25 most eukaryotic genes is an AATAAA (SEQ ID NO: 207) sequence that may be the signal for
addition of the poly A tail to the 3' end of the coding sequence. All of these sequences are
suitably inserted into eukaryotic expression vectors.

Antibody polypeptide transcription from vectors in mammalian host cells is controlled,
for example, by promoters obtained from the genomes of viruses such as polyoma virus,

30 fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma
virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from
heterologous mammalian promoters, ¢.g., the actin promoter or an immunoglobulin promoter,
from heat-shock promoters, provided such promoters are compatible with the host cell
Systems.
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&, HB 8065); nouse manmmary tunor (MMI 060562, ATCCO CCL51); TRl cells

(Mather et al., Annals N. Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; F54
cell s; amdoaotwntersshepatona |ine (Hep &). Host cells areTtusansfdorned with
t he above-described expression or cloning vectors for 10antibody production

and cul tured_in nvenfional nutr di.a nodified a i at
i nduci ng pro é’F‘ y ag faéeCRrPﬂ‘Qteﬁ tg? g‘%ﬁr’(ﬂ@s a@rcoaﬁﬁamtfy ‘?%‘P ga@ni\é
encodi ngedh&QiAGRIghRd: §RAMNEH E'(ﬁﬁam§ fHe'S\MOQHaTl BfibRGRicHOS TRl ihincHige host

cells used to produce an antibody of this invention may be cultured in a
15vari eteyrly)prqmderapf tigohurearcdbiygaeaius abta veeditly shieinedgs HEmMHEIIELO (Si gma),

M ni nal nt| RPM - 16 d Dul becco' s
vodi 1 1 e&e%aﬁ b R Aoy YRS iRy DIgA dh B e B TR BN e host
celds. %ﬂéﬂiat\hﬁ@ as aRYctef is dnelREHindU Sep&iehies 4 N otam et mdbifical@t &f thisnz.
58:44 (19 Barnes et al., Anal. Bi ochem 102: 255 (1980), U.S. Pat. Nos.

4,767, 7@&5‘[6111 isdopcBbt in].§oRataENo. 4,698 97858 tcaratisclypthe Rogs Spuooredirnodasn; WO
87/001gﬁ?nﬁ&%9§%ap?%ﬁ%Q&aﬁﬁuh§%n%ﬁa1nay be used as culture nedia for the

host cel Be suppl ement ed as necessary with

hor mones and/(or Eekdeer gemvktrohpotenrs (such as insulin, transferrin, or
epi dermal growt h factoqé?Nsalts (such as sodlunlchlorlde cal ci.um

magnesi um aﬁdatﬁﬁagtmva@ Aieedipg thespiihodispqlpmpaic ohihey 1@6@4@@@(@%}% as
adgnosi %‘?ﬂé&?% h@&éase@taghgwfn CH eﬁﬁ By R ﬁ%'éf{fﬁwg %E%rd](/l;;lg% trace
S I ne a t al

el ement as rnorganic c npoun S us present a

concent reahammseqneﬂchearmn@mm\@rfmsrﬁﬁngaer)malmogegbs@m @tasaige, affiinvia) @nt
energy source. Any other necessary supplenents nay al so be included at
appr opr i %9@0&%%@@ﬁtlwllnb nEYRiEraly HRyusvar-iae prbbwse %Iberthara%f‘é feorp p c@erryQficeasd art .

The cul guseﬁ%\n% ﬁ@ﬁlﬁie C@V@@e HPé?roﬁttHé te, R oARdr e&)'ﬁgat dn@ﬁ&r@@ {d@ose

pr evi ous ost ce selecte for expression
appar ent27 0)) thchetandiahatituk yarskﬂ(pﬂoh&ﬂierwnhamn the315):(1yo<t)1a Bhirantércmtthoitofidaot | body

Wh nbi nant t th
0T a0 ol ROICR T 1on O i AR 450U PR t7ore VST AP e PRI | o

pr oducedppdHcf r%ceﬁ’éﬂléﬁtéifdr Béctl@a%oﬁ of blislyctic§Rombidgs. PALL énﬁh’ﬂc%% ﬁla§l &0 rs{) Boed8hfoher
host cells or 1ysed fragnents, are renoved, for exanple, by centrifugation

or ul tr &lid Yectaatat @ posivied'erBhe thevitiody polypertiteetneading sequches, redis um

super nat a [/ 079185PCT. USZOlg/ 061760 from such expression systens
are genéf P@?bﬁpWé?}% % a&Pé CBSTHE™"a commercially available protein

concentrati or(wjlzrrgl@jmpflgﬁ 1K’ compordiy con or M 11ipore Pellicon
ultrafiltration unit. A protease inhibitor such as PMSF may be included in

any of the fdietRobiAY vegtersgisedyini aukptyptic peseceld Wil typigaldy alse rotegniseaicness be
i ncl Ude%eée%seﬁgr F8SRE tem%la% 2%k Qal%cn&% eﬁ{d' ftolr g’[gﬁlhzmg the mRNA. Such sequences

are commonly available from the 5' and, occasionally 3', untranslated regions of eukaryotic or
viral DNAs or cDNAs. These regions contain nucleotide segments transcribed as
polyadenylated fragments in the untranslated portion of the mRNA encoding an antibody. One
25 useful transcription termination component is the bovine growth hormone polyadenylation
region. See W094/11026 and the expression vector disclosed therein.
(vii) Selection and transformation of host cells
Suitable host cells for cloning or expressing the DNA in the vectors herein include
higher eukaryote cells described herein, including vertebrate host cells. Propagation of
30 vertebrate cells in culture (tissue culture) has become a routine procedure. Examples of useful
mammalian host cell lines are monkey kidney CV1 line transformed by SV40 (COS-7,
ATCC® CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
suspension culture, Graham et al., J. Gen Virol. 36:59 (1977)) ; baby hamster kidney cells

(BHK, ATCC® CCL 10); Chinese hamster ovary cells/-DHFR (CHO, Urlaub et al., Proc.
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5cont am nant s. The anti body conposition prepared fromthe cells can
be purified using, for exanple, hydroxylapatite chronmatography, gel

el ect rophwoesig7ossal ysis, and affinity chromatography, Pairtus2&oos1vee y
chromat ogr aphy being the preferred purification technique. The suitability

any | mVBgRSBRISEh (A 16 49UARO D sto e bt (THIL BiHERy laﬂgfs%m?ef’ﬁ A
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preci pitation, Reverse Phase HPLC, chromatography on silica,. chromatography
on 20hepari n HsebrAResETMsifmsAavididha ﬁweochfsgrbeérﬁxawswn eLElPHRS dSeAEgR

regin ( i Cl qq?era% i and
am§rdoni u%Hg%(gl}trgd%?é%:{?%i??ﬁalﬂrg%ﬁladrogva Sog%uglfrgb d19 %glﬁg;& %ggpopn%égantl body
to be rewbvergaomoters, sclbalngdwnspramyts,prehiphifyiag hepienes éncadingthesdsip¢d) , t he
m xture conprising the antibody of interest and contam nants may be

subj ect 514S rTg“fsow pH hydr ophobi ¢ i nteraction 25chromat ogr aphy using an

el ution buffef;;atc.aupPiicbRt N3ePegbOUt 2.5-4.5, preferably perforned at |ow
salt concentrations (e.g., fromabout 0-0.25M salt). |munoconjugates The
invention al sTdilerblpsi\neHegsqdmm@lWlﬁmgatb@éy@fﬁn&amhlamefam'96 edfueediod t o as

onl} o e SR TR SRR mhe SR s P B P iR 295 o 2

gr owt h iB3kdnbiaf OIeYivd0@MEMR (S1@Kdal, KFEeMB-164B(REMLE bitd DAMeboo' mo@ﬂzewmglecsal ly
active toxin of bacterial, fungal, plant, or animal origin, or fragnents

t her eof Mecbume{(DM@%)aétgmaé aresputaple for cubturing theshoisteadnj Iryaddation, apyof the
2011/ 07%}%1?43 H{fe%%%%& ?%M%g@ gﬁ;ﬁgt&%\’q‘ilé’glﬁ%&hﬁg %&%E@fzéé’ca'

delivery OoXi C agen rowm h

or prol |(I%Oa,tUSnP@tf Noeld, 57,104, 4 Jos7 866, mﬂrﬂl&oﬂ %amss,ror(sl,mﬁpm% W(J (2005)
Curr. Opinion in Ph co 5:543-549; Wi et al

Bi 8t echﬁeroc@@,o,zwpg%f?qol@f a8 Pisagifie 8988 suns sed apg il pedipr e dotnd

Epenet og ‘E@Qst 55

Spri nger @ %; Adv D@&ugﬂﬁﬁg%ﬁ%%e&g%ggéef@%ﬂg MGJE%J) Palés Ql@gglz()tﬂggS 278) .

| nmunoc cgr:pm@a‘hcﬂersdkdohws ﬁrmuhhheanﬁ&nge toe dpidetnnal growthffactody sagss (enicke aysddwra
intracel | ul ar accumy

t unor, E{T n the
i ni s EPFKEn BTGB oGt 07 BhoE by aES Gk HEES ARy G S of
toxi ci t \démysHeraiBkhy@eillne), %ﬁtlu\f%hbs @ﬁcH i‘sEGENmMY@iNW &AUHMac Bchen®l i M nated
(Baldwin et al., Lancet (Mar. 15,
25 (defined as inorganic compounds usually present at final concentrations in the micromolar
range), and glucose or an equivalent energy source. Any other necessary supplements may
also be included at appropriate concentrations that would be known to those skilled in the art.
The culture conditions, such as temperature, pH, and the like, are those previously used with
the host cell selected for expression, and will be apparent to the ordinarily skilled artisan.
30 (ix) Purification of antibody
When using recombinant techniques, the antibody can be produced intracellularly, or
directly secreted into the medium. If the antibody is produced intracellularly, as a first step,
the particulate debris, either host cells or lysed fragments, are removed, for example, by
centrifugation or ultrafiltration. Where the antibody is secreted into the medium, supernatants
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10pp. 603-05; Thorpe (1985) "Antibody Carriers O Cytotoxic Agents In
Cancer Therapy: A Review," in Mnoclonal Antibodies '84: Biological And
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Pharm , L Bi ol o I, C n.lnc ug conjugate conposed
of 't he' EROPSTRESEaE ESup P RETHEREPat SERTT BC. CREXRTREREONENS! ant | body
l'i nked tyeedifiitidRY%EcadSI HQilsh16 dbgendRgeinythe BMibodly o bOERbvEey el opnent for the
potential treatnent of prostate tunors. The auristatin peptides, auristatin

E (AE) and 1dwBawingtanyipaelmisemtnuaificMWEYCP(8) Hieratiue spaboysg g aggbedsteft i n,
vere Conllltgl%g’tt a%(a ctogtaﬁpllla!g’:f\sr ﬁlgy be subjected to low pH hydrophobic interaction

25 chromatography using an elution buffer at a pH between about 2.5-4.5, preferably performed

at low salt concentrations (e.g., from about 0-0.25M salt).

Immunoconjugates
The invention also provides immunoconjugates (interchangeably referred to as
“antibody-drug conjugates,” or “ADCs”) comprising an antibody conjugated to one or more
30 cytotoxic agents, such as a chemotherapeutic agent, a drug, a growth inhibitory agent, a toxin
(e.g., a protein toxin, an enzymatically active toxin of bacterial, fungal, plant, or animal origin,

or fragments thereof), or a radioactive isotope (i.¢., a radioconjugate).
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nonocl onal anti bodi es cBR96 (specific to Lewis Y on carcinomas) and cACl10
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25 ZEVALIN® (ibritumomab tiuxetan, Biogen/Idec) is an antibody-radioisotope
conjugate composed of a murine IgG1 kappa monoclonal antibody directed against the CD20
antigen found on the surface of normal and malignant B lymphocytes and 111In or 90Y
radioisotope bound by a thiourea linker-chelator (Wiseman et al (2000) Eur. Jour. Nucl. Med.
27(7):766-77, Wiseman et al (2002) Blood 99(12):4336-42; Witzig et al (2002) J. Clin. Oncol.

30 20(10):2453-63; Witzig et al (2002) J. Clin. Oncol. 20(15):3262-69). Although ZEVALIN
has activity against B-cell non-Hodgkin’s Lymphoma (NHL), administration results in severe
and prolonged cytopenias in most patients. MYLOTARG™ (gemtuzumab ozogamicin,
Wyeth Pharmaceuticals), an antibody-drug conjugate composed of a huCD33 antibody linked

to calicheamicin, was approved in 2000 for the treatment of acute myeloid leukemia by
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Synt hetic maytansi nol and derivatives and anal ogues thereof are disclosed,
for exanple, in U S. Patent Nos. 4,137,230; 4,248,870; 4,256, 746;

4, 260, 608W020PEBIBI4; 4,294, 757; 4,307,016; 4,308, 268; 2CI0B2016061760
4,309, 428; 4, 313,946; 4,315,929; 4,317,821; 4,322,348; 4,331, 598;

T5Neyt andbsiti ks BeaesCOPY 7 Pais TP Sraeion 8 Soo 203 s38800ar ug
conj ugatsggeRRe 96@?/69?%?@1@,35_7]:@7185& shajovs! YaGaRssY @E@at#sﬁleﬁfrﬁﬂﬁﬁg%egy

fermentation or chemcal nodification, derivatization of fernmentati on

pr oduct gnc.}, iah pniabastyadhe comugkee carapdszdof the hniC2A2 humstdy dmébd gradipdissi@ide abl e
for conjugatd t.hrough t.he non-di sul fi linkers t.o ti i.es 1 i1)
stabl o LG S3he B RSP POGL BT ot e B Mo HEES rorehd ' 1 nes.
201 yMUN @fith dhe 8 & c6rQ MR leRproS OB R RSINRIcdon, pRICRAEHS, %fstrﬁakﬂd&hmee@nd
their therapeutic use are disclosed, for exanple, in U S. Patent Nos.

5, 208, 02LNR 7804 gMobennad Pleinpp84h Bralosies, lEmgnoges Iipgsappntibody-dseg al ., Proc.
Natl. Acad i 93.,8618- i ' '

Corpr i o P B O e i Rl e TPABRE PR o poay
C242 di nedbel) lagad nsthe muayedmsimol dodreg hadictg ADVAL is ubkder dapjoparhefonds: pdbdmiahd t o
be highly cytotoxic towards cultured col on cancer cells, and showed

ant i t umsieasant of Rrpstats tamorsn Thewgristabperjidstvanrisaing. (ABNard et al ., Cancer
B R Ty
A7 bi ndirmglobmnalmnaihbdigecBR)% tspoafic tmLmis daoc earcinehbs ) andea\C 10r(speoifartot her
g‘;{ IO,[] g X mwﬁe%ato gtg:gfcQlor(rjlgligr_l%hc:‘!iest)rlﬁ%ro%ﬁ]adest aE &%OB%@&t%{éengz%te%gggl.gf P(?)ﬁ;lg]-e
784) and are under therapeutic development.
In certain embodiments, an immunoconjugate comprises an antibody and a
15 chemotherapeutic agent or other toxin. Chemotherapeutic agents useful in the generation of
immunoconjugates are described herein (e.g., above). Enzymatically active toxins and
fragments thereof that can be used include diphtheria A chain, nonbinding active fragments of
diphtheria toxin, exotoxin A chain (from Pseudomonas acruginosa), ricin A chain, abrin A
chain, modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca
20 americana proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin,
sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and
the tricothecenes. See, e.g., WO 93/21232 published October 28, 1993. A variety of
radionuclides are available for the production of radioconjugated antibodies. Examples

22g;j, Pl By, 20y, and '®°Re. Conjugates of the antibody and cytotoxic agent are

include

25 made using a variety of bifunctional protein-coupling agents such as N-succinimidyl-3-(2-
pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters
(such as dimethyl adipimidate HCI), active esters (such as disuccinimidyl suberate), aldehydes
(such as glutaraldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine),
bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates

30 (such as toluene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta et al., Science, 238: 1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for
conjugation of radionucleotide to the antibody. See W094/11026.
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30t he TA. 1-mayt ansi noid conjugate was tested in vitro on the human breast
cancer cell line SK- BR-3, which expresses 3 x 105 HER-2 surface antigens
per cel | .wOhelidr7agsconj ugat e achi eved a degree of cyt ot exiraisee1086176é ar to
the free maytansinoid drug, whi ch coul d be increased by increasing the
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wi t hout negatively affecting the functr on or solubility o? t he anti body,
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Patent No. 5,208,020 and in the other Eatents and _10nonpat ent publications
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as various nmaytansinol esters.
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Appl i cati on 10/ 960, 602 004. The |i oups i ncl ude
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blfunctlon cou agents suc
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succi ni m dyl-4- (N mal ei m donet hyl ) cl.ohexane-| - car boxyl ate (SM_C),
25¢%hi not hi ol éwaurlpqqmugﬁtqsrﬁ%tar%emamérru}%wr vagthess q o 92‘8}%1@@}’3 an&ihel as

di met hyly, g e?rhEhQ@ér% dﬁ@l@se Gsp?é[ljl SaszgféEPNéé 5d20§‘632?suc 6&4 rﬁf‘berat €.

al dehydes ('such as glutar 0 compoun
(p- azi ddlvesyzoy IP)rtehEEdaﬂédiS and in) Libetsal diPaoo Natl i\ cket: Svial iSve%3: 86180&6%3

bi s- - et hyl enedi am.ne di i SOC) at es t ol uene
o o LR AR h bRl e T e B e tsn Bt e igd DAL iRed 18 S
1,5-dif |n‘rt9fo@l‘o?1al45n@b8&3t CQJpzeaJ@@cre&r)a anRPRIhACeE16kb Y] Rnee rrhe(éoﬁje peig agents
i ncl ude N-succini m dyl-3-(2-pyridyldithio) propionate Carl sson et

al 25 Bi deunsinto bg hlgtﬁ’ﬁcvtemmwvv@m'ﬂabtl)reéndlomc@m pdlsnmtyﬂlowe(izntltumor

oA L T R R T RTINS S e b R
dependi rigs@ibe ifghunytshj@fatdsie whidhke mEREnSXATRIE cofigR6d ¢ al diAKAGEliTRY tdhe
formed l:t) e rﬂlﬁﬁﬁé iugcgbody A7 binding to an antigen on human colon cancer cell lines, or to another
murine monoclonal antibody TA.1 that binds the HER-2/neu oncogene. The cytotoxicity of
30 the TA.1-maytansinoid conjugate was tested in vitro on the human breast cancer cell line SK-
BR-3, which expresses 3 x 105 HER-2 surface antigens per cell. The drug conjugate achieved
a degree of cytotoxicity similar to the free maytansinoid drug, which could be increased by
increasing the number of maytansinoid molecules per antibody molecule. The A7-

maytansinoid conjugate showed low systemic cytotoxicity in mice.
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WO 2011/ 079185PCT/ US2010/ 061760 wit h a hydroxyl group using conventi onal
coupling techni ques. The reaction may occur at the C 3 position having a
hydr oxyl wocop/o79tse C- 14 position nodified w th hydroxymrerhisko1otbe6Cl5

position nodified with a hydroxyl group, and the C- 20 position having a

hydroxyl group..In a preferred enbodiment, the |linkage is.forned at the C3
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noi eti es DE and DF, disclosed in "Mnonethylvaline Conpounds Capabl e of
Conj ugatrotiselesed; {pasrmpleyn L5y Pataps Noy 92088268 and iy the ehegtents andoog.
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synt hesi s %od (see E. Schroder, and K. Liibke, "The Peptides”, volune 1,
pp 76- 13801CCHeB UChSYAERNE MBY@RENOLSREYS- i s wel | known in the field of peptide

chem stry. ThgeauUlrk flad lifkg! gﬁ&ﬁp@%!?wﬁ fikEhe BB 1BF h@RinT Bt DGR EPEAGIbId
according to the nethods of " US 5635483, US 5780588, Petti't et al (1989) J.
Am Cheronj8gaes, indudag Jor G46Hlc, Barst idischsedin . 59B&FntAN.i5,208(28ror BPURptEdE S| gn

13: 243-277:. Reti GR., &t al t hesis, : = 125: d,.Pettit et
214 1008125 PR Cnaeliln e Rossiteh 57274 PRaR wad 175 e QB HIE, 2003)
Nat Bi ot\esh0o®0408, Aled 03t. 884004 Morysat myd yasindel EpnmnatRdsmpapiabhiee @fker

Conj ugation to Ligands", US Ser. No. 10/983,340, filed Nov. 5, 2004

(di scl ospagonat gMCE imaydreremacchasthissdescdin Brse Fatenhgppinesae Ney L ¥209.A@2,
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conj ugate co conj ugat ed
t o one @roupeyghotahbikheause peptidascabilegrougd)er eatrahiabitg giotpd, antisyloedd in
antibiotjcs are capabl e of produci ng doubl e-stranded DNA breaks at

sub pi céli*ﬁﬁbé’r”eé‘éﬁ%lgﬁ Patﬁmérfgsulge? andybiqstheh groapp gﬁnépreéﬁrﬁdugé @dons ¢ he

Co | SRR Ay SR oCAATL A2, 974, 9714585, 5,755,116, w0
Conjugates of the antibody and maytansinoid may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),

25 iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCI), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene).

30 Particularly preferred coupling agents include N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP) (Carlsson et al., Biochem. J. 173:723-737 (1978)) and N-succinimidyl-4-(2-
pyridylthio)pentanoate (SPP) to provide for a disulfide linkage.

The linker may be attached to the maytansinoid molecule at various positions,
depending on the type of the link. For example, an ester linkage may be formed by reaction
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5,767,285, 5,770,701, 5,770,710, 5,773,001, 5,877,296 (all to American
Cyanam d Conpany). Structural anal ogues of calicheam cin which may be used
i ncl ude, Wotomvm9rsst limted to, yll, a2l, a3l, N acetylPcyaiSip8sGeand Q |
(H nman et al., Cancer Research 53:3336-3342 (1993), Lode et al., Cancer

R h 58: 928 (1998 d.th f t tents t
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intracellular sites of action and do not readily cross snma nmenbr ane.
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i ncd ude pRMdsin®t 5@@5@%0| cin, vincristine and 5-fluorouracil, the famly of

agents known coll ectively LL- E33288 conpl ex described in U S patents
5, 053, 394, 5 Aurptapinganddologatinsas esper ami ci ns (u S. patent 5,877,296).
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ge oni n, mtoge , réstri ctoc enomycli n, enonyci n
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For selective destruction of "the tumdr, the antibody ney conprise a highly
r adi oact(am@mo? Bamoms oAthedr {@tloxgt) t¢radm@mftth®/1eeptt§1m dpe mcwte (BAa02/888&2).or t he

production of rad 0Cco ated anti od| %x es | de At211, 1131,
1125, y90, R£i‘§%l @Jés'%g dl?%%i“ 151% g't mélﬁ'ds ‘‘oacti ve isotopes of
Lu. V%emndda,ﬁleﬂgmum&m din$g MRS DE atﬁat[nmdmmsed tn ‘TMAYnIARYIVatea radi oactive
atom for scintigraphic studies, for exanple tc99mor 1123, or a s |n Iabel

for nuc |Ce>érrtpqva@ﬁ1€@pa@16r<€s(8mm€0{1 F%Hgan%gijﬁée( &ﬂ%dOW&MOa@e%@ﬁ
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nmangane detvaenitwoor more aminbhieids add/or pqmdetﬁlfagmehabshsh p@pyldb dohdwcaanper at ed in
the conjugate i.n known ways. For exarrplﬁ t he peptide nay be biosynt hesi zed

or 2hay BEPSYAS F%ml@aleb%ﬁce%?ﬁ todhe HawiA phassisantdgHs AsEiod (38 g eaipdeamidRan no

5238'1‘;/ 8;%%&% ﬁ‘fﬁg%t?de b g)% Ly b1, P RITPI6 1964, YRl Bfiic Fledshil RGR1AnotYlin NP

field of peptide chemistry. The auristatin/dolastatin drug moieties may be prepared according
to the methods of: US 5635483; US 5780588; Pettit et al (1989) J. Am. Chem. Soc. 111:5463-
5465; Pettit et al (1998) Anti-Cancer Drug Design 13:243-277; Pettit, G.R., et al. Synthesis,

25 1996, 719-725; and Pettit et al (1996) J. Chem. Soc. Perkin Trans. 1 5:859-863. See also
Doronina (2003) Nat Biotechnol 21(7):778-784; “Monomethylvaline Compounds Capable of
Conjugation to Ligands”, US Ser. No. 10/983,340, filed Nov. 5, 2004 (disclosing, ¢.g., linkers

and methods of preparing monomethylvaline compounds such as MMAE and MMAF
conjugated to linkers).
30 Calicheamicin
In other embodiments, the immunoconjugate comprises an antibody conjugated to one
or more calicheamicin molecules. The calicheamicin family of antibiotics are capable of
producing double-stranded DNA breaks at sub-picomolar concentrations. For the preparation
of conjugates of the calicheamicin family, see U.S. patents 5,712,374, 5,714,586, 5,739,116,
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hydrogen. Labels such as tc99mor 1123, Rel86, Rel88 and In 11 can be
attached via a cysteine residue in the peptide. Yttrium90 can be attached
via a | yswoeorigspbae. The | ODOGEN net hod (Fraker et al @ECIABpo1BiooThEmM
Bi ophys. Res. Commun. 80: 49-57) can be used to incorporate iodine-123.
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I\/BS I\/PBH SEARymSigally SEiB; togivisend Smentswmofmhwloc@mse@md@eems

ul foSI AB, .sul f and, sul f o- SNPB VSB
Cslive ni A S R ooRtRahEn sk bs S eRPEI A SRS oA PR GO abi
(e.g., fPs@moRicRLS LerBlinbRs @ AWhain BErin ARBEH Blodeccid-A,chbinSalpha-sive@, pages
467- 498 2003- 2004 Applications Handbook and Cat al 0g. Preparation of
ant i body\lewrifgs toudif Digéaiiess dianthin proteing, Rayigacp @mcwo@m J(E@m EAR ey |

anti bOd%{)AZPAQ h ), oG AT WEALEE .Ri90e 08%:11?% ﬁ glﬁaé{)%"hlbg‘@%heabOUt !

can be

to abou rug nol et es per anti’bo ADC of

For nul a gtlomay nbmgalrlmp&mﬂtdam, phm@cm @ﬁ(blﬁ§(;ln aﬁqbtmytna@haregeml Seecfoem stry
reactions, conditions, and reagents known to those skilled in the art,

i n&l udi ﬁéam?lf) WQ LI 1 »yblishaq [ Qetabss il { ¥3gr oup of an antibody with a
bi val ent | 1 nkel pfRafeRtentiof f Iﬂ{é?‘ctglbcfgfla\(ésaan%‘frﬂl\ﬁ%%@rgﬁ% fbﬁeig § BLAReRdn DY

reaction V\nthadrug nol ety D, reaction o ic group of
a drug rnmofietdy andtarcompourdivéthtnubienkér acteatyglete,, atrdbdhocleaseor a DNA a coval ent
bond, endonuclease such as a deoxyribonuclease; DNase).
For selective destruction of the tumor, the antibody may comprise a highly radioactive
25 atom. A variety of radioactive isotopes are available for the production of radioconjugated
antibodies. Examples include At211 1131, 1125, Y90, Rel%, Relgg, Srn153, Bi212, P32, Pb*'? and
radioactive isotopes of Lu. When the conjugate is used for detection, it may comprise a
radioactive atom for scintigraphic studies, for example tc99m or 1123, or a spin label for
nuclear magnetic resonance (NMR) imaging (also known as magnetic resonance imaging,
30 mri), such as iodine-123 again, iodine-131, indium-111, fluorine-19, carbon-13, nitrogen-15,
oxygen-17, gadolinium, manganese or iron.
The radio- or other labels may be incorporated in the conjugate in known ways. For
example, the peptide may be biosynthesized or may be synthesized by chemical amino acid
synthesis using suitable amino acid precursors involving, for example, fluorine-19 in place of
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WO 2011/ 079185PCT/ US2010/ 061760 fol |l omed by reaction with the nucleophilic
group of an anti body. Additional nethods for preparing ADC are descri bed
herei n. Avo(htDypissThe |inker may be conposed of one or PEBAS2010/0KE60
conponents. Exenplary |inker 5corrponent s include 6-nmnal ei m docaproyl ("M"),

mal ei m an a Cigd r n al
o ani e RERD e ad e rp Rl REPE MO LRSI 20 DS pihi v spmsine
N‘ Succi pididvh I(ﬁ%ﬁeé( rYﬁMhﬁlt@(Péanﬁ%rhfttﬁ&%ts@a 4 1;%1?13 residd¥ PHE EHDOTIENY |
4- (Nmal ei m donet h cycl ohexane-1 carboxyl at € SMCC), and N- Succi ni m dyl

(4-i odo%@@dﬂa@nﬁtﬂilﬁ%&@h@mﬁmhﬁ R&ddﬁ?ommal 80:i4RKEN caobpuosedrio s ar e
k th t. d 10 |
Nonomet Byt et oAb e PR RE boc e R Perie G P ke CRE Peee o

10/983, 3409) ddsérists Deher ni2thod Bldetail. I n sorre enbodi ments, the |inker may
conprise amno acid residues. Exenplary am no acid |inker conponents

i ncl ude a di Sepiuggtss oftherangbedy ahe cytptexie ﬂa@@mayd@ mgdezispert eiept ofde.
Exenpl anye dipont ]%rgf&n &&g)bﬁig %%exg{é”‘él{gg%sﬁ Sl {hgle 8Y5. é)g/gldyﬁ tPﬁ)gé)dploqla?em he-

15phenyl-al’ani ne ary
gl yci ne(SBIDP)Jeumﬁlﬁmdb}Mn@\I agleimidoaletieyl) éyo&ﬂﬂx@ieyt-bmogﬁytel(sm@)ym ne
(gly-gly-gly).. Am no acid residues which conprise an am no acid |inker

conponeninofiplaae (HhduBmetiensf AP iNet erlmlwsteass(sm gs ety huhrighide aci ds
ang, non ; ULald %5t QS BYEh 59%9593@5' %ﬁegb 20 Q%h%&gggmﬁas kb )H°§“ no

acid lin conponents can opt | e|r seleCtivity
for enzymlalblcompbmaadsa(gechtuy bis (@OpatobeicanlyBrhermmydmpsne)f bis-deazanipinederavatives

tunor - a ed pr.otease, cat sin B, C and D, or l.asm t ease.
Nicl copTihes GRIHL Ao BPHE O ey R atie SO B ROt 3 PBEDE O (1 )
N-term r&lﬁkoc%hﬁ@) FhPHRSctidd ﬂﬂorﬁie%nﬁ)ﬁéhdb (§1£Ehrh% 1?5 -4 RSro- §4Qdm1|tﬂ5§ér&%ne)(' i)
side chain thiol groups, e.g. cysteine, sugar hydroxyl or am no

gr oups Woe eeannile, samdin pooynptoxil gan@sprmamdl as,dﬁsqn@ed ithVektta etradl, 3Gkhyadr oxy!l

BT ot DR LRRIChfoFTANERARC! BeMia SERION NP BRI R uaimg: (1)

act ive eﬁ&rﬁfnép@w@iae@@ad}ﬂ-@msbwm) isHaBixcRply §helzh'tﬁngfg@ﬁtnfB¥ ESnjugtidn d€1 d
hal i des; (ii) alkyl and benzyl halides such as hal oacetam des; (iii)

al dehydé 1omecﬂfz§>ﬁég to @arab@lwiy S@ﬂéfv@%/éﬂ%deﬂgrlmksgmambe aaplﬁawﬂqiq lbdet’es have
reduci b lf? 1f1tg{13 sgopfhglclgt[ 'toqgé dI\'Il\lzgt tl}ecc)éEt %'opgxalﬁ{ l?%ﬁ%mdﬁg{)ﬂ% S may be

made reactive or ~conjugati on reag s by trea vmtha
reduci ng)eplg&@é-saisﬁhfeaﬁqu}TiBhétdlabﬂb thkeredibethyl hﬁeﬁmrd}s&tf‘&ier@ntmmdganwlrl | thus
for m theoretically, two reactive thiol nucl eophl | es. Additi ona]

eoplﬁp]ﬁ?rb etgarlﬁ)Gﬁ%Cﬁ‘é Reesgsech M Falidled P2k H -2 RABE Noe s, 29%39%@94133{ heusedact i on

of 1 yS1 Nes. Wi 2o Rl AhRLAD o THAL: Suf SE0EMIEERUNIMErek g QYT S1 O
of an am ne int S a ?;l!ﬁ%l i31%eagt(|)ve ?ﬁ?eoﬁugr oups n%ay @eAlbnt groguce:ed into the
ant i bodyrgssilinkeragagents: BMRSINCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA,

SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-

SIAB, sulfo-SMCC, and sulfo-SMPB, and SVSB (succinimidyl-(4-vinylsulfone)benzoate)

25 which are commercially available (e.g., from Pierce Biotechnology, Inc., Rockford, IL.,
U.S.A). See pages 467-498, 2003-2004 Applications Handbook and Catalog.

Preparation of antibody drug conjugates

In the antibody drug conjugates (ADC), an antibody (Ab) is conjugated to one or more
drug moieties (D), e.g. about 1 to about 20 drug moieties per antibody, through a linker (L).
30 The ADC of Formula I may be prepared by several routes, employing organic chemistry
reactions, conditions, and reagents known to those skilled in the art, including: (1) reaction of
a nucleophilic group of an antibody with a bivalent linker reagent, to form Ab-L, via a
covalent bond, followed by reaction with a drug moiety D; and (2) reaction of a nucleophilic
group of a drug moiety with a bivalent linker reagent, to form D-L, via a covalent bond,
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WD 2011/ 079185PCT/ US2010/ 061760 by introduci ng one, two, three, four, or
nore cysteine residues (e.g., preparing nmutant anti bodi es conprising one or
nor e non-wat2hug7esst ei ne am no aci d resi dues). AnPCbasgo 10/061y60
conjugates may al so be produced by nodification of the antibody to

i ntroduce. el ectrophilic npieties, which can react, with.nuc]eophil]c

subst i t UMY Rhgion Vﬁl&@e@ﬂl@a@%ﬁ@swua 9351.1 a0ty gloalﬁ’ @F@e%tﬂr at ed

ant i bodiygs,RRY ABSC @6 @AE&RAd hereth. Wi th periodate oxidizing reagents, to form
al dehyde or ketone groups which nay react with the am ne group of I|inker

reagents or drug mdi-€LiB%. The resultilng imne Schiff base groups may form
a stable lin .,0r may be reduyced, e.g. by borohydride reagents to form
stabl e ani nekll%gﬁ%ﬁfe@?y %C‘Hﬂ%?séﬁlijrﬁgﬁ?%ﬁ%?fefiééﬁrt‘ioé‘ii}:’&}?ntﬁ-hgx%%]!%ﬁw&‘reét e
pordion ceﬁlpén&ﬁé’ﬁgﬁfmé @Irgﬂei%ﬂhbc%ﬁi&(l Y":M@”)Eh{aﬁ%ﬁd%%%ﬁﬁé IeMPXY, dagse-or sodi um

nmet a- peri odate may yi el d carbonyl “(al dehyde and ketone€) groups in the
pr ot ei n cithdlinc@malr@@g talanindplepplabpricdt daghops-aonndbsezydoxygalbaeyIntRABH),

Bi i yugat e . Techni o ln th 0qdi ot £ tai ni
% ror m AaRuE i g teR il Mol PrbRtnscE SEE Raee Pl 23 o © ™
et a- pemQslati @omstBelY b idlxhie-PeodugilhRr-SNican), ahdahyeRidiMi Bl e£defactid

first amno acid (Geoghegan & Stroh, (1992) Bioconjugate Chem 3:138-146;
US 15536remibenzaich ShkhBehyElideni! beker samperenii arh kaown iythewiteang semejarmker
nuc| eophi.| e. . Ld kew s nucl.e i [0 n . DI i ncl ude,
pat” ar 6 SRS ey YAE ol RA I, CorBl HEPC oL o [Rligh Yo

hydr azi negantdbt, 05e8drc b bE B34 Yithdaxén &, @b oxyl ate, and aryl hydrazi de
groups capabl e of reacting to form coval ent bonds with_ el ectrophilic groups
on |inker noilesoas cpadimenisethe liakefantys compyssdinipe agif yesiduep v Ex@aplais such as

NHS est ghsno Mﬁi&%%%ggﬁﬁzﬁﬁntpﬁllcﬁfdg Elgigie‘f)ﬁ?e,.aaﬂgpg(ﬁg%heb%ugg%ﬁ;de Gkh) alkyl and

benzyl halides s oacet am Pl ydes, ketones, carboxyl,
and mal eentapeptge olEpsmplaht dipaidey @lcjudeavdlinstodnulpnotveion vabaipr alsning t he

ant i body, and cytotoxi c agent_nmay be nmde, e.g,, by reconpi nant techniques
or pept ip&smg%%ﬁaéﬁ)ér _alﬁré‘e?-e%‘f Iy tmtm”%&wﬁr%@@w-é@%wwmﬁé Yons
encodi ng,f g Jn\afglﬁ%tg@&%e%iycme(ggpgu%@ﬁ eAfidonRld RUIAGEIhicRBEmpR@NAL her or
separated by a regi on éncodi'ng a I'i hker ‘pepti de which does not destroy the
desi r ed apriopeqid liskergbmphecnt omjludyahese occurring nptuyadty, anethes merdsadiineadids t he
anti body nay be conjugated to a "receptor" (such.streptavidinp) for

i | § o BRSO e abad voif SB e we R TN G AT E onj ugat e
i s adm RbHeh@es ¢ JehRsigatd it optindkéPMaRIPYCE@NRY Fr D yMBROLBE 2608} Hgat e
fromthe circulation 30using a clearing agent and then adm nistration of a

"| Mgand'pagtisulyr enziadi ) cydinelh, 4 wmosnpiogmtasloreisase. eatheasoxBcC apéRs o(e. g., a
radionu%hggﬁﬁgﬁ%amgbnpositions of the invention
Nucleophilic groups on antibodies include, but are not limited to: (i) N-terminal amine
groups, (ii) side chain amine groups, ¢.g. lysine, (iii) side chain thiol groups, ¢.g. cysteine, and
(iv) sugar hydroxyl or amino groups where the antibody is glycosylated. Amine, thiol, and
25 hydroxyl groups are nucleophilic and capable of reacting to form covalent bonds with
electrophilic groups on linker moieties and linker reagents including: (i) active esters such as
NHS esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl halides such as
haloacetamides; (iii) aldehydes, ketones, carboxyl, and maleimide groups. Certain antibodies
have reducible interchain disulfides, i.c. cysteine bridges. Antibodies may be made reactive
30 for conjugation with linker reagents by treatment with a reducing agent such as DTT
(dithiothreitol). Each cysteine bridge will thus form, theoretically, two reactive thiol
nucleophiles. Additional nucleophilic groups can be introduced into antibodies through the
reaction of lysines with 2-iminothiolane (Traut’s reagent) resulting in conversion of an amine

into a thiol. Reactive thiol groups may be introduced into the antibody (or fragment thereof)
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WO 2011/ 079185PCT/ US2010/ 061760 This invention al so enconpasses
conposi tions, including pharnmaceutical conpositions, conprising an anti-Bv8
ant i body,weandipobisaucl eoti des conpri si ng sequences enco®CmgiSanoant7ce Bv8
anti body. As used herein, corrposi ti ons conprise one or nore antibodi es that

bind to By8, and/or one qr nucl epti des c ri sing sequences 5
encodi n@ydﬁtéo‘g‘r“%n@ té{‘f?eﬁ’ﬂi $ getﬁyﬁ[alnpge ?S'Eeg@p@g%@g‘faﬁ ons may
further aﬁﬁmléssc%nﬁﬂis{r%mn% o?ﬁ{d’ré ﬁé@nat%%s@&e@ﬂﬁﬁ@@&&%s&&ﬁk)' y acceptable
exci pients including buffers, which are’well known in the art.

Ther apeut ic fPambudxatimgrD@nmmps n@m{:ﬁommre@uscsd hyimddd"dwlolﬁ of the anhkmhzttpon are

t t hayi f
A T e L D R bt BN T R
st api | i zedp8n JreF S ITIRNSugdR&F @Wc@%ﬁe@ﬂﬂlﬂ?{d@e@%a@%eﬁmﬁﬁﬁ RBCWitRPeflo@dé t i on

(2000)), in the form of aqueous solutions, |yophilized or other dried
f or mul atoxshaing reeerss.4o ferncaldeliyde or ketgps gioapy whichmastrastWithethg amins giowR oxi c

to reci 0 c

pur 1 or s Lk 4 Stesh s RARANGE AL CpEREREN b 2STuE o uPla: S5 ALAcy HERe

ant i oxi diaRhge, bnelbydt miuaed:,@rgbby baﬁihgid@dﬁiel?@nltﬂ toﬁbmestaﬂlﬁmhﬁﬁeﬁfﬂatgeyem (such
as oct adecyl di net h%ll benzyl amroni um chl ori de; hexamnet honi um chl ori de;

benzal kGRf GRPeHNsH a%actla%ﬁﬁtél@r@émoamréwlmrweof agHsrRsplatag anfibodst Wik fiskAr

al ¢phol ; ;

r egdc))r Ci oef&dggyc @é‘%;sgg ﬁp@gta;p%ﬁlfqg%tgﬂ y?;l\%}a m%%lé%lgﬁgd@ ovsn?m g)glgf %rPquei ght
(less t hmtheqimuam théx qaeseaattnwst)l appdoppaatptgnrcoi@s onp]ne:)dimg 1iH ernsamsdn, & o@jugate

al bum n,_ gel.ati obul i ns; dro il ¢ ol ymers such as

20p0l y/ TGS IHRLLET SR TEE At FO S My Bl i S0 RB ar agi e,
hi sti di R&idiE Fhdidash wiek sdcﬁ(&h%ta-[i&m%?%ﬁftin%% prd&h@@&ﬁ&laarn'a‘ﬂ&e% dé@dhigtcher
car bohydrat es incl udi ng gl ucose, mannose, dextrins; chel atihg agents

such as OEEbIEAﬁrstsaaglao@clddﬁhoglmgsm&Sis@, (Iﬁ%hﬁt@bnjugaterﬁﬁemsé 188-1461 Ybt ol ;
salt-form o] nter-io s such_as nmet al exe anroteln
ol exeaf R E2arBr SRS st S RRad R iRy S IRERT e Bl GSTM o
25p0| yet hyl engk&tiys @lcle&fi@ic groups on dagugf Iﬁél@?fl iatluea bﬂﬁél@lnﬂt Iajted@ts ani@)t ai n
nore than one active conpound as necessary for t he garti cul ar indication

bei ng t thigh duidropylehudraridy, axitesdiydiazince biqskmiraphagpye. aydiaging ceoxylate. angl not
advers e|a¥y1 J&é‘i& ngr%ﬁp gabaﬁglte ‘of ?&%H?g@)l @%ﬂlc((%?al@ﬂt oﬁbﬂ \;/ﬂg lei”ec&&ﬁﬁ@%érggﬂs PThe

conb|nat|o In a are Ive Tor the purpose In
active ilingeredoetitssandeinkat ®agdres @oludagpayadtiveebtersonalp suNEISprsepa HaBt f or

exanpl e, by coacervation techni u r by interfacial polynerization, for
oxAD] & esiR R RPBE Ry ORI TS BE o Rl DS Biltss eeD i oacaiamides:
pol y- (;rgltlg d@ﬁ%i&cl%’ét&{eg)ca% 2’9’%?@%‘1&“({ tively, in colloidal drug

del i ve yste or exanp | pPOSONES, um n m crospheres,
m croenul si on’sltermvmwel-ypalfusncm mstwnmﬂmmu@qhs ahﬁsjdycandicytotmm gemuey bns. Such

WO 2011/ 079185PCT/ US2010/ 061760 t echni ques [ e ngton: The

Soi ence T PEady [T BHRNGF Y SoPHP L ST BRIt 260 of DNARE

for mul atehRRsisd féspe%nu@ %@&@ renecmuvg e tRe @bﬂio‘ﬁ& bﬁme%nﬁg% ehﬁersahjaarcbﬁt%neThl s is

readily acconplished |tration through steril | tration nenbranes.

25 another or separated by a reglon encoding a linker peptide Wthh does not destroy the desired
properties of the conjugate.
In yet another embodiment, the antibody may be conjugated to a "receptor” (such

streptavidin) for utilization in tumor pre-targeting wherein the antibody-receptor conjugate is
administered to the patient, followed by removal of unbound conjugate from the circulation

30 using a clearing agent and then administration of a "ligand" (e.g., avidin) which is conjugated

to a cytotoxic agent (e.g., a radionucleotide).

Compositions of the invention
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5Sust ai ned-rel ease preparations may be prepared. Suitable exanples of

sust ai ned- rel ease preparations include sem perneable matrices of solid
hydr ophobwo 2paloyaesss cont ai ni ng t he i mmunogl obul i n of t ReTiUSe@A61A) Whi ch
matrices are in the formof shaped articles, e.g., filnms, or mcrocapsule.
Exanpl es of stai ned-rel ease matrices include | yesters, hydrogels (for
exanpl e, pol D5 Ryttt WPQTHB%SI%W%@PPS’6‘?01‘2‘85%1’69(1“9}3‘[%9%’&%%phol ),

pol y! aCchHl%ési(iéhs,Scorﬁﬁitisiréé\Qn ardi-B{8 aR ,&rﬂpﬁlyﬂ{%{e%ti%s éoﬁ%rﬂir%@egu&%sd and 'y
et hyl -L-gl utamat e, non-degradabl e ethylene-vinyl acetate, degradable lactic
aci d- gl yooiding acidi-Bepehtyhedys Aswesed beeinheorpdBR@Ns DEROTITNoIE arjreat abl e

m cr ospher.es,.co se actic acid-qglycolic acid copalyner and | euprolide
ncet at eyt EEIBRINE ot Ak b GirtreE oot oS B7BE Y eru tBin “ae

et hyl enen¥ddiyd oRCatAe adiibbdi@thhtbiaeioB e, YERlsé Borkpaetichs nabiufthéloapsRe Of

nol ecul es for over 100 days, certain hydrogels release proteins for shorter
time peshibade canrien. wisk appldraeeeiticathy pesgpteblglck pipiontsraelnding bufersbbighfasr a

| ong ti . nature or aggregate as a result of exposure to

noi st ur erwe’é]tﬁ@%fﬁ?%esu ‘ting in a loss of biological activity and possible
changes in i Munpgaid Dithylatibiat dodijrlsirptandit B¢ @siboan obe devented afeqrepared
stabilization dependi n% on the nmechani sm.invol ved. For exanple, if the
20aggr ed@t SIYASHRY: MAHNE MG AtiBpdekprareidc desird degtes ofprayuyish ormlogahond

format | hr : . . i . gy
noh oved s ORgaRy biXeprab i, e thEd 1BBAGer kPl AR O S TR (B
sol ut i o activerl Pohitmary 2001 stitiore(20001).antthe fosinrnd aqupqous poluasres, hadhtizeds; and

devel opi eci.fic pol r matri x _compositions. .es 25An anti body of the
pr esent O ARES GHTHGIOBY RSHUPH CFGToGRRAE: of HONEss oot Sand | n
vivo therapent 'aFth@}ﬁBE&ﬁ@§ and concentfdt®nt BUFRYEL AR IR AR AR slﬁgﬁi s ﬂ'}tﬂpha‘ce,

conposi tions useful for nodul ating di seasé states associated with =

expr essicgratamatidmeant iother praahicBe8ls; snivhidagtsiindndag estodxpread ashdmednoiioe;
actjvity or updesired expressi.on .and/or, activity, sajd nethqgds.conprising
2l ni sEFRETBIVSR U 2soERe BT e Bla b Rapod e iy BB g o

i ndi vi déslorids; tteeskediumuhibrideebdnBibaium chlorideNpBiR],d%BE 6F berdAyBalbstugnt i on

provi des nethods for treating or preventing a tunor, a cancer, and/or a
cel | prolkyl eprabenssueh sonetdyl ormepyhwerber cetsaheli sergingdimyalobexanphg- an

ef fecti u f anti - j i ndiyi i f such
Cr eat meen s o 5057 Bt SudB BBt A atolE} o b SRR T,

i nvent i giotpinewucdiess seeirh attsinfiorgeddihi bi immgnophghiutigs tgdiophilichelyreérh et as
conprising adm ni stering an effective appunt of an anti-Bv3 %nti body to an
i ndl vi dealyviny! dgne; SfpO aGidntysBas glycine, glutaming, agppgaging, dEtidinehdgiiient i on

provi deg,. wﬂ%?ﬂl%naggcﬂawa%@idﬁgapalahaé@and%eﬁéa@%s ra&&ﬁgggghggﬂ&ogemi si ng

adnmi ni stering an effectiveé anount of an anti-Bv8 anti an 1 ndi vi dual
i n need nonnese; br daxeansyeintlatidgragenis sagpasciDTAhsigarswsant aosucprsovinai@stolet hods
for inhibi tli ng eng:?t geli cell proliferation, .the rreaihods conpri ?'d‘ng

adni ni stEPAIRY YrioEt oL R ITRMERS GRYNtYr 0Gh Sughias e Emamefal SaPPEdeHS & fdvi dual
in need p?(gteﬁ%ﬁlptléx%@g A&Dbr non-ionic surfactants such as TWEEN™, PLURONICS™ or

25 polyethylene glycol (PEG).

The formulation herein may also contain more than one active compound as necessary
for the particular indication being treated, preferably those with complementary activities that
do not adversely affect each other. Such molecules are suitably present in combination in
amounts that are effective for the purpose intended.

30 The active ingredients may also be entrapped in microcapsule prepared, for example,
by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsule and poly-(methylmethacylate) microcapsule,
respectively, in colloidal drug delivery systems (for example, liposomes, albumin

microspheres, microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such
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10l n one aspect, the invention provides nethods for enhancing the efficacy
of anot her anti-angi ogeni c agent, the nethods conprising adm nistering an
ef fecti vewarmoum79sf an anti Bv8 anti body to an i ndi vi dualPCiruse@esdé 7bo such
treatnment. In some enbodi ments, the individual has a tunor, a cancer,

and/or a cell proljferative disorder._In so enbodi ts, t ot her
ant i - andfOGEHF aragié%ﬁﬁm?%ﬁg& "D iee%e.n%ﬂn ﬁ(‘i’Q’WEéﬁgﬁ‘M“ﬁﬁg@th@ﬁOﬁ s
under st goghoh hat any suitable anti-Bv8 antibody may be used in nethods of

treat nent, i ncluding monocl onal and/or polyclonal antibodies, a human
anti body, a dhicrremidatamsithbelyseddor @fvivaddnyinstrationeniustriveistods:, This neadilyz ed
anti body, and/or an.antibody fragnent. In so enbodi nents, any anti-Bv8
ant1 body SRR A ARPER gt SR et RERE Y "y of ¢ he. mot hods
hergin, one MaytaRdBirlesdeiefabations nik b Pedpaid. FRlitaBIBex ahpRY oMhstaind@t he
anti-Bv8 anti body herein an effective anbunt of a second nedi canment (where
t he ant irclB¥sg paepardhiody insidsispmipsrmeadld mpkicenpigiotid yArophobipipelymess anot her
active -t hat . .t Lt1on . . subj.ec ifes
rr eat menp T il Wk i RabBEENE N BRShANE Nrhch R B Rl of SR
co- adm nitsdler ed., flmk cxmdtiespsait ibhadipleseiiendiined-adeaidé matrage ifc(wde (i ncl udi ng
cocktail s of chenDther%peutic age?gi%f anti - angi ogenj ¢ _agent (s),

YOKIH

i mrunos RPicass; hxdragidntfey eyampe pp dogycthygngkasizlatmit Agoni st (s), and/ or

gr h- i nhibi : i g1 ds on
Vo oL PPy it BOF Bhi b iaR1® SRR R0 S 2R PR TR B e R

di sease andl hethybhdiltifaniatanon-dggaddbld fylpas-vat acctdhe deypdatslathcdoaeidof first
medi canment enpl oyed, etc. Were an antibody of the invention inhibits tunor
growt h, gxseliereighspeolymersipugh prethg b{HRON MOV dEde¢tate mieresphsrasicaBppsedni t h
one or e..ot her .t her apeut i nt s, that..al so i.nhi bit t r, growt h. For
"ot ancd e LR AP RS ATE skl kS R R Ry TR . a1 -

angi ogemiygroagbuttsic s¢igh waslcaivlanérs sMBGEs cliyiléneodiyl(a@ctgte, anAVAGT labIQ) glagudicor
anti-ErbB anti bodi es e.?. HERCEPTI NO t rast uzunmab anti - HER2 ant i body or
EGER i ni#Fiianable releggpe of galesuiasifer qrenidiEdnm) gergim hylrognls welaaropafins8ty t hat
bi nds t j : , : =T 0

o TARI e Tl ST e kSRR it R KA IR oo Ry

t r eat i N@ind) yhegfmdyhdendiuseasagepatrds hadsuliasfex posurdi@ ticisfuge ad76C eetdtingancer ,

| ung cancer, hepatocel |l ul ar carci noma, breast cancer and/or pancreatic
cancer . l9§st08 pipdegicad pgtivitrand ngpsiblg shanges in Wamprageaisity nBytionad sirafegieosasi ised
radi at i ] . i iat i t y:ath a
51 adh 0k e [ppfaon &HREREon MRATLRRAG BbOR: Lon REERY M 2, api es
noteed ahgegativnl mekdhanenk dadoaded toi tetin@tmalncy(laieS éboh bl éorination throwghethagent s

are includ in the sane or separate formyl atiops), an epar at e
adni ni _stdﬂ%}f fdsrinterghans, ¢ibEEaoN BARPH AT ibaﬁnﬁ}fye%%f%vﬁwg&;ﬁl £5:t he
I nventl @foﬁ%&i&fﬁb'ﬁl a@fdi@hlﬁtﬁmsM@gin%%(giﬁm%t&grﬂsﬂl‘g%&agﬁn’ﬁ?h% Afithbe

adj unct erapy or therapies. 1n_ad i tion, conbining I body of this
i nvent i end vivdhorang sieatfiovmllymeronatoytcomprsitoiDagent such as anot her bi ol ogi c
nol ecul e, e.g., another antibody is expected to reduce

Uses

25 An antibody of the present invention may be used in, for example, in vitro, ex vivo and
in vivo therapeutic methods.

The invention provides methods and compositions useful for modulating disease states
associated with expression and/or activity of Bv8, such as increased expression and/or activity
or undesired expression and/or activity, said methods comprising administration of an

30 effective dose of an anti-Bv8 antibody to an individual in need of such treatment.

In one aspect, the invention provides methods for treating or preventing a tumor, a
cancer, and/or a cell proliferative disorder, the methods comprising administering an effective
amount of an anti-Bv8 antibody to an individual in need of such treatment.
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cytotoxicity versus conmbining the anti body with a chenot herapeutic agent of
other agent that is highly toxic to cells. Treatnent with a conbi nation of
t he anti bwoyotin7eissa with one or nore second nedi canent s PprafSesialobyres esul t s
in an inprovenent in the signs or synptons of cancer. For 15instance, such
therapy may result in an.inprovenent in ﬁ“ Vi v.alibétgver all survival / or

n
progr essi on- fIR 8BS &PFeh a)vIEPE PrQy, e%neé PRI EANGIP ERRISH fhr?én%tg‘é nd
medi camgpipRihy alSidsterify HNEPRLDERABEMIIrGn AFEIHYSORMti¥ddy RN iREvIIRYI hGRed t 11
an objective response (partial or conplete). Mreover,” treatment wth the
conbi natof sechgfeatmerdnt i body herein and one or nore second nedi canent (s)
preferably results i n.addi.tive, .and npor referably synerqgjstic (or

Door eater ”t nanoneirerty B iMpiph G fE R B hRiE by BRR et vai o
enbpdi MedtBodstcBmptikiik AEmMELt arBéffd BiRs hmo s FARIaRti ByRadnkiBsdyPlo dnhe second
medi canent and at | east one adm nistration of the antibody herein is about
one nontitdividuplds geed of speh tragtmeahbodi nents, the tim ng between at | east one
adm ni strati . i . i nj;stration of
the anti body hePeiefs 5380 PRBHRER 2hesF BLinh Ele AR UG 20 O Phe
ant i bodyrdl&e@tion,aheimeiode carpriviay aRtintsddriigtani feaive amsirebean aanBugrent | y.

For treatnent of cancers, the second nedi canent is preferably another

ant i body#ntikesyiBRAsRHPENRl B nagsrftsueh HedttdNhg cocktails of chenot her apeuti ¢
agents), antiy s nhe iRAASH H(fﬁ'&%‘ ROSHIPRIESSInE Bloref L Gnothyt OKi ne,
cyt oki ne ant a%gﬁigs@, gt(’:yt%cl)t oxXl| E:mpa i ot her ap;, éI(S;éonrt]ﬁlco%t tgreoi?%?gjgntg?q eér&reti C,
cancer wvatangegednaggeshe methotls carapesih@adragértdringaamd/tecti BOgnowdtt lof amhntbi t or y

agent . cyiotoxi c .agent i.ncludes an agent interacting.with DNA, .the
ot et HDGenbe iE a5k abarst e Rt PTG g Gt
| Nhi bi t Qs RFuntdraR bl 2L an@BLREAI hdtifratiRy GIRAGPY sothOERLELKRLAI the ofRE €
preferably selected fromvinblastine, deoxyvinblastine, vincristine,

vi ndesi nefi-angiogenst biane fargdtn ¥piGH, ne, avamtf-§4iGH antibodyi nzol i di ne and WO

2011/ 079185PCT/ US2010/ 061760 vi.nf uni or..any agent used i henot her apy
subh as 5o PUM S g el Bl HRLHnG e RLLAlY naTERes R Sl fefiiboa nent <.
t he secerdinidiifai®AL nichoaldilRal/oa Pbiy@]@ﬂéﬂ Ah$iBEdIES) athuRh 26ABEES, & cBitdiicas
those directed agai nst the extracellul ar donmain of the HER2/ neu receptor,

e.g., 5tntkedyzamabinityrmynedgntibady. ¢ hnaenisedhintfoodyradtos an ganbadedragatenbi t or
a Src inhibi i nhi b [ i.0hi bi anti - EGFR
ant i bod@g%%%g&gg&g{r\iéggi %ﬂ%ﬁp‘f?%a%tﬁ’é’ d?@?%sglﬁ hﬁéh%{r?égégégcfg)?gl tff}leo t he EGFR),
such as cet uxh ampof thRBIcThOIOhereihi, ané hiagaghiidistet @i tHe subjy bagaleat along with
pyrrol opyridopyri m di nes, quinazilines, gefitinib, erlotinib, cetuximab,
ABY. EFG}HQ:%{Wngﬁg Anthodpkpreiten elistiprpmere)of aseconddnediegmmgnteriere thy; e BY S or

such as g apafydn i MLt ANRAicaRREBNTnITR W SRR b SV Wpkhidfa@laf HHZHEBD

condition in the subject that requires treatment. For instance, an antibody of the invention

may be co-administered with another antibody, chemotherapeutic agent(s) (including cocktails
of chemotherapeutic agents), anti-angiogenic agent(s), immunosuppressive agents(s),

25 cytokine(s), cytokine antagonist(s), and/or growth-inhibitory agent(s). The type of such
second medicament depends on various factors, including the type of disorder, the severity of
the disease, the condition and age of the patient, the type and dose of first medicament
employed, etc.

Where an antibody of the invention inhibits tumor growth, for example, it may be

30 particularly desirable to combine it with one or more other therapeutic agents that also inhibit
tumor growth. For instance, an antibody of the invention may be combined with an anti-
angiogenic agent, such as an anti-VEGF antibody (e.g., AVASTIN®) and/or anti-ErbB
antibodies (e.g. HERCEPTIN® trastuzumab anti-HER?2 antibody or EGFR inhibitor (e.g.,
erlotinib (TARCEVA®)) or an anti-HER?2 antibody that binds to Domain II of HER2, such as
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(CAMPATHTM), FaviD (I DKLH), CD20 antibodies with altered glycosyl ation,
such as GA101/ GLYCARTTm oblinmersen (GENASENSETm), thalidom de and anal ogs
t her eof , wWochtias9isenal i dom de (REVLIM DTm), imatinib, secaftseélo/oeob@t ununab
(HUVAX- CD20Tm), anti CD40 anti body, e. g SGN— 40, and anti-CD 80 anti body,

e.g. gal The anti - erret referably ondansetraon

hydr ochl R&&%ﬁi’? atyeab a R ﬂlag‘il “n&r?aé@le@pﬁcé?ﬁlﬁé’ g 4y HpdMedEie,
hal oper i¢@c d1%§é d&LRSod ﬂe%ﬁ‘%ﬁﬂﬁmnﬁ%%&lté? ch@Jeﬁzlhﬁ?can@@rX ﬁéﬁ%ft&%ﬁﬂ?l@?

| evonepronazi ne, or tropisetron e vaccine is preferab CSF DNA and
cel | - basertingau breest, cademdnd/of pansedatic vawer. %ltemenM|qnaddltlvnalb4 thegetientes,

heat shock [ ot ei n HS cci.nes ene C Oor.a | ogous tum) vacci nes.
The. anal S o PRE P EP L RS T Bien AHr B bR ReR S fRebY it gnes am
trisali gydigdc@ive MibecRYMEOHONRN RY g aftiHdaR ). dSuch tdetbaddithatasieshabd agRRtinclude
preferably is bevacizumab, or rhuMAb- EG-. Further second medi caments

i ncl ude cambineéraénmlétraéton\(@hargéhﬁ BVasQfaROtE apeith asyipclpdest igithe sammayfseparsie

i nhi D t?& ul@tﬂ) }\C{E{'f énajfhl?é Qd 1 %I'atla[? %n hdh]bdageo 23 nﬁgtra,[tl%ﬁ']: Eﬁl%e%ltlgbassﬁéﬁi aThe

second WE |canen ni1nc ES ogi’c- a

t r eat menlie ivédticardah b@@r@iﬂoﬁﬁﬁﬁndﬂﬁl} follasn@*radimrnmfaaau bEtHeaﬂgmbemmb? oapy, for
exanp ag ai nst certain recepto S. ant|-ang|ogen|c agents have
been i délilﬁrilﬁl% dnadditignecaepining ieh aptikodyaf thlﬁ Hmenmwlth raglatiysly peycrigisia,

s N de Nat ur e
30 240" ST DBG o FEL bPASACRIectte R anin S bR Gl @G el
3: 391- 4@@‘[0([(2@@@ versmsaboﬁ‘ablmng thie.antlbod3l with a Chandtherape20Cg2temf ORRO 3gent Sae
al so, F Bent ‘ﬁ |gati on U520030055006. 30l n one enbodi nent, an anti-Bv8
ant i bod3}S ighlydeygcitd,cdSnbi nati on with an anti-VEGF neutralizing anti body (or
fragment) aanr@a[tm@ﬂ%ﬂ?l% cMﬁEﬁaﬁ(’)’ﬁ SOARLSELRY h%re\@%hro‘ﬁ@ SPIfdFc RUbAPONI St
including, but not limted to, for exanple; soluble VEG- receptor (e.g.
VEGFR- 1,mediRGARN, pryfea@bly Ssultsan o pinpiaysmget, i the NRBIor SNRPDNMs dircageesntsr,
api nmer s iarpab e]ﬁ,ﬁ{ bl ocki ng ,VEGE .or VEGFR neut%il(lm ant i %gig:
anty bodi BE PR NBIERY BT Yh R IVBPSY B B 8ER /E’J‘éeé 8%"6‘35?17 nhi bitors
of VEGFBrégreRfniecddufdsas rd&fMS)o a patis eReRd Sithahe$cdad hiedicWiel only RoZy mes
agai nst VEG- or VEGF receptors, antagonist variants of VEGF and any
conbi natichamothreapeeic agant etlnkend/er may ssubl driin phinetiveyespores Gartiebete

t t i
TR IR R T R
or nore s@dﬂdtmddmlmeht(enﬁp&whlﬁmaglmh&n addigive, dtrhore pReferablgynégistic éor be

adm ni stered jn conbi natl on wt nti-Bv8 antibody, the VEG- ant agoni st,
and an &ALAAREEHIE)- dbppeutic bene%t Wﬂﬁtaéw an gghodimepiscihg tinyag e| n
ar e des%"eh@e%ﬂ a§1‘é§§tqyne %dlglnlstfa@loh %?th%esfe&dﬂdtﬂl%c nt H@mgﬂ%ﬁé’&‘d& fst: 38
10Such secon I caments may m ni stere In 48 hours a ter t

ant i bodloéﬂlemntibbdy lareinasiabquit eh@emedth arlessi ﬂrhceﬁaiiﬂerhbmdlmpnt@;thwmhnglbdt@ehour S,

or W|th|n -12 hours after aldaent or m ni dove
or e- sel &Lleay 0;5‘8?‘3 1%}’Fa“PPr‘Pé mgdlm?néﬁé%ﬁﬁ %sgem adm U‘atag} the

Furt her antibiydRs&n &f ab%umvm@ékfs o B¥s bR &R éi'ﬂﬁo’ﬂﬂﬁéﬁtb Ghe Jﬂiﬁm@? hiagies

herein can bé adm ni stered concurrently, sequentially, or alternating
15%i t h thesesewbmddinedeasedmingterapomenopathesponsi veness wi th ot her t her apy.

Thus, th f .medi incl u

co-adri ni st 40T DR PRBRLUFRERE Comenrd BelEran. BT s apahar et P ati ons
or a si R@éAof mﬁ&ﬁfe@lg%mc(%iclﬁdiﬁ%‘fwoﬁdﬂ@@f cltRbth@BSREd abMfs )Gk -Bh Gbgeald on i n
ei ther order, erein preferably there is a tinme period while oth (or all)

medi camagen. @FWQSWWS‘{%%&%P@d%FYm@%J Qipkdng ardeganisttayEdoxia| | t hese

second 3%@8%%@%9‘3%&?@@‘?9 WS G lcNc HRBR AL Ahal¥elil, SANhQHNE ochY, ol or

t hensel
30 growth-inhibitory agent. The cytotoxic agent includes an agent interacting with DNA, the

antimetabolites, the topoisomerase I or Il inhibitors, or the spindle inhibitor or stabilizer
agents (e.g., preferably vinca alkaloid, more preferably selected from vinblastine,

deoxyvinblastine, vincristine, vindesine, vinorelbine, vinepidine, vinfosiltine, vinzolidine and
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medi canment, so that the express "second nedi canent” as used herein does not
mean it is the only nedi canent besides the first nedi canent, respectively.

Thus, theweeond9Irsedi cament need not be one medi canent, POWtUSREY/O06URGT i t Ut €
or conprise nore than one such drug. These second nedi canents as set forth

herein are generally used iin the sane dosage and with adm.ni stration
foutes AETHRECY PF &ty 2658; WS5dhehemay T iy gﬁ‘ﬁ X GgABPTYHEN s ages of

the firstxipdhsapents. If such second nedi canments are used at all,
preferably, they are used in lower amounts than if the first nedi canment
wer e not predepome empedinzhisythicnceanld seqicmtentvsinatst dreipody usddgoitreht i al

dosing with the, first di canent, .so_as t.o, el.i m nat uce side effects
coused EhitELyh gt FROLHTERLE B PuE oMb R R SRS B s for

i nhy bi t itRGueImEY, @Y 8A¢ bNigs fuBtticial fhYmEMIDan-HER alssithr! USRInBIHAYE B MEK

rel apsed cancer cell growh. In certain enbodi nents, relapsed tunor growh

or rel apalebiterapicay E@Eﬁlin@b@ﬁ(ﬁ-gh@n @8edEGIR aetdhody hwicy ag enelinhitiing thewhi ch
tient ' t i : il abl
Pher api ouSPBEKAACERLy b ARSI MR R BrTEA00LY, S Pon®  her apy,

sur ger y didndlinophehlalimV¥3s 20147400~ Dt IREIbH WUSAEhLBINT 6ih €6 Quinagiliapy, gafidhiior

bi ol ogi cal .therapy/i mmunot her apy, anti-VEG- antibodéﬁther%fé, articularly

a st and&FlatiniResirdmeb ABEgEFarrapertingn EXBp 69 el BikI-tehe@iua;- qﬁ%«HERr%i cally
adequat e @it r [ : 'R ecei ving any

Do 2 lfiBitorts B8l o IEQ%QI?Eeg‘t%%?"%%%?ﬁé@tgﬁg%}h?ﬁ%{sngldggtaulegﬁtg%{nﬁ%ed addi t i onal
ef f ect i (EAMIRAEHEY), FavIDe{ DKILM)e6D3d iantbdses vaitlcameed gliysosykitiapsedh 5¢ G

ot boer OGS AR 9P smred GRS T Fltdebelde BpE s TErHSe M ot

been 5! Qéﬂaﬁih&ﬁ{&e'(REWﬁNﬁﬁdﬁ%%atﬂ%, %Méﬁ@,&ﬁﬂunﬁha%ﬁh’[ﬁ\/lﬁﬁycf)%f €inti-
reduction in size or in nunber of cancer cells. In certain enbodi nents,

pat i ent 10 dntibeflnpse § GNiADrandraotitGD-GO ansbadys ed. gaiémab.cel | growt h have

devel oped resi stance t.o one.or re currentl vai l abl e therapies. In
celtan enboditant e aen Shrsrrafy SR R P Ble Gt B ER 2> ondi ti on
i n whi chyp@chRts HaRIGRimEic doredbee haldpbrislScyRlizie) 18ratanent | y

avai l abl e therapies (e.g., cancer therapies, such as chenotherapy,
radi at i dreahlEpepzine.sigkyBetjasonerlavmatrremeasiag pr ArpiSeiorbi Bicogiceiar is preferably

L her apy RO HREX A0 ool BILLVEEE RAOLIAATYC LIRLARY: BAGLLAM ALYy Acptandard

t herapeuti c reginen tor & partieular cancer)y 1S ot el nical 1y adequat e
t o treatheithbogapriosin GHSH)Nvacanéabhognbiodir agtdotous tienot@aecines. The analgesic
15responsi ve/refractQry patients ar atients who respond to therapy yet
sutf er PEBHPE;fgROLTIP éwgqfeladlaawewgs SR trisalicyife BoxyePdeBE r espond

sati sf a(ﬁgglro!ch%fihé) ﬁ"ﬂ@aﬁt{l%s%mér age\%l\ﬁgrrek&%lﬂg id QévgcigﬁﬁgaiMI\ﬁAng 1?9139 er is a

non-responsi ve/refractory tunor e tunor Is intrinsic
non- r espfandensecard medicahans inchidp retHpoel Fetatieasgonnt sich b flaraesyl aroteienbodi nment s,

el o el STt en Sl P ol by honcchponlygnage O s diacase o
whet her pt QifcafRAERErcBahdISdATaBo 8610k @ icd tRrARSRMN as treatment with antibodies
25 as well as small-molecule-targeted therapy, for example, against certain receptors.

Many anti-angiogenic agents have been identified and are known in the art, including
those listed herein, e.g., listed under Definitions, and by, ¢.g., Carmeliet and Jain, Nature
407:249-257 (2000); Ferrara et al., Nature Reviews:Drug Discovery, 3:391-400 (2004); and
Sato Int. J. Clin. Oncol., 8:200-206 (2003). See also, US Patent Application US20030055006.

30 In one embodiment, an anti-Bv8 antibody is used in combination with an anti-VEGF
neutralizing antibody (or fragment) and/or another VEGF antagonist or a VEGF receptor
antagonist including, but not limited to, for example, soluble VEGF receptor (e.g., VEGFR-1,
VEGFR-2, VEGFR-3, neuropilins (e.g., NRP1, NRP2)) fragments, aptamers capable of
blocking VEGF or VEGFR, neutralizing anti-VEGFR antibodies, low molecule weight
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tumor growm h or relapsed cancer cell growmh can be nmade either in vivo or
invitro by any nethod known in the art for assaying the effectiveness of
t reat mentworrotzgmss cells, using the art-accepted neani rg3/uskotooel7apse” or
"refractory” or "non-responsive" in such context. The invention provides

met hods . of.. bl ock] r reduci.ng rel apsed.tunor growt 5r.el apsed cancer
cel I gr dWiRiGrH OE@%&%@'{OW Kiiens iRk ARSeaF RS %%Féuﬁgo SAnti - Bv8

ant i body,o4iastbVOGK oPVECRIMES R Carlt &JoRRS G4t AW VIEBGEMHY R bRibARSSEs cancer
cell growth in subject. The invention provides nethods of treating patients

r ef r act dhoreafo Adtertmgivalyy ocastdpiasialy teroVEGRraangiggamicsis inhybitndsinaly speenatly ban
effective anount of anti-Bv8 ant.i.bo h atient..Iln certain, .

erbodi miremynsrSiie MG AP S e el ERf e GbBL st o ¢ ne
ot her 3QaARERACnE Rk P eldré Sddifidhal eHetpeltiCNRAL 88N bt -chitRr atdnts, BvBbant i body
is adm ni stered sinultaneously with cancer t herapy. Al ternatively, or

addi t i osgdminjisteredan gembpingyen ‘aﬁ%’ iapody Stantbegy thsl YEE% anegonpt pnchitortier cancer
therapy,ang@'g&n %%égltbe performed in any order. The invention al so
enconpasses et s for adm nistering one or nore inhibitory antibodies to

prevent the @igaiotieftapeattiigancachil hediicat dedtripad hpnd, <. griadhsdabedbd & havi ng
cancer. Cenerally, = WO 2011/079185PCT/ US2010/ 061760 the subject was or is
concur r eRRIYOthgaRGUGSi2Bg tcancer therapy. I n one enbodi ment, the cancer

therapy is t fﬁ?@ﬁ 0%3hd ‘ﬁ{ehﬁaﬂl'@n@ %dg’&%ﬁ%@%@sﬁgﬁﬁt% hg)uﬂ'a’fte?thggﬁgfbodies

ant agoni st . e ant1 angi ogeni ¢ adgent ose known I nt art and
t hose f dwreth amackdminiktercBedi within @d hohesy ei withihn 2dwearse obwedhimsSat2 hovre after said

anti - angi ogeni ¢ enf is an anti-VEGE neutral,jzing antibody .or, 5fragnent
(o g " Rl o Renip S A SR RO Ra B O, oG PP ghOdn

Y0317, Mo 466, BRGer #S3doseof such a9kt m&y B subUhSap&aicent s 6, 582, 959,
6, 884, 879, 6, 703, 020; WD98/ 45332 WD 96/ 30046; 94/ 10202; EP 0666868B1; US

Pat ent Appl i ddciaonbo2GOBOE0689bs ad0DBoT b EAENT2g)362pRY ]y, andt2e0$8112126;
%; and,

02005019454¢ S o1 Bl onl T en SR S 0B SN UL SFish R TYorinatd on'wi t

VEGF antcag®iicd tad il stedtion b sB6Bd aRddiadnt feludes eRbdmBhidt@fibR (ot rréndmor
bl ocki ng or reducing relapsed tunor growth or rel apsed cancer cell grow h.

The ant iadBigstziionh sdingsepifrate harmulateons obh sipgleddhaapansetical ferpmidion; endagent )
is/are 1.0i ST e ; . S ' ' par [P
subcut aﬁgggggﬁtﬁena{d?{gﬁlgﬁtwlgaﬁ?éﬁﬁbgagﬁ\g%n@ n%fjre fy%%bﬁgl%?enlgr%é%gés {r?)dzma%e if
desi r ed bbar (ok altpheditansmesimulthmdouslyes el tadir Holvkithsictiaiticon Allltb&arsedundr al

i nfusions jinclude intramyscular, intraven intraarterial,

us .
i ntt apeIdIERNT BFY BUBEH R AIBHSARINTHP SEGthesi0T by AhcaRREeD SHEh th Bt | - Bvs
antib Od'n?e?iicaah?enﬁ Wb Lidp ke &gfgsgl"s%kgﬁcﬁﬂeé%ament” as used herein does not mean it is the

only medicament besides the first medicament, respectively. Thus, the second medicament
need not be one medicament, but may constitute or comprise more than one such drug.
These second medicaments as set forth herein are generally used in the same dosages

25 and with administration routes as the first medicaments, or about from 1 to 99% of the
dosages of the first medicaments. If such second medicaments are used at all, preferably, they
are used in lower amounts than if the first medicament were not present, especially in
subsequent dosings beyond the initial dosing with the first medicament, so as to eliminate or
reduce side effects caused thereby.

30 The invention also provides methods and compositions for inhibiting or preventing
refractory tumor, relapsed tumor growth or relapsed cancer cell growth. In certain
embodiments, relapsed tumor growth or relapsed cancer cell growth is used to describe a
condition in which patients undergoing or treated with one or more currently available
therapies (e.g., cancer therapies, such as chemotherapy, radiation therapy, surgery, hormonal
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pul se infusion, particularly with declining doses of the antibody. Dosing
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subject. The invention provides methods of treating patients refractory to a therapy comprsing
a VEGF antagonist by administering an effective amount of anti-Bv8 antibody to the patient.
In certain embodiments, the anti-Bv8 antibody can be administered subsequent to the other

30 cancer therapeutic. In certain embodiments, the anti-Bv8 antibody is administered

simultaneously with cancer therapy. Alternatively, or additionally, the anti-Bv8 antibody
therapy alternates with another cancer therapy, which can be performed in any order. The
invention also encompasses methods for administering one or more inhibitory antibodies to
prevent the onset or recurrence of cancer in patients predisposed to having cancer. Generally,
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30 WO02003/077945. See also, for example, WO96/07321 published March 14, 1996,
concerning the use of gene therapy to generate intracellular antibodies.
Intracellular expression of an intrabody may be effected by introducing a nucleic acid
encoding the desired antibody or antigen-binding portion thereof (lacking the wild-type leader
sequence and secretory signals normally associated with the gene encoding that antibody or
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Patent No. 6,703,019). Lipofections or liposomes can also be used to deliver the antlbody into
cells. Where antibody fragments are used, the smallest inhibitory fragment that specifically
binds to the target protein may be advantageous. For example, based upon the variable-region

30 sequences of an antibody, peptide molecules can be designed that retain the ability to bind the

target protein sequence. Such peptides can be synthesized chemically and/or produced by
recombinant DNA technology. See, e.g., Marasco et al., Proc. Natl. Acad. Sci. USA, 90:
7889-7893 (1993).
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(see, e.g., U.S. Patent Nos. 5,112,596, 5,268,164, 5,506,206, and 5,686,416), and transfection

of neurons that straddle the blood-brain barrier with vectors containing genes encoding the
antibody (see, e.g., U.S. Patent Publication No. 2003/0083299).
Lipid-based methods of transporting an antibody across the blood-brain barrier

25 include, but are not limited to, encapsulating the antibody in liposomes that are coupled to
antibody binding fragments that bind to receptors on the vascular endothelium of the blood-
brain barrier (see, e.g., U.S. Patent Application Publication No. 20020025313), and coating
the antibody in low-density lipoprotein particles (see, ¢.g., U.S. Patent Application Publication
No. 20040204354) or apolipoprotein E (see, ¢.g., U.S. Patent Application Publication No.

30 20040131692).

Stem-cell based methods of transporting an antibody across the blood-brain barrier
entail genetically engineering neural progenitor cells (NPCs) to express the antibody of
interest and then implanting the stem cells into the brain of the individual to be treated. See
Behrstock et al. (2005) Gene Ther. 15 Dec. 2005 advanced online publication (reporting that
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m cr ot one or thg1 i ke ( ‘Manual of Hi stoI ogl cal Stain ﬁ‘ﬁ% Met hod of

the Ar mikf 87 eESISPTSE ?rtttﬁagnett @ét%tﬂré@%t@rs disGpisay 2baE- vidgsore esasipleusedr
this progafubfe d%%{ggt wttﬁtdﬁlﬁﬁa?atgh%tt]tabalttesé%eﬁrh%elﬁﬂo‘f LOS\R fioth fRput five

m crons i n thickn ) ce sectlone e sections nmay be attached to
sl i des 199‘V<s@ﬁ/thc dd)sagesaatmlanlubdrtﬁtdlm,cts in Exadghesanf bystnydeuadhess ves i ncl ude,
but are not . poly-L-lysine and the |like. By way

sil.a el atin,
of exarrﬁplé’lr“t &9 li&lrcﬁlﬁfffi‘ﬁele"?fﬁ%(gﬁ? PRI BHs may be attached to positively

charged slideg; aRdr&fenfibh eleae&aeﬁast Mdchdd, ﬂfé'a}Spfo‘phﬁ(&'d&@age'&faﬁ%ﬁﬁﬁédy’bfm@@
been used as the enbedding naterial, the tissue sections are

203251/ 07 918BEQT(WIB20HK0d aenT 60Iin combination with one or more other additional therapeutlc
agents) will depend on the type of disease to be treated, the type of antibody, the severity and

course of the disease, whether the antibody is administered for preventive or therapeutic
purposes, previous therapy, the patient's clinical history and response to the antibody, and the
discretion of the attending physician. The antibody is suitably administered to the patient at

30 one time or over a series of treatments. Depending on the type and severity of the disease,
about 1 ng/kg to 15 mg/kg (e.g. 0.1mg/kg-10mg/kg) of antibody can be an initial candidate
dosage for administration to the patient, whether, for example, by one or more separate
administrations, or by continuous infusion. One typical daily dosage might range from about
1 ng/kg to 100 mg/kg or more, depending on the factors mentioned above. For repeated
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general |y deparaffinized and rehydrated to water. The tissue sections may
be deparaffinized by several conventional standard nethodol ogi es. For
exanpl e, wplzenamtsd a gradual |y descendi ng series of alpcohush@&iomayebe used
(See e.g., "Manual of Hi stol ogi cal St ai ni ng Met hod of the Armed Forces

Institute of Pathol ogy Al ternativel rcially avail abl e
5depar aﬁﬁwﬁlﬁtr%@n 8¥e %F‘&‘éﬂ. yaa@ﬁpge sdyndiag lttoew%l %%aﬁ%%%wou xas)
may be %%ﬁ&allf\ﬂ@é%%dl&@ un'ﬁ% G@Q&dfsﬁﬁﬁ)@é/sﬁ)@éﬂ dléé'ﬁ% é%z'ﬁﬁ)t&hs BRuSs. Abnd he

foll owi ng reagents: |abel ed Bv8 anal ogue, inmobil’ized Bv8 anal ogue, | abel ed

anti - Bv&xanpiatm@t;sage oftbb phtilbodlgt veould b@mahammgb@@m arat 80emgkg njbegaikes. The

det ect aBMERR il BHST PO Rt FoBlun i RERS poapeRe FR Rk i0 k8 oot mve
ands ant imBy8 m%g ﬁgdyzs Mamey patsank 2bRbaBbE tHeRDMMAPbe B@Riniferbdtameassay,

exanpl es 1 ncl udi n&@ noi eties that may be detected directly, such as
f 1 uor oclbedens, Seeledesceimanids eaministaicd rtaanigarty, ve. Prdsemsck guevsy thregsweeks

moi et ezé'g'[#lgﬂl%%ﬂ}%%% Secdint@ld e?lge C\{? (ﬁ?oa L v&(/)ernt & ! Va%l#}o%?giétd%s&eof

det ect ed. use 'S any unc ormall £ oes not

i nt er f ertige adtibbdy)heAdinitil mghkﬁmhdﬁgao@mﬁ)lwwdd tﬁ\kﬂleamtrndi)edymrl&umrnﬁu;sbd abel s
are known faor use in i munoassay, exanples_ including noieties that nay be
det ect edd@iniggicdy AnsGreRPLSY Apsips E?@Hnwmmﬁéwarnm%@‘w1nlt@h@a¢@a|d@%€ct ive

| apel s, Iyl m@Re MBI Dy 33607 f?ﬁ&é&
de?llevat .022%%3 IB% %g?egx%]ée(gﬁyawg P’ alﬁﬂfe sucho?et(gzal S mﬁllgh%e({t %0%
radi oi sdicowpesr, 38Ry dds@gErdgﬁﬁﬁamHinaﬁbduseﬁlludﬂlemm:gr% of tluhthesmpyas easdar t h
chel ates or. fluorescein a]lntle?lts 20derivatives, rhodam ne and its

der i vat iRtorglhysqAnvenfional lephmigusi and p35e%y i f er ases, e.g., firefly luciferase
and bacterial | uciferase (U. S. Pat. No. 4,737, 456) luciferin, 2,3-

di hydrOgﬁkﬁ%sﬁémdgwﬁmém&di@df@@k@ﬁm@erOX' dase (HRP) al kal i ne
phosphat ase, gal act osi dase, tg ucoanyl ase, ésoz sacchari de oxi dases,

e g., glucosd h@ﬂnudbé angho@@ft@fs ¢ gwictierearc apefu e @egmgslﬁvfa@@resswn
PSV dr O%Eucﬁ Fhagﬁg)s? o?é% t?cxa{s %y%g%n z)ggll?lc C %uérg%gue% v eln Xegagl 150@ &s ar

oxidase," couple RZYNE rrogen per oxi 0 oxldize a

dye precdabesdrasslesdiibas bEIoR, alﬂd&ﬁfaﬁdaﬂ[rﬁéfblﬂﬁf&ﬁm &Y insaleklopeitoxi dase,
blotln/aV|d|n spin | abel s, bacteriophage | abels, stable free radicals, and

the |ike. In an@b@f\ﬁémqt ShaInvERIpIORISVideemathars Eﬁﬂdéte@féorb?frl%w& eesaethadie| s
coval enghm dlgﬁngrd% ?M@g@ﬂb%ﬁ rﬁ%‘ ﬁﬂlﬁ%l i m i%hh“ et@& kg Such

as di al car l'azot i zed

benzi di megd lmeintimedudds Iqaalmta’gwéamd/m&phahtnlaﬁ@agddtdﬂﬁnoa rqmmdng $eV\MsD h/ltfnhe

above-desgri beg%[fl uorescent, chem | um nescent, and enzyne | abels. See, for
exdhpl e Wijogt re pceNpa contrejsg 475 (fluori rretry) and 3, 645,090 (enzynes):

Hunt er et aI n ahGthel’ a%pec%dtﬂe m%él?tlc(n]ﬁ@%)des W&ﬁh@ﬁntﬁhv&% aRRIEesdrIed 13:
1014- 1021 (1974) Pal h et | nmrunol hods, 40: 219-230 (1981); and

Nygr en, hgreiHivdtconh 6m anariﬁlvmlbodse poMpPIBEs amwctabkml)abel
2011/ 079185Pg/arllJo§ﬁgrla%I/)eoc§ ]’[17166 glventlon provides a complex of any of the anti-Bv8 antibodies
described herein and Bv8. In some embodiments, the complex is in vivo or in vitro. In some
25 embodiments, the complex comprises a cancer cell. In some embodiments, the anti-Bv8
antibody is detectably labeled.
Anti-Bv8 antibodies (e.g., any of the Bv8 antibodies described herein) can be used for
the detection of Bv8 in any one of a number of well known detection assay methods.
For example, a biological sample may be assayed for Bv8 by obtaining the sample
30 from a desired source, admixing the sample with anti-Bv8 antibody to allow the antibody to
form antibody/ Bv8 complex with any Bv8 present in the mixture, and detecting any antibody/

Bv8 complex present in the mixture. The biological sample may be prepared for assay by

methods known in the art which are suitable for the particular sample. The methods of
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412 (1982). Preferred | abels herein are enzynmes such as horseradi sh
per oxi dase and al kal i ne phosphat ase. The conjugati on of such | abel,

i ncl udi ngwoheliarmggses, to the antibody is a standard naRrCpiSat0el7p0 ocedur e
for one of ordinary skill in inmunoassay techniques. See, for exanple,

O Sulli t ds . f t he P t f E - bod
cOn}Jugétvaaglvg%r e@@@pr/EW@h?%@trP@%{%% 8&%5&30 s éfo ewgtl%é'éyh"ﬁyféﬁ\z% 5 lﬁa ara
J.J. Langepg a@&gdﬂﬁ'% tf ﬁfé t%@@ikds&y uéel, bSJc’il {OHRIRM & RIS Ohi NNy, New

York, 1981), pp i zati'on of reagents is required for
certain caswatytl\rmnldad@dwuchmbys |az®tsnenﬂ irdmhiEiph sssg:@peﬁoatsamgletph@aamon; Bv8

anti body. from an r enai e|n sol ut. entionally is
e ol st ol SMe At BIGET Bpisaliy s tmar paby S iny Po Ba” SRR D

ana ogu@arhﬁlfe@iﬁlddéeb@%wﬂotpfn%@dar@nc@&eb@/s@ﬁ%@l’c@lbh%eés@ oM@t &dvatylsol ubl e
matrix or surface (Bennich et al.., U S.  3,720,760), by coval ent CO;CFI i ng
(for exdws stomash, mgngnem ésrr@plmwa@d temlsergial dangar sgls. 8 B9y Rke bF atshsured g t he
anti - BV% I%H{ "Pﬁ) &1 806%%119&1!’13 r?et%f y&gceduges’knBXJ 1%%%1&\&1'(191 ﬁ&t' on.
The expreéssion o eins in a sanp exam ned 'u

i munohinst bmhemcsgu&glcall@al@mat @ipiratich @rtﬁblﬁmyolme tlbmﬂghbéﬁeghherﬁo@aﬂ Bt ai ni ng
of tissue sections has been shown to be a reliahle nethod of assessing or

det ect | R§C prbedimeat. dhe st eisficed gnd cobpdiled in paa{fiodt the BkheMstissye pample: )
teghni q 1?}16'd7(?e e&%ﬂ?ﬂfé’o&v@n c?rﬁ?ﬁm%%l‘é‘g%@ie‘%{ @bt 8F Hfs%lbgﬁéls in

situ, ral hr onogeni c or uor escent For sa
pr epar atﬁtalm,ng Md:thsd;u%tho Armel Fosasrpisétufte ofitathotagyiiB™ etigioh ¢ 5940y Iae K cana,

b ocoaut ELCRSGRHERr T W RIPR bR PR gt C%aw%aéw%ﬁwéaf‘qyéﬁéﬁ%{%he

exci si O%rm@%"o%k 'Iﬁ&rz‘m% oPP&W%ébbgy 08§ EH B TRYy R ASB SN HR0lh I'n one
enbodi nent, the sanple i's fixed and enbedded i'n paraffin or he |ke. The

tissue s!’atgfml@)fr(é994)&1mlmé6;‘(hkeb Edpoelsfe’mé&))rctw Iestitnte nf Pﬁh@lbgﬁe%m@wmogy.
Ot SR ERfblosy B PReBhup Sob OFOR Fiirn b Rk AR a1 3bESe Bl By

hl st ol ogh&edioe SFtadfiagde ArdeRirM@icdibsah@papgedr Wi thé s@hslt feobeski |1 in the
art will also appreciate that the | ength of fixation depends upon the size
of the thil%@lgglc@gmw@echﬂﬁothﬁwq %vamzvda Osedf ondmaryrlyll bethsartrwillids i n

combi nat Pﬁt@cf%e tﬂatacﬂgleﬁléfs?]inflﬁx% %g&fufo‘ﬂctﬁ §i%e HP{hE t??%u%%' @ﬁle da%tdac#lé" ng

and/ or fPUSFEscence it I‘on 30l HC are
avai | ablfeaticd ied! Banehayi csfchxampte ﬁﬁﬁﬁYBuffﬁ@@ﬁfrﬂiahQ, B@umhem patasdrmakizayde,

bi ndi ng of anti bod tothetarge tigen (e. Bv8) .is determ ned

di tect | Wamﬁ%segr g saeplgyOeRegd Yaa'Tea%%QP&fsf’éggd@ﬁfi an%wctﬁera chydratesor escent
tag or afkoRREMIRCLARAL 8icRoF MREMoI M RARY an%@%@d&‘e‘arlmlﬁ? MhiAlofiRg Wt hout
further antTbody I nteraction n a typical I rect ass unconj ugat ed

pri mary seettonbedyeda salthat mettismeeslamp@anaﬁhdsetchemda Alzedmzitadlﬁ econdgsgctant i body

binds to the W) 2011/079185 S2010/ 061760 I’IITB.l’ ant| od Where t he
secondarif BH§ 6%6 e SeEH @ g ldtiaya‘ﬁa% l}eaf afc s p@ F%Vrﬂ?@eni c or

f 1 uor ogepireddddbmbinRé®sdcd ingaadhid By %&%ﬁ%al’h%ﬂﬁhbl%@& (e of . tMgmanbi gen.
Signal anplification occurs because several secondary anti bodi es may react

wi th di leetpbwgtcabﬁiatmlngaMedmdtdféhanrmw Koragr Intisdie. of el quyl' meipya) aid pwples

wth o @bpRerb e mer By ST B S BB ER Tl by Brodidnd Tidfieny™! &€
Once the tissue sample is embedded, the sample may be sectioned by a microtome or the like
(See e.g., “Manual of Histological Staining Method of the Armed Forces Institute of
Pathology”, supra). By way of example for this procedure, sections may range from about

30 three microns to about five microns in thickness. Once sectioned, the sections may be

attached to slides by several standard methods. Examples of slide adhesives include, but are
not limited to, silane, gelatin, poly-L-lysine and the like. By way of example, the paraffin
embedded sections may be attached to positively charged slides and/or slides coated with
poly-L-lysine. If paraffin has been used as the embedding material, the tissue sections are
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Aside fromthe sanple preparation procedures di scussed above, further
treatnent of the tissue section prior to, during or followi ng I HC may be
desi red, Wonoexgmsse, epitope retrieval nethods, such agChastémgot’ne ti ssue
sanple in citrate buffer may be carried out (see 10e.g., Leong et al.

Appl . I munohi toc m 4 99 Fol Iomnn opt 1 gha

bl ocki n@e%?rélﬁv tRET P@%éﬂ%@ﬁﬁﬁa@ it “)ég?bo;fé%ltlﬁsble SFStioRs i e dsﬁadeff??l&ed
suffici gptsepgyl &)?lv&ftlohhlrg@arﬂgﬂi HOHSdoISLES At xGR PQI LyIeRs aﬁugfgtrmﬁn ythe
primary antibody binds to the target proteln antigen in the tissue sanple.

Appr opr idascendiogdéridsor elcbbols avlyi lewised)(Schiesz. ¢ dMharbiel dfidtlistohd grerd Staming M dtinesl

cof or m iy P Cesdi i 0P Phbcuian AL s bt 605 aful
Pr ef er aljeyaratfitzih@Red-olgdnidgitg Yilthtds Hdnadh Bk 7 (€M, Hivi3fan, m@mhnﬁ%aw@&s a

chem cal alteration of the chronpbgenic substrate 'such a
3, 3' - di ani noHenbitighhactndoios ol allpsepey emngretqféheef@klywmg rgageatre| lahaed Bv8

conj ugat,gg, mﬁﬁhfo@ﬁ%%ﬂgk %HalBé&bﬁab?i%ﬁ%Hl- 1b&§g[ IﬁxﬂﬁlgBﬁa%Mn ki body

(e.g. the secondary

antibodymnaxgaansamkkmﬁmghki QﬁaMbﬂbwdmgmnsamomesmeamnsmaa&ﬁye prepared may
be nmounted and coverslipped. Slide evaluation is then determ ned

usi ng a ni cr ddEde! u%?ﬁds §1%>aqiqﬁ=%@>1¢ frnstienaly that dessingt inges{erg w@hﬁh%@agmgn t he
Cotbet rva" SEARLERS apibeds pumerou PP B3RATE DR BRI, wsea i 1

conpetitive or san are we
t he conwemnphkhmha@mpmbkmssﬂmdmsyquaeaeddﬁ&meﬁkht$ﬁm0ﬂshmm&;reIy on the

ability tracer nal ague to co e Wth th test sanple Bv8 for a
P t oot CRRITGRH NG BB RTS bt Saol Gl PSP C e Dbt B
ant i body.genesraleliVatld kdsohdbitld zed before or after the conpetition and
then the tracer and Bv8 bound to the anti-Bv8 anti body are separated from

t he unbound tTrhaddq‘el ased 18018y, défmtdol@ﬁseﬁ@taéﬁ tat dees actohpfare el thybidéoant i ng

er e t rei nsol.ubi | |zed) or by.centrifuging (where
Po ndt Ry S0 e R R BaBLORR Bl kRS Mg e arGEPEAEE! on) The
amount e&aﬁlpleg iRAI EmBMEcd Sal MYLDHE BétYctpd @i@&mtyl Qutalas FlaofodBroam@uNt  of bound
tracer as neasured by the amount of marker substance. Dose-response curves

with kn@hﬁndwemﬁ@nbfan@v@lwevwabplé;?ecw&zih@ BRI BuFhwisCAZYIARS, thatmuptdsy| t s

to quan 1;feac td o\f%t ﬁvagtfzteg ':[(m)@&et%&gd .?I%@ les éf suyfpla%g)l% :l‘t{ \F(?G?}ﬁ%%@ﬁ\é&é%% @jfo 61760

Bv8 presen assays are cal tens when
enzynes '‘4z,é% M§ Bid ams flhﬂu@leplﬁﬁéﬁhicﬁ afredr esirsh chelates orAh@ﬁrdFseém&p& itses of
coggetltlve assay, called a "homgeneous' reqU|rE phase

sephr at i96HYatpss-ghodanypp ardys derprtikgs. éﬁeyhmsb?khﬁerp%?wegqrgse@ar%%a 18dYand
used Suq&&%mgfagy &ﬁcn%aﬁ e AL, PRAXDL HEB 450, fu'aﬁ*eﬂ?a/%he presence of the

anti-Bv8 anti | ies the enzyne activity.”In thi's'case, the Bv8 or
its i mﬂdﬂqldug]hdmﬂdzmedmeyélofseaa@mmesomdaﬂe (:HRP);gH{ahde phdisbhaasm Buncti onal

organic byid n e nme, such as i dase. ates are s | ected for
os0?hi ¢ alasoriages e BoFRONT b3OTE S Ren S TIPS e R BN
i nhi bi t%xgrasep%@gru'caéee@pﬁdss%h@teamﬁregénwd hé’teﬂicc%l_@lﬁeoﬂl@&@i suchR SribRE ARG per

se is widely practiced under the "10nane of Steric conjugates
ar & usedanthinstaxidase, tionpledmitd anenhpds thabﬁmpbmgedree@sp@e@ég/to ahdigea dye

Iy 1inki h
mapt on FB TR O S g TS, G e lone B SBonEIAR PR Wb ot a1 1

unabl e thactbiisshagbebeBN{tatglatiec addidane ab@fR Ifkeme as anti-Bv8 anti body. Under
this assay procedure the Bv8 present in the test 15sanple will bind

anti - Bv8 ant ilspagntinpkmethpdsare @Wlhﬂ@leatﬁthmdqtas&eelﬁbqlbcwak@ﬂy KRPOsHNLLYat e,
polypeptides. For instance, coupling agents such as dialdehydes, carbodiimides,

30 dimaleimides, bis-imidates, bis-diazotized benzidine, and the like may be used to tag the
antibodies with the above-described fluorescent, chemiluminescent, and enzyme labels. See,
for example, U.S. Pat. Nos. 3,940,475 (fluorimetry) and 3,645,090 (enzymes); Hunter et al.,
Nature, 144: 945 (1962); David et al., Biochemistry, 13: 1014-1021 (1974); Pain et al., J.
Immunol. Methods, 40: 219-230 (1981); and Nygren, J. Histochem. and Cytochem., 30: 407-
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resulting in a change in the character of the conjugate hapten, e.g., a
change in fluorescence when the hapten is a fluorophore. Sandw ch assays
parti cul awbyorvessef ul for the determ nation of Bv8 or pamitis2Bv®61760

anti bodi es. In sequenti al sandvvi ch assays an i nmobilized anti-Bv8 anti body

is used t r Otet le Bv8, the test sanple.is reppved
washi ng; lgr@d@g ﬁ@ ~°u BiNtA5S HHYBIH S %saéé‘(?ﬁs& adisheroxddass and %@gh

anti bod héﬁ#ﬂaﬁ@éj r"I(Ille %Bﬁﬁghtﬁin df%u&lhﬁﬂelsﬁlléﬁfdﬁ{gecﬁe Eﬁ%és%‘tﬂé‘%ﬁﬂoﬁ?%ei The
armunt of bound tracer ©'s directly proportional to test sanple Bv8. In

"si mul t atedud maamdeiehpragsdasesior bree Qfasdlnslamkllbm ismgtoassep &canigdeh efesr e

ronoc orfd AT b S TRen i B SR AR A bRt P B oy as

t hes ot hegr U& Mﬁfzylhle IInt@ShdsiNg" SANRHRFs inOEnz?Mgzogy, ed. J.J @ ghRy SUNINGardl €
ary detection assays for Bv8. O her nethods now or hereafter

|
devel ngéfnﬁawasaz GNP Rt NsvaYOkoNeP oot Bl at f ori6b! BB ar o
el uded w ¢k RGRREr QSR red BEL Y 08 HIRR) RARSAY SofigsfiPed horel v

I n one aspect e ‘i nven rOVI es , presence or

absence cafailo sepafmlmigmhﬁ IntBBPO hlytmudbzé@im atey B}S {hat g;malrﬁvf&epmsylmUGh emhisdes) in

a bi ol ogi cal ggée froman individual, such as a_ human subject. A variety
pn

of met h&@_vang: is @pqomeplished bioeithes insalubilzig the a@hﬁwwaab%wrﬁv& ude, for

oo e PR SR R RO RO Iy b ilp g o
det eC][I cﬁBemﬁclpoétymudJ gai Vﬂb%d)sb;cctovakenﬁﬂ\l@)mg(fer weirﬂlplk,mrsxgig %mtdrsailc?ﬁydﬂsjei, nf or
o nyiSF kel b LSRG T at e e B E R oBe S B RO g AT B R e el at ed
techni qygsungpdciphiqus nucleic acid arrpl ifi catl on assays (such as RT PCR
using conplenentary prinmers specific for 5Bv8, and other anplification type

det ect i on netlhedspresuehofagotefmsrin eﬁampleena}blveamhe@bdmmg igPhwohRitdshIBIBIA,

SI SBA, TMA and the ogj . les from | s, can, be
coRoni &t G nd Bttt hmmunghistogh hi g FhinE BTBSKE stois PR 368 5 Bopcr

anal ysi furelifhlc RXMFRIOE assBsit R RERENS prd&itc ¥ p@ns intBdampee PCR assays are

well known in the art. In an illustrative engodl nment of the invention, a 10

met hod fimmuehistchemisiy & THRRIAtIChigues wilzgiap antiboslye erabsrepd visealizsrasiuler ng
DNA f
ool 1y e 2 SR Eacti Y B BobLADSE RUAHER HELAR, Moy RlEle JRBLRILTE L

ant i sensgsyerdrreell sarhple drph & nanbBrd (5pPNAHy kiharah Ipatlﬁﬂﬁmdﬁbe atddnghieRempleesence
or absence, of the g nplified Bv8 cDNA In adtgltl on, h nmet hods can i ncl ude
ond or 787 Be ebtamed Py arvadply i pERrsdeiss Heqver H @aﬂﬁ@l rhut peteinaitedtoof  Bys

T Lo gl selaRL it or sl el e ey (e evel s
fam |y merbbdm)ent,Gh¢ saomat isyfixedrad sedpaddeclan phraffiveonthp liké.i €be Bwde sbhlcaay be
determ neq"xed (i.e. preserved) by conventional methodology. One of ordinary skill in the art will
appreciate that the choice of a fixative is determined by the purpose for which the sample is to
25 be histologically stained or otherwise analyzed. One of ordinary skill in the art will also
appreciate that the length of fixation depends upon the size of the tissue sample and the
fixative used.
IHC may be performed in combination with additional techniques such as
morphological staining and/or fluorescence in-situ hybridization. Two general methods of
30 IHC are available; direct and indirect assays. According to the first assay, binding of antibody
to the target antigen (e.g., Bv8) is determined directly. This direct assay uses a labeled
reagent, such as a fluorescent tag or an enzyme-labeled primary antibody, which can be
visualized without further antibody interaction. In a typical indirect assay, unconjugated
primary antibody binds to the antigen and then a labeled secondary antibody binds to the

119



Probes and/or primers may be | abeled with a detectable marker, such as, for
exanpl e, a radi oi sotope, fluorescent conpound, biolum nescent conpound, a
chem | umweoearm7od8conpound, netal chelator or enzyne. S8athispeiobessand
prinmers can be used to detect the presence of Bv8 polynucl eoti des in a

sanpl e and as nean or detecting a c expres Bv8 As w ||
be underpglmawowe%r? Yhéée%‘fi?@’é}ﬁltlba wéamuﬁ%rﬁ i gz tic Lﬁﬁ?ﬂérs and

probes %ﬁ%nhfgeﬁ{c%@%efi)geﬁcgubstlla@él%d@éa th *b?ox%@&%@ﬁﬂfz%cﬁ{ &\&h@le&lgeﬁ Remal )
and used effectively to anplify, clone and/or determ ne the presence or
absence apfplifinatiarocamsbatavsé sBedl sRiiadary 26Ghediesraky reecthwidls didferen epitopeent i on
i ncl ude §Vﬁtocols c§B$$|S|ng detection of polynucleotides, such as Bv8
ponnucI G905 QLAY AN, %sue or cell sanple using microarray technol ogi es.

Fors exanpl e, Thgiphighd m#ﬁﬁcﬁbﬁse@&ﬂdirﬂrﬁ%é& 188dSfor Irﬁ%hncﬂﬂﬂo&féﬂ{ﬁt%} typichiy sanpl es
fromtest and control tissue sa%;; are reverse transcribed and |abeled to

gener at dcd@dpyighe deteqthlle pragis reusdpbahy e ietdikeblE-t o an array of nucleic
aci ds i mmobi lAs%c%;dfré)rﬂ tI?e &%ﬂl?px%ﬁ%ﬁ&&?%ced@? (ﬁé]crugyedla%oxg %rlﬁk%g\%\lﬁgtn%%{?gf that

t he sequence and position' o

exanpl e thatisat etivepriof togeinas: drifallowagdHOohenbe adsired, vai’ eRXppRS§EpE N
certain disease states na¥ be arrayed on a solid support. Hybridization of
a | abel defripyalmecthgdspsugh s heating ths tl%ﬂl@ SR ibefrate a@ég be gairicd et G5l e

fram uhiech (L, BF 09, MeR AEH VGG ENPA Y269 (1A, gene.  Di fferential gene

expr essi anarysi s I sease tissue
2011/079185P@BﬂUﬁﬁ@ﬁmk@ﬁbﬁﬁﬂﬂmﬂmua%@gtmmmmumnmhmmmfmmOﬁﬂaopﬁymhemhﬁmﬂpgy

utilizes nucl aci.d hyhridization es an uti.ng tec | ogy to
oval uat dor e e TR e SLBIs g dbisT Tt e b %%{ﬁcfgg‘b HoE Tt RTbody oo ngl o
exper i n'%'iﬁds té ﬁ?cecargé‘t Iﬂrotelﬂlﬂt%%ﬁ e @15&1}8%' : 4@5}9@35 kit ¥or dRRSind OF
exanpl e, U Pat ent 5,44 , 93 and U.S. Patent 5,807,522,

Lockart ttha@rub edSBNpnethneubgy cxEnkerEion680c 1OB)f; birghegioiggntiody toethe al .

PalT ¢ aor Rl S Brgr e B biime atots hRY o Brafte RGP RuREd Pho Ry Fiimbly.

f r agnentse abétis & enAhialielabzy U SR E@OwHich esthlyYePNERnftal SReatiefloPhto gl ass
or other substrates. Thousands of genes are usually represented in a single

array. Ahtopgenic Sﬁbﬁiﬁﬁ@?ﬁmb?s éxprerantraehenzigasl ahsemegra. Foelicwhyge §nef§rsat101h
o e 1 jxlonlugHBH £ GRoY RIS, SRbACABLC GORHRA 1 2Bed flg hEm e

washi ng ,pr1$ﬂaﬁiy antit®dy anabbic polycidvgalaitibbdy ﬁfdr@yondéry anibby s issgoaf aﬂ:thebea anned

|mage and 5 g}enerati on of gene expression profiles. Currently two main
t ypes ofentihed croarrays are being used: oligonucleotide (usually 25 to 70

Mers) arrays sﬁggnﬁﬁé‘ﬁmgg%%%ﬁ'n%} l?ﬁrﬁl@é{rﬁe&?&% ﬁvﬁ%@ﬂgﬂ@%ﬁ%& on°1r gRar ed

from cDNAs. ormng an-array, I gonucl e elt
pr ef abr idegtmohedneg. apoigtaadictascope asdisthaes iofenslity ettttiy, regmteltgemerzleldtlmmrﬂ; o the

surface (in sity). The Affynmetrix GeneChi p@systemis a commercially
availabFﬁ?ﬁh quﬁ%Y%& system whi ch conprises arrays fabricated by direct

synt hesi s of &hér%%&ﬁé&ﬁﬁﬁo%a@ccﬂﬁ@%ﬁv@ Bf {AQRichAsORB! /8RR IaBN Shed
d i gonucl eotides, usually 25 ners, are directly synthésized onto a gl ass

20vaf er ab@md@bntﬂdnatthaﬁormﬁe@@hﬂ@emﬂmi mdugsnsed phot ol i t hogr aphy and solid

G 17 oront ol CguRlne b B JP ST RB o iR oufiebdu'al 0o

ol i gonuetseodrhsle BIBAbESliited ﬁumbMamdsxrsrankm@awaﬂtfgeﬁibhwxsg Sfest rrﬁe aitiay, the
hybridi zati on patterns and si gnal intensities can be interpreted in terns

of gene Bvdemtibedy sangrafly|ininsolabiizpd befercaw aftey diesompetitien gydftpepstheitsacer and
M croar "X b%ldha o §18 L hRR: antibody are separated from the unbound tracer and Bv8. This

30 separation is accomplished by decanting (where the binding partner was preinsolubilized) or
by centrifuging (where the binding partner was precipitated after the competitive reaction).
The amount of test sample BvS is inversely proportional to the amount of bound tracer as
measured by the amount of marker substance. Dose-response curves with known amounts of
BvS are prepared and compared with the test results to quantitatively determine the amount of
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25Each gene is represented on the array by a series of different

ol i gonucl eoti de probes. Each probe pair consists of a perfect match

ol i gonuclwotzoder7axsd a mi snat ch ol i gonucl eoti de. The per PettUuSa@oOhi7pe obe has
a sequence exactly conplinentary to the particular gene and thus neasures
t he exp si on of gene e msnmatch 0, iffers fromthe perfect
mat ch p é’r%%?n’amstf‘?ﬂj’ﬁtesal%‘é%% ﬂl?é% BP0 A0 ﬁﬁgﬁdbftelh‘g%%‘teg}s Vﬁ%?é‘é’%‘(}%&t on,

di st ur biygey fhee Bét@&hﬂgn%frkérbe 30target gene transcript. This helps to
determ ne the background and nonspecific hybridization that contributes to
t he signal ne*amheedpefcms Otflqernpemtixecﬂssayacaihdal "hgmogditveu assayadownosuiquie
software subtra ? h]feI hybr i di za Qn i nten5|{ tgs o% .the m @na(tchdprchbes
from t hd< a?ff“??‘fé P S&aﬁ%{P‘&%‘ ey YathPRYE 1§ Her 4 arditwdsre

speci fi ghdt MRAShEBVEAnHBod 1n@%hh@B09 encSEbsent¥ GBS afi- Bv8ASBSHYRASEHON
current information from GenBankO and ot her nucl eotide WO

2011/ 079188RTTNCES2ON0/ IoghizGascy épd%\i&qsrltse@munﬁ@gsceamem\esfrwn@earﬁ eved to
recogni

Hybrl di ?8{1]“%5‘[9%%/1&1%%,1 El(gI{saéIE){%lnl% brﬁi%% Iln é&gagﬁgaic aﬁe%ﬂg Jugates
hybri di zas Se(l)smt@lffotl@set\OltlﬁélntﬁBW&)lﬁtﬂﬁﬁdy@ﬂehett |b[mi,mgTdstEthé hmu-ﬁlvs &nﬁ[bc&iyl iahibpeof or s
washi ng and staining of the probe arrays. is conpletely automated and
cont ai n§0¥eeuateﬁﬁmné§m wttvrﬁtyeééh? labelul 1Srfmtai>¢1@erovﬁés wifebpRraghigedynderfhe
mogl e |n§mgq)zta ed independently through Mcroarray Suite software using
pr epr ogr anme ui di cs protocols. The scanner is a confocal |aser

fl uorescence Sesera:mmaj*ugmis afe ured sustese fiihndionesmethods fanhems'gtr;eoesr&%&yadﬂhmet he

| abel ed cRNA bound t robe arrays. The c er workstation w

M o oar aboapy e St Borid BLReRsRL g flurabaddry S Ra e R stafiner
M croar iRy fﬁlgln{e%t Mhhﬂ‘ﬁ{ﬁ%ogﬁfb %%nﬁ@kuﬂéﬂanh@lly%ﬁﬂﬁe ﬂ‘o'Bith'{h‘é%o qu?&tb%‘ﬁheus' ng
10preprogramred hybridi zation, wash, and stalin protocols he probe

array. TFhoc siofctavans- EavtSwtlho@pw Weder e agsey yecedurh sy Bl msanom ihateshsi ty data

I S B e R

exper i meedustindyin QQNRRLC if A SHARCYS 08 tRNGnfuRki¥Baptch eg 08 tRHge i flQoretoehced i | es,
whi ch can be used with other software prograns for further data anal ysis.

151 n soeeailolEntanns ¢ fluorphprceat ment is for a cancer sel ected fromthe
group consi std,ng. of a&%&?éeﬁ%ﬁla %%%%Eful kol‘mge &%&%ﬁﬁatg)%v%rﬂv%%r%ﬁg(ﬁv
pituitary cancer, panc ¢ ca enoma, prostate cancer,
head andntieskessdn a@@lﬁtﬁtlﬂ@hﬂld\)@lﬁh assapmn m&ﬁ(fﬂjlhtedsameBs&mmy isused sd adsaricer ,

neuroblastonas noma, breast carcinoma, gastrlc cancer., caol orectal
catlter eﬁze)mpleaV§ @‘F‘lt%ﬂ Seapl ea%f@mwf B B Wathig e baspd Bt P%?Id teaﬁeél?a
testis %?@]Bcﬁﬁele&ﬁ'& B@g'aﬁﬁl% | 80 TByn cgﬂl'a{epaﬁﬁ‘?ﬁén el RANfdal tracer. .
hepat oce ar carcinoma. Bio og|ca sanpl es are scr|b ere|n e.g., in

t he def iThietammnnodt Hiuol ogéaras d18wniplpeopom¢na¢ tcetsstcsﬁmnvwﬁ‘f&clhdsmuhranmt her
sspect oL LG, NGO o0 A AL oL e ol MUt aciir e, cpRal T g peter [l <
descri b%%@ﬁﬁ?ﬂ%aﬁ&mch assay using an anti-Bv8 monoclonal antibody as one antlbody and a

25 polyclonal anti-Bv8 antibody as the other is useful in testing samples for Bv8§.

The foregoing are merely exemplary detection assays for BvS8. Other methods now or
hereafter developed that use anti-Bv8 antibody for the determination of Bv8 are included
within the scope hereof, including the bioassays described herein.

In one aspect, the invention provides methods to detect (e.g., presence or absence of or

30 amount) a polynucleotide(s) (e.g., Bv8 polynucleotides) in a biological sample from an
individual, such as a human subject. A variety of methods for detecting polynucleotides can
be employed and include, for example, RT-PCR, tagman, amplification methods,

polynucleotide microarray, and the like.
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25provided. The article of manufacture conprises a container and a | abel or
package insert on or associated with the container. Suitable containers

i ncl ude, wonomxamstse, bottles, vials, syringes, etc. ThecCtarst@oner’so may be
formed froma variety of materials such as glass or plastic. The contai ner

hol ds a conpQqsiti i S bylselfor n c edW| h anot
conposi ti on( eté?(ﬁ&@%@éetﬁﬁ}onﬂf@aﬁwfdeotl&? ﬁ@,ﬂﬁ P’E?er& enaan g "t he

condi ti Qﬁbl@d&dfd?%yan%ge %Bﬁdléatﬁﬁledrséak@uﬁﬁg é‘cﬁﬁpl&%ﬂtal(nyNA%WP ks%cﬁ ReinGant ai ner
may be an | nfravenous $olution bag or a vial having a stopper pierceable by

a hypodéyhiidizitiopesng dﬁbeh:éwi%e‘)bOpmbes)dﬁsmhemmbloamd rv@tedg@mmqws, thdvarious

t tib t The,la k t
na cat Qe R TR PS rLPEa LT Phis Lo e PhaRRorae b
choj ce, BizlSCﬂlcﬁ&h@r%ﬁﬁ)‘ﬁﬁcad‘&lrtﬁ%V&Eectut)ﬂ"ﬁieth‘é‘& aﬁblﬂa/s%%;&%ﬁ)@ hka2RlaH AL 760

article of manufacture nma nprise (a) a first container with a

conposi 5P, l?slbﬁtsél)%eﬁSBﬁe&thathéﬁlé?h the composition conprises an
anti body of tﬂ@lo%ﬂ!ﬁ.ﬂ%ﬂp‘?&tfrogﬁgnag?)lalg‘ca?nfe 4 ER0LA %@@e‘ﬁ‘ n%lh 8% e fd\]t' on

cont ai ned thereéi uré n

i nvent i esing@orfhdrd, der bloosrR R enz&y@ﬁcmgﬁaﬂnp&eRﬂ" PORIagsald sightabqtartivativiel r st
5and second anti body conpositions can _be used to treat a particul ar
condi ti B&R essgys %%W@E#nowﬂ%m%m Jary illystrativesrabestvaentyof thq@vetianet e of

manuf ac ing a
oy o o 1Y abb iy AR R BioRGEQTArAE AL oFAL AN PR ! N0
| nj ecti smpB\N?lrﬁyermw@amhmptmnbwiﬂﬁtMSMa p‘lﬁneralmgleﬁyhg thotDNAoso moduatdxt r ose

sol uti on. rth i ncl ude other. mater.i al s desi

S omer oM e B s BT g ehde SBpliropes o ATuRergin:
filters ,an&ﬁ@tgbt%% th@?ﬁ%s&i/cfe'o'i‘%@nce of the aﬂi@ﬁﬁ&?hbg’\ébm alﬁlead@ﬁ%ﬂ’fi&ﬁ n?é‘th&d@e
nmet hods and conpositions of the invention. i s understood that vari ous

ot her e mbm dichmsietone naylobfestmseth@tl atlow, ongity éntetrhme derenaint deeds)i gdtBv8mRNdvi ded

ab Ve. vai | bIe reagents r rred to in the

Bl o8t Ao AR i R B RR eR ETER: TaleR Sl dtte’ G cBuk
ot her wi seRINAGk§@ine€ of EXeuRk&pilig £eABSHE 5@ aofin Althily BeSibANt I0peidhasy, the
Thi s exanpl e denonstrates the hunmani zati on of the nurine anti-Bv

ant i bodisedcafe elcthe amaliipchBy S BRBA %sbeoﬂféelﬁmﬂﬂers are according to Kabat

bubl ¢ peal t s aHE8F B AP HERT b SRR AR B BT bl o6 5
Si ngl e lradibestopsriforactd camboend, Btdhﬁﬁﬁleﬁfeﬁt copgunGendieatiivatingtent

hybri doma-derived anti-Bv8 anti bodjes Anti - Bv8 ant i bodi es were generated by
i nHfuni ziCAGPABs & ¢ h SlAAOF BF CHGYITR. W SIS PFTRER CBY B Wsee fodetedl thoar domai

p ol ype p%g%@%;gﬁﬁg% %-é% eleRREK nH Aahﬂ)lé\!l]n)d as %E‘@gﬂ?lﬁg ﬁigtg’\%{rlll_g)%%%ll e§1§1%ssn%qf3\'78v ed

fromno conprising tne varia
proteins. As will be understood by the skilled artisan, a great many different primers and probes

may be prepared (e.g., based on the sequences provided in herein) and used effectively to
amplify, clone and/or determine the presence or absence of and/or amount of Bv8 mRNAs.

25 Optional methods of the invention include protocols comprising detection of
polynucleotides, such as Bv8 polynucleotide, in a tissue or cell sample using microarray
technologies. For example, using nucleic acid microarrays, test and control mRNA samples
from test and control tissue samples are reverse transcribed and labeled to generate cDNA
probes. The probes are then hybridized to an array of nucleic acids immobilized on a solid

30 support. The array is configured such that the sequence and position of each member of the
array is known. For example, a selection of genes that have potential to be expressed in
certain discase states may be arrayed on a solid support. Hybridization of a labeled probe with
a particular array member indicates that the sample from which the probe was derived

expresses that gene. Differential gene expression analysis of disease tissue can provide
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and vari abl e heavy (VH) sequences set forth in Figures 2A, 2B, 3A 3B, 4A
and 4B, were selected. Cone 2D3, derived from hanster hybri donsg,

conpri si nyorzhe/wpsand VL sequences set forth in FiguresPEAN@s2aodB76as al so
sel ected. WO 2011/079185PCT/ US2010/ 061760 C oni ng of

hybri do ved anti-Bv8 anti bpdies v rlabl neratlon of
chi meri aa%lﬁk? P@%ﬂ%bﬁpmmmﬁa n%lsz%w tZ@anW E@ watl ‘ieF%mﬂHeédum ng

L he_MoUSRq 86 EiBBmRRAShADRLalBL HRAANNAPR,prdibn RO %@alouea%ld%t eR

hanster anti Bv8 mnonocl onal anti body 52D3, respectlve y, using asy M ni
Ki t (Catvatlmga3@2@4@@@%@!\(866@@%&@01/@\1)66 pribEshedr@cidbes 1117 HHx1; (Mﬁ)foand

Serene BV SRS PR TS Rt i Lo v
S GTCAGRIE W@E . (GEQal DNNGYs Géfticd 0 8 gayyochain
(HC) forward: TCGACGTA GACKCT GAARGAGTCWGG3'! ( SEQ 1 226) 3F1

Li ght cK&E®) (@@)dw@ﬁ&m af awmmwmmmgmmm@ms D NO 227)

L heau GBI (HOhRR e ST SHTRSROPTACRITSACHT AR TRAARRAGTCVES

GTACGATAH@GIM%&CQQ&EEGH@CE)@ené&@;hﬁllb@qﬂré’&htea@alae@veyarfésalmq@[-d@)
forward: 20' GATCGACGTACGCTGAGGTYCAGCTSCAGCAGICTGE3! (SEQ I D NO 230{9
Li ght cHEFIPAIRCXReHIGRE Hvolyes thafoltpringctermiaT ereoriatirachiBrorgsceptptybelsdne 231)

10 target from RNA isolated from the sample, 2. hybridization of the labeled target to the
microarray, 3. washing, staining, and scanning of the array, 4. analysis of the scanned image
and 5. generation of gene expression profiles. Currently two main types of DNA microarrays
are being used: oligonucleotide (usually 25 to 70 mers) arrays and gene expression arrays
containing PCR products prepared from cDNAs. In forming an array, oligonucleotides can be

15 either prefabricated and spotted to the surface or directly synthesized on to the surface (in
situ).

The Affymetrix GeneChip® system is a commercially available microarray system
which comprises arrays fabricated by direct synthesis of oligonucleotides on a glass surface.
Probe/Gene Arrays: Oligonucleotides, usually 25 mers, are directly synthesized onto a glass

20 wafer by a combination of semiconductor-based photolithography and solid phase chemical
synthesis technologies. Each array contains up to 400,000 different oligos and each oligo is
present in millions of copies. Since oligonucleotide probes are synthesized in known locations
on the array, the hybridization patterns and signal intensities can be interpreted in terms of
gene identity and relative expression levels by the Affymetrix Microarray Suite software.

25 Each gene is represented on the array by a series of different oligonucleotide probes. Each
probe pair consists of a perfect match oligonucleotide and a mismatch oligonucleotide. The
perfect match probe has a sequence exactly complimentary to the particular gene and thus
measures the expression of the gene. The mismatch probe differs from the perfect match
probe by a single base substitution at the center base position, disturbing the binding of the

30 target gene transcript. This helps to determine the background and nonspecific hybridization
that contributes to the signal measured for the perfect match oligo. The Microarray Suite
software subtracts the hybridization intensities of the mismatch probes from those of the
perfect match probes to determine the absolute or specific intensity value for each probe set.

Probes are chosen based on current information from GenBank® and other nucleotide
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2D3 heavy chain (HC) forward: 5 GATCGA CGTACGCTGARGTGCARYTGGTGGARTCTGG3!
(SEQ I D 25NC: 232) Light chain reverse: 5 GCTGTAGGTGCTGICTTTGCT3' (SEQ I D
NO 233) Heewylahaiss reverse: 5 CTGONCAGGEGMI CCAGAGT TCCA3PCTRIEQD10Do1N46) 234 )
The prinmer sequences as shown according to the followi ng | UB code: |1UB
2011/ 07 SIS RRO LS 765 behetéydgp Q%Ogmze t}e@%ﬁlg%g%%ﬂ& 3 ﬁndV\?Glé e 5w
(A or T Ueﬁé‘blﬁﬁ@@lﬁfnd}_z)atlgn O5cR '(“I‘gilégérlér ) o%ns R R &Hy@ut the hybridization of
up to 64 arrays at one time. The fluidics station performs washing and staining of the probe
arrays. It is completely automated and contains four modules, with each module holding one
5 probe array. Each module is controlled independently through Microarray Suite software
using preprogrammed fluidics protocols. The scanner is a confocal laser fluorescence scanner
which measures fluorescence intensity emitted by the labeled cRNA bound to the probe
arrays. The computer workstation with Microarray Suite software controls the fluidics station
and the scanner. Microarray Suite software can control up to eight fluidics stations using
10 preprogrammed hybridization, wash, and stain protocols for the probe array. The software
also acquires and converts hybridization intensity data into a presence/absence call for each
gene using appropriate algorithms. Finally, the software detects changes in gene expression
between experiments by comparison analysis and formats the output into .txt files, which can
be used with other software programs for further data analysis.
15 In some embodiments, the treatment is for a cancer selected from the group consisting
of colorectal cancer, lung cancer, ovarian cancer, pituitary cancer, pancreatic cancer,
mammary fibroadenoma, prostate cancer, head and neck squamous cell carcinoma, soft tissue
sarcoma, breast cancer, neuroblastomas, melanoma, breast carcinoma, gastric cancer,
colorectal cancer (CRC), epithelial carcinomas, brain cancer, endometrial cancer, testis

20 cancer, cholangiocarcinoma, gallbladder carcinoma, and hepatocellular carcinoma.

Biological samples are described herein, e.g., in the definition of Biological Sample.

Articles of Manufacture
In another aspect of the invention, an article of manufacture containing materials

useful for the treatment, prevention and/or diagnosis of the disorders described above is

25 provided. The article of manufacture comprises a container and a label or package insert on or
associated with the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials such as glass or
plastic. The container holds a composition which is by itself or when combined with another
composition(s) effective for treating, preventing and/or diagnosing the condition and may

30 have a sterile access port (for example the container may be an intravenous solution bag or a
vial having a stopper pierceable by a hypodermic injection needle). At least one active agent
in the composition is an antibody of the invention. The label or package insert indicates that

the composition is used for treating the condition of choice, such as cancer. Moreover, the
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D (Aor Gor T) 10N (AorCorGorT) The forward priners were specific
for the NNterm nal am no acid sequence of the VL and VH region.
Respect i webyp1ivdie1ssi ght chain (LC) and heavy chai n ( HC) PCENUSR&IS/0pITHOTEN S
were designed to anneal to a region in the constant |ight (CL) and constant
heavy donai n ,_ wWhich is. highly conserved across species. 15Anplified
PCR pr o SO ligR Y WS Bt mRy S il a?t%raf fiane A} HEPRPVRL ORI t r ogen,
Carls ba(i‘her;&ﬁ‘% whAdinS8e U@rﬁ?@s‘#ﬁomﬂ&ﬂrﬁ@@ﬁﬂ §dit®ddybt VM RGAYENRE (BASsdcBED

subcl oned into pRK manmal i an cell” expression vector (Carter et al., Proc.
Nat | . Acadtaingcivith dSamp@gifiond 288aind@ 8@rin.90Ry Jrticlsrtf mamufegturtén thisman kappa

const ant _donai n. e.VH sequence was inserted. into vect gr s. encodi ng
Che f ot B AL R RES A GonBPrs: BorHES relhfgRanEif B63rsh

vecs or s AM@k&oRe aﬁtﬁlﬁ)’&?rfc@ﬁfpﬁﬁitibﬁ GntRaisaHRNR4k b BartichlaA BSHdetide d gheiirer,
enbryoni c kidney cell |ine 293 using Fugene transfection reagents (Roche,

Mannhei myltogeativalyy pr adaitiqngBeythquariclsra dugnagaciuie swy fhithereempeigs aseeaad puri fi ed
by Protej. . ] . var.i eqi f he
o oA R A ALTRLRBE IR ph Sl PSEAE AN s PR, HtRefplid e
monoval éat infeatie@ WiFSP pryspligtebafferddaliioy) Risdes's edluongpridaxaash sogutfohames
under control of a siqgle EhoA prompter. The first open readjng frame

consi st daffuithe igglpge g tegalg devedler fiem @ copmpgreialandar Endpeidi ns of the
acgept or Iy i . [ f.fhe stll signal sequence
fuey ténét%‘gﬂé/ﬁ&lgﬁ%ﬁ&%&%éﬂé‘%s’?sa&3$qteﬁ‘g&;%‘g&e%?gﬁge ieavy chain fol | owed by the
m nor phage dbetfolpowihgiare RAmpBB R itlar methodrearercatripogitiGDRethaitvewder. aihiss of

anti-Bv8 antibodies, .the variable light (VL) and variable he .V

Gonmi ne BHONEAL G R A S UBPUTatane b Bl GHSa S i LR
sequencesoyiddApedd 1/ 079185PCT/ US2010/ 061760 For clones 2B9 and 3F1
human consensus |ight chain kappa 1 (huKl) and human consensus heavy chain
subgroup Il (hud@1l) were the closest human frameworks, and the
hypervari abl e regi ons of nouse 2B9 gxRSPrHd nouse 3F1 (nBF1) |ight chain
and heavy chain sequences were grafted into huKI and huG@ 11 consensus
acceptor franmeworks, 5respectively, to generate direct CDR-graft variants,
call ed h2B9. WonupEprgigtls @veRbirigagm)s r&fﬂyreasqu the E@Fﬁﬂglﬂse@rwsegﬁacma)ng to

| nt erest]| Qr. t man franmeworks to nouse 2(9

wer e hu%%%%%%HgéﬁEﬁéhﬁﬁgﬁ%ﬁﬁﬁgPﬁ%fgkg%ﬁﬁ%ﬂ iuKl V) and human consensus heavy
chain subgroup | (hu@). Therefore, initially, the hypervariabl e regions of
nouse 2G9 (miBEX@npld DlGenelasion ofAdti I teantybaliai N were grafted not only into
huKl and hud@ 11, but also huKIV and hu@ consensus

This example demonstrates the humanization of the murine anti-Bv8 antibodies
directed against Bv8. Residue numbers are according to Kabat (Kabat et al., Sequences of
20 proteins of immunological interest, Sth Ed., Public Health Service, National Institutes of

Health, Bethesda, MD (1991)). Single letter amino acid abbreviations are used.

Generation of hybridoma-derived anti-Bv8 antibodies
Anti-Bv8 antibodies were generated by immunizing mouse or hamster with
recombinant human Bv8 extracellular domain polypeptides (PeproTech, Rock Hill, NJ).
25 Clones 2G9, 2B9, 3F1, derived from mouse hybridoma, comprising the variable light (VL)
and variable heavy (VH) sequences set forth in Figures 2A, 2B, 3A, 3B, 4A and 4B, were
selected. Clone 2D3, derived from hamster hybridoma, comprising the VH and VL sequences

set forth in Figures SA and 5B, was also selected.
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acceptor franmeworks, respectively, to generate four different CDR-graft
variants identified as h2@. K1Gl, h2@&. K1G3, h2&. K4GlL and h2(9. K4G3

(Fi gures w0 2anch74B%. Human VL kappa subgroup |V consens®@ETiUS20memor7ko
sequence m nus Kabat |ight chain HVR sequences is shown in SEQ | D NG 240.

Human VH subgr.oup | nsensus framewgyrk sequence m nus l1l5heavy chain R
sequences i s <SHHERA %V%@%chewgﬂﬁ%%én@? ‘ eV“Tngel MAHE KPe SEBAEIR" Phe

fol | ow ng; k8l pRBomese grafted to the human consensus acceptor: positions
24-34 in Li, 50-56 in L2 and 89-97 in L3. In the VH domain, positions 26-35
in HL, 49-65,Tord Rava was ckimadtl e hgbrid@na pellshBodusing the afouedantDBr@ct

0o, 1Ry R aTighiE e et gL W GERSE 2BV BROLORIER MR 1y e

on phagepanebspettivele, shdBNSeRAVA Kiol( 8006 ¢4 Bt QUAGEN IV eafkh, typenyar i abl e
region. Correct clones were identified by DNA sequencing. Sel ecting and

pol i shi ngrihlediehtAdd-) 208 vidadle Biavdi(Wg) dpmanistyese amplifigteusiguR TAGR yrithfthe

anti - Bv i Liar .h2@3. K1GL, 25 h2®. K1&3, h23. K4GL and
h2(G9. K4%%1%E§ggreél\é€aﬁér@§%%? Bi acore using a Bl AcoreTnB8000 i nstrunent as

descri bed her@9r.ightrchathdili() dsrwaddlr enal cortical endothelial cells (ACE)
proliferation_assay was or as described herein, to investi gate t he

erforned
Bv8 neutrali ?i’QECéQAWTeG(?KQW@MQAR’EQTQWC%EM%’U(&E& 89 N@:@28 Acore

angl ysi s showgd (1. Nl | SriZ@P- KIGL and h233. K1G3 30had significantly
fast off-rate at E?%% coggée‘}ntrati on anal ysis conpared to h2@. K4GL and

h2@3. K4G3. FUGAAEIGHE e T AMNGCMCAEGHTIA CEICAGAARASSGTC BHoURd (SHAID AN®AJ6X he
four vari ant ari ant. KAGL had the best activity as it al nost

conpl etel y bﬁ@&ﬁé@tfﬁ@ngﬁfﬁfm% Bv8 to ACE cells. However, the Bl Acore
anal ysi s and sAGEARIIA T A BCEIKATTSRS 8Y ARG 1REt £d(SHRID Nig 22 Y0

2011/ 079185PCT/ US2010/ 061760 binding affinity and neutrali'zing activity of
h2®. K4GL ant3Fl Bedvyashairbdty) fmevadstill | ower than those of the chimeric 2

arH nity mat drae SoReor RN R RET PR AT Mg g o i o T
initiatiNng2a$finity maturation of anti-Bv8 antibody h2@. K4Gl, the HVR

5sequences were anal ysed for potential stability problens involving
i soneri zat i oRGAgAG ¢heth @ 9tfeiwied:and deani dati on during the manufacturing

. Pot anyg | \ b{ ’ | ites: (i) th
P acent 1 osPaGRGEATRIRTTRETSAKRRECLCH, (SR PN orfani et )
sequence; (i i2G9eaiy tiein B2@) ffrwhfde heavy chain vari abl e sequence; (iii)

position 54 qf the hea\éy chain variabl e sequence; and éi V). the adjacent
redl dues at pH&lGENSOIR Al 96 ClobY CARE CARIGTGEP| 4DFQ 19&&4}81%9)3.
Variants of afairiBy&raht %2%{?% .K4GL with single am no acid substitution
at residue positidns nentioned above were generated and each variant was
di spl ayed as 5AGRAARCGATATCCARATGACNCARACNCC 3’ (SEQ ID NO:231)
2D3 heavy chain (HC) forward:
5" GATCGA CGTACGCTGARGTGCARYTGGTGGARTCTGG3’ (SEQ ID
25 NO:232)
Light chain reverse: 5’"GCTGTAGGTGCTGTCTTTGCT3’ (SEQ ID NO:233)
Heavy chain reverse: 5’"CTGGWCAGGGMTCCAGAGTTCCA3’ (SEQ ID NO:234)
The primer sequences as shown according to the following IUB code:
IUB CODES
30 G Guanine
A Adenine
T Thymine
C Cytosine
R (A or G)
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t he phage. Total of 12 variants with the follow ng single am no acid
nodi fi cati on were generated, and their binding affinities were eval uated by
t he phagewoampat7ptsson ELI SA: CDR- 15Li - D28E, D28S, X PAT/US208/060CBR- H2 -
C52aA, (C52aS, N54A, N54S; CDR-H3: DO5E, DO95S, (B6A, (RP6S. The bi ndi ng
affinities of e 12 variants conpared to h2®. K4GL are shown in Figures
14A and 14B. THe%F fures show that most of the variants retained sinmilar or
slightly inpm@m@%rbbnding affinity. Surprisingly, the variant with D95S
substitution in COR-H3 conpletely lost the binding at 1 il M of human BvS8.
Furthernore, Kf@ovd)i ant with DI5E 20substitution in CDR-H3 showed a
significant ?&3@iqg)affinity drop by 100 fold conpared to h2@. K4GL. A

cl one identifi'ed®ad h2®. K4GL. Pol i sh was generated by conbining all of the
fold ow ng fouww (amgrMg acid substitutions: CDR-L1 - D28S; CDR-H2 - (C52aS,
N54S; CDR- H3: 6S. Bl Acore anal ysis showed a simlar binding affinities
for chinmericB@orglwrddd 25h2®. K4GL. Pol i sh Fab, and both chineric 2@ |gG
and hZGE.KAGgsggbgéQH G showed conpl ete bl ocking of Bv8-induced ACE cel
proliferation Ifgure 21). Furthernore, the am no acid substitutions at
CDR-L1 - D28Y; (A(Har G) C52a5, N545; CDR-H3: @65 (anti Bv8 anti body
h2@. K4GL. Pol i sh) unexpectedly restored the binding affinity close to that
of the chi mel éAREY @ht) - Bv8 antibody. 30Soft randomi zation of the

hyper vari abl g; e equence diversity was introduced into each
hyggrvariablgq#gg#gaéﬁéhfa?ther i nprove affinity for clone h2G3. K4GL. Pol i sh
usi ng a soft Tharfdowird ptimors vedre apafyc fohdte Nadmtisdpmivo didsequomar afghd Né

murine h ariabl e regi on sequence. i.S S acgo | shed WO.

2011/ 079EBSBHFER o GRS B0 e AL (H S GHEAcE GOHLA QT e B Res s
strat egyydré ﬂ@s‘i%\@@$& EREPtoyreERh i@ hc&ond@hnt light ((MBthnd 088Nt heavy domain 1
37:1233-1251(1994). For a given position within a hypervariable region to

be nut at(€H]),tackcvdighle newsdivied atioss stickigs.t ype amino acid i s poisoned with a
70-10-10-10 ny xt nucl eoti des .resul ti in, an.average 5 rcent

bt on 1 ar AR R BEELER Y ES bR DR L R SRS St REL e

pat t er nethrighdde CAHhad BiucAednIpRh¥ctifirBVE. DB QuSRIURREES: @BElosRERfPassed

the sane regions defined by the direct hypervari abl e regiogagrafts.
Gener at iPBK Brmprdige cell prraessiod \retod Ohirke ¢! o ifgondtedcidedcpdots 88edi8gned f or

each hy RERY elrdﬁﬁlc%n{aﬁgﬁé’ﬁle%hﬁn kappa constant domain. The VH DNA sequence was
inserted into pRK vectors encoding the full-length human y1 constant domains.
20 The LC and HC expression vectors were co-transfected into the adenovirus-
transformed human embryonic kidney cell line 293 using Fugene transfection reagents
(Roche, Mannheim, Germany). Antibody was produced in serum-free media and purified by

Protein A chromatography.

Direct hypervariable region grafts onto the acceptor human consensus framework

25 The phagemid used for this work is a monovalent Fab-g3 display vector and consists
of 2 open reading frames under control of a single phoA promoter. The first open reading
frame consists of the stll signal sequence fused to the VL and CL domains of the acceptor
light chain and the second consists of the stll signal sequence fused to the VH and CHI1
domains of the acceptor heavy chain followed by the minor phage coat protein P3.

30 Prior to generating CDR-graft variants of anti-Bv8 antibodies, the variable light (VL)
and variable heavy (VH) domains of mouse antibodies were sequence aligned with human

consensus sequences.
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phosphoryl ated separately in six 20 pl reactions containing 660 ng of
ol i gonucl eotide, 50 nM 10Tris pH 7.5, 10 nM MyC12, 1 nM ATP, 20 mM DTT, and
5 U pol ymwol2eatd7esski nase for 1 h at 37C. The six phosplrorgusatiec1760
ol i gonucl eoti de pools were then conbi ned vvith 20 lug of Kunkel tenplate in

50 MM Tris p 12 in a final yme of 5 Itlnglnan
ol i gonucl eot E&éCIPBG%W 75{%‘:1? Wl@na?n%nsuff mlfaé)pagéh'gljﬁﬂ ama{l 90C for
4 mn, S0FhHAl Raty haansitoRsH mﬁh@ﬁ clo Gl cl@%ﬁﬁﬁmaﬂ@ﬁﬁ&ﬁ&k@%nd the

ol i gonucl eotide was renoved with a 15Q Aquick PCR purification kit (Catal og

28106, OypcENidbieregiovaloémouss 239\§m2i§9)rvgjldan¢n§d BFi éd%]r)dtgbm; ohain enppheswvgnt

excessi ve .denaturation of. the anpeal . To the 500 I.A of anneal ed

S ror o RagtER Rl eRlncl AR RORE AT Byl bort s edPly e tysfioen 5 il ca

col s redpeéthvwy, r&g%@ﬂem Bir&t rdFOVAHIRtsWedIRd h2BI WA (B lguPEs @and%]ﬁéﬁd a

spinto drY t he colums, each colum was eluted with 110 I A of 10 m Tri s,
]

1 mvi EDPAFL yH(Biguresed HanehdBxl ed and cl eaned-up tenplate (220 | A) was then

acre, - dcrp aARoma: BE-PRO TR et b ERTYGENRR o6 AN T30 D AL,
7.5, 0. ToMchbSlidht clih%)ﬁaﬁpaw (hig 88 eandetighadGobkchsugtadayyreliAs eufgdsup3l h at room
tenperature. The fill.ed |ndEroduct was anal yzed on

Tri s- AcébueB. Ebmafosgdridialy.qbs éyr(%wadwhleéﬁglans of @BWtW%GP)M?y%F%W
32%; 3331363, ﬁ%ﬂ%&)@ TRt gﬁqgggtgfv}fum%ﬁﬁﬁhbm éuu% 'alg i\hﬁ?&’ﬁﬁ pg%n%?tﬁqs' s

correctlyfl ed an |gate uct e md
unl i gat edcepi ftaneewanks, bapdctivelys ta gam(dratﬂa ot drfﬁadentUDR gmﬁt andtsiidenpifiedased by

(Lechner2 @9‘%@&9%}%@{@& tefo 4o badnRs iR Toiamtentd 1nd t,b@f Vhi's band

transf onggy FH)‘u Vegas&bid ﬁ'érﬁé\%ﬂé sba\gcd Hﬁldsq{)ablaﬁﬁ t%ﬁﬁtn‘}ﬂ”@sé%ences
30contr|butes le to the library. The mddle band is due to t absence

of a 5' iptiwspwhatSEQ H) Nh24G. i Hamah Vihsubgroupd @onscosys framevdrandquenegiesirosns

2011/ 07SrsareT LB s rop ohoh HESRATRI A R FBeE FER Tgh Tomain

cI eanedthpfof ik @gﬂbhﬁ)ﬂf@f&gﬁﬁed totthe BRLOcEREAsEs addpi-QRagRhe d4137 it e,
presence of ML3/KO7 hel per phage as described b Sl dhu et al., Methods in

Enzynol é@y56@28~23131§ 886% lpidod)l thq VBrdampin,ppeigionsperdd i Hond 63, 71 sad/iggn

[ ndepen@% Ff?& Wes fromthe initial libraries were sequenced
to assess rary qua I't age Sel ection The human Bv8 (PeproTech) was
used as the tmfegeCDiROgraﬁhagentS@BQ¢IQB3FHUMCBJB1@@,§1Z(MKEG3 AR GERK 4SOy p

mcrotlter pI at s (Nunc) 10iLjg/nml in PBS for th round panni ng For
thed fir d2COduted d’rergéﬁ%%tpéh Imuaggnesis ptybeth g @gde@é@ae Qné?ﬁ?ﬁﬂ @digl | of

t ar get cked for
1h us ﬁ?&ﬁ%&?%ﬁ“’%ﬁ;é&%@?&?@ﬁ% e Rt [, e PR R it ur e
super natidgamtifiad ty P&peseqliedcing. PBS cont ai ni ng

Selecting and polishing humanized 2G9.K4G1
Binding affinities of the four CDR-graft anti-Bv§ antibody variants, h2G9.K1G1,

25 h2G9.K1G3, h2G9.K4G1 and h2G9.K4G3, were measured by Biacore using a BIAcore™-
3000 instrument as described herein. In addition, adrenal cortical endothelial cells (ACE)
proliferation assay was performed, as described herein, to investigate the Bv8 neutralizing
activity of the four variants.

The results of the BIAcore analysis showed that variants h2G9.K1G1 and h2G9.K1G3

30 had significantly fast off-rate at high concentration analysis compared to h2G9.K4G1 and
h2G9.K4G3. Furthermore, the ACE proliferation assay showed that among the four variants,
variant h2(G9.K4G1 had the best activity as it almost completely blocked the binding of Bv8
to ACE cells. However, the BIAcore analysis and ACE proliferation assay indicated that the
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1 % BSA and 0.05 % Tween 20 (PBST). After binding to the wells for 2 h,
unbound phage were renoved by extensive washing with PBS containing 0.05 %
Tween 20 WwBBM1/07BBand phage were el uted by incubating tReTSRéI9/0607600 50 niv
HC1, 0.5 MKC1 for 30 min. Phage were propagated and anplified using XL1

and or oWFKACH R AT e Sy S0 IRGRAE G BBA LI PN ISPl Y ot

round Oftha‘?latﬁ&ertﬁftﬂé‘&ﬁbﬁ@?@%ﬁlﬁ\%%ﬁ%&&t ethdr (B anth @RIS%UE&QII{%@}WEM}I wer e
conpared to titers of phage recovered froma non-target coatéd well to

assess e selneticd horerffinity rnaturatBago murihey improvh s bindmgaitinisor t i ng, t he phage

lib t ed t V, t al.
(2008 3¢ WolPToRrbistEalihif 5 gutlipd SRRt R RndidRas Bl LapL et e
strq nge@@(}’ueﬁéessﬁéréﬁﬁdlf?%dtf@r l_{bsc&@dtﬁﬂl saBillity pobMndsTRVEVIAE ifohnRin@stion A8V 8 was

bi otinyl ated using Sulf LC-biotin (b-Bv8, Pierce, Rockford, IL).
M cr ot i tcasteinernd dogsnidatiosedusingihe manfagfyring nwgessavotintial MOERDS oveee ni ght at 4

C and t hg&ltl 1|68 fci!(t%g f(gl%%}ﬁ% F'lte%s gggle S«lﬁ_ga%nt?é 8(%]%@ ! H&EJII?(%& ?%3 -l 90 of ﬁl% 1§ R on d

round of se er were m dW|th5

nM b- Bv&hﬁlﬁrvaﬂam saiueﬁmom)tlﬁim@hatzube%ﬂﬁ)wy dhagearbolendqianch; (ii2gdsBioner e
captured on neutravidin coated wells for 15 mn at RT and unbound phage

were washed lswwvw@%n F)B‘Tabé%ffeﬂé?ncelﬁﬁé’g@)v%? adjagont egidyss sigosibonhia ﬂé19 or 30
m neut ro@ltﬂez&gv%g%?n &hﬁ?n Aas descri bed above. The next rounds of
erforne a

sefectl on were rly as round 2 selection with the follow ng
exceptions: i\fariramsrmcﬂaﬁtim aﬁtlbd)d)ehZGQﬁhGﬂ)-vBﬂ&mgImamnwmd mbsmsoﬁ)atl nM in

rounds 5 the final b-Bv8 concentration nM Be ng 30 round 4
oS> Zrud nontRes Bertond AP TRV R s g and s ount ST SHAgdon g B

unbi ot | ayd alied UROF BBl SRR LG YoWRESiraRdesnb AclifodTithidheyder 12 fr
at RT to conpete off fast off-rate binders prior to capture on neutravidin.

WO 2011/2079188 0T tuspbindinga e cPhargeveloatsd by thophagt kSnpetgiandtdini: 6#PRhage

BuB (e Tatty T o2 g RO KR e e gt Gandot Rer B SRSkt h Ry
buf fer [@HsSYGBEA, 6p6S OTRSEMAINRMfiFAed 6F tRBF) vh@intosbriiéd @th2GIoRAIG eaRrer at ur e
(RT). Phage fromcul ture 5supernatants were incubated with serially diluted

human BwBOWR irPEgYres dftAcnd 1By Thieddguaes shomt thptemest of 8ici agiants retpiacd similep ohour

at RT, S

Far got - Sia Pyt hudify Bindbels STt el SRS AT SRS s inin GOk o
washed W3 sonifiddtcBuUbstanc tidAa% Taeof Q&namB{?@SFurtmﬂodeﬁre&aﬂhmfﬂeD%Bt i - M3
(Amer sham Phar maci a Bi ot ech) was added (1:5000 in PBST buffer) for 40

m Hut es suh&ﬁ@tmnatl@%rﬁmm‘/édl awwi gnHiepirbindipgfafiarty=diap 8uv80 spégompargd & ng
tetrane L[tﬁ}Ddl ne substrate (Kirkegaard and Perry Laboratories,
Gai t hers urg, ). The absorbance at 450 nmwas plotted as a function of

target concem clahé ieniificdsal HAGOKAGO. POREIEW S FuhcpRifaidey ddﬁﬁﬁmn@ails)f\ﬂﬁs used as
an affinity estimate for the Fab cl one di skBIa ed on the surface of

phage. MPRNiag fauamipeiacid sibsgpitions (dfitlls- (DRittkgeC et dPre; GPRa]§% ay
denonst r, n 8E, D285,
Goon Gons" TN AR Ay e PRl AP i SR, KR Ch AR Rl o o)
aga nst hBGAd @V Bolidhi Fpbr &sl Wobh almchetié 29igGtand @Ot I64G F.Botish Jghieshewed
conpetition assa in e ini. .of finLty-inproved

no0h: kaEaBss SRdkiaE PRAY & ikhisad AkiCse ot Xh (Bigurd by P BEMGE he v 77 vao
from Li Lkgns il sﬁtﬁ;ﬂ%%hgﬁtctletLlar Mzgél?c@R@ﬁlcyéa% N548; CHRIH3 VE96S (Aaﬁa V75,
v77. v92 from H/H2 soft-random zed I'i brary) 20agai nst human Bv8. Anti body

af fini t)BVtSeamebcnd}nla&G%KéGbWOBBlﬁ unoxeectedly restopad the hiiding adfifitynélpse to that of
determ t| ons . o?rgg bég’& %\%’# bodi es (Fab or 1gQ, Surface Pl asnon

Resonand® % a Bl AcoreTm 3000 i nstrunent was used.
Briefly, CMS b| osensor chip was activated with EDC and NHS reagents
aceor di ng t o Sofieandomization of the hypervariable regions

The sequence diversity was introduced into each hypervariable region to further
improve affinity for clone h2G9.K4G1.Polish using a soft randomization strategy that

maintains a bias towards the murine hypervariable region sequence. This was accomplished
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25supplier's instructions, and human Bv8 (PeproTech) or Cynonol ogus Monkey
(Genent ech; PUR21590) was coupl ed to achi eve approxi mately 150 response
units (RUyvO 20t1en19f88l | ow ng by bl ocki ng un-reacted group®ChUsho180b1760

et hanol am ne. For kinetics neasurenents, two-fold serial dilutions of

ti-Bv8 Fabs (0.19 nMto 25 . 1gGs . 019 0 i nj ected
'n HBS: Pswgﬁfpéﬁsoe@? @Q&ﬂnﬂés@sé%&ﬁﬁ%%@ sgis A _S,CPIB%@%&&QQR'\%ﬁf drieda0) ot
3025C wicy,237119¥8.194 ﬁgf@)bztﬁ%rwiwnrbosﬁ%ﬁ%mﬁ LA drPAEBIL LA pand

di ssociation rates (ko were cal cul ated using a sinple one-to-one

Langnui musitadi thg codvaeinc¢dBngdervel gk aatinorci Sof ommned wethsi dal B 10910 nikeire

equi I i bri.um.di ssoci ati on const ant.{ KO was | culated as the ratjo koff/kom
See. Fi g BRUSERES R Hngiin 58 BRGRR S RThoF Frufiohd R s het e Soleys

ant§ bodirgfiomida ARbAAIRIRS R/ pdeidfhbd/aBELHE tntthy KA ablOraaish sequences

h2@3. K4GL. v55, bind to human and cyno Bv8 at |least two fold tighter than

t he chi gad cecoramssedithe RyS® watonp defyncd Agrhe digpdt hepey bl arsgp cells were
seeded at a density of 5000 cells per well in 6-well plates in growh

5medi um For A nhj hiti S anti-Bv8 antibodi es were added at indicated
concentrati or%&?%#}g&)oypliq%tl@;%l er 0.5-1 hr, human Bv8 (Peprotech) was then

added to a fiRmabomwadetipgsmicicotidopodlOdeshgncAffbrerach hegyrsariabd degionevae

di ssociated by adding 1 m of 2xTrypsin (A BCO to each well, and
dupl i cat8gsnRerylate rgly it ¥y 2§§5Tﬁ@%29nscf&aratuépg pat pg e %h%,%uﬁkofé%d 5QmM

ang yzerTr&%@{?’f/(B?Ibﬁ%M'M 1%,_-1 mOEATPOM £ BAT, 334 5 ol%u%xc?éb@id@ﬁinafé Yng 23
shows that humani zed 10ant’i-Bv8 antibodi es h2@K4GL. v19, h2@&@K4GL. v52,

h2GOKAGE! ¥B. affe sesakalEiylara oigowedeatidgmpioblsoent tiemspoberwentith 20 bg of-ki ng

human By8- i nduced Al rojifergti efjtio | SA to v38 .anti body
ot opedtink R BRSBTS i R gt Piones SRS ufe PR o
Denmar k)an‘bﬁ%@n&%ﬁﬁg td’\iehiplé%@'fa!ﬁ%rdf Q. 2B rhigfaréival hnﬂegl’emat do°PRP 40MEYr B aht and
t hen bl ocked for an hour at room 15tenperature with PBST buffer (0.5% BSA

and 0. 0505 STueeandiden poadetpn icBj dixienyl wanarlast ol iponaelc@UR wisgeppegswidlausi ng

EZ-1i nk | o s LC-Biotjn. t al .~ er cey, [Rogkford, .1 L) reagent
1% oGRS R PR bR EAL RO G5 TG BRI O P of
bi ot i ny ndddeficdpriziotoBvrévent e cGividihbfurQidonas stayanntile€ BN ATs éfd 5001 M odi | ut ed

bi oti nyl ated human Bv8 from 100 nMto Q.04 nM were added to the
20ant i baayeatsamiduis) b0gd o EB was addaditand thermisyiurcrwns splithedgeiet dligashed wit h

PBT buf chfun(tBB%ollowing a wash of each column with 750 ul of PE and an extra spin to dry the
columns, each column was eluted with 110 ul of 10 mM Tris, ] mM EDTA, pH 8. The

20 anncaled and cleaned-up template (220 ul) was then filled in by adding 1 ul 100mM ATP, 10
ul 25mM dNTPs (25mM each of dATP, dCTP, dGTP and dTTP), 15 ul 100mM DTT, 25 ul
10X TM buffer (0.5 M Tris pH 7.5, 0.1 M MgCl,), 2400 U T4 ligase, and 30 U T7 polymerase
for 3 h at room temperature.

The filled in product was analyzed on Tris-Acetate-EDTA/agarose gels (Sidhu et al.,

25 Methods in Enzymology 328:333-363 (2000)). Three bands are usually visible: the bottom
band is correctly filled and ligated product, the middle band is filled but unligated and the top
band is strand displaced. The top band is produced by an intrinsic side activity of T7
polymerase and is difficult to avoid (Lechner et al., J. Biol. Chem. 258:11174-11184 (1983));
however, this band transforms 30-fold less efficiently than the top band and usually

30 contributes little to the library. The middle band is due to the absence of a 5' phosphate for the
final ligation reaction; this band transforms efficiently and unfortunately, gives mainly wild

type sequence.
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and 0. 05% Tween 20). Bound biotinyl ated were detected using streptavidin,
whi ch were conjugated with horseradi sh peroxi dase (Catal og 21126; Pierce;
Rockf or d,wolp11zotehsdi | ut ed 1: 2500 in PBST buffer. After #BTRiSauin®s61766

i ncubation, the plate was washed and 100 il L of tetranethyl benzidine (R&D

Systens) was _added to e ch wel pr oxi 5 nut duce
signal revel ﬁu gﬁledmw mtméasc,tla?rb@same@ pa?aﬂgﬁeﬁ 50%3] intpS %3?6 és%‘ oric
acid at ;oﬂ\i@f@é 1@@1@%%5%&&%@@13’)@6711? e?{pﬁ%etaﬁ%eg&%%h%B'S@dhupert(&?e%fho%ﬁz
opti cal denS|ty was read spectrophotonetrical To map the

Bv8 ant ﬂwxfyolegy 32&)@333 -593 @0@%) nebiacy 9BS, rangﬂdecedmllck Zedpaindepdndeitetmenf | gGs
(chinmeri Chl and.control 19GQ
were 1 FopoameE EPEL ST L st SaGd Rimen B8y WAEET M ned by 1 he
above binding assay, in PBST buffer for 1-2 hours at roomtenperature, and
then transf erpgpgSéibernt 0 anti body (chinmeric 2B9 | gG lilg/m)-coated plate
for 15 mn. Then the plate was washed with PBT

2011/ 079185P& e bspen dvGsRmo Ty fas uaffd(ﬁStth%taagﬁs@rtphége sailentiony Fammed Bidan
Bv8 bou t ' qcéﬁ otocol s as
descri bg%sg %t\g/gbw Xﬁ%g(%g%g%e??}%%e%@é%% lgﬁl%r/rrglre%nc % g%edf chi {f?r&erl c 230
ant i bodipesniagnper tad fivdt réundhifselettion? Bvdbls od angetwaeriusdna Bufle vedlbefastgeng t hat
bot h anti bodi es have overl appi ng 5epi topes w ric 2B9., However,

chi mer i V& BECLIN JUSRSNET ORI &FIegtido F@&er#{]qeﬁ% %ﬁ@l%@pghﬁqugafy

bi i ng (PR Y MPLBYR e RUIGESE O tﬁ@ahm?@g%ma fant MR &1 ngéﬁaaeyn PBY cBﬁ‘t‘éﬁnn _
di stlnct epi tope(s) fromchineric 2B9 as as chineric 3F1 and chineric
2@ ant iIP6d s aifd) .o e Twvesn 2EERHNe Adfter bmdimg/ thé vielaby 2dt, udb@md phkgaran

HT- 55, Col o- 205 | t al AB73 , - HPAC
( pancr eﬁqrgregéqvgﬁﬁgﬁ%egg{ﬁgw qﬁgcimg% < aﬂl&lflégtbg%i wosm?gﬁb?%l ed from
the Ame 'b'llﬁ%ﬂwa_ﬁéréﬁlt@»‘ﬂ)}; iﬁ'bﬁb@ﬁl%“ﬁ@@vb%(t%ﬂ APMIIC] V’@)M KIOEfoh 30BN qq{agé ect al

carci noma HW cel lihe is a derivative of LS 174T The Cal u- 6, 3, HPAC
and HI\/I7 W/?é‘# erogagmrd gngl mhfsedrumg Xlgl/\blglle gelbs@tmiveme) and Migi 602 dSlpanphage- 55

FB&e 1% v v p ﬁall?lclé:{:]?fl? ?bs% r%gv]n ogll%tﬁm%l} nvi ?r%%lgﬁf@ﬁ@%lzggg@%%gmﬁwg% viv

L- gl ut amieREro(hdwi panaggn Th@&ﬁérs baphagCRA)utehfiorh o tagliitoatddNG LN odmpared to
(I'nvitrogen, Carlsbad, CA). Cells were grown at 37C in 5% CO2 until

conf | ueriers ﬁﬁpkw&tr%c@verﬁﬁér%%a@rp&ﬁa@&omﬁd@1@8@ pescathe pyeghment.15 x 106 cell's
per m . Xeno L2, Aol i m ce
(Charles Ri v%e,ﬂ hgﬁl\iﬁ sﬂt?eeir ?%d%gﬁglgo{rhsegﬁaé gsgﬁ\g%rﬁtg g%eou%% g % 5

i nj ecti cartmfy rctbodk(1@6, C&1.) esapeézomk)usMohrﬁzlolé%l4D(ﬁ/)/ebD7Be93gr®mch'ﬁhewmsemt ment

with anti-Bv8 anti.bodi es hi.rreri c 2D3,. .chimeric neri B9 and
chitrer i dOREse the ikipgcRey obedeclign it%ﬁf"%&egafﬁﬂ%ﬁﬂi’% @e@ew 1}%115*5@3%

humani z ggh 21 téﬁﬁﬁké@dlféﬂHs' L@ bléﬁn thﬁvsjﬁé%c@fRo%Qfo?@/IE? fide8tRals WeMer e
initiated 24 h after tunmor cell inoculation. As controls, we

coated with 10 ug/ml neutrav1d1n in PBS overnight at 4 C and then blocked for 1 h using

=

Super Blocker (Pierce). For the second round of selection, 200 ul phage suspended in PBST
buffer were mixed with 5 nM b-Bv8 for 2 hr at room temperature (RT). Phage bound to b-

25 Bv8 were captured on neutravidin coated wells for 15 min at RT and unbound phage were
washed away with PBT buffer. Phage were eluted using 100 mM HCI for 30 m, neutralized,
and propagated as described above. The next rounds of selection were performed similarly as
round 2 selection with the following exceptions: in round 3 and 4, the final b-Bv8§
concentration was 0.1 nM, in rounds 5 the final b-Bv8 concentration was 0.05 nM. Beginning

30 round 4 and 35, after phage binding with b-Bv§, 500 and 1000 fold excess of unbiotinylated
human Bv8 respectively were added to the mixture for 1-2 hr at RT to compete off fast off-

rate binders prior to capture on neutravidin.
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enpl oyed anti-GP-120 Mab 10 ng/ kg tw ce weekly and anti-VEG- Mab G6. 31 or
B20 255ng/ kg tw ce weekly (Liang, WC., et al., J Biol Chem 281, 951-961
(2006)). wOloexperssnments, transpl anted tunors were neas®RCceEdstewneldeekl y
al ong the | ongest axis and the perpendicular axis by using a caliper. Tunor

vol umes were cal cul at ed. usi the ell.ipspid | ume formulas (0.5 xLxWW and
the mean tundr “9613‘(1%1”%?lg‘g‘éﬁﬂ%z?f”é’ﬁgffﬁ’gfr]égy10 mce per group in all of
treat ments appRRTGORE™M Rficrhhifr hlaBldWRSe cd¥itd wil &Bmbilath&RafBs® have 30an
additive effect in LXFL529 human |ung non-small cell carci noma when used in

conbi nat(Pamolikchh atadhpgmEGPBamvichnoght an@dicgdlonlde withdBYhbatf@) 0.hks BSArmpHant ed

ith LXE h | -smal | cel | i . th
Ut eat od VWA T8N Poin Es ORaE i s SR AR RAT o bls S AuiBE G s (3r1
ands 2B9)kypdrhdthrits 34rdiabiilsatedl &R sdrial®diludd®hdhbh /B 894 PBRETH RS2 hLO{i 063760

inoculation. Mce were treated with anti-VECGF anti body after the tunors had
r eached cullge mgtitcripdate &y anthoust i talftgr which £0rd ef thei mixturhives fraesferked to

humani z ti- nt i . ed |j . on ~Qf i

Var tous it ARt oGt Rk BRdX AR kolle ButM AR fHe G Ras R

ant i bodPBTSeeTdri(Q05BSTw&nt2) id PBOMWIIER RlcOnjuksrad anti-MiB (@afi@kianBharmadiaan
H460 (non-small cell |ung carcinoma) and HT29 (colorectal carcinonmm) cells

ver e obtBipteel Wasgededhd - 2MMerin EBS TRuseAEr #Qpunetst- | Branles Wanayraedwith YR The
LLC and I . i : i amne with
10& f et gﬁ%ﬂé%%@n%&gl\gfgﬁ% E@%ﬁ%ﬁg@%@r\%&1%%&“@%@%%%&%&03%ggli&'37c in 5%
CQ2, hamabstatdicsceanthersbucge §D WwaBtvedbsanbamcewit 50 hiankss' plo@addasaetingaintofsol ut i on
10(HBSS), and count.ed. LLC cells were res en&ﬁg in 50% HBS§ and 50%

VL 1| gol¥RP(REF BUBLER iOLHionda JCPHRINS PEAS® Kt LN WRB IR ArdP @ UL SPBWRed | n

HBSS (| pyy : A y
(1 m¥ the @98 BlonCalshRHaHon %)surf@%tm (%f 6@%%1%1'@9 ESAiHes ﬁl‘A and 3&]? ﬁe%gﬁl\(ﬁegigl‘%sélo

cells/m for injection into mce. ' s were culture '
medi um dwm aphigegol(iifien adsapdunerstreengitne birglingiof nodishdd sl KAGI ivarig@ts 100

HEPES, 0 BIBo O tny P oy BOhLE. R b3 T O e P T R

cul t ur ednd GYRP s€ Hhrhbhi BvE | Fedified 16 andmdhidtir@dith ROHPApIIge @bmBdidion N an
at nosphere of 5% CO2 and 95% air, then harvested, and resuspended in

phos phateesaydemengttiaglthneindipasy aBinity-mpreed hRaPikslC bPolsshyaemts cel | s/ nt. f or
Ll est A GEkAT G Yéir £95.625! FoANETE \%gg%q‘@&&i 191*;% I?dnfgga%d&l%dﬁ%y;va“d

resul ti ng Xxenogra unors wet e subsequ mai n as an in o line
by seri akGy RASULLYVARBISVET, a3 pl 780t R, ivoR fiom Hil HARott-rudemircd ébfiy)or to

i npl antation for an experiment. LLC cells were inoculated in 8- to

9- veek- deunsidivaIae & B/ ¢ Nude nice (Charles River, Hollister, CA) by dorsal
fl ank subcutaneous (S.C.) injection with 3.5 x106 cells per nouse and

al lowed to growp %hg/ggg@,tngnaﬁmﬁgqﬁmgor@ere i noculated in 12-week ol d
femal e at hym ¢ nude™(nu/nu) mce (Harlan Sprague Daw ey, |nc; Frederick,

MD) by hind IFegb®d@g dfhniecdétemiadwing lof 8ntt-Byx & @6tilbeli¢sdpeb ongdneSurkit60 cel | s

wer e i nggul at in 10- 11-week-ol d. f | e 1 C nude (nu/nu) mce
(Fir | an P5pRp e plyica st adas i it ey o DRt SRl et on
with 1 Briff, 819 SioR@EorAYSRas @idatdd 43tht RIDOTanfl NGISRALSntRhccbrdiMBtoBs €
inplanted S.C. in the flank of 11- to 12-week old fenmal e athym c nude

(neff nu) shprler's kestiugiorsSparduendaliy P epralech e demonlologupMonkgy (Gavestech;

ant i bodi bREerLc. 2 i.ne 3F1. . i B9 by {.p. at

i R A e RO,

g/ kg ongelyskekd yh-redsted @riuposth 1M cehdidlBinsice IFd kaktits hageettndibyofolp. at

30 or 100 ng/kg tw ce per week, and anti-VEG-E MAb B20-4.1.1, i.p. at 5

ng/ kg t wetaad dﬁ@?lO%K’l_ﬂtl-BVg Fabs (0.19 nM to 25 nM) or IgGs (0.019 nM to 10 nM) were
injected in HBS-P buffer (0.01M HEPES pH 7.4, 0.15M NaCl, 0.005% surfactant P20) at

30 25°C with a flow rate of 30ul/min. Association rates (k,,) and dissociation rates (kog) were

calculated using a simple one-to-one Langmuir binding model (BIAcore Evaluation Software

version 3.2). The equilibrium dissociation constant (K4) was calculated as the ratio kog/kon.

See Figures 18 to 21. The results show that the humanized anti-Bv8 antibodies,
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Treatnments were initiated at the followng length of tinme after cell
i nocul ation or tunor inplantation (HT29): 7 h for LLC, 8 days for HW, 11
days for wWoe011/am$536 days for WO 2011/ 079185PCT/ US201@COAKRZ@E0/06I72®.
Tunors and body wei ghts were neasured, and general clinical observations

Stuay” - roRBrei e S R L b ke g i b6 By dhaeeRishie o

(0.5 xLxi¥¥h ¥ chifiRri@n@ovag-sheadtpBgpt ed measurenent of tunor vol unes from
f oous

the sane aninmals over tinme, a m xed-nodeling 5approach was used, and fitted
tunor volune data were generated (Pinheiro et al. nlne: |inear and

nonl i near m xidE pifigeugomeder s; 2009; Version R package version 3.1-96).
Kapl an- Mei er ts,are constructed.taq &@W he percent a f _ani nal
romaini ng i n Areo e SEURY P LGk B IR s el EaE RN fie il Rithan

hurani zegkdahi FEVBhbtidnoaekye Snti-Bv8lah8Bodies Wert @t dtamtiefted tomEnteatioME h i n
various tunors_ (see Fi gsqsures 38 to 40, and 42) and prol onged survival (see

10Fi gur éug/ml)diiet. 4dicr §>- hhsihygrs BygdReprateah) Wascibamadrisdite A finpk gongentrativecr
ey _ b _ o
R 2 55 19aM- AR, il SUPEA e B idihd PulTBRBkT SoifTaBt O el
ant i bodywdWaxnds duppic3i8d wellk vepd atuasdwaing ZDaiudtdr pdrtiblc Towg/and spaneslyzarouse 2@
| gGL ant j bod 51LL1/ wel | in. 5Q mM sodi bonate buffer, pH 9.6, at
48 over rpgErenroie- et Hesanhdd: T S5 ddpik e eparrerst b - hes)
con ai niAG.EORIBALYERINAIG! v IInBhrand Bhorkesk a1 DsSHR pRi 03 0. 5%

BSA, 10 ppm Proclin, p .4, g . After one- hour 1 ncubation at
room t eshewet sigeficpitanpevemecet indddrdctg hAnmndi-edofedsBCE akdliferiibut ed
humani zed 2 anti bodies (0.11 pM 180 nM in PBS containing 0.5%BSA, 0.05%

pol ysor bat e H.7. bi ot ,nyl at,ed hunman Bv8 (final concentration 0.5
ng/ m or 57 EC]%WP%B%’?gL?ﬁg@%#%@@fﬂ%flf@Pﬁter.tWO hour i ncubati on,
pl ates were wasked andcNMSeiRglimmuRss ot AASRCE RBEMARL Benmbk§RAViddida ( CE
Heal t hcare) was added. After a final 30 mnute incubation, plates were

washed anth ¢himesuBBY 1l et By 5n PBS @termagietang lthdnerieclatd er nkiauk egaamd &
Perry Laboratories added, reacti S sto by.adding 1 .M
phESphofRPLEHEF %@ﬁﬁ%@&#@%h@é%ﬁ% a0 087 e%ﬁodﬁq’ﬁ%?éww OpLLent
reader (hiiﬁﬁhmS%sEiﬂéﬂaffécFusir?gEEk@ﬁR'Sulf%'lﬂHSi@-B‘i’&hﬁ(C%Pﬁég@l3%_15; pRgetitration

curves were fitted using a four-paraneter nonlinear regdression
cur ve- f iRackfogd. dEopagentamd nidie ret@b0f tdideBys:dtiotons wer e det er mi ned

(Kol o dacrabty, BYASE NSO s PR ot o cbRILG, 2oy L1
h2G0. KA Q¥R onidl1 ) dEke Kb fotinyhid hidhih FABVRorE 10008l to3RedbhM kiretadddd ©ake
bi ndi ng of human Bv8 to nouse 2@ anti body conpared to chineric 23 and
20 antibody-coated plates for 15 minutes. Then, the plates were washed with PBT buffer (PBS
and 0.05% Tween 20). Bound biotinylated were detected using streptavidin, which were
conjugated with horseradish peroxidase (Catalog 21126; Pierce; Rockford, IL) and diluted
1:2500 in PBST buffer. After 45 minutes of incubation, the plate was washed and 100 uL of
tetramethylbenzidine (R&D Systems) was added to each well for approximately 5 minutes to
25 induce signal revelation. When blue coloration appeared, 100 uL of phosphoric acid at 1 M
was added to each well to stop the revelation process. The optical density was read
spectrophotometrically at 450nm.
To map the Bv8 antibody epitopes with chimeric 2B9, threefold serial dilutions of
IgGs (chimeric 2B9, chimeric 3F1, chimeric 2D3, chimeric 2G9 and control 1gG) were first
30 incubated with 2 nM biotinylated human Bv§, determined by the above binding assay, in

PBST buffer for 1-2 hours at room temperature, and then transferring it onto antibody

(chimeric 2B9 IgG; 1ug/mL)-coated plate for 15 min. Then the plate was washed with PBT
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h2@3. K4GL. Pol i sh anti-Bv8 anti bodi es. See Figure 22. Al'l references
cited throughout the disclosure are hereby expressly incorporated by
ref er encewonotimedrssentirety. WO 2011/ 079185PCT/ US2010/ @6TBR010/061760 Wi | e
t he present invention has been described with reference to what are

considereqd. to t he specific, enpodi nent s to b rst od that the
i nvent i @Hng e PWHP‘%@%%E%WI?&%P %W@d?ﬁfébﬂugd tepghipregic ?9??'1 § thy Rlate Was

|nvent|Q@mb§d%9q§pﬂgqmggE@gggﬁmg@QMggs modi fi cati ons and eqU|vaIents
included within the spirit and scope of the appended clains. 5Throughout

the present dppicwatpctinion assey, wlimeyict Hd apidachirsgric 29 alarhwlle@@qmpﬁtsd mgth i s

used as n in n-en transiti,on s not excl ude
ndai ¢ | ofamer At 8 B V6 heRhby 1O pBL Ay e hah8 oS8T pl
20151/ 07 YpBEREHSHIHOHOSBT R WHAT, dhﬁnéﬁﬁlﬁ’?&lb%ho&éﬁ\pzﬁﬂ&lﬂy BySpaat whedy

conprising a variable domain conprising at | east one,

t hree, fcBupericiiRAansibody Rindingde inpian Hve, $1@@¢&§lﬁg(tWR§llﬂ$€ét$u?Q?c@§1b§éY geved from

whor o n Ry FEAT: S gion UFRe pho JTRII SR HEITIERIMGL R IC 0 o

or V; andtibk&di¢sSFigurk 10y, Y, (||)HVR-L2 conpri si ng AASX1X2EX3, wherein
Xl1is Nor Y, X2is Lo R and X3 is Sor T, 10(iii) HVR- L3 conprising
QQ NEDPFT,; iv) HVR- conprj.sing GYX1X2X3X4YDWVH, wherein Xi is S or
T, X2 is F ofxgm I @SV, X4 is D E H I, or N

(v) HVR-H2 conpr|5|ng YIX1X2YX3GK4T XS5YNCQKFKG, whereln Xi i1s H SorT,

X2isC, Sor T, X
co}rof)rl S?Flg D%@%ygﬁﬁggimgf(g?lﬁg)%@ ??Cﬁllon{a) %67@ @Hg ? ?‘%a}Bcvdgwa?n??%ody of

cl ai m 1 (powepalis carginemaa a6 hle-Gidwes errcooma) @nllﬁgzerm@otambd teinrthe dimerigyiR
SeqU(:"ncelsy:pe Culture Collection (Manassas, VA). The human colorectal carcinoma HM7 cell line is a

derivative of LS 174T. The Calu-6, A673, HPAC and HM7 were grown in Ham’s F12, low
glucose DMEM 1:1. Colo-205 and HT-55 were grown in RPMI 1640 medium. Both media

15 were supplemented with 10% v/v FBS, 1% v/v penicillin/streptomycin (Invitrogen, Carlsbad,
CA), 2 mM L-glutamine (Invitrogen, Carlsbad, CA) and 1 pg/ml FUNGIZONE™ (Invitrogen,
Carlsbad, CA). Cells were grown at 37°C in 5% CO, until confluent, harvested, and
resuspended in sterile Matrigel at 15 x 10° cells per ml. Xenografts were inoculated in 6- to 8-
week-old BALB/c Nude mice (Charles River; Hollister, CA) by dorsal flank subcutaneous

20 (S.C.) injection of 1.5 x10° cells per mouse and allowed to grow. The treatment with anti-Bv8
antibodies, chimeric 2D3, chimeric 3F1, chimeric 2B9 and chimeric 2G9; humanized 2G9
variant 19, humanized 2G9 variant 55 and humanized 2G9.K4G1.Polish, i.p. at the dose of 10
mg/kg twice weekly were initiated 24 h after tumor cell inoculation. As controls, we
employed anti-GP-120 Mab 10 mg/kg twice weekly and anti-VEGF Mab G6.31 or B20

25 Smg/kg twice weekly (Liang, W.C., et al., J Biol Chem 281, 951-961 (2006)). All
experiments, transplanted tumors were measured twice weekly along the longest axis and the
perpendicular axis by using a caliper. Tumor volumes were calculated using the ellipsoid
volume formulas (0.5 x L x W x W and the mean tumor volumes and standard error from 10
mice per group in all of treatments appearanced on the figures. Anti-Bv8 antibodies also have

30 an additive effect in LXFL529 human lung non-small cell carcinoma when used in
combination with anti-VEGF antibody. Beige nude mice (n=7~9) were implanted with
LXFL529 human lung non-small cell carcinoma cells. Mice were then treated with control

anti-Ragweed 1428 and anti-Bv8 mouse antibodies (3F1 and 2B9) within 24 howurs after tumor
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(1)HVR-L1 conprisi ng KASQSX1X2YX3X4X5SYMN, wherein X1 is L or V; X2 is D or
l; X3is D, F, G 5 Wor Y, X4is A G Hor V, and X5 is D, Eor Y;

20(1 i) HVRvD20tionTprsssi ng AASX1IX2EX3, wherein X1 is N or PCTXR2019/061760 R; and
X3is Sor T, (iii) HVR-L3 conprising QQ NEDPFT; (iv) HVR HL

conpri si.ng GYX1X2X3X4YDIVH, X is S or T, is For.L; X3is F, M
P, T or RECUREORs VBCC Eerel-ﬁreafe\gh%lﬁh ?\‘Im'%éﬁs anfhpdy plter dhprngrs, adﬂeﬁﬁ@évﬂé%MT

XSYNQKFKGn?. Wmer1%bﬁlts%howsthdﬂ,tl%eﬁn]énﬁm@h%&% 2 Hrthahi A 306-Bv¥4inBiodPr S
X5isl,L,SorT, and (Vi) R-H3 conprising DXINYGEAYAMDY, wherein Xi is Gor

S. 3. Thecsaited L@Rdamqnbﬁdymolf grovéh m &riowk eimairs aHVRnglt agareni sesoraminatnim o
acid se nc om t nsi sting of SEQ I D NGs: 49, 55, 61,
67, 73, 0. "g]séﬁbg fg"‘iﬁ L{nfdﬁg“'%égw‘i% 121, 127, 133, 139, 145 anq 151,
HVR- L2 conpr iN@c AN (UTicRGs mﬁg@a@m GRinsAl 19040800 A iealBe QR i sting
of SEQ ID NGs: 50, 56, 62, 6 74, 8 86, 92, 98, 104, 110, 116, 2, 128,

134, 14@nd 1§94 prlorestl caniroms) eddkiprdre ebtaimed diomie funericsaJen Caltyis) ect ed

oo, 105 551 (91195 Vo L LR 9 gl il g mefeni i

2011/ 079¥8bR{litatdHROAEH G)@%E&(al B@ﬂnwéemﬁ (HRclang; Mo gae,i dl)s echlis vage gomecdted from
t he groug consj sti n% of SEQ NGCs: 52, 58, 64, 70, 76, 82, 88, 94, 100,
106 112?S °Q 1185 %1, ilrysstGCistentﬂfw&ed washed oace sith Hapks' iplangerhyalis@ltioh ami no

L T LRl e VL S e

and H\/R(BB Bios@EicesSaaTo&) A add HM? egluenae r&abmat edlinf MBS {heitggontp
consisting of SEQ ID NGs: 54, 60, 66, 72, 78, 84, 90, 96, 102, 108, 114,
120, 126 arlskysl, CA9gboth 44 comsgntsatign 5@, 5 nlﬂjms:llé/mlr fomyg cetivmi inoaicef HEG%i m 1
COITpI‘ISIn a var Q N

t hree, o@sr ey C\l/leturgd‘?n yf&é‘r%\%nér)(#i% Icgl(:i]tf61 lélm ﬁj%/? boé’ énqe usgﬁu(%’sl%g e g%:/\f%g“d from

10t he grpenipilEeGSIl em u@glmtrep@rﬁw&luﬂat& araM sidign BASQESIXAXKS KAAXDRYMY
Whlesr ein ni(l{/l PII]%PIEZ_S 0.075% sodium bicarbonate, and 25 pg/mL gentamicin. Cells were cultured in

tissue culture flasks in a humidified incubator at 37°C, in an atmosphere of 5% CO; and 95%
air, then harvested, and resuspended in phosphate buffered saline (PBS) at a concentration of
5 x 10" cells/mL for injection into mice. HT29 cells were originally obtained from ATCC,
and resulting xenograft tumors were subsequently maintained as an in vivo line by serially

20 subcutaneous transplantation in athymic nude mice prior to implantation for an experiment.
LLC cells were inoculated in 8- to 9-week-old female BALB/¢c Nude mice (Charles River,
Hollister, CA) by dorsal flank subcutancous (S.C.) injection with 3.5 x10° cells per mouse and
allowed to grow as allografts. HM7 cells were inoculated in 12-week old female athymic
nude (nu/nu) mice (Harlan Sprague Dawley, Inc; Frederick, MD) by hind leg S.C. injection

25 with 3.5 x10° cells per mouse, H460 cells were inoculated in 10- to 11-week-old female
athymic nude (nu/nu) mice (Harlan Sprague Dawley, Inc; Federick, MD) by dorsal flank S.C.
injection with 1 x 10 cells per mouse, and HT29 tumor fragments at 1 mm?® were implanted
S.C. in the flank of 11- to 12-week old female athymic nude (nu/nu) mice (Harlan Sprague
Dawley, Inc; Federick, MD). Anti-Bv8 antibodies chimeric 2D3, murine 3F1, and murine

30 2B9 were dosed by i.p. at 10 mg/kg twice per week and humanized anti-Bv8 antibody 2G9,
1.p. at 30 mg/kg once weekly. As controls, we administered anti-ragweed MAD, i.p. at 30 or
100 mg/kg twice per week, and anti-VEGF MAb B20-4.1.1, i.p. at 5 mg/kg twice per week.
Treatments were initiated at the following length of time after cell inoculation or tumor

implantation (HT29): 7 h for LLC, 8 days for HM7, 11 days for H460, and 36 days for
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V; X2isDor I; X3isF, G S Wor Y, X4is A G Hor V, and X5 is D, E
or Y, (i1)HVR- L2 conprising AASX1IX2EX3, wherein Xi is Nor Y, X2 is L
or R andw®2oi17@86r T; 15(iii) HVR-L3 conprisi ng QQ NEPPFNS2010/061760 (i V)
HVR- HL conprising GYX1X2X3X4YDVH, wherein Xi is Sor T, X2 is For L; X3is
F, M P, r.V; X4 i , E,.H 1, or N T HVRH200rrpr|5|ng
i XXy FWN@@L@@% WHERiWrragnepsurgq, ard genegal Ck@lCﬁ@\Q@eraﬁﬂeﬁs WiCis A L,
S or T, ofrfedht afniAfmon oa@wic@eﬁch \]veeksfo{')fhe-ﬁuraf%f@)ﬁ oA Ul dy MRk VoRRES ST ng
DSNYGEAYAMDY. 5. The anti-Bv8 anti body of claim4 conprising a variable
domai n compedlsilaigd ukieg thy ¢lbpionvainae fvRideuendesW ¢ IWHVR amklyzotlr i si ng
KASQSXlXZY 4X5S rein Xi is.L or V. X2.is,Dor..l: X3.is F S,

or v AR gt o topfivalimeS fpmthe md s, SitsgPoding
AASXLX2 EBroa ek iddd Xind fitdd teforvolfdeidatalw @t gBhcrabd (PiBhdifo & aPmlrhe: 1{rchi )

HVR- L3 conpri si ng QQ NEDPFT; (iv) HVR-HL conprising GYX1X2X3X4YDVH,
Wner ei n and npwlirgaomixed efects snadelss 2009; X3 iign R, papkagp verbianr3. 14:96)4 KaglamMeier H,

S or 71 i3 e cahffictdd GARPL U Pipbehaly SR RN ! Fhelin oF 57,

T, and (g TH¥rniddt ¢ARRGrkkREd RSNYGEAY MYDMy8 aMModies resulted in a reduction of
2011/ 079185PCT/ US2010/ 061760 6. The anti-Bv8 anti body of claimb5, wherein

H\/R— L1 donprsowth mvasiepniimss Gee Higwpeds wedle andd Fand mrelnegagratpva digi st i ng
SEQ 121, 127,

O s MedfRies T 490 3pel{ Becnling fortbhnadfovid i §P0s hRed o cct e

fromthe group consi stl ng of SEQ I D NOs: 56, 62, 68, 74, 80,

Example 3: Competitive ELISA to measure the ability of humanized anti-Bv§

antibodies to block binding of human Bv& to mouse 2G9 antibody

Maxisorp 384 well plates were coated with 1 pg/ml parent mouse 2G9 IgG1 antibody
at 25 ul/well in 50 mM sodium carbonate buffer, pH 9.6, at 4°C overnight. Plates were

15 washed with phosphate buffered saline (PBS) containing 0.05% polysorbate, pH 7.4 and
blocked with PBS containing 0.5% BSA, 10 ppm Proclin, pH 7.4, at 80 ul/well. After one-
hour incubation at room temperature, plates were washed. A mixture of serially diluted
humanized 2G9 antibodies (0.11 pM-180 nM) in PBS containing 0.5% BSA, 0.05%
polysorbate 20, pH 7.4 and biotinylated human Bv§ (final concentration 0.5 ng/ml or 57 pM)

20 were added at 25 pl/well. After two hour incubation, plates were washed and horseradish
peroxidase conjugated streptavidin (GE Healthcare) was added. After a final 30 minute
incubation, plates were washed and the substrate 3,3',5,5'-tetramethyl benzidine (Kirkegaard
& Perry Laboratories) was added. The reaction was stopped by adding 1 M phosphoric acid
and absorbance was read at 450 nm on a Multiskan Ascent reader (Thermo Scientific,

25 Hudson, NH). For data analysis, the titration curves were fitted using a four-parameter
nonlinear regression curve-fitting program and the IC50 concentrations were determined
(KaleidaGraph, Synergy Software, Reading, PA).

The results show that humanized anti-Bv8 antibodies h2G9.K4G1.v19,
h2G9.K4G1.v52, h2G9.K4G1.v55, h2G9.K4G1.v73 and h2G9.K4G1.vI9H/VS5L have greater

30 ability to block binding of human Bv8 to mouse 2G9 antibody compared to chimeric 2G9 and
h2G9.K4G1.Polish anti-Bv8 antibodies. See Figure 22.

All references cited throughout the disclosure are hereby expressly incorporated by

reference in their entirety.
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586, 92, 98, 104, 110, 116, 122, 128, 134, 140, 146 and 152, HVR-L3
conprises an am no acid sequence selected fromthe group consisting of SEQ
| D NOs: 5¥0268/07685 75, 81, 87, 93, 99, 105, 111, 117, Pe3/USi®9/,06w8d, 141,
147 and 153, HVR- H1 corrpri ses an amno acid sequence selected fromthe
group consi s .D NGs: 58, 64 7 8%5 88, 94, 100, 112,
118, 124, 135*’& e pi%g tiRYERTIQR da3 Bopn derar. Stednie i Eheins G
sequenc @o 8€ ﬁf%cs&)@é;ﬁsfs Eﬁ%&l%ng;r 9 H'@to%ﬂﬁ’l'd@trs{ogg 1Rt t@i@v&ﬁo@ notit®o sddn 77,
83, 89, 9, 125, 131, 137, 143, 149 and 155, and HVR-H3
conpris embadlrmntm S cahic dostecquethc enselietiseetchidadito checr grooys wodiSicatiang gndf SEQ

I D NOCs: 60, 66, .7 78,..84,. 90 96 102 08, 11 20, 126, 132, 138, 144,
150 and eﬂ%%ale_nﬁ%? (eedavmlfmm g?'l 31“888?1) oqf eheippgﬂ éd AMaims 1 to 6, wherein
t hes anti body be@ase piebdnt app iddRohilinS10MMRE itisd élﬁln{shﬁieaéﬂxﬂfboﬁﬁjrﬂm‘gewence of
SEQ I D NO :61; ( an R-H2 conprising the am no acid sequence of SEQ ID
NO 62; (usyd Wmmume,mﬁ@ﬁn@qdﬁgmsﬁ@n@mﬁe veltirly deesdige arecdudstaddronpd NO: 63;

(4) an no acid sequence of SEQ ID NO 64; 20(5) an
HVR- L2 cﬂé{ﬁcb%%&%%{'{h%%%tﬁ I'd sequence of SEQ I D NG 65; and (6) an

HVR- L3 conprising the am no aC| d sequence of SEQ ID NO 66. 8. The anti-Bv8
anti body of any one of clains 1 to 6, wherein the anti body conpri ses:

(1) an HVR-Hl conprising the ami no acid sequence of SEQ I D NO 85;

(2) an HVR-H2 conprising the am no acid sequence of SEQ ID NO 86; 25(3) an
HVR-H3 conprising the am no acid sequence of SEQ ID NGO 87; (4) an HVR- L1
conprising the am no acid sequence of SEQ ID NO 88; (5) an HVR- L2
conprising the am no acid sequence of SEQ ID NO 89; and (6) an HVR-L3
conprising the am no acid sequence of SEQ ID NO 90. 9. The anti-Bv8 anti body
of any one of clains 1 to 6, wherein the antibody conprises: 30(1) an
HVR-HL conprising the am no acid sequence of SEQ ID NO :91; (2) an HVR-H2
conprising the am no acid sequence of SEQ I D NO 92;
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(3) an HYR-H3 conprising the am no acid sequence of SEQ ID NGO 93; (4) an
HVR-L1 conprising the am no acid sequence of SEQ ID NO 94; WO

2011/ 0791M86RCTI/028BS10/ 061760 (5) an HVR-L2 conpri si ng t ReTAIS2010/0606@
sequence of SEQ ID NO 95; and (6) an HVR-L3 conprising the am no acid

sequenc f 96. 10. The anti-Bv8 antibody of any one of clainms 1
to 6, mﬁ’&ﬁéﬁﬁ&‘l@?ﬁ%@%‘gdy conprises: (1) an HVR-Hl conprising the am no
aci d sequence of SEQ ID NO 121; 5(2) an HVR-H2 conprising the am no acid

sequence of SEQ ID NO 122; (3) an HVR-H3 conprising the amno acid
sequencd. of SEQUIEBXOantiiR@y comprising kiVR¥ibllle dompimi eimpgisiniget &abtrmcaiovad

sequence of SEQ | 124 .(5) an R- L2 rising th ino acid
Sequence of SEGTBINGYe par hyRe ER I elobF R I Lo RS e Rn e o
sequence of SBRAdtlANE 126. 1011. The anti-Bv8 antibody of any one of clains

1 to 10 further conpri si‘?ﬂg human VL kappa subgsr(oup | V consensus franmework
sequence SEQ | D N&)240 H -MWW@@&EQ@W? Lorsen YN whereiRot kis $etiuence

SEQ I D NO 24%;. 12, ~The. a0t | ' f..an f i .6
conpri sing a:kli’i%zﬁltS Dc glf %%%9%&"’?5‘6%%@6%? @sﬁ%‘éé&ﬁlﬁ‘%lmé‘%ﬁ% t he
heavy chain vari alglip deimaR1L2c@mprisgigngA $ESEP X:DwiNeketh X13.N oh¥; Xntid EBv8
anti body of any one of clains 1 to 6 conprising a |light chain variable
domai n conpr iSRG XSEP POINO 9 and the heavy chain variabl e domain

corer o 19, SE2 1D L0y Tieliioteceptybody of amy one of a1
and t he heavy chai(iv)va\aRitl chomeisinCONp XsXK: YSHQH, Bhd@id X, is S or T; X is
ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;
(v) HVR-H2 comprising YIX;XoYX3GX4T XsYNQKFKG, wherein X is
H,SorT; X,isC,SorT; X3isA,L,N,SorT; X4isA,EorS; XsisI, L, Sor T, and
15 (vi)  HVR-H3 comprising DX;NYGEAYAMDY, wherein X; is G or S.
2. The anti-Bv8 antibody of claim 1 comprising a variable domain comprising the
following six HVR sequences:
(1) HVR-L1 comprising KASQSX;X,YX3X4XsSYMN, wherein X is L or
V;XsisDorl; XsisD,F,G,S,WorY; X4isA,G, Hor V;and Xsis D, Eor Y;
20 (i1))  HVR-L2 comprising AASX;X,EXs, wherein X; is Nor Y; X, is L or
R;and X3isSor T;
(iii))  HVR-L3 comprising QQINEDPFT;
(iv)  HVR-HI1 comprising GYX;X,X3X4YDMH, wherein X, is S or T; X, is
ForL; X3isF,M,P, TorV; X4isD,E, H, I, or N;
25 (v) HVR-H2 comprising YIX;XoYX3GX4T XsYNQKFKG, wherein X is
H,SorT; X;isC,SorT; XzisA,L,N,SorT; X4isA,EorS; XsisI,L, Sor T, and
(vi)  HVR-H3 comprising DX;NYGEAYAMDY, wherein X; is G or S.
3. The anti-Bv8 antibody of claim 2, wherein HVR-L1 comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs:49, 55, 61, 67, 73, 79, 85,
30 91, 97,103, 109, 115, 121, 127, 133, 139, 145 and 151, HVR-L2 comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 50, 56, 62, 68, 74,
80, 86,92, 98, 104, 110, 116, 122, 128, 134, 140, 146 and 152, HVR-L3 comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs: 51, 57, 63,
69, 75, 81, 87,93, 99, 105, 111, 117, 123, 129, 135, 141, 147 and 153, HVR-H1
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15. The anti-Bv8 anti body of any one of clains 1 to 6 conprising a |ight
chain variable domain conprising SEQ ID NGO 13 and the heavy chain vari abl e
domai n cowprpsaTgISSEQ | D NO 14. 2516. The anti - Bv8 anti bedy/uskoiangi7ene of
claims 1 to 15, wherein the anti-Bv8 antibody binds to human Bv8 with Kd

val ues of less than about 0.Q2 nM 17. The. anti-Bv8 anti body of
clainms 1 to meP\%ﬁf‘éraéHaﬂi‘“P‘Pué“gﬁ?‘lueB%S%‘?ﬁq 5y s 9P ePShiRg Rt %Eé Ig{]ﬁpé-ast

two fold tighbess tshay, t7@68f~f8'8”@4 '1@02% an, '11@V1824am30 Radyr421845 4y AL i body
that binds to Bv8 or a fragment thereof is provided, wherein the anfibody

30conpri ses &l VRH Zagineprososrai arrnumrmrd giqnence veletod o tthg gedup deRstserpfences:

compr i o1 ng DRSNS ORAS I ot 1 & % B 10107 fary s, 4 Lol v

QB X1X2PX3T49When 83 iinKHVB-H3 compridéin dninSZcidSse &fce Eéleetdd Frdml the krtp M

WO 2011/ 079185PCT/ US2010/ 061760 [ v% HVR- H npri si ng

GFX1X2 STX3GVerssistifgerf SERQ YA NGs: 54,610, §6, 7%278.94 9@>r96L102><308511|é 620,426,

(v) HVR-H2 c KW YNPSLKS, and (vi) HVR-H3 conprising
RDHGYYWFDY. g?g 1I'Tﬁgélil%‘ritl - %_(II)’?'[I body of claim 18, wherein HVR-L1 conpri ses

an am nd. aci d’hseqtiBrSeansibb&CoRdaift Dodhpesigh O upridbdndorsiih RgmfisiBEer lebdt
NGs: 169, 175, 181, 187 and 193, HVR-L2 conprises an _am no aci d seguence
sel ected fro@ne: HéVOg?h&?p %nféweswﬁg hygrergeepicresies (HYB) smnceﬁsglectf@ﬁfoahd

194, HVR-L3 ¢p no acid sequence selected fromthe group
consi sting of %@g{f%&l@ g% 177, 183, 189 and 195, HVR- 10Hl conprises an

am no acid sequende seIPEéRdd danmristdgd(@SQSth@‘ﬁXi;)émsﬁgl\ﬂﬂ milnD(lll\iﬁmo‘rgZ,
178, 184, 19
fromthe gr 03/ %@dﬁh %R%l%_(z(é%p@w ' 4157éa .‘LQQ)TQF dgﬁegﬁ ﬁg)r%&ec;ﬁd

HVR- H3 conpri ses Eel)) am ?X?qftheﬁ{TX { [N 9F QUR, &PNSt sti ng
of SEQ I D NGs: 174, 180, 186 19 an 20. A nucleic acid encoding the

ant i body of éhyancbﬁ@lfoS oclai ms 1- 19. 21 A vector conprising the nucleic

acid of claim?20. ,2 ct or of wherein the vector is an
ex!)sgesm on vect or % -H)\?R\i% comprising (béh\rﬁEI%E’FT

(iv)  HVR-HI1 comprising GYX;X,X3X4YDMH, wherein X, is S or T; X, is
ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;
(v) HVR-H2 comprising YIX;XoYX3GX4T XsYNQKFKG, wherein X is
H,SorT,; X,isSorT; X3isA,L,SorT; X4isA,EorS; XsisLL, Sor T, and
20 (vi)  HVR-H3 comprising DSNYGEAYAMDY.
5. The anti-Bv8 antibody of claim 4 comprising a variable domain comprising the
following six HVR sequences:
(1) HVR-L1 comprising KASQSX; X, YX3X4X5sSYMN, wherein X, is L or
V;XsisDorl; X5isF, G, S, WorY; X4isA,G,Hor V;and Xsis D, Eor Y,
25 (i1))  HVR-L2 comprising AASX;X,EX3, wherein X;is Nor Y; X, is L or
R;and X3is Sor T;
(iii))  HVR-L3 comprising QQINEDPFT;
(iv)  HVR-HI1 comprising GYX;X,X3X4YDMH, wherein X, is S or T; X, is
ForL; X3isF,M,P,TorV; X4isD, E,H, I, or N;
30 (v) HVR-H2 comprising YIX;XoYX3GX4T XsYNQKFKG, wherein X is
H,SorT,; X,isSorT; X3isA,L,SorT; X4isA,EorS; XsisLL, Sor T, and
(vi)  HVR-H3 comprising DSNYGEAYAMDY.
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23. A host cell conprising the vector of claim21 or 22. 24. A conposition
conprising the anti body of any one of clains 1-19. 2025. The conposition of
cl ai m 24, wotherigi7msshe conposition conprises a carrier. PET/USh@0ootTp@siti on
of claim24 or 25, whichis a pharnaceutical conposition. 27. A nmethod for

maki ng gn an Bv8 anti b t.hod risin expreSSJng t he
vect or hﬁ1a‘2ti By o 8?%’ ‘?f&%ﬁmc BYRETHB édllcorrg’ﬁ‘é % amigeagidr i ng t he
anti body. 28 semﬁcé@&@éﬁ Q&m%@é&hﬁ@@nﬂﬁ%&%%b@ Nests£ell o7, 373P79)|89ry0t' C.

2529. The nethod of claim 27, wherein ost cell 1s eukaryotic. .
met hod for t9da?7, dQ3a1(l9uﬂrb‘i,,l2é Bantéy, 130 148 andIIISIpHHRI-Lépanplv@sdngunmr

ant 1 BB ant PDRAY P Cany b on e aiohd Ryt SEEIT NGRS B B .50, ™

whey ein the ®aneEngI ﬁomh@qtl@dlizr QDR tine, HHUPG &R 855 H VLIS codiiRiseast
cancer, colorectal cancer, |lung cancer, renal cancer, gliobl astons,

esophageal camiee acigstcumpdeesclasicddenam thezgiow consisting ahSBANBPEYOs:Fdnbs &% i ¢

cancer | and hgpai Qachl ualoLarel N9TR, VO A1 OTHIARPE VRAOIDY OB1IR0, 32

The nethod of "t e’ cancer’ i'S’ bréast cancer

cancer, | ung aaantes acid efpknaaRiercd fmmeagaommlerstl@g og$E@ bDaN@@. s, 683. A
nmet hod of reducing or inhibitin aafi enes S i bj ect _havin

pat hol ogi cal TBofdicei ¥h 94s LYkl 8¢ %ﬁdﬁ@géﬁ%éﬂ%]4§@ﬁéﬂ§§ﬂﬂ§R» ? f
adpy ni stering,f l‘lgé% Sd%hﬁﬁéld%@qléﬁéé Sfdck WI ﬁlﬁ c&Ms'tmg\SFsE AtipPQgy: ©

any one of clal reby reduci ng or ng angrogenesis 1n the
subj ect. 34. 5?hé5ﬁﬁtﬁb$3o&)@5almh387;MBeIE§ﬂzsdﬁd p#t, hé3,0g0cat 16ondidt i on i s

a neopl astic ion..35. A nethod for ndot hel i a

ool 1 Fer at | o Citbr PR ARIEH Jeguriseacistlss BOt G L paepr v eRiount o
the antibody sgio BRNARNE0, Y6, 72318784, 00196, 1103608 €4 MBONOL, 982 any, pf4, bl s
30- 35, further conpr|5|ng adm nistering to thé subject an effective amount

of a second redild@ment, wherein the anti-Bv8 antibody is the first
nefig Cam°7f‘t " The anti-Bv8 antibody of any one of claims 1 to 6, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:61;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:62;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:63;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:64;
20 (5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:65; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:66.

8. The anti-Bv8 antibody of any one of claims 1 to 6, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:85;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:86;
25 (3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:87;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:8S;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:89; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:90.
9. The anti-Bv8 antibody of any one of claims 1 to 6, wherein the antibody comprises:
30 (1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:91;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:92;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:93;
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:94;
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37. The nethod of claim 36, wherein the second nedi canent is anot her

anti body, a chenot herapeutic agent, a cytotoxic agent, an anti-angi ogenic
agent, arwOR20iwmTersdsuppressi ve agent, a prodrug, a cytolkCmas2@onytieki ne
ant agoni st, cytotoxic radiotherapy, a corticosteroid, an anti-enetic, a

cancer vacci ne, esi ¢, or a growth-inhibitg 38., The net hod
of claim 37, ?Ma@ﬁ?ﬂ 0@%%&%1*&@&}%%%?%@%&@@#@ ﬁﬂﬁ@%@mdc agent. 39.
The net hod 036 H1TR3E3 cc‘!ﬁiﬁﬁﬁh#‘th?ef&%ﬁé@ﬁdid@5@1&9&9&15&“@@@0:96. an anti - VEGF

anti body. 2040. The nethod of claim 39, wherein the anti-VEG- antibody is
bevaci zdffab. Tht anfitiySreetihody of anyrope ofielaohs t k@b, mehcd@n 4ig; anthed etompises:second

nmedi canent 1 s,adm.pi red pr.ior, to.or sybsequent dai ni stration of
the ant1- Bva ARt Bolg somovae e el s arg HReo G R IRNGIR 4o, Sher i n
thes second ng aﬁlaHVRtHQ%oﬁgﬁ%iﬂgﬂk&fnﬁﬁo@@ﬂ%é&%ﬂeﬁ@é bYSEO D Nha2anti - Bv8
anti body. 2543. The net hod of any of clains 30-40, further conprising

admi ni st eri ng3xan HMB-H3spaprisiag theraneae nid seghsueg olo¥EQ IRMGILRer apeuti ¢
agent. (4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:124;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:125; and

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:126.

10 11.  The anti-Bv8 antibody of any one of claims 1 to 10 further comprising human VL
kappa subgroup IV consensus framework sequence SEQ ID NO:240 and human VH
subgroup I consensus framework sequence SEQ ID NO:241.

12.  The anti-Bv8 antibody of any one of claims 1 to 6 comprising a light chain variable
domain comprising SEQ ID NO:7 and the heavy chain variable domain comprising

15 SEQ ID NO:8.

13.  The anti-Bv8 antibody of any one of claims 1 to 6 comprising a light chain variable

domain comprising SEQ ID NO:9 and the heavy chain variable domain comprising

SEQ ID NO:10.
14.  The anti-Bv8 antibody of any one of claims 1 to 6 comprising a light chain variable
20 domain comprising SEQ ID NO:11 and the heavy chain variable domain comprising
SEQ ID NO:12.
15.  The anti-Bv8 antibody of any one of claims 1 to 6 comprising a light chain variable

domain comprising SEQ ID NO:13 and the heavy chain variable domain comprising
SEQ ID NO:14.
25 16.  The anti-Bv8 antibody of any one of claims 1 to 15, wherein the anti-Bv8 antibody
binds to human Bv8 with Kd values of less than about 0.02 nM.
17.  The anti-Bv8 antibody any one of claims 1 to 15, wherein the anti-Bv8 antibody binds
to human Bv8 at least two fold tighter than the chimeric 2G9 anti-Bv8 antibody.
18.  An antibody that binds to Bv8 or a fragment thereof is provided, wherein the antibody
30 comprises a variable domain comprising the following six HVR sequences:
(1) HVR-L1 comprising SASS X;VFYMH, wherein X, is P or S;
(i1))  HVR-L2 comprising DTSX,LAS, wherein X; is K or N;
(ii1))  HVR-L3 comprising QQWS X;X,PXsT, wherein X; is F, S, W or Y;
XpisDorE; Xsis1, L or M;
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19.

20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.

31.

(iv)  HVR-HI comprising GFX;XoSTX3GMGVS, wherein X; is L or Y; X»
islorL; X3isPorS;

(v) HVR-H2 comprising HTYWDDDTRYNPSLKS, and

(vi)  HVR-H3 comprising RDHGYYWFDY.
The anti-Bv8 antibody of claim 18, wherein HVR-L1 comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs:169, 175, 181, 187 and
193, HVR-L2 comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:170, 176, 182, 188 and 194, HVR-L3 comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:171, 177, 183, 189 and 195, HVR-
H1 comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:172, 178, 184, 190 and 196, HVR-H2 comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs:173, 179, 185, 191 and 197, and HVR-H3
comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:174, 180, 186, 192 and 198.
A nucleic acid encoding the antibody of any one of claims 1-19.
A vector comprising the nucleic acid of claim 20.
The vector of claim 21, wherein the vector is an expression vector.
A host cell comprising the vector of claim 21 or 22.
A composition comprising the antibody of any one of claims 1-19.
The composition of claim 24, wherein the composition comprises a carrier.
The composition of claim 24 or 25, which is a pharmaceutical composition.
A method for making an anti-Bv8 antibody, said method comprising (a) expressing the
vector of claim 21 or 22 in a suitable host cell, and (b) recovering the antibody.
The method of claim 27, wherein the host cell is prokaryotic.
The method of claim 27, wherein the host cell is eukaryotic.
A method for treating a tumor, a cancer, or a cell proliferative disorder, the method
comprising administering to a subject an effective amount of an anti-Bv8 antibody of
any one of claims 1-19.
The method of claim 30, wherein the cancer is selected from the group consisting of
breast cancer, colorectal cancer, lung cancer, renal cancer, glioblastoma, esophageal
cancer, melanoma, bladder cancer, ovarian cancer, pancreatic cancer, and

hepatocellular carcinoma.
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32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

The method of claim 31 wherein the cancer is breast cancer, colorectal cancer, lung
cancer, renal cancer, ovarian cancer or glioblastoma.

A method of reducing or inhibiting angiogenesis in a subject having a pathological
condition associated with angiogenesis, comprising administering to the subject an
effective amount of anti-Bv8 antibody of any one of claims 1-19, thereby reducing or
inhibiting angiogenesis in the subject.

The method of claim 33, wherein said pathological condition is a neoplastic condition.
A method for inhibiting endothelial cell proliferation comprising administering to a
subject an effective amount of the antibody of any one of claims 1-19.

The method of any of claims 30-35, further comprising administering to the subject an
effective amount of a second medicament, wherein the anti-Bv8 antibody is the first

medicament.

The method of claim 36, wherein the second medicament is another antibody, a
chemotherapeutic agent, a cytotoxic agent, an anti-angiogenic agent, an
Immunosuppressive agent, a prodrug, a cytokine, a cytokine antagonist, cytotoxic
radiotherapy, a corticosteroid, an anti-emetic, a cancer vaccine, an analgesic, or a

growth-inhibitory agent.

The method of claim 37, wherein the second medicament is an anti-angiogenic agent.
The method of claim 38, wherein the anti-angiogenic agent is an anti-VEGF antibody.
The method of claim 39, wherein the anti-VEGF antibody is bevacizumab.

The method of any one of claims 36-40, wherein the second medicament is

administered prior to or subsequent to the administration of the anti-Bv8 antibody.

The method of any one of claims 36-40, wherein the second medicament is

administered concurrently with the anti-Bv8 antibody.

The method of any of claims 30-40, further comprising administering to the subject an

effective amount of a chemotherapeutic agent.
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