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Anti bodi es to G anul ocyt e- Macr ophage

Col ony- Sti nul ati ng Fact or CROSS- REFERENCE TO RELATED
WO\RPRI 8T ONS [ 0001] This application clains beeEDE1000641981

U S. provisional application no. 61/048,522, filed

April 28, 2008, which application is herein

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON

AnjiboaieS & ot lolV G opBads Calot St diutating

pr oduced in response to ﬂ, nunber of inflammtory
nedi ators by cells presefaGtOI: he heropoi eti ¢
envi ronnent and at peripheral sites of inflanmmtion.
GWCSF is able to stinulate the production of

neut r ophjli cr , 1. xed
gr anul oc@#@%@ﬁ?@@&ﬁ%ﬂ%ﬁ?ﬁﬁi&ﬁgﬁ@ﬁﬁow cells
[0001]anT]h1§ ﬁ;t)lﬁahgﬁ' LRiRs baRff O & b%ls@énag%dlﬁm fo. ‘5@%@@'5@;@ filed
fromf l'iver progenitor cel CSF can al so
April 28 2OR, athechsapplicationas henerl ine@rporatedibyseferencat ur e
granul ocytes and macrophages and i nhi bits apoptosis of

granul ocyt es @XCREBROUMNBAES THEASBANTGESF has been

osed to play a role in the pathogenesis of a

pro
[0002]n riyenulgeyte Maszsenbege-Plotony Stisnulpfnedfastas” (GMeedF)igp small
n

elycopfi b AIEbroISIRL PRI 2 yAERE of Rhoascly s GEBY cens

presen€inghe hétﬁd&pdlétﬁ: dﬂV&amlﬁellittandfat pléripharat Sitdsro Nl abhm MérCIFVI-GSF is
part of t he@&9 Jhogeni ¢ nechani sm BRI EF SUMVARY OF THE

able tojstipuigre tha 1ipn phngRophdiseEanulqaytes; MaaRPhagss: gre Wivedk

ranuidALnethe ﬁfg%%&“aﬁ%ﬁ%ﬁé bofe Sarrold SIROSH! G R/ HetBmation of

eosinopliil chlexias ﬁemffetal litdrginogenitbscetiss GM-MISEF ¢an alsohstilriulate some

CSF. I Th d
rn L 5 B S S e SRR Sp REr

anul &S dnd N vy chain variable region that
& conpri ses a&bCD% bi ndi ng specificity determ nant

I a seanment, .and a,Vse wher ei
100031, M ESE s rennsnfed c Y S pel df T4 Rmog R ariishth
dlseaseﬁ HA heréRPDMME Tl MISéS Rr AIdetidnBEthYrapRE BRI tar EQTGNILESS Bhe current
| east 90% identity to a human germline VH 1-02 or

inventigpiprovides impepyed eati-GY-GShaniippdisnad.gi. fpathesatmenigf diseases in
. ficity det t
which Wkﬁo?ﬁ%mg@%@m?'ﬂ&hﬁg specificity determ nan

conpris SOIe e odlnents the J segnent
conpri ses YF%\&%:TLVTVSS hi sone enbodl ments, the
CDR3 conpri s SRR ¥ OIRBHRESMYHMNTION, sone

[0004]8 TR TEHHCE thd S eNERProFa Tt EM-2RFGNIBHMIO) e.¢., humaneered

antibodies, and methods of using such antibodies for the treatment of diseases for which it is

desirable to inhibit GM-CSF receptor signaling. Thus, in some embodiments, the invention
provides an anti-GM-CSF antibody, comprising a heavy chain variable region that comprises
a CDR3 binding specificity determinant RQRFPY or RDRFPY, a J segment, and a V-
segment, wherein the J-segment comprises at least 95% identity to human JH4
(YFDYWGQGTLVTVSS) and the V-segment comprises at least 90% identity to a human
germ line VHI1 1-02 or VH1 1-03 sequence; or a heavy chain variable region that comprises a
CDR3 binding specificity determinant comprising RQRFPY. In some embodiments, the J
segment comprises YFDYWGQGTLVTVSS. In some embodiments, the CDR3 comprises
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CDRI or CDR2 can be a human germine VH sequence; or
both the CDRI and CDR2 can be human germline VH . hi

w@E e/ 1ashodi nents, the anti body conprises a herwyusivad/ou1981
variabl e region CDRI or CDR2, or both CDR and CDR2,

RQRFESY ARG ABRT RN, B RIS 1 B by Va8 egion
CDRI ‘e{r BERERN beafunidSsetmivht VI GgGiite; 22 Gugnbe csjmwnd @DR2 can
Figure 1. hi some enbodi nents, an _antibody of the

be human@rmhmeHd R Berae embudiments; the autibasdy corppuiseipaheswy chain

Vanab]féﬁ%%’]‘ Xﬁ{é nven ’ioz){n ﬁT ggk&%? es a%glgl&n\?n in%v?&%%ﬂ&l St forth
in Figia®1i Doshme émbodimeehia} anhasgibadetthy irveation asca Velepmentabyatdas a

d bed th h ab wh h
Vi V-seBEieBCreL S Ehee b BIEHTegih In G PRI & aB o e
1nvent1%8%§ﬁgﬁ% a%%%@h%o gk%@eﬁ&e&*\fﬁﬁf tyipe aaS Raf4, NS set
SONe € di nt

such’an anti body
forth i€ Bigartd Kes a human gernline JK4 region. In some
enbodi nents, the anti body VL region CDR3 conpri ses

[OOOS]W i BltRRlalso prévides amﬂ-ESFl MtiBOE e%’"’hﬂﬁcll%gfﬁlhéavy chain

ght chain variable region conpri'ses
vanabl@msgpn as désotibediinODRparagréplCERYe, wherg thﬁ_amlégdb porspidIsA 2ilight

e e e PSR g Mol LSRRI 3PP

Tn som¥éhlblofRien¥és SaRAL aﬁ%@&‘%&ﬁﬁpﬁ&s & haman lgBm'r_lir&LM(el régiof] In some
sone embodi ments, the VL regi on has the sequence of

embodifkgnts, thikaibogRAa. regipn GIORS eaepriss? QYENMKAR RN - 1¢.8.
Qe Y SRR, TR cf AR Cobfos o DRI or

CDRZS@VBEﬁE @@]jkloiﬁdlt @ERYJ&bf; £Yi. ﬁHg;](ﬁMUWIﬁGﬂ Fi 1gu|ﬂe Fi fusoenelerbwliments,
a regi on selecte romthe VL region seque [
the VLrpgjon éOT!!PnWé\?eV segrab that Bastatgast e g,A BEbt t@% ﬂ%ﬁﬁéﬁg My
r 0
segmeétce) t %%nc@ an g%ﬁut gtgeq Iﬁé&gé LmbB@heaROMe \5&%%1%%@& the

pMas determ ned by surf
sequerfel @ Vii# 11 ¥Ed2aNEe3aoaV K #4 setferth or Frgdreat. 37C. Thus, in
some enbodi nents, the antibodies of the invention have
[0006]anll?goflﬁéqérﬁl%(ﬁﬁéntg%séﬁ'ﬁﬁgd?l& A8 iRMAAGE @, gp|tH§t'Ha§‘ aVpg reglon
resonance), of less than 50 pM typi cally l'ess tha
sequermb seitacteds fipM the V seregion Isecssencftsan Figurp Mandhp Ve gagion selected from

t GWt CSE_ of
e Vi SRR PS4 P Bk Bl RSB P38t 10500 and
often tséaelsaéyaj thbK dbod 80e HV BEBLRY thaH rasaﬁgoqimagraaemaemay] s@face
analysis at 37C for the nonoval ent interactjion with

plasma@messrnregralysieperfgmed 2t i Cel Fhusgn goge pmbgdimeis eyantibodies

of the fgfséétlot h@ave gn aff;L nr}%?%?rgljealﬁﬂngdn {I&&é %‘%fag% ?fagltﬂax résﬁﬁ%hcgf' BP1ess than

50 pM Wpﬁﬁllly%hs Iﬂﬁﬁl abo0li BBV ait éven 1¢satiemt 10g5Mi $n edmé eabddidents, an

-fold slower than a reference chineric c]9/2
antl-GM;ﬁ?(SE |of #lg invention has a slow dissociation rate with a dissociation rate constant

(kd) determined by surface plasmon resonance analysis at 37°C for the monovalent
interaction with GM-CSF less than approximately 10 57!, preferably less than 5 x 10° st and
most preferably less than 107 s. In some embodiments, an antibody of the invention has a
dissociation rate that is at least 2 to 3-fold slower than a reference chimeric ¢19/2 monoclonal
antibody assayed under the same conditions, but has a potency that is at least 6-10 times
greater than that of the reference antibody in neutralizing GM-CSF activity in a cell-based
assay that measures GM-CSF activity.
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anti body assayed under the sanme conditions, but has a

potency that is at |least 6-10 tinmes greater than that
wo@Roovhaspef erence anti body in neutralizi ng GV EBSFUS2009/041981

activity in a cell-based assay that neasures GW CSF

o005 B AP BB v

region & 2R@HPA 1ight! dhaidtvatiible Regian hodseribddtietdin &Sandig6l Mhkemie
herein s an 1gG In sonme enbodi nents, the heavy chain

embodimaents thekrayyehain das » ponskant ragion thafchag mer?émae |aﬁlld§é‘&ﬂ?éﬁ%%f SEQ
D Nool(}hip% ¢ er'h@od&’x?em;g1 theﬁ%? q;ﬁ)gﬁ %Ege%ho 1av nglgdhl'ig}ﬁ RALR

regron is’a K
havingSeRyediee sét&brtlﬁ af $PQIID BQ0Il k@ne tMbodiimentsirn antibody of the

vt ok el e 0 0
o Kl SRR AR i 90 ESEOIDNE 040058 i o

light cl;idiﬁizmabaer feglineseleegi drons tedetedarid loght chegn ewabje wagibns shown in
i ght chain |able ns sho in Figure.1, ,
Figure(l & 80 41 BGSH B0y 8 HEr Ghin APt TodPrsEistiss gt it
fouow&g&mb%n%ﬁ@freﬁl thé §‘eqfu@1llée§‘§étrfgrtﬁ H'bighati:an VH#zovmﬂaeb) VH#1,
uences set forth in Figure 1: a) VH#2, VK#3,
VK#3 \d)l#f.IH#NPQ‘#IGﬁ,fl d) V43 VKR #), VId§4, Wk f)/KH@M b’K#Q/l—EM H#5, VK#1;

h) Vﬂm#@@%ﬁg V}\f@‘ #,%(H\é@ﬁ%yé«me et relbififtse e

ant1bo&1@§ OSHRAE iR chiit caid RREtATrddh ah6f the ¢embinatioasT fand Vi
sel ected fromany of the conbinations of VH and VL

regions egjifortisinsiguredrinisonjunetioniwish thejtpachiigs bekei-on wi t h t he
teachi ngs herein. [0008] hi sone enbodi nents, the VH

[0008]" eTH Dmes@abiInaents thd/Vyregon ae@emmaq, regrontseqdentds; @r Ybth the
and VL region am no acid seguences, a .

Vi angr¥y Fegion HRINGtacideqNEnces, sPRpLEse ?G’@@@‘]’m’ﬁ‘? atéha%ﬁesﬂw&
aspects, the invention provides a nethod of treating a

[0009]palr siditidnabaspbats, the ﬂivsnat:imeprbvridmm oietliod df $reatixg @ pasicnt thet has a

e By S PO GO o S S
antlbof?ﬁ‘n%f %B; orle'bf hd REERRFAIGR! th YheSi iRt ih uGhaaHtically efSfRe

ments, the patient has osteopenia, rheumatoid
amourdr frhsantd embaknkmis, thﬂpauqnph@ astdopeis, theumatoid asthiriis, asthma,

ni ¢ obstructive. pul monar seas i di. i C
multipfd Yo Pousth chndic s TRRE PR FER SseieEdBBMC
thromb Efia pafgudd @Qzl‘i’eiﬁ@ﬂ@dﬂb‘e%et&aﬁrfaﬂlﬁ'@ hardisc @eide duito an

d(lﬁg{bdgt es. gfl EF DESCRI PTI ON C]: THE DRAW NGS [ 0010]
ischenfit guens, of dighsiesdes exenpl ary VH and VL sequences of

anti - GwW CSF anti bodi es. [0011] Figure 2. Binding of

GM CSF to ABRIERNDESGREPTIBN OBtRHEDRAWEYGSUr f ace

asnon resonance analysis_at 37C (Bi z%core 30(%)13
[0010hnﬁlgblb€21 wevdes gperplaty Vi mhie SF%HC@S SA3RtGM-CSE antibodies.

[0011] Figure 2. Binding of GM-CSF to Abl (A) orAb2 (B) determined by surface
plasmon resonance analysis at 37°C (Biacore 3000). Abl and Ab2 were captured on anti Fab
polyclonal antibodies immobilized on the Biacore chip. Different concentrations of GM-CSF
were injected over the surface as indicated. Global fit analysis was carried out assuming a

1:1 interaction using Scrubber2 software.

[0012] Figure 3. Binding of Abl and Ab2 to glycosylated and non-glycosylated GM-CSF.
Binding to glycosylated GM-CSF expressed from human 293 cells or non-glycosylated GM-

3
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pol ycl onal anti bodi es i mmobilized on the Biacore chip.
Di fferent concentrations of GW CSF were injected over

wao b@ogsusdmce as i ndicated. G obal fit anal ysi SPOEEBS2009/041981
carri ed out assum ng a l:1 interacti on usi ng Scr ubber 2

CSF e)égésté E&t%)g%zﬁ] e ﬁ)bé/ OFS@FE‘? ggc% ve rgfu ﬁi%’om tercs)mgle

experifibMGRS &ﬂcﬁ&rﬁﬁ‘é }fs‘li/) Cﬁﬁom@r&mﬁeﬁh &7 A0 SavesD aa&ng cffdns 1800ng/ml
non- gl ycos d GMCSF exgressed in E. coli

were apjphiestaiGM &lilc@mdsrrellsraéiﬁrc peint sapresants ese@ntissmdérﬁ cgror for

e AL RERSS S ER IO R BB s

(Graphpa@).i ed to GV CSF coated wel | s. Each poi nt represents
nmean + standard error for triplicate determ nations.

Si
[0013] o?{é%a ((‘@ig&ﬁ J%ng?gdoe?rﬁmfs@ ﬂﬁ‘ﬁhg (g:t(‘)%le tﬁll%t I@gg to a shared
epltopELEHSAdplm sbated vith SDlngdvdgoﬁfecdmblnmtd}MwSE weee ipbuatragad with

sron Bl B FRP SRS S0 OBy et it

50nM 5%?1?1@*6'&1@4320 rﬁoﬁﬁylﬁ‘t@& L ReshaybiREng M a@ﬁyddsrﬁ{ﬁgﬂ%utrawdm-HRP
contfol antibody)” toget her vvrt % bioti nylated Ab2.

conjugBteothmypeatled ferminndinglto GMAESRgvasder Hgiéy evfogd Bgs (B). Each

pin B s RO o SRR b Sl Byt O ve

perforf6P L BE PSS PRS0 ftwak q0ephfagr ror for triplicate
determ nations. Signoidal curve fit was perforned

Pri
o0ra1 Y LA PO S AR U prl B0 Qs o
each aﬂﬂiﬁhdl@tv@eré) incabatbd avith iOBagymINEVE CSR b aicablated tithQU B YQelts for 16
and incubated with U937 ceIIsJ r.16 hrs. 1L-8
hrs. Hsgé?‘éﬁ'@é inta the quiEresPemaRnE WA Asismined er mi ned
by ELI SA DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0015]
As used herein, an "antibody" refers to a protein

functi onal f] a. bi
structur a|d’%®§§f¢ﬂ§)j§s§u@$ ‘ﬂ@ﬁﬁ%ﬂwu d
[001 5]S equB&Endrfial ad SnfifSRYRERRG0 RYproBR f@ﬁctﬁiﬁ'ailil déftncA®k A®inding
derived fromthe framework regi on of an
protein md_ﬂmlgtumib{ dafined @@d}m@’l%@ ghingraciisemednee Hgt is recognized by
t| b ant i,.bod consi st, of..on
one of r?]gas BtVF(g grgmstB% gr@gﬁ Jéh Te§¥0éln°§n38 .élaII%ISl/’IO gloguhn-enco(amg
gene off airruﬁradh e ploduRRatb&ies. 1A aRtiHody 0fn LoHELL0 60bsH thétre
genes. The recogni zed i nmuno Ioburrn genes |nclude t he

polypen@aé?ﬁasubstanwlar engpdsDy igumuneglabulin genes 9% fjagments @f mu
1mmuno%i§o§11§9 &9 I’[%g rgc%gﬁ%fe% ﬁﬁrg‘&ﬁ%@o@l&n@eﬁkfﬂcﬁde t}he kaHga larélbda,

ur in-var
alpha, ghA& S ﬂdelerd epstlogiahd &1u dﬁaaﬁﬁt regiohgeiieiaas wWielhuymgtiad nS are
i classified as ganma, nu | pha, delta, _or epsilo
immungglobmlin yaxighle, rqgéqq FFRCS. h%lght chains are classified as either kappa or lambda.
Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in turn define the

immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively.

[0016] A typical immunoglobulin (antibody) structural unit is known to comprise a
tetramer. Each tetramer is composed of two identical pairs of polypeptide chains, each pair
having one "light" (about 25 kD) and one "heavy" chain (about 50-70 kD). The N-terminus

of each chain defines a variable region of about 100 to 110 or more amino acids primarily
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I mmunogl obulin classes, 1gG 1gM I1gA 1[gD and IgE
respectively. [0016] A typical imunogl obulin

W@ 200bitbsolyy) structural unit is known to conpriBET/EHS2009/041981
tetraner Each tetramer is conposed of two identica

wponB e SR BB A B R, PR s

chain (¥Q) fferkPthesd MghNmidees¥ eitiref e@p@hveﬂyau n defines a

vari abl e reglon of about 100 to 110 or nore am no

00124 F3RBRSL By P AR B0

binding BsdctficityHFor efaiiplé, Cthérh @feca hingiher ofimall hahamytenkﬁli allmbody

respectively. [0017]. The term "anti
fragmeRisr his 0 BXaUERIF-RFBSI dHacsty aa;anﬁdb%@gﬁi Hﬁf Iy gf%} ififle linkages

F
B e
VH-CIek bymldésulfiegmind. dhg €692 aweyetret ety ugderenind qaidlumlsmbreak the
dlsulﬁgq lafglggne glleél?ql%g g%f)ll’l agtbe S hl L Epéﬁﬁ'f@?g 20d1 regd 0 %ﬁgl? n
mono éf‘l ned rhe rP/é‘x'Io%r 1sbéés§htﬁll§ dh fFhEI QithQrast: of-flli@mﬁ%@ﬁg)o% (&Y

reduced under mld cohditions to break )
Fundaxnemal Fnirendlo gk X¥GE. Pault ¢, Ravieg @resegN oh (1998).cbya more detailed

descri %gvo ﬁh}%%’é bo%g (fgagglghfs? gWI@% v@égsoa%ug?(%r ﬁz}?‘fxgﬂg fre d-gﬁﬁed in

terms (ﬁ‘tﬁ@ Gl{gaﬁﬂincﬁf ah $@8et ant A af skhiImoin @ﬂ)}ﬁ&}late‘ﬂiﬁ ﬁa@ﬁiﬂdhts can be
ven Press, N Y. (1993), for a nore detai] ed
syntheaé@;bdq oy WHlizbigesonalHaas E‘élgq?@ﬂﬂgé')or Cmecally Thus, the

term “2g lbod 88}9?0%%@#}1%9&/ 1|n£: uﬁ foﬁd%frg%ﬂ%fg‘rs]g p &L,I%F({I’\i;a, F}{ t he

modifiegtunesfivetiote iritbodies ag ﬁl}&ﬂiemzed nsihg rex:;bnﬂaln&mt DA\ oethodologies.
by utilizing reconbi nant DNA net hodol ogy or
ch . "o, SR .
o013 SR EB e W1 ASAD il WY, peirignbptng sl
chain amibbdies eannbasrhesf th\atmdm aaatsldgtﬂjmémepnds vimtiesgz ehhg@s&ihaigl Fv
odi.es

o b t hod |
antibofi S GLHar cktda Y] RUETA FOTE SURR VY FERGrHaR & Joined
togethéBlrédiy& tRioRgh § @ﬁlﬁleﬁn&@f)'t@ esthes c&ﬂiﬂhb&%ﬂlﬁ%phh@t The single

exi st as a sing e pol ypeptide chain), e.g., single
chain Ishatitiboly 1m¢qvt_a,tmﬂe émkmgv nofL thetrnyy b¢ expapssechfram\aricigiv ecid

et R SR A LGB B BL ARSI
encodifi@ Mnk&YeLs Hrtonpeqill Bec. Nhe Ashd1Pcs US)@BB 58v9-3883,1988). While
is a covalently linked VH VL that may be ex?{r essed

the Vifandrizara gennsicted de eerhi asel singlenpolypeptids dhwp. the e ng. domains
assocu‘gtg %?1? NG S erit a} hf@rﬁ ?Atﬂ’[?ﬁy g?rgﬁlgc? 1078 hy ant%rihér @r'agl%gll‘ltb%gﬁ‘ such as a

eenco
disulﬁﬁagtabtl’@adiFV ﬁlkFV}J%tthﬁraQﬁ&&s baBaso H&@&))eratém Ielge ushg VH

and VL are connected to, each as a sin ptide
recomelﬁamecwewsaﬁl&bwrafawapﬁgs 380eRs 0 amsh ol GReA mpthods.
Antlbd%ﬂesacgg.aﬁgq%(c (?endlﬁl]lt &‘nﬁﬁh Jdidsr agment form such

as a disul e sta I |ze dskv). Qher fragments

ca S
[0019] Rn%lao 1e of tgee Pn%rerallttl(()en also 1n%1ude lljle.avygcham dimers, such as antibodies

from camelids. Since the Vy region of a heavy chain dimer IgG in a camelid does not have to
make hydrophobic interactions with a light chain, the region in the heavy chain that normally
contacts a light chain is changed to hydrophilic amino acid residues in a camelid. Vy domains

of heavy-chain dimer IgGs are called VHH domains. Antibodies for use in the current
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reconbi nant techni ques, as soluble proteins or as
fragnments obtained fromdi splay nethods. Antibodies

W@ 2009484805 | ncl ude di anti bodi es and m ni ant i bodP@&BUS2009/041981
[ 0019] Anti bodi es of the invention also include heavy

chai.n S ' . S
IR B AR Rk |08 SATRSS el P .
Cortezciaasmﬁiﬁ, ehal &CdmenRdse 6283 BPREMH2004)nt er acti ons with a

l'ight chain, the region in the heavy chain that

no te o . ..
00201 TS0 SR i o5l by CAABRp gpin compriig
the se@mmﬁé ofFrafnetwerkvl,-CIbiRL rFratnemorkIQg GDRY, and &t dneevovkelBl, including

i ns tibodies for use rrentj nvention
CDR3§ 204 fwépﬁ Phigh sggments aﬁe@d&}m tﬁ Sfu%qgm‘}a{ B2 agiupnoe of
rearr ﬂleﬁ%ﬁﬁ@ﬂéﬁ? ch8i88ind SieBt chafsPV Ir@ﬁo g&ﬁ’ég QRiafing Btce?l’ﬂ
ncer Res 2853- 2857, 2004) 0020] As used
differehtatizinn, A *V-seggenth as nesddiesein mfgm t@ﬂl@lrw@ﬂy ofjtheiVatsigeon (heavy or

o chf) 8, 2B BRIk Yo ARGy

encode@m &0k 1EFRIER Karfth FRA)I Bd} tReHirpbics ol tifs R, thet'8egment

V-segnent as a consequence of rearrangenent of t he
of the hght\ehaintvatiablg mesion grﬂeﬁeﬁhmmdégﬂ thﬁuéeﬂé% upin CRE3
B-cell differentiation. A "V-segnent" as used herein
[0021] eAetiSed Ieréingthe &GO -s@Emeh réfefs&g iaans(etl&mcy obthelviagihble region
chain) that is encoded by, a Vgg The V-segnent of

enco qdr@nrfg&vgg chdrmigamorinredfiadgh EhscdRA- i endggrpous J-segment
is encodﬁ %ﬂggﬁﬁﬁtﬂhf%l ghe pur poses of this invention,

segnent 0 ht chain variable region is
defi ned as .exf FR3.up to

(0022112 83 Sk i AP at 3 CEGHRRIE FeEaCRy" Lo 1 thehree
hypervaHRSIB IBOEEinRhcH Hifiry Bt ﬁ@%ﬁﬁ'f@tﬁ} "FRGRRARAK' C&Qﬁhk 8dtiflished

a Ctermnal portion of and the FR4. An
by the éllghb@'elriwazy dhae gambﬂe regionp.c BheGDRs asgpimanlyggspepsiblerfor

bindin S QR FIABRELAN Pt arm T, g SR ExsPicpb sfarepfo o

CDR1! CBRODESRECDRBEAMABradbRuERBI9 T Sarfiii ﬁaﬁfth@Naﬂeﬁni&lhgtand are also
|nterru t the four "framework" reglons establlshed

typlcallmieml@m bythg cheiavy v the particaler €DRaigilesated. Hihas é@@mnple a
Vu CIﬁif 1sﬁ{>éag<?§nl.kllt%g§%%%scfogg1§ of ﬁxr h%éﬂﬂéﬂ&ﬂl 5foth9Qntﬁ1%|dg WEnh it is

an an eac are typi ca
found rviie@édsadvt ODRY i€BY CDRDRdM the (vafiaikd domuaimte theelight chain of the
sequentially starting fromthe N-termnus, and are
antlboﬁ)’@bwhlﬁ |1fclé¥fl"91 di dentified by the chain in which the
particular COR is |ocated. Thus, for exanple, a VH
[0023]CD1RBe bejukenaa of thei frarm dveork acgiosl & diliferentrlight ot ]n@vy ebhaiys are

i RO, U RS b 3 e
comblhécgﬂﬁT&k}Qﬂkr}eQiEnJ; HEhaRbhBANt 1ightWhl BBavyt chiathsf &Wb@ to position and

The séquences of the framework regions of
align tHé CDRsantthreé dimensionhlespage. chai ns ar e

[0024] The amino acid sequences of the CDRs and framework regions can be determined
using various well known definitions in the art, e.g., Kabat, Chothia, international
ImMunoGeneTics database (IMGT), and AbM (see, e.g., Johnson et al., supra; Chothia &
Lesk, 1987, Canonical structures for the hypervariable regions of immunoglobulins. J. Mol.
Biol. 196, 901-917; Chothia C. et al., 1989, Conformations of immunoglobulin hypervariable
regions. Nature 342, 877-883; Chothia C. et al., 1992, structural repertoire of the human VH
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relatively conserved within a species. The franmework
region of an antibody, that is the conbined framework

wo egposusodf the constituent |ight and heavy cheCTES2009/041981
serves to position and align the CDRs in three

segmefih I UL BIG, A2 R 7R R e I AR BB TRAR g

Definitiéisi oF dfiti gl dontbiming sidafdréalsd dessribed intthe followisg: gRu,lz et al., IMGT,
Kabat, Chothia, international | munoCGeneTics d %8
3} G005, ana

the intqrpgiiony) ImMupoGenaTicsatatabasey NuclsisridRas 281 21%

thi I e
o et TR UG g 8 s 1
1; 29(1)32@7 9 (204 ); M@dCaﬂIhYn et@ﬂmmmd@-anﬂgeralhltexaclﬁﬁﬁ Contact analys1s and

blndlng\lél[’t-]%ttgrgon%t&_éhf)}g §7§}0é éﬂ}l %%g t(ﬁ)b zg %94%;(1%?@/ %Elé gfgaztm rete I roc Natl

| |
Acad. §& ﬁgﬁixggﬁ 926@%7931%3)%;@?@;{]@@?%&%% Szds 121\4153

(1991);LB@iErseﬁ'eB@Mﬁ)imuMWhodSL bn260€1982); iagé Re@méﬂv! dnﬁgergbqrgM J.E.

re sode n.t fol l.ow ng: ~Rui

(o), P SERATERFER: DR niinRaheh: otd, Bl 1999

Nucl e| c Acids Res., 28, 219-221 (2000); and
[0025] Le‘fEmme Mor'lantigeuiTdetenainanit eafers q ©Aita O VISR toPhish an
antlbo%g‘%l 'I mog#& L\%& ?rhgcis %(E%ﬁ tm] %hrtll:hun sée!r%lcﬁ%d? 01( g&%&ﬁﬁguous
amino @oid$ jiﬁ(tapaﬁai bs&iemaayl eblding df B grcﬁelhe Epipegfagmiind, frdm cbitiguous

Bial, 262 (5), 732-745 (1996); and Martin et al, Proc.
amino Regigls arﬁémcalhyaetalwﬁen Fgoswyo depatping fokygyts wgreas APitqpes

9 hrin e

formeds!t)y tgF{?atrP e48in gra}&é/ lly i(g?’ﬁréé'géltxzégg\g tﬁ &an tirn esﬁj\gh%al%n
epitopd typstaly mh:éaldg:s M 1gadE. 3 émﬂm))re Usndllye m’nleSﬁT |5lm18ul(bam1no acidsin a

Predlctl . University Press, . Oxford,. 141-172
uniquerpgiest conGipafon etk ot diernlpip SR CO@SioR ghepiopes
1ncludé %196 %, 3-8} Eﬁfsﬁﬂo%'a PR OERith &b Ciuchar ARkh&RIP¥sonance.

pitopes ‘can be fornmed both from contiguous

See, €. gx;rEpﬁomMapplug Pradoedin Metbods mrVinlscaler Bolggyx Vap 66edlann E.
Morri E L%foldlng of a protein. Epitopes formed from
ot c 9? us amno acids are typically retained on

gosur e to denaturing solvents whereas epitop

[0026]f o hetgrpy’ bieding spepifictydietegminaat tof PSEY |45 useskin tb%context of the
. enat ur i e

curnt SR e 1, 80| RO i BB SRL B acgsequence

withinla€GIBR région néceddirp for deteaniniiss he bindiy s]jeelﬁanyibf ai antibody. In the
conformati on.  Methods of determ ning spatia
currentigHensionathe srnBRUE Sindipesperiiicity é@ten}“’@ﬁmé %%ﬁ'ﬂﬂ withip apgytion or

the fulft [e}‘lgﬁqa ﬁtﬂ@é@@@yse@%cgs (%’tﬁ@ﬂéciv?'}ﬁh llgﬂtcéh%ﬁ{s miﬁb%y

resgnance t ope’ Mappi'ng Protocols in

[0027]%1&2 ogesd Ilgaeltllv,bi gg‘g;&ﬁ{%% @tﬂ%@" %)/gi 6(6,&? ﬁﬁtlletﬁ)gy are used

interct3RE&Gb Ty Birbfr E@ﬁ@iﬂﬁbﬂ that Binds BGM-8SFYAE thHiBlts! BRI-CSF receptor
context of the current invention refers to the m ninmum

activitg.oftéhoamtibedies may e edantifigdinsing amy momberiof agegengnizsd assays that

-

assess GM-CSF binding and/or function. For example, binding assays such as ELISA assays
that measure the inhibition of GM-CSF binding to the alpha receptor subunit may be used.
Cell-based assays for GM-CSF receptor signaling, such as assays which determine the rate of
proliferation of a GM-CSF-dependent cell line in response to a limiting amount of GM-CSF,
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within a CDR region necessary for determning the
bi ndi ng specificity of an anti body. In the current
w0 paens4sen, the m ni mum bi ndi ng specificity  PCT/US2009/041981
determ nants reside within a portion or the
full-length of the CDR3 se n f t .
arealsp PR GREY FeBlsp e R rnaan Heonyy Pt SE bR Broduction,
e.g., IL-8pFddutMbriCHreapdrish eI M-OSF &dvbuld- anti body" are used
i nterchangeably to refer to an antibody that binds to
1 M : " I : _
00281 S Bkt Bt R RO ] SERR Bfan BBtk ot (N0 GM-CSF
and inlébits $iged@pibyehk GV6-ERF redeptorparsinkibitOMndiBlg dfiGMiCEF to its
and/ or function. For exanple, binding assays such as
recepiqr) | SA assays that neasure the inhibition of GW CSF
bi nding to the al pha receptor subunit may be used.
[0029] CeAk uimldedeins Sarymuldayte MudcOphRageeCelony Stimutptiak Fagior"s((BW-CSF)

as as ich determne the rate of prokiferation of
rofers SRR B AR E EPFOITP IS i 1o BehBeids B2 hfds
molecBBOWEEhQAIT dlcserhatdy 23U RIAKRAL, SNk ledic IV b9 W_Rne Bivated
are assays that neasure anounts of cytokine

within heoeitietinoeluster ep human ehrpmespues $.okhe saquerce s Hredhungan gene and

. GM CSE_exposure.. [ 002 Use ' " | Zi
prote 3 K3 PREPbFian P AN RSP B AR AL oo
binding@ d8mbihhiRAbkcSansli Géhazhi IAGTIY C{tokinGHadbooke Ae Thoihsom et al,

Inhibits binding of GWCSEF to its receptor, [00299 As . .
AcadenpiseRrepss NewnY orkcl 89Ingaga AL o B Hijes- Eigregsipnal structure is similar
to that %tf%ﬂy"ihﬁ'l&ﬂgnf %ﬁflc%r%'il tﬁ%ﬁx%@cid’ e ﬁén%e%]&e %o?ﬁﬁqidar. GM-CSF is

natural Ty occéurrirg gl ycoprotein wth interna
producdd $tutdspelse boadsmbenvofrigflanmaioey mediatonepighdnt af the hemopoietic

. approximately 23 kDa._ .In humans, it |.S.encoded. by a
enviropies g GhPEPIFTA AT qfh%tjfaewafmfheGﬁ-Géfé%%iw ate the
producgilaﬁ%ﬂélﬁﬁﬁ)gﬁig n%%lé%?ﬂﬁ@m@ﬁaée@,%ﬁ%@d ?@?%oﬁg’tlg—macrophage

rotein a he protein has an N r _ .
colonied fjoralbosequenwesellanmad canGtimarate the forrmatumt afreosinppliiheplonies from

.domai n ( Ras h In: . Th t oki.ne .Handbook, A.
ftal YR GRBRYOR oL Mo o RGP TR oA gy mature
granuld@Aes3EDmadréphabty £RI-iHhiBROBpPIcHis SHigratfillbytesiadd shattdphhges.
to that of the interleukins, although the am no acid
seguences. ar.e, not si m.l FicSert |
on20f S HHERSS R0t O R SRS, M ke
the dissSciiti raRMBRGHEL(ks tin') dDAdEI By thadssatiaped faphemtans(k, aime™
. of inflammtion. GWCSF is able to stinulate the )
M"). Brawdibarnatissesianiueqnsishisica by measired yaiag anykRavghmsthed n the
A - r . [ .
o T BB PR SRR AR S BBl b
have aansnovaleht dffianl betie glcks)aharf abioat 10 nMe andofbeyebsttenthan ebdg.500
GVt CSF can also_stipmul ate sonme functional activities
M or PRttt @ 30 BMoAS AR WU ET BGEEOBIOT Y BRI
perforfied BE 9IS .'ﬁfug,%l%ﬂﬂlg Aboffndid] tH%EiBQ&]@Q&ﬁhe EIQQﬁQJm ﬂ_zhf:é an
term™equil1briumdissociation constant” or "affinity
affinitg (dsrmedsated dising ey facef dasndnoresonance), of less than 50 pM, typically less

than about 25 pM, or even less than 10 pM.

[0031] In some embodiments, an anti-GM-CSF of the invention has a slow dissociation rate
with a dissociation rate constant (kd) determined by surface plasmon resonance analysis at
37°C for the monovalent interaction with GM-CSF less than approximately 10% s,

preferably less than 5 x 107 s and most preferably less than 10° s,
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the dissociation rate constant (k< j , time 1) divided

by the association rate constant (ka, tine 1 M1)
wEowol134803 um di ssoci ati on constants can be meaRCF/E82009/041981

usi ng any known nethod in the art. The anti bodi es of

th resent. iaventio r.e .hi atfinity antibodies, .
100321, & gk ebom BETRRGET By SR te 4 PR opapE afiecute i
CDRs GofiSsdortod @Rtk e $AABMbnIRdMAnRhifRM NIk Séquehan. alvaishized

500 pM or bettér than about 50 pM as determ ned by

antibodias mag elsp carmptise tesidbereafctonanerigis insths dramemiogl seguences; The
Thus, ..i 0, sone, e L.aent t ] ' . .

oman 43 Rba ATFESTRREFF R gt p 8RR BARES ifnubBBoputin

constaft 18gI6AN Hugsaived aslibodids th@sslsd suanprie residucs whictadrt Youndswither

) t han about 25 pM _or even |less than 10 pM [0031] In .

in the T6HpIene ADROCHBAY 5 the Hna‘?ﬁqd-%@ﬁaﬁﬁwpﬂé%qﬁé‘gﬁ?-i @ﬁmﬁ@atmn
. Mt S, . di St e,

can be%gﬁﬂg%fﬁs?rﬁ%@%%é{i%Jﬂl t}g@y 512 (e HROE @t ol 308522525,

ermne ce plasnon resonance
1986; Rivehiianiserall., afré 882:823 32T riO88) Eerhoeyeher aktScomcal3h1534-

1536, |86 rmetn Gk G Gh@t Balgrs b opopholpar S Pheese Fhlfsen.
includir]'ig techRighes L&Q%g}‘s@gaﬁ&%iﬂ?ﬁé"%ﬂbo&i@mﬁie?—@lﬁj, RihinhRsy169:

fers to an i mmu | obulin nolecule in CDRs from a
1119, 20029 andi resurtingd (e g.g Steetens et d/diubrmrfol e Wt 2006; and

RogusF gt ot SF GroT e T hmawor k. Sequences.

The humani zed anti body can al so conprise at |east a,
[0033]p0At hemangered "antbedy imthaerpitor of iis werticarelorelgi aengineered

Hunani zed . ant | bqdi es - 0 [ I du 1.CHn
s BT 0 bR PP T AR A5 Aol
antibodyRRNuk€th tEldRneentibh AaEMInkm Ssplebutiasnol bitl@thiaz &dnitaifs Miartimal

be perfornmed using nethods known in the art_ (e.g.,

nﬁur@@neered" by

sequenyg e vesk frem a degeyimemunoglapins Iypicallyen apiibedyrian

joinings} PNEREcE Fheoife P FRainty AR ERR (BED) 95 HETDRS
regiondf #%3headP chal®B2the hﬂef?ren@emmihodyl@ hulm&iLB’H Ségthentiseqienck agl
b s LDV B0 5SS D G 230l A
" , |2€ ) . . 1243 .
BSD gﬁg&ﬁgog%g%g‘%ﬁiﬁglﬁ o ¥pbrtion BUROtexichibarddliacs g
specifitBP4N biiding SpecKicitydetemmoraptitherafore isanhe o € DREFBAmM €R3, a
... of this jnvention.refers t.o an.engi r.ed hunge .
minimg osses ) bR PR e P G Frrip B § LS CUS AR b anyogeion
smallef HanRRIYDRA thiweRfeshiadin @gédiﬁ@%ﬁ&fpréé‘eﬁt inthé M @gion of an
_invention has an imunoglobulin nolecule that contains
antibod)nthedD segmepné Oeish theardted Hopvyrehaigmesm)i enathes gegions ofCDR3-
Typi cal . an anti. " .
FR4 tl'ﬁ%{lgorgt‘grqtbé Hl 1néqsgg<ai?1§gy gf %Irer%‘%}l%ﬁ%enagxgégﬁ i Ig[ﬁl‘{?gé Pdr@lgm%neenng are
providd@ i€ UBIpasst afpBSklior pubRchtiv KIDBB0SIRGE SR aid U pateseapplication
chain of the reference anti body to human VH segnent

publicatéey e 2806498

[0034] A "human" antibody as used herein encompasses humanized and humaneered
antibodies, as well as human monoclonal antibodies that are obtained using known

techniques.

[0035] The term “hybrid” when used with reference to portions of a nucleic acid or protein,

indicates that the nucleic acid or protein comprises two or more subsequences that are not
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l'ight chain CDR3 BSD fromthe reference antibody to a

human VL segnent sequence. A "BSD' refers to a
WEDR3AKRES regi on, or a portion of this regi on PEEUS2009/041981

medi at es bi ndi ng specificity. A bi nding specificity

ol R RSB e B R D gt v

is typidalR3edomtifdhtlyPredited, hadity tio G aldrés sejubides teh@nfrbﬁl@nfdmad
that confers binding speC|f|C|§g when present in the
9

genes greayiged tq;ma]ge.ha Bnew yal npplgicae gﬁfg“l@rly,vg hypridgyetein rpgars to
[ -

oo o0 Gk e 5P R e B o
in natugd)t i body. Met hods for hunaneering are provided in US

pat ent application publicati on no. 20050255552 and US
[0036]P aﬁ“ﬁ@fenﬁ RRLLAR gf* Wi ds@@th‘ﬁ%ﬁPenc@ Q050 34RH80r duRAticid,

uman anti y as used herein enconpasses

proteirh orraexitare thdioatks hatsiree lotudeit hbiddpretein eisvestsir] haadetrumadified by

nmonocl on ant bodi es, that.,are obt ai ped
the ineRRBARIGITTBEST RIS Bk RGGH B ERALHHGRal Ao nuclei
acid orf &Bﬁ:ﬁ? RF fhat theRel id @RVe@froth N6 & Modidied. Thud)e@t,@éddmbinant
indicates that the nucleic acid or protein coqprises
cells extmssgennmthet wabeeiguedwibin thanata\ree(nnmmmbmmy) powafthesell or
r tiopship to each other |
exprest iR et i SHeel Be Wil BBt AR Risr oy
expresfédOAune® y th@wrg récsmbdiantRilidleis Q6ide NERE is Sac@nt nfclédéracid,
unr el ated genes arranged to make_ a new functiona
originglydpaned mcito, imiganqraly by theananypylatipnpiguslele acid, &, usHg
I
ptymb 8o RS OSEHATE OIS 5 MOGAEL 1, R e
operabll YR@G]ge Oif dlffmrmseqm}ﬁéﬂibs; achidved Withns axsedlaﬂudtﬂmolelc acid, in a linear
ref erence, Png to a. cell nucI rotein

form, gfrang¥prestion Vegpicipraed inmgfro ibiiilgefélig DR pleek! eaﬁia&i are not
normaﬁm)cﬁﬁcjéf af¥y oy Et%tﬁfdeﬁet@%c&ﬁlﬁﬁaﬂqg} tfhb? frpd¥estdt®his invention. It is
Ihtroduaction o et erol ogous nucleic acid or protein
understroditha cakt e recoimbmant nwclﬂaactdes madé¢ aidcreantioducad 1pm lmisheell or
the cell is edfrom cel l.

organigh i ML replicait Spppsmthiants) . Gl S R SR pagiery of the

host céiptaﬂte%ﬁﬁ iNWHtR Radip@lafiétst H@vvé\ié? Nk A&THIC A8iak Jonk® prodated
he cell or express native genes that are otherw se

recomubmimlthwgeﬁpb@ssedly rgpligatedanoprieesrnbinartlyy ate séilponsidergd

ol By S SR b R AR 4 v

made @@REfeBbmbnt tchnigRs [, akioph tHe sxprdssibs ofE tedom®ir@nt nucleic
usi ng (lool ynmer ases and endonucl eases, in a form not

acid asdnpird¢d §boveund in nature. In this manner, operably
I i nkage of different sequences is achieved. Thus an

[0037] sThepkdsdtspbeficalBciod seléotivaly) binea? tof v amtibody aurt‘specifically (or
expressi on vector _formed in.vitro by |i atirclg oo

selectlm}y}awpggorpme Xyith, \nwhen referring to a protein or peptide, refers to a binding

reaction where the antibody binds to the protein of interest. In the context of this invention,

the antibody binds to the antigen of interest, e.g., GM-CSF, with an affinity that is at least
100-fold better than its affinity for other antigens.

[0038] The terms “identical” or percent “identity,” in the context of two or more
polypeptide (or nucleic acid) sequences, refer to two or more sequences or subsequences that

are the same or have a specified percentage of amino acid residues (or nucleotides) that are
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normal Iy joined, are both considered reconbi nant for

the purposes of this invention. It is understood that
wo@pme/1uspeconbi nant nucleic acid is made and PCT/US2009/041981

reintroduced into a host cell or organism it wll

replicat n-.reconbi pant | y,, i , i tdde, Igho Vi 0
the e it SQZATRERS BPLTIY 10 7081 1047 E R O A B2 93%
94%, 9%¥4, DBYITONYDIBAL HPRSer Highee Vddntityseieh a Bt fddCregiondwherncumepared

produced _reconfai nantly, although subsequently . .
and aligrgs| for mewdnyTD foresPERdTAAAYST R, CORPATIEqN Vindew fidgsigrajed region)

as mearg?r:e:ng P%?E%%La{{ﬁ of ﬁrﬁ;ﬁ@g‘?ﬁ?&g?eﬁ)cfe. cBHﬁathfledT drBms with default

reco otein"'I's a protein nade
paraméiérs dgsciibed bElowaot by maiunil gligmnerit ard yistdlrinspgttiarhigee, e.g., NCBI

web sitgh pSEh FOUIPFS FROPIARLE bospErmnELy dgnfcsf” STy
oV s X
identic?@ lrsgitfee}nxgsl Mo i g:/l)ﬁlgiéégﬁﬁexﬁgs @ot hReAK1eAbns SRS Al Ridhs, ¥is well as

ective noreactive with," when ref_errlnﬂ
those that havpsultstiutions, apestliad epturadlyacsurringze.pi pelymgrohécen allshc

el S ALY R 60 8 L, SRR o AEES oo
for gagsQnll e AR I1G6RrHly, i(p?(?t@ih%é(ﬁuen% BlentitpMx{stovenh kdpi@nthat is at least

aftfinity that isat least 100-fold better than its . :
about 2ff drnimiotagidsim lepgtheor mard prefesably o0 @regpe thak pspd-100 amino acids =

) “identicall o rcent "identity,"” in the context of
mlengltwr(gyerﬁﬁf;bengﬁq%ég{){éalé (or nucl eic acid) sequences,

refer to two or nore sequences, or subg?ﬁ uences that ¢
[0039]ar & ‘chmpersan windewves asehsasin; waludes CEEeEG 4O g peemt gt one o

aci d resi. : i _ i 2010
e 55 3418 Rl EFA  n  alBsigg AR oo 20
600, uSRHy 283965093 Ubo 3%, 948 usilly alREsd 0®TEbodBRA0 i@ F¥ictor sequence
hi gher identity over a specified re ionf \A,Een corrg)taredﬂ
may bROMBNFS AT B PISRSEAMRRF Bb e SE6 RURHERC oahgipus BOHbIS after
oRR ' ' S g df SIRFInRM} ofSeqiBRSS TR Gomparison
the twégl ghgé%EeAegﬁﬁﬂg?WB%%er@g‘%ﬁ?gquence conpar iq$on P
are well-lgmwirt inrtse mit.t Optishbalignmeat efssteensesifos epinpaisopern e corducted,

e B o T L VAPRRBE D1 2 15e
by the TR AU gRhett A1gShirCa NeedleRnss, aiiriseh,|.y MadeBbl. a8id43 (1970),

sequences al so includes sequences that have deleti on§

by theasaith foraidilatitymssthedofRdarsonsk Linsaan, Preg Myht elcad. Sci. U4
Lt utions, as [, .a r ' :

ss24ENShBL B o e Fhlcy ARk AR Gare T

FASTU2bhRTFASTASInARS Wikddasin Gunetics Sdfavape BackapeGaeyor Cothpuger
can account for gaps _and the |ike, Prefer

: : bly, .protein
Groups 63 Brisned BierMadiore i Dy er b@anis Algiaet spAvSAl igpection (see,
eastabout . ' ' ' th,
e FTLPARRY O 8 B oG 8 199 gl
(0040} ¢ gl Bramirarchateoriams B shissiE T Bl e el sequence
identiéfegnt%.rsg@fe%cé Qnﬁlaﬁ?}gfﬁ%ﬁhe afe BNESPland BE AVIND Oralgdkithms, which are
onti guous posi

ti‘ons selected fromthe group
describedi Altéchgl &rysdi Nat.| Acidst Resy 273389-3492 (1977) and Altschul et al., J. Mol.

Biol. 215:403-410 (1990). BLAST and BLAST 2.0 are used, with the parameters described

herein, to determine percent sequence identity for the nucleic acids and proteins of the
invention. The BLASTN program (for nucleotide sequences) uses as defaults a wordlength
(W) of 11, an expectation (E) of 10, M=5, N=-4 and a comparison of both strands. For amino
acid sequences, the BLASTP program uses as defaults a wordlength of 3, and expectation (E)
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600, usually about 50 to about 200, nore usually about
100 to about 150 in which a sequence may be conpared
W 2009/18480%r ence sequence of the same nunber of PCT/US2009/041981
contiguous positions after the two sequences are
e .
of 10, ¥84 {hggﬁr;p%srtlﬁ‘lggg'}g‘%én%'\\{g%@:‘?(g&e%en%t?Eé“ﬁ {c@tff(%??ﬁ@? Sfad. Sci.
USA 881109 87eI989 ) faligemensts (B)soff 30, exypotadon SHofddnMse, N=-4, and a
conducted, e.g., by the |Iocal honol ogy al gorithm of
compatison pf RotaE@dtan, Adv. Appl. Math. 2:482 (1981), by
t he honol ogy alignnent al gorithm of Needl eman &
[0041]\/\0 fihe termd “isMated, Blpokified,8 od 48olog8ADY putsy refhetogpatend] thayis

suvsabl kol B2 sl bbb ¥ s i s
native 'sﬂfﬁ% PR ahd BéYo neftlj" %Qy%ﬂﬂf AddidHiEnddRthg gﬁ%ﬁl@hemlstry
FASTA, and TFAS sconsin Cenetics Software
technideeslsagfegs @mryl@tsld@cmb@lﬁ@rommq@ or 8igh peefoemancebquid
Madi son, W), .0 manual al | gnoent Vi s
chvom G&isBRY arbrptcubthat TR Bt BT peBRe i B
substaBii£llyoslitifleAU TUB @drmEtpudified” BkBmeldHodibigins esmdeds)that a protem gives
[ 00 Preferred exanples of algorithns that are

rise toggientiplieoriedrand én an plepirenioprticasht Prefegibdnd bmpensiibatthe prqtpin is
at leas? ?9‘%3)‘&? e n?or e%rhlglgra't ﬂe%%clsbgr% ‘@ﬂ‘g @Eﬁi gﬁg xﬁb@sﬂ—leﬁast%9% pure.

dS Res. 25:3389-3402 (1977 and
w15 B AT e

refer tg ?)e r'3F Qﬁiunov‘écﬁchre"sﬁﬁ(ﬂJ af T nt :Dp g%ci'n’llﬁg dcil %Bﬁhﬁbrs fnQwhich

m ne percent sequence for the nucleic
one oranmrdananmlaqad oetstdunss arf artilfieial chﬁanbalmmmeﬁh of Bea$dinonding naturally

7 T L N e I -
modlf'@a i ARE, AdGRHRAkIrS] ﬂ?“o&ﬁmﬂ%zﬁnﬁb hgidGdly@r am no acid

sequences, the BLASTP program uses as defaults a

[0043@?@6 tggg{l? ﬁdddﬁg ?IF ?aggg 1¥|§ Lﬁ'ﬂ% ];Jgétl%@ﬂ'?eg ’nu% acids, as

well afh@fho ¥t dnalod8add aliho 4R mBAcRIAS f(lﬂ&ﬁﬁ)s)mﬂdrl}gbﬁmﬁeﬁurally
(B) of 50, e?\]pectatlon (E) of 10, M5, N=-4

nd
occunmﬁmamp @@ﬂs oNaglly eqcpamgsiming aeid mﬁ@ﬁe@p?ﬁ,de?i by the genctic
code, ?é wal Zfilst s hose 31{1%8 addls B - eclﬁte{ Rio J’tﬁg' gl ggdlgyff}ﬁ[) ngi/éetyer

IS "SubSt an y or ent f'ree
carboyghitaaepadediphosphateriner Mahiny aaﬂcanubgm;cfers tcasorﬁpmmds ihat have

its natjve state. Purity apd hompgenejty i cal
the Sa@é@éﬁlﬁﬁmcﬂsﬁ%%% Ratually eHITINE RpIoEehh F @Q Getoh that i
boundat§ 2 g/tﬁr%@ﬁ v Pez;.neaﬁﬁﬁlg §1'1(§aIPR é‘étﬂﬁ e.g., homoserine,
qU| d ch IS

nce onat ogr y A protein that
norledchle me‘éntnmmmhfoxaieeme'émmmemeﬂwl sullfoalqm e@mimnnablgs ity have
stanti

o e L Y B e e o bl RGP same i

chemlgaci%ﬁﬁéﬁl?é ds¥a r%?raf?ﬁ‘ﬂé’cu'rﬁn?ﬂnﬁlb%fdr MRRoalciCmBfttics refers to
Preferably, it neans th the protein is at |east 85%

chemlpa,lrcempmlmb tpatéfam: alslryctme thaids dlf@m pamethe gaeprplpdemical

0 .
structdite %f & gl?lli a01d lb %c/ 1 n%rs?mﬂarly to a naturally occurring amino acid.

[0044] Amino acids may be referred to herein by either their commonly known three letter
symbols or by the one-letter symbols recommended by the [UPAC-IUB Biochemical
Nomenclature Commission. Nucleotides, likewise, may be referred to by their commonly

accepted single-letter codes.
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[0042] The terns "pol ypeptide," "peptide" and

"protein" are used interchangeably herein to refer to
wa2poligeses of amino acid residues. The terns ap@l/ys1009/041981

amno acid polymers in which one or nore am no acid

A LTCNE A AR T R R R Ty

sequerSs. L Withabdped th YaReGlar hirdléic ABideqwatel, Bolsyrmfitely tn’malﬂﬁad
contai ning nodified resi dues, and non-natur al

varianigaefrsrtp mlgosa mlﬂelcaeld@ vhisherspde dontics] Orr\?ﬁéertt@ilbhlgeélﬁFﬂ@mmo
acid seg}f?l}?és,rogfw fe t, gnuc rg% a3 d&’w?‘ﬁ&%wb@@ rp'ﬂﬁmgkfi&{d ﬁe‘hce to

as am no acl S an am no

essentiafli étletica ok @@0&1@&6 é.p) DﬁimﬁiﬂlyS:bﬁmglmuh,)Semmnbhe Behuseadf It}y:
occurring amn no aci ds. Natural |y occ rrln(mz qo aci
degenespey afithe genshe soda awg@ H@nB@frﬂftfP‘%"t’@B pyclefe 26id€ Sncode

most p%&gﬁl‘é 26 1%?&1 i el ctoti@ﬁ GA®Ihd & g‘iﬁ alfertbode the amino

ydroxyproli -car oxyg ut amat e,
acid al@nﬂh oThig aeet\atergepos@tmmhae jadl ahnaieogspecﬁedrbs' atapdon, the codon can

be altegel (3 31D 4 Py COERRPRIAE CSHAR Josseipgt WEDR Altging e ghied
polypeyﬁﬁé SSchaRieneL ﬁ&d QarHh O IR siléht Q/ﬁﬁﬁﬁ%ﬁs‘ |” vﬁﬁ@dlﬁe 0B species of

mno group, and an R group, e.g., honbser i ne,
consemamfedajumodéied vetidiansi Beeryulucleid ahad smcmqedwrm wihighrpcodes a
uch, apal ogs have .nodi.f
polypepgat 380 Hcribae Rl iR e BVl ar i, B Bl Rgcqenize
that in'c8ft&in R ohfeRts 2AEECIME i 2 aliElFIcGRId (Bkédpt AW vtfictdis ordinarily the
naturally occurring am no acid. Amno acid mnetics

only codsfrefos methietineriand T Gargueinsordinatilyrbe anly codonfof gyatophan) can

be mo@?fgg fo gﬁpdnaoﬁe ét?(?ﬁallg L?entt%gifm(ggﬁg% Iaéﬁécﬂs fyat)ft?r; §1{‘E91{ Varfations of

a nucléidbeidatiivh @wedéy d pelypaptide isiaiplicit[iD 0 dédcribed Eﬁﬁluamned&t}nnypect to
be referred to herein by either their conmonly known

the exprgpsien produe, bufyirhwith respegyio asfBalgpebs sarcesy nhol s
recommended by the |1 UPAC- 1 UB Bi ochem cal Nonencl ature

[0046]CoABits aindto. achlsdqeeddesiame off s]klﬁ\mﬁerccqgn;ze igat isfieidn@d gubstitutions,

. by their conmonl C pted Si e-letter codes.
deletionbgr SAaS ayelrisers. byl PAPEPH AR i TraG Rt St whtch
alters, %HH@& &“fétéjs POAo10 R 501@6% Hs980p&0eRsge Maling Sﬁ@@ﬁltthé encoded

particul ar nucfTeic acid sequences, conservatively
sequelmada; 4 (‘emhseraativaly modiffedrvarinng” mherxthe alieration @@iﬂépsln\mﬁ gifpstitution

encode. ;i d ntlca essent i al ntical
of an gRgReRdeu s PiRiefly SRES b Paidic, SRS as Rl AEb Gl Gotes and
substitdfioR Pﬂaﬁ%e@@ﬁ&l SBIVGSOM prloidasSRALticHally sinﬁiﬁ?fahﬁ@d adidls are well
associated, e.g., naturally contiguous, seguences

knowrBadhesd. Sfich ernservatévely wﬂl%ﬂ veRianty arfanaddigign & angd donejexclude

polymﬁ{%g):lD xréarrga{cngs:c, ¥ gergl On"éllho ollo%gnzlﬂd fi‘felers] l(’)'f’ h%' iff 1'09%2;%81%%%%
conservadvdFads@tutionfoe dﬁe il’ﬁﬁheﬁt diedead) Al@hr&r(lA_r);ec_ilthms(G),ea) Aspartic

acid (b Ghanenesie Galr) AspraEng o RaoFRt R EBng 4D, Lysine (K);
5) Iso%ﬁ%}é‘g glz,% 1 (EF ARG AERIM) Lo ENOHY PRkl Bl ) eryrosine
(Y), Tryptophan (W); 7) Serine (S), Threonine (T); and 8) Cysteine (C), Methionine (M) (see,
e.g., Creighton, Proteins (1984)).
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pol ypepti de. Such nucleic acid variations are "silent
variations," which are one species of conservatively
wore@pfiz4sas vari ati ons. Every nucl ei c aci d sequePCBUS2009/041981
herei n which encodes a pol ypeptide al so describes
siJent_variations of the nucleic acid. One of skill
L wi ot rqdé'(:'g@ﬁl ze that in certain contexts each codon in

a nucleic acid (except AUG which is ordinarily the
[0047] oriTlye mmtmnfr@latem witiboilice thaahmdm highy aﬁﬁmﬁyéo -CSF and are

or d d h
antago%tal C%’S(# hﬁéﬁa&ltl o%gcr?% nsglvlal)ﬁl1 i é%r)%ll cal lﬁ%]]fl%ﬁ Sfegree of
1denmf¢bqﬁm@l4n@nyirmﬁf\t@msw Sdtfuencds] B prefisredfentbotingdnes, cheeBSI
whi ch encodes a pol ypeptide is inplicit in_a descrl bed
sequenget RREBwiitan apBbggycal thoiny prtioagorpsisesiie grgnnrad sqgyence
RQREPEor ROKFFESRACHsHAn (TIES clihies FRAVSNAGR. [0046] As

amno ‘acid sequences, one recogni e

100481, (emplgia Voreiaes ¢ SpRapRiFas WBih S da i ghe RS and
addltloggli%g&l(ﬁ}érh%%y\%b ﬁPﬁidat'otcg letcaﬁllquIﬂ@ g5l £lesrrRy §écﬁgﬁ<§: aPpRQlly, the

perc nt age of am no acids in
portionesfihel 6D RSesxubulire the BSD' murbe cormplictedIRA amammpeabd of human

vari ant ere the alter 0 in_the
gorm- LG SEqIegES i SO AT Ca eI RY ettt Sfqhyding the BSD
differs %‘o'iﬁ h@haRBeriliRCicduerfee 5@ hydhoréehatDshirotcid dnteabl fin. In

d substrtution matrices such as BLOSUM provi di ng
some eﬁnhmdnn«zmaa itheyJ-ssigmienhigonaprises 2 auma@ gemdingdrsegrogivdiyman gremline

sequeng?]s q‘fa'P' gﬁfq egrggf? gte%%%l)l he (Ru\f)"ﬁ flyaaﬁgﬁab% ﬁltérﬂ%tlonal

ImMundURETRE dhtabass (TMGTYsnd vnshsatdxﬁdhe W@Iﬁm}ﬁ&besnemutaibhss:xﬁm-
Typi cal conservative substitutions for one anot her

cpe.cappgelulile: 1) Al anine (A), Aycine (§; 2) Aspartic acid
(D), Qutamic acid (E); 3) Asparagine (N, d utam ne

[0049]( Uhe HymaAr girmiline V(- Spgmény sépeeto(rt():on@ts o5l lmaay nkaif V)}-regions,
Leuci ne (L), Methioni ng@i ine (V);

40  ligifchginaY -segopents; [a)ld 3#%1 ﬁl@aue V)-segmeﬁgt rgﬁﬁgg a(th ofﬂ 621

| Thr e
germh%E?ﬁl{égl&gn%ﬁi. ’ﬁl a?ig{e{e ?1, teh%gg a}re g&glle%%lfe%?ﬁrﬁrngﬁffgf %st of these V-
segmetd, %3 e dontribition db tHebovar{a0643 ]theTMChma/leiNeimty crfethagﬁmline

to anti bodi es that bind th high . affinity t Ci?"
repertojgigds Hpifedn £ gsronencss of alhpoa geriiing fﬁeB’ES'&Pfe@n%i‘Fﬁ qwn and

can be \égéésééal ift tﬁea? 'Hﬁ@éd%ﬁﬁa@e r@\h&&l Be@kagr efcdnde 1bd Itrﬁte'irp

human germline V H an L sequences. In preferred
Engmeenbg,c[ﬂamblickge Uhﬂe(%mgdelu}l(eﬁm; elso ChGDiRHS abf 1902, AMaltidly

of_th ventio ' e ' aci uenc
227 ot hsanaeals PR ERGES 1 HsafbRs o5 SR, 1996,
MolBﬂNEM £5§48}) Conpl ete V-regions are generat ed in which

t he BSDforrrB part of the CDR3 and additi onal

t.h
oosoSHERGER 300, 5 AL A
prokary&t& &Q@k@@'@ué hicropiapsyeitcensfordn &fe&:eﬂ@ﬁplﬁlgﬁﬁcbuﬁirybwmh as

mammalian cells.

[0051] An antibody that is employed in the invention can be in any format. For example,
in some embodiments, the antibody can be a complete antibody including a constant region,
e.g., a human constant region, or can be a fragment or derivative of a complete antibody, e.g.,
a Fab, Fab’, F(ab’),, scFv, Fv, or a single domain antibody, such as a nanobody or a camelid

antibody.

14



10

15

20

25

30

germ|line sequences hi sone enbodi nents, the CDR3-FR4
sequence excluding the BSD differs from human

w@ernHBisne sequences by not nore than 2 am no BCI/US20091041981
each chain hi some enbodi nents, the J-segnent
c ri s A human gernline J-segnent. Human gernline
g'gg’é B§n be determ ned, for exanple, through the

publ i cI y avail able international | mvunoGeneTi cs,
[0052] daAdnba\gecl(amf@n) an&r@MvCSE%tﬂ{Q%{ of filee IRBEILIOR; COBIPHESS fteavy-

chain \yéase mfcoqggqs%gme%ﬂw e?.@%]_The human gerniine V-

St FE CONSI'S heavy chain
V- I)&ﬁllrmﬁhea@cllfdm Yhicgateai seqt{erﬁ'egcmnlbmmgaﬂﬂl LDR1-FR2¢IDR2-
chain V-segnents, neking a total of 3,621 germine
FR3 V-reg| on pairs hi addition, there are stable allelic
co r?t ri %Rt}{%rﬁg gﬁ %ngﬁmhg ari antﬁ § Q?ﬁg%%ﬁl;enE%JI}&QC{NRBEPY
di Sl)earEIM yorafibiitbéd by e hinan gemebiee §-genesagsent.m t ed. The

T T
CDR3 Wﬂvdegﬁgmbd’es&jﬁ?ed%% gth@r Wi 2 Ro@bRinenfaRg V) @8dibM e shown in

irdge, United Kingdom (see, also Chothia et al.
Figure 119 g;ne \Isdgmhens; ein 1227.g7 figny hurmm\ﬂhlsmbcb%ss aT|n SOMEQY5,

om0 S AR B Rl g RSBl

amlno-faf:i@%@@ﬁ“&ﬁe ﬁﬁnﬁ@SEE RERaRB0S], 859201 9@%&% @f@&ﬁs @dbntity, to the germ-
pro ar%otlc or eukaryotic ni crobi al errs or in_the

line Seg@ﬁllltsV 1 1H2merHb b Yo seme w@adlasenﬁﬁa N segned difers by not
more tg%ﬁsgﬂesfﬁﬂesgg&yﬂlggm s vy ?f@%'aﬁx‘fﬁefeabfoﬂﬁn Mb‘(@ﬁhtah PMesidues.

nts, the anti body ca
[0053]; nEhcaﬁM gecalee&%ﬁq%fitamntﬂ@&}yeé Qf {1@ lavenﬁan de@ﬁ Athn TELL,

JH3, Jﬁg%%ﬁ]? S an%&b ggﬁl’llﬂlcf §e§91'g§tn br %gqut%devtﬁ&t'(h\é? aﬁfgﬁﬂiegree of amino-

acid sdquenceridentisy togl lmrdam@rmhac]ﬂ{ksogtwnts dic sprags erabwrhm@bt@dile or
a canelid antj bo Heavy Chains [0052] A heavy
segmepig A hugran garmaligg ﬂé\ﬁeﬁg‘?—mﬁntl body of the invention

conpri ses a heavychain V-region that conprises the
[0054]f oThoGDRJ1E4leoreorhprises peduaness thes avgydertyad from & bynami-segment.

TypicSRHS GIOgHGT ot P e ss PABCIS RED SRS B ghChlefe'dh 2 amino

acids Ma@ﬁﬁﬁ\éeﬁﬁ tlﬁle FRAgmemt Th bypicd eﬂﬁbocﬁnﬁﬁtﬁﬁme Jeegmkntisequences
ene segnen
in CDRH% are fromgthe same J-segment used for the FR4 sequences. Thus, in some

embodiments, the CDRH3-FR4 region comprises the BSD and a complete human JH4 germ-
line gene segment. An exemplary combination of CDRH3 and FR4 sequences is shown
below, in which the BSD is in bold and human germ-line J-segment JH4 residues are
underlined:

CDR3
R (Q/D) RFPYYFDYWGQGTLVTVSS

[0055] In some embodiments, an antibody of the invention comprises a V-segment that has
at least 90% identity, or at least 91%, 92% 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
identity to the germ-line segment VH 1-02 or VH1-03; or to one of the V-segments of the Vg
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Exanpl es of V-segnent sequences that support binding
to GWCSF in conbination with a CDR3- FR4 segnent
waelemens4sesl above together with a conpl ement ar yPOL/US2009/041981
region are shown in Figure 1. The V-segnents can be,
m t he h n 0

regionEitham aff® T OF & R PP BO BT or VERPIiso, Vi i, o
VH#5.segnent that has a h| gh degree of am no-acid sequence

identity, e.g. at | east 80% 85% or 90% or greater

| g REETROY, Y orthf¥% EPRYHhd/or CDR2
[0056]1-%0%&%%%0%&% 0 ‘lg?egﬁgﬁ,et e V-Se nt differs borC =
showntinFiguee & Fh:aafxaﬂrﬁnlaf @8 iantiteslyfof ¢ iiAntibn @Raydrav/BlCDR Dthat has the

e RN b B a2 Ao ko

or WIWAG) }ﬁ(ﬁ@ﬁlKlqis@Qf(?@'an JH1, JH3, JH4, JH5 or JH6 gene

ger I ne seghen or a sequence that has a high degree

0057 BRI aSOHER o AL b U TS CBA Rt o

the V38EiGh WeghtdhtsSshawans Bigurd0add a DR CRREdngrses R@V@)Rspy eg.,

sequences that are derived froma human J-se

RDRFRY IR pyRQIWé’Yom@ s, de serap embedieientsi %rg %h@NB§§F antibody
differs b h

of the alva}qni H’lé"l¥’ o1 éexgi1 ple; h&ﬂeaap(t?% - IIE'@ t}%gh%s‘t ﬁce uman

R(Q/DJRERYNEIY WENETLET VIS8 aﬁH)BKEDRI End/mO@DRBels Shmm in Figure 1.
J-segnment used for the FR4 sequences. Thus, in sone

(00581 SR SodihBts R i of £ 930&}95@&1& ﬁf‘v%nﬁct}?hﬁéfme that
tran

a conpl ete germ I ne "gene segnent
has a l:&mhﬁp bpecificitgrdetenainantiR (/ DIRRPTE, aﬁdﬂ)momequumwgrmhne VH1

oS BEL SaCh e B2 |50 L0 TR, o
CDR2R« n%%dﬁ)hu%ﬁé%ﬁgm%@){%s[ 0055] In some

nents,” an anti body of the invention conprises a
e t.that has at |east 90%identity, or at |east
i/gqggga!gg% 94% 95% 96% 97% 98% 99% or 100%
|dent|ty to the germline segment VH 1-Q2 or VH1-03
[0059]or At light akainpf am@ntv%%rﬁr@ pdy ohiBe PricBirbHeRMRISHAL lilglilt -chain

| gur e portion of VH#1, VH#2,
Vere gl@ﬁ%? ?}Plgqge% %ﬂgg’mg[%%g%}wl n sonme enbodi rrents the
1)) hurﬁémi%fﬁeﬂdm Q/f-sdghfbn’k/kéqﬁlagieﬁ popssiag ERRCTAR t/FR2-CDR2-FRS3
shown in Figure 1. For exa Ie an antl
2) a CDR{-3riegion comprising thesegysmee &&%ﬁ@%@%‘vm

IH or a CDR2 that has the seguence
F q
QQ I\WMCI;T NYAQKFQG or W NAGNGNTKYSQKFQG.

3) a FR4 contributed by a human germ-line J-gene segment.

The Vi region comprises either a Vlambda or a Vkappa V-segment. An example of a
Vkappa sequence that supports binding in combination with a complementary Vy-region is

provided in Figure 1.

[0060] The Vi region CDR3 sequence comprises a J-segment derived sequence. In typical
embodiments, the J-segment sequences in CDRL3 are from the same J-segment used for
FR4. Thus, the sequence in some embodiments may differ by not more than 2 amino acids
from human kappa germ-line V-segment and J-segment sequences. In some embodiments,
the CDRL3-FR4 region comprises the BSD and the complete human JK4 germline gene
segment. Exemplary CDRL3-FR4 combinations for kappa chains are shown below in which
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[0057] In particul ar enbodi nents, an anti body has both

a CDRI and a CDR2 fromone of the VH region V-segnents
WG haan34sns Figure 1 and a CDR3 that conprises PCT/US2009/041981

R(Q D) RFPY, e. g , RDRFPYYFDY or RQRFPYYFDY. Thus, in

e miF R AR S 5 B0 T ARG p Bl s sgonces e

underline@: sequence R(Q D) RFPYYFDYWGEQGTLVTVSS and a CDR
and/or CDR2 as shown in Figure 1. [0058] In sone
cpeyrbodi ments, a VH regi on of an antibody of the

meééﬁQEﬂas a CDR3 that has a binding specificity
QQFNK ecdam@bix R(Q D) RFPY, a CDR2 from a human gerniine

VH segnent or a CDRI froma human germline VH . In
SO Q £1 o AhEY AN ubAdRRs. Afrfsobdedfbodiment
[0061], ﬁe@% ?ﬁ@%ﬁﬁg g%lc tS TN, Light chains [0059] o

the seg_thdmtsgjk&ve ahkeast 80P soquenviciidd@iityOSF lamanbgrayliog VlKHH subclass, e.g.,

ntian caQ i ses at .' [~ n V-region that
at Teast 6 ooy tpﬁﬁgﬁ%ﬁ?%%a% tngP R BAZ! Syt oodimes the
Vkappy'swm g SISO nfRERIah A8R6sifiRs froaPRK IHARE - EPRAerR3
regl on conprising the sequence FNK or FNR,

emboderngnts tWNmrIerﬁeg@m}{sn@mb@)y of thRnventionrtiab at ksast t8§%

bNQro) b 0
identic] LA RE IR e S P AR WhpT v R oo 1o
identitP¥aip hemah kappAARBaneR GuQRace bhay, %g@&pﬂfosvnhh g 1] for
conmbi nation with a conplenentary VHregion is prowded
exampjey the Yngegmeant sequsaeq ofr‘ﬁﬁ#w Ky i;mﬁ%lquence
conprises a J-segnent derived sequence. In typical

[0062]e mhodnteasmitodithérets, the Vgrpmentsefqhe Ve eiomhdSRIBR &aad/of GMDR2 as
the sane J-segnment used for FR4A. Thus, the seguence in

shown dip frigugirbo BPTrRHTR GraY 2efitady of Bie RBEntoB A ieyR a2 IR prgiuence of
d
RAsqg Segnen;mimgﬁdm& S CDRD REqén SRR AR

sequences some enb nent s, the CDRL3- FR4

[0063] | C? | S i‘ﬁ%pgqe“ag ?1%{ Zﬂgré&sm&%gﬁl %}E&gqug&og }é‘ﬁty have a

CDRI %ﬁ&f’a Iomu Hfhsccfn%mz!{tﬁﬂ% sEO%h NPo 6F tROVVWRRRhRWI kHE V| regions set
whi cht he m ni mal essential binding specificity

forth inlBigoreni aratha CDR3s3equance tha conipased FJN& orsEHBeﬂge thed?BR3 may be

QQFN@W%@&%E@E@E%%@%@ le‘ Tg%chl;n S, such a GM-CSF antibody may

comprise an FR4 region that is FGGGTKVEIK. Thus, an anti-GM-CSF antibody of the

invention, can comprise, e.g., both the CDR1 and CDR2 from one of the V| regions shown in

Figure 1 and a CDR3-FR4 region that is FGGGTKVEIK.
Iv. Preparation of GM-CSF antibodies

[0064] An antibody of the invention may comprise any of the Vyregions VH#1, VH#2,
VH#3, VH#4, or VH#5 as shown in Figure 1. In some embodiment, an antibody of the
invention may comprise any of the Vi regions VK#1, VK#2, VK#3, or VK#4 as shown in
Figure 1. In some embodiments, the antibody has a Vyregion VH#1, VH#2, VH#3, VH#4,
or VH#5 as shown in Figure 1; and a V region VK#1, VK#2, VK#3, or VK#4 as shown in
Figure 1.

[0065] An antibody may be tested to confirm that the antibody retains the activity of

antagonizing GM-CSF activity. The antagonist activity can be determined using any number
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[0061] The Vkappa segnents are typically of the VKIII
sub-cl ass hi sonme enbodi nents, the segnents have at

wo e@st13809 sequence identity to a human germ i PET/UKI0D9/041981
subcl ass, e.g., at least 80%identity to the human

erm.line VKIII . . hi '
ot ncige e BBt RSB SHET Sy e R BRR BV
using dnfyAMnBEt bi Adys thit 248GV TBPdUARIDIS Fot Bamfle, lcebased assays for
V-segnent of "an anti body of the invention has at | east

GM-C8Bgsdenionsignglingy puchas|assys whishdetermnedhegaiggbprobiesgtion of a

% 96%. 97%. 989 9 . %] [ ]
o B e S BT et B i
used. Sﬁglgﬁrﬁ%/r%gf 10delleli\i;ﬁgbxﬁt[aglgggr ﬁég&'ﬁ guehndn sequSvecKnhneyik#Hal,,

, or V . | .hi sqme enbodi nent s, .the .
(2007)\Wighmeiveolo P Do) 1L SR R BT BRIt is
desiraf QA1 S Bt A B Rt Ao R R R el 7%
80%, %@FVG;@NRQO%QM the GNRGom e QuEvIGEeo SISSRADAY [chdE3ic diP/2, e.g.,

particul ar. enbodi ments, an apti -GVt CSF ant i hody, o
woosf Hsbed e R HomOn At TR TioRog OB ARl R G102
and th@8DRIOWidie@B§ Kabatt he V-segnents of the VL regions

set forth in Figure 1 and a CDR3 sequence t hat

copRiEles ADKNGH FNR, e.g., the CDR3 may be QQFNKSPLT

or SP inents, such a Gwv CSF

anf m%%ﬁ%ég@@ﬂagwegi on that is

FCEBRIAF! K RDREPYYEDRNt | - GV CSF anti body of the

i nvention, can COI”@I‘I se, e.g., both the CDRI and CDR2
f r 6PRdAe of KARONNGHNYAons shown in Figure 1 and a

835@%@ r_eAgQRtS t is FGGGTKVEI K. V. Preparation of
ant i bodi es [ 0064] An anti body of the invention
My DRIBr | SQQENRSMLTL he VH regi ons VH#1, VH#2, VHHS,
VH#4, or VH#5 as shown in Figure 1. hi sone

o ITERL P ol . iy _
oo B S G b
bindinghotiwityi andRiffinitye Suchltechnoyves mchuldiBIdBAsssayhes wall iapbuding

VH '
determigings it B GD U SIS TR EORA FRygmple.
afﬁnit)%g MHLaasmahaysy, Ei@la@%ﬁiﬂfe@feilomét%f)@sﬂg £PoRéib PNHnEBY View,

tested to confirmthat the antibody retains the

CA) Qatsett bidsensonf Anan@lyslyi of ithein@ntosrypicallbings with similar affinity to

nt agoni st, acti vit be i.ned using an
both gﬁ'&ﬁﬁg?%‘?a %H‘BBE%‘%Oé,%af%ﬁgf"&aPﬂ@f‘ﬁ'?gﬁ ferati og asgays.
Anti -G\ CSF anti bodi es may be eval uat ed usi n% an
[0067hudingbodies efstha jryentien compeie Witlel Yo RiREINE éh! M&YSF- The

s AT s U S e g o
CSF imdi&dtésf thstahé atibokly dinds to the same epitope c19/2 or to an epitope that is close
to, e.g., overlapping, with the epitope that is bound by c19/2. In other embodiments an
antibody described herein, e.g., an antibody comprising a Vi and V. region combination as
shown in the table provided in Figure 1, can be used as a reference antibody for assessing
whether another antibody competes for binding to GM-CSF. A test antibody is considered to
competitively inhibit binding of a reference antibody, if binding of the reference antibody to
the antigen is reduced by at least 30%, usually at least about 40%, 50%, 60% or 75%, and
often by at least about 90%, in the presence of the test antibody. Many assays can be

employed to assess binding, including ELISA, as well as other assays, such as immunoblots.
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G\t CSF- dependent cell line in response to a limting
anount of GW CSF, are conveniently used. The human

WQaRoob/138h3 line is suitable for use in such anPEEBES3009/041981
See, Krinner et al, (2007) Ml. Inmunol. An antibody

oosst, Pl BT SShFAE S bR RS b st Bpf L man
germ- ﬂtf%%@%ue%@&%av@ %%Vl(ﬁfslyﬂieeh dagekibad U patefibap Eﬁ%tloﬁ%%h&'ﬁ% nos.
or e antagoni st _activity of the antibod

20050235i5H2 and; 2@06@/1 34098).g Antibgdhy3itoeds1oay Wﬁ@ﬁeSﬁ%dsmtarﬁ@ltable host cell

B

systemS] al WWW&WNR%HWEQMMEHM to the
KAS A CDRL2 SASYRSG CDRL3 RSPLT

extracqjudpts Tgdiymp t\;ntlhmlpmay berigrresed fra feriakrells m& et |coll with or

i IR HOE, R R ity B s -

coli ar@8edotibeti ingSipitenuapphtatanOOWOéSﬁal oy surface plasnon
resonance or interferonetry. For exanple, affinities

[0069]C a’fo ggnegﬁ% SIGRINESk- B}ﬁdlﬁiganﬁlSS& 'OHE B e "aMRglons 'éitn}fégn?entlon

Mountai n Vi ew, Cct et bi osensor .
e.g., smmnn 1h<leguroﬂ nsmembrmdmﬂmnetqf plnec‘dHrggntanruféhwnvmtmnne gaghown

in Figip | ebpteSyg0n 7Y RDE PEDORCS BFThE 1 HOUNE RS b REEm:
Thus ti{d Mhb%h? f gfb‘a rexgxleﬁ‘s@kl ¢ alsOF xglﬁagiFab’ (%ﬁtaﬂﬁhé bt Mmﬁfm@gl'obuhn

ant 1 body scribed herein to block or conpete with
hinge @hﬁéribe)‘ &(ath, Ndorgedthy deiifideibodd fatration hetiveti thednmgetmegyences
inds to the sane epitope ¢l 9/2 or to an epitope that
of two.ng ‘anelseuley), wholg imnypagiolpn o runfea'teﬁ mﬁ?ém@%lr%lﬁéort 3¢ fusion

proten{ o Cporgga‘}&@r% &Je%gryoh@h(?stt Qgﬁ ﬂ?&gﬂgﬁ?ﬁ}e‘%o@@ceﬁ%'b Q¥ etion. A

de<t erel risin
methichiti retidice@ap Bpﬁ@mﬂlyrbatpmmm tlmh@mnmi foe ekalhple in polypeptides

rowdedln Figure 1, can be u s a.referenc )
produo&ﬁtm BT P S5re xRS U FYRF T dASh ot ot é?gl%{ﬁtqeﬁaﬁvg herein may be
§
T e

combinafons efiteavaand !hghitthainfs abd shaivmgn e table in Efgarehce
anti body to the antigen is reduced by at |east 30%

[0070]U31Fﬁé Mﬂﬁhle's B8 &e iARGbn 480bit BRICSTFAY Hor Hofiwatidide 8f ben

| east about 90% in the presencé of the test
1nh1b1talg GM@GK}F bivaling tesbaresepian ab@exhlbu high affinity binding to GM-CSF,

e.g., 500 pM. In some embodiments, the antibody has a dissociation constant of about 10
per sec or less. Not to be bound by theory, an antibody with a slower dissociation constant
provides improved therapeutic benefit. For example, an antibody of the invention that has a
three-fold slower off-rate than ¢19/2, produced a 10-fold more potent GM-CSF neutralizing

activity, e.g., in a cell-based assay such as IL-8 production (see, e.g., ,Example 2).

[0071] Antibodies may be produced using any number of expression systems, including
both prokaryotic and eukaryotic expression systems. In some embodiments, the expression
system is a mammalian cell expression, such as a CHO cell expression system. Many such
systems are widely available from commercial suppliers. In embodiments in which an
antibody comprises both a Vi and V|, region, the Vy and V regions may be expressed using

a single vector, e.g., in a discistronic expression unit, or under the control of different
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enpl oyed to assess binding, including ELISA as well
as ot her assays, such as i mmunobl ots.[0068] Methods

w0 20091154803 sol ati on of anti bodi es with V-regi onPCT/US2009/041981
sequences close to human germline sequences have

revi ously been described S_pat ent | ication
promoff i SOOGS0 0SB BBE 5L A 5006 0% Beaye lng scparat
vector&MA NQPEIV | FcBloArds@iesdib¥d BerefaRb R SHtRshallf cempHid Dikthididgd at the
cell 1ncluding manmal i an cells, yeast cells or
N-terngneskar yotic cells. For expression in sonme cel
systens, a signal peptide can be introduced at the
[0072]N- harafiibeds dfahélinvestionsaay B¢ produded ih hey axthbaad|formats, including
medi um Ant | bodi es may be secreted from bacterial .
as a Fabep Fab'st:Ef#bis amcF 6o  dfyR. nAB At ady ot thesmesrijon can also include a
bt . . .
ruma PSR g 5ol p SR OhERpSaghsh iR Shudh Ll
lambdapgistanatdgiom. ZIRHRAPHEREN cqri3GBOiegim igeften aganma chain constant

. CSF- hi ndi ng anti body,. one of, the V -reqgi ons, of. th
region; K HATIRR, BTG |5 BETTAn ERTBF e Of BB dEABR Rk o n other

embod@Ent®fthé BRiv¥ey negivens 1A, t he invention, e.g., shown in
Figure 1, and expressed in any of a nunber of formats

in.a suitable expressi.on stem Thus<the .antib
10073 rEsopi et e R oLl Bl VP KT Vi
VK#3] SFUCR0b olglien , i caehif@OWRR & Bhmalr kagha)codstafifiegioR de. LY SEQ ID

di -sul fi de bond formation between the hinge sequences
NO:1®tto foma thapompistedight-€B3in. whol e i nmunogl obul i n or

truncated i nmunogl obulin or as a fusion protein in a
[0074]pr BksvmkodrhiSodimhents b thedhventibnshe Valrbgioris doaibineisd llendrhgamma-

host cell or by secretion. A nethionine residue
1 consisp regioar 1Anbaitghlegamman] f pHeiyRe ¢anrhe dhgsen, pugh aéﬂa%@l&type-

T, D RSEIRS S GGRY BOA FoRORES L ion o
SEQ [DEN@dil  thelt huistahV g sedécted fromeV N1, Nag#2L NET#3 ViBH oaVEI#& {Figure

IR e R T e
VK#4(BRAR] 1 e paRbhiapahssdifbnts e %{ﬂfﬁﬁﬂg'h@@ a k@%@%&t@ﬁ@%m as set

receptor activation, e.g., by i biting _
forth ibiSEQ) WYNOo1Q, hed pdcant dhain condlantdegiontas ketghrthain $EQ NO:11,

i ndi ng to.. F,. e g.. 500 pM 1n so e di.nen s
where dhiegRy @ iyl segtat B ncsh P ERTnE PIRHER Cibipasions
from tR&SeqBbitced bet!fEES in Netirel 10 apVHIQUWEHBY LY VHOT WKAR ) VH#3, VK#1;

antﬂbody with a slower dissociation constant %%ovide

d) VY ohAs @) ViR B B b N2 2 Fiioa W ; N A Vit

e . i at has a three-fold slower off-rate
VH#3??§%H€F§?¥?&%rggﬁ%éd a 10-fold nore potent Gw CSF
neutralizing activity, e.g., in a cel]-based assqy
[0075k y&hsosae ¢mb@limenia ce+ Wheledaeantbogdy Is a fagmgitethy pntibody can be
. 1] . . y . _ '
coju 1 Hn L HOR 95 TBYp 15l AL PECG AR BLORRA i v
provideuk @xtentiedhakifeas sivon Eystesof REGdaten efntitiodefragments are

.fhe expressiop syst ' l.an cel Xpr.essjon,
orovidefon RS ES P T 0BT S S PRl B Cancer
70:1126, 1994 (for an anti-CEA antibody); Chapman et al., Nature Biotech. 17:780, 1999;
and Humphreys, et al., Protein Eng. Des. 20: 227,2007).

[0076] Insome embodiments, the antibodies of the invention are in the form of a Fab'
fragment. A full-length light chain is generated by fusion of a Vi -region to human kappa or

lambda constant region. Either constant region may be used for any light chain; however, in
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systens are widely available fromcommerci a

suppliers. In enbodinents in which an anti body
w@ovpnssses both a VH and VL region, the VH andPGA/US2009/041981

regions may be expressed using a single vector, e.g.,

o Py E5h PP RafBl STB ST B8 M apas vacibie
reglontaﬂ@a\léﬂllﬂﬁd:oﬂétaﬁtqg%aﬂ i9R¥d bethexviamde datihlaggiapar at e
vectors A VH or VL region as described herein may

007 SR R BB, bl YRy
the 1nv@HtYorf‘t%'Tﬁﬁfaanfea\fy0m{ @onstaﬁﬁi %ﬁin%@q@%c@ Eﬁkﬁrsta:oﬁabnt, ((}Iﬂl)
F(ab')2, a scFv, or a dAB. ant i body of the

domain andshingoresisan Tiedwaysnetiainieonsiant Fegionsedisngen can dgifiom any of the
1mmuq?§§>6)g9 a?sgﬁ,b % oofpenq{onﬁ Qﬁ e%d} %H rﬁzﬁ% SRYn ) IE@QH]%GS or

constan e avy chnal
IgG4. a8 FaBHntib&HEHSY the 1rﬂ"°eﬁt@c5h mag almhe ahleidsegoasestg., a hinge

region, for exanple,
sequengamﬂa g E@hglf“’ammlﬂ@%ﬁl‘%h\l injfb &%q%%ﬁn@ﬁhmgm%n Htaﬁé’eqéom 2
differe may be an I gA. [0073] hi sone enbodlnents of
e |nvent|on the antibody VL region, VK#1,

VK#2, VK#3, VK#4
el g R e

f(gmng te light-ch 0074] hi
hich £ g chain. [ ] hi sone
W o |nents % the invention, the VHregion is conbi ned

R L T T

1nvolfo§l§M CSF SOWRicR ThiedediRBlesto ifitiBit @NIIASFhctivity are. lid @hich GM-
havi ng an f-allotype constant n, e.g., SEQ.ID NO
CSF 1sla§Lthe1[apg;t1c|¢a@e‘a Iygome|egbodingnts ﬁ\l(%H#ﬂatl 2 appgpac inflammatory

r...VH#5 [
s B R Ay R B B
]uvemMK%gﬁtﬁic%#ﬂﬁtll andlthep @iflanthtary disdasel ofihd int] inflammatory bowel

anti body has a_kappa const ant ion as set forth .i.n
diseas 02! DINE Y 00 G el o5 AT s Hdtame: e, GRIGgLS, and

glutenisgltésllt%&é’ éﬂ?erb@ﬁt%%hm&} dlsmgfseofttﬁberegﬁf’ahée(rygﬁ}igteﬂnl aith as

e regl ons conprise one o ol I om ng
asthmg adblit rspiratosy distosss symlrmae,mlm@s rhewtis,fsplicokisj ¢hréiigobgiruttive

o B oy T Sy o
the skM"ﬁélu onbs)is VEtéRderfid 4nd fiflammaMbHierhitSos. subld & &lzema,

I'h sone “enbodi rents, e.g., where thé antibody is a
atopic femuatitist yrticavia, and phuwithy; dmrdtﬁs lmmhymg aflashmasionrdtiregentral and

periph§y G art e Mo b a s SotE iohE e qee i

polynélrdfithy, EAIHRM- gﬁn@fsyﬁ@ﬁb adtirexic afflapthatbgdentyetigamipt S
are provided in Knight et al Platelets 15;409, 2004
polynquireprathyh endk herapdcgemesaties disgase such gy Alzheinggs's @@ease Various other

inflammatory diseases can be treated using the methods of the invention. These include
systemic lupus erythematosis, immune-mediated renal disease, e.g., glomerulonephritis, and
spondyloarthropathies; and diseases with an undesirable chronic inflammatory component
such as systemic sclerosis, idiopathic inflammatory myopathies, Sjogren's syndrome,
vasculitis, sarcoidosis, thyroiditis, gout, otitis, conjunctivitis, sinusitis, sarcoidosis, Behcet's
syndrome, hepatobiliary diseases such as hepatitis, primary biliary cirthosis, granulomatous

hepatitis, and sclerosing cholangitis. In some embodiments, the patient has inflammation
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70:1 126, 1994 (for an anti-CEA antibody); Chapnman et

al, Nature Biotech. 17:780, 1999; and Hunphreys, et
w@bkqoomRs4sv®i n Eng. Des. 20: 227,2007). [0076] hpCHUS®09/041981

enbodi nents, the anti bodies of the invention are in

the formof a Fabl rrent A ful i ; "
folowing P4 Re ey buleb E o ofor e T Eh et Hrabginbruce
tuberciflbsié MEHRoO BBSI8Estifi& gA@dithlﬁllfchﬁﬁncﬁlﬁﬂsﬁlﬁfatory d@bﬂﬁs By

be used for any light chain; however, intypi

describedirogli mdlarsisonss Reipeinles of Brenel Medicigs, j2h ggg@n, Wﬂson etal,
e N T

cancer i@ @h{vh. GMOOS’F]:oﬂﬁButheawymohaj ¢anoér deligréath, e.gs aeutEdiyeloid
fragment generated by fusion of a VH-reqi

i op.of the .
leukenisyy Bromsreralodinenin aRIEgR! tﬁ%mdmléb%%f&wg}l ggﬁhs gnvention has, or is
at risk 8%% , e. ge dhd {osi%ch%ﬁﬁ‘cs t6 fd r BN ket SAOR as

regi on. he eéavy chain conhstant region sequénces can
1schenﬁxehéa|rnh$@m; sﬂbkd, led athmoadgdowlsu n spnod erababimentss a patient treated

.. oft nfr an G ,and from.a
with anyg] Gh 7R F5 o8 soPee A e gR AR g g
an antlpgdmtbcﬁé ﬁw%ﬁt%ﬁel%%zhﬁmgr s dRed¥e NUEsCTRSISAPSEMERY, Datient
rom one i munogl obulin sub-class and the CH donain

treatedrvaish frearftibody af thefifremtion haudstedparia. e.&/, ostennorss: rlaspwn

embodgpgr@&g&%%s% @ gk\)frg!gg%ofg}g) éf h?%\;e%lﬁmf g%%f %I%ocytopema

urpurh NS O i) SR etk AHé PR feniBA 1@k Typedtdistites. fabsmet
putp that has a di sease IgVO|VI % Tty|pn which it is

embodu@:entsa ama@emtdnashhﬁvmmorqhwe alésepsgi ltlyvhlqh @M-CSE i therapeutic
h
target, £,£.12 D patlé t%n&eyn ?J\%ggéﬂglagﬁl%i%%ﬁ%ghf %c} g%agé% (;Sggég Srosis and
rheum#&oid arthamgtywt is, e.g., rheumatoid arthritis, psorl atic
arthritis, ankyl oSi ng spondylitis, juvenile idiopathic
ar .
0079130 S il B R B ISR BT RRLALIONE anody o
a pharadeutical, coﬁipo!;mos tcdzi pagatin Bhempeiticslly yff@h’cxymamquhémsumgc}
enteritis, | ut en nsi.tive . entero
dosing g MmN [ SaEt of OF iy 01 PRPBRYOL ban beformyafed for
use in é%aﬁé& laffﬁrug%ﬁ'v@ryrs§§t91h§ abRag ¥r flosd ﬁlﬁ%ﬁ)l&%&ﬂl@%@@p’table excipients
lergic rAinitis, l'icosis, chronic obstructive
or carrp:mdi capreso,bedingladedin thy pempesiiédnsifor proper fammpiiem stutable
i ect.a

I TR (A A e

Pmczz@ee& HOSy, 2USIERSGoI PAR dphai , . Cigisthevat Williams & Wilkins, 2005.
|car|a and prurltls sorders invol ving

[0080]I ni‘li anttltaﬁ,u)f g%&%ahe@lﬂda s%ﬁ{do‘ﬁllﬁ Qﬁle A" HJQUt?on into the

|nclu I ng er osl s, |o at hi
patlentcﬁﬁﬁk @é h BRtiidigotpoik WGestue B@Ihﬁgm f(ﬁijnjled:tmm ”B&ranabsdmd disselyed or

chronic .inflammatory denyelinatin ol yneur op
suspendg, aw@@@h@@p?waap%%b@cw%e SETIRT. MeomeroT odltnertsthe

camerqé ﬁcfl?e%ﬁs, e\@,rdvﬁé’é s&lhfé%hosphate buffered saline, and the like. The

compositions may contain auxillary pharmaceutical substances as required to approximate

physiological conditions, such as pH adjusting and buffering agents, tonicity adjusting agents,
and the like.

[0081] The pharmaceutical compositions of the invention are administered to a patient, e.g.,

a patient that has osteopenia, asthma, rheumatoid arthritis, psoriatic arthiritis, ankylosing
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i nfl anmat ory di seases can be treated using the nethods
of the invention. These include system c | upus
we@eosbhaesed osi s, | mune- nedi at ed renal di sease, PET/{S2009/041981
gl onerul onephritis, and spondyl oarthropathies; and
j seases. wWi.t h upds S|r ble chronic . fla

spond s pONGHE CieoATAT G S B S S TR gtosus, hear
failurel SHrdiBOTRhAY e BY %’l@dﬁhg%,he@t R@4cRNhSorBldUtoPeBia purpura, or diabetes,

Vasculitis, sarcoidosrs, thyroiditis, gout, otitis,
in an agoujteveicientitd suresar atilshstipartially erest desdiscasgenpmaptems of the

sSSP B2 oty AR AR T s

"theraptflc 4B/ ﬁ’fd@ﬁi’eﬂ@osﬁh‘ OA&H@apdlﬁlcally’lefS&ﬁEe éodeasl detemﬁlmd bjfl e
patient. has inflammtionfollowng injury to . the

monitesinedi RASBICACERONSG & BRTEPY/al VRIGY bsPHERAThindiRHEg 84
therapg.*ql%?@ ?dut% ldUQ%g Lighe Eﬁgﬁl&ﬁ% on Of REObEthe dlsgase in the patient.

| tron anmmat
Amoumts Sﬁ'erstﬁ& far thisdes ovill kiepbndalpgn the srevﬂatlyluf tlendiscaly amhhp gersral

Wl son, et al.

state of s patign rsa ARty BebnE A,
admm%v%ﬁ(ﬁﬂtou{er ERL &hotd SmARipRMdnRRAMNathAS of tHAMEBHdY llﬁay\@é ch

cohtri butes to tunDr or cancer cell %romﬁ
administened depending ny ﬁleaiodagesamldémqaendyras geqnared ahd i m@md;by the patient.

i b f h
I any oSt e S it e e B B g G Y S SRR RS

ﬁﬁmubay%%Mth@ &Qgicardlovascular system such as |schen1c

heart di sease stroke, and at heroscl erosi s. some
d f
oo TR o A s

u@ﬁﬂknﬁﬁbgﬁmekhxan anti body of the invention has

Al zhei ner' s di sease hi sone enbodi nents, a patient

tr ind ¥ 60446 tHi8Seh any suitabl
o053, A5 S a0 8 Rt B ¥ SO S oy s
route ipeludiagbut nedineicbdvio tlﬂitraafantamt subedyanebug, eranmsewlar erintqus:ritoneal

t hronbocyt o enl a pur . In_sone .e nment s
routes i 196 THERAIgRS: e gptibety Ena SeHGHEF Y Ggfgation. In an
exemp?ﬂp Qﬂﬂbﬂﬁﬁﬂeﬁt the Bﬁfﬂoﬁﬁ nakfy sfb’i‘é’@aﬂ‘@)ﬁﬁgﬁﬁl@ﬂ steAR 1§’ét§ﬁ@§&ueous

I's a thérapeutic tarqget, g
saline pdutlmnfor nmycth)a\ﬂe 47 @ endristdbiutbdan eithér hOQ nalm: 20 amltO 9% sodium
or OSEF oro

chlorideTor o8 Pri s HBUNGREI YT O NPT or G Bp dFinisered by

mtrav@h@ﬁ% RS bW iR cotidel of Poudht Addsk Q@Bé‘tw%énQZ and 10 mg/kg. In
p ar maceut i cal CoerOS| tion to a patl ent in a

other anplendipents.itharntipody issadministesgrointraseneys irfasden ayer a period of
regi men, sujt f e.di
betwe%ﬁﬂplal%nutt?soarl?d?glno % 01‘%1 osﬂ%u ?%131%98’ fme'li}géé th%naﬁgﬁl@lgtrratggfproc%edure 18

via sullcutg@nétrk b¥RE ¥njsatiinens. One or nore physiol ogical ly
acceptabl e excipients or carriers can also be included

[0084]'f Y ?a%odmﬁﬁ?(gdﬁg Shéh i {)11‘21@16{0 éﬁ%lﬁy LALRR th Hﬁgﬁ RPUR patient

i ons use'In sent invention
and is ﬁrothadange dRédss tigindnl mpfie lﬁdlyevm@tam dbdut 26 mglkg bddy weight or in

the raq%gﬁ{rggcy %qulﬁﬁagggétﬂ %n@@gﬁr tlhe gseeI 1 1n the raPnAée 1Ll %) imn ogt otr
approximately 50 mg — 1000 mg / patient. The dose may be repeated at an appropriate
frequency which may be in the range once per day to once every three months, depending on
the pharmacokinetics of the antibody (e.g., half-life of the antibody in the circulation) and the
pharmacodynamic response (e.g., the duration of the therapeutic effect of the antibody). In
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[0080] The anti-GW CSF antibody is provided in a

solution suitable for injection into the patient such
wW@2009/1348e¥ i | e i sot oni ¢ aqueous sol ution for i NPEDUSINI/041981

The anti body is dissolved or suspended at a suitable

some SR e bR T BERBLOBLE 657 50 b0 752 wnd anivay
dosmg%@te'p@ﬁed phesalsiR peelvbsr el sitkiengry 3anenthhier itk embodiments,
npositions may contain auxiliary pharmaceutical
the antél@ﬂstsaatbrelslswsedwm&l@@telmo@smﬁbmpﬁ@t e physi ol ogi cal
condi ti ons, such as pH adjusting and buffering agents,

[0085]t OAIG} ieglo@djlndﬁbi‘ Migegigs of the imvuitibi malyialse be[tﬁéthb]r dil'dgﬁostlc
phar maceuti cal conposi_tions of the i nyen on a

purposgenf ofi e3P leeithe o matidéar Vaniegion. ey, beisgd fore Tysigg such as
detecttgr? %ﬁ@&? t@:S? le i*ﬂ{%}salttﬁgg glgﬁlt Yr fl{l,;’tggtti? '85 tehﬁl 1{1%?1?8{1 %E)a'gfalso be

used, eag.,ttbrpréduceamm{[d/amdmdtass system c | upus erythenat osus,
heart failure, cardiac damage, e.g., following a heart
attack, thronbocytopenix NI, or diabetes, in an
anmount sufficient to cure or at |least partially arrest

Exemi0§ JALSSA98, 00 r SYADLOME, Of L6 Giseers and it s
CORPpTrT catt oS ottt aaeguat i sh thl S

IS deflned as a therapeutlcally ef fective. dose.

A
[0086]t hHrlmpeQmine ayaspeeprneed gs\deseiihed in S nsteat ﬁ@ﬁi@ah%ypubhcaﬂon no.
20050%%% é % 0 e—fogl?gedqfﬂ)!tal"r;'es Rx%?ep Rftudid %}Bﬁ‘{ .%(an g%g%ﬁéﬁt library

I'cative of erapeu Ica

sequen@@ssl@nkeﬁ% d ODRIBRU@EEOR Otbhtaﬁm%)BSD s¢tmendes tnln E€DRBRaskeCDRL3
in the patient. Amounts effective fgr this use wll
togethefepiéth m@sbgﬁmh@eskﬁﬁem%swet% Horthg beavy faipppuman germ-line

JH4 seﬁﬁ%ﬁ% Has Gk &#}zﬁtd%r {hré%%ag{i%aﬁr? fhug @Jntl Hine TREsLGlieRSE RhdiRded.

as age er adm ni stration

r out etc Sln r multiple t f th
100871, P E et Sy ey eBbey Eom oD el Yyt s ated that
suppor’?élﬂolfn‘hﬁg %@fé@b{mﬁﬁlaﬁﬁ%mgﬁ ohe f‘ﬁt‘llﬂ@nﬁﬂd” VDieappa library was

patient. In any event, t he net hods provi de a
used as & basedpeernstucton; af cmsetm’fthbrmﬂs @sﬁesanbedomdis patent application

e AP G PO Bk OO T

initiallly 'i‘s%ﬂ@dékl% atlﬂ)rﬁﬂyﬁﬁ%uiﬂaﬁ séﬁt&ﬁ@ése Tobo typéserfeatsettORER Jcordtricted.
antib can adm ni stered by injection or infusion

Cassettds rf@ugn akap PglﬁhtlabWérerI@@dfeb}f gedGRy with o veBapping s anagon

t O I n r“ Y
sy PN B PO B2 TS s A A" muman
cassett@ bk ed Wei’@t)bd@ﬁ‘ucﬁédffdrlﬂsd leuresh Wkappes T fsbtygti iuntein \ékappa III

exenpl ary enbodi nent, _the anti body be sto
cassetigyPIC SRR WRATE b5 GM -G SEgURee e Brd WECIo R Sidhag assay
N glirbAf ﬁﬂ” b “fl&te”
and ralGELY BheTh oG PSR, IR K TuhiaR bl -t
cassettaslwierd fabedatbpetherttry triigeP4IR '&l’lECOH_EtTBCtalI’ﬂIHD bdl;nan é/ -kappa region that
suppor%gdelr\]/}-%tSl%rb?rgdir?g activity. The Humaneered Fabs thus consist of Humaneered V-

heavy and V-kappa regions that support binding to human GM-CSF.

[0088] Binding activity was determined by surface plasmon resonance (spr) analysis.
Biotinylated GM-CSF was captured on a streptavidin-coated CM5 biosensor chip.
Humaneered Fab fragments expressed from E. coli were diluted to a starting concentration of

30 nM in 10 mM HEPES, 150 mM NaCl, 0.1 mg/ml BSA and 0.005% P20 at pH 7.4. Each
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i ntravenous i nfusion over the course of 1 hour at a
dose of between 0.2 and 10 ng/kg. In other

werods4sent s, the anti body is adm ni stered by PCT/US2009/041981
i ntravenous infusion over a period of between 15

nd 2.ho i .still other e di S, th :
Fab win ikt P Gt dciebLiBo ks Y00 SR BB D e sted e
at 37°C b 8&¢inahe tHe MR Hin6tictasieh B dafférbQdMsitySarktigers St fices. The
order to provide effectlve therapy for the patient and

data frpm glithrelgsurfageg avess fit gleballyHaextyact : iRggcigbany coRstaght: t o
about 25 ng/ kg body weight or in the range 1ng - 2 ¢

Exem&fy Haaianedttd ati-GMIGEH V rédiensdes shovan infFigdre 1r ange 1 -
10 ng/ kg or approximately 50 ng - 1000 ng / patient.

Examnw.? %Qﬁlﬁaﬁ@yotbaeh 'ncélteﬁq}l\qt(:@qa{ ?LDHQp“ ate frequency

Whi ch nay be e range once per day to once every

000 R R RS o DG PP e

anti- GM CSFlaﬂflb&ﬂf) 1n%%@lllﬂi§em§dm%ﬁﬁbﬁﬁ§8ncto ARl Rﬁél‘ﬁ:e[g@kgmtibody
duration of the therdpeutic effect of the

(Ab2) hamng) watjdble tegosfrosnthe diqvse eutibody & NIM 102 (Sichat &L, Griowth

Fucto3 1580, SRT9 oo LN 55 N

identic@V €dn¥tadt FRIHNE %o AbD. Ot her enbodi ments, the antibody is
adm ni stered approxi mately once per mont h. [0085] A VH

Su;face?gaéionn sgmarrécneos fygg:ozlgmodfzngts Lor)rgz%gg(hgl &%F}"e W{%ﬁ&r@%ﬁ
and/ or VL regi on may be_ used for _clini caI Si s,

(00901, Shrtage dwmﬁﬂnwe RlESFVasaiped to qqml%%rep'am ’é‘ﬁt inegics/apd
H1o -

mono TR, A S Y EOLb AT, BB Haet o

using 4 Beacbief 3008 instmneht. eAll oesb2 drah vapawred ohio-td/BESPre\thip surface

using pASRIGD an R AU |G LIEE BT, 7D S0 dels ipressd

from HeRlah 208 cERCWSEE el PR ISRtV BefOfstista &R e ﬁét@fﬁ11|ﬁb'dlfﬁf‘2
V-segnent |ibrary sequences |inked to a CDR3-

independeyit smparomends sen bigBBIR setjlieneés The mﬂ&ﬂhawdh@mﬂs(?SF bound

o o AR R Bl S BB v

a two- R slofer tdifrakd ’dhin ABRA Hint afhl USHERatGE tHAR bvh@%pﬂﬁﬁnﬁﬁﬂjdﬂﬂé‘eﬁfold
was used. [0087] Full A engt h Hurmaneer ed regions from

slowera Vhl -restricted library were sel ected that supported
bi nding to reconbi nant human GW CSF. The "full -1 ength”
Table IVKlseip aorlstahis atr 37°Gdstetnsind femn the hatee plasmoneesshanue driabynis @f Figure

2; associmSRhdiit (K,), bisReiafich @astal §iG) indedlculateddfipiag @) are shown.
appl Lcation nuhllratlnn nn 700601?AOQR in which only

part| of the nuri nekc(M/Q )V-segrréqat(s Vas i ni KII%\(HM')
r epl @aced a—+i gtzp 105||uuu|| >Faygnces: |V\30.5ypc> of

cassette re Cco
Abl 2.86x 10° 7.20x 10°® 25.1

[0091] GM-CSF is naturally glycosylated at both N-linked and O-linked glycosylation sites
although glycosylation is not required for biological activity. In order to determine whether
GM-CSF glycosylation affects the binding of Abl or Ab2, the antibodies were compared in
an ELISA using recombinant GM-CSF from two different sources; GM-CSF expressed in .
coli (non-glycosylated) and GM-CSF expressed from human 293 cells (glycosylated). The
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Cassettes for the V-kappa chains were nmade by bridge

PCR wi th overl appi ng common sequences within the
W(n(mmﬂmn:k 2 region. In this way "front-end" apdrI/us2009/041981

"m ddI e" human cassette |ibraries were constructed for

s BT ORR S0ty DAEMHR SR EREB b nd

glycosk Bt GNILESF MyithGghivalent dtivitlis nThe gvasstibodie dlsb askedstrated
according to affinity i n ELI SA. The V-kappa human

compargblREsostadies #nthis 3658H| e cassettes were fused toget her
by bridge PCR to reconstruct a fully human V-kappa
Table 2 eyinmaryt 6fHCssfoppiodiheof AW BSAbD itonldimag GAEASYifitoyn twhldgterent
sourcesHieternined BOEHSAs Bittiirg to casembinan IGMHCSE froertachaivB®ecells and
(glycosylated peeranel)i coh $nonkpdstcosylatgsid mwhs dritarohined fiom tho imdepe@idnCSPeriments.
Experih&0 88 shBrwndh Figuraét i vity was determ ned by surface
p| asiph—tesonance—{sbt)y—anal\vsi-s BLot-i-m\at-ed—a\V CSF
was |capt ur pomsivcosylated {Non-glvaosiatedld @XEpshiaide dsor
chi p__Humaheer dekiFlb f r agnef®® Bxpr ssecﬁeXPer El coli
wer eAB2| ut pd t d0@pst art { ng 43tpent r gt i 0r38@M30 nM i n
10 nLKWFIEF’Eb 3590 Nafl . Badlpim/ M| BSA 13m0 0. 005%
P20 at—pH74- Eaun—ao S di ur ed 4 tTmes using a
3-fold dilution series and each concentration was
tested twice at 37C to determ ne the binding kinetics
with the different density antigen surfaces. The data
fromall three surfaces were fit globally to extract
[0092]t habdlisz banartdend antihedyathatswasdesivpd ﬁlo;n thamoweevathble regions
F V reqions are .shown in ure, 1. anpl e...
presendih 65 AT MR SRIneveaARRRE gbieane caes Y () B SEBufiton
ELISAThi s exanpl e evaluates the binding activity and
bi ol ogi cal potency of a humaneered anti- Gw CSF

0093 RS SRR TSR AR SR
affect f)l&l@ﬁilgtdlf ABTAY EBVATRE M&’erhﬁﬁéﬂq%’ ENSee Iﬁtth@blssaﬁmﬂj&!dt Abl was
Factors 3:159, 1990 Abl is a hunmaneered

added ignyarpinaporgraiAdensaritosixethymegtiod me&@Fedc%t?gr’st%ﬁ?Ctlon of
ioin 584905 8 e A BESORLTRRLLET MARR AT Bl
Both AY leaidnib) asapaibeita bmltmy]afedwdsz fos bihdirg tod]Me(ESF husdhdigating
bindingfo JsiSaRA AP vtk TR PR AE e BB GRS B han
Ab2, @@&%ﬁﬁ%@ s} ﬁwamﬁahet% AR, MR Rerf ]%Hrs‘(ﬁwﬁﬁt&z by

Bi acore chip surface using polycl onal human
surfacé-plakmd@ resGhance aydlgdied r econbi nant hunman GMCSF
expressed from human 293 cells was used as the

Neumﬁﬁahaﬁ 8 G- OSK bt Tt andwey2e determined in 2
I ndependent experinents (see Figure 2 and Tabl e 1).

[0094] N oﬁpcgflsug:s tdS 0 0%\)/5 Pglhtahgvl’ o%ﬁ?':ft@ﬁf‘ €§f % p LS H@%ed\% Oaluate

biologldalEdteticy. Athe aB@Q' measures I1.-8 secretion from U937 cells induced with GM-
CSF. IL-8 secreted into the culture supernatant is determined by ELISA after 16 hours
induction with 0.5 ng/ml E. coli-derived GM-CSF.

[0095] A comparison of the neutralizing activity of Abl and Ab2 in this assay is shown in a
representative assay in Figure 5. In three independent experiments, Ab1 inhibited GM-CSF
activity more effectively than Ab2 when comparing IC50 (Table 3).
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a two-fold slower "on-rate" than Ab2, but an

"off-rate"” that was approximately three-fold sl ower.
waaba34Bo5 Ki neti c constants at 37C deterni ned PCDOS100E041981

surface plasnon resonance analysis in Figure 2;

able 3288854 Rb §6’ﬂn¢' § o@%@ Bkp ﬁﬁlﬁéeﬁtIL %Q:x §§§>‘haﬁ a YD hree
Table 3 g%%z ﬁxﬂj %Tnyco ti ig%ba ¢ £

mdepe I'S natura eataé1 at g%%%r

Expefimien1edABD (ip0a)) gﬁ | bB(iMp al t AoU gﬂg/gﬂyc asyAau i(BMD)i S

ot~ TEqui T for 0|o al activit 311 o ader
et-er ghg %ﬁgt her—GW g%’gul yCGoyl aty SI affeets £)Ig'l‘
i ndi ng_of ﬁl ar |Abh2 ?ﬁp ant hndl?;z were r‘ner162d iLn

AYA AL Il | NN A

@n ELI|SA usi43g recombi nddt GM CSF 2B t wo| di f f Bdént

Megr ces; GMOFSF exjpressed in E col48.2 0.32

(non-grycosylated) and GW CSF expressed from hunan 293
cells (glycosylated). Theresults in Figure 3 and Tabl e
2 showed that both antibodies bound glycosyl ated and
HE¥ngl ycosyl ated GV CSF wi th equival ent activities. The
two anti bodi es al so denonstrated conparable EC50

The hupzdngersd iAb 1thound tseM-CSFatithea calcudptadraquiliofiedmding constant (KD)

s 7B RSy P RATED 81 S0 A v

assocn[tﬁfﬁ%’ﬁétﬁkﬂr(ka) EGMnCSH for Q}MWhﬂ&AbE ghdwed @k@eeibﬁyil@\tlﬁd)
or fromE. coli énon ch | at ed)  was determ ned from

dissociafipn kingese(kaldhin AkpeAP%aER qlé%l showed sraplar RindngaREviEY foR
r I [ t
elyco g B e O iR a3 Pyifton
ELIS AAwm2firAbd thaaboth estieetiésoronpetxd! fapthic same ppitqee Abl showed higher
ecificity (Ab2) cqonpet.i.tio | SA. 09
compepftys ’Plﬁ%ngtaéﬂ‘”%é‘aﬂg‘)s{’zp 5&{1@@1& n%w&fﬁe%k%@l‘e@ﬁﬁéﬁes
neutral%a@ibh BYhaty i gb? nﬂ]QGMf(f ﬁﬂfndﬁééaql@uﬁﬁctﬁﬁ?asgﬁb GV CSF
as determ'ned by ELISA. hi the assay,
added in varying concentrations with a fixed am)unt of
bi oti nyl ated Ab2. Detection of biotinylated Ab2 was
assayed in the presence of unl abeled Ab or Abl
conpetitor (Figure 4). Both Abl and Ab2 conpeted with
bi oti nyl ated Ab2 for binding to GV CSF, thus
[0096]i nditB&idhitle iroghing 1dv@nﬁdiﬁhaﬁs®ﬁ&1 &@bﬁb@ﬁ‘m séblle d@thmlﬁytve@/ of
nor e effectlvely for binding
illustragign 81 EEHEDIANPRPRICS P RIRHY B slgféf‘éﬁtawlegr 1kWHb‘?ff %dlib%pparent to
one of Sim YRR THPAEfh M B¢ 0 e e B 85 FinkL PR cortin chanees
and mdudifiédtionanchib2 Iflﬂﬁgltie]re‘ré withdut Bemetihgafsea thd spirit or scope of the
(g\?lléﬁr_al i zation of GWCSF activity was enployed to
appen H#%Hfe bi ol ogi cal potency. The assay neasures |L-8

secretion from W37 cells induced with GVCSF.
[0097] All publications, accession numbers, patents, and patent applications cited in this

Summ

specification are herein incorporated by reference as if each was specifically and individually

indicated to be incorporated by reference.
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IL-8 secreted into the culture supernatant is

determ ned by ELI SA after 16 hours induction with 0.5
wWouopi134805 co/ i - derived GVt CSF. [ 0095] A conparPGDOSWN/041981

the neutralizing activity of Abl and Ab2 in this assay

i,.S._ sphown in a repre ' |43 F .
Exemplpg Rl st 0P NS A bddies e bl
activity nore effectively than Ab2 when conparing | C50
SEQ IPTMQIﬂe(‘%‘)I#ll?aﬁ‘jg%resl) Conparison of 1C50 for inhibition
of GW CSF induced IL-8 expression. Data fromthree

QVQLVQEPpABVEK P @A BFKIVRCK ASSNYART G Y MV VR CABRGQGIHEAMMGWINPN

s SR AT Ss AT SR S RTtiSger vy

GTe k4¢P i um bi ndi ng constant (KD) of 25 rM Ab2 bound
GQ to GHWCSF with a KD of 30.5 pM Ab2 showed a two-fold
hi gher associ ati on constant (ka) than Abl for Gw CSF

ile wed jp.hree-fold sl ower dissociation
SEQI%@H &hﬁi’ 18¥¥aH Ab2. Ab2 and Abl showed similar
bi nding activity for glycosyl ated and non-gl ycosyl at ed
QVOLURRSAEVKIRCARVKIS ARG TR A WX ROAPGRRLENMCWINAG

r
NN s YR RSB AN PCARR DA DY WG
QGTIAaUtNS§ ty than Ab2. In addition, Abl showed higher
GW CSF neutralization activity than Ab2 in a
GW CSF-i nduced |L-8 induction assay. [0096] Although

R | i nvantion has been described in sone
SEQ Iyglﬁg.ftﬁg%,rﬁghfb f)

way ~of 1’1l ustrati on and exanple for purposes

ovardingeBhvRicoas ViV SoRRRER S YN aRA BB b Mg vaG

NGNTX Y $§ORFRAchA PEsD 0§ AS AT MBYSSLRIRDT AALY LEARRURFPY YFDYWG
changes and nodifications may be nmade thereto w t hout

QGTLYEPES i ng fromthe spirit or scope of the appended
clainms. [0097] Al publications, accession nunbers,
patents, and patent applications cited in this

SEQ IPPRO:4 (vAK4ORgar&herei n i ncorporated by reference as
if each was specifically and individually indicated to

QVQL?E%%@%‘%%%&OE? Egﬁt if?_ cif@é anii Eodl es of (P(#ghl ﬂventl O%W]NAG
NGNTSEGQRFYORYV AV TS ASTWYME)LSSLRSEDTAVYYCVRRQRFPYYFDYWG
VOSGAEVKKPGASVKVSCKASGYTFTGYYMHVWRQAPGQGL EWVGW NPN
QGT AQKFQGRVTMIRDTSI STAYMEL SRLRSDDTAVYYCVRRDRFPYYFDY
W GQGTLVTVSS SEQ I D NO 2 (VH#2, Figure 1)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTNYY! HW/RQAPGORL EWVGW NAG
SEQ ID NO:5 (VH#5, Figure 1)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTNYYIHWVRQAPGQRLEWMGWINAG
NGNTKYSQKFQGRVTITRDTSASTAYMELSSLRSEDTAVYYCVRRQRFPYYFDYWG

QGTLVTVSS

Exemplary Vi, region sequences of anti-GM-CSF antibodies of the invention:
SEQ ID NO:6 (VK#1, Figure 1)

EIVLTQSPATLSVSPGERATLSCRASQSVGTNVAWYQQKPGQAPRVLIYSTSSRATGI
TDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQFNRSPLTFGGGTKVEIK
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NGNTKYSQKFQGRVAI TRDTSASTAYMEL SSLRSEDTAVYYCARRDRFPYYFDY
WG QGTLVTVSS SEQ I D NO 3 (VH#3, Figure 1)
WORQNEBBAEVKKPGASVKVSCKASGYSFTNYY! HVWRQAPGQRLEVWIENYONA@ 1981
NGNTKYSQKFQGRVAI TRDTSASTAYMEL SSLRSEDTAVYYCARRQRFPYYFDY
WG QGTLVTVSS SEQ I D NO 4 (VH#4, Figure 1)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTNYY! HVWRQAPGORL EVWWGW NAG

SEQ Im k@(ﬁ@é@.{gleﬁﬁDTSASTAYI\/EL SSLRSEDTAVYYCVRRQRFPYYFDY

DI\IOS(VH#S Flgure 1)
e B SaR A

. VA s
TDRFN@SWIEREEPEEF}AWYC@@WKSWG@KNEIK
anti-Gw CSF anti bodies of the invention: SEQ ID NO 6
(VK#1, Figure 1)

SEQ 1@ \g{? % SF\@B%EBATLSCRASQSVGTNVAVWWPGQAPRVL
e S SRR R A o

DRFSGLES GIPATHRYRPER W@Qﬂ%ﬁd—l YSTSSR
ATG TDRFSGSGSGTDFTLTI SRLE VYYCQQFNKSPLTFGGGTKVE! K
SEQ I D NO 8 (VK#3, Figure 1)

SEQ IWSP%RATLSCRAS@I GSNLAWYQQKPGQAPRVLI YSTSSR
ETLTI SRLEPEDFAVYYCQQFNRSPLTFGGGTKVEI K
EIVL ABLNEBEGENKAE SORASDSIGSNLAWYQQKPGQAPRVLIYSTSSRATGIT
E VLT?SPATLSVSPGERATLSCRAS | GSNLAWQOKPGOAPRVLI YSTSSR
DRFSGSGS G IDRHSAIEREFBEPE SR E (B VIEESGTKVE! K
SEQ I D NGO 10 Exenpl ary kappa constant region

RTVAAPSVFI FPPSDEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQE
SVT EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGA.SSPVTKSFNRGEC

SEQ ID NO:10 Exemplary kappa constant region

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:11 Exemplary heavy chain constant region, f-allotype:

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ I D NO 11 Exenpl ary heavy chain constant region,
f-all otype:

WAIDBEABW-PL APSSKST SGGT AAL GCL VKDYFPEPVTVSWNSGARTBENq04/64 1981
AVL

WH A_%&%VEVPSSSLGT QT'Yl CNVNHKPSNTKVDKRVEPKSCDKTHT CPP

ELLGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKT 1. An anti-GM-CSF antibody, comprising:

KPREEQYNSTYRVVSVL TVL HODW.NGKEYKCKVSNKAIPAPI EKTI SKAK
REP  a Vg region that comprises a CDR3 binding specificity determinant RORFPY

L = 0
S e R e R e SRR S el
identity ® RirAdVED (DY WGQGIRLN FVES)GSE tlenVisbgrdynt comppiséssit hepst 90%
) .a VH region that | S bi ndi ng specificit
identitgq & PP AR REHR B0 Or A BT, |0 SFaRaPaet. ord &
V-se j 3 ii
0556 1 o Fe T b O A IR (e RQRFPY.

V-segnent conprises at |east 90%identity to a human
germ |2.ne VFie antibodyef ajsim 1.-woireia dhphtegmept campyiges

' t‘lfﬂ/ onpri ses a CDR3 binding specificity
YFDY&Z%Q?#IM S FPY. 2. The antibody of claim1,
wherein the J segnent conprises YFDYWGQGILVTVSS. 3.

The am.i bodyhedntibbéy 6F daiat 1 of eliatim 2, whdreihethe) CDRS ObigBises

conpri ses FPYYEDY or RDRFPYYFDY. 4. The anti body of
RQRFR Y 0h EY¥H¥di ng cl ai s, wherein the VH region

CDRI is a human germline VH CDR ; the VH regi on CDR2

is a hyman i ;q'ﬁ%?o Db

CDR2 aﬁge frg%r?nkg%%{%n romi rfgg\}jl—rllgéggke}}q%égﬁcef Sééﬂrﬂtge Vi
regiondIDR b tscyhwohansgeymtine Véil €HR 1 pthedadiegipndIIAR 2ris, 2 hnearegarmline

V! QR o otk DT i ECORE AR it acfmitns v e

set forth in Figure 1. 6. The anti body of any one of

the precedi g £ItBo8Y 3f 4y She OFIRS SrefediniSelMihs! GHbRMh GDRhtibody
has t he sequence I\&I Hrg,r GYYM—|ﬁ$ Tﬂr;ggc ant |1 body of

comprisaya ¥meCBR1tdra Yu 6ORE, agbethai Ym €DRJ and a(IaRA ap peowyHn a Vy

. region. has the sequence W NAGNGNTKYSQKFQG or
reglonﬁ%@%@KQG 8. The antibody of any one of the
preceding claiml to 5,, wherein the VH regi on CDRI
has t he seqlienaribbiyYbfamrore\oiihd pracdiingeaidH] ke, wlrerein the Vi

CDR2_has _the
region CDR1 has the sequence NYYIH or GYYMH.

7. The antibody of any one of the preceding claim 1 to 5, wherein the Vy
region CDR2 has the sequence WINAGNGNTKYSQKFQG or WINPNSGGTNYAQFKQG.

8. The antibody of any one of the preceding claim 1 to 5,, wherein the Vi
region CDR1 has the sequence NYYIH or GYYMH; and the Vy region CDR2 has the
sequence WINAGNGNTKYSQKFQG or WINPNSGGTNYAQFKQG

9. The antibody of any one of the preceding claims, wherein the V-

segment sequence has a Vg V segment sequence shown in Figure 1.

10.  The antibody of claim 9, wherein the Vy has the sequence of VH#1,
VH#2, VH#3, VH#4, or VH#5 set forth in Figure 1.
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sequence W NAGNGNTKYSQKFQG or W NPNSGGTNYAQFKQG 9. The
anti body of any one of the preceding clains, wherein

wo b@INssghrent sequence has a VH V segnent sequBCI/ES2009/041981
shown in Figure 1. 10. The anti body of claim9,
wherein the VH has the sequence of VH#1, VHH#2, VHES,

2)/?# gnyﬁgn\e/hﬁ?e at%ﬁ Boéaf(r)&tglgl e ok Fh%rp?ec]edéa# claﬂ?ﬁ \Qﬁérhgqgé/ antibody

eceding ¢

comprides 4 Vo edeieothpr ¢agsises ¥CDRD¢omprishey the @ﬂimd e&ﬁSs@u&BRfFNK or
conprising the am no acid sequence FNK or FNR. 12. The

FNR. antibody of claim11l, wherein the antibody conprises a
human gernline JK4 region. 13. The antibody of claim

11 or ﬂ ai Myl Pi@&’ir &aihh?lb\{g'lefé?lgﬂﬁrhn SR sk$ £ Buman

QQFN( R) SPLT. 1 e ant of claim I3, wherein
germlihdB /tegicegi on CDR3 conpri ses CXJZNKSPLT 15. The
anti body of any one of clains 11 to 14 where the VL

Core oo Stnsnea e gt b staint 3 ARt sy Teaion TR

comprfEBﬁQ%rN Raggpofr. cl ai m 15, wherein the VL region CDR
the sequence RASQS(V/ 1) T/ S)N(V/IL)A. 17. The

anti body of claim 15, wherein the VL region CDR2 has
t he seiqﬁ:encﬂle%sepdwf clgm havherain Hsdyr @gw@ @PRS ggmprises

QQF in the VL region CDRI has the sequence
(M1)YQET/ISYN(VIL)A; and the VL region CDR2 has
the sequence STSSRAT. 19. The anti body of any one of
cl ai nsl511 t"ﬂleleﬁ;uibudtbeoﬁny dnkef viaimed] tnl4; oherd theY aegion

By T N T O BN AN T S

cgnti body of claim 19, wherein the VL region has the
sequence of VK#1, VK#2, VK#3, or VK#4 set forth in

Figure 1. 21. The ant i body of any one of the 1grecedl ng
cl ai msl6. wheFles antibpdy afelaipbly wherein the Vi region CDR1 has the

sequence RASQS(V/DG(T/S)N(V/L)A.

17.  The antibody of claim 15, wherein the V|, region CDR2 has the
sequence STSSRAT.

18.  The antibody of claim 15, wherein the Vi region CDR1 has the
sequence RASQS(V/I)G(T/S)N(V/L)A; and the Vi, region CDR2 has the sequence
STSSRAT.

19.  The antibody of any one of claims 11 to 18, wherein the Vy region
comprises a V segment that has at least 95% identity to the VKIIIA27 V-segment sequence
as shown in Figure 1.

20.  The antibody of claim 19, wherein the Vi region has the sequence of
VK#1, VK#2, VK#3, or VK#4 set forth in Figure 1.

21.  The antibody of any one of the preceding claims, wherein the antibody
is an IgG.
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Is an 1gG 22. The antibody of claim 21, wherein the

anti body conprises a heavy chain constant region
whawongsthe ami no aci d sequence set forth in SEQ/UERDEN41981

11 23. The anti body of any one of the preceding

claims, wherein the antibody conprises a kappa Iight

chain nst

cer foren | TP Rt 2R st e BE o RHERE feavy
chain cvnetadnf repid@ havidg elet 4ginolagidnequenbe setiforth hESE(BIIDe@{DOm or

the VL region, or both the VH and VL region amno acid

sequenges conp t hi oni e at the N-ternjnus

An antdh G LrspAn P%Bg‘;"y Wb esnrﬁsgedl% %nxseﬁkgﬁmtthaﬁnﬂbody
comprﬁewf(%gﬁghgﬂt GRE3cddiaht & \A%{Hﬂrﬂ:ﬁﬁl% bt seﬁ@encyé& forth in

anti b T claim?25, erein the VH region or
SEQ Ibe¥0df,, or both the VH and VL region am no aci d
sequences conprise a nethionine at the N-termnus.

27.
i gur 40 antheapSPERr o e e R fRaRChpeth doyh

re 1onH‘ﬁleaVEf Qﬂﬁ/oﬂﬂ?otﬁ ke Wiy drld VYVR&ién finfrldcRiVet @eﬁﬁys ¢dimptie a
s lgG 29. e‘gThe anti body of claim27 or clai pn 28, V\hel?gl n

methionffee 2 tq Ndeynisehpri ses a heavy chain constant region
having the am no aci d sequence set forth in SEQ ID NO

11. 30,5 Theyg B TN fleai ms 27 to 29,
V\,herel n ‘t he a% mgi/bﬁnpn gg;b% a ga i ght chain

const anVy regiprothabhe@mpriges i EDRE that @mmsseQQeﬁNKSlﬁéE
forth in SEQ 1D NGO 10. 31. The anti body of claim 27,

wher e| the_a av n const
regio 6as sbie ?@BP&?PE%E@? Dve}vam B9 Yhr EﬁXiL fegion, or
both t EnCON AN arh BB 12611 RGuetBbs doipride 'a"ine%ﬁ@nin@ alNRe Mliterminus.
a heavy chain and a'light chain variable region

corrbl nation selected fromthe oup consi sting of a)
VHE2, AK#3; Appntihedy thayikempriggs a%%#%l%lset @ythypikigure 1 and a

VL#3: 4. VK#4: f) VHEA, VK#2: g) VHE5, VK#1 : h)
V”eg{ﬂ%n%,se%&'g;miﬁi 3 Vk#4: and j ) VH#3, VL#3 as set

forth in Figure 1.32. A nethod of treating a patient
that 28 a Theaaibody of sihinc 7, GicRSh thesantibbdeisapdpGi ¢
target, the nmethod conprising adm nistering an

ant i borly of Tlauntidoey of clhine2 Doecitia DY) v@lieﬁiélfmhdahtibbéy comprises
patient in a therapeutically effective ano

a heavy chain constant region having the amind acid sequence set forth 1n 'SEQ ID NO:11.,
30.  The antibody of any one of claims 27 to 29, wherein the antibody
comprises a kappa light chain constant region having the amino acid sequence set forth in

SEQ ID NO:10.

31.  The antibody of claim 27, wherein the antibody has:

a heavy chain constant region as set forth in SEQ ID NO:11;

a light chain kappa constant region as set forth in SEQ ID NO:10; and

a heavy chain and a light chain variable region combination selected from the
group consisting of a) VH#2, VK#3; b) VH#1, VK#3; c¢) VH#3, VK#1; d) VH#4, VL#3; ¢)
VH#4, VK#4; f) VH#4, VK#2; g) VH#5, VK#1; h) VH#5, VK#2; i) VH#3, VK#4; and j)
VH#3, VL#3 as set forth in Figure 1.
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33. The nethod of claim 32, wherein the disease is
osteopenia, rheumatoid arthritis, asthma, nultiple
w@eloendsds, psoriasis, chronic obstructive pul POFES2009/041981
di sease, idiopathic thronmbocytopenia purpura, heart
failure, cardiac damage due to an i schem c event, or

di abet&s' * A method of treating a patient that has a disease in which GM-CSF is a
therapeutic target, the method comprising administering an antibody of any one of the

preceding claims to the patient in a therapeutically effective amount.

33.  The method of claim 32, wherein the disease is osteopenia, rheumatoid
arthritis, asthma, multiple sclerosis, psoriasis, chronic obstructive pulmonary disease,
idiopathic thrombocytopenia purpura, heart failure, cardiac damage due to an ischemic event,

or diabetes.
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