WO 2008/ 130969 PCT/ US2008/ 060424 Novel Conpounds Cross-reference to rel ated
application 5 This application clains priority to US provisional application
60/ 912229 filed April 17, 2007 and 61/044132 filed April 11, 2008, which
are incorporated by reference in their entirety. Field of the invention 10
The presenWOi2BRB43%DNn rel ates to an anti body whi ch.has PEIVES208@60424 _
specificities. In particular the anti body of the present invention binds to
(cross react with) human IL-8, C G o-beta, G o-gamm, and

ENA- 78. The present invention al NveLCah I;"ijhds'th met hods of treating

di seases or disorders characterised by el evated or unbal anced 15 |evel of
one or norg of human ] L- o-altoha, G 0-beta, G o-ganma, and ENA-78,
particul arii2s ENEEL0 80N heunmt oid arthritis, erosive arthritis,
asthma, atherosclerosis, inflamatory bowel disease, psoriasis, transplant
rejection, gou cancer, acute lung injury, acute |lung disease, sepsis,

t
ARDS, geri pher dlhisapplieajion claamsprioriy oy Upreviswaplapphsasion f8GH2A29 flleds pi r at or y
di stress s r to t L ' ' is,
i Tt use papRanrra AR EORA A ol M A e e bbr B by et ¥, <
anti body. tBackdirdynd of the invention 25 Published data and reports indicate
that the nmenbers of the ELRCXC subfam |y of CXCL chenokines are elevated in
a nunber of diseases. There are a total of 16 CXCL famly nenbers. The
chenoki nesfigldaf iRO@akéaibnt 0 be up-regulated in a nunber of inflamuatory
di seases, Tncluding COPD, in which CXCL1-3, 5, and 8, also known as G o- -a,
-0, -y](%skill, S., et al. Proc. Natl. Acad. Sci., 1990. 87, 7732-7736),

&

e e
Gene., 19%brtichbt the3BRbAIFAN theaprebent ihveitih bindsta, (cidss mad with) busi He8, K.,
B T N 5 MR T RS
et al., J. wikixXRethbdbf trb@B diseases or disorders characterised by elevated or unbalanced
15  level of one or more of human I1.-8, Gro-alpha, Gro-beta, Gro-gamma, and ENA-78,
particularly COPD, osteoarthritis, rheumatoid arthritis, erosive arthritis, asthma,
atherosclerosis, inflammatory bowel disease, psoriasis, transplant rejection, gout, cancer,
acute lung injury, acute lung disease, sepsis, ARDS, peripheral artery disease, systemic
sclerosis, neonatal respiratory distress syndrome, exacerbation of asthma and COPD,
20 cystic fibrosis, diffuse panbronchiolitis, reperfusion injury, and/or endometriosis with said

antibody.

Background of the invention (

25 Published data and reports indicate that the members of the ELRCXC subfamily of
CXCL chemokines are elevated in a number of diseases. There are a total of 16 CXCL
family members. The chemokines are reported to be up-regulated in a number of
inflammatory diseases, including COPD, in which CXCL1-3, 5, and 8, also known as Gro-
-0, -B, y(Haskill, S., et al. Proc. Natl. Acad. Sci., 1990: 87, 7732-7736), ENA-78 (Wang,

30  D.and Richmond, A., Cytokine Reference. Oppenheim, J.J. and Feldman, M. ed.,
Academic Press, London, 1023-1027, Powerm C.A. ¢t al. Gene., 1994: 151, 333-334), and
IL-8 (lizasa, H. and Matsushima, K., Cytokine Reference. Oppenheim, J.J. and Feldman,




167, 1883-1893) respectively (Am J. Respir. Crit Care Med., 163: 349-355,
2001, Am J. Respir. Crit Care Med., 168: 968-975, 2003, Thorax, 57:
590-595, 2002). It has be postulated that prolonged and el evat ed expression
of these chenokines could be involved 5 in the devel opnent of diseases such
as COPD, Wo28%B3PMPitis, rheumatoid arthritis, erosivePCHPIN08060424 ast hmm,

at her oscl erosi s I nfl ammat ory bowel disease, psoriasis, transplant

rejectio ggﬂ&o ] ug-e n S epsi s,

ARDS, pePllvlp era d%g’%tclgl%ss |segsiedéﬁlg39g?e\”fétéc{ws éir%%d.ag 9]:9% 1@;{3&% rgspl ratory
di stress E@ﬂnm&iﬁﬁ%kmp@nbdy (4&m. bRespas Cnitr&amededCORDB; 34%%5& 2001, Amodi s,

di ffuse nbro S triosis. These CXC
chenoki n S’rre l“Jl[ 5195%%5% jr@g’trj;}t?lﬁ #7998%?%62?3& gﬁgagi ng and

acti vat i nghstu@ed K& BroRAGYINd CXGIRE] E:82aRI0A bEthesdUksmbKiged dRldbd ihedlvedl ~.

t hese chenoki nes coul d prevent inflammatory cells frominfiltrating the |ung

tissue a tl@ﬁ*@e&P@@@rﬁfdtsP%@%@mH&ﬁQ@@D THeOaphEts gheumatoah erthaiis; efosiyd ect ed to

i nhi bi tingutde Aghiv %ﬁﬁﬂm}@f} Fbt‘_,ﬁg {Ng an anti body
havi ng the a |§1 Ity afgﬂl é}%S(%S’hurran Ibg%géga&pg B, '%%oﬂ%det a, G o-gamm,
and ENA- 7@®jectiorg gowat, q:mmelaacslpelung infurgrecirio duhg. dwe&snmsly, szDSh&:nphare]nt i on The

present inyvention relates to an antibo h mul tiple
D0 speci { Y fiseoe R ol B AN FAGO U SOU PO CEUPIoREoR S 1 he

anti body gfhridwnd COES Skt LSS, idofush pabsoricRio(i6§, 9§ Rrfugias injwy{dy) human 1L-8,

G o- al(ﬁha G o-beta, G o- gamm, and ENA-78. The present invention al so

conceths wdpﬁemlﬁdﬂgsqﬁxg@gmplﬁges@m stigplage neyiropdykchematagistar i sed by

el evat ed al pha,
& or bt g, e BARRAHAULER1U8 X Apgred MRS ple mifbinh B ) P12
(L heumat oi tesrchbmokiness, coakdqm:mt iaflatmitoisella Sbhnmfiltatingthe Swlgaises md

ot o Tor o e B BB PP DR SRR S e o7y
di sease, gY6Re&hE CXUREY & é)eé%gﬁ@ﬁag B ankiB&B KaHn@ltle aldii t?tté B3 6 MRALOME,

exacer bation of asthma an D, cystic fibrosis, diffuse panbronchl olitis,

r eper Fusi Bnd.iGipwinka, Grdbes, Grergameer andFiNAIB he seicateasiesiBoantibodn | n one
aspect, the present invention relates to an isolated anti body whi ch has
mul tiple specificity to (or cross reacts with) human IL-8, G o-alpha,

G 0- bet a, Subnmaryeftie inentiokNA- 78; t hus we define the antibody of the present
I nvention as penta- specific (or pan-ELR) anti body. The definition of

anti body i ncludes an antigen binding 2

The present invention relates to an antibody (immunoglobulin) which has multiple

20  specificities contained within one immunoglobulin. In particular the antibody of the
present invention binds to (cross react with) human IL-8, Gro-alpha, Gro-beta, Gro-
gamma, and ENA-78. The present invention also concerns with methods of treating

C 7 diseases or disorders characterised by elevated or unbalanced level of one or more of
human IL-8, Gro-alpha, Gro-beta, Gro-gamma, and ENA-78, particutarly COPD,

25  osteoarthritis, rheumatoid arthritis, erosive arthritis, asthma, atherosclerosis, inflammatory
bowel discase, psoriasis, transplant rejection, gout, cancer, acute lung injury, acute lung
disease, sepsis, ARDS, peripheral artery disease, systemic sclerosis, neonatal respiratory
distress syndrome, exacerbation of asthma and COPD, cystic fibrosis, diffuse
panbronchiolitis, reperfusion injury, and/or endometriosis with said antibody.

30 In one aspect, the present invention relates to an isolated antibody which has
multiple specificity to (or cross reacts with) human IL-8, Gro-alpha, Gro-beta, Gro-
gamma, and ENA-78; thus we define the antibody of the present invention as penta-

specific (or pan-ELR) antibody. The definition of antibody includes an antigen binding
2




WO 2008/ 130969 PCT/ 1JS2008/ 060424 portion (or fragnent) of the antibody
such that the antigen binding portion (or fragnment) binds to human IL-8,

G o-al pha, Go-beta, G o-ganma, and ENA-78. The penta-specific antibody of
the invention is preferably nurine nonoclonal, chineric, human or hunani zed.
For avoi daWwee2008/138%8bt , t he pent a-specific anti body of RCTEU2ABHEM24 | nvent i on
5 need not bind solely to human IL-8, Go-al pha, Go-beta, Go-ganm, and

ENA- 78 ' ' ' t o,.0t her ;- . i h
o 78 ccnr A el oY o BBt e oIS RN ERRFLAS (Sioh 2
Gro-bet a, &inds tgdinman IEBLG8alphaa Geb-B¥E-Glh- gainfap it NACTE] SThe tpbtta ppdeific speci fic

anti body of th sent jnventron mnimally binds tq human |L-8, G o-alpha,
Gro- bet a, _9&%{5@%&%@9@ rablyyonsiing engsiopal, F’Q"-“E‘&B@Ffic anti body of
t he presenfyhfyR0! FeavBidate dfAofRCille Pénta-EpeoEa ahﬁb&l:% o@ﬁ%‘;ﬁéd@ﬂﬁnv@ﬁ@n bet a,

G o-gamma, and ENA-78 with equi l i bri um const ant , D, values of |ess than

10- 7 M 5 noresd petdied siitly to upapntlhah Groralpha/GrarbdtaeUGengamme and Ed/e78bl y | ess
than 10-9 M.as, dehsr gy ac B)Btifd'%foﬁl%ﬂgﬁajé&tqf %in’é gszu%ﬂ %Qf%@ﬁa{(éﬁg%?hﬂféax surface

pl asnmon resorante neasurenent 1S con S SCri n one
enbodi ment evch@irfdrte aemhummveatiolapnexddTh+8, GesalphaygirbdetapGrodganma HNW-78he

neutrophil c xis thro I nhi biti,gn of CX and CXCR2 . .receptor
activati onmfs@?gﬁ-éﬁﬁ aﬁthzW?ragﬁeﬁwtarSE@feﬁc @@9&3{ %,ﬂ PESILHREROTG o- ganma,
GCP- 2 and EhimdiB; Hhdsho AumReNi-8; GloeMpHal Crhtia, eRE)aRinat Rl MYRSANt i nvention.

I n one enbodi nent the present 1nvention relates to a nethod of decreasing
the 280 neut r opheferablye frpemsispecifie aatiprdlyio e nirgsepidaventine bmds tospcheii ni st eri ng

f a- g . t 1h : . one : ¢
pent a- opeortes it Fabalp R G beby BrPh ERAE mal BIARA Oy ol iR SORRHL 1220 B,
NO 54) i nKByvahmeslof le8s them 16 M, erbosttfrmbty, lesshkanpkitM; apevit morant i body of the

present invepti I s, 25 gener.ated by a net hqd conprising.the steps of using
R M (K | DaEr:Dissshge 10 33 teereipe ycuttace PlogPa Tewniegs TYPeyBe pr of oco
using a m kfbSplhsptiirb@inhice Pheallisbmbnt kd coBduddors debdedad b&bw: beta, G o- gamm,
and ENA-78 together with a set of five nultiple antigeni cqiégeptldes ( MAPSs)

[

each MNP unit Hawinagndedimgaptheaqresesicijuaiion corprsgsor mstedi crgpsingDtheNGs :
49-53. neutrophil chemotaxis through inhibition of CXCR1 and CXCR2 receptor activation by
neuiralizing human IL-8, Gro-alpha, Gro-beta, Gro-gamma, GCP-2 and ENA-78 with a

penta-specific antibody of the present invention.

In one embodiment the present invention relates to a method of decreasing the
20  neutrophil chemotaxis in a patient in need thereof by administering a penta-specific
antibody of the present invention,
In one embodiment, a penta-specific antibody binds within epitope of
KELRCQCIKTYSKP (SEQ ID NO: 54) in human IL-8.
In one embodiment, the penta-specific antibody of the present invention is
25  generated by a method comprising the steps of using RIMMs (Kilpatrick, K.E., et al.
Hybridoma. 1997: 16, 381.) type protocol using a mixture (cocktail) of human IL-8, Gro-
alpha, Gro-beta, Gro-gamma, and ENA-78 together with a set of five multiple antigenic
peptides (MAPs) each MAP unit having one separate sequence from polypeptides of ID
NOs: 49-53.
30 LATELRSQSLQTLQG SEQ ID NO: 49
SAKELRSQSIKTYSK SEQIDNO: 50
LRELRSVSLQTTQG SEQ IDNO:51

3




30 LATELRSQSLQTLQG SEQ I D NO 49 SAKELRSQSI KTYSK SEQ I D NO. 50
LRELRSVSLQTTQG SEQ I D NO 51 3 WD 2008/ 130969 PCTI US2008/ 060424

SPGPHSAQTEVI AT SEQ I D NO 52 ESGPHSANTEI | VK SEQ I D NO 53 Wt hout being bound
by theory, MAPs serve two functions within the inmunization protocol.

First, NMAPO281%13096% or a sel ective nultiple presentati RCTWS2808F60AHOWN t ar get
am no acid sequence to the host immune system Secondly, the increase in
mass, due t@p GPHFAQT%V‘TRH‘ eSSE§ I}Q’(%Sﬁquence | i nked via a core, such as, but
not | | mtedto i ncrea € 1 nmunogeni city of the sequence over

t hat of deSGBHSANi&ﬂIVIdes SE@IBMNOS3 J.P., et al., Inmmnology, 1991: 73;

249, Schott, .. et.al., 1], | 1996:. 174: 9-209, Tam J.P.
Proc. Natl. Al\éé{ghm’égf’mg E@‘géi%%’ége%ﬁ%ﬂ %mhmfgnc-ﬁﬁgsmég ed to generate
this anQﬂﬁmﬁxﬁkaﬁé@ R8I, | RH MAPId B & sq&utive snulipld Pesent@iBaeryed tar get
sequences (e. g% ID NOs: 49- 53) found with and around the C ELRCXC and
GPHCASr edfions tegctagtipprcid sranence et hostdmpiune systorP Sesondly, thejsreessdnin - Figure

In °“§n§‘sg§&hg'tm% ?é%i‘ﬂa%%@ eBéecl 1%@& bﬂ%cl%r OEuc‘hQE b%ﬁétﬁ itdgyention is
.generate npri's the or ng into a nouse
a m xt ur dysihe, hnmseslthe Bnmﬁugembmhaﬁth&mudmb ayer@mof gﬂmﬁual pﬂfpﬁda\lA 78 in

conpl ete Ereund ad' ant A i.NkLe t se a.mxture of
human | L- ran@sgl gi 99&?63 Zgg %&%&Aﬂ alEl@”? P ﬁ%l ete
Freund' s g} yooasdo (I‘EIEA)P I%G@l\%l ABideski MS‘S‘S%MISMQ?USG a mxture of human
|L-8, Gro-al pha, Gro- beta, & o- amma, and ENA-78, and a set of five

mul til e antl JaiMABeper degene invention arjpmpiised ofisnpitinde enpiesoéfhar at e
i vant ;R APRLIGES Pl 380 INOE 033 tond Ry WL RERACHE T ST W
G

Jyel oma cELRGXCand GPEGmmgrmabf faypet clotowkinee | Exentpheay MAP s@ écdapictediihe desi red
pent a- speE(:ilg&rle(i anti body; and

In one embodiment, a penta-specific antibody of the present invention is generated
15 by a method comprising the steps of:
a. injecting into a mouse a mixture of human IL-8, Gro-alpha, Gro-beta, Gro-

gamma, and ENA-78 in complete Freund’s adjuvant (cFA);

b. injecting into the mouse a mixture of human IL-8, Gro-alpha, Gro-beta, Gro-
20 gamma, and ENA-78 in incomplete Freund’s adjuvant (iFA); and

¢. injecting into the mouse a mixture of human IL-8, Gro-alpha, Gro-beta, Gro-
C“ gamma, and ENA-78, and a set of five multiple antigenic peptides (MAPS), each
) MAP unit having one separate sequence from polypeptides of ID NOs: 49-53 in

25 incomplete Freund’s adjuvant;
d. isolating B cells from the mouse;

e. fusing the B cells with myeloma cells to form immortal hybridoma cells that

30 secrete the desired penta-specific antibody; and

f. isolating the penta-specific antibody from the culture supernatant of the
hybridoma.




f. isolating the penta-specific antibody fromthe culture supernatant of the
hybri doma. 4 WD 2008/ 130969 PCT/ US200S/ 060424 |f desired, one can
optionally inject into the nouse a m xture of human IL-8, G o- alpha,

G o-beta, G o-gammm, and ENA-78, and a set of MAPs conpri si ntog amno acid
sequences WPZQ%Q:"?%"NOS 49-53 in PBS between steps c FEd/UP2ME06424hn0t her
enbodi nent, a penta-specific antibody of the present invention is generated
by a met hod CONPRisEAGnb B 8;&1%{?&1 gﬂfuecﬂﬂto'tﬁﬁ ﬁs&sleragmhfa}&mﬂnumm-sadfe@t of five
mul tiple antigenic peptides P unit having one separate
sequence from pdphppent b@aﬁroﬁammabm EN-78 3ind BBef( dfddaPsaingising awnoe ef er r ed

mouse the NP SEt EHRTEBOISEED MOE RS PR ERNeen ept Pl ng i nio t he mouse

a mxture of all human I1L-8, G o-al pha, Go-beta, Gro- 15 ganmma, and ENA- 78,
and the MAP set in |ncorrpl ete Freund' s adjuvant; d. isolating B cells from
the nouse; and IBang b%reﬁé’ofhﬁ@nBa@é’F*F@P%ﬁQ‘PHHP‘&Ycﬂ%hWPﬁ%t nyeHtOP i ror t al

hybri doma %eﬁnleﬂa{%dt’o Atmetiedd (%?@hgﬁlgl bo%;?g?ﬁl red penta-specific antibody;, and f.

i sol ating e penta-speci romthe culture supernatant of the
hybri doma. 25 If desired, one can optlonally inject into the nouse a m xture
of human IL-8, G.o set of

o e | L8 oo Ry P B S Pre e P TP A o2t
embodi ment,  t heviaPesR Rivih@yes Yep i ite GQHe Al Ton@pslopiptid NFIDMNGs: @pts3body  rmade
by the fore90|ng process. 30 In one enbodi pent, pent a- speci fic anti body
has heHby and |(Pgrnatisr alsa refamechin as the MAP S5t nesot ﬂF%?n%&é jupntde sequences
conpri sing sequences of SEQID NGO 1 and SEQ |ID NGO 3, respectively, or
conservative sequence nodifications thereof. 5 WO 2008/ 130969 (“\
PCT/ US2008/ 0604 tjecting ovieethe minusk tire MAP set preincemplpte dirduind adjwvirtsody has heavy -
and |ight chain variable

¢. injecting into the mouse a mixture of all human IL-8, Gro-alpha, Gro-beta, Gro-

15 gamma, and ENA-78, and the MAP set in incomplete Freund’s adjuvant;
d. isolating B cells from the mouse; and

e. fusing the B cells with myeloma cells to form immortal hybridoma celis that

20 secrete the desired penta-specific antibody; and

f. isolating the penta-specific antibody from the culture supernatant of the
hybridoma. (

R

25 If desired, one can optionally inject into the mouse a mixture of human 1L-8, Gro-
alpha, Gro-beta, Gro-gamma, and ENA-78, and a set of MAPs having SEQ ID
NOs: 49-53 in PBS between steps ¢ and d.
In another embodiment, the present invention concerns a penta-specific antibody
made by the foregoing process.
30 In one embodiment, a penta-specific antibody has heavy and light chain variable
regions encoded by nucleotide sequences comprising sequences of SEQ ID NO:1 and SEQ

ID NO:3, respectively, or conservative sequence modifications thereof.




regi ons encoded by nucl eoti de sequences conprising sequences of SEQ I D NO 5
and SEQ ID NO 7, respectively, or conservative sequence nodifications
thereof. In one enbodi ment, a penta-specific antibody has heavy chain

vari abl e regi on 5 encoded by a nucl eoti de sequence conpri si ng sequence of
SEQ | D NOVO 208¥13¢98hser vat i ve sequence nodifications tHEERPISH2Hne

enbodi nent, a penta-specific antibody has heavy and |ight chain variable
regi ons conprigi -agin i : aggp . : - SFQ | D NO 4,
respectively, I%Pﬁggﬁggl@g%ti %%&gde Sglﬁiggﬁﬁn%gﬁplg%%t ! o%ﬁlﬁﬁeﬁ?ﬁaﬁg n one
enbodi merregions grended-hypwiclebiide soudnbeschpmipeising sauyncandf SEQAD Ndr&iand §BQi abl e

regi ons i.sin ol.ypeptides .which are at.|east, 90% 95% 98% or 99%
i dent i caﬁﬁ?ﬁbﬁ&esgﬁgﬁn%%aﬁeavaygaiﬁan%“& "&S’&@é@ﬂsﬂ‘?{@% and SEQ I D NO 4,
respectively. Ihbnoagbaiied] dBita-spcipie Bhtibodp 86d RdaGy iih Dadliasioheavy and

| i ght chain variable regions conprising the amno acid sequences of SEQ I D
NO 6 and soeesledibyNaugleotidy segusnes eqmusisig spiuepenafePRQIPWNOQeer foRssEVative

modi fi cat ﬁ&% { hehgRitionk MePRg enbodi ment, a penta-specific antibody has
heavy andge |gct caigl?n C‘\]/Ja%lriea e regions conprising polypeptides which are at

| east 90% 95%n opBembrdi®ens 4 phate-speeaific autittody haslkamy amtlight skruenedle of SEQ ID

NO 6 and SEQ ID NGO 8, respecti.vely. |In Lnen ta-specific
Nt P bady RESns Eoxbitsite hRRRS bl Stalendsd £SO TIRREL TR kpOSHIE, SPECT 11
sequencesre§fectBlER, bPedielivath safkndeZmodificgons ihekby, Oor conservative sequence

nodi fications thereof. |In one enbodinent, a penta-specific antibody has
heavylland | i gHi cahembedimentappenta-spepifigppihody bagphaaxy ayl Wit phipvariblesequences
whi ch ar ] .. 900 0 r i kga AL j.d
‘equencegregl%ngsggil B%%&l}%gl%lgdmﬁfﬁ alrregag?g%ﬂtgﬁ%?g% g%%?)rrlbgﬁel en%% ?%nt, a
C;ent a- s peaiifip ecid pequbnrty oLBRP 1D M2 and FEQID N, respactibdle  regi on sel ect ed

f i) th i id SEQID N 2 4 8,, 10 . 12: i i
aci d setuence TARCTAAmET LEge gosifc saihodk 56 tspvi o9l FER R afabls a0y “one o
the anmi noregiafid €bnERBIGAEEENIAb aditl be@mse of $EQ IDN@BRadSERND Na:gpent a- speci fic

anti body conprises CDR sequences of SEQ ., 30 I D NGs: 13, 14, 15, 16, 17, and
18; o5 orfESrSFLiyRbh 6T eAnseativesRIuSEeR fBpdi Batioanthgol. conser vat i ve sequence

modi i cat i ons (g AbSEAMANE SR SEkEPaNRody i hohy ackBright Bhaidt fariapRN0 18-

regions comprising polypeptides which are at least 90%, 95%, 98% or 99% identical to the
amino acid sequences of SEQ 1D NO:6 and SEQ ID NO:8, respectively.

In one embodiment, a penta-specific antibody has heavy and light variable regions

20  comprising the amino acid sequences of SEQ ID NOs:10 and 12, respectively, or
conservative sequence modifications thereof.

In one embodiment, a penta-specific antibody has heavy and light chain variable
C regions comprising polypeptide sequences which are at least 90%, 95%, 98% or 99%
identical to the amino acid sequences of SEQ ID NOs:10 and 12, respectively.

25 In one embodiment, a penta-specific antibody comprises at least one variable
region selected from (i) the amino acid SEQ ID NO: 2, 4, 6, 8, 10, or 12; or (ii) an amino
acid sequence which is at least 90%, 95%, 98% or 99% identical to any one of the amino
acid sequences of (i) above.

In one embodiment, a penta-specific antibody comprises CDR sequences of SEQ

30 IDNOs: 13, 14, 15, 16, 17, and 18; or one or more of the CDR sequences can be
consecrvative sequence modifications of the sequences SEQ 1D NOs: 13, 14, 15, 16, 17,
and 18.

In one embodiment, the present invention relates to hybridoma or transfectoma which
6




I n one enbodi nent, the present invention relates to hybridoma or
transfectoma which 6 WO 2008/ 130969 PCT/ US2008/ 060424 produces a

pent a- speci fic anti body whi ch conprises CDR sequences of SEQ I D NGs: 13, -
14, 15, 16, 17, and 18. In one enbodi nent, the present invention relates to
a reconbi nWt20e8MeA6Y ot i c or prokaryotic cell which prfTfEE3008/060424
pent a- speci fic anti body which conprises CDR 5 sequences of SEQ ID NGs: 13,

14, 15, 16 X ' . - ! j y

corpr i ses. Hpafees EPéhud oot AILETHN SRRl PENARSSLEO BN 14

15, 16, 1714,06, 15817,@and (8.i) a conservative sequence nodification of the
sequences Jisted. i 1), I n one enpodi pent, a penta-specific antibody

conpri ses J&%P%@‘ﬁ{"}sﬂ'}emﬂ?ﬂmsfg@@ 1‘?”!5"[@%.5 t‘l%?ecglﬂg’&ﬁ’ét 9Nt , a

pent a- SIOeC}Brf)keﬁry&i%tcieﬂ%Ychg%ﬂh"cés%?'\&@af-sik@i%bnthéH{rw@[@R corPALRTISE sel ected from
the group consisting of SEQ ID » 13, 14, 15 16, 17, and 18; or one or
nmore of35 t hieq@mRessH NOgal3, bd 18oHsdv\aatil¥e sequence nodifications of the

sequences, 1St ook PR\ B ecth skt Bporks B0k B, B 1 1 ore

enbodi ment, a penta-specifi conpri ses  heavy chain
vari abl e sequinos selevdddione GRPEQID Nrel 3CDR 146107 ,acild; edijyecosavedveSEQ | D NGs:

13, 14, and 15, a SEO I.Q NOs: 16,. 17, d 18, respectively. In one
enbodi nents,eq'ée“ﬁféﬂ’f)g&?f@g"ffa?Sﬁﬂl‘lqnﬁﬁdweééﬁgﬂi ses CDR sequences of SEQ ID
NGs: 19, 20, 21, 22]n & erdtitfdindéhit, ifen@DPedfic MRILBIY Bk SBSIVpREES o£an be 20
conservative sequence nodifications of the sequences listed in SEQ ID NGCs:

19, 2010 21SEQ NGB and 24. In one enbodi ment, the present invention
o e o L SRl L L AT B R B 2P 1
and 24. 25sehmenoessseieotod ionethe grotbeorpisisgof SEQ VR NOsoh3,r1d] B, d6, YToamd t&conbi nant
YO OB BN S oL L ET RIS B B SrBBSEL Lt Doy,
one enbodi @RMdncesdisRAM BEQRDAID4: a3 a0t 1Hody1canprg.ses at | east one CDR
15  Inone embodiment, a penta-specific antibody comprises heavy and light chain variable
regions which comprise the CDR amino acid sequences of SEQ ID NOs: 13, 14, and 15,
and SEQ TD NOs: 16, 17, and 18, respectively.
In one embodiment, a penta-specific antibody comprises CDR sequences of SEQ
ID NOs: 19, 20, 21, 22, 23, and 24; or one or more the CDR sequences can be
20  conservative sequence modifications of the sequences listed in SEQ ID NOs: 19, 20, 21,
22,23, and 24.
In one embodiment, the present invention relates to an hybridoma or transfectoma which
produces a penta-specific antibody which comprises CDR sequences of SEQ ID NOs: 19, (n)
20,21, 22,23, and 24.
25 In one embodiment, the present invention relates to a recombinant eukaryotic or a
prokaryotic cell which produces a penta-specific antibody which comprises CDR
sequences of SEQ ID NOs: 19, 20, 21, 22, 23, and 24.
In one embodiment, a penta-specific antibody comprises at least one CDR
sequence selected from (i) SEQ ID NO: 19, 20, 21, 22, 23, or 24; or (ii) a conservative
30  sequence modification of the sequences listed in ().
In one embodiment, a penta-specific antibody comprises a polypeptide of SEQ ID
NO:21.

In one embodiment, a penta-specific antibody comprises at least four CDR
7




sequence selected from (i) SEQ ID NO 19, 20, 21, 22, 23, or 24; or (ii) a
conservative 30 sequence nodification of the sequences listed in (i). In
one enbodi nent, a penta-specific antibody conprises a pol ypeptide of SEQ I D
NG 21. In one enbodi nent, a penta-specific antibody conprises at |east four
CDR 7 ~I| 'wd\eno8A@si869130969 PCT/ US2008/ 060424 sequences pgahBgdodsoiizsom t he
group consisting of: SEQ ID NGs: 19, 20, 21, 22, 23, and 24; or one or nore
of the CDR sequences n be conservative seauence modi fications of the

sequences SPIUSEE SPIRCIEERPMENGESeUP qasisorg ofp3EQID NOS 196¢(h 2522, ¥, aptheds
enbodi menior ofe HGHGR0F BRUDR SeqdBidel OHVLCBAREHES sdiBBNY ik datigorgiai N

variable 5 regions which conprise the CDR am no acid sequences of SEQ ID
NOS: 19, 3equenged listed in SBQADIH03: 19) AQCRY, 2223, 281 29and 24, respectively. In one

enbodi nent, ta-specific anti C I CDR ences of.. SEQ ID
os: 25, ol RnaR o berkerR 30T CORbRF R ERAMERERT AR o be
conser $at irsitorsachienegnprizd el COR agiit® @fd Jeleens@PISECED NOsi BJ20,mn&BQ | D NGs:
25, 26, 27, %o 28, 69, agij 3&). I n one enbodi nent, the present invention
rel ates t@n‘é EQyBrN _%r?&’ » 204 2hJPWBHBRY- whi ch  C produces a pent a-specific
anti body whi ch compfy GRnfefnkefY9REESpQifiRRbb 8 &Qlﬁrisgé(CDR%gquegges %?)8 29,

and 30. In one enbodinent, the present invention rellates to a reconbi nant
eukar yot i SEQ ID NOspiSoR6r37028,39canld 30npd anls opmothutbe EDR spgmenses@oadief i ¢ ant i body

whi ch compri ses..CDR seque S..of D NOs:. 2 nd 30. In
one. onbodrRuaT s an e dERRRdh: oT e sk NR s in SPQIBNOE Bs 0BT
sequerige 98] E;uedi3d.rom (izj fSEQ | D NQf25,h 26, 27, 28, I 29, gr 30;( ;)r (ii) a
conservative sequence i ficatiopn of the seguences |i st in (i)).. 20 In
ne enbodifBit smbpdiasitihe pressnt PB’%F&W%‘S@?"-MKEPE@EE‘ or sipplopai i SEQ 1 D

NO 27. In %aﬁc&raggﬂ{acgg,gaﬁc antiRRy %/h?dﬂ%ﬁﬁl@ﬁ&s@ﬁﬂ q&&@%ﬁ@ﬁws: hgast four
CDR sequénces sel ect fromthe group ctonsisting of. SEQ I'D NGs : 25, 26,

27, 28, 296, %ha8.AN, and 30.

In one embodiment, the present invention relates to a recombinant eukaryotic or

15 prokaryotic cell which produces a penta-specific antibody which comprises CDR
sequences of SEQ 1D NOs: 25, 26, 27, 28, 29 and 30.

In one embodiment, a penta-specific antibody comprises at least one CDR
sequence selected from (i) SEQ ID NO: 25, 26, 27, 28, 29, or 30; or (ii) a conservative
sequence modification of the sequences listed in ().

20 In one embodiment, a penta-specific antibody comprises a polypeptide of SEQ ID
NO:27.
In one embodiment, a penta-specific antibody comprises at least four CDR
(' sequences sclected from the group consisting of: SEQ ID NOs : 25, 26, 27, 28, 29, and 30;
or one or more of the CDR sequences can be conservative modifications of the sequences
25  listed in SEQ ID NOs: 25, 26, 27, 28, 29, and 30.

In one embodiment, a penta-specific antibody comprises heavy and light variable
chain regions which comprise the CDR amino acid sequences of SEQ ID NOs: 25, 26, and
27, and SEQ ID NOs: 28, 29 and 30, respectively.

In one embodiment, the present invention concerns a hybridoma which produces a

30 monoclonal antibody having heavy or light chain variable region encoded by nucleotide
sequences comprising nucleotide sequences of SEQ ID NO:1, 5, or 9, or SEQ ID NO:3 or

7, respectively.




or one or nore of the CDR sequences can be conservative nodifications of the
sequences 25 listed in SEQ ID NGs: 25, 26, 27, 28, 29, and 30. In one

enbodi ment, a penta-specific antibody conprises heavy and |ight variable
chain regi ons which conprise the CDR am no aci d sequences of SEQ ID NCS: 25,
26, and 2WO24pI3BEY | D NOs: 28, 29 and 30, respecti velBCT/US06M9604a0bodi ment ,
the present invention concerns a hybridoma which produces a 30 nonocl onal
anti body havin g hal rlable egl on. .e e nucl eoti de
sequences. compriarpgihaimaitith ol AR ap PR EE ARG migltghl O0 0

I D NO 3 Ormoﬂocld’rﬁlsmbbdly/l&iv)ng lﬁa\\mﬂ@ﬁﬂ&ﬁiﬁ%ﬁ%lﬂé'ﬁdﬂ&%ﬁ%ﬁ@@%mb n one

enbodinent, v an conc bri mhlch ces a
monocl onal # ?qu ‘?f%qd@)ﬁg)ai/)ﬁ o710 P@%@Sﬁﬁ grqr | IESReshY aE‘ mpri sing

t he am no c@gérdatﬁ,@gé@@ﬁ@snmlﬁégg,g@em 2, 6, or 10, or SEQID NO 4, 8, or
12, respectively, and conservative sequence nodifications thereof. 5 In one

embodi nent , t hdognesubedimentethe present ilvantéon relates to @wmbm@rmeubumtrcwm c or a

K ti ;
e L R O S L Rt
NO 2, 6, ovarihBle region Which bdnpie4he fninoacid '&’cquémweMEQe]Dwo a!‘ﬁl e 00T vat | ve

sequence IO ereof, In aone enbodi nent, the, i ention
relates to gdﬁ‘éiﬁ @s@%iﬁﬁ?@?w@Yoamwhﬁﬁsqqﬂ?ﬂcégfq E encodi ng
a variabl e heavy ogé eﬁlb&ii&eﬁ,hlﬁkgre@éntﬁwgﬁﬁﬂn%laﬁpﬁ%nfé re@ﬂéﬁb&‘?& CO”D“ sing the
CDR sequences of SE 14, and 15; or SE NGs: 16, 17, and 18,

r espectl vetopprising sneleatidsseurnces eneadinggreasiable hewv@nilglmhmel@ﬂ@gnt@o an

expressi ong C equence
of a pent aPeaEk bl BB 00 CPRC IR O SE RAS, A B 18, SBE 208
17, or 18.1D NOe:mis, e’mandillfsr&mpscttvhbj present invention relates to an expr essuar)1
vector conprisin ucl ot|d sequences,. encodi ng at | egst four CDR sequences

of a pent a- spedPf ‘E:e eB’@P%’EP’é’Bmﬂndﬁlf’fteﬁ@ WIS EOMEGT ng of SEQ ID
NOs: 13, %m&émg%uaé&meese@eﬁ& erkhiA08 CORNGAHREDS o Schta- BiceFRRhiibatyent | on

relates to an expressi on vector conpri sing pol ynucl eoti de sequénces of
SEQ | DINOsselegted fiom SER IBHNO: 13, 14, 15 16 17, 0r 18.

In one embodiment, the present invention relates to an expression vector
comprising nucleotide sequences encoding at least four CDR sequences of a penta-specific
antibody selected from the group consisting of SEQ ID NOs: 13, 14, 15, 16, 17, and 18.

In one embodiment, the present invention relates to an expression vector

20  comprising polynucleotide sequences of SEQ ID NOs: 31, 32, or 33.

In one embodiment, the present invention relates to an expression vector
comprising polynucleotide sequences of SEQ ID NOs: 34, 35, and 36.

In one embodiment the present invention relates to an expression vector ()
comprising at least four polynucleotide sequences selected from the group of SEQ ID

25 NOs: 31,32, 33, 34, 35, and 36.

In one embodiment, the present invention relates to an expression vector
comprising nucleotide sequences encoding a variable heavy or light chain of a penta-
specific antibody comprising the CDR sequences of SEQ ID NOs: 19, 20, and 21; or 22,
23, and 24, respectively. |

30 In one embodiment, the present invention relates to an expression vector
comprising a nucleotide sequence encoding a CDR sequence of a penta-specific antibody
selected from SEQ ID NO: 19, 20, 21, 22, 23, or 24.




I n one enbodi ment, the present invention relates to an expression vector

conpri sing pol ynucl eoti de sequences of SEQ ID NGs: 34, 35, and 36. In one
enbodi ment the present invention relates to an expression vector C 9

conprising at |east four polynucl eotide sequences selected fromthe group of |
SEQ | D 25WR@80813896% 32 33, 34, 35, and 36. In one enmbRATAES08/06M24 pr esent
I nvention relates to an expression vector conprising nucl eotide sequences

conpri oi'ng { e ?We&eﬁ%’fﬁ%e h%eg%%i@g@%‘%%fa%ﬁﬁ%@kgﬁﬁﬁ%%cft&ér 22 2%, and
eaonipviein € equenenyionaidr tHeurpIak | fid { -spekdiic
expr(ragzgoon ye tgnu g rS' siﬁ a nuHFg)fa% e;muegow;%g?pﬂm;s% ngLgngg
of & pent RubgSelerted For 5 apte ol g RO ES 1B 2ol pe: TBen . 55, 5,
or 24. 9 WO 2Qf8hd &98aEmEKETthe/HrRO8 idektbadelatel tdfifexpriasich W&Adr, the present

I nvention relates to an expression vector con?risin nucl eoti de sequences
hg @mprisag polysuflcatidrsemgrren eEBEQ LD N xe A

o e 0" ©F n 6064 diMthOhe HRt Rybdn s Fan Ebrosifn védlor and 2411 one
enbodi ment, the present I nventi

conpri si nypopakipp polyewtléaide sepasmes o8SEY IBEDE: BOMDsand32. 38, and 39. In one
enbodi nent, the preseni invention relates.to an expression vector

conpri si ng poﬁ? ﬂﬁ%?‘%ﬁqqﬁﬁgﬂ\s{%‘éﬁ%@y@&’éﬁﬁwﬁoIQ@I??‘ rﬁﬁ*,‘?%?f’toénd 42. In one
enbodi mendondph8inp bEBSR Four PYR RIS Sdqabees §dlectdll O RSOGO MY conpri sing
| east four p%gﬁnucleotlde sequences selected fromthe group of SEQID 10

NOs: H7, N@s: 3363
relates Lo an IENR ERRIARGHSRL ieserd BTBAIGH BRDIPLEBE B p saugnoes encoding a

vari abl e heavy cha
sequenc escoofpriSEOnidedtids se@once? 6ncodimg adAriable heavy ckaih ofl b peats-spdcife pr esent

i nvention rel ates .to. an expressi on v I C i Si a nucl eoti de
sequence @Hﬁ%‘ﬁﬁ %&P&Sl&é&%@%é?@éﬂ%ﬁ oggéﬁﬁpﬁ%ggﬁd’ ang ‘i body selected from
SEQ I D NO  25,In 8fs etlbodimient] the PRSen® et oMBBlhtes 1018 KpRIEBA védirent i on rel ates
to an expression vector :

24,

encodi

at

15

20

25

30

28s9ci% i ¢ antibody sel ected

on relates to an expressi on vector 5

8,40441, 4884242, I n one enbodi nent, the present invention

nt a- speci conprising the CDR

comprising a nucleotide sequence encoding a CDR sequence of a penta-specific antibody
selected from SEQ ID NO: 25, 26, or 27.

In one embodiment, the present invention relates to an expression vector
comprising polynucleotide sequences of SEQ ID NOs: 43, 44, and 45.

In one embodiment, a penta-specific antibody has heavy and light chains encoded
by nucleotide sequences comprising sequences of SEQ ID NO:11, and SEQ ID NO:47, 59,
61, or 63, respectively. .

In one embodiment, a penta-specific antibody has heavy and light chains encoded
by nucleotide sequences comprising sequences which are at least 90%, 95%, 98% or 99%
identical to sequences of SEQ ID NO:11, and SEQ ID NO:47, 59, 61, or 63, respectively.

In one embodiment, a penta-specific antibody has heavy and light chains
comprising the amino acid sequences of SEQ ID NO:46, and SEQ ID NO:48, 60, 62, or
64, respectively,

In one embodiment, a penta-specific antibody has heavy and light chains
comprising the amino acid sequencés of SEQ ID NO:46 and SEQ ID NO:48, respectively.

In one embodiment, a penta-specific antibody has heavy and light chains
comprising the amino acid sequences of SEQ ID NO:46 and SEQ ID NO:60, respectively.

In one embodiment, a penta-specific antibody has heavy and light chains

comprising the amino acid sequences of SEQ ID NO:46 and SEQ ID NO: 62, respectively.
10



conpri sing pol ynucl eoti de sequences of SEQ ID NGs: 43, 44, and 45. In one
enbodi nent, a penta-specific antibody has heavy and |ight chains encoded 20
by nucl eoti de sequences conprising sequences of SEQ ID NG 11, and SEQ I D

NO 47, 59, 61, or 63, respectively. In one enbodi ment, a penta-specific
anti body h¥® 20e80996and | i ght chains encoded by nucl eotRGIEUSIOWBI6HEES

conpri sing sequences which are at |east 90% 95% 98% or 9% identical to

sequences of S i especti vely.
25 I n one enbodi th?y%m%%nﬁtta stasgjgf; ag%ﬁ%hé‘&?%vga%d%/ Iight chai ns
conpri si ngcdni[mismlglﬂumamno dmdeeqmemesf SEQ HBEO:m Ma S I]amtD SE@edpE)ctN@yle 60,

62, or 64, re ectlv n one enb nt ent a- ci fi.c anti body has
heavy and | i ght 8H%1F1?’r . @8%??%‘1%8’39@@ aﬁﬁ;oﬁghgsct? @%@5&68@‘% SEQ | D NO 46

and SEQ | Ded¥pridthg poR$ § WiicH are a8 abt/D094) ©5SBNORH bFBIV idehtiDg A Are SRk f i C
ant i body has heavy an | i ght chai ns conBrl sing the amno acid sequences of
SEQ | D NO 2! seauenseofiSEQUD BIO:46; arndhBEQ T &Gr48, 6Dn6?eﬁé6‘bma¢tmm

pent e spechlohs ABbUIEY YRRl p AR e ARG W?S o

ﬁ008{] 13096@:olgﬁjsrdtld%@iﬂﬁll®ﬂm2iﬁod11cas opantespscific astittody Aayisg heavs pehgﬁtlchmggt |I l[))ody
as heavy and lj chains ., conpri si
No: 46 an SRtrioils nno pad ebrear SR BNGTL B S TRt E B Bt S er 11

ant i body cogwyy and |ight chains conprising pol ypeptides which are at

| east 90% 95% 98% or 99% identical to the amno 5 acid sequences of SEQ ID
NO 46, 1&ind SEQ Inpngembglimgy, the present inygntionaelgies tq wp«gplbmm eBkEYRiFBEi nent ,

t he prese t rokaryotl c
R A R A S S S
chain conqimnspmgpmdn@ thermnoacidbegenumsnd SEQf DS 4®aMI:‘-EQ€DN>®4$mQ | D NO 48
60, 62, or res |ver 10 In one enbodi nent, the present invention
relates to QaO’F@AES??B?%X eukaryotl c or a prokaryotl c host cell which
produces a pentiaofP&abddimethe t hvehtitel rEIeRY b ARGorhbifliit culdipdtitoraonpr i si ng

the am no acid sequences of SEQ ID NO 46, and_SEQ I D NO 48, 60,
15~ prokaryotic host cell which produces a penta-specific antibody having heavy or light chain

comprising the amino acid sequence which is at least 90%, 95%, 98% or 99% identical to
the amino acid sequence of SEQ ID NO: 46, or SEQ 1D NO:48, 60, 62, or 64,
respectively.
In one embodiment, the present invention relates to a recombinant eukaryotic or a
20  prokaryotic host cell which produces a penta-specific antibody having heavy and light
chains comprising the amino acid sequernces which are at least 90%, 95%, 98% or 99%
identical to the amino acid sequences of SEQ ID NO: 46, and SEQ ID NO:48, 60, 62, or
64, respectively. ( )
In one embodiment, the present invention relates to an expression vector
25 comprising polynucleotide sequences comprising sequences of SEQ ID NO:11, and SEQ
IDNO:47, 59, 61, or 63, respectively.
In one embodiment, the present invention relates to an expression vector
comprising polynucleotide sequences comprising sequences which are at least 90%, 95%,
98% or 99% identical to sequences of SEQ ID NO:11, and SEQ ID NO:47, 59, 61, or 63,
30  respectively.
In one embodiment, the present invention relates to an expression vector
comprising a polynucleotide sequence comprising a sequence of SEQ ID NO:11, 47, 59,

61, or 63.
11




62, or 64, respectively. In one enbodi ment, the present invention relates to
a reconbi nant eukaryotic or a 15 prokaryotic host cell which produces a
pent a- speci fic anti body having heavy or |ight chain conprising the am no
acid sequence which is at |least 90% 95% 98% or 99% i dentical to the am no
aci d sequ¥Pc0%POMEG | D NO 46, or SEQ I D NO 48, 60, 6ECT/BF2008/60424
respectively. In one enbodi nent, the present invention relates to a

reconbi nant _eq&w%b&ﬁaénétheg%s&t%ﬁﬂﬁﬂe&mg9&& SrdssifhvEdoPr oduces a
pent a- speci fic anti body having heavy and |1 ght charns conprising the am no
aci d sequemneisingtsi polynaeleotide sc@rote @DYiSBERIOMe0ee WIEoh isiat astiddH, 95%, t he ani no

aci d seq es -SEQ D NO 46 . r 48, .60, .62, or. .64,

respecti vel'yr ?ér?}" 6%@%%@0%‘7’6%%0? °€ﬁ€@5§é@ﬁﬁqnﬁﬁh%n63r EPRICEYelY o an
expressi on vedhohe 2hbedimpiit th PEEs@n linyatitdnaelated @ SESPEIISIOB vEAGHT | Si Ng
sequences of SEQ | I? NG 11, and SEQ_ . ID NO 47, 59, 61, or, 63, respectively.
In one entoemsog: polymlegfidasseryencen ihieh ensofet RynétsnesifisntibosycemIDEHg ect or
conpri si N : keS| ' at | east
S0v, 95 G S e S Y SR B IR M P 358 S0 T
NO 47, 59D 80;48060,83, or @Qrespspiedy.i vel y. I n one enbodi ment, the present

I nvention relates to, an expressi on.vect or onpri sing .a polynucl eoti de
sequence conp ?IP M 8mg° B efrtfg greg?nq gﬁ’@“’?‘f} rﬁb&‘i ?%?‘P%@‘?ﬂ B%Cfgr or 63. 11 WO
200811309%hpeisihl goRA08 EARIG4Efhended wOR cafdRAl paﬁﬁtspediﬂ@mﬁfbagﬁ BémprikitRNt i on

relates to an expression vector conprising a polynucleotide sequence
conpr & npasy srlighh shaingfoamrisiae the aEnaicidpgpensedvhich gy o feast s, §8% i cal to a

sequence &, 583k, bl al d the Zmindheid@laqueRbes®? SEDAPPRO 6 8lIYSEQD D RitP4s
nmbodi ment, the present invention relates to an expression vector 5
conpri si ng, pdlorddcicepseiiedy.sequences whi ch encode a penta-specific antibody
conprising heavy and |.ight,.chains.caonprisj the ami no acid sequences of
SEQ 1 b NG 46, e ERBpdipBlhef BG4 S0 Aa@Rife B Th one
enmbodi mendomprisimghRRSRRtlcbtiiéathicatt witiRéRsdd DpelipdHnE estprvingthe bidiino
15  acid sequence of SEQ ID NO:46, 48, 60, 62, or 64.

In one embodiment, the present invention relates to an expression vector

comprising a polynucleotide sequence which encode a polypeptide comprising an amino
acid sequence which is at least 90%, 95%, 98% or 99% identical to the amino acid
sequences of SEQ ID NO:46, 48, 60, 62, or 64.
20 In one embodiment the present invention relates to a process for producing a
penta-specific antibody (immunoglobulin) in a single host cell, comprising the steps of:
(i) transforming said single host cell with a first DNA sequence encoding a heavy
C‘ chain comprising polypeptide of SEQ ID NO: 46; and a second DNA sequence
encoding a light chain comprising a polypeptide of SEQ ID NO: 48, 60, 62, or 64;
25 and
(ii) expressing said first DNA sequence and said second DNA sequence so that
said immunoglobulin heavy and light chains are produced as separate molecules in
said transformed single host cell;
furthermore, this process can be carried out such that said first and second DNA
30 sequences are present in different vectors or said first and second DNA sequences
are present in a single vector.
In one embodiment the present invention relates to a process for producing a

penta-specific antibody (immunoglobulin) in a single host cell, comprising the steps of:
12
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conpri sing pol ynucl eoti de sequences whi ch encode a penta-specific antibody
conprising 10 heavy and |ight chains conprising the am no acid sequences
which are at |east 90% 95% 98% or 99% i dentical to the amno acid
sequences of SEQ ID NGO 46, and SEQ I D NGO 48, 60, 62, or 64, respectively.
In one eanéiH‘?@ﬁﬁ?%? he present invention relates to an BGIS2%808H424 ect or
conprising a polynucl eoti de sequence whi ch encode a pol ypepti de conpri sing
the amno 15 apihnSBAMRE SR Shotehbdtlchl Mith 4 Frst BNA @%uel@c%zen%djﬁfat 1843 One
enbodi ment, the ‘present Thventron relates to an expression vector
conprising a pchyvarabksbindian o dhpismomogiobdin leavochainacoparispne i DRI domainpr i si ng

an amno acid hi IS . least 9Q9 5%...98% or ,.99%.i dentical to
the ami no acid 0%%@%@%@%%@6“% ﬁgafg?ongé?NééfﬁugE?e e&cocgﬂg atéaasf one
enbodi ment t he vafigisle Abmain Ve thk imuhed1etubia light eﬁa@r@ﬁ?ﬁsmg ODR@AAled 610 a

g

pent a- speci fic antibod gmruno | obulin) in a single host cell, conprising
the steps of- (FBQID NES: My AY#9dd8iadsi ngl e host cell with a first DNA

sequence encodi iR Yoid SRRDACQHRA:S LG RAHIRANARHenSEQ R NO 46

and a second séequ encodi ng I ght chain conprising a pol ypeptide
of SEQ I D NO 48id igguneglobuin lg4vy angddighiwhains ade psagmced as ssparstainplédutestin DNA
sequence and saj d,seco DNA ence so that said i nmunogl obulin heavy and
| i ght chai ns a?sgl%&ag B@geé“‘énge?g"gg‘%eg‘t e nolecules in said transfornmed single
host cel | ; fubthigrindy, B Srocdshitsh HrcaakRd dutsih et @ad filsethdodéond WA tsbfiensei d fi r st
and second DNA 30 sequences are present in different vectors or said first
and setbnorrpRissas i liHemsat veglop %F%‘g@ﬁt@ segond INAsequeacesare Preshi enbodi nent
t he presengin%ﬂy&fgrj on relates to a process for producing a penta-specific
anti body (1 noglobulin) in a single host cell, conprising the steps of:/
12 WO 2008/ 13098 onganbadsnen gicasesptanvantiypn relaigssp arproerss Saiptpdyringlee host cel+’

with a firgt, DNA.se e .encodi . | east | . ' f the
minogl od P ARG ERST (FRER0H PR R i E e heel el BBy BRRALOE 5 T,
and 15; and a gBeandomiiky sedsiegle tostnelbatithg figdt DNYasdqueite envatingdill@sdonmai n of
the 1nnogl oby | o eb Yoman or heSmmhinoglonslin Reavy Cham dompaising CDR domains

of SEQ ID NOs: 19, 20, and 21; and a second DNA sequence encoding at least the

variable domain of the immunoglobulin light chain comprising CDR domains of
SEQ ID NOs: 22, 23, and 24; and
(11) expressing said first DNA. sequence and said second DNA sequence so that
20 said immunoglobulin heavy and light chains are produced as separate molecules in
said transformed single host cell; |
this process can be carried out such that said first and second DNA sequences are present
in different vectors or said first and second DNA sequences are present in a single vector. O
In one embodiment the present invention relates to an antibody that fully or
25  partially blocks the binding of any one of the aforementioned penta-specific antibody to
human IL-8, Gro-alpha, Gro-beta, Gro-gamma, ENA-78, and GCP-2 in an immunoassay,
such as ELISA assay. In one embodiment, partial blocking occurs when the antibody
blocks the binding of the penta-specific antibody by more than 10%, 20%, 40% or 50%.
In one embodiment the present invention relates to an antibody that competes with
30  the binding of any of the aforementioned penta-specific antibody to human IL-8, Gro-
alpha, Gro-beta, Gro-gamma, ENA-78, and GCP-2.
In one embodiment the present invention relates to an antibody that fully or

partially blocks the binding of any one of the aforementioned penta-specific antibody to
13




5 SEQ ID NGs: 16, 17, and 18; and (ii) expressing said first DNA sequence
and sai d second DNA sequence so that said inmmunoglobulin heavy and |ight
chains are produced as separate nolecules in said transfornmed single host
cell; furthernore, this process can be carried out such that said first and
second DNKOQMHIEPMBs 10 are present in different vect®FEUBPISHS4 first and
second DNA sequences are present in a single vector. In one enbodiment the

present ‘?" Bpd bﬂ@ﬂ@t@bﬁéﬂm (@EQ?E% Ty mn{‘m;m rmn%n%ﬂlhaoﬁ%gci fic

ant i body nm unogl obulin) 1n a single hos conprising t steps of:
li (i) tsughes EI:TrﬁAn@S@al dlnsménfgllﬂmdim@t pegial blackihg acqursr\shenlmwamqunence

encodi ng a varl abl of th Lin 2avy chain
conpri si nbg %&e}éﬂ% PC%E@QP C@F “%&y%eﬁgﬂgﬂ%lag%ngﬁ g@&nd DNA
sequence enno@hamb@wﬂl@aﬂlbp&ésemmn@bﬂe&tam intibody et compeagetidiatd i n 1 ght
chain conprising CDR donmains of  SEQ ID NOs; 22, 23, and 24; and (ii)

expr essi rignding af §1y08¢ 0 a@ﬁ?jﬁ@ﬁ‘@ée‘h??étas%ﬁﬁﬁ%é@ﬂ%ﬁ‘éy IngpilgBRRence so that 20
sai d i MugpgReBHIK TYEBRAY, Eerngm)gﬂ @S ar e produced as separate

nol ecules 1n said trans ornme S|ng ost cell; this process can be carried
out such that Isan¢ehbodimentne s@@mmvmmsrelqtee m:egomposltpn@smnusmg\aldu fferent
vectors o I e i.n a single

vect or. éfor%ﬁieﬁjtlcf d%%%gég ecﬁ? ﬁ"%&? ﬂ ﬁ?/ueﬁ?ﬁy %C%F@Sﬁ?gaén? ' an anti body

that fully or IRbnpanbodinéit, thb pfas@tﬁmnﬁnnnélafw t0d mathpd oRBeddinglohe
af orenenti oned pent a- speC|f|c antibody to human IL-8, G o-alpha, G o-beta,

G o- ghmepreaRng 1. 2 mammel GOBD; psteoarthnifin, Foumatald arthaifisfrosivemrtiiis, assay. I n one
enbodi e I nl bi ndi ng of
(the pent e s P e e TE T Fone
nmbodi nemantdn,sicpwémmmm\aelm hmg dnseaw @9315 ARDS amuphamd;aﬂtbfahseamrpet es with
30 the bi nd| n { any_ 9 H’n K}KE ent a-s%}l nt,‘iﬁgody to human
IL-8, G 0¥ SI'PHE & R%Oélf’lél re@ a eSS ® ARE" oF ashmaand” e nhodi ment
the pres e@@PDM@m fibvasik ehmse@amﬁo@dmcam“slrbp@ﬁmibh@ijmfyuaﬂwor@hdorpaﬁbwl l'y bl ocks

t he b| ndi ng of, an Qne of th af orenenti oneq pent a- scloemflc, nti body to 13
VO 20131 1998 9pEising etye amount of an aforcmentioned penta-specific

antibody to said mammal.

In one embodiment the present invention relates to an aforementioned penta-
specific antibody for use in the treatment of discases or disorders characterised by elevated
or unbalanced level of one or more of human IL-8, Gro-alpha, Gro-beta, Gro-gamma,
= 20  GCP-2 and ENA-78, particularly COPD, osteoarthritis, rheumatoid arthritis, erosive
arthritis, asthma, atherosclerosis, inflammatory bowel disease, psoriasis, transplant
rejection, gout, cancer, acute lung injury, acute lung disease, sepsis, ARDS, peripheral

artery disease, systemic sclerosis, neonatal respiratory distress syndrome, exacerbation of

)

asthma and COPD, cystic fibrosis, diffuse panbronchiolitis, reperfusion injury, or
25  endometriosis.

In one aspect, the present invention relates to an aforementioned penta-specific
antibody for use in preventing and/or treating COPD, osteoarthritis, theumatoid arthritis,
erosive arthritis, asthma, atherosclerosis, inflammatory bowel disease, psoriasis, transplant
rejection, gout, cancer, acute lung injury, acute lung disease, sepsis, ARDS, peripheral

30  artery discase, systemic sclerosis, neonatal respiratory distress syndrome, exacerbation of
asthma and COPD, cystic fibrosis, diffuse panbronchiolitis, reperfusion injury, and/or

endometriosis in a mammal.
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epi tope of KELRCQCI KTYSKP (SEQ ID NO 54) in human IL-8 in an inmunoassay,
such as ELI SA assay. I n one enbodinent, partial blocking occurs when the
anti body bl ocks the binding of the penta-specific antibody by nore than
10% 20% 40% or 50% In one enbodi nent the present invention relates to an
ant i body tWet2080a¢»étes with the 5 binding of any one @CT{$g008PeMerent i oned
penta-specific antibody to epitope of KELRCQC KTYSKP (SEQ ID NG 54) in
human 1L-8. In

conposi tion cor%%rgﬁgslgégg %&%%F%%gnﬁﬁmone%h %{gf‘%ﬂ%“r %tééénnglp%ﬁﬁy and a
phar maceutgdpedfit ymﬂ)@djépitﬁbhﬁnﬁ'&ﬂﬁne@fa xﬂedlc@ma:te"mm umpaventmg endjoﬁssanhg

i nvention tes to a.nethod of treating or .10 eventing in a manmal
COPD, ost e@?ﬁmsrqoﬂ@nqs A R arthgitis p FQSEResis, a5t hrmm,

at her oscl epAgh®atolybdvaRERE %s&‘i’éﬁ%‘ trflsHIRRSS; ectﬁ)%oééﬁsdaﬁcerte[cﬁt@f’tﬂigqmury
rejection, gout, cancer, acute lung 1nj uré acut e di sease,” sepsi s,
ARDS, per i ashieruig discass; yepgissARBS, peripheralemiery dissiaes; éﬁl’tﬁsmc emsis.aiconasalpi r at or y

di stress Sr‘é%‘ri'%% dlsﬁéggﬁ‘g.{d?@&lé %Qe%cglrbaﬁléz} FRnA%ng E@DO ), cis\ﬁ?flb? sﬁér BIERSL S,

di ffuse pan repertusion injury, 0si's 15
conpri si ngpaabeheHislitey repgﬁmmnaﬁthghmd/ﬁ @dmuﬂhosﬁ manmateskenment i oned
pent a-specific_ anti body,to said | n one.emhodi nent the present

P vent i on rel atbaons &Pesh e B‘ieé"r’i‘éWtVPlH}?E&elb@W&‘Se ohuatPIementitned 8852 or use in

the treat r@@élﬁ@anﬂbay%ﬁﬁﬁ%@ﬁuf%t&@ro@@hﬁd&aﬁéxﬁ%ﬁﬁe@ﬁdﬂ@ymd&dﬁ@ﬁ@ or
unbal anced | evel of one or nore of human |IL-8, "G o-alpha, G o-beta,

G o- gakfha, COBD Gafoarthrity, trimataid aphiits, @msa’r: pfhritispesthise tghseaselanosts; s,
rheunat oi qnﬁe{n%ﬁgﬂob,l? LHRSsY, sm?ar&sh&énkfﬂ?m r%'%&*b%ﬁ ou?tcgﬁée%%ht%ﬁ&g iftfury,
owe splah out,” cancer ,

i nfl anmat ory I 'sease, 'psori ection
acut e | ungacufejlutigydiseaselisepsis MRDH) preaipbaral asteg&ii&aseABB&nupmlerpharmbnﬁlartery )

di sease, stem c sclerosjs, neonatal res i stress syndrone,

exacer bat |1)8/§P1r8?°1’3’ %Eé‘?‘?’?ﬁﬁynélfﬂim@%e%&%’t‘? ‘gpg) %df’?'slt’ﬁz@’rﬂ%sngﬁf'%ﬁ%hi olitis,
reper f usi QRnbdheHiolitisOfep&RusRAIRIRL ﬁﬂ@&eﬁdoﬁ&n@di@m@%ﬁﬁﬁ&al the present
invention relates to an aforenentioned penta-specific antibody for use in

prevents ng and/Moene erebadimentabpys memmebisPEmAL-t i s, rheumatoid arthritis,
erosive arthritis, asthma, atherosclerosis, inf | anmat ory bowel disease,
psori asi s, transpl ant rejection, gout, cancer, acute lung injury, acute

| ung di seBescripiesofFigR®S, peri pheral 30 artery di sease, systenic
sclerosis, neonatal respiratory distress syndrone, exacerbation of asthma
and COPD, cystic fibrosis, diffuse panbronchiolitis, reperfusion injury,

and/ or Figure 1 depicts an exemplary set of MAPs to generate a penta-specific antibody.

20  For avoidance of doubt, five MAP peptide units are depicted. Each unit contains one
identical amino acid sequence selected from linear peptides of SEQ 1D NO: 49-53.
Figure 2 shows flow cytometric data comparing neutrophils present in BAL

-,

samples. Sessions 1, 2 and 3 are presented. The black solid bars show the baselines 5 (
day pre-LPS challenge. The grey solid bars depict the BAL data 6-hours post LPS
25  challenge. The Chimera Antibody (HcLc) treatment significantly and dose dependently
inhibited neutrophil infiltration. The grey hatched bars represent 24-hour data. (n=6,
*p<0.05, 1p<0.01, error bars represent standard deviation).
Figure 3 shows hematological analysis of total circulating neutrophils (cell count).
IV injection of 1 (open squares, ) and 10 mg/kg (closed circles, *) of the Chimera
30  Antibody (HcLc) prevented inhaled LPS stimulation of circulating neutrophils. Both 1
and 10 mg/kg treatments are significantly reduced compared to the vehicle NHP (+) and
10 mg/kg treatment was also significantly reduced compared to the 1 mg/kg dose (*).
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endonetriosis in a manmmal . 14 WO 2008/ 130969 PCTI US2008/ 060424 1 n one
aspect, the present invention relates to use of an aforenenti oned penta
specific antibody in the nmanufacture of a medi canment for use in preventing }
and/ or tre%ti n COPD, osteoarthritis, rheumatoid arthritis, erosive
arthriti sWOLLHHE at herosclerosis, inflammtory bowefCTPRRBAO 24501 a5 s,
transpl ant rejection, gout, cancer, acute lung injury, 5 acute |lung di sease,
sepsi s, ARRSarceplefnesicds tahl @it b SEaBIHooBHSE SYP<0.05Gse1 QWN al
respiratory distress, syndrone, exacerbation of asthnma an , cystic
fibrosis, VeyeHslesropbgp reprrsentstapdard devigion).f usi on injury, and/ or

endonetri osi s @ RENBhhibihnOiEha : At b t] | ates to
use of an aforl?'e1 n#i oned pé"}ﬁbg_ spggtl??%%mg%ﬁ%b%g{;é@ﬁlatcheélt%%rgﬁ?%g%egre of a
medi camen€D1 Br syfage enpiessipran d¥ aious rcomtentrgtions @f GRPBymesizeb perttdrspetific,

rheu oid .arthritis, erosive arthritl st.hmp, her oscl S
i nfl g?ﬁmt W@O%Wﬁed?rgﬂ%? ?te%%{hi ﬁgfﬂy ﬁ@fgﬁgﬁn@n? WOt P‘ﬂfﬁe(aéﬁm"? cancer,
acut e | unguirbphilsy Datadatél Exprébat dé 96 Svah®S ST 4, dithRES, dRRKd penaBagrtery
di sease, system c sclerosis, neonatal respirat o_rt_y di stress syndrone,
1€

exacer batieBissest sigadasdgrrandAtapmples yisy pemparsh i9pusified inertgephils shmblatsdchi ol i ti s,

r eper f usi i er ! Qr epzq&”fot QSIS . gape: TN I : odi nent ,
above manma h?jé%hﬁ?rlgﬁ&g %é)c I pti 0%&&3@61&%3@?9@ gur%ph%lg’)de;r)ili%?%u%ﬁbexenpl ary
set of MARssttust Gihd0 anéd HOME ntcamepettaciiee aninhibaohg. hIL Astifowlatad @iRldhce of
doubt 0 five. MAP gegti de units are depicted. Each unit contains one
i dent 1% al VHRFGEPESF A2 sequence sel ected from | inear peptides of SEQ I D NO
49-53. Figure 2 shows flow cytonetric data conparing neutrophils present in
ﬁL Earrp: es. $§§,(&'53\ Gnashaws ﬁloﬁ@%é&%hiﬁ?tpbiﬁ&iﬁg%(ﬁ@rgcﬂhﬁnd:ﬂ ci&@iéloﬁbiﬂbd.ddba_r S sh(r)]w

e baselines y pre-LPS chal | enge. e grey. soli ars depict the
BAL data 6- ho@ﬁ@fﬁégtsﬁ‘i’_‘lﬂs*h?@lﬁmﬁ IAQHB@YQWH%C)G% nding{p Py@aR ek Lc)
treat nentchgﬁlgﬁinhg_cant | y and dose dependently inhibited neutrophil
infiltration. The grey hatched bars represent 24-hour data. (11=6, *p<0.05,
j p<_0. 01, er r diigirap€ sheps mpuanized naiigdinlingto ihampo tirget Fhepookines. shows
hemat gl ogj Ctail éis| ¥isitisn i }“z;é tﬁ)i rcul ati ng neutrophils (cell count). [V
injectio n nd 10 ng/ kg (closed circles, ) of the
Chinera 30 Antibody (HcLc) prevented inhaled LPS stinulation of circulating

neutrophils. Bot
P An 't}so]Iated penta-specific antibody" or simply “penta-specific antibody™, as used

herein, is intended to refer to an antibody that binds to and therefore cross reacts with

human IL-8, Gro-alpha, Gro-beta, Gro-gamma, and ENA-78, and is substantially free of

i

20  other antibodies having different antigenic specificities, and furthermore, is a single
composition of matter. For avoidance of doubt, the penta-specific antibody of the present
invention need not bind solely to human IL-8, Gro-alpha, Gro-beta, Gro-gamma,, and

C ENA-78 antigens, but it may also happen to bind to other related proteins, such as human
GCP-2, or may even bind to non-human orthologues of IL-8, Gro-alpha, Gro-beta, Gro-

25 gamma, ENA-78, and GCP-2; in other words the penta-specific antibody of the present
invention minimally binds to human IL-8, Gro-alpha, Gro-beta, Gro-gamma, and ENA-78.
Moreover, an isolated penta-specific antibody is substantially free of other cellular
material and/or chemicals. A penta-specific antibody, as used in this context, also
includes antigen binding fragments and/or derivatives having the binding characteristics of

30  their “parent” penta-specific antibody. The penta-specific antibody of the present
invention may comprise two identical heavy chains and two identical light chains, forming

the typical, bilaterally symmetric immunoglobulin molecule comprised of two
16
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and 10 ng/ kg treatments are significantly reduced conpared to the vehicle
NHP (t) and 10 ng/kg treatnent was also significantly reduced conpared to ‘
the 1 ng/ kg dose (*). 15 WD 2008/ 130969 PCTI | JS2008/ 060424 Data are \

represented as total count per ul of blood (n=6, *p< 0.05 vs. qr;g
tp50.01 VvHOXRMUISIR, error bars represent standard deR@EHYBABI06 ‘bure 4
shows inhibition human I L-8 stimnulated neutrophil activation (increased

CDL1b surfaGe S¥REGFREPEE cacktohPSed RGRAN @hinQRd a%%httéh‘émh}éll?@d}&ﬁ

penta-specific 5 antibodies were pre-incubated wt I'L-8"prior to
addi ti on t the pemta-hpasificatibevyrod therpesait isvenban magp cemprigertes sepicsef thesameoval ues of

4 diff t .d B 1 d h I
compar od t §5et Priigt Sbtin g vy BEIREba SR TR TR o0 R R o1 or
to additi omhdpenwpeélﬁednmﬁujr bﬂthbpi'esént irveiiun, $hetgh ERiiptdnlicéneithd 67 and HOMO

are nore effective at inhibiting hlL-8 stimulated CD11b 1Q surface
expr ess? onbingingrempia iswiilabis tg bH’%&% én%fgereése FEaEs 187G iR upgn A8 Bto-numan

chenoki nes,ph /(9 b&a ARoShMe: hileEGRi7ger a Antibody (Hclc) mAb binding to
human targaeP chenoki nggéa Fi gure 5C shows humani zed mAbs bi nding to human

t arget chenoki nésused h&cme‘tae%tlb@Uf”De@mne&mecbm of“immgnogietadini’.on An "i sol at ed

pent a-specific anti ent a- spec £i ed
herein, is i nt d‘ésagg %‘%r éfaélr‘eln %gj‘fé(ﬁhaéﬁps%ma th gfw ?ngl%ﬁf%bltnas ?‘-’Z‘f ore
Cross reacbsly W due anﬁgmi&mt bikdsSto offiek antilcpi, wéH 0- bet a G o-gamma, and ENA-78,

and is_ substant] free of 20 qther antibodi es havi fferent antigenic
speci f 1€i ties, AHTPliAINAIBIEICTTR 13&“@?‘#&‘%fe%’éd%@%’i“@ﬂ&rfuféfn%'ﬁ?lb?fa tFor

avoi dance aastGQ@laiomgama&ame@oﬁm@&mﬁmsa@ﬁota@aﬂyam‘ bétb%rerg%ﬁam Gdpayention

need not bind solely to human IL-8 0- béet a, - gamma,, and ('q

ENA- 78 ant rg@n4-78b bt ¢xempyigyongl cé'éheﬁi;pb@bgtc@[)mﬂmeﬁ of lnmﬂarILrSe Kao@kphp,r oteins,
such as hu r e n,.or | L-8,
G o- al pha, 6@%@%&%&1&% g?“z XreﬁNRE‘)l%i E}%abnﬂﬁﬁ % eu&ﬁl%f &t %l\[/%rs ds the

pent a-specific (atfetwei;aﬁsmsaﬁuﬁnlgehwlmﬁ@hnem@\oeaﬁ hritbotty mbmluhycdqﬂmm 0 human

| L-8, G o-al pha, o-beta, G qo-ganmma, a Mor eover sol at ed
pent a- Sheciep nen%?nﬁ%@ayt%ugfaewa%rp%ﬂnmﬁe raééseéﬁwaemé?fe@é? %P%Hcai mat eri al

and/ or - chegfieagthsnonAnd 8was RPARIahIGsiPHH RN biBshekiBie shibhctdik By @@BLR%t . al SO

of alterations in protein concentrations within a biosensor matrix, for example using the

BlAcore system (Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, N.J.). For
further descriptions, see Jonsson, U., et al. (1993) Ann. Biol. Clin. 51;19-26; Jonsson, U.,
20  etal. (1991) Biotechniques 11:620-627; Johnsson, B., et al. (1995) J. Mol. Recognit.
8:125-131; and Johnnson, B, et al. (1991) Anal. Biochem. 198:268-277.
The term "epitope” means a protein determinant capable of specific binding to an
antibody. Epitopes usually consist of chemically active surface groupings of molecules ( )
such as amino acids or sugar side chains and usually have specific three dimensional
25  structural characteristics, as well as specific charge characteristics.

A "monoclonal antibody" or mAb (as opposed to polyclonal antibody) as used
herein is intended to refer to a preparation of antibody molecules of single molecular
composition. For example, a murine derived monoclonal antibody (mouse monoclonal
antibody) can be prepared by hybridoma technology, such as the standard Kohler and

30  Milstein hybridoma methodology.

Antibody-producing cells can be obtained from the subject and used to prepare

monoclonal antibodies by standard techniques, such as the hybridoma technique originally

described by Kohler and Milstein (1975, Nature 256:495-497) (see also, Brown et al.
17



I ncl udes antigen binding fragnents and/ or derivatives having the binding
characteristics of 30 their "parent" penta-specific antibody. The
penta-specific antibody of the present invention may conprise two identical
heavy chains and two identical l|ight chains, formng the typical,

bi | at er al YA 2008438969 | ¢ i mrunogl obul i n nol ecul e conpri s BFSHREP6HEE WO

2008/ 130969 PCT/ US2008/ 060424 heterodi mers which are each conprised of a
heavy chajiog fdantddlb7: swu@ Br(s\eeﬁefgl@gé%msmeﬁﬁﬁs@rs%@%@l%ﬁe@mtI body of

the presehi i'nvention may conprise two copies of the same antigen binding
domai n f oflfe) BNAS He23s ok iand Velmetofl. (89%2) hgals Canten 2697 5). Fhetechuphagyc hai n.

The pent f ent en aving only one
ki nd of gfo ng}l%%gﬁlorgr%%bn%?én@to |¥Fﬁr@f)m o "B"“ﬂ‘a‘ o(seege?%ﬁyﬁo}?e Cross react
wi t h hunmeKerdnkh8in I@omclcaiaphanbcﬂias - D@eay; Dﬁeﬁs@ﬁmml@ﬁlﬁl Ehiflyses, Pléfunused

herei n " 1 hod ref d.to as "i obul in'. As used herein,
"an anti b@g’éﬂsmﬂ% Oﬁ’i‘i‘é@"i ? )»]f:re"‘arlré’mceﬁ ﬁﬁ’ﬁ%&ﬁlﬁ Adonot  only to
one antlgméamzbwimeaeﬁtlaﬁ(mv}sm@ﬂd&bﬂ 334 3¢)eut rali zing, " as used
herein is intendéd to refer to a partial or full inhibition of at |east one

bi ol ogi cal actTheitetreYransfcetomah as useé,he@mmﬂqdharec@lbmmmeakarmhgstrmﬁ GCP- 2,

& o- al phecrraripd {BEB G o AE R Chfed I PR ER o s U ERIT by " O e

neutrophlﬂ’un@bﬂ;ﬂmﬂﬁpgl}féast&lﬁ way of nmeasuring the b| ndi ng kinetics of an
anti body is by sur pl as erm "surface plasnon

resonthce", asAWé@lﬂﬁé}“elsﬁw I%fléP‘gm On%\r)]aﬁ(@:ﬁp in pe rRrRdstermeed al | ows for
the anal Yﬁﬂhéelpﬁ‘yfyﬁaﬂly,ttﬁéﬁhgbd%%%l \ifn'thcad éﬁthﬁ{bﬁﬁ&' cORsaRYK B Rkddiding @

~alterations’in prote| n concentrations wthin a biosensor matri X, for exanpl e
\usi ng t heabom lq'd@réfllebs%mcthn@rtﬁﬁhﬂmecgtmmd@nﬂgmwnbm@ﬁﬁwy Sweden and

Pi scat awa het SC ti e.Jan t al. (1993)
Ann. Bi ol élné’f\llmndgngf %Dz%‘g{% a4 %sgﬁvo ‘]l;fl.d,grsfg 2] elo(vﬁeég"f%ﬂél Lﬁﬂété’ i ques
11: 620- 62tﬁnd1dg)fm£ﬁmﬁl§pe8ﬁc aﬂﬁigeﬁ|(e g B9ASJasein) dtbdr.thdatiopRtlttermiBedladtisdn31; and

Johnnson, , 1991) _An Bi,ochem 198: 268-277. The term "ep| t ope"
meansli mr@tCé?Sﬁfy@r@la&drﬂnH&m Tb%ﬁgaﬁeé " angiBedy] TeFQENBINEATAGHERR &HS &t i body.

Epi topes 4siyady ébeéiﬁ@?ér% aliggh er Gad Merﬁﬁﬁgééﬁly%fcﬁ@ﬁrﬁh%eq&ﬁi ngs of nolecul es
( D such as amno acids or sugar side charns and usually have specific

t hree di mtibpdnahickbinds specifigallyf tochantgendri stics, as well as specific charge
¢ h_ar acteri sti &5 used herein, the term "kd" (sec-1), as used herein, is intended to refer to the

dissociation rate constant of a particular antibody-antigen interaction.

20 The term "ka" (M x sec-1), as used herein, is intended to refer to the association
rate constant of a particular antibody-antigen interaction.
The term "KD" (M), as used herein, is intended to refer to the equilibrium constant
(: of a particular antibody-antigen interaction and is obtained by dividing the kd by the ka.
"Conservative sequence modifications” for nucleotide and amino acid sequence
25  modifications means changes which do not significantly affect or alter the binding
characteristics of the antibody encoded by the nucleotide sequence or containing the
amino acid sequence. Such conservative sequence modifications include nucleotide and
amino acid substitutions, additions and deletions. Modifications can be introduced into the
sequences by standard techniques known in the art, such as site-directed mutagenesis and
30 PCR-mediated mutagenesis. Conservative amino acid substitutions include ones in which
the amino acid residue is replaced with an amino acid residue having a similar side chain.
Families of amino acid residues having similar side chains have been defined in the art.

These families include amino acids with basic side chains (e.g., lysine, arginine, histidine),
18




A "monocl onal anti body"” or mAb (as opposed to pol ycl onal antibody) as used
herein is intended to refer to a preparation of antibody nol ecul es of single
nol ecul ar conposition. For exanple, a murine derived nonocl onal anti body
(mouse nonocl onal antibody) can be prepared by hybridoma technol ogy, such
as the st aMdbies/ KRB er and 30 M I stein hybridoma nmet hdfJ/G¥)08/060424
Ant i body-producing cells can be obtained fromthe subject and used to

repare . i_bQdi t e hybri doma
P echal que RoaE A0 Phadteb Al fid, BLARAGKA) GRAMGNBolar SUERWAR (BT 1Y

256: 495- 49§l)rc1@s,aspaaim gltamnine, e¢ring] threbdindyDyidein 8/ cy 06 SryShhbiN2 AG o 60424
1981) J. |, 127:539-46:. Brown et  at 19 em, 255: 4980- 83;
Von'el ai . 0558 (e BrplBiine, volas 1ssme Jinkeine, PR Phony bSEiney REhIORch, poor

29: 269- 75) petd- Bﬁn&}%ﬁ@m@'cﬁﬂﬁs (efgarthﬂéélﬁﬂé“v}hlﬁﬂ: RPRAGAS) AR aditfatid SidY chiRy | domas i s
wel I known (see generall Kenneth, in Monocl onal Antibodi es: A New

Di nensi dn {&8. BV@F’@@HBQIFYM#EF%Amtopllmehlé‘iﬁﬂ?)Pde %Wﬁdﬂgteéap@essenmbme k, N.Y.
(1980); E. r Gefter et
al . (1977) om %ﬁ@ﬁl@ﬁﬁﬁ%&?&ﬁgﬂ 5%%@8) . ﬁcall ﬁﬁscﬁjgg%ng%eﬁé% as used
herein, i nmbladeiswﬁlemmﬂimirmmo aeinllmsidmmtfrcanﬂrasamemﬂé chaaxfm&lsrs iThgs tnlmleanti body,
such as CHO c tIh NS/ 0 93 cell.s, E 8e| Ilﬁ or fun

i ncl udi ng RS the Bpntspey ¢ty PLSSHpt tovie o Rridc e RRPSPRAEYEs £ o

ant i body béé&déﬂ%ﬂnio@ﬁﬁaﬂiﬂ@ﬂl@sﬂécﬁ%ﬂyaﬂélb&@%muﬁﬂ@@qhéhceé he antibody binds
wi th an equilibrium constant D, corresponding t about 1x10"' Mor |ess,
and bi Ks to th“éhegvfr@@@mmﬂm@ll&awp@mm "derieatived fof ﬁ;etayu@@acruégqﬂywm to a
KD that is sastpeélﬁ@a?l dis s, %Er%mogne?%kt&fg@ez{n(ﬁﬁﬁﬁcﬁ? Rivled favRl eéﬂ“ ty for
bi nding to a non-specific antigen caseln er t an the (0
pr edet er m derivatuetlj genby dylation ar glyosglaten, &hthbmdlalﬂqagté;nafféﬁhag phalesieg "an
anti body rec L Zi n.antigen" and "an .anti.body s i fic for an antigen"
are used | i DG EaRRy e PERR Py pdtlei e e Aind BAT rosbretii ch i nde
speci fically t Ffuébitiagigs) the 106n UnbdatiRl Redtity't H@ichtes Mat thad nuckeCacids, ords used
herein, is intended to refer to the djssociation rate constant of a
partictd ar %F@F‘Sé&%ﬂ%‘ﬁﬁ‘@é’@f fthen getimally alignedimd compared jage idewical, gdth 1) | as
used her el fordoialth BIROGR ihQriidil B adiflichlGn ASEREARLE 8% of HeGuERARIAM Of a

parti cul ar ody-antigen I nteract
usually at least about 90% to 95%, and more preferably at least about 98% to 99.5% of the

nucleotides. Alternatively, substantial identity when the segments will hybridize under
selective hybridization conditions, to the complement of the strand.

20 For nucleotide and amino acid sequences, the term "identity” indicates the degree
of identity between two nucleic acid or amino acid sequences when optimally aligned and
compared with appropriate insertions or deletions. Alternatively, substantial identity exists
when the DNA segments will hybridize under selective hybridization conditions, to the ()
complement of the strand.

25  The percent identity between two sequences is a function of the number of identical
positions shared by the seQuences (i.c., % identity = # of identical positions/total # of
positions times 100), taking into account the number of gaps, and the length of each gap,
which need to be introduced for optimal alignment of the two sequences. The comparison
of sequences and determination of percent identity between two sequences can be

30  accomplished using a mathematical algorithm, as described in the non-limiting examples
below.

The percent identity between two nucleotide or polypeptide sequences can be

determined using the GAP program in the GCG software package (available at
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The term"KD' (M, as used herein, is intended to refer to the equilibrium
constant C of a particular antibody-antigen interaction and is obtai ned by
dividing the kd by the ka. "Conservative sequence nodifications" for

nucl eoti de and am no aci d sequence 25 nodifications nmeans changes whi ch do
not signi MRMFLIPI%r fect or alter the binding charact BETABI0Y064424 he

anti body encoded by the nucl eotide sequence or containing the amno acid

sequence. %w%pgégﬁgﬁtﬁswgéﬁgxsgeg&amma&%nqq%ak/w g6r4uish et | de and

am no aci d substi addi nd del etions | cations can be
i nt roducedO,lcnrtSQ anﬁélengﬁqmglueﬁlb%& 3sﬁ,e§nd7a6 d‘hle@elttmmtqdmmt}kbﬂtwmtwm he art, such

as site-dir si s mut nservative
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repl aced WMdybrsand #niMitlea@dipue Appl Bidsei/] H101-87 6198R)) avhichilde bednai n.  Fanil i es

of ampo acid re 4due having sim |l ar ,side chains have been defined in the
art. The¥worparted iato the, ALY progrerp (esions2- () pHnsa EAM RO yeeighi sestlic (e g.

| ysi ne, a'Ea@;!é"hﬁﬁp lehgtﬁtpbﬂdl&‘%)flz 84 M@&QW@&&%@J&&@%@&%@@% aci di ¢

side chains (e.g., aspartrc acid, glutam’™ acid uncha ol ar’ side
chai ns (ebgweenngmnne acid sprpienegs ne) beglmmedsﬁmgémmdlenhnemhmom yrosi ne,

cystei ne, t ) ) v
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Si de chai [dfog(’efmﬁlthc Gm(}?wﬂmﬁ:pdéﬁégemﬁwaﬂhlﬂ@hﬁuqﬁﬂﬁ)/w@g‘c@ﬁ}?lﬂ[&hgeltﬁdrde chains 5
(e . tyrosine, phenylal anine, tryptophan, histidine). u@rf&p%dl cted
is

nonesé@nt Blossurp A gattie e RAMP o matriy ﬁ"fﬁiaa%ﬂ’lWOfbé 1\ﬂh1?eﬂo=sgeé

speci fi cagll%gqiﬁagmq 33 Arehpepably replaced with another amno acid
(;em due fromthe Sane SI @ chain fanmily. Thus in one aspect, the

ent a- speci f i cAanwciclsouid @f'ondvéalyphl&sé'hw ¢rig isrpl4con iritem & Fungiena rellationghip

conservati vg ot%%dm Eﬂcac S|ef| %%tl tof the S oé:rlofrl al | éjl scl sed am no
acid sequgrl‘l &t UEITE p esant ?n\%ﬁjfg encor?%l};\ che ¥/at| ves" of
t he am noliakdddo seqdiage@menddf pﬁ‘edtéme&hﬂsyﬁpti@cdf@mﬂqueﬂﬁemimr@p@t @ nore of
the am no acid residue i i

have been derivatized, e.g., by acylation or
gl ycody! attPRsripign ofs k‘?‘é{ﬁ?%ee%ﬁﬁt?Wra&&%%ﬁ&ﬁ&a%tg%@ Nﬁgseﬂ‘ﬂenc?she bi ndi ng
charact er yghh ﬁﬁkéafaré Btid R sRRE PR Jo JoRERAIBBRIPG dtheS BRI CES . FOr

nucleic acids, the term"substantial |denti y" 1 ndi cates tha two nucl eic
acids, or com&udmngmamdhng éqmnﬁﬁ§mtbleseau¢ncewm¢rahipﬂmhal ingicatks thatgbie and

conpared are |dent|c ria ucl eotide insertions or
del et i ons *“4UH"4Y #°EE% a%emﬁec%f%tffgf h]l%ﬁq%lbt i des, usually at |east about
90% to 95% anThémefe "Pdcefreragbéed hateid, @rigtenddaay o O alCIRR. ol hbledule

20 capable of transporting another nucleic acid to which it has been linked. One type of

vector is a "plasmid", which refers to a circular double stranded DNA loop into which

additional DNA segments may be ligated. Another type of vector is a viral vector, wherein
C ' additional DNA segments may be ligated into the viral genome. Certain vectors are

capable of autonomous replication in a host cell into which they are introduced (e.g.,

25  bacterial vectors having a bacterial origin of replication and episomal mammalian
vectors). Other vectors (e.g., non-episomal mammalian vectors) can be integrated into the
genome of a host cell upon introduction into the host cell, and thereby are replicated along
with the host genome. Moreover, certain vectors are capable of directing the expression of
genes to which they are operatively linked. Such vectors are referred to herein as

30  “recombinant expression vectors" (or simply, "expression vectors"). In general, expression
vectors of utility in recombinant DNA techniques are often in the form of plasmids. In the
present specification, "plasmid" and "vector" may be used interchangeably as the plasmid

is the most commonly used form of vector, However, the invention is intended to include
20



nucl eotides. Alternatively, substantial identity when the segnents wl|
hybri di ze under selective hybridization conditions, to the conplenent of
the strand. 20 For nucleotide and am no acid sequences, the term"identity"
indicates the degree of identity between two nucleic acid or amino acid
sequences W"%%P?‘Pral ly aligned and conpared with appidiVi288@6943%erti ons
or deletions. Alternatively, substantial identity exists when the DNA

segment s Wylch ofhprdrall 5&#%3&&1 %@Atﬁgtshaﬁaswaméto;@{elgo ReMRAGM 4PQRive t O the

conpl ement of the strand. The percent identity between two sequences is a
functl on ofetlpmsnsmmvmﬂses @miﬂdremaassoq;@tsd virsas), whigh edvhoquivadens equences

(i.e., %lgmctlcl)ty = # of identical positions/total # of positions tines
100), t aki ng i Nt o account t he nunber of gaps, and the | ength of each gap,

whi ch need to theltatrr[Géamﬁxﬂnafnt)hosoaéli“r(rﬁlsuﬁi)lygmaéll"pfashmmm $equences. The
conpari son equence nd d t%rm nati.on of percent identity between two

sequences @gﬁd togefenio [intg ¢RINbINARE P paf%ﬁtorahagbﬁqntlﬁﬁ?f%

descri bed It@hmfbme}std&u%a@ gumamla?émteﬁcédqwmf&hﬁn BRI 36 M paflRlfal t Y et ween
two nucl eotide or tEeptl de sequences can deterim ned usi ng the GAP

progr am i nsubjest @@@uwf Sprogenyanflsaghee ‘(eélvamaml ccrt@m miodi @ OG0BV BOBIG0

Gap vl ght “BTABS eerhibys UMY Btk G3lan HEfRpIEBRRRR S MY 3N 2
or 6. The pey aethin fhachtidértichiad dReardnneell, hmmkm"ﬂlnﬂﬁuderd veithiin theacopd oﬁ‘ﬂ@uences

can al so be determ ned using, the algorifhm yers nd W Mller
(Comput? AR i hqsf ¢plic s useg h Erfml?‘e@f@%%“}h%ﬁg{ﬁl%‘édeg%éﬁx%nﬂ ficor porated into

the ALl GN BEAGHAMaEMEEFAAHS s, N‘S?(] s amﬁ’@l}ﬂiﬁlgcml&m residue table, a gap
I ength penalty of 12 and a gap pena ty . In"addition, the percent { )

identity bet webnuscdbergim He terei 'qu 'U@ﬂbé@ agy huipen @Irelmrlmnmdmusalnﬂwt he

e e Sl et B o A L SRR - "=

(avai | abl easatontutan ptimaiss,sheepe dog, cowsdhivdrers, h:hphibiansleapﬂle@,saum 62 matrix or a
PAMR250 trix, and a gap wei ght of 16, 14, 12, 10, 8, 6, or 4 and a length
wei ght1 f 1, 2, 3, 4, 5, or 6. Anucleic acid is "operably |inked" when it

is placed inhgiBodyBipadtartdl relationship with another nucleic acid
sequence. For 1nstance, a pronoter or enhancer is operably

Intact Antibodies

20 Intact antibodies are usually heteromultimeric glycoproteins comprising at least
two heavy and two light chains. Aside from IgM, intact antibodies are heterotetrameric
glycoproteins of approximately 150K.da, composed of two identical light (L) chains and

two identical heavy (H) chatns. Typically, each light chain is linked to a heavy chain by ('\ )
one covalent disulfide bond while the number of disulfide linkages between the heavy
25  chains of different immunoglobulin isotypes varies. Each heavy and light chain also has
intrachain disulfide bridges. Each heavy chain has at one end a variable domain (Vy)
followed by a number of constant regions. Each light chain has a variable domain (V1)
and a constant region at its other end; the constant region of the light chain is aligned with
the first constant region of the heavy chain and the light chain variable domain is aligned
30  with the variable domain of the heavy chain. The light chains of antibodies from most
vertebrate species can be assigned to one of two types called Kappa and Lambda based on
the amino acid sequence of the constant region. Depending on the amino acid sequence of

the constant region of their heavy chains, human antibodies can be assigned to five
21




i nked to a coding sequence if it affects the transcription of the sequence.
Wth respect to 15 transcription of regul atory sequences, operably |inked
nmeans that the DNA sequences being |linked are contiguous and, where
necessary to join two protein coding regions, contiguous and in reading
frame. ForW@e¥a%kquences, operably |inked indicat es PCRAS2Q0B/R604%equences
are capable of effecting switch reconbination. The term "vector," as used
herein, i QifrhtRRGSEsIIBAI BILH, %@ alGhVe F‘gh(ﬁﬁidq ARhS 6 BtherRbEiRRE irffo OFf
transporting another nucleic acid to which it %as been |inked. One type of

vector i s subclassesstaGs IgGhig® andfleGd; and IgA L andolgAdr Senits! varients existedttDNA | oop
o' i arne B PR o SARRE NSO RS atilsIE L i OE G BBfdal BBl TPCH O

viral genobimlingGpetificity weatths mtibody withpatieregibnaditgmonppaticulg vagaliilign in a

host cell into which they are . introduc . @, 25 bacterjal vectors having
R bact 8r 1 SISO S RN IR LoP & O e AR AN IRSEEBIL e 1 ot

vectors (Gafable REMMERE SHRB krafBWOR! rb@Bns(BRY. OTIR) vaFiahle ABmht 88Alekkal Pt 0 the
genonme of a host cell upon introduction into the host cell, and thereby are

repl i cat edndlighighaing edehichaprigsshugdhernmectadbbiebrasCDRe r Thei GDReinteoels ar e

capabl e of  di.r i : I . [.€ ratively
[ Thked. S B Dol EURLARSIAMR Yy ORREG S A VRS L T ) o
vect ors" (otrer shaifpbontritigxiortes Rinaationad il mitipen dindigg ner aflantibodiseTheon  vectors

of utility in reconbi nant techni ques are often in the form of plasm ds.
In thd iRl regions ars no fir ylﬂ‘@?‘@ém bipding af dha i O%f\? threarigenibut

|t er chang bl asdths ceciBF ARG sich os BeriERBontin WHBRIAY dUSAofioEm of vector.

wever, the inventi on is int ended t0 include 8/ 130969
CT/ US200 8ic@ ety toteucity @MeC), blmgoeytodis v pindsgito Acymctptorshal&uch as viral

vectors (e..0., replication fective t rovj ruses enoyi ruses and
adeno- ass i‘é‘?g?aéran‘%ir?tﬁ Q’éasl)efmaﬁilzgﬁequﬁ} Qg OZZESJFQf;a ng??emeﬁ’gﬁ?ﬁefl% \ Yt‘ftﬁél_ci rm
"reconbi Ngiy thd 03} cé@bbnent SRthSédtipldment osstadeeThe BumAT¢G3 @EnsRE figibn 1S 5
intended to refer_to a cell into which a _reconbi nant expression vector has

been ilAt r daske thg ability tosaclvatel cosaplerment by throdaseinelpadivey of by wediste entitedinded to
o1 7 0ot ol b0 i bl B BONG GLaRED) of Such
to either compticonbyothe elassicabpatemayadndimddiatesrotbodysdepndontoglinlar may not, in
fsgg:)’e g? ![cﬁtg (}xiic%t?flon}yowéarl}fy. RSB iescees'éelnﬁalgfulglckzjiﬂgethgstei elf%ectioln Igulngt(ldo%g mvgytbgi n the
termed ‘non-lytic’ antibodies.
= 20
Human antibodies
Human antibodies may be produced by a number of methods known to those of

skill in the art, Human antibodies can be made by the hybridoma method using human

N

myeloma or mouse-human heteromyeloma cells lines see Kozbor J. Immunol 133, 3001,

25 (1984) and Brodeur, Monoclonal Antibody Production Techniques and Applications,
pp51-63 (Marcel Dekker Inc, 1987).  Alternative methods include the use of phage
libraries or transgenic mice both of which utilize human V region repertories (see Winter
G, (1994), Annu.Rev.Immunol 12,433-455, Green LL (1999), J.Immunol.methods 231,
11-23).

30 Several strains of transgenic mice are now available wherein their mouse
immunoglobulin loci has been replaced with human immunoglobulin gene segments (see
Tomizuka K, (2000) PNAS 97,722-727; Fishwild D.M (1996) Nature Biotechnol. 14,845-
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10 term "host cell" as used herein. Reconbinant host cells include, for
exanpl e, transfectomas, such as CHO cells, NS/0 cells, and |ynphocytic
cells. As used herein, the term"subject" includes any human or non-human
animal. The term "non-human aninmal"” includes all vertebrates, e.g., nmammual s
and non- matY@r8/1398h as non- human primates, sheep, doBCT/ESAR0S/EHMAdkens,
anphi bi ans, reptiles, etc. 15 1. Antibody Structures Intact Antibodies 20

I ntact anti ' d <Mk C ' b Sing at

| east tmgﬁg%‘%ﬁgn%ﬁt}m%#%% ter%%ér%gg’%rﬁrgh'flrjg&n% l g%{ﬁ)%]%{ua ecsgg%)l c%di es are
het er ot et r arerpable ¢f pyabpngtagepestoné obippramentibddedsyfrobd @ath antodiessoéd of t wo

I denti cal I.i%htt SL% cra{g@s and two identical heavy (H) chains. Typically,
each |ight URET 690 & °195H8d to a heavy chain by f ) one coval ent disulfide
bond while the ogfmﬂeulgafnogu i§¥ﬂefTrﬁﬁer£W!§iﬁﬁéiEEe@E¥éﬁﬂ€& atl,f(@9¢9?mua&o§§1al ns of
di fferent immunogl obulin isotypes varies. Each heavy and [ight chain also
has i nBr aBhdbhi6lsviers kel aipssytctas rohslnieddniaiinadialed miceothe Selvdted

vari able d i VH). . f y f b ) h |ight
chai n has. SBaR Anisl SAREG ARG, BYBIGtecR et BPPRASRIadeT S OPR 10T

t he const amhetcdgnan (@fotieh epdeieghiymphaiytes bk clilcttrBopusilirbugh dwdadsivepbolednst ant
regi on of the heayy chain and the |ight ai.n variable domgin.is aligned 30
with the vitVHBreRIgHERIFTESONPHRICHES lozéfﬁiph dooppgslped fimiipg diidioamndnt P bodi os
from nost ] ' i icall ed
Kappa and Eéa{ﬁ({glggg{)ogé(gﬁé%ﬁpthfﬁgﬁgﬁrhlﬁgllgﬁﬁ%gggggtljﬁgzclgﬂg%t&?ﬁﬁe%%g 1}56? gfllts regi on.
Dependilg eweilabie friam Morphotcll hsngirgrtheMofphotdea™ ebbaogy. r egi on of their heavy

chai ns, human ti bqodi es can be as i%n%d to five 21 2 0%&43 969
PCTI LS008/ 06042PES g1 R < HRol6i: 88 Be T gnprohts Spig snfbodishland BAPISG and |
| A can betielobgl MisCiety dSehuie 48, sUBT) @O and Lofliths kO o 10GH) and | 9G4

and |1 gAl and | gA2. Sjgem es variants exist with_ nouse and rat having at

| east | g@EMB(gGEB% W60y aAicedsiliag Goihisiterhatque Artibady Vobukait gakears clogeddi ng
specificit .t h | | Ln. reaqi i | i.cul ar
vari abil i tyn %&g% Foeegthé&ggrrp J(é?rérn‘wélr ?‘f‘o;%?{;fé? }étr@%gr%?%gf]?%%néﬁdgﬁ%q&%%s@.ﬁﬁ fe nore
conser \&d puhtas MIS coffd ddubdisplayet @i ly eith tha arlr & adelpeephage payefmntionalegi ons

(FR). The vari abl.e donmai ns of .intact heavy . an i ght .chai ns, each conpri se
four FR coﬁ%@e?%ha oty ok e Spspace °%Pgﬁi§gﬂwﬁe§8l‘?" o based o the

functional properties of the antibody result in selection of the gene encoding the antibody

exhibiting those properties. The phage display technique can be used to select antigen
specific antibodies from libraries made from human B cells taken from individuals
20  afflicted with a disease or disorder described above or alternatively from unimmunized
human donors (see Marks; J.Mol.Bio, 222,581-597, 1991). Where an intact human
antibody is desired comprising a F¢ domain it is necessary to reclone the phage displayed )
derived fragment into a mammalian expression vectors comprising the desired constant ( )
regions and establishing stable expressing cell lines.
25 The technique of affinity maturation (Marks; Bio/technol 10,779-783 (1992)) may
be used to improve binding affinity wherein the affinity of the primary human antibody is
improved by sequentially replacing the H and L chain V regions with naturally occurring
variants and selecting on the basis of improved binding affinities. Variants of this
technique such as "epitope imprinting" are now also available see WO 93/06213. See also
30  Waterhouse; Nucl. Acids Res 21, 2265-2266 (1993).

Chimaeric and Humanised Antibodies
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chain are held together in close proximty by the FR regions and with the
CDRs fromthe other chain contribute to the formation of the antigen

bi nding site of antibodies. The 10 constant regions are not directly

i nvol ved in the binding of the antibody to the antigen but exhibit various

ef fector MURAYBAHES%Such as participation in antibody dEFEAHAIE00ET -
nmedi ated cytotoxicity (ADCC), phagocytosis via binding to Fey receptor,

hal f- life/cl eghapofiah& nﬁh-%uﬂﬁ@ RtliRbick @ the GeRent o(f'ﬁﬁBQﬂ dRBecq! enent
dependent cytotoxicity via the O g conponent of the conplenent cascade.
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3001, 25 | ho chni ques and
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human V re |,on ,ep rtories (see Wn
12, 4339455 he %fb@‘gy m&@ﬁ%&%@ww cagnqglly COPFiSp g pon-Jpmagy e a
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DNA methods. DNA encoding the antibodies (e.g. cDNA) is isolated and sequenced

=

using conventional procedures (¢.g. by using oligonucieotide probes that are capable of
binding specifically to genes encoding the H and L chain variable regions of the antibody
of the invention. Hybridoma cells serve as a typical source of such DNA. Once isolated,
20  the DNA is placed into expression vectors which are then transfected into host cells such
as E.Coli, COS cells, CHO cells or myeloma cells that do not otherwise produce
immunoglobulin protein to obtain synthesis of the antibody. The DNA may be modified
C . by substituting the coding sequence for human L, and H chains for the corresponding non-
human (e.g. murine) H and L constant regions see e.g. Morrison; PNAS 81, 6851 (1984).
25  Thus another embodiment of the invention there is provided a chimaeric antibody
comprising a Vi domain having the sequence: SEQ ID No:2, 6, or 10 and a V, domain
having the sequence: SEQ ID No: 4, 8, or 12 fused to a human constant region (which
maybe of a IgG isotype e.g. [gG1).
The second approach involves the generation of humanised antibodies wherein the
30  non-human content of the antibody is reduced by humanizing the variable regions. Two
techniques for humanisation have gained popularity. The first is humanisation by CDR
grafting. CDRs build loops close to the antibody's N-terminus where they form a surface

mounted in a scaffold provided by the framework regions. Antigen-binding specificity of
24




5 93: 154-161) where human | ynphocytes are transplanted into irradi ated m ce,
the Selected Lynphocyte Antibody System (SLAM see Babcook et al, PNAS
(1996) 93:7843-7848) where human (or other species) |ynphocytes are
effectively put through a massive pooled in vitro antibody generation
procedure ™W28%EW4y deconvul ated, limiting dilution aPel/USEP8060426n
procedure and the Xenonouse Il1TM (Abgeni x Inc). An alternative approach is

10 avail ab . age
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used to set@dxms&mH@EnetdmmﬁS)Natu&rﬁmLﬁmSé&aﬁd‘dmhbu:}lnnadlead (hefde Stiemem human B

cells take r ' dual s afflicted with a d r der
Goscri bod SEbuSok) S0y BTV Sraftnsies peitonpy Ses it A poiets BREEEL ks,
J. Mol . Bi 0. oPaigaBBmadg propefiks and’i‘f'%rﬁ?bqﬁéhﬂy%ﬁﬁtthﬁldﬂﬁg framBivbROE¥dies olesi r ed
conprising a FC domain'it is necessary to reclone the phage dls%Ia ed

der i vedOf r thgmener anfibestyanepdhiorieiiresarved (Fomstmerrelasiet & a5 ‘Daskpnutationsimthcdesi r ed

Cochnt que Barn sl QPR EEh PG BRRATR S8 ORNAR) may

be used toef M’QIQBQEP}SASdﬁny) ml(lrﬂ?aByCWMree«ulr(lQQ'iél\hﬁim BA I, )iObﬁOZ)hén this mary

oot one. wi Eoabtp ] TR0k St BE B Rrcled b e iRt epalell O

i nproved bigulé Agh-RlrhinddnbeEntibY@y idyticsheden fidirte datta&ﬁhmmqwer $3IEOvAS theepi t Ope
I mprinti ng are _now al so_avail abl e see WD 93/06213. See al so 30 Wat erhouse;
Nucl . A dshweaan amework 6ER), Jhe salegion of hympn s Gag bs mpdeigitesifoathsRA hodi es 23

WO 2008/ 13?)0%1@@113&%1J lyeﬁ%ﬁgé/ 1G04 2tibodRS, WS reqecésgér?‘ft&y f‘%@f&uﬁlﬁaﬂ Iﬁrﬁoh&od' es in

the treatnment o unan di seases or disorders carries wt e now wel |
est abl i sheantjpodphressbstifutgobertbé mimanmetepegdninewbik to preserve CDR

conformations. Computer modelling of the antibody maybe used to help identify such

structurally important residues, sce W(099/48523,

20 Alternatively, humanisation maybe achieved by a process of "veneering”. A
statistical analysis of unique human and murine immunoglobulin heavy and light chain
variable regions revealed that the precise patterns of exposed residues are different in

human and murine antibodies, and most individual surface positions have a strong

|//"-\
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preference for a small number of different residues (see Padlan E.A. et al; (1991)

25  Mol.Jmmunol.28, 489-498 and Pedersen J.T. ef al (1994) J.Mol.Biol. 235; 959-973).
Therefore it is possible to reduce the immunogenicity of a non-human Fv by replacing
exposed residues in its framework regions that differ from those usually found in human
antibodies. Because protein antigenicity can be correlated with surface accessibility,
replacement of the surface residues may be sufficient to render the mouse variable region

30 “invisible" to the human immune system (see also Mark G.E. et a/ (1994) in Handbook of
Experimental Pharmacology vol.113: The pharmacology of monoclonal Antibodies,

Springer-Verlag, pp105-134). This procedure of humanisation is referred to as
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especially upon repeated adm nistration of the antibody that is the inmune
system of the patient may recogni se the non-human i ntact antibody as
non-self and nount a neutralising 5 response. In addition to devel opi ng

fully human anti bodi es (see above) various techni ques have been devel oped
over the yEQPYSII er cone these probl ens and gener al | POIHFgH0§860424quci ng
the conposition of non-human am no aci d sequences in the intact therapeutic

anti body Wiirdcsting aleddust BAly kS uHBEAI I HLMBBSS; ik Bl T HuPBorlRD redNEN
antibodies froman inmmunised aninmal e.g. nouse, rat or rabbit. Broadly two
appr oachegemgipangiswrbeds ddfurtber nferaatineaappronelt i§ setpbinf WOH/086% e hi maeri ¢

anti bodi e ' | - Q. .rode ch as
mouse) var i e AAERE BN e S D WO 00 B sTna W RRBNSR T

ant i gen- bilthangerkigd] Kalobios) mihidhatlykeb 8sel cfbadteried dxpridstonsyithas wat | abl e regi ons
t he chi_nmaeri anti,B&ﬂg tF]etai ris its binding affinity for. {the antigen but
acquires (PRUSFYEPAHICs hiffEe ¢lp3edo BRmphErRiiiam Lavstaktfmdg niaping o

t her ef or e &b TiRrap8idR Taueh 207 Wan THEL, COfSmia SARMEE., A5HréRAes | bed supra.
Chimmeric antibodiées are typically produced using reconbi nant DNA net hods.

DNA encodibnganisetioninyddogiselscting hyman ppgaptor Gamneworks enltherbgsis efwisteal  usi ng
conventiongl. . i ! I | de. are
capabl e opthisHigBRakh TRt EOR eptnd 3l B EINE R, REBATERR Bl T

vari abl e refjerdha @f hdndogribdtbed\othe fegidne of the antibodn sudtyBritatemmricel | s serve as

a typical squrce of such Once j sol ated, 20 e DNA js placed into
expr es¥i o0&}t Tpis pigsFeHs 5?@@%@8@3% VEESSON T VPRt 15 Pvaggetel as
E. Coli, C@y@sMehodchE3sah)s or nyeloma cells that do not otherw se produce

fmmunogl obul in protein to obtain synthesis of the antibody. The DNA may be
dified by sdysilibewppargntitithososkilied is Swpettbat theteron Idegived” iaindended tvai ns f or

the corre I - e, o t regiQns see e.g.
Morri son; %E’ﬁﬂ%"ﬁ%nggﬁ%i&?%% .Se%g’ “?ﬁ&%%ﬁ%ﬁ%@%é@%ﬁ%ﬁf@%ﬁ%@ ntl)aft&?’}ilgﬂi nvention
there i s pisovd defthcamariaimdidhds stnictubdbyidertioaipo kwimgerdal Yut whichdoeshat i ng t he
sequence: SEQ 1D No: 2, 6, or 10 and a, Vldonmmi n, . having the sequence; SEQ ID
No: 2135, opmets T 0 relBreaci i QOHe traﬁlﬁfu_e?g@%ﬁl Bagipay o0 gn?ﬂ% 9t | gG

i sotype e.geestff have bERLpRATAHOnAMAR UORSE Andigbap! ves the generation of _
humani sed anti bodi es wherein the 30 non-human content of the antibody is

reduced by humani zi ng the variable regions. Two techniques for humani sation
have gai n%in %Bulﬁ 1}1 ts The first . i s hunani sation by COR grafting. CDRs
build | oops—r&-og-r%—é?-re anti body's N-term nus where they forma surface
mounted in a sd&aédraiberboiitméeedofife inhention alesnis pkovidagitherapeufia bnifhedy bi ndi ng
S peCI fZiOCi tvglhiéﬂc is an antigen binding fragment. Such fragments may be functional antigen binding
fragments of intact and/or humanised and/or chimaeric antibodies such as Fab, Fd, Fab',
F(ab");, Fv, ScFv fragments of the antibodies described supra. Fragments lacking the
( B constant region lack the ability to activate complement by the classical pathway or to
mediate antibody-dependent cellular cytotoxicity, Traditionally such fragments are
25  produced by the proteolytic digestion of intact antibodies by e.g. papain digestion (see for
example, WO 94/29348) but may be produced directly from recombinantly transformed
host cells. For the production of ScFv, see Bird et al ;( 1988) Science, 242, 423-426. In
addition, antibody fragments may be produced using a variety of engineering techniques
as described below.
30 Fv fragments appear to have lower interaction energy of their two chains than Fab
fragments. To stabilise the association of the Vy and Vy, domains, they have been linked
with peptides (Bird et al, (1988) Science 242, 423-426, Huston ef al, PNAS, 85, 5879-

5883), disulphide bridges (Glockshuber ef al, (1990) Biochemistry, 29, 1362-1367) and
26




24 11 WD 2008/ 130969 PCTI US2008/ 060424 the antibody is mainly defined by

t he topography and by the chem cal characteristics of its CDR surface.
These features are in turn determ ned by the conformation of the individual
CDRs, by the relative disposition of the CDRs, and by the nature and

di sposi ti oWOANYKRII s de chai ns of the residues conpri HGHULMBOHRE. A | ar ge
decrease in i munogenicity can 5 be achieved by grafting only the CDRs of a

non- human o8 in KL ARMAR (ALY L 93%)3%%' 1 Sci?}'@t’i’ﬁqﬁﬂﬁsﬁ.sgcm&(x?en{% bhabl e
human franmewor k ("acceptor ‘framewdrk” anélnconsiant egl ons (see Jones et
at (1986) bepradusedby nEiRds®Ell kmvivierthese platedvinghe art see WRIEpwSc nk[{i8%]l) 239,

Fotent i on MstOAEpenop Rl EaadnBE 20T hia Fibioh ERclodl | % ound ¢ hat
sonme framemwdRkv.Idaisbiae, 05-210. SHRy deybs protided atyacheaticdls sivh 248 FaSHT vigd

(sonetimes referred to as "backnutat| ons"b in the humanised nolecule if
si gni f i tanieHors yaicalhy pradurgd &t sukaryetic pulls; Pnp dispdvapipge dffFydetheeen C et at

(1989) P 5 . | 6 : 502). In
hi's ) case o Rumeh i P PRIl dyiCiPore ik en e ihion MY B ol

(t ypi cal | ybiedieg,and ¢reaahent halfdife. tAtemptrto bueraomelthase prablemp odinderbiMaekent hosen
froma dat se _in order rovi.de the h n f.ramework, (ER).. The
selocti on BRFREHERERim KPR ogufhfg e Aadorpl (i TG o Obies)

i ndi vi dual cdughmh ( adbdab exdi/ €893) 041 Res B3¢ $5M0B4 Ry McCaitadies of (1093}t he donor
anti body are substituted into the human acceptor framewgrk to preserve CDR

conf or Kt | BRin B8l r Ity ey spapfarzous fits-RaeiNe dugeriraianet $eEy comiaipiag p
i dent i f Wear: i 0
A ter na i v npeifed CFHAL ShdRA RN KORHAHES o ARSNPRR Bipd 287, v

st ati sti cal87a20d).y shléeruftivalyi Saky chnheforeaddo farm mdtimersthyshbrdning the hepiidg and
| i ght chain, variabl e.reglons, reveal ed.that .t he precis of exposed
resi dues a]tug(e’('j{%f e@ﬁl?’ t‘i)% rﬁ%’dlﬁﬁsﬁogw r%atrbloﬁlgs aﬁetei}g%dgeéf&lgﬁ}d& ﬁ)@? 3}’ ndi vi dual
sur f gce p?m,mmnga}zﬂsa\ked@i@g the ligker ptilefithenea réslnrtliﬁsm’lcﬁmm(rh%om‘és'vi f L er ent
residues (see Padlan E A et at, (1991) 25 Ml . inol . 28,  489-498 an

Peder skh Jsef Kogt ety (](9%%"63! ﬁ}iﬂ» }é@@gf‘%éh@;dt?@%’%)‘?@aboﬂﬁré?ﬁ“‘éaap i's
possible tg g G@UQEQEEﬂEﬁLétﬂM%@-%@)'. ConQfucBon 8 bt ER S FY ndleduftBlcaE A5G
exposed residues in its framework regions that differ fromthose usually

found i n hegeshievedini gsoclicfusiomwith pedeip dimarizingametify torforn ' mindantibpdieslor r el at ed
wWth surf a@@e Prek &P c%i(PédZB }3¥dchemistry 31, 1579-1584) and "minibodies" (see Hu et af
(1996), Cancer Res. 56, 3055-3061). ScFv-Sc-Fv tandems ((ScFV),) may also be
20  produced by linking two ScFv units by a third peptide linker, see Kurucz et al (1995)
‘J JImmol.154, 4576-4582. Bispecific diabodies can be produced through the noncovalent

)

association of two single chain fusion products consisting of Vyz domain from one
antibody connected by a short linker to the Vi, domain of another antibody, see Kipriyanov P)
et al (1998), Int.J.Can 77,763-772. The stability of such bispecific diabodies can be

25  enhanced by the introduction of disulphide bridges or "knob in hole" mutations as
described supra or by the formation of single chain diabodies (ScDb) wherein two hybrid
ScFv fragments are connected through a peptide linker see Kontermann ef al (1999)
JImmunol.Methods 226 179-188, Tetravalent bispecific molecules are available by e.g.
fusing a ScFv fragment to the CH3 domain of an IgG molecule or to a Fab fragment

30  through the hinge region see Coloma et af (1997) Nature Biotechnol. 15, 159-163.
Alternatively, tetravalent bispecific molecules have been created by the fusion of
bispecific single chain diabodies (see Alt ef al, (1999) FEBS Lett 454, 90-94. Smaller

tetravalent bispecific molecules can also be formed by the dimerization of either ScFv-
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repl acenent of the surface residues may be sufficient to render the nouse
variable region 30 "invisible" to the human i mmune system (see al so Mark |
G E et at (1994) in Handbook of Experinental Pharnacol ogy vol. 113: The i
phar macol o of nonocl onal Antibodies, Springer-Verla 105-134). This }
pr ocedur e WEF2OPRIENP sation is referred to as 25 WO 2008 qgg%@@’“"“z“ '
PCT/ US2008/ 060424 "veneeri ng" because only the surface of the antibody is

al tered, $&s tatRRRMHNOINKRS bdHiSing h BEBI-BopURELSBiPESB] MididthibhEEs, et €r nati ve
approach is set out in WO04/006955. Further alternative approaches include

that set MWuller a4 al1838)0FRHEctdE. thédrasigle daiprmolpgmaensantising ey Kal obi os)
whi ch nakes: ' ion. d 5. i bodi
that ar o SRS yAlapRAhELR vy AP VPR o 0r GBI o R BEAANERR AR T B2,
Ther apeut {taslethatintedy, s20 Biriyaasy ddef tA9GaN. MobBiul.8)93, Andé)herBisgepificoach to

humani sat | i pvol ves sel ect i human accept or._framewor ks on the basis of
struct ra#(gggﬁ?%qtst‘iﬁn cfeﬁﬁ’g%ﬁﬁgﬂm@ﬁlﬁo?ﬁgﬁg&ﬁgahgraﬂ’i'ﬁ%téobl?ythe. donor nouse
antibody fddRodig@lieaton tﬁ@h@@rfgéi?gﬂpms REIDN DY PEL V1BOP) PENENed 8g50ons of the

anti body such as franmewor rons. Thi s;)rocess i's al'so known as

Super hunedli7s225i avd Kastelwoy eh(129)nbImmuned g8 154311553 2 008 avetlelloars s86: 35-42) .
It will b 0 & i Zn e . t ! ived" is

i nt ended %g@@g@fxl ﬁtean%%({d&%%ﬁ%dﬁjﬁéééé%%g%oﬁt {I’%L fhﬁé&gge@én S ?Hﬁgé@ler%ga *he

physi cal M83li6nUB@R2Mie8EE ér1722,195ut  al so to define material which is
strucL¢1raIIy identical to the material but which does not 15 originate from
the reterence source. Thus "residues found in the donor antibody"” need not
necessar i HyteRoRjdatamitoldidsed from the donor antibody. Antibody Fragments
(;n certaim enbodi ments of the invention there is tprovi ded t herapeutic

nti body 20 wHileleropenjegateantibedies 45t defivagvasreeresiso togueh embadimentaf thmy be
functiona i - Di ] r At 5. 0f or. ni sed and/ or

chi naeri c rg%{rl% Jt%%gl eotié’ ;@%Eeﬁ gg“ﬁ%%%%@?le 3{)‘3“3{3&%&‘%@&%?%? CT—J\;%H@%E\% e;ar agnment s of
t he anti badibedicdfsmed beah aypoavenkenacromnlitkingaadthody. BéecUS a@I6p8Mt regi on | ack
the abjlity to activate conplenent by the classical pathway or to nediate
ant i boty- dependent cellular cytotoxicity. Traditionally such fragnents are
25 producethdeWbdificiifdakseol ytic digestion of intact antibodies by e.g. papain

di gestion (see tor exanple, WO 94/29348) but may be produced directly from
reconbi nantly transfornmed

Antibodies of the present invention may also incorporate any other modifications
in the constant regions. For example glycosylation of antibodies at conserved positions in
20 their constant regions is known to have a profound effect on antibody function,
particularly effector functioning such as those described above, see for example, Boyd et
al (1996), Mol.Immunol. 32, 1311-1318, Glycosylation variants of the therapeutic
C antibodies of the present invention wherein one or more carbohydrate moiety is added,
substituted, deleted or modified are contemplated. Introduction of an asparagine-X-serine
25  or asparagine-X-threonine motif creates a potential site for enzymatic attachment of
carbonhydrate moieties and may therefore be used to manipulate the glycosylation of an
antibody. In Raju e al (2001) Biochemistry 40, 8868-8876 the terminal sialyation of a
TNFR-IgG immunoadhesin was increased through a process of regalactosylation and/or
resialylation using beta-1, 4-galactosyltransferace and/or alpha, 2,3 sialyltransferase.
30 Increasing the terminal sialylation is believed to increase the half-life of the
immunoglobulin. Antibodies, in common with most glycoproteins, are typically produced
in nature as a mixture of glycoforms. This mixture is particularly apparent when

antibodies are produced in eukaryotic, particularly mammalian ceils. A variety of
28



host cells. For the production of ScFv, see Bird et at;( 1988) Science, 242,
423-426. In addition, antibody fragnments may be produced using a variety of
engi neering techniques as described below. 30 Fv fragnents appear to have i
| ower interaction energy of their two chains than Fab fragnents. To i
st abi | i se WR2088B0¥Pati on of the VH and Vi, donmins, tROGI/GINS6e3H | i nked
wWth peptides (Bird et at, (1988) Science 242, 423-426, Huston etal!, PNAS,

oo Sors e S e AR BRI Sy ARl Begher 1
mut at i ons (2004), 863, 871,(SENI &3 ¢/, Rriatce] (R0E) 991,2644%591@3@)@ (QSBOE)/demg,rMB_t S can
20 7o3ais St ) GBI B Rl A 0
(1993) I nt ThRaMhd HRbHRh cébernkIphwddiity oﬁﬂﬁfap&me aaﬁbdzﬁ@ct%ﬁﬁ ndybOBEHE t[$ cel I s
such as E. COB but_ 5 are nore typically produced in eukaryotic ce

di sadvaht atjetyos, e L1 gs ﬂmanﬁm@wapmm@fa defieedyruathe fe 8. Té%&pfﬂ’écl udes an
d hort half-1if
A et ot SRS Yo bl hih BUB PR Bl PSR, & 9 SRR " oduced from

ScFV cont ai ni ngDerivaticeki atcccmimg tdGht érventival alwyisdladertherbpeudb enttodics of thiepl 1 ng
(Adams et at (1993 n. Res 53, 4026-4034 ang Ogartrhf/ ? ﬂ@’ 995) 10
Protein Enﬁwe l‘mé’ﬁ pl L&’)“B’P “TEQICI0pRONE BAEDESSuS prplysreiisne elyfo ation of

ScFv cont ap4) G&ﬂiy&giu%j}l%d“atoﬁﬁ{ga%h BEproRHlsds PEGSSEn Ki pri yanov et
at (1995) B| o 7-204). A'ternatively, ScFv can be forced to
form mi@t i psabdi t@qh@mp@mrmgcrqamgb@lﬁﬂufmf Proteingas well apradyueiag aigesicity r esi dues

to f d
Reduci ng t%‘?&‘ﬁ‘%"”ﬁ‘ﬁﬁe‘l‘?&eﬂf&;@&ﬁ%?ﬁh"?‘%‘%gﬁl’es(%f*fﬁ"ﬁnj"%@‘s‘iﬁ"mgp‘“n%@éﬁ% PR o esy
15 see Kor #d sttleslingal 99 Fpndbred} leis bedinigyesfifhte d@ith #hiis) amibddice by welbasFab'
t et rabodj t 9 FEBS | 3,. 164-168
(Congt ;301(:) i ﬁg%@t%?eé#men§éﬁvg%%@ﬁg§?%HWF%%'%@;&) mf’bBaé“Bc‘l]!V éenet ic

fusion wi t BmBydaheitRoMpARE bf kihefindiny ftdgnieal dPthdniéndioh waddhase efficie Pack et
at (1992) Biochem stry 31, 1579-1584) and "nini bodi es” (see Hu et at

(1996) 15 Caftmstionreda) asBvation o cappgment Gy the dipssips) pelin@rrand®) Sediafing my al so be

20 produce _ ee Kurucz
et at (199 t@%} P%@EE%@E%P%@%‘&@%%%. C igg%%%?%ﬂgb g&ﬁﬂebet&pr oduced
t hrough t hBEGoncoval ent association of two single chain fusion products
consi sti nng(lje]: 1n¥rHach nﬁéhqregnr tggnFc region of an antibody and various Fc receptors (FcyR) is

believed to mediate the effector functions of the antibody which include antibody-

20  dependent cellular cytotoxicity (ADCC), fixation of complement, phagocytosis and half-
life/clearance of the antibody. Various modifications to the Fc region of antibodies of the
invention may be carried out depending on the desired effector property. In particular,
human constant regions which essentially lack the functions of a) activation of (ﬁ)
complement by the classical pathway; and b) mediating antibody-dependent cellular

25 cytotoxicity include the IgG4 constant region, the IgG2 constant region and IgG1 constant
regions containing specific mutations as for example mutations at positions 234, 235, 236,
237,297, 318, 320 and/or 322 disclosed in EP0307434 (WO8807089), EP 0629 240
(W09317105) and WO 2004/014953. Mutations at residues 235 or 237 within the CH2
domain of the heavy chain constant region (Kabat numbering; EU Index system) have

30  separately been described to reduce binding to FcyRI, FcyRII and FcyRIII binding and
therefore reduce antibody-dependent cellular cytotoxicity (ADCC) (Duncan et al. Nature
1988, 332; 563-564; Lund et al. J. Immunol. 1991, 147; 2657-2662; Chappel et al. PNAS
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ant i body connected by a short linker to the VL domain of another anti body,
see Kipriyanov <C et at (1998), Int.J.Can 77,763-772. The stability of such
bi specific diabodies can be 25 enhanced by the introduction of disul phide
bridges or_"knob in hole" mutations as described supra or iﬁ the formation

of singl e Ve odi es (ScDb) wherein two hybrid Sé’ﬂ'/"’UfSF BPR9s are

connected through a peptide |inker see Kontermann et at (1999)

J. 1 nmunol -1%’?,299@3@2}@467M%dw&%® ﬁ%@lﬁ%@g}é? g ﬁg}dh?? al 31 €

avai |l abl e .g. fusing a Sckv fragnen an Ig
nmol ecul e dmmugolagFa¥P B@@dﬁﬁﬂ‘iﬂ@ezanh@t@ih Jt‘ﬁ'molhﬁ(i@e’li &4, dﬁlébéﬂ(ﬁ@) oma et at

(1997) Na Bi ot echn A te tive t et.r.aval ent

bi speci fi E:Puuﬁg el rgp%%\}lgv% eé?nbe éla’%‘g?n}eﬁér}?%‘ie%ﬁﬁe reﬁﬁdg?)sé%l fic single
chai n di abasiitisg ¢rsedifig oﬁtnp&imen{ d@@ﬁ)enl:@ﬁﬁoheiﬁ:ﬁ (GIE@), (l\ﬁﬁgaﬁﬁet anabb.er

t et raval ent bisp CI fic mol ecul es can al so be e dinmerization of

ei t her 9 ScE# & #lakesth fnmmnal oK8; WQ@Z&?W@B@@M} W\%ﬂpbﬁé&?@ Wi-a | nker
cont ai ni ng» %ézqtésiﬂ'uké)m 411@2'3’; hﬁ@théreﬁ:%@th%eﬂ'rﬁﬁ&tb@%lﬁﬁne r%ﬁ@ues:\@ \I:lfr et at

(1998) FEBS Létt 432, 45-4 or a single charn nolecule conpris our
ant i body whali étbmgndog)ail?i?s’/, 911)8%:3&3 \B_a)thphnaw apal. Emmansdlogy b?%v&‘htﬁhlf@

I ntranol ec m d| bod e et .. (1999)

J. Mol . Bi olan‘5 ngéﬁggﬁ re g]ﬁgb ’%fnﬁ ‘afeé EE&%@ a@&ﬁ?ftﬁgscreat ed by
chem cal QQuBbdiBOcoMprismR’ thefsé @&ﬁﬁﬂi&g@hsﬁx b@@hﬁé@%ﬁ%iczaﬁﬁ&aleﬁhr ough

| euci ne zi ppers (see Shal aby et at, (19 Exp. M 175, 217-225 and

Kost ellfy et at Opgggzyncoypqrmn@vagermptoummgsmgpe Hﬁtpéhﬁ aiapdyatel e are so-

cal l ed do ol ated VH or VL donmains (Domantis Ltd.),
see US 6, %5%5@%%&%2%8%@%@ 6, 172,197. 10 il eteroconi uaate

anti bodi es Het Fhat ery fisgatutremiyt iebipdised hanen Bereospiors; EsyRUT), FoyRallg0 form an
enbodi nent_ of the resent invention. Heteroconjugate anti bodies are
conposed (EFYRIW) Fé“tﬁliﬂaéﬁﬂ neonatst Fekkn.  Shieldp et/ <309 rJ%@ﬂ Gherny6ahSP lc@i®deni ent

o Ot e pr oeB TRl s oo ol Serbr T RS Rimb AR b AR EbAR R e "o o

the fQB St FHRIN 8¢ PRI TRRzCHATR] StedbUGAS ¥ thisicBRndh s8N tORh G ragGronser ved
positions in

residues reduced binding to all FcyRs when altered to alanine: Pro-238, Asp-265, Asp-
270, Asn-297 and Pro-239. All are in the IgG CH2 domain and clustered near the hinge

joining CH1 and CH2. While FcyRI utilizes only the common set of IgG1 residues for

binding, FcyRII and FcyRIII interact with distinct residues in addition to the common set.

20  Alteration of some residues reduced binding only to FcyRII (e.g. Arg-292) or FcyRIIl {e.g.
Glu-293). Some variants showed improved binding to FcyRII or FcyRIII but did not affect

C binding to the other receptor (e.g. Ser-267Ala improved binding to FcyRII but binding to

FcyRII was unaffected). Other variants exhibited improved binding to FcyRII or FeyRIII
with reduction in binding to the other receptor (e.g. Ser-298Ala improved binding to

25  FcyRII and reduced binding to FcyRII). For FcyRIIla, the best binding IgG1 variants had
combined alanine substitutions at Ser-298, Glu-333 and Lys-334. The neonatal FcRn
receptor is believed to be involved in protecting IgG molecules from degradation and thus
enhancing serum half life and the transcytosis across tissues (see Junghans R.P (1997)
Immunol.Res 16. 29-57 and Ghetie ef a/ (2000) Annu.Rev.Immunol. 18, 739-766).

30  Human IgG1 residues determined to interact directly with human FcRn includes Ile253,
Ser254, Lys288, Thr307, GIn311, Asn434 and His435.
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20 their constant regions is known to have a profound effect on anti body
function, particularly effector functioning such as those descri bed above,
see for exanple, Boyd et at (1996), Ml.Imunol. 32, 1311-1318.

G ycosylation variants of the therapeutic C anti bodies of the present

i nventi on WHeRMH/ 0¥ or nore carbohydrate moiety is ad%’HUSZ“Q’B‘EQ‘PFtut ed,

del eted or nodified are contenplated. Introduction of an asparagi ne- X-serine
25 or asparagin i i : enzymatic
attachnment of ng%&%gﬁ?igtagﬁb%&? té)tT ﬁhggﬁ‘ge%&?rr%@ itﬂﬁ&?g%‘age?dg %ghﬁsafgg&% o mani pul ate
t he gl ycosybmtanbregioh nendificationsbody. In Raju eta! (2001) Biochemistry 40,
8868-8876 the termnal sialyation of a TNFR-19gG i nmunoadhesin was i ncreased
t hrough a process of regal actosylation and/or resialylation using beta-1,

4- gal act osyl t7, apedduicaee Motkddsr al pha, 2,3 sialyltransferase. 30 |ncreasing
the terninal sialylation is believed to increase the half-life of the

i mmunogPobul i n. Antibodies, in common with most glycoproteins, are typically

produced in AafhdiRs 85thép #Ekerk tventRfn 14 Y&%&fu'?!&m eﬁlc%%ﬁn?srﬁs%u&%st icularly
apparent when anti bodi es are roducea’ In eukaryotic cularly mammal i an

cel I's. A vgpitelsge B(fllozgek/@(m%ﬂﬂmgl M@hbdﬁ@?@déﬂﬂé@hz ickeps (dsodMortoave been

d I d f f f

(2004 305 B0 b Efe el SsPl K3E G Taneft G ot B Hanf et °.
(2002) Sci em;ezoozpeunbz;aﬁonmvecanatnangqZ@Qmamheqnm NatQZed. §;7601- Hang et al
(2001) Acc.Chem Res 34, 127 Q%i%t he invention conc rnstgdogl urality of

t her apdft i 60&Meende; aésBl(?‘%ﬁ“@t{z 0854 Blossrdiarral; (B0 Slan BiglgG ) " as

descri bed hesgi 99650%60%{&9;1@ a%fbb?ﬁd&u&afﬂiredhe&ﬁzags yatheSl§. HEwsverf Or exanple 5
or less such as two or a single ycoform(s) of Said anti bodies. |

=
Der i vat i vesntihodiss df thg inventidnear¢ W@ﬁﬂ}' pradided using edcombinghicel geltring ant i bodi es-
of the 1in on ¢ sl teln e al,yet hyl ene
ol yeol ( pel OIS GOHBIOSH b s Bty el AT A B o 0 B ROV

prot ei ns timEtE@ed mdaﬂsei:tﬁdﬁﬁct abelphsdbwvetcmbxmhquepta@md foe figthst dSigth.l f-1i fe of

protein redu0|n antigenicity nd |nnuno eni ci ty of proteins.
The usddof ?@E\é? CHIGRYAF SAPESSIAN fr ERSPEel s St fare CXFESYPR & Moy asgiflw@%feu i near
or branchegdinifiasge BR&M (sﬁc\!‘r?%tdogl%y%n% B{bldg%sﬁ‘%rtﬁﬁfaﬂp %‘e&%@ﬁos‘{\@éﬂ 1s as Fab’

fragments, see Kourrenls . L. et "al (2000) J. Phar maceut. 198:83-95. A

particul ar Cf&wd‘éﬁ(h@m bei@ivﬂprﬂogmgclamtmmm@mtm artibagy isrreagirivolaséd mde
| nvent i on ‘é% cr% ugl{fﬁco%fv];&?otngf%%(%dmgpg‘,é MFordcfddeAFb LS Ve thatGRP! eTENt

by the cl add"
be used include plasmid, virus, phage, transposons minichromsomes of which plasmids

20  are a typical embodiment. Generally such vectors further include a signal sequence, origin
of replication, one or more marker genes, an enhancer element, a promoter and
transcription termination sequences operably linked to the light and/or heavy chain

polynucleotide so as to facilitate expression. Polynucleotide encoding the light and heavy (.

‘\\..../'

chains may be inserted into separate vectors and introduced (e.g. by transformation,

25  transfection, electroporation or transduction) into the same host cell concurrently or
sequentially or, if desired both the heavy chain and light chain can be inserted into the
same vector prior to such introduction.

It will be immediately apparent to those skilled in the art that due to the
redundancy of the genetic code, alternative polymucleotides to those disclosed herein are

30 also available that will encode the polypeptides of the invention.
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ant i body- dependent cellular cytotoxicity; (such as a Fab fragnent or a scFv)
coupled to PEG The interaction between the Fc region of an anti body and
various Fc receptors (Fc7R) is believed to nediate the effector functions
of the antibody which include antibody 20 dependent cellular cytotoxicity

( ADCC) , fi%?‘l“gw“(g@ conpl enent, phagocytosis and hal f - PCTAUE2E A HNce of the
anti body. Various nodifications to the Fc region of antibodies of the

i nventi ongwlg_@lu@ﬁgegi ed out depending on the desired effector property. In
parti cul ar, uman constant regi ons which essentially lack the functions of

a) activation of conplenent by the cl assi cal pat hway; and b) rredi ating

ant i body- depen el I | el 25 Y tOXI i, ncl ude t he | nst ant
region, the | g%{%ons &G0 R g’ %891%(3?3%% fufsgal % 4i ni ng
specific miuﬁeﬁimg@ms@ﬁalfsa{ueﬁaemphg arspécaﬁd afﬁagetsmqsmbmmaﬁaéafta& 236,

237, 297, 318, 320 and/ 02@322 di scJosed in EP0307434 (W8807089), EP 0629
240 (M09 ZeRrpByotengThys aqoeinm@oumr&w% and prosesarrely theBoseelb37 wi t hin

the CH2 ﬁ?&‘oﬁargzwuéﬁ&t&@l@\/tﬁeﬁ 1ge e aﬁguaﬁné%ig,@@i wnbering; EU

| ndex syste e 30 separate ribed tor |nd| ng to FcyRI,
FCyRI | angemciimbsd, onhmmgleamdrotmeﬁééadcre Feuyeed saaretidngbly sigegd eemiendes cel | ul ar

cyt ot oxi Clt ncan et 1 2;: 563-564; Lund et al.

" I nmunof™ Pé@]?’eagilfg’%‘ég*d%ggmﬁﬁﬁa%%@r a5t °SP1}9}3\?A%133‘ S%%osl 130969
PCT/ US20087 866 #¥546. 19 bmniiBian 838551804 ViraBite 23 derY\Oth as Aelyes dlr?f?léﬂ()' 1992,
51;1-84; Mrgan et al. | mmunol o?y 1995, 86; 319-324; Hezareh

Vi r ol 1020@D, srmnal z4)a native gnmymopishpiin srsuﬁltsmncei@wét as dpwen kg eaviechaino

descri bed r diati ng
com erendt A Vpi Bl R BRI Ralile GRS hQUARIBGATET 2
Immmnidmg&ﬁ)@mtzbaﬂjaoﬂiﬁeﬂﬁrbntmzar eh et at., J. Virol. 2001, 75 (24);
12161- 12168). Residues 235 and 237 have therefore both been nutated to
al anine residues (Brett et al. Imunol ogy 1997, 91; 346-353; Barthol omrew et
al . 1 mMmun@day of catdén 41-48; and W9958679) to reduce both conpl enent
medi at ed an CYR-medra ed effects. Antibodies conprising these constant
regi od8 may be termed “non-lytic' antibodies. 10 One may incorporate a

1o See s 5, R TRaRRl AR Bnl R OP D sl B R 2
recept or s grancyidgativeg backe@iaR b plasmid for most yeast and varlous viral origins such as SV40
polyoma, adenovirus, VSV or BPV for most mammalian cells. Generally the origin of
replication component is not needed for integrated mammalian expression vectors, unless
< 20 vector propagation is required in E.Coli. However the SV40 ori may be used since it

contains the early promoter.
C Selection marker

25 Typical selection genes encode proteins that (a) confer resistance to antibiotics or
other toxins ¢.g. ampicillin, neomycin, methotrexate or tetracycline or (b) complement
auxotrophic deficiencies or supply nutrients not available in the complex media or (c)
combinations of both. The selection scheme may involve arresting growth of the host
cells that contain no vector or vectors. Cells, which have been successfully transformed

30  with the genes encoding the therapeutic antibody of the present invention, survive due to
e.g. drug resistance conferred by the co-delivered selection marker. One example is the

DHFR-selection system wherein transformants are generated in DHFR negative host
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FcyRII b, FcyRIIla and neonatal FcRn. Shields et al, (2001) J.Biol.Chem 276,
6591- 6604 denonstrated that a common set of 1gG residues is involved in
binding all FcyRs, while 15 FcyRIl and. FcyRIIl utilize distinct sites
outside of this common set. One group of 1g3@ residues reduced binding to
al | FcyRs \W@RMA(1#@f%d to al anine: Pro-238, Asp-265, AsBCTERPISMINA297 and
Pro-239. All are in the 1gG CH2 domain and clustered near the hinge joining
CHL and CHZ..\Wbj I I (%g;rg) i dues for
bi ndi ng, F%ggﬁ?tégﬁa@%&an@?&#égﬁ%ﬁéﬁl %\}lo%&ﬁlciﬁs | n?ﬁ%?%g?%ée%@egf%gdl tion to

t he comrmn I$EFR g@@ inte-deliveied rwithfantbordy pobmiidesizleseqhenend ofthednvegtionind t o -

FCyRI | [11,(e. g .3 Uu-.293) ., .Sone. var. showed
orovedt bl godiieleeti et iaa v ronsd? M. AR EBRERS "0t e
other r eceﬁﬁlﬁbltc(reaegmtrsﬁte #Gilbemplaved @/eibchion thiGrivants i DHBR ged ndi ng to
FcyRI Il was unaffected). Qther variants exhjbited inproved bindi ng to FcyRI|

or FcyRPI | a"mhﬁPF‘qoéoﬁlét’PWW hrlgng:BFRE sepe toribe sitibedy sadingoregrences of theser - 298A1a
| mproved i {hdoh Ml diBl il 6 BERR BhB hpRlBo XM b, For FeyRIITa,
the best binding 1g@ variants had conbin I ne substitutions at

Ser - 298, Gmnmtaammn_lfsa@&mf tiehdesinslomtibedy smlmcesro@ammesjr CHO pallsiasad to be
i nvol ved in RLOf§CL I [ u de ation_and.t hu enhanci ng
ser um ha t ReREERAR R f alR B DRFR RS SRR e BB "R P 1807)

| mrunol . Re &n@ﬁf)nﬁ’gga:rﬂ%ela&ﬁlg(ﬂ@@ﬁdeﬂs ﬁsﬁngaﬂhe DHIFROJy stémiie WeN edtiblished in tHeart
739-766). 30 Hunman | resi due nm ned to I.nteract djrect %:Hwith human

FeRn i nd udesKiufman R, e@éi’m&fﬂy@%@ D032, @rrgiay. sae Wemer &ty Naes 435, 30
WO 2008/ 13696003 kLE2Q0R 08 até%%mhﬁﬁ Pskibn §dnRGEY Of the invention

may incorporate any of thé above constan gi on rm | fications. 2. (
Pr oducti on bmbmeutﬁalﬁhﬁrbmml-ﬁdrsqhheg ﬂﬁ@ééﬁ@ -89 rﬁx?é&ﬁugnmwhﬁe produced in

transgeni c Qraa ch, as oats ee Po k et a

3 ool - ioeRoaL BEa B R 0 Soldith bR Srd loghdy Abiaye

Genet . Eng. IvetestiodQeile objise iffyedst (s&l@ﬁqﬂogdna@ke Stinchtorh by Naturp 82138, 19g6e Dor an
PM (20Q0) Curr.Opinion Biotechnol. 11, 199-204, Ma JK-C (1998), Nat.Med. 4;
601 10 1806, Baez Jet al, Bi oPharm (2000) 13: 50-54, Stoger E et al; (2000)
Pl ant Mol . Biyghoterd2: 583-590). Anti bodi es nay al so be produced by cheni cal
synt hesi s. "HOWever ,

(

Suitable promoters for expressing antibodies of the invention are operably linked

to DNA/polynucleotide encoding the antibody. Promoters for prokaryotic hosts include

20  phoA promoter, Beta-lactamase and lactose promoter systems, alkaline phosphatase,
tryptophan and hybrid promoters such as Tac. Promoters suitable for expression in yeast
cells include 3-phosphoglycerate kinase or other glycolytic enzymes e.g. enolase,
glyceralderhyde 3 phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, { )
phosphofructokinase, glucose 6 phosphate isomerase, 3-phosphoglycerate mutase and

25  glucokinase, among others. Inducible yeast promoters include alcohol dehydrogenase 2,
isocytochrome C, acid phosphatase, metallothionein and enzymes responsible for nitrogen
metabolism or maltose/galactose utilization, among others,
Promoters for expression in mammalian cell systems include RNA polymerase 11
promoters including viral promoters such as polyoma, fowlpox and adenoviruses (e.g.

30 adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus (in particular
the immediate early gene promoter), retrovirus, hepatitis B virus, actin, rous sarcoma virus
{RSV) promoter and the early or late Simian virus 40 and non-viral promoters such as EF-

lalpha (Mizushima and Nagata Nucleic Acids Res 1990 18(17):5322, among others. The
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anti bodies of the invention are typically produced using reconbi nant cel
culturing technology well known to those skilled in the art. A

pol ynucl eoti de encoding the antibody is isolated and inserted into a
replicable vector such as a plasmd for further cloning 15 (anplification)
or express¥eAIBA3GHhost cell. One useful expression sydCIMSRYS/H042M4ut amat e
synt het ase system (such as sold by Lonza Biologics), particularly where the

host cel |l & : i i ant i body
o eadi 1 e fireRbeh i bE Bl Sha i e L HEAR, WAT RORRELRGLd Ry IN

ol i gonucl espicshéonpr obes). Vectors that may be used include plasnid, virus,
phage, transposons, m nichronsones of which plasmds 20 are a typical

enbodi ment. Generally such vectors further include a signal sequence, origin
of repli c#Hinaicerdénét nNore marker genes, an enhancer el enent, a pronoter
and transcription term pation_sequences operably linked to the |ight and/or
heavy &hain poWhfi trpsenrate, 8.8. s exnsespige in highersukarpytics gidditiondenbanger eot i de

encoding t i : ' i j j epar at e

veot or & it pisah AR BRI bt dr s Saf R helPuRRId R £E phd

el ect r opordagdribed avove r Suisdhlrcharompliindnbanchesegamecshiositidealhbneoolenentent | y or
sequenti al r.. 1 f desired .boE)the heavy chain d lLight chain can be

i nserted ifﬁ%béif’hlg’ elgsg%g, E\}wlf}’rfte Pfoé?ln’trﬁe%@{f’gﬂo?lﬂ? ?%ﬁﬂ%”fhino Lk.lteﬁanﬁ?q?’l be

i mredi at elovie a2 akeai enh@ndeh ISR estMidnt £Bukiafbytib eclBvitustsiah asRA24( @hkdter, r edundancy
of the genetic code, alternative polynucleotides to those disclosed herein

are 38 alcytemegalpyiss carly peomajgrephages by ebensepdserlavsal gphang@ of nvent i on.
31 WO 200 i J j t he
esent iﬁ@%ﬁ%?gﬁziggﬁﬁgﬁho Sg@gﬁgélé§?g§%gﬂ§%@%§%%ﬁ§%‘ Ehgyﬁkgﬁgg%logous
i gnal seduevc®r htasitegipsirepeioiths prombtea\thayeas alse batochied eNewlprec.gusitioh t he 5

mat ure protein. e,signal ,segyence .shou be recognjsed and processed by
the host dif pitengiid Felpdr BRI G e e e gb) [ eU0EREM mmy be an
al kal i ne phsgpkiag asehandRMag bt bishdSon Ritatle dmsddll e wah ey IRlsOeellinséd | eaders.
For yeast secretion the signal sequences nmay be a yeast invertase |eader, a
f act orl3| edfexPEESiaR| d phosphat ase | eaders see e.g. W90/13646. I n mammali an

cell systens, viral secretory |eaders such as herpes sinplex 10 gD signal
and a native i munogl obulin signal sequence (such as human | g heavy chain)

are avai | MolwdeiyiafiggTerminhtiosi gnal sequence is ligated in reading frame to
pol ynucl eoti de

In eukaryotic systems, polyadenylation signals are operably linked to
polynucleotide encoding the antibody of this invention. Such signals are typically placed
= 20 3’ of the open reading frame. In mammalian systems, non-limiting example signals
include those derived from growth hormones, elongation factor-1 alpha and viral (eg
SV40) genes or retroviral long terminal repeats. In yeast systems non-limiting examples of
C polydenylation/termination signals include those derived from the phosphoglycerate
kinase (PGK) and the alcohol dehydrogenase 1 (ADH) genes. In prokaryotic system
25 polyadenylation signals are typically not required and it is instead usual to employ shorter
and more defined terminator sequences. The choice of polyadenylation/termination

sequences may be based upon suitable compatibility with the host cell used for expression.

Other methods/elements for enhanced yields

30 In addition to the above, other features that can be employed to enhance yiclds
include chromatin remodelling elements, introns and host-cell specific codon
modification. The codon usage of the antibody of this invention thereof can be modified

to accommodate codon bias of the host cell such to augment transcript and/or product
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C encoding the anti body of the invention. Oigin of replication 15 Oigin
of replications are well known in the art wth pBR322 suitable for npst
gram negative bacteria, 2 plasmd for nbst yeast and various viral origins
such as SV40 oma, adenovirus, VSV or BPV for nost _nmanmalian cells.
General |y 204 ’Hﬂgﬁ? of replication conponent is not nBEHERWHIUAt egrat ed
mamal i an expreSS|on vectors, unless 20 vector propagation is required in
E. Coli. YL e m%ke%\m PR m@éﬁ BiSEhs?| r7(5§9914-24>00me%h61§e bNQ@d6R thiy
pronDter Iec i on mar ker i cal selection genes encode proteins that
(a) conf er be based upgrcwuitalgle aﬁmpembdﬂy with dhre host dell usedofer erpressign. anpicillin,
neonyci n, nethotrexate or tetracycline or (b) conplenent auxotrophic
deficiencies or supply nutrients not available in the conplex nmedia or (c)
conbi nat i ospéellpot h. The sel ection schene may involve arresting growth of

the host cells_t cont np yector or, vectors. | 1s, ave been
successPul |y trﬁ\%a%ifr e@@)?%cf Wéeﬁgﬁ%glgé’ﬁefeﬁleﬁgo lh&?%‘g‘ﬁg §c anti body
of the pregRRhtddWE s é%@mpl%uﬁféké‘r Oﬁea&&r hept@r eitaH@ti6 BQ1sS K@, conferred by
the co-delivered sél ection narker. exanple 1s’the DHFR-selection system

V\,he/r eint r)arpécmo’pwamllg 1@@6@@@#@@@@ mﬁergbmrnae@atsucl!eaSkF@sherekzam ﬂ)@?‘ﬁ 130969
PCT. Uszoos 9 9:
{Bﬁé’% le ﬁ‘réé'sﬁ%@%@g ?ﬁﬁ Bon; ?é%”)é‘ b f?{lgﬁez?c{ﬁ;%?%ﬁ? 09y

64- 68) . ystem't ST CO- Vere
pol ynucl eot?ulﬂemsl&qug Nabsonella bipbzmwﬂfﬂ&al;lSMaal’gdSerﬁhﬂ%maﬂcbh&/@d&lgleﬂa t hen

et hot 1t WL RN t/Starl o b Leiends GsePOARR AT, RRSHODRIRR gene 5

anpl i fi cat isguh-as BYaePRREAR a¥d Sﬁ%r@ﬂemgﬁ&@t HoBt del1S, SaRtAbaRNe£0di Ng

sequences of the 1nvention or functional derivatives theréof, DHFR gene [
anpl i fi cat p@ﬁvméwclzIéosawkamé@mon@mmmmma(q oA KHC 16,841d2i%24d anti body

seauences ol 0LeEant nGHA (84S 296E riby DAL SUEPIY O Lol d e Tor

t hi s DHFR/ ime oria Ssel'ecting
host cells] Wte@nbmmmm)slﬁsuéﬁ) anedide | Trichadenhh reelvadEPT4 B®)art 10 see

Kaufma R. et . al BI oI 9872) 159, 01 62 for .review, see Werner
Nods el wobptdat R ERa P R A Red e e AR st erm 1 or
contemplated.

Although Prokaryotic and yeast host cells are specifically contemplated by the
invention, typically however, host cells of the present invention are vertebrate cells.
Suitable vertebrate host cells include mammalian cells such as COS-1 (ATCC No.CRL

20 1650) COS-7 (ATCC CRL 1651), human embryonic kidney line 293, , PerC6 (Crucell),
baby hamster kidney cells (BHK) (ATCC CRL.1632), BHK570 (ATCC NO: CRL 10314),
293 (ATCC NO.CRL 1573), Chinese hamster ovary cells CHO (e.g. CHO-K1, ATCC
NO: CCL 61, DHFR-CHO cell line such as DG44 (see Urlaub et al, (1986) ibid),
particularly those CHO cell lines adapted for suspension culture, mouse sertoli cells,

25  monkey kidney cells, African green monkey kidney cells (ATCC CRL-1587), HELA
cells, canine kidney cells (ATCC CCL 34), human lung cells (ATCC CCL 75), Hep G2
and myeloma or lymphoma cells e.g, NSO (see US 5,807,715), Sp2/0, YO.

Thus in one embodiment of the invention there is provided a stably transformed

T
N

host cell comprising a vector encoding a heavy chain and/or light chain of the therapeutic
30  antibody as described herein. Typicaily such host cells comprise a first vector encoding
the light chain and a second vector encoding said heavy chain.
Such host cells may also be further engineered or adapted to modify quality,

function and/or yield of the antibody of this invention. Non-limiting examples include
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bi ophar maceuti cal s", Arzneimttel-Forschung. 48(8):870-80, 1998 Aug. A
further exanple is the glutanmate synthetase expression system (Lonza
Biologics). A suitable selection gene for use in yeast is the trpl gene;

see Stinchconb et al Nature 282, 38, 1979. 15 Pronoters Suitable pronoters

for expres¥Pi8aHPFbodi es of the invention are operabl TR 060 2
DNA/ pol ynucl eoti de encodi ng the anti body. Pronoters for prokaryotic hosts

i ncl ude 2QxpREMAISIAPRYSE modied {e@@ﬁﬁﬁﬁ&oﬁ‘ﬁ&z&ﬁ&@& ARFBprBleRi iy SySt ens,

al kal i ne phosphatase, tryptophan and  hybrid pronoters such as Tac.

Pr onot er s chyteraish.e for expression in yeast cells include 3-phosphogl ycerate
ki nase or other glycolytic enzynes e.g. enolase, glyceral derhyde 3
phosphat e dehydr ogenase, hexoki nase, pyruvat e decar boxyl ase,

phosphof r WdidRulnesey Methedese 6 phosphate isorrer ase, 3-phosphogl ycerate
nmut ase _and 25 %uco |nas go tg ot hers. | nduci bl e east omot ers include
al cohoP dehydr %tr?ns orpe & d’EﬁtP@r?BC‘@m ¢ theppedisaatibedies ofthey| | ot hi onei n

and enzy%ehﬁmwb@bﬁnﬁ&rb b RGIRIY koBRh 8DRbsSImIRE nﬁrﬁ:{eta% alaplast ose
utilization, anmong others. Pronoters for expression in mammalian cell

systens i m@aydmwhzmd pospjanst Hasks, |Shakepﬂa@kmt0él|egbqtﬂﬁzs|qy@pﬂgw\ﬁlbrt'aﬁystpm hnttlér s such
as pol yomg, Je%#e&?% 1&%9 @15 Cﬁ}%‘lch&?ﬁl%t ét?reﬁ tan%‘%ea}%i’o%‘&"ﬁag?éac?o)r% ?e% cu‘iear t he

papi | | ona W rus, oVl rus

i mredi at e Biatedhy ngBBetpNGWUblséj) USAﬁlrewedrpasucutaelp&tn dubgenBion icliltiges. act i n, rous
onpt er ear|y or late Siman_virus 40 and

sarco virus (RS dth
non- vilOal Typisaly @‘F\Q"g&ﬁ”ﬁs ge agfﬂ’t fgh%?“ﬁ%i‘é’élﬁ e SIERF TR EIER ONO¥! ei ¢ Aci ds

Res 1990 %ﬁéaﬁﬂl?él%?sz FoR Bl Gitifistmd Hite o WQIRBORIARALAH RCH 3458008/ 060424
ghm ce of prono based upon suitable conpatibility with The host
e

|| used bubbles @mdwee@gd o%e@mmwllemmﬁm%mm@lﬁppwpw mediaitds g. for
expr essi O%réf&’r%fstgv\eenfx? l%‘é %@Q‘éﬁm %cggrr chg‘lf‘éro?e'éﬁﬁqegg%{lt su%? lqlto%l(fesgg i ncl uded

i nstead of Cri bed
above. Su mb adlp grevaxm‘call dana@rﬂsaﬁemtt of eLaende:s plooess uDep@ﬂh@rtmethe kisegatint s from

R TR NG (R O ST,
such as SWi0erRBRRBE Bihes or the cells maybe adapted to suspension culture (which is typical).
The culturing of host cells, particularly vertebrate host cells may utilise a variety of
operational modes such as batch, fed-batch, repeated batch processing (see Drapeau ef al
(1994) cytotechnology 15: 103-109), extended batch process or perfusion culture.
= 20 Although recombinantly transformed mammalian host cells may be cultured in serum-
containing media such media comprising fetal calf serum (FCS), it is preferred that such
host cells are cultured in synthetic serum —free media such as disclosed in Keen et al
C : (1995) Cytotechnology 17:153-163, or commercially available media such as ProCHO-
CDM or UltraCHO™ (Cambrex NJ, USA), supplemented where necessary with an energy
25  source such as glucose and synthetic growth factors such as recombinant insulin. The
serum-free culturing of host cells may require that those cells are adapted to grow in serum
free conditions. One adaptation approach is to culture such host cells in serum containing
media and repeatedly exchange 80% of the culture medium for the serum-free media so
that the host cells learn to adapt in serum free conditions (see e.g. Scharfenberg X ef af
30 (1995) in Animal Cell technology: Developments towards the 21st century (Beuvery E.C.
et al eds), pp619-623, Kluwer Academic publishers).
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10 cytonegal ovirus early pronoter enhancer, polyoma enhancer, bacul oviral
enhancer or nurine |g&a |ocus (see WO04/009823). Wil st such enhancers are
typically located on the vector at a site upstreamto the pronoter, they ,
can al so be |ocated el sewhere e.g. within the untranslated region or i
downst r eam ¥ 2848d3096% ydenal yti on signal. The choi ce and PCHASROPBNAHY of !
enhancer may be based upon suitable conpatibility vm'th the host cell used

15 for expressi VAR ] '
%tlb&ﬁie {(%bﬂg(f%&fﬁ e étﬁigdlaln{(h ynu eot | d vl l?ﬁ:ﬁ‘egsng t he

pol yadenyl ati on signals are opera _
ant i body offrannths nmadiearsinigarvariSyoh teshgjnadsdo ptlromdwplegtab bfpyrifieetéeh suitable 20 3" of

the open r d'n frame. Ln nmamal.i an t ens I|m I gnal s
el ude t hagetadafTee Kk SRR NG R REPue SRl B rp B RER kR 4R 2
viral (eg t&%&ht Qﬂﬁ@&n@ﬁumﬁ Wal[)&haﬂda&g af |80 D593 putigRedeRrmingd ppast syst ens
non-1imting exanples of C polydenyl ati on/term nat I on Si gnalq%él ncl ude those
deri ved f rdﬁ@%%@%ﬁggm?mﬁ@y RIS Prgty, g compats g culture

dehydrogenqﬁ&ﬂn% 9 éu'ﬂcgfciitﬁ%ﬂi&!q{ﬂtﬁé ¥ Sh&Mce TR Aekdoesy lugt | on

signals are typi re ure I's Instead usual to enploy shorter
and nor e defltwednadariatympaaby rwaemmcenmgatm rftdbm@ﬂ by a clarification step of

pol yadenyl ati on/term at I on ces SUI tabI e
Corat i by 1110 SeeRafBhe mGFRE0GE T EhtelEs ARG

met hods/ el eAneshesivél rth@ﬁh’ﬁiiﬂ&ﬁéan)fdeﬂiaﬁ&sta@bjr ﬁn@dﬁlh‘hﬁdﬁ’l uItﬁﬁltl‘aﬁoﬁbﬂ&@th ot her
features that can enpl oyed_ to, enhance yields i ncI ude_ chromatin

r enodel 16 ndt Et‘t&ﬁléﬁth@m PTHY CoMEiugptipnn Hspeipty |°|f olhgrdeshmiques gigh3s dighdispne at i on.
The codon P&@cﬂ%hh&r@ sﬁiﬁtdhﬂﬁ@%og?%?hﬁ@tb Shn \é@ﬁtchqghtdtei@gtmem?efmgl fied

to accomo ate co las of the host cell such to audgnent transcrlpt and/(or;
product 34 cazon@mmmnﬂmwgman @ﬁ'@ltﬁmggylgﬂ&ler(leg:hmeihb'ﬂmﬁmnel aI Mol

Cel | Bi ol v T e, choi ¢ odo S
sui tabl e co P%&%Rhf)%" mtt:rﬁztt% (Gloges %lycause’cfe? QS Seﬂiypgfé&gﬁ%ﬁavgﬂﬁ&l cells 5
Sui t abl e hdﬁbne:ahtbcﬁiuﬁaﬁ tﬁé anibﬁgtes)dsftﬁaﬁtvemﬁmn@.uwﬁtngmﬁtcagomépspod| es of

the invention are, tor Qkaroyti c, I gher eukaryotic
cel I s, 18 RN SIERRIERA 0By et W@ﬁ&?@iqved&ya%m

ent er obact f2 @ﬁl’éﬁﬁ@%h' GéHaRoEa A T g k h CC
31, 446; 31%?37 %‘(%ﬁ;apﬁgﬁ Pt or obaectel?g é@/varnl agﬁlf( &etgg{agﬁy’aﬁ%{r{%t gat}?

exchange size exclusmn chromatography and ammonium sulphate precipitation.

Typically, various virus removal steps are also employed (e.g. nanofiltration using e.g. a
DV-20 filter). Following these various steps, a purified (typically monoclonal)
20  preparation comprising at least 10mg/ml or greater e.g. 100mg/ml or greater of the
~ antibody of the invention is provided and therefore forms an embodiment of the invention.

Concentration to 100mg/ml or greater can be generated by ultracentrifugation. Suitably

o
_

such preparations are substantially free of aggregated forms of antibodies of the invention. (
Bacterial systems are particularly suited for the expression of antibody fragments.
25  Such fragments are localised intracellularly or within the periplasma. Insoluble
periplasmic proteins can be extracted and refolded to form active proteins according to
methods known to those skilled in the art, see Sanchez et al (1999) J.Biotechnol. 72, 13-20
and Cupit PM et al (1999) Lett Appl Microbiol, 29, 273-277.

30 3. Pharmaceutical Compositions and Mode of administration

Purified preparations of antibodies of the invention as described supra, may be
incorporated into pharmaceutical compositions for use in the treatment of human diseases

and disorders such as those outlined above. Typically such compositions further comprise
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Sal monel la e.g. Sal monella typhinurium Serratia e.g. Serratia marcescans

and Shigella 10 as well as Bacilli such as B.subtilis and B.licheniforms

(see DD 266 710), Pseudonmpbnas such as P.aerugi nosa and Streptonyces. O the
yeast host cells, Saccharonyces cerevisiae, schizosaccharonyces ponbe, |
K uyver omM@20BE30869 ATCC 16, 045; 12, 424: 24178 56, SOBFTUSMOBNZE (EP402, |
226), Pichia Pastoris (EP183, 070, see also Peng et al J.Biotechnol. 108
(2004) 18%-phaceferRamly Q@x@m GROHRATEH &GS kAo ERA Al LRE by adieplagigi cil 1 i n,

Tol ypocl adi'um and Aspergillus hosts” such as A nidul ans and A ni ger are al so
cont enpl atrermapguticelygertice.oree-gdienainginns Bhagmacenticel Scietdes, 1otheeds JO80X i cal | y

cont enpl at : KV 1. oN., i A £ . cell . 1 he present

I nvention @%le(%gf}{ﬁgr@r%@eﬁ%gﬁ%ﬁ%@ c%%l)e}%mgglﬁge{%?lgf (28%%)1%1:[ Suglé S(s?’Lllmﬁcl ude

manmmal i an Rigderssohitioh oadextose JohftdhOufvedGRth iftaBie DOfferCida PH(WATGCa fake 1651) ,
human enbryonic kidney line 293,, PerC6 (Crucell), baby hanster kidney

cells ¢ BHK¥ 3 {o§ Ehaempouties] sympesifess ErmssenNO S ERL““EE@PH?’}W@Q@OPW’FCC NO. CRL
1573) , Chieermbd Rb&harYay, mu%&héc%la%nﬁ%&tal)%ﬂﬁmo@sﬁﬁﬁsioﬂ%e CCL 61,

DHFR-CHO cel | Iine such as D&44 (see Urlaub ét al, (1986) i lec}),

part i cul ashijablshisescofmisible phrtichlptsaratiatiendireay doowrise diwendlvgte llgefr e, nouse

CATOC. Cre eyt lBR ) Benfesh st ol B4 FE0 AUBGY SRBEE 4588° D00 P ung
cel | s ( AT@epaiEtion bf suckipharfidcevdiog compdsitions are welhiploiro Glst skikeddin tRSO (see US

5,807, 715), 2/ 0, YO, Thus in one enbodinment of the invention there is
provi ddd &'ts frgmmhogﬂg%r@@an%ﬁlml Q?@!HOSIEB‘P%OP@FH?JEQH‘&’@]&P%W ]@H@gdi ng a

heavy chaitlibr@yaﬁﬁ@wbhﬁm oﬁﬁ@iﬂ%lellﬁfontiﬁ'ﬁnﬁ BRESPOYh dptiorly ARtk mas descri bed

(E‘erei n. Typically such host cells conprise a first vector encoding the
i ght chaitrstraetipna ferasonbBhaymeccutica nerophsitipns of e vantjorahayi br. lysphikisehost cel | s

may al so furt.her. engi .ed _or .adapted to mdi.f al t unction
and/ or yi Zﬁg:zgldn ?cﬁeforalﬁgc}ng(ﬁﬁg}o%}m g g&uﬁl grﬁ??noaﬁ oo 5%}&?:}%}&0{1%8@%;%% es
i ncl ude  3bapfreaOfdhds3QRBId RORE ISWEEL CHD4TAMenR ¥PtIRISIcAtioméonsBEi fi C
nodi fying (eg gl ygcosyl ati,on) .enz s. and protein folding, chaperones. Cell
cul t urlisng_ammé’?ﬁ‘s trpation it 811 mwaﬁw%o‘f{f@emsg%wggqt%@& he
t her apeut is5aigRcitRRYIo# BDAA b Mistidine may be added to the pharmaceutical composition to

- reduce the degree of copper-mediated degradation of antibodies of this isotype, see

. EP0612251.

Effective doses and treatment regimes for administering the antibody of the

Pz

20 .~ invention are generally determined empirically and are dependent on factors such as the
age, weight and health status of the patient and disease or disorder to be treated. Such
factors are within the purview of the attending physician. Guidance in selecting

C ' appropriate doses may be found in ¢.g. Smith e al (1977) Antibodies in human diagnosis
and therapy, Raven Press, New York but will in general be between 0.1mg and 1g. In one

25  embodiment, the dosing regime for treating a human patient is 0.1mg to 10g of therapeutic
antibody of the invention administered subcutaneously once per week or every two weeks,
or by intravenous infusion every 1 or 2 months. Compositions of the present invention

may also be used in prophylatically.

30 4. Clinical uses.
The present invention relates to an antibody which binds to human IL-8, Gro-
alpha, Gro-beta, Gro-gamma, and ENA-78 The present invention also concerns methods

of treating diseases or disorders characterised by elevated or unbalanced level of one or
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invention may be cultured by any nethod known to those skilled in the art.
Host cells nay be cultured in spinner flasks, shake flasks, roller bottles
or hollow fibre systens but it is preferred for |arge scale production that
stirred tank reactors or bag reactors (eg Wave Biotech, Sonerset, New
Jersey USA)WO2Z@3(13M6P particul arly for suspension cul t ur @T/UBRPO§HHa| | y t he
stirred tankers are adapted for aeration using e.g. spargers, baffles or |ow
shear i npelh&t 3¢ mbiRin U 11:6-afhh B SheB Brdibdrhinh tanki BRA-98 SaflcuBel, @6PPL | ON
with air or oxygen bug% es a%gy’l_)e u§e6. 1'\/\;%_ere the host ’?el.lcs- afe cultured in
a serum f r esteourthrifis srhempokiteidiatthiitss, enosizé enthrisis, asthaa, etherosletiosis,iisflaupponnment ed
with a cell, prpt.ective agent such_as pluropnic F-68 0 _hel revent cell
darmge o SoMECHFEN,PooREE oSl £ Botont wfact s R R Al ER o T 15
char act er i sfidcase, sephib, MERDE] preripbailrartefysdiseageb ey steaiclschdody, aedatal vdspiratatyes f or
anchorage dependent cell lines aor the cells maybe_adapted to suspension

cul t ur e ( wiilgrsss syndrppecgagerbatipy of asthmpg, pad{ORP, qystq fibasis.diffyser t i cul arl y

vert ebrat e Haehn Gl fohidiifg, AndVcHleh@inietiibsis WSEAL hiiliy,0des such as
bat ch, fed-ﬂbaat c%, repea eg‘g_bat C]Eﬁ'b.r ocessig(ssése Dr apeau et at (1994)

cyt ot echnolphgymatsuticaldl@mpogiipnsenemprisieg st enttbody abwsthods gfendnufictme.cul ture. 20
Al t hough reconbipant|y .t f or [quIi t.cells ma e cultured in
serum cont ai ni Egle Hreea%/né@%ﬁonﬁ%%ﬁghggr?ﬁh 8?%19&?%9% mcdéff Ifna%ﬁe/ﬁrl‘%%e E&S) , It is
preferred trhalicagidfitfor the Sicaterhl &F divesses ot disoréeds tlikrRysMsbEby elewtddon - free nedi a

such as,_ di scl gsed in Keen et at 1995) Cyt ot echngl o : 153-16 oY
comer ci%al w{)a%qeﬁ Lyeleotiopa PEMeE R il&@ﬂfpﬁob!é;n% Gro-bi, g{@;ﬁwma( ex NJ,

USA) , 5Upplaﬁﬁ@ﬁﬁ@%,ﬁf@ﬁfcﬁaﬂ?m@ﬁﬁﬁewrﬂlhﬁ@?he%ﬁﬁfo%’ arfRitROMb GG AMklisas gl ucose
and synthetic growh tfactors such as reconbinant insulin. The serumfree/ / -

cul turi ng ahthimesatheredclezosiminflammatary boweltdisetrsspsoviedid, srangplanstiigstion goot, gr ow i n
serum freeé condi tti gns.l.ﬂ.Chemagea1 EaEhj on aglprsogﬁlbg ) tgl %gl % ur e SéJsCh host

cells in séfum d6ht ir']ary’m%ll ang [S%Ig e y e RE ﬁb I8t the culture
medi um f or syliemiRetldivsis/ wenamidepiranry diftedss sydronas txaeeibhtson efakthnia@nddapt in
serum free condition see.e.g. Schayfenberg K et, at 30 995), i.n Ani nmal

Cel | tehn %@:cyw/@féﬁréﬁg@g ??ﬂ%&?"&é‘_"ﬁ%f@ SITLIR{URYPT PiE C. et at
eds), pp6 1%1&%;?%11 1k K%ént ARRFEH Has BERY deSHRRES princhhl Yl 200840 13 836Ratment |

PCT/ US2008/ 060424 nti bodi es of the invention seCreted into the nedia may

be recover &f humen gisgaisdsiasdisprders, thi prased inveniiinmyayaalsclidve epplisptionsdh ficques t o

provi de a q%ﬁ&%%tgstﬁﬁ‘ E{fy;i].e?%%éf&%&g%g@ﬁlﬁrhuh%{éa%%vjflgtended use. For exanple

t he use of erapeuti c e € 1 nven or the

20  Specific Embodiments

Example 1. Generation of mouse monoclonal antibody 656.35, 197.2, and 81.1

Generation of a penta-specific mAb against the target chemokines (human IL-8,
25  Gro-alpha, Gro-beta, Gro-gamma, and ENA-78).

Multiple methods and schemes were used to immunize mice in an attempt to
generate pan-specific mAbs. The generation of pan-specific mAbs were generated using
various mixtures of multiple antigenic peptides (MAPs) and / or intact target chemokines

30 (IL-8, Gro-a, -3, -y, and ENA-78) mixed in complete or incomplete Freund's Adjuvant
(cFA or iFA), following a modified Repetitive Immunization Multiple Sites (RIMMS)
protocol in the SJL/JOrlCrl mouse strain.
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treatnment of human patients typically nmandates at | east 95% purity as
determ ned by 5 reduci ng SDS- PAGE, nore typically 98% or 99% purity, when
conpared to the culture nedia conprising the therapeutic antibodies. In the
first instance, cell debris fromthe culture nedia is typically renoved

usi ng centQ 29&a30P&n fol | owed by a clarification step SCT/USHWS/BIHMr nat ant
using e.g. mcrofiltration, ultrafiltration and/or depth filtration.

Al ternatively, the antibody can be harvested by mcrofiltration,
ultrafiltration or depth 10 filtration wi thout prior centrifugation. A

vari ety oMAPharmdlgplhantigeas pepiides asrveltvad fpactiona mdthinght irsdnentivatimphor esi s and
chr omat ogr aphi £ i, qu such as hydr apatite, (HA), affini .

chr omat og P REAS o HieiseRse b amsale Piseitichgth hadus eflstdmison as

pol yhi st i diif@dqueAdtd/SeEonie HRENRRA tnckdabeinddss, Ae EHaRBlQ@hRRBYtheH C, see US
5, 429,746) are available. In one enbodinment, the antibodies of the

i nvent P on sequendeditikedy [, wip adysinecats, whichalspdncreapss the emeuprggniedly usi ng
Protein A i.Ni b u [ .ogr aphy
steps suc ﬁ?ghg (;F‘@Iﬁuee@fﬁgﬁéﬁg an ggﬁﬁ%}}c/dr# @%{{% \é%?gpﬁgﬁl gﬁhljl&gl%‘]lgg’ggﬁ‘ on
exchange, 78j 228, sotwttylsli B netahy OtthloguaniPo@rid4 ardeedtoyTam ul. hPade Natleci pi t ati on.

Typi cal ly,, varjo /il us, I € al_.steps are also enpl oyed )
nanof i | t rﬁcﬁgﬁchg?’% 83’.%(09&&?&/-1:2@“? 1Stae9P]§“?@aI§’6IdF5(¥aB$1_@¥? %ég}@fﬁi ous steps, a
purified GhyiRg e@inbYciit SRAEQ BYNDS QD3R A I1ARerGR NPAPSiad Goahy lif@st 10N/ n
or greater e.&‘h 100ny/ or greater of the antibody of the Tnvention is
provi d8d aHer taelwsing.e forns an enbodi ment of the invention. Concentration
to 100nmg/ M or greater can be generated by ultracentrifugation. Suitably
(guch preparations are substantially free of aggregated forns of antibodies
f the i nGenérabimniBéeiion timk [isystens are particularly suited for the
expression, of ..anti hody fragnents. Such fragnents are |ocalised
intracell ﬂ]wé’rqlgerﬁ?tl Wzﬁn‘?woﬁé?lﬁ &%éé”ﬁ%g tﬂ? ﬁ%%l?ﬂ}eé‘neé’é?c}“ﬁ?‘i%' c proteins
can be exg%@g{celgAggd refolded to formactive proteins according to nethods

known to those skilled in the art, see Sanchez et al (1999) J.Biotechnol.

72, 13520 ahdludigimmpnizationgday Gorogyists ef mulplsisubguianepisiniectims (Bnd- 277. 30 3.
Phar maceuti cal Conposition d e of adm nistrati Purifie gpar ati ons
of “ant’ bodi oo, SfetReoti B ir ] O APebin-BER-8L SR B Y s BB PR e | i

phar maceut i cal fatlowRest boRBRTohted s thirturd16f 411 tha tan@sd thedhiokinedaiixsli iseases  and
di sorders such_as those oqutlined above. Typically such conpositions further

conprise 37 fiFA(10 pgeach). The fifth and all subsequent boosts consisted of a cocktail of all
the target chemokines and all 5 linear MAPs (10 pg each) in iFA. The final boost

20 = 3 days prior to sacrifice and fusion consisted of all the target chemokines and

linear MAPs in PBS and was delivered via an intraperitoneal (IP) injection.
2. Initial immunization (day 0) consists of multiple subcutaneous injections (hind
C quarters, back and neck) of all five linear MAPs mixed in cFA (10 pg each). The

following 4 boosts consisted of a mixture of all five linear MAPs in iFA (10 pg

25 each). The fifth and all subsequent boosts consisted of a cocktail of all the all 5
linear MAPs and all target chemokines (10 ng each) in iFA. The final boost 3 days
prior to sacrifice and fusion consisted of all the all 5 linear MAPs and all target
chemokines (10 ug each) in PBS and was delivered via an intraperitoneal (IP)
mjection.

30
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WO 2008/ 130969 PCTI US200S/ 060424 a pharmaceutically acceptable (i.e. inert)
carrier as known and called for by acceptable pharmaceutical practice, see
e.g. Rem ngtons Pharmaceutical Sciences, 16th ed, (1980), Mack Publishing
Co. Exanples of such carriers include sterilised carrier such as saline,

Ri ngers solW®@r@H1¥P6%dext rose sol ution, buffered with suPEEHBNHMrs to a
pH within a range 5 of 5 to 8. Pharmaceutical conpositions for injection
(e.g. by intr e [ r

i nt ramuscul arﬁ)y ?r ap t{]&gﬁé OIF% Pntaotgés lgefquég?%ﬁk%%ge)ﬁﬁhﬁ?t abl’ y Ipl‘ ee of
vi si bl e paralphequ-BetaaGmegammI 6a7-% andrENA-7B) diay Gedmygobfirniedgviafa time-

t her apeut | c anti pi cal ly between 5 25nmg of anti body. Methods
for the E’FQBP@%SCS?‘Y ﬁ FREEU I8 ositions are well known to
t hose ski I I ed in the 10 art. In one enbodi nent, pharnmaceutical conpositions
conpri se f BHEAY, choWartipeh (Bamfh ILBNStRmphY, I(Eo-@%.,l Grdiaing GOME, ana\Emt—l onin
unit dosage forg gtlonal |y together with jnstructions for us
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dried) for .Qr AOHHL ods wel |
known or é%%%%ﬁoln%sg% %geg ]tsh% *&5 I n %‘h?h%@%ﬁ%%ﬁg% %n%rﬂ;eﬁ?gﬂ%f t he

i nvention cawitableéaéockﬁlgankuhbmdeskmg salint@oni 1slmpmdcmdmmpiesa¢0nltfg@1g theot ype, a

i st 1 dime TS5 B8 satedato e et biliFomeied fr R WY Bl BT Bcedt

degree of o@Re mena@etaihaﬁoldﬁ@o atipd plaes St A twaplesd atgsmahdmb@cmmme, see
EP0612251. Effective doses and treatnent regi nes for adm ni st n &%Se
are

ant i body ofddeddo sashiwrlle MetastHon reaggsustsps {pllaws Mé@%ﬁ&mre

dependent ﬁglﬁﬁﬁém%ﬁ ca%zel&hﬁot Ofed é’x‘ﬁ'tﬂ&% ?%ﬂ Irtakbd%halﬁﬁ&aﬁflgd} he ¢
patient an | sease or sor der to be treat uc actors are within the’
purvi ew of Flab&reagemaradd mgoxzmy@nuﬂmman@ﬁ d'ﬁhm@tﬂcnosmtéﬁody n?g:on,algypétorl ate doses
maybe found. f\% BFQI 1977) Anti uman di a ragm s and
T e oy e et Bt hichel moBowtii fther Piad 3 i Bink e AR BBk O o * and 1.

I n one 25 aeﬂaadjnrmﬂfa,somml ofssiepigvididosuipitm fvat bRt itdBiotin Hetorted Mshysent s
0.1ng to | of, t herapeutic tjbaqdy of, the invention a I stered

subcut dﬁeo@%@aﬂﬁ@éuﬁé’ﬂ%@ﬁs E’r"ﬂ%b‘éﬁ? alloyng &g dstectiony Afler pamabiyasidRis i nf usi on
every 1 or r&n&%%ﬂ&md@&%ﬁ?ﬁ&ﬁl 1191‘;, ok EhPE&S 8Pthe hOMERALLPVAY RSP De used

in prophylatically dinical uses. The present invention relates to an
ant i body withecsurdpium sonjegataseeendpty-ig washed, each well is filled with a chelating detergent

solution to activate the europium producing fluorescence. The greater the fluorescence

recorded is directly proportionate to the amount of detection Ab present in the well which

20  is directly linked and proportionate to the amount of the chemokine binding mAb.

Figure 5A shows mouse 656.35 mAb binding to target human chemokines. —
Figure 5B shows the Chimera Antibody (HcLc) mAb binding to human target

chemokines. Figure 5C shows humanized mAbs binding to human target chemokines.

25
Example 3. Functional pan-inhibition by murine mAb was confirmed using a
variety of methods: CXCR2 mediated Ca®>" mobilization, human neutrophil
chemotaxis, and human neutrophil activation (CD11b surface expression).

30 A microtiter plate based calcium mobilization assay, FLIPR (Fluorometric Imaging

Plate Reader, Molecular Devices, Sunnyvale CA, [Schroeder,1996]), was used for the

functional characterization of the neutralizing effect of antibodies on ELR+ chemokine
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al pha, G o-beta, Go-gamm, and ENA-78 The present invention also concerns
nmet hods of treating diseases or disorders characterised by el evated or
unbal anced | evel of one or 38 WD 2008/ 130969 PCT/ US2008/ 060424 nore of
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ost eoart hMQ7088/130%8unat oi d arthritis, erosive arthritiBCT/ESI0P8/Rg0424

at herosclerosis, inflanmatory bowel disease, psoriasis, transplant

rej ectiony, B L Sl e, sepsis,
et O BRS BN KOO Lkl BEHL S, LSRR SePST S,
di stress BYKORBmpd Getbcer bati on of asthma and COPD, cystic fibrosis, diffuse
panbr onchi oI i tis, reperfusion injury, and/or endonetriosis V\,i t h sai d

ant i body, C n n nmet hods
of manuf act ur e. %%Iéhgsen s ?ﬁc\%ﬁé %’Er% ﬁ‘é dglgBrBe e:l;llt gl%a(t%‘baﬂﬂgl ér %l body in
t he manuf @atkaré Vadw)aut amcheﬂﬁmtofﬂmomchnspermunmﬁermtoollélslﬁammemra di sorders
characterised by elevated or 10 unbalanced | evel of one_or nore of human

I L-8, & ova pRHatedpt oplly and replaced aviel 00 ghinag medig poptpmingsEaglasMingmlar | y COPD,
ost eoar t NEidh S M%ﬁﬁnﬁi‘iﬁﬂ‘ﬁﬂ@%&b a’rlt’% Sits LS Galde6 14 89 @e?&l@@@a%

at her oscl 61 681's |sease psoria5|s ansp

r ej ect i onCoxpotition), @ gid Etup—éamtoayimmgl dsteyr ﬂm’rsscﬂﬂﬂihﬁczitwl@edFmealsEM)sepm s,
ARDS, peri pheral arterygf ase i stenlc scl erosis, neonatal respiratory
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di ffuse paper 9Bl Oldntdifing FERE ol e Aedifllod ot DblRRIOTBNLbOTHE. At hough
t he present I nven |on een escribed principally i ation to the
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monocl Onaéss%%ﬁfk%?%e%ﬁu%ér Hé%Zle& (12@'%&1\4%@1 D6 nfREREN2L, D?ﬂﬂ\?f(bﬁPOq,

pent a-speci f1c mAb agal nst the target chemoki'nes (human I'L-8, 25 Gro al pha,
G 0- bet a, HIMNHH@I@?&],OaMCE%PMHMMQGlt,ﬂﬂ@MﬁthQQQHMHA%E&@%#B used to

of " pan- spBi Di1eb plper i LY gk Bronfiaticp i R0 G BE sl B KA f pre
ant i gesi Cas@?%dﬁ%@ snﬁMﬂﬁ%)ge@m ahd D5 Mb%&n&ﬂr%tadﬁmKllﬁﬁﬂ wiimetl ts 8, G 0-a,

-(3, -y, ENA-78) mi xed in conplete or inconplete Freund' s Adjuvant
37°C for 10 mm before being placed in FLIPR where dye loaded cells were exposed to

excitation light (488 nm) from a 6 watt Argon Laser. [CaZ"]i-mobilization was monitored
as a result of an increase in 516 nm emission intensity of Fluo-4 when bound to Ca®"
Chinge in emission intensity is directly related to cytosolic calcium levels, [Ca?*]i. After
20  monitoring baseline for 10 sec., 50ul of 3X ELR+ chemokine, which had been pre-

incubated with a concentration range of antibody, was added to the cell plate and data

C X collected every sec. for 1 min., followed by an additional half min. of recording in 3 sec.
intervals. Maximal cellular response above basal reading was exported for plotting in
GraphPad Prism (v4.03).

25 The ICsq was defined as the concentration of antibody required, during pre-treatment
of 3X ECg chemokine, to neutralize the CXCR2 mediated stimulatory effect of an ECgp
concentration of the ELR+ chemokine by 50%. A secondary cellular response to 25uM
ATP was monitored to test cell viability [Sarau, 1999].
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(cFA or WA, following a nodified Repetitive Imunization Multiple Sites

(RRMVB) protocol in the SIL/JO1Crl nouse strain. 39 WO 2008/ 130969

PCT/ US2008/ 060424 MAPS or nultiple antigenic peptides serve two functions

wi thin the_inmunization protocol. First, MAPs allow for _a selective

mul tiple pPESERE%8N of a known target amino acid sedteMt¥ 88 Bhd y,

there is an increase in mass, due to nmultiple copies of the 5 sequence

| i nked, for_exafipl cnVMut& a Iysumeenoer I hEROE A
foe

i nmunogeni :inﬂge df=» { hesyzaqu Qmeds t h'ﬁd@l Odse eMdi
m
J.P., et a3 ) WQP%L S 34?%% ﬂﬁl : 52 Po: . .
| mmuno. 19PGe1 LV &res [Hesh -205hbp| 0.801]0,37 J 2.58.] A OC. ’ANAt|l 1.84 DU .4.900 19.11 I8 6 57.60P ;
5409- 5413) LAE2ghiedd | 061 8% nEee o124 1At - NRPOBE~1Shayi ¥ alm no

aci d sequences SEQ | D NGs:49-53. A li nker in MAPS can be any |inker 10
ot her than lysines. General imunization tine line: Two different
i muni zat i @abler mhibdt@inofhomhnil R¢ chérsokidzouduced naicihhﬁhucp(ge{dnmﬂchl]pan- specific

mAbs: 15 1. |ni at i on.(day, O [ | ti.pl ubcut aneous
i nj ecti ons™ ?ﬂeﬂébﬁg&m& %Wf%ﬁﬂxhe@é?%@ @1‘# fr‘sg%irm&ﬂ?gﬁg% ﬁ@g% m xed in
cFA (10599a@daghlp) The follow ng 4 boosts consi sted of a mxture of all the
target chenokines mxed in_iFA (10 .tg each). The fifth and all subsequent

(
boost s con§9@@@@r I8P, Meaglpe BD2FLIPES a ey lnmemefmg@pur@%Mk ireughpnondicel 5
| i near Ffyggljngs final boost 20 3 days prior to sacrifice
and fu5| on céoer}\lgll 85t e %l &{}fén ﬁg%f afsget chenoki nes and |inear MAPs in PBS
and was deBareeHdi Ama Rfl)y Chambap &rillioGgabhoputiiagy NoFeley I bet al. Zdenkification]

f I d
quar ter o, BRIERIE GG RROERl i R RiiliaR SRt L et eotth M cach) |

The fobl om@@aéolbmsgssasamsgsted of a mxture of all f|ve li near MAPs in =
I FA (10 g 25 each The fifth and all subsequent boosts consisted of a

cocktail of alll giogiof 158 stimylatee hympesneyiephil ph oty WetRlIIaEsTad g each)
in iFA Th siﬁ5é zf‘ﬂcr@%%lgéhgﬁué Wro-%y&&h%@hoﬂﬁﬁﬁ c@t?k?stéc 61!5(%8@ ”S' sted of

all the al I near and aI target I nes g ea i n PBS and
was del i veclahbeisanaabdvetand pes helon e 3 imi¢oporous meoibiame. The lower chamber is

loaded with the chemotaxic agent (i.e. IL-8) or a mixture of the chemokine with the penta- |
15  specific mAb. The upper chamber contains purified non-activated human neutrophils.

Once the chamber is assembled a concentration gradient is formed from the bottom well to

the upper, stimulating the neutrophils to chemotax across the membrane. The assay is

expressed as a CI (chemotactic index) which is a ratio of the number of cells which

chemotax in response to a stimulant over non-stimulated chemotaxic cell number. Pre-
20  incubating the chemokine (i.e. IL-8) with the penta-specific mAb in the lower chamber, '

dose dependently inhibited IL-8 stimulated neutrophil chemotaxis. TL-8 at 10 nM (,

)
et

achieved a CI of 3.6 £ 0.8. Pre-incubation of IL-8 with increasing concentrations of the
penta-specific mAb (656.35) dose dependently inhibited human neutrophil chemotaxis,
significance was reached at Cl of 2.2 + 0.6 at 1 ug/ml. Due to the amounts and sensitivity

25  of the assay the other chemokines were unable to be examined (Gro-a., -, -y, and ENA-
78). ‘

Inhibition of purified human neutrophil activation via monitoring surface
expression of CD11b. CD11b or Mac-1 mediates adhesion to substrates, aggregation and
chemotaxis and is known to be up-regulated on the surface activated neutrophils (Molad,

30 Y,I,etal., Clin. Immunol. Immunopathol. 1994: 71; 281-286). Briefly, non-activated
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30 40 Ali WD 2008/ 130969 PCT/ US2008/ 060424 Exanple 2. Pan-binding of the
mAb to the target chenokines (human IL-8, G o al pha, Go-beta, G o-ganmm,
GCP- 2, and ENA-78) has been confirnmed via a time- resolved fl uorescence

i mmunof | uor escent assay (TRFIA). Briefly, each antigen (human IL-8,

Gm al pha, W&B8"WE%? G o- gamma, GCP-2, and ENA- 5 78, TH§200840804%hen used as
negative control) is individually coated onto a 96-well i mmunofl uorescent

plate. ThgplnaHe8RofiI8 atd YR AMAENES \an il ekadibiidir Argp bhEidkiRt (i, available

bl ocking sol ution.” Bl ocking solution is enptied and sanples containing the
mAb ar e aldd®driwithehemokinegre-ingnbatediwith achemdkine peotatspedfic mAbutRata rehi s al | ows
the mAb tg i t , iLne e pl ates e {hen shed again
and a det]gg%e?%ﬁ%&ﬁés&%ﬁgvglé%g%t fogﬁg%aﬁéﬁ&m%@ﬂ_%gfrga@ |’6‘ﬁes%£é)él élren(:%osnégr e as

fol | ows fgimuXpn6 Pabincatiution bAILC$6/ith theod 5.3 ShuAB doseeidpdidbstly iabipied | vel y:

biotinylated anti - se lgG biotinylated anti-human, | gG, Fab2 reagent, and
eur opi-Um RFFERS® MED o a@faegﬁépra@@é@?m ThAe %wgtcgtegmg%% SuBTE t her
europ! UM Qi RIGA!(70.0%0 T £ 2N0LRGY, £ 3UNhOT1 MRS NG 0 b 0 £TPYE unbound

detection Ab, a solutTon’ of streptavidin-eéuropi umwas adde lotin
det ect ed aslss@yg/milfesgsctiegpy)avi di n- eur opi um binds to the biotin allow ng for

detection, After final .wash to repo unbound_ st r.ept avi di n-europi um or
'n the cabumled: denaarniluaAME auEIRp GspEro s T GRALHEDN] ugal o
secondar ycﬂeﬁlomgmgmnqgcg]@@@_lb&aj a%deNA_qg)_wi th a chel ati ng detergent
solution to activate the europium produci ng fluorescence. The greater the

fluordbcence recorded is directly proportionate to the anount of detection

Ab. present, j.n .t he wel | Lch 20 is directly linked and proportionate to the
(amount ofhf%gdsc}é’éﬁﬁlﬁ?rﬁé‘y%pﬁﬁi ng mb. Figure 5A shows nouse 656.35 mAb

*binding to target human chenokines. Figure 5B shows the Chinera Antibody
(HcLc) mAb binding to human targﬂ) ﬁhem.)ki nes. Figure 5C shows huynmani zed
mAbs bi ndi ng tEST FERRERenbdcismatef By kabhk anti monscrgGirf (BiagoreBRyd P35 1Ay 15

pan-i nhi binjsh@f1iddd oWCMS HIPBy WeithafiPathink BERIHS idUbcSrdac @it the OF NMEL hOdsS!
CXCR2 nedi ated Cat nobilization, Human nedtrophil chenotaxis, and hunman
neut r Bphi thamyadtwes ingtuctioMl 1b sur f ace expressi on).

For experiment designated BE, purified antibodies directly immobilized to the chip
by amine coupling was used.
Supernatant or purified antibody from parental mouse mAb is captured on the anti-
mouse IgG-Fc surface. Defined concentrations of each analyte (IL8, Gro-band ENA-78)
20  arepassed over the immobilized or captured antibody surface, a separate capture event is
used for each analyte injection. After each injection of analyte the surface is regenerated
by injection
C of a mild acidic solution, which removes the captured antibody but does not significantly
affect the capability anti mouse IgG-Fc surface to perform another capture event nor does
25 it affect the directly immobilized antibodies, An injection of buffer is also injected
over the antibody captured surface and this is used for double referencing. The data is
analyzed using the analysis software inherent to the machine, using the 1:1 model of

binding.
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30 Amcrotiter plate based cal ciumnobilization assay, FLIPR (Fluoronetric

| mgi ng Pl ate Reader, Mblecul ar Devices, Sunnyvale CA, [Schroeder, 1996]),
was used for the functional characterization of the neutralizing effect of
anti bodi es on ELR+ chenokine 41 WD 2008/ 130969 PCT/ US2008/ 060424 i nduced

[ Ca2+] i - noOMA9UBPEA in CHO K1 cells transfected with aRfd/ER2R059§%42% pr essi ng
hCXCR2 and Gal6. On the day prior to assay, cells were plated in 96 well,

bl ackwal I, cl ear bottom pl at eg.g (Packard Vi ew) gadea concentrati ggnagg 40000
cells per well. Ahter 18kd 0 24kahour xp nedik@ 5 was aspkpatedk@ff crdls axol
repl aced wet h 100 gpb.35 OicdE-0ae 6 B3E+EB0 19B4E-101 R o1 EBA O 625+001 Ridsaad 1.8Z69ENTEbe MEFE-08M
(EMEM wi t BEEar|'s sal tes7eod 8 19E@6uBaYE-Te 146801 L4eBSA (Bendl| DBPEOARYIES 2.71E-10
Corporation), 4 gM Fluo-4-acetoxynethyl ester fluorescent indicator dye
(Fluo-4 AMKL and 2. B1.1\.30E-0tb ¢.asEe06d 4.80E10| 8.12Fedd 2. 16En@61 bat3ed0 | 376E44 $.1¢5+65 6.16E-10
cont ai ni ngBRedi a for 1 HHé&p! 4ALSE+B®7 ES5EMGe 4.88E4 COMEAP N8.985-1 redR4B- 08l §5E+Pe re.39E-11
aspirated off the cells and replaced with 10 identical nedia w thout Fluo-4
AM and wit K-0. 1% GIP&R i 369 -@sﬂﬁ%@é@waﬂ@ﬁ@#&w% p§-P6dh G803 E8P5+85 QP09

i ncubated BBr 10 min. A#%BHCTAIRAS RENF-RadfREDE 3 UERR A 84F1h IQRR03 39405 LI ME-&4
[ Krebs Ringer Henseleit (120 MM Nadl, 4.6 nMKCl1l, 1.03 mM KH2P&X4, 25 nM
NaHCO03, 1.0 nM CaCl2, 1.1 nM MyCl2, 11 mM d ucose, 20 nM HEPES (pH 7.4))
with 0.1 %gelatin and 2.5 mM probenecid]. After the final buffer wash, 100
Al KRH 15 BsmmpleBuffer with 0.1 %gelatin and 2.5 nmM probeneci d was added to
cells and warnmed to 37C for 10 m n. before being placed in FLIPR where dye
| oaded 2ells were exposed to excitation light (488 rim froma 6 watt Argon
Laser. [_Caﬁ'p‘il&pemﬁ%) jngation was nonitored as a result of an increase in 516
nm em ssion intensity of Fluo-4 when bound to Cat+. Change in emission {
intensity is directly related to cytosolic calciumlevels, [Ca2+]i. After 20

noni toring baseld 3X + . ch i i d been
pre- incubated 516’?% %ﬁ%g&%@fﬁﬁﬁ%ﬁﬁ%ﬁragéa%mg alr}?i(‘}v%gg}%tg\gg(l%ggs 0 the cell
pl ate and GREQEID KOc64)iebtman H-Br Yhisda andther einbodiment, thel presedntgntian addi ti onal
half mn. of recording in. 3 sec intervals. .Mxinal lul.ar response above
basal TBadiEeins PSS b pod e i PR iBRtS BRI S85) 55 The

| C50 was dgihsat-gas the concentration of antibody required, during

pre-treatnment of 3X ECao chenokine, to neutralize the CXCR2 nedi at ed
stinmulatory effect of an EC30

Example 6. Efficacy study of a chimera antibody made from 656.35 having heavy
chain sequence of SEQ ID NO: 56, and light chain sequence of SEQ ID NQ:58. (This
15 antibody will be referred to as the Chimera Antibody)

- In vivo Studies:
An inhaled LPS acute lung inflarnmatory model was used to examine the ability of ( )
the a penta-specific antibody to inhibit mfiltration of neutrophils into the lungs of non- |
20  human primates (NHPs — cynomolgus). Briefly, NHP (non-human primate) were pre-
screencd for health and responsiveness to exogenously added cynomolgus IL-8 (cynolL-
8). Selected NHP were then subjected to baseline sample collections (blood and
bronchoalveolar lavage — BAL) five days prior to the first LPS challenge. LPS challenged
consisted of tranquilizing the NHP with a single IM injection of ketamine HCI {(~10
25 mg/kg). Once the NHP is sedated, anesthesia is administered, via an intravenous infusion
of propofol (~0.2 mg/kg/min, as necessary). Anesthetized animals are placed on a
circulating warm-water heating blanket and/or within a circulating warm-air blanket and

an ophthalmic lubricant is administered to each eye. The animals are then intubated and
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concentration of the ELR+ chenoki ne by 50% A secondary cellular response to
25M ATP was nonitored to test cell viability [Sarau, 1999]. 42 WO

2008/ 130969 PCTI US2008/ 060424 3nM htL-8 10nM hGR- O 6nM hGROR 30nM hENA-78 1
OnM hGCP-2 murine 1C90 95% C. 1. ICsu 95% C. 1. M60 950/6 C. |I. 1cm 95% C.

| . 1cW 95%Q200§/13096400 u Ind MUM u Inl u /m u nl 656. BGI/BSA0/E044 - (0. 25
1.43 0.60 - 3.42 1.06 0.78 - 1.42 2.09 0.71 - 6.14 9.58 1.17 - 78.57 81.1
67.65 18. - : Snod- : Al 1.44 -
57 01 107 95% 8y gl St diyengt rifisfnll: Molfipte M Pty

22. 49T7_1%tildgor>15%7 Mol Tating: thehippiceidwn ofStdeltingn EafRabiie nvimtideoi nduced

&5 (| Y OBIED GoRA hRPRRTEE, issbonytindtds (i Ml REOMEL gl 0. eny
FLI PR a {igWetd3sl {nhaRfén lifihg ACDeNVbiss, Ultagbb-00 n@t@fiit tnebilidef. A erosoliz@€ENi Ng. J.

Bi onol . Screen. 1996:1-75. Saran HM Anes RS, Chanbers J, Ellis C
El shou? babfS No adwinigtersd fer Saminufesesit 160 nglmloHeart ke bodyaterencminggand

eXpr essi Ofop; ragterlzali Yiskigd ! r Mol 10
Pher macol PGB Ba e C anaiierih Al froRoBHRiEL Bulerfl SHEMTR  TRETREE! opni
chenot axi shallersgeados frngkethatrtb¢ NedPadspoud tngP S (indreased Boywhehil otffindséon. int Hise

m cr o- Boyden appar at us consi st.s twg. S hanbers one abpve .and one

bel ow o SRS PRSP SRR Afvs)-ri i aEl NEHEABERSrS war SARERE T ¢ ho
chenot axi gang¥eedllettions at & kndB)4-Bdurdpddt dallergeof the chenokine with the penta 15
specific mAb. The upper_ chanber contains purified ngn-activated human

neut rbbhils. Thciortiah dEShehaenged NHR seswo thea andasply civided inp typ 810wt i s
formed fr . ' ' jls to
Pemotax Coudhiifie 3-HEM Webler) A daRfidaBRE NP Ll bl BNEOfEHARAY | 2 1O
i-ndex) whsapiplé §bleod abd BAJE). t Reurndayb epostobaselédel measiententscthe mubgxt groupsesponse
to a stinmul ant er. non-sti | at ed .chenot axi.c..cel . numher._.Pre 20 incubatin
e chenoerac B Shiefiot 3t ifier ™ Rehicla A onoIisGrieT of IBERE o6 i GRGEM rarper |
dose depepdssidyy THRhicki %@dthb INESP GietedHaRéREd BRI WOPNhhal6 EPDaaX ssmpléd- 8 at 10

nM achieved a C of 3. 0.8. Pre-incubation_of IL-8 with increasing
concehl r afor avalysis were collected 6 and 24-hour post challenge. Following an additional

haed

recovery period base line samples were collected from the vehicle NHP, 4 days later these
NHP were treated with a single IV bolus injection of the Chimera Antibody at 10 mg/kg.
The next day the animals were exposed to an LPS challenge and samples were collected
for analysis at 6 and 24 hours.

20 -..  The LPS inhalation is an acute inflammatory model which stimulates an elevation
of chemotactic chemokines such at IL-8, which lead to increased infiltration of neutrophiis
into the lungs. The primary efficacy parameter for the Chimera Antibody treatment is

C : inhibition of infiltrating neutrophils into the lungs of NHP challenged with LPS.
Neutrophil infiltration in this acute inflammatory model occurs during the first 24 hours

25  following LPS challenge at which point other inflammatory processes are becoming more
prominent.

Pretreatment of with the Chimera Antibody significantly and dose dependently
inhibited neutrophil infiltration into lungs of LPS challenged NHP. Treatment with the the
Chimera Antibody also prevented elevation of circulating neutrophils, while not affecting

30  the actual neutrophil function, (i.e. the cells ability to phagocytos). Treatment also did not
greatly affect other cell tyﬁes such as macrophages/monocytes in the lung or circulation.

See Figure 2.
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pent a-speci fic mAb (656.35) dose dependently inhibited human neutrophil
chenotaxis, significance was reached at d of 2.2 0.6 at 1 g/m. Due to
the amobunts and sensitivity 25 of the assay the other chenoki nes were unabl e
to be examined (G o-a, and ENA- 78). Inhibition of purified human neutrophil
activati onWA 285 ori ng surface expression of CDI1l b PQEHYS2p05/064424mc- |

nmedi at es adhesi on to substrates, aggregation and chenotaxis and is known to
be up-regugaiplegn the surface activated neutrophils (Mlad, 30 Y., J., et
al., din.~Tnmunol . |Inmmunopathol. 1994: 71; 281-286). Briefly, non-activated
43 WD 20051130969 PCT/ 1JS20081060424 hurman neutrophils are purified and ex
Vi vo stinu i t. i . chenokines (i.e. 1L-8) or with

chenoki nest‘%tr@&iSﬁ%%lgsa@e%&}ﬁmﬁ?]%%gghgmki ne penta-specific mAb. Data are
presented as percent activation set to the maxi mal CDll b surface expression
due to JL-8 stinulation. Pre-incubation of IL-8 with the 656, 35 dose
dependeht | y | YDl dninized @suPIcHRAEoRRY w‘f%%h@sspbeéwﬂemweﬁs% I'b and
thus indi catgfich Vet 8Rwato raﬁfat%ggﬂia td, an@ e @Fbel dRoMined: (For 486h0% 7. 2,
28.7% 3.2, and 31.6% 3.4, at 0.01,°0.1, 1, 10 and 50 g/nl respectively).
Exanpl e 4. seRusnce- sgeSeqpencabformatinn delowgn,) dihéss onilssis oronsiatied eef fffiniwach
target ch | L-83. - . Bi acore
Anal ysi s. %(E)gr% mé’)%l %g{rsir&nemﬁar ’e%a?cél}lﬁngogaﬁﬁﬁonr %g%ist aﬁ%lg)funl%)cg}g%ﬂ%@%%gp ‘acor e
BR- 1005- 143ndi GD1 ibniroadminl dnd CHP newiropMb stixhulptidry agpay (@ rwvodinhdtipnaloaspdyl, figwi n

accor d?(?ce W th 5he 15 manufactures instructions. For experinent designated
BE, pu f i SR bodi es direct | y immobilized to the chip by am ne coupling
was used. Supernatant or purified antibody from parental nouse mAb is
captured on the anti- nouse |1gG Fc surface. Defined concentrations of each -
anal yte (1L8, GHRaGyad ENA-78) 20 are, passed over the imobilized or -
capt ured ant | bogly, SUf (1365 A nRARANLAL SRR Her Ry Bbids Sot RE fuhBlisGAA anal vie
injection. After each'inpfection of analyte e surtace s regenerated by

i nj ection chimeric constructs as follows:

15  Protein A is immobilised on a CM5 chip by primary amine coupling in accordance with
the manufactures instructions. Purified humanised or chimeric antibody is captured on the
Protein A surface. After capture defined concentrations of each analyte (IL8, Gro-
p and ENA-78) are passed over the antibody captured surface, a separate capture event is
used for each analyte injection. After each injection of analyte the surface is regenerated

20 by injection of a mild acidic solution, which removes the captured antibody but does not
significantly affect the capability of the Protein A to perform another capture event. An

injection of buffer is also injected over the antibody captured surface and this is used for

N
_

double referencing. The data is analysed using the analysis software inherent to the

machine, using the 1:1 model of binding.
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Cof amld acidic solution,

not si gni

ficantly

affect the capability anti

perform anot her capture event nor does

i nmobilized anti bodi es.

is
1: 1 nodel

of

whi ch renoves the captured anti body but does
nouse |1 gG Fc surface to

25 it affect the directly

An injection of buffer is also injected over the
anti body W% urface and this is used for doubl e B
anal yzed using the analysis software inherent to the nachine,
bi ndi ng. 44 RJ WD 2008/ 130969 PCT/ US2008/ 060424

UROPHY The data

using the
IL-8 G o-B

ENA-78 mAb kd ka KD kd ka KD kd ka KD KL 656.35 1.48E-03 1.53E+06 9. 64E-10

2. 01E- 03 MemurrstsyvithgBrotpta . 87E- 03 1. 07E+06 1. 74E-09 BE 6. 87E- 04 8. 19E+06
8.39E-11 1.46E-03 1.32E+07 1.11E-10 7.96E-04 2.94E+06 2. 71E-10 KL 81.1
9.32E-03 1.95E+06 4. 80E-09 3.12E-04 2. 76E+06 1. 13E-10 3. 76E-04 6. 11E+05
6. 16E- 10 | (BfstAuc) 8EcD/Ms)95E4A61/§. 55E- 0§ KD@BE- 04 5. 44E+06 8. 98E- 11 3. 94E- 06
1. 65E+05 | 239E-11 - —3-.-6-9-5-93-6?-2-15%05—5—{395 09 9.93E-04 1.55E+05
6. 39E- 10| HIcBOE- 03] 2. B3PS (9. 00EBJOE-08F 4 bBE-§%| 7. 23E+05 6. 90E- 10 4. 80E- 08
1. 04E+06 | I3 3 13- O1EF ; 'I‘E—p%—jﬁﬂ nple 5 5 Epitope Mappi ng
656. 35 M;p f?ﬁgﬁmwgped and 'ourllc to |End R/ithi n KELRCQCI KTYSKP ( SEQ
| D NO 54Hcie hunmpn 1.59B:07Thus i 8.88B@¢ter i\l frent, the present invention
10 rel at Hi-c—antibedy—whi-ch—-binds within epitope of SEQ ID
NO 54 of | Blfran | E- 81.-1§+%I e 6. 6EﬁEiOéecy %ﬂrﬁ}'l pf a chinmera anti body nade
from 656, maving T7qmar TRge o e 1D NO 56, and light chain
sequence |0 EQ I D REJ%.O?( Thi s g%gEgﬁti b%@ﬁﬂ be referred to as the
Chi mer a ABkcLbody)| - 1.33BA407d St udibg$E-0An | nh@d®dl LPS acute |ung inflammatory
nodel was—used—torexam-re—the—abiity—df—t+he—a—penta-specific anti body to
inhibit | BCEPtratf onl - OFEEUt r ophP78EiMtlo th&H-bhgs of non- 20 human primates
-NHPs - PROIQUS) 1 Be-&f7Y, N 24 BQA-TMUMERR | te) were pre

Hclc 2.54E+07 0.001163 4.57E-11

Hclce 1.81E+07 0.001058 5.85E-11

Hcle 2.04E+07 R.54E-04 4.18E-11

HcLce 1.82E+07 5.06E-04 2.78E-11

HOL7 6.99E106 0.66E-04 |  1.38E-10

HOL7 1.76E+07 0.001305 |  7.40E-11

HOL7 1.63E+07 0.001039 |  6.39E-11

HOL7 1.14E+07 0.005616 4.93E-10
(—» HOL7 1.20E+07 0.004398% 3.66E-10
' HOL7 1.42E+07 9.57E-04 6.73E-11

HOL7 1. 76 E+07 0.00118 6.72E-11

HOL7 1.63E+07 0.001389 8.52E-11

HOL7 1.12E+07 0.008212 7.32E-10

HOL7 2.63E+07 0.001546 5.88E-11

HOL7 2.10E+07 9.28E-04 4.41E-11

HOLS 1.28E+)7 0.005462 4 27E-10

HOLS 1.99E+07 0.01065 5.36E-10
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of chenotactic chenpki nes such at
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significantly affect the capability of the Protein A to perform another

capture event.
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1-10L7 2. 10E+07 9. 28E-04 4.41E-11 HOLE 1. 28E+07 0. 005462 4.27E-10 HOL8
. 99E+07 0. 01065 5. 36E-10 48 WO 2008/ 130969 PCT/ US2008/ 060424 HOL8
. 19E+07 0. 007727 6.52E-10 HOL8 1.18E+07 0.007799 6.60E-10 HOL8 1.61E+07

1. 23E+07 0. 001395

1
1

0. 006903 4. 29E-10 HOL8 1. 85E+07 0.004586 2. 48E-10 HOL10
1 W

1

7

. 13E- 10 Q08130995 107 0. 001261 8. 68E-11 HOL 1 O 1. X&EXEH¥INH477
_03E-10 HOL | O 1.28E+07 0.001394 1.09E-10 HOL10 1.98E+07 0. 00144

. 28E- 11 [FBWMBO T.1905HRE+06 V0109 535264 IT 7HoRO 1. 20E+07 0. 001394 1. 17E- 10
HOVO 1. 13E+07. .0 0470716 24F-10___HOMO 1158F+07 0.1001708 1. 08E-10 HOVO

1. 43E+07 PHOMO829 [1. AGREF06 | HOVO 29438407 ©.3089H88 9. 34E-10 HOVD 1. 85E+07
0. 001728 9—35F—Hi-—HOWO——BH+07-0—00+252 6943 2008/ 130969
PCTTt 52005/ 0605 (8L i ¢ 3 Pritniie s mveion gite ﬁ\% kd(1/s) KD(M

HcLc 3. 77E+06 2digkocidiol ral@fd) 8f p rbtéhﬁ 1. 03E+07 2. 87E-04 2
8. 20E+06 2. 76E-04 3. 37E-11 HCLC

2. 53E-04

5

C 10

15

25

.78E-1 1 HclLc

1. O4E+07 2. 68E-04 2. 58E- 11 HcLe 9. 44E+06

2.68E-11
HcLc refers to chimera antibody made from 656.35 having heavy chain sequence of

SEQ ID NO: 56, and light chain sequence of SEQ ID NO:58.

-Functional Assay: Calcium Mobilization (FLIPR) using CHO-K1 CXCR2 (w/G
a16)

A microtiter plate based calcium mobilization assay, FLIPR (Fluorometric Imaging
Plate Reader, Molecular Devices, Sunnyvale CA, [Schroeder,1996]), was used for the
functional characterization of the neutralizing effect of antibodies on ELR+ chemokine
induced [Ca®*]i-mobilization in CHO-K1 cells transfected with and stably expressing
hCXCR2 and Gal6.

On the day prior to assay, cells were plated in 96 well, blackwall, clear bottom plates
(Packard View) at a concentration of 40000 cells per well. After 18 to 24 hours, media
was aspirated off cells and replaced with 100 pl load media containing Eagles Minimal
Essential Medium (EMEM) with Earl’s salts and L-Glutamine, 0.1% BSA (Serologicals
Corporation), 4 pM Fluo-4-acetoxymethyl ester fluorescent indicator dye (Fluo-4 AM)
and 2.5 mM probenecid. Cells were incubated in this dye containing media for 1 hour at
37°C. The dye containing media was then aspirated off the cells and replaced with
identical media without Fluo-4 AM and with 0.1% Gelatin (BSA removed) and 2.5 mM
probenecid. Cells were incubated for 10 min. at 37°C and then washed 3 times with KRH
assay buffer [Krebs Ringer Henseleit (120 mM NaCl, 4.6 mM KCl, 1.03 mM KH;PO,, 25
mM NaHCQs, 1.0 mM CaCl,, 1.1 mM MgCl,, 11 mM Glucose, 20 mM HEPES (pH 7.4))
with 0.1% gelatin and 2.5 mM probenecid]. After the final buffer wash, 100 ul KRH
assay buffer with 0.1% gelatin and 2.5 mM probenecid was added to cells and warmed to
37°C for 10 min. before being placed in FLIPR where dye loaded cells were exposed to

excitation light (488 nm) from a 6 watt Argon Laser. [Ca®‘]i-mobilization was monitored
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HelLc 9.97E+06 2.30E-04 2.31E-11 HOL7 2. 74E+06 2. 84E-04 1.04E-10 f HOL7

8. 99E+06 4.00E-04 4.45E-11 | HOL7 7.64E+06 2.84E-04 3.71E-11 HOL7 5.98E+06
0.001167 1.95E-10 HOL7 8. 74E+06 3.52E-04 4.03E-11 HOL7 7.51E+06 3. 63E-04
4.83E-11 HOL7 9. 10E+06 3.89E-04 4.28E-11 HOL8 5. 90E+06 0.00111 1.88E-10
HOL8 7. 89E+¥06 2008380426 1. 43E-10 HOL8 6. 80E+06 0. 001193 PET/H5p008/8604340 8
7.30E+06 0.001112 1.52E-10 HOL10 6. 86E+06 4.57E-04 6.66E-11 HOL10 7. 20E+06

3. 67E-04 5. 8E; 18, 73E- 04
5 02E. 11 IOND T bSETbR R by B AN R o e Gl B 0 e 10

HOVD 7. 96E+©1@nge momigsorsinteasitylis direidlyDelnted 7Eeytasolic 6L leSel3 €T 1. AErwo

20081 120909, ESORM00010 U o OE s, Sl g oo

4. 63E-11 Hadtubated S&itht+H ﬁoﬂ;eﬂtiﬁmﬁll'aﬁge%f&nhﬂzodyti@da@ afdeéldlfoHB6 ctll §ldte @dd dathOE- 11
HcLc 5. 28E+06 1.54E-04 2, 91E-11 {-lCLﬁ 4. 87E+06 1.56E-04 3. 20E-11 _Hclc
4 78E+00 1 ovHeeteshevsrissee. fpg T min,, followed by an additional half min. of recording In 3 sec.

intervals. Maximal cellular response above basal reading was exported for plotting in

GraphPad Prism (v4.03).

The ICso was defined as the concentration of antibody required, during pre-treatment

of 3X ECsy chemokine, to neuntralize the CXCR2 mediated stimulatory effect of an ECyp

10 concentration of the ELR+ chemokine by 50%. A secondary cellular response to 25uM
ATP was monitored to test cell viability [Sarau, 1999]. | -

HOL7 HOLS HOL10 HOMO
Pre-treated 3X
ECo, ELR+ | "®® | esuecr | % | esuca | 'C» | eswca } "= | esycu
Chemokine (ug/ml) {ug/ml) (ug/ml} (ug/ml)
3nM hiL8 0.30 012 - 072 0.83 070 - 068 0.19 015 - 0.22 0.19 015 - 0.23

10nM hGROa 148 | og8 - 223 3.52 274 - 453 1.09 058 - 2086 i1 0.67 - 183

6nM hGROb 104 | 019 - 558 ) 793 | 420 - 14.97] 0.66 024 - 188 0.99 035 - 276

30nM hENA-78 248 | 078 - 7.01 2.42 127 - 463 188 | 083 - 426 1.75 133 - 229

100nM hGCP-2 1143 | 819 - 1596 4038 | 3845 - 4241] 11.54 | 630 - 21173 13.03 | 7.20 - 23.56 T

15  Table: Inhibition of human ELR+ chemokine induced calcium flux (geometrically
meaned IC50, ug/ml) by four humanized mAb constructs. (n=3)

Schroeder KS, Neagle, BD. FLIPR: a new instrument for accurate, high throughput optical

screening. J. Biomol. Screen. 1996:1-75,
20
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HOL7 2. 95E+06 2.04E-04 6.93E-11 | HOL7 5.28E+06 2.97E-04 5. 63E-11 HOL7
4.59E+06 2. 17E-04 4.74E-11 HOL7 3.03E+06 3.33E-04 1.10E-10 HOL7 5. 11E+06
2.58E-04 5.04E-11 HOL7 4.76E+06 3.07E-04 6.45E-11 HOL7 4.91E+06 2. 77E-04
5.63E-11 HO.8 2. 88E+06 2.88E-04 1.00E-10 HOL8 2. 82E+06 2. 66E-04 9.41E-11
HOL8 2. 95EIRUSIBYR. 04 9. 12E-11 HOL8 3. 29E+06 2. 48E- OMCTHUEREM4424 g 10
4.07E+06 3.66E-04 8.99E-11 HOL10 4. 72E+06 3.40E-04 7.22E-11 HOLI O 4. 20E+06
3. 12604 Zurd2BMd hand RS CdmB8E1 0012 COBEM ALy MFole) 11 BV FERIAD 3. 09E- 04
7.89E-11 HOMO 2.97E+06 3. 49E-04 1.17E-10 4.39E+06 3. 16E-04 7. 20E-11
51 WO 20080lEsdapdorus | cuszeie) asharrcteriaiionaf 2 gpicaylicderigseceroofdall HOVD

4. 52E+06 - I Affinity (KD) is determ ned by exam ning the
associ atigﬁ%'gf@é{%g%g‘}%%ﬁﬁi sassociation rate (kd) of proteins. HcLc refers
to chinera anti body nmade from 656. 35 havi ng heavy chain sequence of 5 SEQ
ID NO 56, and |ight chain sequence of SEQ ID NO 58. -Functional Assay:

Cal ci um Mobi i zati.on | PR) usi KI CXCR2 (WG al6) C 10 A mcrotiter
pl at e based cal kil ﬁ&gh F‘i‘ﬁ%‘%fﬁﬁ{%@’éq;@?“ﬁmﬂﬂ”éﬁ uoronetric Imaging Plate
Reader, Ml eculiaw &edtheBs waSubstybabemins tHeSamiaede 'penthAB&didic w@sdiesed for
the functional characterization of the neutralizing effect of antibodies on
ELR+ chen#hilitydo prevent chemokine induced human purified neutrophil activation, by following

physical cellular changes (size and shape - granulation) and by examining surface

activation markers (increased CD11b surface expression). The neutrophil comtrol

10 stimulant fMLP was used to confirm the purified human neutrophils ability to activate.

See Figure 4.

(’\

Sequence Information
15 '

Total RNA was extracted from 656.35, 197.2 and 81.1 hybridoma cells, heavy and light
variable domain cDNA sequence was then generated by reverse transcription and
polymerase chain reaction (RT-PCR). The forward primer for RT-PCR was a mixture of
degenerate primers specific for murine immunoglobulin gene leader-sequences and the

20  revetse primer was specific for the antibody constant regions, in this case isotype IgG2a/x.
Primers were designed according to the strategy described by Jones and Bendig
(Bio/Technology 9:88, 1991). RT-PCR was carried out in duplicate for both V-region

C- sequences to enable subsequent verification of the correct V-region sequences. The V-

region products generated by the RT-PCR were cloned (Invitrogen TA Cloning Kit) and

25  sequence data obtained. This process was not successful for 81.1 light variable domain.
Thus, the amino acid sequence shown below (Seq ID NO: 12) was therefore generated by
protein sequencing the light chain isolated on a SDS-polyacrylamide gel run under

reducing conditions.

30  Complementarity Determining Regions (CDRs) are underlined.
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i nduced [Ca2+]i-nobilization in CHO- Kl cells transfected with and stably
expressing hCXCR2 and Gal6. 15 On the day prior to assay, cells were plated
in 96 well, blackwall, clear bottomplates (Packard View at a

concentratl on of 40000 cells per well. After 18 to 24 hours, nedia was
aspirat ed WPr208589%5 and repl aced with 100 pl 1oad nedi FCIGRRWSIUY Eagl es
M nimal Essential Medium (EMEM with Earl's salts and L-Q3 utam ne, 0.1% BSA

(Ser ol ogi cpg| QQ{‘M HidnEY fi Hea%‘lafd t JaribRleXiY ID?ﬁbe'i hd yor escent
i ndi cat or dygnu(c | ea AM c0r20 and h%l rr?\/l prob%lniggg(ltsg)d Cells \%/ere i ncubat ed

inthis dy@SR?GhYeéY)rfﬂﬂ'@ﬁrﬁédl a for 1 hour at 37C. The dye containing nedia
was t hen %ﬂgﬁﬁﬁﬁﬂ 1off the cells and replaced with identical nedia wthout
Fl uo-4 AM an i1 '0.1% Gelatin (BSA renoved) and 2.5 mM probenecid. Cells
wer e i ncubat edAGOGTCIAGTTGCAGCAGT GFEGAGETGAASBAGTANGEESC WG AKR'C assay

25 it NhHocB, AGTRACATT ST AN GG R BBCE AL Era S TAGTRERE o1y *°
7.4)) with OAé;‘m?b@ammﬂc&cﬁxm@Tem@ﬂr@ﬂmcﬂmmﬁdf@Mm@Am&er wash,
100 gl KRH assag@buffer with 1%A23T| atin and 2. 'Jﬂf)r obeneci d was added

to cell's and WEFASECTEGAGGTGGTTAD H'TCEM@T%A@ HAGORGAABR wher e

A gon Laser . PCaAT R A A A R Ml A B 0066

PCT/ U82008/ 06D4QECTEA CATEBGAGGHCEITGCDGEEBATTTCHGEFGIAAGATEGORGTTA ensi ty

el atoff 1o cyrBabAASe KRG ar i datrANgOar EERRRACEREEE Ve 1o

10 sec., 50li¢TQEa3X ELR+ chenoki ne, which had been pre- incubated with a
concentrati on range of antibody, was added to the cell plate and data 5 [ °
col l ected every sec. for 1 min., followed by an additional half mn. of
recording ¢ ﬂ% 4 intervals. Maximal cellular response above basal

readi ng was xported for plotting in G aphPad Prism (v4.03). The |1 C50 was
defined as t hGACATCAAGAT GACTEIAGITTOOAYCCEGUATETCTRCATGGRLTE&GG2GAMENt  of

2os0 B concenbRan A TE A iR KGR A A ST A A s T T L o "
response to 2GMGATRTAGORGAWN @A TOGAAKT ECRIGTAABRIAAABGA FETATTAES99] .
GCTACAAGGTTGGCAGATGGGGTCCCATCAAGATTCAGTGGCAGTGGATC
TGGTCAAGATTATTCTCTAACCATCAGCAGCCTGGAGTCTGACGATACAG
CAACTTATTACTGTCTACAACATGGTGAGAGCCCTCCCACGTTCGGTGCTG
20 GGACCAAGCTGGAGCTGAAACGG

Polypeptide sequences for heavy and light variable regions (SEQ ID NO: 2 and 4,
respectively) for 656.35 k )

25 SEQIDNO:2
QVQLQQSGAELVRPGTSVTISCKASGYTFTNYWIVWVKQRPGHGLEWIGDL
YSGGGYTFYSENFKGKATLTADTSSSTAYMHLISLTSEDSAVYFCARSGYDR
TWFAHWGQGSLVTVSA

30 SEQIDNO: 4
DIKMTQSPSSMSASLGERVTITCQASQDIESYLSWYQQKPWKSPKTLIYYATR
LADGVPSRFSGSGSGQDYSLTISSLESDDTATY YCLOHGESPPTFGAGTKLEL

KR
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HOL7 HOLE HOLI O HOMO Pre-treated 3X EC,, ELR+ lulgCr) 95% C. 1. (ugl 50 95%

Cl. (ug/m) 95%C. 1. lulC50 95% C. 1. Chenokine 3nvhlL8 0.30 0.12 - 0.72
0.83 0.70 - 0.98 0.19 0.15 - 0.22 0.19 0.15 - 0.23 10nM hGRCa 1.48 0.98 - |
2.23 3.52.2.74 - 453 1.09 0.58 - 2.06 1.11 0.67 - 1.83 _6nMhGROH 1.04 0.19

- 5.58 7. Y9 WB50991 4 97 0.66 0.24 - 1.86 0.99 0.35 - ECHES2054MENA- 78 2. 48

0.78 - 7.91 2.42 1.27 - 4.63 1.88 0.83 - 4.26 1.75 1.33 - 2.29 |0OOnM hGCP-2
11.43 8.19 - 15.96 40.38 38.45 - 42.41 11.54 6.30 - 21.17 13.03 7.20 - 23.56
15 Tabl e: I nhibition of human ELR+ chenpki ne i nduced cal ci um fl ux

(geonet r i Relypsptife saquenceein heayy/cheip GRRs(EHR IRNGNI 3z 6, Idneespestizelylfer s. (n=3)
Schroeder g455 Neagl e, BD. FLIPR a new instrument for accurate, high

t hroughput™ optical screening. J. Bionol. Screen. 1996:1-75. 20 53 WD

2008/ 130969 PCT/ US2008/ 060424 Saran HM Anes RS, Chanbers J, Ellis C

El shouy ba ley JJ et al. ldentification, nolecular cloning,
expr eséi O%Q%ﬁ@'h@r acterization of a cysteinyl |eukotrien receptor. Ml
Phar macol . 1989wpR7 657-663. 5 - Ex vivo CD1lb human neutrophil stinulation
assay Flow cytonetry was used to exam ne the hunmani zed penta-specific
antibodies' ability to prevent chenoki ne i nduced human purified neutrophil
activati ogE?%ﬁd@:l jgowi ng physical cellular changes (size and shape -

n

granul ati on by exam ning surface activation markers (increased CD11lb

surface exprBEYSGQGYTRESEEK Gophi | control 10 stinmulant fM.P was used to
confiL(gnthe purified human neutrophils ability to activate. See Figure 4.
Sequente Information 15 Total RNA was extracted from 656.35, 197.2 and 81.1
hybri domage@ibNoheavy and light variable domain cDNA sequence was then
enerated by reverse transcription and polynterase chain reaction (RT-PCR).
he forward PPVRARIWBAHRT- PCR was a mi xture of

Polypeptide sequences for light chain CDRs (SEQ ID NO: 16, 17, 18) for 656.35
15
SEQ IDNO: 16
QASQDIESYLS

SEQ1D NO: 17
20 YATRLAD

SEQ ID NO: 18
(- LQHGESPPT

25  Polynucleotide sequences for heavy chain CDRs (SEQ ID NO: 31, 32, 33) for 656.35

SEQ ID NO: 31
AACTACTGGATAGTT

30 SEQIDNO: 32
GATCTTTACTCTGGAGGTGGTTATACTTTCTACAGTGAAAATTTCAAGGGG

SEQ IDNO: 33
56




degenerate priners specific for nurine i munogl obulin gene | eader-sequences
and the 20 reverse prinmer was specific for the anti body constant regions, in
this case isotype Ig&a/x. Prinmers were designed according to the strategy
descri bed by Jones and Bendig C (Bi o/ Technol ogy 9: 88, 199%. RT- PCR was
carri ed outWQ2008iiP¢9cate for both V-region sequences tBCENEMN&IOE4sequent
verification of the correct V-region sequences. The V- region products
generated by t { n TA Coning Kit) and 25
seqguence data%@Eﬁ%ﬁ@%@ggggﬁwgy%%@gguccessfuI for 81.1 light

vari abl e domain. Thus, the am no acid sequence shown below (Seq ID NO 12)

505 pol yaciybataggeren ddehrRaddR SR e o ki eemonc ari 1y
Det erm ni ng Regions (CDRs) are underlined. 54 { W 2008/ 130969

PCT/ US2008/ 060424 Pol ynucl eoti de sequences for heavy and |ight variable
regi ons 3(SEEQADNG; 34 and 3, respectively) for 656.35 SEQ ID NO 1

CAGGTCCAGTT CREG = 5
AGTGACGATAT(?:CW ‘ G ‘ ’;C%AT
AGTTTGGGTCAAACAGAGGCCTGGACATGGACTTGAGTGGATTGGAGATC
TTTACTCTGG%@@_ CTTTCTACAGTGAAAATTTCAAGGGGAAG
GCCACACTGA TCCTCCAGCACTGCCTACATGCACCTCAT

TAGCCTGACAT CT GAGHETAT SATETOATTAGAGT GCAAGATCGGGTTA 10
CGACAGAACCTGGTTTGCTCACT GGGGCCAAGGGTCTCTGGTCACTGICT  CTGCA SEQ ID NO. 3
GACATCABGATGACCCAGT CTCCATCCTCCATGTCTGCATCGCTGGGAGA 15

GAGAGTCACTm. GGCGAGTCAGGACATTGAAAGCTATTTAA
GCTGGTATCA GGAAATCTCCTAAGACCCTGATCTATTAC (
GCTACAAGGT T GECARKCAGECET COT/GPIAAGAT CTAGTAEEAGT GGATC e
TGGTCAAGATTATTCTCTAACCATCAGCAGCCTGGAGTCTGACGATACAG

Polynucleotide sequences for heavy and light variable regions (SEQ ID NO: 5 and 7,
15  respectively) for 197.2

SEQ ID NO: 5
GAGTTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTGAAGCCTGGCGCTTC
AGTGAAGATATCCTGCAAGGCTTCTGGTTACTCATTCACTGACTACAACAT

20 GAACTGGGTGAAGCAGAGCAATGGAAAGAGCCTTGAGTGGATTGGAGTA
ATTAATCCTAAGTATGGTACTACTAGTTACAATCAGAAGTTCAAGGGCAA
GGCCACGTTGACTGTAGACCAATCCTCCAACACAGCCTACATGCAGCTCA
GCAGCCTGACATCTGAGGACTCTGCAGTCTATCACTGTGCAAGAGGAATG
GGACTCCTCTTTGGTATGGACTACTGGGGCCAAGGAACCTCTGTCACCGT

25 CTCCTCA

PanaN
(S

SEQ ID NO: 7
GACATTGTGATGACACAGTCTCCATCCTCCCTGAGTGTGTCAGCAGGAGA
GAAGGTCACTATGAGCTGCAAGTCCAGTCAGAGTCTGTTAAACAGTGGAA

30 ATCARAAGAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGCCTCCT
AAACTGTTGATCTACGGGGCATCCACTAGGAAATCTGGGGTCCCTGATCG
CTTCACAGGCAGTGGATCTGGAACCGATTTCACTCTTACCATCAGCAGTGT
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CAACTTATTACTGTCTACAACATGGTGAGAGCCCTCCCACGITCGGTGCTG 20
GGACCAAGCTGGAGCTGAAACGG Pol ypepti de sequences for heavy and light variable
regions (SEQID NO 2 and 4, respectively) for 656.35 25 SEQID NO 2
QUL QQSGAELVRPGTSVTl SCKASGYTFTNYW VWWKQRPGHGLEW GDL

YSGGGYTFY S RRIBARIO T ADT SSSTAYMHLI SLTSEDSAVYFCARSGYDR  TRERSRAPE#S8#XITvSA 30
SEQ I D NO 4 DI KMTQSPSSMSASLGERVTI TCQASODI ESYLS WYQQKPWKSPKTLI YYATR

L ADGVPSRFSGSGARYSIGIAIR ASODGATACH A CEAP PG FCAGHRA EG A TER TAG MG 1RO/ 130969
PCT( U82008(060424 PoI *y:%ﬁpt i de sequences for heavy chain CDRs (SEQ I D NO

13, 14, 15, AGRGCE R GEAAGEEOGANAAPACHSYW YV SEQ I D NO 14
DLYSGGGYTFYSENFKG 10 SEQ ID NO 15 ~. SGYDRTWFAH Pol ypepti de sequences for
l'ight chain CODRs (SEQ ID NO 16, 17, 18) for 656.35 15 SEQ ID NO 16

QASQDI ESYPSypSGHQe sEubiixes ot HeavyvakiiRighD,ariShl@ré g EQED NOHEHESRRT
5 respectively) for 197.2

SEQ ID NO: 6
EFQLQQSGPELVKPGASVKISCKASGYSFTDYNMNWVKQSNGKSLEWIGVIN
PKYGTTSYNOQKFKGKATLTVDQSSNTAYMQLSSLTSEDSAVYHCARGMGLL

10 FGMDYWGQGTSVTVSS

( _b SEQ ID NO: 8
DIVMTQSPSSLSVSAGEKVTMSCKSSOSLINSGNOKNYTLAWY QQKPGQPPKL
LIYGASTRKSGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCONDHSFPCTFG

15 GGTKLEIKR

Polypeptide sequences for heavy chain CDRs (SEQ ID NO: 19, 20, 21, respectively) for
197.2

20 SEQIDNO: 19
DYNMN

C SEQ ID NO: 20
VINPKYGTTSYNQKFKG
25
SEQ ID NO: 21
GMGLLFGMDY

Polypeptide sequences for light chain CDRs (SEQ ID NO: 22, 23, 24) for 197.2
30
SEQ ID NO: 22
KSSQSLLNSGNQKNYLA
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25 Pol ynucl eoti de sequences for heavy chain CDRs (SEQ ID NO 31, 32, 33) for
656.35 SEQ ID NO 31 AACTACTGGATAGIT 30 SEQ ID NO 32
GATCTTTACTCTGGAGGTGGTTATACTTTCTACAGTGAAAATTTCAAGGEGG SEQ ID NO 33 56 WO
2008/ 130969 PCT/ US2008/ 060424 TCGGGTTACGACAGAACCTGGITTGCTCAC Pol ynucl eot i de
sequences WP 2048g#%%hai n CDRs (SEQ I D NO 34, 35, 36) f8FTASYE604H SEQ | D
NO 34 CAGGCGAGICAGGACATTGAAAGCTATTTAAGC SEQ ID NO 35

TACGCTACAA BR6SAd 10 r_ SEQ ID NO 36 CTACAACATGGTGAGAGCCCTCCCACG

Pol ynucl eot | sequences for heavy and light variable regions (SEQ ID NGO 5
and 7, 15 reSpaRTRK®Iy) for 197.2 SEQID NO 5

GAGT TCCAGCTGCAGCAGT CTGGACCT GAGCTGGTGAAGCCTGECGECTTC
AGTGAAGATATCCTGCAAGGCTTCTGGT TACTCATTCACTGACTACAACAT 20

GAACT GGGT GAREAENGCAAT GGAAAGAGCCT TGAGT GGAT TGGAGTA
ATTAATCCTAAGTATGGTACTACTAGT TACAATCAGAAGT TCAAGGGCAA
GGOCACGPTGACT ENRHEEINAT CCT CCAACACAGCCTACATGCAGCTCA
GCAGCCTGACATCTGAGGACTCTGCAGTCTATCACTGTGCAAGAGGAATG { 1
GGACTCCTCTTTGGTATGGACTACT GGGGCCAAGGAACCTCTGTCACCGT - 25 CTCCTCA SEQ I D NO 7
GACAT T GT GA Raby@adAGiKE Bepei@S TatCTGAERBIIICAGTAGRNSA: 37, 38, 39) for 197.2

SEQ ID NO: 37
10 GACTACAACATGAAC

SEQ ID NO: 38
GTAATTAATCCTAAGTATGGTACTACTAGTTACAATCAGAAGTTCAAGGG!
C
15
SEQ ID NO: 39
GGAATGGGACTCCTCTTTGGTATGGACTAC

Polynucleotide sequences for light chain CDRs (SEQ ID NO:40, 41, 42) for 197.2
20
SEQ ID NO: 40
AAGTCCAGTCAGAGTCTGTTAAACAGTGGAAATCAAAAGAACTACTTGGC
c @

25 SEQIDNO:41
GGGGCATCCACTAGGAAATCT

SEQ ID NO: 42
CAGAATGATCATAGTTTTCCGTGCACG
30
Polynucleotide sequence for heavy variable region (SEQ 1D NO: 9) for 81.1

SEQ ID NO: 9
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GAAGGT CACTATGAGCTGCAAGT CCAGTCAGAGTCTGTTAAACAGTGGAA 30

ATCARAAGAACTACT TGGCCT GGTACCAGCAGAAACCAGGGCAGCCTCCT

AAACTGT TGATCTACGGGGCATCCACTAGGAAAT CTGGGGTCCCTGATCG

CTTCACAGGCCAGT GGATCTGGAACCGATTTCACTCTTACCATCAGCAGTGT 57 WD 2008/ 130969

PCTI US2008/QU8Y 4969 GCAGGCT GAAGACCT GGCAGT TTAT TACTGT CAGARG BRS04 TTCC

GT GCACGT TCGGAGGGEEGEGACCAAGCTGGAAATAAAACGS Pol ypept i de sequences for heavy and

l'ight vari abb%d@ﬁt@ﬁ&dﬁﬁ&@@AN@CT@cﬁmbﬁGAA@T@?&GﬁwG(RE’JY()}GEGCT?EW- 2 SEQ
ID NO 6 EFQL GPELVKPGAS VKI SCKASGYSFTDYNMNW VKOSNGKSLEW GVI N

PKYGTTSYNOKF BDEIICHNGE A SSCEIEINT) CACT GIGHAEGLATTVSS SEQ

LW&%&%&”@%@EW&%?%&%@@W@RM%

Pol ypept i de FEGGATEETFACTHEAGYGEBACT TCDFEA(/SEQCAB ARG TIGCABGACAAG

U NPKYETT Sy RS ST GABTA AU R AGAE MG TR TR AGTiM s 1 or

l'i ght chai n gARCCTERCARANGA REACZETGRAGTOTATPTCRGTEE AMSA GBANGCR2
KSSQSLLNSGNQKNYLA
GGGAAACCATTTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTG

CA
10
C_ ‘ Polypeptide sequence for heavy variable region (SEQ ID NO: 10) for 81.1

SEQIDNO: 10
15 EVQLQQSGPELEKPGASVKISCKASGYSFTVYGMNWVRQSNGKSLEWIGNE
DPYESVTSYNOQKFODKATLTVDKSSSTAYMQLKNLTSEDSAVYFCARGSWE
TIFAYWGQGTLVTVSA

20  Polypeptide sequences for heavy chain CDRs (SEQ ID NO: 25, 26, 27, respectively) for
81.1
SEQ ID NO: 25
C — VYGMN

25 SEQIDNO: 26
NFDPYFSVTSYNQKFQD

SEQ ID NO: 27
GSWETIFAY
30

Polynucleotide sequences for heavy chain CDRs (SEQ ID NO: 43, 44, 45) for 81.1
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58 WO 2008/ 130969 PCT/ US20081060424 SEQ ID NO 23 GASTRKS SEQ ID NGO 24 5
QNDHSFPCT Pol ynucl eoti de sequences for heavy chain CDRs (SEQ ID NO 37, 38,

39) for 197.2 SEQ ID NO 37 10 GACTACAACATGAAC SEQ ID NO 38
GTAATTAATCCTAAGTATGGTACTACTAGTTACAATCAGAAGTTCAAGEG C 15 SE%p NO i
GGAATGGGACMC T B3STATGGACTAC  Pol ynucl eot i de sequence8CT/Hg2 ?’%?Z“chal n !
CDRs (SEQ ID NG 40, 41, 42) for 197.2 20 SEQ ID NGO 40

AAGT CCAGTCAGAGTCTGTTAAACAGT GGAAATCAAAAGAACTACTTGEC C (1 25 SEQID NGO 41
GGGGCATCCACTAGGAAATCT SEQ I D NO 42 CAGAATGATCATAGITTTCCGIGCACG 30

Pol ynucl eotS'iF&\leﬁQuéhce for heavy variable region (SEQID NO 9) for 81.1

SEQ ID NO 9 200 Q9 PCTI US2008/ 060424

AGTGAAGATATCCTGCAAGCCTTCTGGT TACTCTTTCACTGT CTACGGCAT

5 SEQID NO: 44
AATTTTGATCCTTACTTTAGTGTCACTTCCTACAACCAGAAGTTCCAGGAC

SEQ ID NO: 45
GGGAGCTGGGAAACCATTTTTGCTTAC
10

Polypeptide sequence for light variable region (SEQ ID NO: 12) for 81.1
QAVVTQESALTTSPGETVTLTCRSSTGAVTITSNYANWVQEKPDHLFTGLIGGTNN

15 RAPGVPARFSGSLIGDKAALTITGAQTEDEATYFCALWYSNHVFGGGTKLTVLQP
K

Polypeptide sequences for light chain CDRs (SEQ ID NO: 28, 29, and 30, respectively)
for 81.1
20
SEQ 1D NO:28
RSSTGAVTTSNYAN

SEQ ID NO:29
25 GTNNRAP

SEQ 1D NO:30
ALWYSNHV

30
A chimera* polynucleotide sequence (variable heavy region + codon optimised IgG1)
SEQ ID NO: 55
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GAACT GGGT GAGACAGAGCAAT GGAAAGAGCCT TGAATGGATTGGAAAT
TTTGATCCTTACTTTAGTGTCACTTCCTACAACCAGAAGTTCCAGGACAAG 5
GCCACATTGACTGTAGACAAAT CCTCCAGCACAGCCTACATGCAGCTCAA

GAACCT CAS CTGCAGTCTATTTCT GT GCAAGAGGGAGCT

GGGAAACCA CTGGGGOCAAGGGACTCTGGTCACTGTCTCTG  CRCTYSHSMW&H i de
sequence for heavy variable region (SEQID NGO 10) for 81.1 SEQID NO 10

15 EVQ-@@mxﬂﬁmﬁémwmammmmﬂc
DPYFSVTSYNOKF ODKATL TVDKSSSTAYM KNLTSEDSAVYFCARGSV\E T| FAYWGOGTLVIVSA 20

Pol ypept i de AHBAEATANCERATSAGRLTT YWF@T%C%ACE@ﬁQﬁAT

respectively) ASE(H
NFDPYFSVTSYN&QZ%%%éTé AQAN@C(‘ZI% )F(%Y Sdggrﬁgnucl eot | de égéugnces for
heavy chain MMGMGMAMCTHB@TAGACQI}M TROAZCHBGEAREH 9

AATTTTOATOCT PR TABTERGALIT o R A A ek T AR AR TGAT
GGGNXﬂCEEAA%ﬂG@ﬁTGKG@TUNGAGQACTCTGCTGTCTATTTCTGTGCAAGATCGGGTTA
CGACAGAACCTGGTTTGCTCACTGGGGCCAAGGGTCACTAGTGACCGTGT
CCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGC
AAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACT
10 ACTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGC
3 GGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCT
(  GAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC
ATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGG
TGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCC
15 CCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAA
GGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGG
ATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGC
GTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACA
GCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTG
20 AACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCC
. TATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAG
GTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTC
(: CCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGT
GGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGT
25 GCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACA
AGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGA
GGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCA

AG

30

chimera* polypeptide sequence (variable heavy region + codon optimised IgG1) SEQ ID

NO: 56
62



Pol ypepti de sequence for light variable region (SEQ ID NO 12) for 81.1
QAWIQESALTTSPGETVTLTCRSSTGAVT TSNYANWQEKPDHLFTGLI GGTNN 15

RAPGVPARFSGSLI GDKAALTI TGAQTEDEAI YFCALWYSNHVFGGGTKLTVLQP K Pol ypept i de
sequences for light chain CDRs (SEQ ID NO 28, 29, and 30, res ectlvel y)
for 81.1 20% /? WRo 28  RSSTGAVITSNYAN SEQ I D NO 29 BET/EY HsEQ ID
NG 30 ALW(SNH\/ 30 A chinera* polynucl eotide sequence (vari abl e heavy
region + codon optimsed Igd@) SEQID NG 55 61 ("J WO 2008/ 130969

PCT/ US2008/ 060424 CAGGT CCAGI TGCAGCAGT CTGGAGCT GAACTGGTAAGGCCTGSGACTTC
AGTGACGATAT CCTBTAREG W@A@ﬁﬂﬁmWQRPGHGLEWGDL

TTTACTCTGoAGOT GO RO T TSEDSAVYF
TTTACTCTGGA SgD SA CARSGYDR

GCCACACT GACT GIAGMIAWATBGS IOCRES RS TGP SV BFIAPSSKIS FSGGTAALGCLVKDYFPEP

e

CCAGCGCCAGCACGNARSIHICUR PP AR USEAGE FPPKPKDTLMISRTPEVT
AAGAGCACCAGCGGCGGCACAGCCGCCCT GGGCT GCCT GGT GAAGGACT 10

ACTTCCCCGAA

GGOGTGCACACCT

GAGCAGOGTGGT ce
VSLTCLVKGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGSEFLYSKLTVDKS

10 RWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

A chimera* polynucleotide sequence (variable light region + codon optimised human cK)
SEQ ID NO: 57
15 GACATCAAGATGACCCAGTCTCCATCCTCCATGTCTGCATCGCTGGGAGA
GAGAGTCACTATCACTTGTCAGGCGAGTCAGGACATTGAAAGCTATTTAA
GCTGGTATCAGCAGAAACCATGGAAATCTCCTAAGACCCTGATCTATTAC
GCTACAAGGTTGGCAGATGGGGTCCCATCAAGATTCAGTGGCAGTGGATC
TGGTCAAGATTATTCTCTAACCATCAGCAGCCTGGAGTCTGACGATACAG
20 CAACTTATTACTGTCTACAACATGGTGAGAGCCCTCCCACGTTCGGTGCTG
GGACCAAGCTGGAGCTGAAACGTACGGTGGCCGCCCCCAGCGTGTTCATC
TTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTG
TCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGG
ACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGA
25 CAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGG
CCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGG
CCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

30 Chimera* polypeptide sequence (variable light region + codon optimised human cK)
SEQ ID NO: 58
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ATCTGTAACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGG

TGGAGCCCAAGAGCT GTGACAAGACCCACACCT GCCCCCCCTGCCCTGCC 15

CCCGAGCT GCTGGGAGGCCCCAGCGT GTTCCTGT TCCCCCCCAAGCCTAA

GGACACCCT GATGAT CAGCAGAACCCCCGAGGT GACCTGTGTGGTGGTGG

AT GT GAGCCAV @AM AFOEI T GAGGT GAAGT TCAACT GGTACGT GGACGGEC PCT/US2008/060424
GTGGAGGT GCACAAT GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACA

CCACCT ACCGEG TR MWW% HOPWKSPKTLIYYATR
AACGGCAAGGAGTACAA ‘GTAAQpTGTCCAACAA

JERG RARCTYACBY THQGLSSPVTKSFNR
GCTGGACAGCGAT GCT TCT TCCT GT ACAGCAAGCT GACCGTGGACA
AGAGCAGAT GGGCAACGT GI TCAGCT GCTCCGT GATGCACGA

GGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGECA  AG 30 chi ner a*
pol ypepti de sequence (vari abl e heavy region + codon optimsed IgG@) SEQ ID
NO 56 62 ~1 WD 2008/ 130969 PCT/ US2008/ 060424

VSCe0TTEY SRERART R Sa e P e R Bt oy

TWFAHWGEOQGSLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP 5

VTVS GALTSGVHTFPAVL GLYSLSSWTVPSS Y| CNVNHKP
SNTKV| EB@ﬁ#RﬁéF Ekw§ﬁh. %ﬁﬁ&ﬂf%ﬁé&Tpevr

CVWV DVSHEDPEVKF NVWYVDGVEVHNAKTKPREEQYNSTYRVWVSVLTVLH
NGKEYKCKVSNKAL PAPI EKTI SKAKGOPREPQVYTLPPSRDEL TKNQ
SLTCL VKGEASET GUBNEING PENNGAGKHRYCOSDERAL YERAGBAKECCOHGGGCCAGCG

RNV SR B A ST A R G GCGGCTACACCTTCACCAACTACTGGATCGTG
TGGGTCAGGCAGGCCCCCGGCCAGGGACTGGAGTGGATGGGCGACCTGTATA

15 GCGGCGGCGGCTACACCTTCTACAGCGAGAACTTCAAGGGCAGGGTGACCAT
GACCAGGGACACCAGCACCAGCACCGTGTACATGGAGCTGAGCAGCCTGAGG
AGCGAGGACACCGCCGTGTACTACTGCGCCAGGAGCGGCTACGACAGGACTT
GGTTTGCTCACTGGGGCCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACC
AAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCG

20  GCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACC
GTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGT
GCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGC

¢ AGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCA
ACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACAC

25 CTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTT
CCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCT
GTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTA
CGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAG
TACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTG

30  GCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCC
CCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGG
TGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTG

ACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGA
64




A chi mera* pol ynucl eoti de sequence (variable Iight region + codon optim sed
human cK) SEQ ID NGO 57 15

GACATCAAGATGACCCAGT CTCCATCCTCCATGTCTGCATCGCTGGGAGA

GAGAGTCACTATCACT TGT CAGGCGAGT CAGGACATTGAAAGCTATTTAA

GCTGGTATCAGARBRBRART GGAAATCTCCTAAGACCCTGATCTATTAC PCT/US2008/060424
GCTACAAGGT TGGCAGATGGGGT CCCATCAAGATTCAGTGGCAGTGGATC

TOaT CAAGAT H KR AT AN RO TR CRORORTACEE R CTGTGCTGOACAG

CAACTTATTACTGT CTACAACAT CLT CAGAGUOLT COCACCT TOGGT CT
% AT @ﬁT@GACAAGAGCAGATGGC

GGCCCTGCACAATCAC

CAGCAA CT CCACCT ACAGCCT GAGCAGCACCCT GACCCT GAGCAAGG

CCGACTACGAGAAGCACAAGGT GTACGCCTGT GAGGT GACCCACCAGGG

CCTGTCCA R ARG HANIIEAPAGEE0 APNSRisger a* pol ypept i de sequence
(variable light region + codon optim sed human cK) SEQ ID NO 58 63 WO
2008/ 130969 PCTI US2008/ 060424

DI KMITQSPSS
Caoavmsrrs SR YRS RESPRYSHE e FU hraqaLEwMGDLY

KRTVAAPSVF SERRS k BNRSEBTAVYYCARSGYDRTWEF

pRi R o

to chi 5&3 ?‘?ﬁm WWM&M m@uence of

mat ur e heawsAINRIGVIBEP AW, IlﬂrsﬁsswaSSSLGT TYICNVNEKPSNTKVDKKV

CAGGTGCAGCTCGTGCAGA GAAGCCCGGGG(%A (.

TGAAGGT GAGEPESENEIEL A @K@Mﬁ@@?@VTCVWDVSHEDPE el
. A MOBDWLNGKEYKCKVS

CLVKGFYPSDIAVE

15 WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMBEALHN

HYTQKSLSLSPGK

L7 DNA sequence of mature light chain SEQ ID NO: 47

20 GATATCCAGATGACCCAGAGCCCTAGCTCCCTCAGCGCATCAGTCGGCGACAG
AGTGACAATCACCTGCCAGGCATCCCAGGACATCGAGTCTTACCTGAGCTGGT
ACCAGCAGAAGCCCGGAAAGGCCCCAAAGCTCCTGATCTACTACGCCACTCG
GCTGGCAgacGGCGTGCCTAGCAGGTTCTCCGGCTCAGGGTCTGGGACAGACTT (\J
CACCCTGACCATCAGCTCACTGCAGCCCGAGGATTTCGCCACCTACTACTGTC

25 TGCAGCACGGAGAGAGCCCCCCAACCTTTGGCCAGGGAACCAAGCTGGAGAT
CaagCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCA
GCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCC
GGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGCAACAG
CCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGC

30 AGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCT
GTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCG
GGGCGAGTGC
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AGCGAGGACACCGCCGT GTACTACT GCGCCAGGAGCGGECTACGACAGGACTT

GGI'TTGCTCACT GGGGECCAGGECACACTAGT GACCGT GT CCAGCGCCAGCACC
AAGGGCCCCAGCGT GT TCCCCCT GECCCCCAGCAGCAAGAGCACCAGCGEECG 20

e I SOOI CESE commuman
GCTGCAGAGCAGCGEGECCT GTACAGCCT GAGCAGCGT GGTGACCGTGCCCAGC C

AGCAGCCT GEAAGCHAGHGETRGARGTGARGETEAN SEQUINSOSG8GCA

ACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCTGTGACAAGACCCACAC 25
CTGCCCCCCCTCIZCCTCIZCCCCGAGCTGCTCIIEACIIZCCCACIZGTGTTCCTGTT

GIGIGGTGGT

T

TGTACACCCT GCCCCCT AGCAGAGATGAGCT GACCAAGAACCAGGT GITCCCTG
ACCTGCCTGGT GAAGGGCT TCTACCCCAGCGACATCCCCGTGGAGTGGGAGA 64 WD 2008/ 130969

PCT/ US2008/G§1942 WW@WGT&T%@G
CGATGGCAGCT TCT TCCTGTACAGCAA CCGT GGACAAGAGCAGATGEC
AGCAGGGCAACGT GTTCAGCT GCTCOGT GATGCACGAGGOCCT GCACAATCAC

chat n O A CAE TG oA SR EB R R R A et

SGGGYTFYS CUNBCEA RSECN B BARSEN GRONE AT TGAGCTGGT
@MLTSW@ZQE@%@E@MWM&%&%CGCMM
EPKSCDKTHERREEAR ECTRGAIGM SR EEMT@CARYEEPBG GACAGACTT
VKENIVDOUUART PREEQYNSTYRWSVLTVL NGKEYKCKVS

CACCitcACCATCAGCTCACTGCAGCCCGAGGATatcGCCACCTACTACTGTCTGC

15 AGCACGGAGAGAGCCCCCCAACCTTTGGCCAGGGAACCAAGCTGGAGATCaag
CGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCT
GAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCGGG
AGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGCAACAGCCA
GGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC

20 ACCECTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTG
AGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGG
CGAGTGC

L8 protein sequence of mature light chain SEQ 1D NO: 60

25
DIQMTQSPSSLSASVGDRVTITCQASQDIESYLSWYQQKPGKAPKLLIYYATRLAD
GVPSRFSGSGSGTDFTFTISSLQPEDIATY Y CLQHGESPPTFGQGTKLEIKRTVAAPS
VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

30
L.10 DNA sequence of mature light chain SEQ ID NO: 61

66




NKALPAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVE 15
VESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVIVHEALHN  HYTQKSLSLSPGK L7 DNA
sequence of mature light chain SEQ ID NO 47 20

GATATCCAGAT GACCCAGAGCCCTAGCT CCCTCAGCGCATCAGTCGGCGACAG

AGT GACAAT CAYS 788 30263CAT COCAGGACATCGAGTCTTACCTGAGCTGGT  PCT/US2008/060424
ACCAGCAGAAGCCCGGAAAGGCCCCAAAGCT CCTGATCTACTACGCCACTCG

GCTGXCAgac mm%&&mm&%m&%mmmmm
CACCCTGACCATCAGCTCACTGCAGCCCGAGGATTTCGCCACCTAACTGT

Yan CTTACCTGAGCTGGT

TCTGGGeagGACtacA

TACATRITOAGE, 301, 1. croreto

GTGAGGT @C@%@A@@@@@ AR SLCTAMMEGHETAIGHERAE C AAGEREEUEA PEAVD
2008/ 130969 PCT/ US2008/ 060424 L7 protein seg&%nce of mature light chain SEQ
| D NO 48 &ﬁ@ﬁi@@ﬁ@%@ﬁ@@?&@@@ﬂ" CORIGRAECOATGAEANG

oL e D R T AT eracoocce

KDSTYSL SSTWW@W&WWGC@MAMM@%t ure

SR %M&MM@%@@TACAG&M@A

AGT GACAAT CREgEH CEENGRICRTGEXNCEAGATEAGH mGGTGTACGCCTG
ACCAGCAGAAGCCCGGAAAGGCCCCAAAGCT CCT GATCTACTACGCCACT '

GCTGGCAgac WA@G@@@T@W@@@@@@@M%AGCTTCAACCGG =
CACCt t cA GCAGCCCGAGGATat ¢ GOCACCTACTACTGICTGC 15
AGCACGGAGA CCTTTGGCCAGGGAACCAAGCT GGAGAT Caag

15  L10 protein sequence of mature light chain SEQ ID NO: 62

DIQMTQSPSSLSASVGDRVTITCQASQDIESYLSWYQQKPGKAPKLLIYYATRLAD

GVPSRIFSGSGSGQDYTLTISSLQPEDFATY YCLQHGESPPTFGQGTKLEIKRTVAAP

SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
20 KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

MO0 DNA sequence of mature light chain SEQ ID NO:63

Ty
|\\_._/

GAGATCGTGCTGACCCAGTCTCCCGCCACCCTGTCACTGTCTCCCGGCGAAAG
25 GGCAACCCTGAGCTGCCAGGCCAGCCAGGACATCGAGAGCTACCTGAGCTGG
TACCAGCAGAAGCCCGGCCAGGCCCCCAGGLCTGCTGATCTACTACGCCACCAG
GCTGGCCGACGGCATTCCCGCCAGGTTCAGCGGAAGCGGCAGCGGCACCGAC
TTCACTCTGACCATCAGCAGCCTGGAGCCCGAGGACTTCGCCGTGTACTACTG
CCTGCAGCACGGCGAGAGCCCTCCCACCTTCGGCCAGGGCACCAAGCTCGAG
30 ATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGA
GCAGCTGAAGAGCGGCACCGCCAGCGTGGTGT
GTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGA

CAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGC
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CGTACGGT GGCCGCCCCCAGCGTGTTCATCT TCCCCCCCAGCGAT GAGCAGCT
GAAGAGCGGCACCGCCAGCGT GGTGT GTCTGCTGAACAACT TCTACCCCCGGG

AGGCCAAGGT GCAGT GGAAGGT GGACAAT GOCCT GCAGAGCGGCAACAGCCA

GGAGAGCGT GACCGAGCAGGACAGCAAGGACT CCACCTACAGCCTGAGCAGC 20

ACCCT GACCHH R IR A CCGACT ACGAGAAGCACAAGGTGTACGCCTGTG  FCT/US2008/060424
AGGTGACCCACCAGGECCT GT CCAGCCCCGT GACCAAGAGCTTCAACCGGGG  CGAGTGC C L8 protein
sequence QAfACBACTECAICIIMACABCOTERGEAGNRCCOT G ASCCTGAGCAAGGCCGACT

DI QUTQSPSSL SASVGDRVTI TCQAS | ESYLSWS&(PGKAPKLLI YYATRLAD
GVPSRFSGSASGrS ARSI AAREOIEATALSCHEE EEATIEIRCEARICAABEECTGTCCAG

VFI FPPSDEGL ) SVTEQDSK
DSTYSLSST %_W%wm RGEC L10 DNA sequence of nature

light chain SEQ ID NO 61 66 WD 2008/ 130969 PCT/ US200S/ 060424
T CACAAT MR R SRR AR BR UG R ST o N T
Ammgﬁ%&%ﬂw%é@w %@GT
ACCAGCAGAAGCCOGGAAAGGCCCCAAAGCT CCTGATCTACTACGCCACTCG

GCTGGCAgacGGCGTGCCTAGCAGGTTCTCCGGCTCAGGGTCTGGGca GACt acA 5
CCCT GACCARBAITE)R V3 wﬁQﬁt@@@m&‘&Ym!%ﬁ@fﬂéPRLLNYATRLAD

CAGCACGGA o
ooOT ACCor A LG GTKLEIKRTVAAPS

GCACCCTGACCCT GAGCAAGGECCGACTACGAGAAGCACAAGGT GTACGCCTG
(I' GAGGT GACCCACCAGGEGECCT GT CCAGCCCCGTGACCAAGAGCTTCAACCGEG C. GBCGAGTGC
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15 L1O protein sequence of mature light chain SEQ ID NO 62 D QUQSP SSLSAS
V GDRV Tl TCQASQDI ESYLS W YQKPGKAPKLLI YYATRLAD

GVPSRFSGSGSGQDYTLTI SSLQPEDFATYYCL QHGESPPTFGQGTKLEI KRTVAAP

SVFI FPPSDEQ. KSGTASVVCL L NNFYPREAKVOQNKVDNAL QSGNSQESVTEQDS . 20

KDSTYSLSSTLIYY SABPRR-VYACEVTHQGEL SSPVTKSFNRGEC MO DNA sBGTURTE 4% at ur e

| ight chain SEQ I D NO 63

GAGAT CGT CCHEAEIEEAGT CTCCCGCCACCCTGTCACTGTCTCCCGGCGAAAG 25

GGCAACCCT GAGCT GCCAGGCCAGCCAGGACATCGAGAGCTACCTGAGCT GG
TACCAGCAGAAGCCCGEECCAGECCCCCAGECTGCTGATCTACTACGCCACCAG

GCTGGOCGACGGCAT .
t
TTCACTCTGACCATCX%@ W 0 (o cross reacts with)

A . g
ATCAA ACGGT GBCCGCCCCCAGCGT GT TCATCT TCCCCCCCAGCGATGA
GCAGCT GAGCGGECACCGCCAGCCGTGGTGT
GT CTGCTGAACAACT 7 A e e BloeaAs il OCRINGIoTshéMsd Hohddtsraafiimeric, human or
CAATGCCCT GCAGAGCGGCAACAGCCAGGAGAGCGT GACCGAGCAGGACAGC 67 WO 2008/ 130969
PCT1U82008to@auizel. AAGGACTCCACCTACAGCCT GAGCAGCACCCT GACCCT GAGCAAGGCCGACT
ACGAGAAGCACAAGGT GTACGCCT GTGAGGT GACCCACCAGEGECCTGI CCAG
CCCCGTGACCAAGAGCTTCAACCGGGEECGAGTIGC 5 MO protei n sequence of mature |ight
chai n SEQ | D NCB. &dantibody of claim 1 which binds to human IL-8, Gro-alpha, Gro-beta, Gro-

T o S R AR 07, 10

VFI FPPSDEQINKYETHENCA. A RIRE A VY EY PIe 6SFiSHRi&sy TEQDSK 10 .
DSTYSLSSTLTLSKADYEKHKVYACEVTHQSLSSPVTKSFNRGEC C 68 WD 2008/ 130969 (-

PCT/ U52008/ 060424 We claim 1. A penta-specific antibody which has nulti pI e
specificity to fog nﬁ%ﬁ%ikﬂ%catfenw stpgéd'ic antibody comprising the steps of’

A

15 a. injecting into a mouse a mixture of human IL-8, Gro-alpha, Gro-beta, Gro-

gamma, and ENA-78 in complete Freund’s adjuvant (cFA),

b. injecting into the mouse a mixture of human IL-8, Gro-alpha, Gro-beta, Gro-
gamma, and ENA-78 in incomplete Freund’s adjuvant (iFA); and
20
¢. injecting into the mouse a mixture of human IL-8, Gro-alpha, Gro-beta, Gro-
gamma, and ENA-78, and a set of five multiple antigenic peptides (MAPS) each
MAP unit having one separate sequence from polypeptides of ID NOs: 49-53 in (]
incomplete Freund’s adjuvant;
25

d. isolating B cells from the mouse;

e. fusing the B cells with myeloma cells to form immortal hybridoma cells that
secrete the desired penta-specific antibody; and

30
f. isolating the penta-specific antibody from the culture supernatant of the
hybridoma.
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human 1 L-8, G o-al pha, Go-beta, Go-gammm, and ENA-78. 5 2. An anti body of
claim1 which is nouse nonocl onal, chineric, human or humani zed. 3. An
anti body of claim1l which binds to human IL-8, Go-al pha, Go-beta, Go- 10

gams, an&o@@@?@@s@ th an equilibriumconstant, KD, vall,@sozﬁ'gsﬁdggafg han 10"7

M 10-8 M as determ ned by surface plasnon A

nmet hod maki ng a penta-specific antibody conprising the steps of: 15 a.

i njecting intd.a wethskobmaltixg aipentbipebifivantibddy Somprising thelseeps 6F:0- beta, G o-
gama, and ENA-78 in conplete Freund's adjuvant (cFA); b. injecting into the
nmouse a m xture of human |IL-8, Go-al pha, Go-beta, Gn gamm, and ENA-78 in

I nconpl et e Fr qungfesimdhid\adhdust Yot of BREMARipte antiBeBE béted (N{RPEI__EQ%CHmUSG a
m xture of human IL-8, Go-alpha, Go-beta, Go- ganma, and ENA-/8, and a
set of five mMAPpnd haning genicpapepequiacs ffompslypentichs ofiBPNOsi 49-Flttieng one

separate sequ I of LD NGs: 49-53 in inconplete Freund' s
adj uvgsht; 25 gﬁﬁ?&égﬂ@%@gghbggﬁgg}vﬁn{,he nouse; e. fusing the B cells with

nyeloma cells to formimortal hybridoma cells that secrete the desired
penta-specific antibody; and 30 f. isolating the penta-specific antibody
fromthe cul t J VSHiBES %ﬁ?ﬁ?‘“ﬁ?thF%APﬁ%?}“&gWﬁgteﬁ%e%aﬁwsﬂi3og69

PCT/ US2008/ 060424 5. A nethod of making a penta-specific antibody
conprising the steps of a. injecting into a nouse a set of five miltiple
ant i geni ¢ peptd. tgesting/ite theaamise a tipungof 2l hemamd -8 f@rosalpha; Grebasdirence from

~ pol id f : > h ' . d
i o b Rtk PREENATS i Statd Mool tap ot RiEsfet cc e Fr eund
adj uvant ;

( d. isolating B cells from the mouse; and

e. fusing the B cells with myeloma cells to form immortal hybridoma cells that

15 . secrete the desired penta-specific antibody; and

f. isolating the penta-specific antibody from the culture supernatant of the
_ hybridoma.

20
6. An antibody made by the process of claims 4 or 5,

7. An antibody of claim 1 comprising heavy and light chain variable regions

N

encoded by nucleotide sequences comprising sequences of SEQ ID NO:1 and SEQ ID

25 NO:3, respectively, or conservative sequence modifications thereof.

8. An antibody of claim 1 comprising heavy and light chain variable regions
encoded by nucleotide sequences comprising sequences of SEQ ID NO:5 and SEQ ID
NO:7, respectively, or conservative sequence modifications thereof.
30
9. An antibody of claim 1 comprising heavy chain variable region encoded by
nucleotide sequence comprising sequence of SEQ ID NO:9, or conservative sequence

modifications thereof,
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C. injecting into the nouse a mxture of all human IL-8, G o-alpha,
G o-beta, Go- 10 gamma, and ENA-78, and the MAP set inconplete Freund' s
adj uvant ; isolating B cells fromthe nouse; and e. fusing the B cells

d.
with nyelo o formimortal hybridoma cells th C e the
desired peﬁ?)azﬁ'ggéje@?ﬁ ic anti body; and isolating the peﬁ‘%%’é%g@?qﬁﬁ“gs ant i body
fromthe culture supernatant of the hybridoma, 20 6. An anti body nmade by
the process of 1. Ainn®tidodyrof Dlaind 1 chmpasihg ey and light ahdin Yartublgxegidhng heavy and

| ight chain variable regions encod nucleoti d equences conpri sing
sequences Eﬂm@EGgltl?? ‘I‘H@“g a‘éade@E’é?eF 9?55(8%&@!@2 aP‘i§B§J§%]“yF“B?°“¥@W§Er vative
sequence npgisdk eifleisOfRnsd B BREatiofls thé¥Ro@Nt | body of claim 1 conprising heavy
and light chain variable regions encoded by nucl eoti de sequences conpri sing

sequences of SEQ ID NO5 and SEQID NO 7, respectively, or conservative
sequencg nodi fi gat,i ons, ther.epf . .30 9. .An antib f.claim 1l conprising
heavy cﬁai n var aélneanﬁléo ygﬁcfé%é&gﬁpgwg%ﬁgg%ﬂ%%gga UK 61'8%1% i sing
sequence oOtonfriidgPolypeftides whivhRgedt Ykt 0006, S0U, 089 @r SPmdidntic#ittd eirSntiler eof . 70
WD 2008/ 130969 PCTI US2008/ 060424 . 10. An_anti body of claim 1 conprising
heavy and RGi§srdueness of SEQ DO et Rfd LD N hrewesiyebhe ami no aci d sequences
of SEQID NGO 2 and SEQ I D NO 4, respectively, or conservative sequence

nodi fications thereof. 5 11. An antibody of claiml conprising heavy and

| i ght chai n varlZaBhentibyiyof slaine d epmprisinghqavy gusblighit desin wiriable ragiensat | east

and’ o2 | PR AT A St s bte A TR 964 PR DR R ER Y hoavy

and |ight edmsérnatiterstqihe metifienisnslBegefpri sing the ami no acid sequences of
SEQ ID NO 6 and SEQ ID NO 8, respectively, or conservative sequence (o
nmodi fications thereof. 13. An anti body of claim21 conprising heavy and |i ght

chain variabl e 1328hQR8body of claim 1 comprising heavy and light chain variable regions
comprising polypeptides which are at least 90%, 95%, 98% or 99% identical to the amino
15  acid sequences of SEQ ID NO:6 and SEQ ID NO:8§, respectively.

14. An antibody of claim 1 comprising heavy chain variable region comprising the

amino acid sequence of SEQ ID NO:10, or conservative sequence modifications thereof.

20 15. An antibody of claim 1 comprising heavy chain variable region comprising
polypeptide which are at least 90%, 95%, 98% or 99% identical to the amino acid
sequence of SEQ ID NO:10.

16. An antibody of claim 1 comprising at ieast one variable region selected from (i)
25  the amino acid SEQ ID NO: 2, 4, 6, 8, or 10; or (ii) an amino acid sequence which is at
least 90%, 95%, 98% or 99% identical to any one of the amino acid sequences of (1)

above.

17. An antibody of claim 1 comprising CDR sequences of SEQ ID NOs: 13, 14,
30 15,16, 17, and 18; or one or more of the CDR sequences can be conservative sequence
modifications of the sequences SEQ ID NOs: 13, 14, 15, 16, 17, and 18.
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conprising polypeptides which are at |east 90% 95% 98% or 99% i dentical to
the amno 15 acid sequences of SEQ ID NO 6 and SEQ I D NO 8, respectively.
14. An anti body of claim1 conprising heavy chain variable region conprising
the am n\g %ﬁﬁﬂ? igeguence of SEQ ID NG 10, or conservative sequence

modi fi cat V8 W&eor. 20 15. An anti body of claiml1 W 0ﬁ‘b"z‘heavy chain
vari abl e region conprising pol ypeptide which are at | east 90% 95% 98% or 1

99% i denti cal 1BoAtHyBridstha6r edisfictoma sedhGRo®ice TfentdsPNElfit AntibddySvhidh  16. An
anti body of claim]l conprisin one_vari abl e region selected from

at | east
(i) 25 t Horymsesd-lBRsgausaess opSKRIDNOs 13614, 85, 16y 1%@0d &8 (i i) an amino acid
sequence which is at |east 90% 95% 98%or 99% i dentical to any one of the
am no acid sequences of (i) above. 17. An antibody of claim1 conprising
CDR sequences 19f ASE@ntindiOsukaty®tic drprokBgoticsell Whichiptpdwasla pdta-specifice or nor e

cequones 4Bt FRRERoT R CRT pasenyg of fpOTENBRES. 150 b ddenidtece
PCT/ 1JS2008/ 060424 18. A hybridonma or transfectoma which produces a

pent a-speci fic _anti body which conprises CDR sequences of SEQ ID NGs: 13,
14, 15, 16, 1720-Apgutibpdy pfclajm | compiiingaiteast aegrGIR prauenceselsriad fiemi® cel |

whi ch pr .Agni A i | i j guences of
SEQ 1D Nt TN IS E 1DRE 1 o 15yl R e R A ionoor 5
conpri si ngqamcésdizgtd infiz CDR sequence selected from (i) SEQ ID NO 13, 14,
15, 17, or 18; or (ii) a conservative sequence nodification of the
sequenices listed in (i). 10 21. An antibody of claim| conprising
pol ypept i de 0f21SERahfibdiol Blain? 2 comprisiit pdIRmptiad ofSED ID Nceosrpri sing at | east
our CDR sequences seldgc@t ed frompﬁ?%?@gl? ouplsconsi s??ng of SEQ I D NGs: 13,
14, 15, 16, 17, and 18; or one or nore of the 15 CDR sequences can be
conservative q iefd i . | | Q I D NGs:
13 14, 15, 12‘2. %lg'&ﬁgt%dg?%'g&aﬁﬁﬁ oOR5riffg &t asSHHEPRER qlehSds’Plebtdd frotn

the group consisting of SEQ ID NOs: 13, 14, 15, 16, 17, and 18; or one or more of the

15 CDR sequences can be conservative sequence modifications of the sequences listed in
SEQ ID NOs: 13, 14, 15, 16, 17, and 18.

.23, An antibody of claim 1 comprising heavy and light chain variable regions
which comprise the CDR amino acid sequences of SEQ ID NOs: 13, 14, and 15 and SEQ
20 IDNOs: 16, 17, and 18, respectively.

24. An antibody of claim 1 comprising CDR sequences of SEQ 1D NOQs: 19, 20,
L : 21, 22, 23, and 24; or one or more the CDR sequences can be conservative sequence
modifications of the sequences listed in SEQ ID NOs: 19, 20, 21, 22, 23, and 24.
25
25.A hybridoma or transfectoma which produces a penta-specific antibody which
comprises CDR sequences of SEQ ID NOs: 19, 20, 21, 22, 23, and 24.

26. A recombinant eukaryotic or a prokaryotic cell which produces a penta-specific
30  antibody which comprises CDR sequences of SEQ ID NOs: 19, 20, 21, 22, 23, and 24,

27. An antibody of claim 1 comprising at least one CDR sequence selected from (i)

SEQ ID NO: 19, 20, 21, 22, 23, or 24; or (ii) a conservative sequence modification of the
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23. An antibody of claim21 conprising heavy and |ight chain variable regions
whi ch conprise the CDR am no acid sequences of SEQ ID NGs: 13, 14, and 15
and SEQ 20 ID NGs: 16, 17, and 18, respectively. 24. An antibody of claim1l
conpri sing uences of SEQ ID NGs: 19, 20, 21, 22 nd 24; or one
or nore thg’%ﬁ Uences can be conservative sequence %’g‘?zp?a@g%zﬂ)ns of the
sequences |isted |n SEQ ID NGs: 19, 20, 21, 22, 23, and 24. 25 25. A

hybri doma giquédcadisdtih@ye whi ch produces a penta-specific antibody which
conprises CDR sequences of SEQ ID NGs: 19, 20, 21, 22, 23, and 24. 26. A
reconbi nant eukaryotic or a pr okaryotic cell which produces a penta-specific

30 anti body V\/ﬂlé.‘ShA(.ﬁ 1%8&1 1§He ﬁfc@ﬂﬁ%d\@Nd@l 20, 21, 22, 23,
and 24. 27. An anti b alm SI nB east one CDR sequence
selected from (i) SEQIDNO 19 20 21 22, 23 or or (ii) a

f. 08/ 130969
P Ceom08! ooo. AnaRiu ot cafth 1 BBt ff)leaséfglv&ﬁ e ssrted o 1
conpri si ngthg@tatpephdistiag of: @EQD RORQ 9210, 23, 29 23 Aind 241 ol Yor Rlorcdfahen |

conprising at |east four CDR seguences sel ected from the gr Qup. consi sting
of . SEQ | DCRBsequenceszan byqonseryativesequepes modifigntiopref the SqBPSLRStEhE | COR

sequences B8 ngqovgf |2%e2 g.lgdjfﬁpce nodi fi cations of the sequences listed
in SEQI Dglﬁ\?x GSO 2236 3, and 24. 10 30. An antibody of claim1l

conprising heavy and Ilght chain variable regions which conprises the CDR

am no |dseq SE 19, 20, a IDNOs 22, 23,
and 24%respect ye, ﬁa%b\lcslg “?a%heéf’%'f‘ffﬂd‘ig%%‘é‘ﬂ%‘ﬁ%ﬂ“ﬁg &Bﬁnssequences of
SEQ I D NCswhidh Coraﬁlseg-ﬁlem dinoQkidabgueBtes W BEQUDENGERIsBY uad2Eangan be
conservatiye sequence nodifications of the sequences listed in SEQ ID

25, 26, andE@ z%qﬁy%ﬂdi%@??ép@m‘i?ansfectorm whi ch produces a =
pent a- specific antl body which conprises CDR sequences of SEQ ID NGs: 25,
26, and 27. 20 33. A reconbi nant eukaryotic or prokaryotic cell which
produces a pentd- dpesiifady of claim 1 comprising CDR sequences of SEQ ID NOs: 25, 26,

15 and 27, or one or more the CDR sequences can be conservative sequence modifications of
the sequences listed in SEQ ID NOs: 23, 26, and 27.

32. A hybridoma or transfectoma which produces a penta-specific antibody which
comprises CDR sequences of SEQ ID NOs: 25, 26, and 27.
20
33. A recombinant cukaryotic or prokaryotic cell which produces a penta-specific
antibody which comprises CDR sequences of SEQ ID NOs: 25, 26, and 27.

34. An antibody of claim 1 comprising at least one CDR sequence selected from (i)
25 SEQID NO: 25, 26, or 27; or (ii) a conservative sequence modification of the sequences
listed in (i).

35. An antibody of claim 1 comprising a polypeptide of SEQ ID NO:27.

30 36. An antibody of claim 1 comprising heavy chain variable region which
comprises the CDR amino acid sequences of SEQ ID NOs: 25, 26, and 27.
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anti body whi ch conprises CDR sequences of SEQ ID NOs: 25, 26, and 27. ( F
34. An antibody of claim1l conprising at | east one CDR sequence sel ected
from (i) 25 SEQ ID NO 25, 26, or 27; or (ii) a conservative sequence

“nmodi fication of the sequences listed in (i). 35. An antibody of claiml
conprising a polypeptide of SEQ ID NO 27. 30 36. An antibody of claiml

- conprising heavy chain variable region which conprises the CDR am no acid
sequences of SEQ ID NGs: 25, 26, and 27. 73 h', 37. An hybridonma which
produces a nonocl onal anti body having heavy or light chain variable region
encoded by nudl éathytedsme mditesrodieep kinsinoglonal cnabod ydeaviregheeng es lightf  SEQ | D
NGO 1, 5, or 9,,.0or SEQID 3 or, 7,, respectively., 38. A hybridoma which

pr oduc eI SHERE Sagpn W%&}{/ nyicleqtids Sﬁ%&%{}gﬁs&Pmpﬁﬁﬁg ouelrofide SeARREH| e regi ons
conpr i sigIFEQE RO: NG, 8£9,br SEQBNOS3 &7, *ERrdieHO 2, 6, or 10, or SEQ ID NO
4 or 8, respectively, and conservative sequence nodifications thereof. 39. A

reconbi nant eukaryotic or prokaryotic host cell which produces a penta-
speci fi ¢ ant i3odyhytaidong Wigh prasiucdsi ghonedenahshiébadydiavmg hdavy or dightpr i se t he
am no aci,d. seguences of SEQ ID NO.2, 6, or 10 4 ar 8,
Fespect 1Ay ENE RRORSaPPEIPE ot b Roaret eESRGIT N2 Bt Boer

phar mac espQ® G NG ang®s kdsh&iivelg NI cohdddvalive Siitience ResdifidaGiomdthidegly of claim 1
and a pharnmaceuti cal fy acceptable carrier. 41. An expression vector

conpri sing nucl eoti de sequences encoding a variable heavy or |ight chain of
a pent a- speci¥ & wavinbipdyt ebapeiis ongrokaeoBbRog gl emivels pofdugBQ péra-NOs: 13,
14, and 15:..or SEQ |.D L6, 1 and.18, . respectively. 42. An _expression
vect or c%’ﬁ%fj? g?tﬁod)%;{ hﬁﬁ%%jg?‘fyd%r léélaﬁgrﬁ%ée ERC0I ngC%acoéﬂgse g%eqﬂ%lﬁggmf a

pent a- spRGidnces aNtSHPAY b2 6edr f10pror BED | ID ND:413r 8] 4espkbtivelyQ, anll7, or  18.
43. An expressjon vector conprising nucl eotide sequences encodi ng at | east
four CORDEEHIVASwcRie MoFErtenE BEPf.i ¢ anti body sel ected from the group
consisting of SEQ ID NGs: 13, 14, 15, 16, 17, and 18.

40. A pharmaceutical composition comprising a penta-specific antibody of claim

1 and a pharmaceutically acceptable carrier.

41. An expression vector comprising nucleotide sequences encoding a variable
heavy or light chain of a penta-specific antibody comprising the CDR sequences of SEQ
ID NOs: 13, 14, and 15; or SEQ ID NOs: 16, 17, and 18, respectively.

42. An expression vector comprising a nucleotide sequence encoding a CDR
sequence of a penta-specific antibody selected from SEQ ID NO: 13, 14, 15, 16, 17, or
18.

43, An expression vector comprising nucleotide sequences encoding at least four
CDR sequences of a penta-specific antibody selected from the group consisting of SEQ
IDNOs: 13, 14, 15, 16, 17, and 18.

44. An expression vector comprising polynucleotide sequences of SEQ ID NOs:
31,32, or 33.

45. An expression vector comprising polynucleotide sequences of SEQ ID NOs:
34, 35, and 36.
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44. An expression vector conprising polynucl eotide sequences of SEQ I D NGs:
31, 32, or. 33. 45. An expression vector conprising polynucl eotide sequences
of SEQ ID NOs: 34, 35, and 36. 74 46. An expression vector conprising at

| east four pol ynucl eoti de sequences selected fromthe group of SEQ I D NGs:
31, 32, 33, 34, 35, and 36. 47. An expression vector conprising nucleotide

- sequences encoding a variable heavy or light chain of a penta-specific

anti body conprising the CDR sequences of SEQ |ID NGs: 19, 20, and 21; or 22,
23, and 24, respectively. 48. An expression vector conprising a nucleotide
sequence encolfl i £XPISEIOn §5eieh CemBHSiag (76 east Spwe pelvaudentidsowguadstect ed from

SEQ 1 D NotcohdfrotineShourA SEPID RO 313248 sARCYRI 951 0N vector compr isi ng

nucl eoti de sequences e at least Tour sequences of a

pent a-speci fic anti body selected fromthe group consisting of SEQ |D NGs:
19, 20, 21, 247, ABexmedioddvectoficompsindmuelediidessidhcye ehcotingodTpadiadblang

pol ynucl eoti de _sequences of SEQ.|.D NOs: 37, 38, and_,39. 51. An _expression
vect or CSY PEHEY SHap &&eg@rﬁpa%ﬁgéfef'\@ﬁxe@nw% el Riegquencgs of EQ and 42

52. An expReRsIPRoVAAD! oC2IPEi8H0Y. Ripek@A%. four pol ynucl eotide sequences
sel ected from the group’ of SEQ ID NGs: 37, 38, 39, 40, 41, and 42. 53. An

expression vector conprising nucl eoti de sequences encoding a variable heavy
chai n of a pet aAss pemiefsion artérbadypreoEPE inatlagideheq@idde seqoding asCOR SEQ | D

NGs: 25, 26, and 27. 54. An expression_vec risi ucl.eoti de
sequenceSSERetsaichg Psnfersrecilie -] SBIF“S‘P femy éﬁé 6@&5(81 éiaﬁg izgoﬁz’y PePlect ed from

SEQ ID Ng} 25, 26, or 27. 55. An expression vector conprising polynucleotide
sequences of SEQ ID NGs: 43, 44, and 45. 75

49. An expression vector comprising nucleotide sequences encoding at least four
CDR sequences of a penta-specific antibody selected from the group consisting of SEQ
ID NOs: 19, 20, 21, 22, 23, and 24.

50. An expression vector comprising polynucleotide sequences of SEQ ID NOs:
37, 38, and 39.

51. An expression vector comprising polynucleotide sequences of SEQ ID NOs:
40, 41, and 42,

52. An expression vector comprising at least four polynucleotide sequences

selected from the group of SEQ ID NOs: 37, 38, 39, 40, 41, and 42.

53. An expression vector comprising nucleotide sequences encoding a variable
heavy chain of a penta-specific antibody comprising the CDR sequences of SEQ ID NOs:
25, 26, and 27.

54. An expression vector comprising a nucleotide sequence encoding a CDR

sequence of a penta-specific antibody selected from SEQ ID NO: 25, 26, or 27.

55. An expression vector comprising polynucleotide sequences of SEQ ID NOs:
43, 44, and 45. '
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~, | 56. A process for producing a penta-specific antibody (i mmunogl obulin)
in a single host cell, conprising the steps of. (i) transformng said
single host cell with a first DNA sequence encoding at |east the variable
“domai n of the i munogl obulin heavy chain conprising CDR domains of SEQ ID
NGs: 13, 14, and 15; and a second DNA sequence encodi ng at |east the
-variabl e domain of the irtununoglobulin 1ight chain conprising CDR donai ns
of SEQ ID NGs: 16, 17, and 18; and (ii) expressing said first DNA seguence
and sai d second DNA sequence so that said i munogl obulin heavy and |ight
chains are pr¥uuytdiosss spipducing agicatecperific mntibady timmvepgebulin) shrfgl e host
cell. 57, r : i i n which said first and second DNA
sequencess}n ?gosqﬁgggeﬁ?ﬁlglﬁggl@ﬁ@g?g%t vectors or said first and second DNA
sequences are present in a single vector. 58. A process for producing a
pent a- speci f i) antidaefymingnsiausnege Bsdlckinvithn Brst BDINYY b&uBikEt eng6dihg acONPr i si ng
the steps of: (i) transformng said single host cell wth a first DNA
sequence encodi ng lgast thee%ﬁblﬁ%@mé‘@r?fdb? angepealopudin hepw el pOBPTEING i n heavy
chai n conpri sing g&%;, . 149, 126k, d ; second
DNA sequence encoﬁg at Sggg?iﬁt ?v%??'ﬁelﬁo%i %’o@ﬁtﬁéé?orrrlrar{]ﬁlgg obulin

| i ght chai n conpr issquegcCPRadopnatnisasd ftheSEQidblz Bnain24, the 3mmamdgldylitand (1)

expressing said first DNA seguenc d said NA _sequence sq that
sai d i munogl obul ii’rgih%l'é?\ﬁ/c Smgg(ﬁPﬁE\H@F‘Wé OBEEEEBBW& gﬂ %@Egra&ae
nmol ecul es in said transforned single host cell 59. The process of claim?58
in which firsg)and SR <A SEENANGE SerRE SinB! ERERond | LigkpRt sovectors or
said first aﬁ@)secgﬁﬁgdgsseqﬁences é<';1er%1ee presenst in %nspr%e Cglect osro. 76 60,
An antibody of cl gh#hskidibinmopliohelsn hdathiand Bgittcbpies ofe HEdRONE $eP¥8KP (SEQ | D
NO 54) of human 1L-8. .61. An anti body.of claim1 conprising heavy and |ight
chai ns encoded by mﬂﬁ@?&?isﬂgtrg’éﬁwgé? eob?ﬁf?e@' ng sequences of SEQ ID
NO 11, and SEQ I D NO 47, 59,

57. The process of claim 56 in which said first and second DNA sequences are

present in different vectors or said first and second DNA sequences are present in a single

vector.

58. A process for producing a penta-specific antibody (immunoglobulin) in a

single host cell, comprising the steps of:

1 transforming said single host cell with a first DNA sequence encoding at
least the variable domain of the immunoglobulin heavy chain comprising
CDR domains of SEQ ID NOs: 19, 20, and 21, and a second DNA
sequence encoding at least the variable domain of the immunoglobulin

- light chain comprising CDR domains of SEQ ID NOs: 22, 23, and 24; and

(i)  expressing said first DNA sequence and said second DNA sequence so
that said immunoglobulin heavy and light chains are produced as separate

molecules in said transformed single host cell

59. The process of claim 58 in which first and second DNA sequences are present

in different vectors or said first and second DNA sequences are present in a single vector.
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61, or 63, respectively. 62. An antibody of claim1 conprising heavy and

| i ght chai ns encoded by nucleotide sequences conpri sing sequences which are
at |east 90% 95% 98% or 99% identical to sequences of SEQ ID NGO 11, and
"SEQ ID NO 47, 59, 61, or 63, respectively. 63. An antibody of claim!l
conprising heavy and |ight chains conprising the amno acid sequences of
-SEQ I D NO 46, and SEQ I D NO 48, 60, 62, or 64, respectively. 64. An

anti body of claim 1 conprising heavy and |ight chains conprising

pol ypeptides which are at |east 90% 95%  98% or 99%.identical to the am no

acid sequenc®s Agrantpesdy of elasmy & Whichgbingsovitin pitar: ofsRELBSQCIKTYSKP

respecti D KO- inant eukaryotic or a prokaryotic host cell which
producesesgr@/ aﬁtéi B@d‘{/ avi r% heavy or |ight chain conprising the am no acid
sequence of SEQ ID NO 46, or SEQ ID NO 48, 60, 62, or 64, respectively.

66. A reconbiglamn etffieddyodf clabh B cpmpRany dedw Badtlightlchainbieatvded aguces an
ant i body h?vi,ng heavy and |i,ght chains_conpri si n]g th«f am no. aci d _sequences
of SEQ |mycleqisie sguensisy cappyisipy spguanses gHSEQID WE:lg4ang SEQJIE NOYe#A% 5967, A
reconbi n@qng)rgylfgsw&;vie&_or prokaryotic host cell which produces an anti body
havi ng hedvy or [ight chain conprising the anino acid sequence which is at
| east 90% 95% 98% or 99% i dentical to the am no acid sequence of SEQ ID
NO 46, or SHER. 1Ah ahiibelly, o60lairh2, compbhdng thespeeahd \ighy ch&ifls eAcaded diybi nant

eukaryotic or,  prokaryotic haost cell whic¢ roduces_an i body vi ng heavy
and |igh@u°maﬁ$§eqe6waﬁ CETRGSIPR SCRANGTS VAT irg é4 UL O 35“% east 77

90% 95Y% 9 Q. o0 d t t } I e | D NGO 46,
9 MeRRAP B sefgx%lé{%és%ggi*:@@ Igg)ol 1t A o I\ﬁ%ﬂg@, GLEP B8 SreHectRe.

and SEQ I D NO 48, , , or , respective 9! An expression vector
conpri sing pol ynucl eoti de sequences conprising sequences of SEQ ID NO 11,
and SEQ | D N@34An &8ibot of elaiti3] compiisng hesvlyyand 7izht Ahaiex popssing theect or

conprisin ol .ynucl eot i ces co i.Si sequenc whi ch are at | east
90% 95%&95%%ﬁe@g%qsaﬁﬁﬁﬁiﬁa”ﬁ%%s@eﬁéhi5\@?-%@% ?L’j%"fﬁéﬁspf?“" i SEQ I D
NO 47, 59, 61, or 63, respectively. 71. An expression vector conprising a
pol ynucl eoti dfy. 804GA6S:C BRI P bofprSRURAGE £l B {RN Lty 59, 61,

' polypeptides which are at least 90%, 95%, 98% or 99% identical to the amino acid

sequences of SEQ ID NO:46, and SEQ ID NO:48, 60, 62, or 64, respectively.

65. A recombinant eukaryotic or a prokaryotic host cell which produces an
antibody having heavy or light chain comprising the amino acid sequence of SEQ ID NO:
46, or SEQ ID N(O:48, 60, 62, or 64, respectively.

66. A recombinant evkaryotic or a prokaryotic host cell which produces an
antibody having heavy and light chains comprising the amino acid sequences of SEQ ID
NO: 46, and SEQ ID NO:48, 60, 62, or 64, respectively.

67. A recombinant eukaryotic or prokaryotic host cell which produces an antibody
having heavy or light chain comprising the amino acid sequence which is at least 90%,
95%, 98% or 99% identical to the amino acid sequence of SEQ ID NO: 46, or SEQ ID
NO:48, 60, 62, or 64, respectively.

68. A recombinant eukaryotic or prokaryotic host cell which produces an antibody

having heavy and light chains comprising the amino acid sequences which are at least
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72. An expression vector conprising a polynucl eoti de sequence conprising a
sequence which is at least 90% 95% 98% or 99% i dentical to a sequence of
SEQ ID NO 11, 47, 59, 61, or 63, respectively. 73. An expression vector

" conprising polynucl eoti de sequences which encode an antibody conpri sing
~heavy and |ight chains conprising the am no acid sequences of SEQ |D NGO 46,
-and SEQ I D NO 48, 60, 62, or 64, respectively. 74. An expression vector
conpri sing pol ynucl eoti de sequences which encode an antibody conpri sing

heavy and |igh hai ng conprising the am no acid seguences which are at
| east 90%}%4@%%, Biob 99 rTtiga 01 e, Aming AcHESCHFHES & PHQEL R desadf SEQ 1D
NG 46, aftl BER:E3 NG, @’Or%g;reg%gtii‘gﬂey.m’ respectively.75. An expression

vector conprising a polynucl sequence whi ch encode a pol ypepti de
conprising the amno acid sequence of SEQ ID NO 46, 48, 60, 62, or 64. 76.
An expressi ore9vest osxpeRiphi sichg eom@isipl pobattledidee gtigBes Wingftisgipcode a

pol ypepti de conpr ] Si an. am ng_acid seguence which is at |east 90% 95%
98% or %%W%rf{ﬁjl%ﬂg%’%énégﬁ%ﬁ‘é% st Qe &3, wepasivelyp NO 46, 48, 60,
62, or 64. 78 Li', 77. A process for producing an antibody (i nmunogl obulin)
in a single tyce : LSl e [ f ' sai d

si ngl e host 2@[5 IA]\?\,i %7{]?1%;31? ?E{C&M&%%ﬁlgipggéﬁ@%%d%gg%&ue egvggﬁ%‘%ﬂl it

conpr i sisagugnotsywkioh iackeatdEasSEYo] BEMPEU Gy 98Mdidental onekquddiiés sEFE@ITDe encodi ng

a light ai.n co LSLNg olypeptide of SEQ ID NGO 48, 60, 62, or 64; and
(ii) exﬂﬁ‘ggéiﬂﬁi%ﬁw5ﬁ %ﬂé’égééﬁﬁ?@%"ﬁ ‘sai d second DNA sequence so
t hat sai d i nmunogl obulin heavy and |ight chains are produced as separate
nmol ecul es in-gaig tf fQr PR, sd Bﬂ;lli‘é os dleotifB- PrBL88S,ef, claim 77
wherein said first éﬁgggsoecong)lDI{)lA selcﬁlgen%g@ﬁgr%w prsgg%ﬁltc ic?l g?@flgraent
vect or s sequenat df $EQ SD Nxd 1,586 69 1DMSISequences are present in a single
vector. 79. An antibody of claim1 conprising heavy and |ight chains
conpri si ng thﬁ am no aci d sequences, of SEIQ I 5) 1 46 and SEQ | D NO 48,
respecti vel y. 72 An expression vector comprising a polynucleotide sequence coniprising a

sequence which is at least 90%, 95%, 98% or 99% identical to a sequence of SEQ ID

NO:11, 47, 59, 61, or 63, respectively.

73. An expression vector comprising polynucieotide sequénces which encode an
antibody comprising heavy and light chains comprising the amino acid sequences of SEQ
ID NO:46, and SEQ ID NO:48, 60, 62, or 64, respectively.

74. An expression vector comprising polynucleotide sequences which encode an
antibody comprising heavy and light chains comprising the amino acid sequences which
are at least 90%, 95%, 98% or 99% identical to the amino acid sequences of SEQ ID
NO:46, and SEQ ID NO:48, 60, 62, or 64, respectively.75. An expression vector
comprising a polynucleotide sequence which encode a polypeptide comprising the amino

acid sequence of SEQ ID NO:46, 48, 60, 62, or 64.

76. An expression vector comprising a polynucleotide sequence which encode a
polypeptide comprising an amino acid sequence which is at least 90%, 95%, 98% or 99%
identical to the amino acid sequences of SEQ ID NO:46, 48, 60, 62, or 64.
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80. An antibody of claim1 conprising heavy and |ight chains conprising the
am no acid sequences of SEQ ID NO 46 and SEQ ID NO 62, respectively. 81. An
anti body of claiml conprising heavy and |ight chains conprising the am no
“acid sequences of SEQ ID NO 46 and SEQ I D NO 60, respectively. 82. An

-anti body of claim11 conprising heavy and |ight chains conprising the am no
-acid sequences of SEQ ID NO 46 and SEQ ID NO 64, respectively. 79

77. A process for producing an antibody (immunoglobulin) in a single host cell,

comprising the steps of:

(i) transforming said single host cell with a first DNA sequence encoding a
heavy chain comprising polypeptide of SEQ ID NO: 46; and a second
DNA sequence encoding a light chain comprising a polypeptide of SEQ
ID NO: 48, 60, 62, or 64; and

(i)  expressing said first DNA sequence and said second DNA sequence so
that said immunoglobulin heavy and light chains are produced as separate

molecules in said transformed single host cell.

78. The process of claim 77 wherein said first and second DNA sequences are
present in different vectors or said first and second DNA sequences are present in a single

vector.

79. An antibody of claim 1 comprising heavy and light chains comprising the
amino acid sequences of SEQ ID NO:46 and SEQ ID NO:48, respectively.

80. An antibody of claim 1 comprising heavy and light chains comprising the
amino acid sequences of SEQ ID NO:46 and SEQ ID NO: 62, respectively.

81. An antibody of claim 1 comprising heavy and light chains comprising the
amino acid sequences of SEQ ID NO:46 and SEQ ID NO: 60, respectively.

82. An antibody of claim 1 comprising heavy and light chains comprising the
amino acid sequences of SEQ ID NO:46 and SEQ ID NO: 64, respectively.
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