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(54) Title: NEUTRALIZING ANTI-CCL20 ANTIBODIES

(57) Abstract: The present invention relates to novel humanized, chimeric and murine antibodies that have binding specificity for
the human CC chemokine ligand 20 (CCL20). The present invention further relates to heavy chains and light chains of said antibod -
ies. The invention also relates to isolated nucleic acids, recombinant vectors and host cells that comprise a sequence which encodes a
heavy chain and/or a light chain of said antibodies, and to a method of preparing said antibodies. The anti-CCL20 antibodies of the
invention can be used in therapeutic applications to treat, for example, inflammatory and autoimmune disorders and cancer.
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Neutralizing Anti-=CCL20-Antibodies:

10001] ' This application clairiis priority. from U.S.-Provisional Patént ApplicationNo..617415,614,.
filed Novemiber 19, 2010. The disclosurc of that application is incorporated by:reference heréintin its
entirety.

[Eicld of the Invention

[0002] The present invention relates to.novel humanized, chinieric and mutiiic-aftibodies.
specifically.dircéiéd against:thie human GE.chémokiie ligarid 20 (CCL20). The humanized antibodics
-of thie-invéntion dre; Qaiﬁguiarly: chll"-;‘suiiedi.as_;ihcrapeu;ilcs for-the treatment of inflammatory and .

;autoimmunc:. discasces:

Backércund of the.laventioi’

[0003] The immungsysiem is a highly sophisticated bio-citcuit used by:the body t6.discriminate:
non-self (¢g., foreig orpanisivis of substances) from self. ‘Thé detection'of-non=selfinithe:body-can:
'rcsdltfin;in‘ﬂammmi()q,,in’ which various-cellular-and molecular components are orchestrated:to
respond to potentially harmful events caused by, the non-sclf-organism or substance.. Although the:
‘inflammiatory. process helps o protect the’body from forcign-attack; de-regulatish of the:imitiune:
‘systém Cani'lead 16 xiejg’ziti"i'c"coﬁchub'ﬁcés-SIIéii-asi s‘eli‘atta’ék?ve:‘g.»,AautoimmUne diseasc. fﬁy:al;;rihgt
the function of inflammatory molccules:such as chemokines, it:may be: possible to-reduce thg

initiation and progression of disorders relating to immunc/inflammatory rcsponscs.

{0004] Chemokincs area faimily of,'smalll('8-‘l'0 kDa),proteins that piay'a-PiVOtaljnoic in
‘inflammation. During:the inflammatory progcess, chemokincs are produced locally.at.the site-of the
noxious stimulus and work-as.central players.to recruit immiune-cells that express their cogriate
regeptors, Seven trans:meinbrae.G-protéifi—coupled recéptors (GPCRs). CGL20;-altématively.

‘named liver andactivation-regulated chemokinc:(LARC), macrophage inflammatory-protein-3 alpha
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\(MIP-3<1) or Exodus-1, is a soluble chemokine that is expresscd by:cpithelial cells. Eplthchal '

keratinocytes:and synovium-lining celis are known:to:produce large amounts 0f: CCL20’ {
"homcostatic as well.as inflammatory and pathological-conditions such-as-¢ancer, psoriasis; and-
rhicumatoid arthiritis. The cognate.icceptor for CCL20 is'CC chernokine reécptor 6 (CCR6); CELI0tis
the only chemokine known to intcract:with CCR6. In response.to the CCL20:signal, immunc cclls
:_pqs\seséjn'g{CC&@,-,s_ych;as;{imman‘x_rc, dendritic-cells (DC), cffector/memory T-cells; and B-cells,;
iriigraté dd infiltrate the surrounding:tissuds, thus activating theinflamnatory cascade.

[0005] 'B‘céa‘us'eféCLZO_exprcssioniis siéﬁiﬁcmt{jﬂcnhmceﬂ<ih;ihﬁ}xmmzi(iqnfindugg{dlb_x
r'ijlﬁﬁﬁ)rhatbr)&‘cytdkihés such.as interleukin 18 (IL:1 B)-an(’i tumor:necrosis:factor:o: (TNE-a), the;
+CEL20-CCR6 interaction is:thought to play-a-role.in pathological inflammaitory. processes.

10006] Rhcumatoid“Arthritis (RA).is: one:of thie-most common autoimmune diseascs:: The:first:sign:
‘of RA’is oftensynavitis, which manifests.as-a-swolleh; painful joint: AlthiGugh’ thie spccnf' iCHfactors
-.;that';i'r'ﬁtiatcsy’nofﬁ’lis_ reinain uskiown, synovium lining cpithelial cells and synovial fibroblasts:are-
fhought to'be primary inducers of the inflammatory.reaction.. Synovial fluidsfom/RA paficrits
-effectively chemo-attracts human monocytes and pro-inflamimatory T helper 17,(Th ]J})_’:’ééll&g’W‘hi.bﬁ :
“then: ifiduce and ¢Xacérbate the RA. inflamimatoryprocess. “Becausce reacti've>synov'ial"ce)ﬂ:‘s-'arc'cap:i'l‘)'lé
‘of producmg large amounts of CCL:20; (pamcularly under the-influence of L1 [3 and TNF-a);while
.CCRGis the: major. receptor of Th17.cclls,.the CCL20-CCR®. interaction’is thought to.play a key role
lin'the‘inflammatory proccss:

10007) The¢ CCL20-CCRE intcraction may also play an important:role: m’ CCTain:types: ‘of dermatitis:
:Psoriasis; for’ ¢xaniple, initiates with a'rioxious'psoriatic event in:the skin (mduced,,.;bx,gnv_,xrggmgntgl,
‘and/or genctic’Fictors) followed by infiltration.of Th17-cells.. Because CCR'is expressed onfih
«surfz accof_‘Thl 7 cells, Bicells, gigﬁdrigig: icells, and tissuc:damaging cffector T cells,,CCL20:inay"
répresentttic maiii eliemoattractant:for.thiese cell types in psoriasis. . Further evidenceiforthe
‘imiportance of the GCL20-CER6 interaction can be;found in'studics using an.inferleukin'23:(1L:-23)-
tinduced’ mousc-model of psoriasis(Hedrick et al., J; Clin. Invest: 119:2317-2329'(2009)): In'this
Hodal, injeciion’of 1L-23 éavscs-initerleukin22 (IL-22)-depéndent psoriatic ififlamimation: -However,,
-@ér6ice did norexhibit psoridsis- -like. symptoms. when mjectcd with 1L:23;, 1nd1catmg ‘that CERG
?is,‘rqquired, for the:dev c_lopmemqf p,s)g)hr_l.as,n‘s_.~

{0008] Human keratinocytes can produce large amounts.of €CL20, -especially undér the influénce of*
the Th17-dérived cytokines interleukin 17 (IL:+17), IL-22, and TNE-a: WHhile CCL20 asd CCR6 sre
‘rarcly detécted in.noriial.skin, both cxhibit iricréased expression levels'in atopic dermatitis and
pustular psoriasis.. Strong induction'of CCL20-and accumulation of CCR6+ célis:can be-observed in
,‘J;l,gi'g:[gsgépigﬂijpl_yquh:igtgqhemi'calf-analysisjof human dermatitis‘lesions. Thes¢ observations‘provide

additional evidénce.for the Tole ‘of CCL20°and CCR6 in the dermatitis'inflamimatory process.
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[0009] Cuiréntly availablc MAb biologics for tréiiting immuiie disordérs can bé roughly classified:
int6 tfiréé groups: inhibitors of irmumostiniulatry cytokisics (¢.g., anti-TNF:a MAbS); iffiriiune:cell
climinators (e.g., anti-CD20 MAbs), "and blockers of acc_cssory‘molecuICS’»('_e;g. Abatacept): These
biologics may b uscful in the treatment of inflammatory-diseases; hoyygvc;r, Ic_!pe_ 10 p'gir.r)a_r-y'-nQQ'-
responsiveness or a-gradual decline in response rate to these: treatments, there: is an urgent néed fof
alternativc biologics with riovel méchanisims of action to mect the medical nceds 'of_patiéms With;,’e’.gi
'CCL20/CCR6-mediated disorders. The antibodics: of 'the,sdt,lj}oct invention represent such-alternative:

biologics.

.Summary of the Invention
{0010] The present invention rclates to neutralizing anti-CCL20 anifibodies; or antigén-binding;
portions thereof. In cértain embodiméits, thie driti-CCL20.asifibody i$ & humafiized-antizhuitidn
' GCLZO-antibbd_y:,‘whichfmay comprise the complementarity, dbtennining_}rcgi_o_ns;(gﬁ'ﬁé)_gﬁ ‘mouse:
anti-human CCL20'aniibodics. ‘Tn some embodimens, the anti-CCL20 antibody is a mouse or-
-chimeric. antizhuman CCL20 aniibody or an antigen-binding portion:thercof.
[0011) In somé cmibodimrits; itie aiti-CCL20 antibody of: antigen-binding poriion thercofbinds:to.
Kuriah CCL20. 1n'some criibodiments, the antibody or portion docs:not bind'to-human. CCLIE.,
[0012] ‘The antibodics of the invention specifically bind CCL20.. In some.cmbodimeits; the antiz-
CCL20-antibody or antigen-binding portion thereof bindsito 'éy;ﬁofnoljg"ps‘ﬁa‘ﬁd/d'r?'ﬂié“s’llsf;(::GLiOfﬁiWc;li~
as human CCL20. Ih'som¢ cmbodiments; t'h'e”.ariti:-('fCLﬁd{anti'Bod‘y or anﬁi'g‘cn;i)ii;di}lgspgfiip_niﬁ_cgc;gf
docs not bind:to mouse and/or rat CCL20. In one embodiment, the:anfi:CCL20"antibGdy of aiitigen-
‘binding portion binds to human, .cynomolgus; and rhesiis CCL:20;:but ot to mouse and fat CCL20..
[0013] In some embodiménts, thic Aiti-CCL20:antibody or-aritigeri-binding portion thercofhas-a-
binding affinity gkp) for hurrian CCL20 of less than:

= I nM, 500-pM, 100 pM, 90.pM.'80 M; 70,pM, 60 pM,:or;50 pM using:a morovalent surface

plasmon resonance assay, of. :

- LM, 500 pM, 100 pM, 75 pM; SO pM, 25 pM, 20 pM, 15'pM;:14 pM, 13 pM. 12 pM,; LI
pM, 10 pM, 9 pM, 8 pM; 7pM, 6, pM, or 5 pM'using a bivalent surface.plasmonresonance
assay. -

In certain embédimeits, thé antibody or portion tias'a binding affinity for. human’CCL20 greater than
that of human CCRS.
[0014] In some cmbodiments, the anti:CCL20-antibody or antigen-binding:portion‘thcreof has-a ke
for human CCE20 of lcss than 100; 90, 80,.70, 60, 50, 40; or30 (x10° M sce); 2§ determined by:

bivalent'surface plasmon resondnce. In'some.cmbodiments, the-antisCCL20_anfibody. or antigen:
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binding portion thereof has a ky for human CCL20 of less than' 10,9, 8,7, 6, 5,4, or-3 (107 scc™), as
determined by bivalent surfacc plasmon resonance:

[0015] In $6me eribodiicrits; the anti-CCL20-antibody of antigén-binding:portion thereof hiasa Ky
for rhiesus CCL20:0f less-than 100,90, 80, 70, 60,.50,:40, 0r- 30 (x10° M sec™!), as dctermined by.
bivalent surface plasmon resonance:  In some cmbodiments, the asiti-CCL20 antibody o aniigen-
binding portion theréof has a k, for thesus CCL20:0f less than 50, 40,30, 20; 10; 9;8,/7,6,/5,.4;33, or.
2(x10°? sec” A'),asdc’:téx‘rﬁihed by bivaletit surface plasmon resoriance. In"some embodiments, the anti-
CCL20 antibody-or antig_cn-binding‘ponionithel:ep? has a Kp for-thesus CCL20 of less than. 100, 90,
80, 70, 60, 50,40; 30, 20, or 10 pM, as détermined by bivalent surface plasmon resonarice:

10016}  In'somi cribodirficrits, thé-anti-CCL20 dntibody;or antigen-binding portion thercof has a’k,
for cynomiolgus GEL20 of Iéss than' 500, 400, 300, 200, 100,90, 80; 70; 60,50, 40,-0r:30- (x10*M" .
sec™"), as detcrmined by bivalent surface plasmon rcsonance. In-some:enibodiments, thie anti-CCL:20
antibody -or-antigen-binding portion'thereof has a k4 for cynomolgus CCL20 of Iess'than 50, 40,.30;
20,19, 18, 17; 16; 15, 14,13,:12, 11, 10, 9; 8,7, 0.6 (x10™ sec’'), as determined by bivalent'surface
plasmoni resonarice. Tn.some crnbodiments, ~th¢"antilCCL20‘antibociy or antigen-binding-portion-
thercof has a Kp for cynomolgus.CCL20 of less than 100;.90,.80, 70,60, 50, 40, 30,20;: 19; 18: 17;,
16, or 15 pM, as determined by bivalent'surface plasmon resonanéc:

[0017] In sonié embodiments, thic-anti-CCL:20 aniibody or aiitigen-bitiding portion thereof binds:to;
human CCL20 with an ECip-of less than 100, 90, 80, 70, 60, 50, 40,39, 38,737;.36,.35, or:34.pM. .In
some cmbodiments, the anti-CCL20 antibody.or antigen-binding portion theréof'binds:to thésus
CCL20 with an ECsy of less than, 500,400,300, 200; 150,140, 130,120, 110;100,:90,:80;70; 65; 60,-
59, 58, 57,56, 55; 54, 53,:52,51,'0r.50 pM. In some cmbodiments, theanti-CCL20antibody or
an;igcn-bindjngquzﬁoxl.tf_iqrcof binds to cynomolgus CCL20 with an ECs, of less than 500,400,350,
300, 250, 200, 190, 180; 170, 160, 150, 140, 130, 120, 110, 109;-108; 107, 10657105, 104,103, or 102.
oM. .

[0018]. Insome embodiments,-the-anti-CCL20 antibody or antigen-binding: portion:thercof has-a-
selcctivity for human CCL20"over other-human chemokines, including but not limited'to-CX3CL1;
CXCL1, CXCL2; GXCL4, CXCLS; CXCLY, CXCL10, CXCL12;CXCL13, GXCL16; CEL1, CCL2;
CCL3, CEL4,'CCLS, CCLT, CCL11, CCL13, CCL16, CCL17; CCL19, CCL21,CCL22, CCL24,
CGL2S, CCL27, CCL28, and/or XCL1. 1a certain embodiments, the anti>=CCL20 antibody. or antigen-.
fzin‘ding portion has a selectivity for human CCL20 over all of said chemokincs.

[0019] In some crabodiments, the dnti-CCL20 antibody or-antigen-binding portion thereof reduces.
human CCL20-induced chemotaxis of human or mousc CCR6+ cells-with an 1Csy-of less than'20, 19;
18,17, 16, 15, 14, 13,712,111, 10,9, 8,7, 6, 5,4,3,2, 1.7; 16; 1.5, 1.4, 13, 1.2,50r'1:1-nM: "I certain
embodimeiits, the anti-CCL20 antibody or antigen-binding portion thereof reduces human CCL20-
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induccd chemotaxis-of human or mouse CCR6+ cells with an 1Csg of less than 1:7,1.6, 1.5,'1.4; 1.3,
1.2, or 1.1 naM. In soinc embodiments, the anti-CCL20 antibody or aﬁti’genrbiiiding‘portio'n thereof
reduces human CCL20-induced.chemotaxis of human or mouse CCR6+ cells witl;g,an 1Cs0 of less than
45, 40, 35, 30, 25, 20, 19, 18, 17, 16, 15, 14, 13, 12,11, 10, 9,8, 7, 6, 5.5, 5.4, 5.3, 5.2,5.1, 4.9, 4.8,
4.7, or4.6 nM: In certain cmbodiments, the'anti-CCL20-antibody or antigén-binding portion’thercof’
reduces human. CCL20-induccd chemiotaxis.ofhuman.of mouse. CCR6+ cells with-an 1Cy of less than
6,5.5,54,'5.3,5.2,5.1,4.9,4.8,4.7, or4.6 nM. Insome cmbodiments, the anti-CCL20 antibody:or
antigen-binding:portion thereof reduces human GCL20-induiced chemotaxis of human or mouse
"CCR6+ cellis with‘an ICss of less than 70,765, 60; 55, 50; 45,:40,35,.30; 25; 20, 15, 10; 9,:8,/6r.7:nM.
In ceitain embodiments, thic.anti-CCL20. antibody or antigen-binding portion.thereof reduces human’
CCL20-induced chemotaxis of human or mouse-CCR6+-cells with én 1Cssof less than 10, 9:9; 9.8,
9.7,9.6,9.5,9.4,9.3,9.2, 9.1, or9 M.

[6020] In somé embodiments; the anti-CCL20 aitibody. 'oriantigCﬁlbinding_ p_orti'on thercof reduces
human CCL20-induced chemotaxis of human or mouse CER6+-cells in.vitro. .

[0021] In some cmbodiments, the anti-CCL20 antibody. or antigen=binding portion thercof redices
human CCL20-induccd chémotaxis of human‘or mouse CCR6+ cells in vivo.

10022} I some cmbodimchts; thie-anti-CCL20 antibody or: antigeni-binding portion thercof reduces
the progression of arthritis symptoms (such as articular lesions of the extremitics distal to.the;clbow or.
knee and degree.of cry_t‘hcma:aga‘sw,c’ivl.ing) in a subject; e;g., in a collagén-induced arthritis (CIA)
and/or a glucose-6-phosphat¢ isomerase (G6P[)-indu’ccd'ai-thﬁtis:’mous"C' odel. In:somé '
cmbodiments, thc‘antibod'y<0r_antigcn'-binding;porﬁ‘o‘n thereofircduces bone lesions:in:a subject,
including osteoporosis, bone erosion; and/or new-bone.formation, ¢:g,. in a CIA: model: In.some.
embodiments, the aniibody.of antigen-bindiig portion rcduces cartilage dligdrh‘cﬁé,‘matfi)‘&:proteiﬁ
(COMP) seruin levéls in 2 Subject, e.2:, in’a- CIA‘model.. In some‘ernbodiments, the antibody-or
-antigen-binding portion thercof reduces mRNA levels of receptor activator for nucicar-factor kB’
ligand (RANKL), receptor activatof for nuclear factor kB.(RANK), tartrate resistant-acid phosphatase
(’*I‘RAP)‘, and/or cathepsin K in d'subject, e.¢7, .in'm’ouse:pawsﬂ'_i'ﬁ a CIA model,, In-some embodiments,.
the antibody or antigen-binding portion thereof reduces atopic dermatitis symptoms (e.g., dryncss,.
oxazolonc-induccd atopic-dermatitis in NC/Nga strain mice.. In some cmhodimcn_t’s_,-ihc'vantiho‘gly‘o;-~
antigen-binding portion reduces allergic: contact dermatitis symptoms in a:subject, for:cxample,
symptoms of dinitrofluorobenzene (DNFB)-induced allergic contact dermatitis in & mouse model.
10023] In some’embodimerits, the anti-CCL20 antibody or: arit‘i;gen-ijindiri'g portion thereof
comprises a heavy chain whose CDR3 (H-CDR3) comprises the'scquence of SEQ 1D NO: 67 or 68.
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[0024] In some cmbodiments, the anii:CCL20 antibody or antigen-binding portion thereof
comprises a lighl ¢hain whose’CDR3 '(L-GDR3)_"C'0inpfi'sé"S'tbé'§5le410ﬁ5¢f6f SEQ ID'NO 75..
[0025] In'certain cmbodiinents, the anti-GCL20 ant‘ibody;o'r:_antggbn,-bi"ndingPgrﬁo’n thereof
comprises an H-CDR3 whose sequence comprises SEQ.ID NO: 67 and'an L-CDR3 whaose sequénce
comptiscs SEQ_'ID NO: 75}°0r an H-‘CD&B~'.w'hOSé‘Séqiiénéc?'éoﬁipﬁScs'SEQ‘_ID NO::68:-and-an L-
CDR3 whosd‘scg}iéncéfcompﬁses‘ SEQ‘Q[DL‘NO??S.‘
[0026] In'some embodiments, the.anti-zCCL20 aniibody or antigen-binding:portion thercof
compriscs a heavy chain whose CDR1'(H-CDR1), CDR2 (H-CDR?2), and CDR3 (H-CDR3)
respectively comprise the sequences of:

- SEQID:NOS: 60; 63; and 67;

- SEQID'NOS: 60, 64; and 67;

- SEQID)NOS: 61, 65, and 68:.

- SEQID:NOS:77,79, and 67; or

~ SEQID:NOS: 78, 80, and 68:
10027)° In somc-embodiments, the:anticCCL20 anijbody, or antigen-binding portion thercof -
comprises a light chain whiose CDR1 (L-CDRI), CDR2 (L-CDR2), and CDR3/(L-CDR3) féspectively-
tomprisc thie séquénces of:

- SEQID NOS:70, 73, and 75; ot

- SEQIDNOS:71,73, and 75.
[0028]. In sore cmbodiriients, the anti=CCL20 antibody or antigén-binding pottion thereot

comprises:

< an'H-CDR1 comprising a sequence selected from.the group:consisting of: SEQ:ID-NOS: 60-
62,71, and 78;
- an H-CDR2:comprising a scquetice’sclected from tﬁe:,‘g',r’ou;) consisting of ASEQ‘}ID‘NOS':»‘&,-

66.and79-81;
- an H-CDR3 comprising the scquence of SEQ ID NO: 67-or 68;
- an'L-CDR1 comprising a scquence selected from the group consisting 6f SEQ ID.NOS: 70-
72;
- &n' L-CDR? comprising the.sequence-of SEQ ID:NO: 73 or 74; or-
- anL-CDR3 comprising SEQ ID NO: 75;
orany combination thercof:
[0029] In certain‘embodiments, the anti-CCL20 antibody or.antigen-binding portion:thereof:
compriscs.an'H-CDK1, H-CDR2, H-CDR3,’L-CDR1, L-CDR2; and L-CDR3 respectively. comprising
the scquences of:
- SEQID NOS: 60, 63, 67, 70, 73, and75;
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- SEQIDNOS:60,64;67;70; 73, a0d 75
- 'SEQID'NOS:61,65; 68, 70; 73, and 75;.
- SEQID.NOS:77;79; 67, 70,73;4d 75;;
= "SEQID'NOS: 78, 80; 68:70,73, and 75;:
- SEQID'NGS:60,63,67, 71,73, and 75;,
- -SEQ ID'NOS; 60,64, 67; 71, 73; 8id:75';
- :SEQID:NOS: 61,65,:68; 71, 73,and 75},
- SEQIDNOS:77, 79567, 71,73, and 750

éBi‘iTaiz;jgj p’érﬁ’ér‘: ‘thiercof:

'10030] ‘In'sorie‘cinboditiients; the ahti,\cc’x:zo;aﬁtiﬁaqyfaﬁﬁﬁt_if‘gjeh

,,,,,,

;;h_e;qgf compriscs g.heayy,qham_;vanahle-dpma_m‘qompqs;ngggisgqucnqe.selcctcd' from,the ggoup~
;consisting 6FSEQIDNOS: 39,415 :and 43
[0031] In soriic.cmbodiments; the antizCCL20, antlbody or: antlgcn bmdmg pomon ‘thercof:

:comprises:alight ¢hain variabic domain comprising the:scquerice:of SEQ:1D:N

-cmbodiments; the.anti-CCL20"antibody;or-antigén-binding pornomthereof- ¢O1
Vatiabl¢. domain’ compnsmg d sequence; ‘séjected from. the;group: cons:stmggof_ SEQIDNOS:40,42,
and44.,

[0032] In certain embodiiments; the anii-CCL20:antibodysF dntigen-binditig portion thereof:

comprises dhcavy chiain variable dofrain:and a light chain'Variable:domain:réspectively comprising
=thc"scgucnce’5‘.of: - ' i

= SEQID:NO: 9and SEQIDNQ: 15;

.. SEQ ID;NO: 10:aid'SEQID'NO315;

- SEQID'NO: 11did: SFQEID NO:1S;

- SEQIDINO:{2:and SEQID

< SEQIDNO: 13and SEQID NO;.T

- SEQID'NO::14:afid SEQID: NO 15 '

-. SEQID.NO: 9 and SEQ IDNO: 16;,

- SEQIDNO:10 and SEQ.ID NO:16;

- SEQIDNO:11and SEQIDNO::16;

- SEQ ID.NO: 127and'SEQAID NO:'16;

- SEQ lDNOl3andSEQlD NO:.16; 01

= SEQIDINO: 14 and;SEQ 1D NO::16.
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[0033] In certain cmbodiments, the anti-CCL20 antibody or antigen-binding portion the_r;ééf
comprisés a heavy chain variable-domain:and a-light chain variable ‘domain‘réspectivély _éomgri'sing‘:
the sequences of:

- SEQID NO: 39 and:SEQ 1D NO:-40;

- SEQIDNO: 39 and SEQID NO; 42;

- SEQID NO: 39:and'SEQ.ID.NO:44;

- SEQID NO:41 and SEQ ID NO: 40;

- SEQID NO: 41.and SEQIID NO: 42; -

- SEQID NO: 41-and- SEQ ID NO: 44;

- SEQ ID NO: 43 and SEQ ID NO: 40;

- SEQID NO: 43.and SEQ ID NO:42; ar

+ SEQID.NO: 43 and SEQ/ID NO:44.
[0034] Iiv-$ome embodiments, the anti:CCL20-antibody-tr antigen-bindifig portion thereof
comprises a,hea’vy‘"cha-iﬁha‘\fi'hgjasei;uencc selected from the,,gr‘oup“consi‘stih_g;df:\SEQélI'j;NOS: 1:6:

and 108 without the signal sequence (if present), and-opfionally without the-C-terminal lysine: ‘In
some embodiments, the anti-CCL20 5anﬁt30fdyﬂ or anfigen-biiiding portion ‘thereof comprises-alight:
chaih having a sequence sélécied from the group consisting of SEQ ID:NOS:7,8;:110,.and:1 12
without. thic signal sequence (if present). 1i certain embodiments, the:anti-€C120 antibody-compriscs:
a heavy chainand a light chain respectively having the. scquences of:
- SEQID NO: Iand'SEQID NO:.7;
- 'SEQID NO:2 and SEQ ID NO:7;;
- “SEQ.ID NO:3and SEQ ID NO: 7;
= SEQID NO:4-and SEQIDNO: 7;
~ SEQID NO:5:and:SEQID NO: 7;.
- ‘SEQID NO: 6 and SEQID NO: 7;

- SEQID NO: 1.and SEQ ID'NQ: 8;

8

= SEQID NO:2and SEQ'ID NO: 8;:
- 'SEQID NO:3 and-SEQ'ID NO:8
- SEQ ID NO:44nd.SEQID NO:8;
- SEQID NO: 5:and SEQ ID NO: §;
- SEQID NO:6 and:SEQ ID NO:8;
- SEQIDNO:108 and SEQ ID.NO: 110; of
- SEQIDNO: 108 and 112;

both of said scquences without the signal scquenice, SEQ 1D NOS: 1-6 and 108 optionally without:the.

C-terminal lysine:
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[0035) The present invention also.provides an anti-CCL20 antibody or an antigen-binding portion
thercof that éom[jri‘sg:‘S‘a’hca'\{y chiin® vdriable domain eacoded by a'sequencc sclected from the‘group
consisting of SEQ ID:NOS:-25-30. In:some embodiments), theanti-CCL20 antibody or antigen-
binding:portion thercof.compriscs asheavy chain variable domain encoded by, a sequence selected:
from the.group:consisting of SEQ.ID NOS: 51, 53, and 55.
[0036] Furthicr; the preseit invéntion provides an'anti“CCL20 antibody or an-antigen-binding
portion thereof that compriscs.a light chain variable:domain‘encoded 'by‘thg sequence-of SEQ ID NO:
$1.0r 32. In some embodiments, the-anti<CCL20 antibody or astigen-binding portion ihéreof
comprises a light.chain variable domain encodcd by a'sequénceselected from ihé-?grdlip?bﬁﬁsistihgf.of
SEQ 1D NOS: 52,754, and 56.
[0037]  In‘éertain embodiments, ihe antj-CCL20 anibody, or- aniigen-binding portion:theredf
comprises a heavy chain variablc domain anda light chain varigbleidomain respectively.chcoded By
the sequences of:

- 'SEQ D NO: 25 and SEQID:NO:.31;

- SEQID NO: 26 and SEQ1D:NO:31;

- SEQID NO:27 and SEQ ID:NO: 31;

- SEQID'NO:28 and SEQ ID:NO: 31;

- SEQIDNO:29 and SEQ ID'NO: 31;

- 'SEQID'NO:30 and SEQ 1ID.NO: 31;

-~ SEQID NO=25 and SEQ ID'NO:'32;

- ‘SEQ ID'NO: 26 and-SEQ ID-NO? 32;

- 'SEQ1D NO:27 and SEQ1D NO: 32;

- 'SEQ.ID NO: 28 and-SEQ 1D NO: 32;

.- 'SEQ 1D NO::29 and SEQ'ID-NO: 32; or

- 'SEQID NO: 30 anid SEQ ID:NO: 32:
[0038] In certain'embodiments; the.anti-CCL20 antibody:or:antigen-binding portion thereof
compriscs a heavy. chain variable domain and a light éhlili'r-i.yair’ia'ﬂbl'c;i‘ibhiaiﬂ respeciively cicoded by
the-sequences of:

- 'SEQIDNO: 51 and SEQ1D NO: 52;

- SEQID NO: 51 and SEQ ID'NO: 54;

= SEQID NQ: 51 and SEQ 1D NO: 56;

- 'SEQID NO: 53 and SEQ ID'NO: 52;

- 'SEQID NO: 53 and SEQ 1D NO: 54;

- SEQID NO: 53 and SEQ 1D NO: 56;

- SEQID NO: 55 and SEQ ID'NO: 52:-
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- SEQID'NO: 55 .and SEQ ID'NO:54; or
- SEQID NO: 55 and SEQ ID NO: 56.
10039] In.somé embodiments, the anti-CCL:20 ’anf‘ibocijy{of;ant'ig'léri-,bihd’i'ng-‘pdmon thercof
comprises a heavy chain cncoded by-a;sequence selected.from the group g@pﬁjggipg';of.'gEQf<lD NOS:
17-22 and 109, said sequence:lacking the.sequence encoding a signal:sequetice (if preserit).and
-optionally lacking thé sequence cncoding the C-icrminal lysifié. 1iF sofm¢ eriibodinents, the anti-
‘CCL20 antibody or antigen-binding portion thercof compriscs'a light'chain;encoded by a'scquence
:selected from the:group consisting of SEQ ID'NOS:23,.24, 11,:and 113,-said scquence lacking the
_sequence encoding a-signal sequence (if present).: In certain embodimcnts; the anti-CCL20-antibody
-comprises a hcavy chain and a light chain respéctively encoded byithe sequcnccsof
- SEQID'NO: 17-and:SEQID NO:.23;
- SEQ!ID NO; 18.and SEQ ID NO: 23;
- SEQID NO: 19-and SEQ ID NO:'23;
- SEQIDINO: 20 anid SEQ1D NO: 23,
- SEQID NO:21and SEQ IP NO:123;
- SEQID:NO: 22 and SEQ 1D NO:123;
- SEQID.NO: 17:and SEQ:ID NO: 24;
- SEQID NO: 18.and SEQID NO: 24;
- SEQID.NO: 19 and SEQ1D NO: 24;
- SEQID NO:20 and SEQID NO:.24;
= SEQID NO: 21 and SEQ ID NO:24;
- SEQIDNO: 22 and.SEQ'ID NO::24;
- SEQID.NO: 109 and SEQ ID NO; 111; or
- SEQID NO: 109 and SEQID:NO: 113;
both of said-scquénices lacking the sequiénee encoding &' signal'sequche:(if present), SEQ LD NOS::
17-22 and 109'optionially lacking the sequence ericoding;the.C:terminal Tysine.
[0040] In some embodiments, the anti-CCL20 antibody. oyiagjjgggfbigq;pg,pgttj_oij thercof is
_humanized or chimeric: In.some embodiments, the framework regions:of the Hieavy chain of thc
humanized anti-CCL20.antibody or portion utilize ah IGHV.1-46*03-hunfangermline gene (Sce, e.g.,
_Altschul et al., "Gapped BLAST and PSI:-BLAST: a new gcpcrali_gn:Q'f"prcjtc.i,r.;‘:dgtgibaég sga_r.c'h-
-programs", Nucleic Acids;Res. 25:3389-3402 (1997)):, In certain embodiments, the-heavy chain
framéwork regions have atléast 50% Homology to the framework fegioris of the IGHV1-46*03
humian germline gene.. For e¢xample, the heavy chain framcwork regions may beat least 50%, at least
60%, at lcast 70%, at lcast 80%, at lcast 90%, at lcast 95%, at least 98%, at least 99%, or even 100%

identical to the framework regions of the IGHV1-46*03 human germline genc. In'some

10
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embodiments, the framework regions of the light chain of the humanized anti-CCL20 antibody or
portion utilize an IGKV1D-39*01 human germlinc gene (see Altschul et al., supra). In certain
embodiments, tlic light ¢hain framéwork regions have at least 50% homology to the framework
regions of thic IGKV1D-39*01 human germline gene. For cxamme,jhg.light.chain_'ﬁampwqu
regions may be-at-least 50%, at.lcast.60%, at least. 70%, at lcast 80%, at Icast 90%, at least 95%; at
lcast 98%, at ledst:99%,;.6r even 100% identical to the framework ~‘régién‘sfof the IGKV1D-39*01
human "gennliné:gene.
[0041] In somccmbodiments, the.anti-CCL20 antibody-or antigen-binding portion thercof'(to'the
extent that said-portion compriscs at least part of a heavy chain constant.region) is-an 1gG,.an IgM,.an.
IgE, an IgA, or an 1gD molecule. In certain émbodimerits, the anti-CCL20 antibody.or antigen-
binding portion theréof is of the IgGl, 1gG2, 'lgG3', or [gG4 subtype:.
10042] In some embaodiments, the, anti-CCL20 antibody is a morioclonal antibody..
{0043} Ttic present invention also provides:an anti-CCL20 aﬁtiBbdy-‘ér'ar‘ramig_';en-bindin‘g.poniéh‘
thereof that binds to an cpitope of human CCL20 Iocated in the:N:loop and/or ‘BZ-"ﬁ}héirpin rg:_gion‘of' ‘
ilié molécule: In'sortie émbodimérits, said anti-CCL20 aritibady or portion binds:to.the same epitope
on human . CCL20:as-an amibody:qr,-;port_ion‘as,dbscribed herein. Further, ithgiprgscﬂlziﬂv\!@!’ii‘qr_;j
provides an anti-CCL20-antibody or an antigen-binding poriion.thereof that compEtes o ¢ross-
competes for binding to human CCL20.with an antibody or portion ‘described liercin.
[0044) In some cinbodiments; the human CCL20 epitope, bound:by the antibody-or antigen-binding
portion thercof-of the invention-compriscs one or more amino-acid sequences selected from the group
consisting of:

- residues 7-9 of SEQ ID:NO: 84;
residues.10-19.of SEQ 1D NO: 84;
residues; 20-21of SEQ 1D NO;:84; and
residues.20-22-of SEQID NO:.84,
or the fesidues of wild-type humar CGL20 corresponding to said residues;of SEQ 1D NO:'84.

[0045] In'some embodiments, said human CCL20 epitope further comprises one or more-amino acid
scquences sclected from the group consisting-of:

- residucs 39-55 of SEQ.ID NO: 84;

- rcsidues:39-57.of SEQIDNO: 84;

- residucs '56-67 of SEQ 1D'NO:-84; and

- residues61-70 of SEQ ID'NO: 84,
or th¢ residues of wild-type human CCL20 corresponding to said residucs of SEQ:ID NO: 84.

11
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[0046] Incertain cmbodiments, said human CCL20 cpitope ¢omprises any combination ofthe
amino a¢id §b'quéﬁ¢és c"oﬁ*s'isﬁha 6f'r‘c“sidu‘e§’7-9' 10:19, ‘20:22-e39:55 :5(»57,:5:1&16'1’15761 o‘f:sEQ nf)f
IQ04_7 l In_,ggr.ta_m. cnlbodll.xleuts, S.axc.i.humap C.C.L2p :emtpp@-gqmpgs,f;s, rcs_ssiyss_;Y:Q,:lQ 14“9,,, @Qd, 2..0-
22,06 SEQ.ID'NO:'84; o the residucs of wild-fype Burhan CCI20-¢oiéspoiiding o said rosidues of
SEQDINO: 84: Iii céftain ¢ibodiments,'said humin €CL20 epitope comprises residucs 7:9, 10-19;
202‘22} 39-553'56‘-5,7,-and 61 -"l.‘O,.;offfSEQf:ID NO:.84;.0r ,ih_ciresﬁlu_cs,;oﬁvildégypc;hu,maquCLZQ
~corresponding to said-residucs of SEQ TD' NO: 84. In certain ¢émbodiments; s4id human CEL20
epitopé comprises residues7-9, 10:19,:20:22,:39-57, dnd 61:70'0f SEQAID NO::84, br thic residues.of
wild-typc uman CCL20-CoTrespdndifig 1o said residiics of SEQID'NO::84..

|0'0':i'8] In-certain embodiments; said human CCL20.¢cpitope; comprlscs residucs:7:9,.10:19; and 20-
.21:0f SEQ.ID NO:.84, or the residues. of-wild-type human: CEL20 ¢t idiiig:
SEQ ID:NO: 84..In ccrtain-¢mibodiments,said-human. CCL20 cpnope comprlscs residucs 7-9; 10-19;
20-21; 39:55, 56-67 --»and‘6l-70 ‘of SEQ ID:NQ:-84, or the: residues of wnld-,fygc.human,CC 20!
corrcspondmg to'said-residues of SEQ.ID NO:84. Incertain-embodiments aid;

cpitope compriscs residucs 7-9, 10:19,-20-21,39-57;-and 61-707f. SEQ:1D NO ;84,01 thc rcs1ducs of
wild-type human CCL20 corresporiding; to said residues of»SEQ ID:NO:/84..

|0ﬁ49] In.some embodiments, the human-CCL20. cpnope ‘bound by.xhc antibody-or:antigen-binding

said residucs of

pomon thereof:compriscs one or more-amino acid residucs:of’ SEQ ID-NO?84 (or the residucs. of

$2,53,158,,85,56: 57, ss;;s_e;,fs,o,sssn 67, 63, 64, f65.,I16.6-,96_Z;~6_§’; 69, 4d.70; or dny combintion

thercof.
[0050] The:present invention also:provides-an antigen-biniding portion.of:any of the:anti-GCL20’

antibodies described hercin. Said antigen:binding:portion:may. be;e:g:, a'single:chain anfibody, Fv,

Fab, Fab’, F(ab’},, Fd single-chain, Fv molecule;(scEv), bispécific singlé:ch d
single-chain Fv. multimer; diabody; domain-dcleted antibsdy; or Sifigle: dohdin’ antlbo'“
[0051]. The préserit invention also: provndes avariant, of an anubody or anugcn-bmdmg pomon as:
deséribed heicin, wherein said variant differs. from the,antibody;or-portionzby 15:2; 3;4::5; 6,7,:8,9¢0r.
10/amino acid-substitutions.

. [0052] i onc aspect, thic present invention:provides 'an.ant’iBodyiafrccledfq_g‘afns\txliumag CCL20;
wherein the hea‘vy‘chain variable domain and the light-chain yar{qb]c.domaiq of said antibody
respectively comprise the sequences of:

- SEQID NOS; 9 and 15;
- SEQID'NOS: 9aiid 16;
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- SEQID.NOS: 10.and 16;
= SEQIDNOS: Il and 15;
- SEQIDNOS: i1 and 16%
- SEQID'NOS: 12 and 16;
- SEQID NOS: 13.and 16: or.
- SEQID NOS: 14 and 16.
[0053] In orie:aspect, the:present 'ixivenﬁ'o'np‘rdviiies:’an:antibodyj}vhoschcavy chain c_qmpp"sgsf’S_EQ:
iD'NO: 1 and whose light chain comprises SEQ 1D NOy 7, wherein said aming-acid sequences lack.
-signal.scquences:
[0054] In aiothSr aspect, thic:preséntiiiveritionprovidés:an anfibiody:whose heavy, chainicomipriscs
SEQ ID:NO: I withoitithe;C-terminal lysine:and whose Tight chdin comprises:SEQ IDNO: 7, ’
wheréin said:amino acid sequences lack signalisequences:
[0035] In onc aspéct, the prescit invéntion provides an antibody whosé heavy chiain comprises-SEQ;
ID:NO: 1 and whose light. ¢hain comptises SEQ)D,»NO:s;wheréin:'said.mnino,»_acid,scqunces.iac_lg
signal sequences.
{0056] 1o another aspect, the present invention provides anantibody-whoschicavy chain‘comprises
SEQ ID'NO: 1 withiguit thie’ C-terminial lysinie and whise light'chain comipriscs SEQ 1D'NO: 8,
wherein'said afind acid sequences, lack signal sequences..
[0057]  In ong aspect;.the:present invention provides an antibody-whose heavy.chain corfiprises SEQ
ID'NO: 2:and whose light chain-compriscs SEQ ID/NO::8; whereii sdid amind-acid sequences lack
signal sequenccs:
[0058] To-ariother aspect, i present invention:provides-an:antibody-whose heavy chain.comprises
SEQ 1D'NO: 2'without the C-terminal lysine and.whose light chain.comprises"SEQ ID-NO: 8,
wherein said dmino'acid scqii¢nces lack signal Scqucnees:
[0059}. lioac 'as_;;éct;{th'c .pr’csént',i.nve'mim'p‘r.OVidés:-:aﬂn anﬁboiiy‘_w(hosciliga,yyféhiain'gp;npfisq_s."SEQg
B:NG: 3 and-whose light chain comprises SEQ 1D N, 7, whéréin said artiinoracid séqiierices 1ack
signal sequences,
[0060] Ii doikiér aspect, thie Priscnt invention provides an-antibodywhose heavy chaini comprises
SEQ IDINO: 3 without‘the C-terminal. lysine.and:whose light chain comprises'SEQ ID NO: 7,
wherein said amino acid scquences lack signal scquences.
[0061] In.one aspect, the present invention provides an antibody-whoseé heavy ch'eiinfcompriSes' SEQ
1D NO: 3 and whosE lighit cliain comprises SEQ 1D NO: 8, wherein said amino-acid sequences lack

signal sequences. .
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[0062] In another aspect, the present invention provides an antibody whosc heavy chain compriscs
SEQ ID'NO: 3 without the C-términal lysinc and whdse light chain compriSes SEQ.ID'NO: 8,
wherciii'said amino acid séquences lack signal'sequences.

[0063] In enc aspect, the present invention provides-an antibody whose heavy chain comprises:SEQ-
1D NO: 4 and whosc light chain comprises SEQ 1D NO: -8, where¢in said amifio acid séquences lack:
signal scquenccs.

!005’4] In ariother aspect, ‘the present invention provides an antibody whose heavy-chain-compriscs
SEQ ID'NO: 4 without the C-terminal lysing and whose.light chain,comprises SEQ 1D NO:.8,
whercin said amino acid-sequences lack signal sequcnces.

[0065]) Inon¢ aspect, the present invention providesan ant’ibody’;'thse'Beayyﬁch'aifn comprise_s_i:SEQ
ID NO: § and whose light-chain’comprises SEQ ID NO: 8, wbcgc‘ir_x,s_aid amino-acid sequences lack
signal sequences.

10066] In another aspect, the present invention provides an antibody Wﬁosc:héavy chain comprises
SEQ ID NO: 5 without thic C-terminal lysine and whose light chain-comprises SEQ ID NO:-8,
wherein said amino.acid scquences lack signal sequenccs:

[0067] In one aspect, the present invention provides'an antibody .Wlidsé}lieévji"éhaixi,cdmi)’risc':sSEQ
ID NO: 6-and whose light:chain comprises SEQ'ID NO: 8, wheréin Said‘zitfﬁnb':acid.sc’q_‘uc'nccs,laék
signal sequcnccs.

[0068] In another aspect, the present invention-provides an.antibody whose heavy chain compriscs
SEQ ID NO: 6-without thc C-terminal lysine-and-whose light éﬁaih'édmpﬁsés SEQ ID'NO: 8,
wherein said amino-acid s¢querices lack signal scquences:

10069] In.one aspect, the present invention provides an antjbody whose: heavy chain-comprises SEQ
1D NO: 108 and:whose light chain compriscs SEQ ID'NO:-110: |

[0070] In anothér aspect, the present invention provides an'antibody whose'hcavy-chiain compriscs.
SEQ ID NO: 108 withéut the C-terminal lysinc and whose iiéht.chaiwcqmp_ris,csf‘S’.EQ:ID NO: 110.
[0071] In onc aspect, the present invention provides an antibody-whose heavy-¢hain-comprises SEQ
ID'NO: 108 and whose light chain comprises SEQ ID'NO:112.

[0072] In another aspect, the present invention provides dn'ﬁniibody‘who‘sc heavy chain'comprises
SEQ 1D-NO: 108 without the C-terminal lysine and whosc light chain compriscs SEQ'ID'NO: 112.
[0073] Inanother aspect, the présent invention. provides one or more nucleic acid:molecules, e.g:,
isolated"nucleic acid molecules, cncoding a heavy chain or an’ antggcn;binding po’rtio'n'thcrc'of ora
light ¢hain or.an anliggn-bin'din‘g portion thereof, whercin said heavy chain and light chain or-antigen--
binding portions thereof may associate to form an anti-CCL20 antibody or an antigen-binding portion.
ihereof. In'some embodiments, the nucleic acid molecule-encoding the heavy:chain or an antigen-

bindirig portion thereof comprises a nucleotide sequence selected from the group consisting of SEQ
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1D'NOS: 17-22,25-30, and 109, or said nucleotide scquence without'the sequence:encoding assignal
scquence, if present. The nuclectide sequences of SEQ ID NOS: 17-22.and 109 inﬁy.al,iigj.dp'ﬁohiil!y"f
lack the sequence-encoding the:C-terminal lysine; if present. .Ii Some embodiments, thé fucleicacid
molecule ericoding the li"ghttchain’ or:anantigen-binding portion thereof comprises;a.nucieotide
sequence sclected:from the group consisting of SEQ 1D NOS23,24, 31,32, 111; and 113, 0r said
aucleotide:scquénce-without the' sequence encoding a signal sequence, if present-1n somc.
¢mbodifiiets, thic:one:or more nucleic.acid molecules encode the.heavy chain'or an antigen-binding,
portion:thereof and the. light chain;or’an antigen-binding portion thercofof an antibody_or.portion.as;
described herein, In:certain cmbodiments, one nuc_lcic:ziéid_ molecule-cncodes:both said’heavy. chain,
or an-antigen-binding portion thercof-and said light chain of-an.antig¢n-bifiding pbi.t‘io‘ﬁ‘ thereof:
[0074] 1a one embodimcnt?..‘the:hucleic acid: moleculé'ciicoding the:hcavy chain‘or;an-antigen-
binding:portion thereof, the nucleic acid molecule encoding the;light chain or an-antigen-binding
portion thereof, or nucleic acid molecule(s) encoding the heavy:chain ahd the light-chain’or:antigen-
‘binding porticns thereof; dre:uscd for treating:a subject. i necdithicreof.

[0075] In-another as:p'c‘ct;tﬁé present invention provides a vector.comprising.nuclcic-acid.
scquence(s) encoding the heavy chain or an.antigen-binding portion thereof; the light chaiii or’dn
antigen-biriding poition thereof, or both, of an antibody-of poftion as déscribed:hercin:

[0076] In.another aspect, the prescnt.invéntion provides a _éc'l'll?cxpreis‘ing:t[ic;h'ea\‘ty chainor:an.
aritigen-binding portion thercof, the light chain or an antigen-binding portion-thereof, or.both; of an
antibody or.portion ag:described hercin.

[0077]  In dnoihef aspect, the présentinverition' providés & miéthod for making anaritibody:or portion
as described hicrein; comiprising maintaining-a cell as described Herein-under conditions appropriate
for expression of the antibody or-portion. In some embodiments, thie methiod comprisésithe'stcp of

isolating the antibody or-portion.

[0078] The:present invention also'provides a fnethod:of prodicing fa:bjbiiddma?that;scp;cics._anfanti;*e
CCL20 antibody. In certain cmbodiments, the hybridoma produces an antibody-that binds:towild-
type-human CCL20. The invention also.provides-a hybridoma produced by the:mricthods:6f the
invention: Optionally, the monéclonal antibody.sccréied b tie hbridomatis collected and-caribe
farther puarificd (2., 's’ub‘s‘tami'allylpuriﬁéq, isoiz’xtc’@); ‘Inother-cmbodiments; the method further:
compriscs determining the nucleotide: sequence of the monoclonal:antibody secréted by the:
hybridoma.

10079] In another aspect, the present invention ptovides a ébr’n_‘gbsition.fc‘ompﬁs{ing.an antibody or.
poriion as dcscribed hercin and-a:pharmaccutically-acceptable vehicle or;carrier. '

[0080] 1n.one aspect, the antibody or portion as deséribed herin:is used as'4 edicaimcat. In-cértain

cmbodiiments, the antibody &t portion as desciibed hercin is used.for treating.a subject in necd thereof:
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In particular cmbodiments, the-antibody-or portion is used to treat a CCR6-associated condition, 4.
‘CCL20 associated condition-or both. Such conditions iniclude but arc not limitcd to inflarmatory.and:
‘auto-immuné diSbaScsé particularly arthritis, é‘s_j_iecially k'h‘cumat,o’id-an’hri;i's*_, atopic or-allergic-
‘dermatitis, and psoriasis. .In another: particular embodiment, the antibody-or portion is, used fo treat
cancer. “The antibody or-portion may be'used to treat, e.g., Grave's discasc, vitiligo, iyperthyroidism;
rheumatoid-arthritis; psoriasis, atopic-dermatitis, contact dermatitis, 'Crohnis.diScési;,?ihﬁaminatory~
bowel discase, B-cell maljgnancie‘s, breast adenocarcinoma, chronic Hepatitis, contact dermatitis,.
‘glioblastoma, hepatocellular.carcinoma, human papillomavirus infection of the cervix, mycosis
fungoides, panc_rcétic adenocarcinoma, periodontal disease, thyroid papillary carcinoma, pustilosis
‘palmaris et plantaris, conditions.dssociatcd with’macillopapular exiifithema, cpidermolysis bullosa;,
‘alopecia drcata, multiple sclerasis, polymyositis, -‘den1xatomyo§itis;,'Echqgi';S?diée,a;c;-a¢ﬁ1¢ig§n¢réli?ﬁ?d
‘exanthcmatous pustulosis, vasculitides, juvenile idiopathic arthritis, sarcoidosis, bronctiial asthima,
allergic rhinitis, renal allograft rejection, grafi-versus-host disease, liver allograft ’r‘ejeciioii;;éhrbnic‘
‘obstructive.pulmonary disedse, cystic ﬁbro’sis,-.gl'om‘ei’uloncpt'xr’ili’si nes;pffa,tory- syn_cyﬁaﬂ Vvirus:
infection, multipic'myeloma, and/or. Langerhans cell histiocytosis,
10081} In somc embodiments, the-anti-CCL20 antibody or.portion is‘usédifo-reduce:CCL20-
mediated chemotaxis of ECR6+-cells in & subject in néed thereof.:
[0082] In somc’:binbodi‘rhénts‘»_, the present invention provides:
1. .Amonoclonal anii-human CCL20 antibody.: or an antigén-binding portion.thércof,:whercin
said antibody compriscs @ heavy chain.whose complementarity detéimining région: 3 (CDR3)
‘comprises SEQ ID.NO: 67 or 68.

2. "The-monoclonal antibody or antigen-binding portion of cmbodimeit I5 whercin the:
complementarity-determinirig region 1 (CDRI)_,;ébmplélﬁcr’itaifity:‘dét‘cnhihiﬁgftcgibnéii
(CDR2); and complementarity detcrmining.region3 (CDR3) of said heavy:chain:respectively
‘comprise amino;acid'scquences selected from the group consisting of:

2 SEQIDNOS:60,64, &d 67;
‘b)  SEQIDNOS:60,%63;aiid 67;
€)  SEQID'NOS:61, 65, and 68;
d)  ‘SEQID'NOS:'77, 79, and 67; and
c) SEQ ID'NOS: 78, 80, and 68.

3. A monoclonal anti-human CCL20 antibody or an antigeri-binding portion thereof, whercin
said antibody comprises a light.chiain'whosé complemeiitarity: determining;fegion 3(CDR3).

comprises SEQ 1D NO: 75
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4, “The monoclonal antibody or antigen-binding portion of cmbodiment 3, wherein the
compleméntarity détermining region:1 (€DR1), complementarity detérmining région 2
(CDR2), and:complementarity determining region.3 (CDR3) of said light chain respeciively.
-comprise amino acid sequences selected. f.ron'g_'thc‘, group consisting of:

‘a) SEQ ID.NOS:70, 73; and 75; and
b)  -SEQID.NOS:71,73,and 75.

S. “The anitibody or antigen-binding portion of embodiment 1 6r 3; whereiii‘the‘heavy. chain of

said antibody comprisés a CDR3 comprising SEQ1D NO:67 of 68 and the light chain of said.
dntibody comprises.a CDR3 comprising SEQ 1D NO:.75.

6. The antibody or’ antigen-binding portion according to é'd’ibbdix'rient§2"dr;4:§'ivhcré;in séid‘.fh'e'a‘\f}:
chiain' CDR1, GDR2,’and CDR3 and said Ught-chainzzciﬁkl,.Csz,:anaj;chRs respectively:
‘comprisc-amino acid sequences sclecied from the group:consisting of:

a) SEQID.NOS: 60, 64,.67, 70, 73, and 75;-

b) SEQ 1D NOS: 60, 64, 67, 71,73, ahd 75: .
©)  SEQIDNOS: 60,63, 67,70,73, and 75; |

d) SEQ ID:NOS: 60, 63, 67,-71,.73,and 75;,

¢) - SEQ IDINOS:61,65; 68, 70;.73;and 75;

). SEQ ID:NOS: 61, 65, 68, 71,73, and 75,

g) SEQ ID NOS: 77,79, 67, 70, 73, and 75;.

B SEQIDNOS:77,79,67,71,73,and 75;

i)  SEQIDNOS: 78,80, 68,70, 73, and 75; arid.

)] SEQ IDNOS: 78, 80, 68,71, 73, and.75..

7. ‘A monoclonal anti-human CCL20 antibody or-an afitigen-bindingportion iher‘e'o'f;; wheréin .
said anfibody. compriscs 4 licavy chaini Whose variable dormain.comprises anaming:acid
sequénce selected from SEQ ID.NOS: 9-14.

8. A monoclonal‘anti-human CCL20 antibody oran antigén-binding portion thercof, wherein.
'sdid antibody comprises a light chain-whosc variable:domain‘comprises SEQ 1D NO: 15.or:
16.
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10.

The antibody or antigen-binding portion according fo cmbodiment 7 or 8, wheréin said heavy
chain variabl¢:domain and said light ¢hain variable domain respectively comiprisc. amino acid
sequences sclected from the-group consisting of:

a) SEQ ID NOS: 9 and 15;

b) SEQID NOS: 9 and 16;

c) SEQ ID-NOS: 10 and 16;:

d) ~ SEQIDNOS: 11and 15

¢)  SEQIDNOS: 11 and 16;,

f) SEQ.ID'NOS: 12 and 16;

g) SEQ ID'NOS: 13 and-16;:and

h)  SEQID.NOS: 14 and 16.

A mionoclonal anti-human CCL20 antibody whose: heavy chain comprises an‘amino-acid
sequenice selected from the group consisting of SEQ 1D:NOS: 1-6 without-the signal sequence
and SEQ1D'NO: 108.

A morioelonal afii-himan CCL20-arntibody:whosc: heavyzchain compriscs:an‘aminoacid
seqiierice selected from the.group consisting of SEQ 1DINOS: 1-6 without the signal sequence

and SEQ ID NO: 108, whercin said amino aéidiquudi;fééﬁgg«_ekjs‘ghcj Csterminal lysine:

A monotlional anti-humanh CCL20 antibody:whose:light chai.comprises an amino-acid
sequence sclected from the group consisting.of SEQ 1D NOS: 7 and 8 without thé signal
scquence and SEQ 1D NOS: 110 and 112,

The anitibody -according to any, one-of-embodiments;10-12, wherein said heavy:chain-and said
light chain respectively comprise amino acid:sequences:selected from the group consisting of:
a) SEQIDNOS: I and 7.
b) SEQ ID NOS: 1 and 8;
¢) SEQ 1D NOS: 2 and 8;
d)  SEQIDNOS:3and;

) SEQ.ID NOS: 3 and 8;

f)  SEQID NOS:4and8;
g)  SEQIDNOS:5and8;
h)  SEQ-D NOS: 6 and 8;
i) SEQ 1D NOS: 108 and 110;and

18



WO 2012/068540 PCT/US2011/061525

. SEQID'NOS: 108:and 112;
whércin said arino #¢id sequericéslack signal Sequeiiccs, if presént, ahd'wherein SEQ,ID

NOS: 1-6 optionally lack:tlie C-terminal lys;inc.

14 A monoclonal.antibody Whosc heavy chain comprises SEQ ID-NO: 108 and whosc:light;
chainéomprises:SEQ1D NO: L10:

Is.  Amonoclonal antibody whose heavy chain comprises SEQ 1D NO: 108 without thie C-

ferminal lysine and whosé light chain comprises'SEQ 1D NO: 110.

16 A monoclonal-antibody whose heavy chain comprises SEQ ID:NO: 108-and whose light-
chain:comprises SEQ ID'NO: 112,

17.  Amonoclonal antibody whose licavy chain comprises SEQ ID NO: 108:without.the:C-

terminal lysinc:and whosc light chain:comprises SEQ:ID NOZ 112.-

18. A monoclonal aniishumah CCL20 aiitibody, of an:antigen:binding'portion-thereof, that binds
(6 the sariie Spitope;of human CCL20.as'the monoclonal antibody-or-antigen-binding portion.

of any oneiof embodiments:1417.

19, A monoclonal antictiinian CCL20.antibody; or anzantigen‘binding portion thereof; that
cormpetcs.for binding torhuman CCLZ0 with-the. monoclonal antibodyor antigen-binding’

portion of any-onc;of-cmbodiments 1-17.: *

20. A monocional anti-hurman CCL20 antibody, or an:antigen-binding portion‘théreof, that cross-
competcs for binding to human CCL20 with the- motioclonal antibody:or-antigen iiiding,
portion of any onc.of émbodiments 1-17:

21,  Themonoclonal antibody or.antigen:binding portion:of any one-6f ciribodiments-1-12;

wherein the antibody-is a humanized antibody.

22.  The.monoclonal antibody, or antigen-binding portion of any-ong:of cmbodimenis 1-6, whercin
the framework regions of said heavy chainutilize-a IGHV 1-46*03.hurian gérmliné Scquence;
and whércin ihe framéwork régionsiof:said light chain utilize a [GKV1D-39%01 human

gerifilin¢ sequence..
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23, The monoclonal antibody of any one of embodiments 1-9%and 18-22, wherein said.dntibody.

compfises a human 1¢G1, 18G2, 1gG3, or 1gG4 constant.dothain.

24. .Amonoclonal anti-human:CCL20 antibody,-or an antigen-binding portion, thereof, whose:

‘ihe group consisting of SEQ ID-NOS: 39,41, and 43.

25. A monoclonal.anti-human CCL20-antibody, or-an antigén-binding portion théreof, whose:
light-chain comprisés a-variable domain ¢omprising an amino acid Sequichce’selected from the;
group consistifig of SEQ ID:NOS: 40, 42, and 44.

26, The:antibody or antigen=binding portion of cmbodiment'24.or 25, whefeii said:hiéavy chain
‘comptisés-an amino.acid scquénce selccted from'the group consisting of'fS'EQ'f_'l‘D NOS: 39,
41, and 43 and wheréin said light chain comprises-an amino acid'sequence selceted from;the,

group consisting of SEQ ID NOS: 40,42, and 44.

27.  The antibody of cinbodimeént 26, whercin said heavy chain and said light chain:respectively
:comprisc amino acid sequcnces sclectcd from the group consisting of:
ay  SEQID NOS: 39 and 40;
'b) SEQD:NOS: 41 and-42;'and
¢) "SEQ ID'NOS: 43 and 44.

28. A monoclonal anti-human CCL20.antibody, or an antigen-binding portion theredf; whetéin:
said antibody compriscs a‘heavy chain comprising SEQ 1D NO: 39:and a_li_gflt'chaib
¢omprising SEQ ID,NO: 40.

9;  “The monoclonal aniibody or antigen-binding prtion of any onc of efabodimments24:28,

whercin 3aid 'antib'o(“l)( i$.a chimeric antibody.

30,  “The antigen-bindingportion of any onc-of cmbodimerits 1-9,18-22; and 24-28, wherein said
portion is a singlc chain antibody. Fv, Fab, Fab’,'F (ab’), Fd,.singlc 'chain,vadlcctilc (sc:'_FV),
bispecific single chain Fv dimer, diabody, domain-deleted antibody or single;domain antibody
(dAb). |
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3L

32.

33.

The monocional antibody or antigen-binding-portion according to-any onc of embodjments 1-
the group consisting of*

A): docs not.bind to human CCL16;

by bindsito cynomolgus or rhesus CCL20; but.not1o:mousc or'rét CCL20;

©) has i binding affirity fof hman CCL20 of70,pM o lessiising & rionovalent surface

‘plasmon rcsonanceiassay;.

d) has a binding affinity for human CCL20 of 12 pM.or lessusing a bivalent-surface,
:plasmon resonance. assay; .

) has a binding affinity for huinari:CCL20.greater:than. thﬁtidf‘hulﬁdﬁ‘CCké;

) has aseléctivity for human' CEL20 over fuman GX3CL1, GXCL1, CXCL2,CXCLA,
CXCL8, CXCL9, CXCL10, €XCL12, CXCL13, CXCL16,CCLI; CCL2; €CL3,,
CCL4; CCLS, CCL7, CCL1 L, CCL13,/CCLI6,CCL17;CCL19,,CEL2Y, CCL22,
CCL24, CCL25, €EL27, CCL28,; or XCLI;

g) reduces Human CCL20-induced chemotaxis of CCR6+ cclls with an [Cs:of 1.7.nMor

less;

h)  reduces human CCL20-indiced chémotaxis of CCR6# calls'in vivos

i) reduccs human CCL204inducéd chermiotaxis-of CCR6 + cells invitro;
7) reduccs progression of arthritis Symptoms in a-subject;

k) reduces ostcoporosis, bone crosion, or new: boiie formation in.a subject;

l) reduces cartilage oligomeric matrix protein (COMP) serum level§iifia subject;

m)  reduces mRNA levels.of RANKL, RANK, TRAP, or cathepsin K in a subject;

'n) teduces progression of atopic dermatitis in a-subject; and

0) réduces progression of allergic contact-dermatitis in a subject..

.A monoclonal 'anti-human CCL20antibody, or an antigen-binding portion thercof,'that birids.

to"an epitope of human CCL20:comprising.-on¢ or‘mor¢ amino. dcid sequences selécted fonr
the group consisting of:

a)  residues7-9 of SEQ ID NO: 84;

b) residucs 10-19 of SEQ ID NO: 84; and

¢) - residues 20-22 of SEQ ID.NO: 84.

“The monoclonal antibody or antigen-binding portion.of embodiment 32, wherein said cpitope-

compri_sc;srcsidpcs 7-9, 10-19,.and-20-22-of SEQ.[DANO: 84.
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34,

35.

36.

40.

41,

39.

The monocional antibody or antigen-binding portion of embodiment 32, ihercin said cpitope

further compriscs one.or more amin6-acid sequences Selected from the gfoiip:u)‘ris‘iStihg‘pf»:
-a) residués 39-55.of SEQ 1D NO: 84;
') rosidues’56-67 of SEQ ID.NO: 84; and

c) residues 61-70.of SEQ ID NQ: 84.

‘T,h'c'mo'rioc':lo‘rial,‘anﬁbodx or antigen-binding portion of-embodiment’34; whercin said epitope
“compriscsresiducs 7-9, 10-19, 20-22, 39-55, 56-67; and 61-70 of SEQ 1D NO: 84.

An isolated nucleic acid moleculé éncoding the Iié’a\'(y;;éﬁain‘ or-an‘aniigen-binding portion

‘thercof of an.antibody or portion.according to:any 'Oqe_‘foc,mbodimggis. 1:35..

.An isolated nucleic acid molccule encoding the light.chain’or-an ﬁntigénéﬁibdflig?ponibn‘

théreof of an antibody or portion according;to. an;)"“oné,o’f‘?cn{bodhncnt,s 1:35.

An isolated nuceic acid mojecule:cgc_odijn‘g__thg'kh‘c"zgy;.jg:_'c_haiﬁf‘c;franzaﬁiigﬁn;biﬁdiﬁg;paf{ioﬁ

‘thercof, and the light chain'or'an datigén-binding poiriion thercof, of an antibody or portion.

.according to. dny dnc of embodiments:1-35;

An isolated nuclcic:acid molecule en’éﬁdihg"’thc'hééi{j‘ifé}\i'a'ih?or.:ah‘,”antigfe:’_ﬁ-’Biﬁdii;g-poﬁih

thercof of a:moncclonal anti-human CCLZO:antibodf_y; ‘wherein said-nucleic.acid molecule
-comprises a nucleotide sequence sclected from the group consisting of SEQ-1D NOS: 17-22;

25:30, and: 109, or said nucleotide sequence withouf'thé seqiitnce ehcodinig a'signal sequence;

if preserit.

An isolated nucicic acid'molecule.cncoding the light.chain or an antigen-binding poriion
thercofof a monoclonal anti-human CCL20 aniibédy; wherein sid micléic-acid molccule
compriscs a nucléotide scquence seleéted fromi t'hé’:gijdﬁj_),.TCO_rjs}jstihg_;gffSEQlID_NQ_S_: 23,24,
31,:32; 11 and 113, or said nucleotide scquence \\Zighq'm the sequénce-encoding a:sigral

sequence, if present.

The isolatéd-niicleic-acid miolecule:of embodiment-39-0r:40, whercin:said nuclcic. acid-
molccule comprises a-nucleotide sequence:sclected:from the group-consisting.of SEQ:ID
NOS: 17-22, 25:30, and 109; or said nucléotide Sequence without thc sequerice encoding a.

signal scquence if present; and wheiéin-said fiucleiciacid molecule further comprises a.
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-43:

45..

4.

47,

48..

‘nuéleotide sequence sclected from the group consisting’of SEQ ID NOS: 23, 24, 31, 32, 1113

and }13; or said ucléotidc.séquence Without the sequicrice éncoding a signal scquence if

_present.

Usc of (1) a nuclcic acid sequcrice encoding the hEdvy chain or an aﬁtigén?binding fiortion
thereof, (2) @ nutleic-acid sequénce ericoding the light chain or.an anﬁgcn;i}‘indingipprtibn,
the’rcof,_ or'(3) both, of an antibody-or portion accordingto any one of embodiments 1-35,.as-a:

medicament.

A-recombiiiaiit vectoF comprisig:(1).a micléic acid sequience encoding theheavy,chain:or:an

dntigen-binding portion thercof, (2).a:nucleic acid scquence encoding the-light chain or an.

antigen-binding poriion itieredf; or (3) both,of an antibody of portion atcoiding to any onciof

embodimerits 1-35.

A host cell comprising a first nucleic acid sequence encoding;tic-heavy-chain or an'antigtn-
binding portion theicof of an antibody or pariion accoiding 16:any.one of mbodimicats 1-35,
said first nucleic acid Sequénce:perably linked to:an expression’control clement, and a.
scconid nucleic acid-scquence encoding the light chain or-an antigen-binding portionithereof
of said antibody or portion,.said:sccond nuclgit;acid-sequencé operably-linked to-ar

cxpression contro] elerfient..

A miethod of making:an anti-human-CCL20-antibody or-an antigen‘bindiiig portion theredf,
comprising mainiaining the'host céll of eibodiment 44 undet conditiois appropriate for
cxpression of the antibody:or-portion.

.

“The:method of embodiment 45; furthc comprising isolting thé:aftibody: o poftion.

A composition comprisitig the monvclonal iitibody or'anti ggn(—iiih&ingpgr,tipn;gfany oncof°

embodiments 1-35 and a:pharmaceutically acceptableivehicle or:carricr:
A mcthod for treating'a subject iti'need th'(:rcotz comprising;administering to the;subjcct.an.

effcctive amount of the. antibody-or antigen-binding portion of:any onc of embodiments I-35

or'thc composition of embodimeni 47.
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'49.  .A method for treating a-condition in a subject.in need thercof, comprising administering:to'the
subject an cffective amount of the antibody or-antigén-binding portion of any onc.6f

-cmbodiments’1-35.or the coniposition of cinbodiment'47.
50.  The method of embodiment 49, wherginssaid condition is.2 CCR6-associated condition.

‘51, ‘The méthad.of -c‘r‘nbb‘diincnt.49,- wherein said condition is an-autoimmune;or.inflammatory

-condition.

53, The iethod of cibodifnent 49, whrcin said conditioi i§'fhietiriatoid-arthritis; psoriasis;
atdpic dermatitis, contact dermatitis, Crohn’s diseasc, inflammatory bowel discase, Grave’s
discase, vitiligo, hyperthyroidism, chronic hepatitis, human:papillomavirus-infection of the

cervix; mycosis fungoides, osteoporosis, or periodontal discase.

S3:  Amethodiforréating cancer, comprising-administering to-a:subject.an cffective amount of
the antibody: or-antigen:binding portion of any-onc of embodiments 1-357or the.Comiposition-

of.cmbodiment 47.

54, The method of embodiment 53, whercin‘said cancer is:a.B-c¢ll:maligrancy, breast
adcenocarcinoma, glioblastoma, hepatocellular carcinofa, pancreatic-adenocarcinoma,’or

-thyroid papillary.carcinoma.

55, Amethod for reducingCCL20-mediated chemotaxis of CCRG cells ina subjéct i ficcd"
thercof, comprising-administering to-the subject the: ‘:iﬁtib?icl\x;o’r’aﬁfig;éhiﬁinﬁihgipdﬁion ofi

any-onc of embodirnen(s:1-35 &r thé corposition oficmbodiment 47..

56. . A method for.reducing CCL20-mediated cheniotaxis 6f CCR6# cells iﬁ.ﬁiﬁb,'us’{ﬁgi'tﬁéz
dntibody or ahtigen-binditig portiofi’of.any oné of cribodiments 1:35-or thic composition-of;

¢mbadiment-47:

§7.. A method for trcating a condition in:a siibject, comprisiiig ddminiStéring’ tO'tthuf;ject: the:
antibody or antigen:binding portion-of ny-oné.of embodiments 1235.or the. composition of
embodiment 47; wherein said condition is:selccted from the:group consisting of:

a) -articular lesions of extremities distal to.the-clbow or’knee;

b) erythema;
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~
¢)  swelling;
d) -increased cartilage oligomeric matrix protéin (COMP) serum levels;
¢) increased mRNA levels of tcceptor activatof for nucleat factor «B ligand (RANKL),

recepior dctivator for nuclear factor kB.(RANK); taitraté resistant acid:phosphatase
“(TRAP), or cathépsin'K;
f) "dtopic dermatitis; and

g) allergic contact dermatiis;.

'S§:  Use of the ahtibody or. antigérisbiiiding portion. 6f:any orie of embodimicnts 1-35.or the

cémpdsition of embodiment 47-for the manufaciure of a medicament.

'59:  'Use-of thé antibody. or antiged=binding portion of any oné of ¢mbodimerits 1-35.0r the

composition'6f cmbodiment 47 as'a:medicament.

,Bricf Description of the Drawings.

[0083) FIG. 1 is.a graph showing that CCR6 deficient rhice:are less sénsitive to cdllggm}inddcc&
arthiitis than'wild-type mice. ‘Wild type, CCR6™ mice; Het, CCR6™ mice; Knockout, CCR6- mice.
See EXampl;;,].

10084] EIG.2 is‘4 graph showing that CCR6 déficicht mice extiibit.impaired infiltration of T-cclls
(a4 indicatéd by*CD3 levels) in collageii-iniduced afthritic icsions in comparison to.wild:-type mice;
Data shiown are-mcans + SEM from one-cxperiment (n=7 mice per group). *p<0.05, #*p<0.01. Scé
.Example 1.

[0085] FIG: 3 is-a.graph showing that-CCR6 deficient mice exhibitimpaired infiltration of
macrophages (as indicated by F4/80 levels) ‘in collagen-induced arthrific lesions in‘comparison to
wild:type:micc; ‘Data shown-arc means + SEM from-one cxperiment (n=7 mice per group).
*¥5<0.01, Sce:Example 1.

[0086) EIG. 4 i$'a’graph showing:that in comparison to wild-type'micc, CCR6 deficicnt miceare
resistanit to inéreascd ear thickness in a dinitrofluorobenzene (DNFB)-induced allergic contact
dermatitis model.. WT, wild-type mice; KO, CCR6 deficient mice. Sce Example 1.

[0087] FIG: 5 is'a graph showing that:2F5-5 MAb.inhibits CCL20-induced chemotaxis.Sce,
Examplc 2.

j0088] FIGS. 6A-C depict scquence alignments of variable domains of antibodics of the invéntion
(SEQ iD NOS:-9-16) with thosc of moiisc anfi-iuman antibodics 36F7C10 (VH: SEQID'NO: 39;
VL: SEQ ID NO: 40) and 42G5B10 (VH: SEQ 1D NO: 43) and - with germline.sequences IGHV -
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46*03 (SEQ ID NO: 57), JH4 (SEQ ID'NO: 58), and IGKV1D-39*01 (SEQ ID NO: 59). Kabat and
Chothia definitions of cach CDR arcindicated. ABM67212(SEQ ID NO: 82) and BAH04867.1
(SEQ ID NO: 83) arc human antibodies from which the framework regions of the shown humanized
anitibody chains were derived. 'Se,e,Examp'!cS._

[0089] FIGS. 7A-C.arc tables depicting the inhibition of in vitro chemotaxis by.different
combinations of humanized anti-human CCL20 antibody chains. Data répresent thrce trials; except
where indicated. ‘See Examplc 4.

10090] FIGS.8A-C depict three independent trials performed to assess the jnhibitory effect of the
humanized HC2/LK?3 anti-human CCL20 4ntibody.. The HC2/EK3 antibody i§ showni to inihibit
CCLZO-induc;;d'cherﬁoté'xis.- Values for.1Cs, 'cho_,-aﬁd-‘lc:gs.érc‘shc’)»‘vﬁ for cach experimerit. Sec
Examplc 4. .

[0091] FIGS.9A-C depict-a series of graphs:showing that humanized antibodies B) HC2/LK3 and.
C) HC2/LC3 demonstrate dose dependent inhibition of ccll migration comparable to that'of A)-mouse.
antibody 36F7C10'in a-transendothelial migration assay. See:Example 4.

[0092] FIGS. 10A and B.depict Biacore™ scnsograms demqnsgmtiﬁg. that the A) HC2/LC3-and'B)
HC2/LK3 humanized antibodies bind to human CCL20.in a-concentfation-dépcndent. fianner. Sec’
Examplc 5.-

[0093] FIGS. 11A-D demonstratc that.anti-human CCL20.antibodics specifically.bind to human
CCL20. An ELISA assay-with platc:bound®CCL20 and other.chemokines'(at 1 g/ml) wasiused:to
détect binding of A) 36F7C10 and chimiericantibdics;:and B) humaiiized’HC2LK3 and HC2LC3
antibodics. C) An ELISA assay With His-tag anchored CCL20 was used' to-detect binding, D).
Biacorc™ cxperiments.confirm that anti-human CCL20 antjbodies bind to humanCCLZO, and exhibit
negligible bindingto CXCL4. Sce Example 6. '

[0094] FIG. 12 shows an-amino acid scqucnce alignrent bétween.a56-residuc overlap.portion of
CCL20 (SEQ ID NO: 114) and CCL16 (SEQ.ID NO: 115). ‘See Example 6.

[0095] FIGS. i3A and B arc a scrics of graphs showin

human CCL20 antibodies react specifically with CCL20 and do 16t réact with CCL16. Scc Examiple
6.

[0096] FIG..i4"shows-amino acid sequence alignments between human-(SEQ 1D NO; '85), rhesus’
(SEQ ID NO: 86), cynomolgus (SEQ 1D NO: 87), and mouse (SEQ ID NQ: 88) CCL20 orthologs.
Sce Example 7.

10097} FIG.:15 is a schematic represeatation of anti-human CCL20 antibody dctection in ELISA

howing iliat A) chiméric:and B) humanized.anti-

assays: .Sce Example 7.
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'[0098] FIGS. 16A-C:depict a series of graphs demonstrating that A) chiiméric and.B), C) humanizéd:
“antj-hurnan CCL20 astibodies biid effeétively to Humaii, rhésis, and cynomolgus CCL20, biit ot t6-
mouse CCL20. Se¢'Example-7. |

[0099] FIGS. 17A and B dc,pict;graphs‘de_:mpnsn'aiing_‘tﬁ_at_.human_i‘zgd and chimeric anti-human
CCL20 antibodics bind cffectively to thman‘, rhesus, and cynomolgus CCL20, but,not to rat.or mousc
CCL20.- The B) hurrianized‘and A) ehirmcric.antibodies retain thic biriding specificity of A)ymouse
antibody 36F7C10, from which'they are derived. ‘Sec Example 7.

10100] FIGS. 18A and B show the results of epitope mapping,of human CCL20°by
‘hydrogen/deuterium c_xc‘;&ahgd, “This’éxperiment utilized:a-variant 6f hurian CCL20(SEQ.ID NO:':‘{:SAj):

from R&D'Sysiems’in‘which thié sccond iolast icsidueiisia Diinstead of the.N shown in:theswild-type
‘sequence. -A) The.deuteration level.of each.residue:of CCL20 is'indicated:at‘four-time;points (from
top: 150's, 500 s,,1500 s; and 5000's). B) Structure of humain CCL20; indicating an-cpitope bound-by”
,antibodics of the invention. ‘See Example 9.

[0101] FIG.19is a pair of graphis dcmonst‘ratin‘g'that;mowchéRSémnsaugcd;BB—,‘QG cells migrate.
stoward both mousc and human CCL20. See Example 10,

{0102] FIG; 20 is a graph showing that mouse, ¢himicric; arid:huranized anti-hiinian €CL20
anitibodics inhibit mous¢ Té’@cll-migfh(ib‘iiiiéW‘zifd.h‘ﬁmaﬁ‘_GCiL;ZO:iﬁ_fvi,vbE'ih"’a'd'osc-‘&cpcnd;:mf:féé}ﬁqm
Scé Exatriple 10.

[0103] FiG. 21 is a.graph showing that hamsicr-anti-mouse:CEL:20 MAb:2FS5-5-r¢duces:collagen-
‘induced arthritis'symptorns in niicc. Sc¢ Examplé 11.

[0104] FIG.22:is a table of individial-animal clinical scores demonstratingthat:2F5:5. MAb reduces
progression of “collagen-induced arthritis symptoms. ‘Sec Example 11, |

[0105] EIG. 23 s a graph depicting the étéding-'df mGiiSe aws by X-riy Scoring; 2ES-5-MAbis
shown to feduce bone pathology in miice with collageii-induced arthritis. Cont:-controlIgG. See
Examiplei 1. '

[0106] EIG: 24 depicts examples of scorcd X-rays indicating:bone pathology in the paws of micg
with collagen-induced arthritis. O: osteoporosis, E; bone:crosion, N:ncw bofi¢ foﬁhétié'xi.. Sée
Example 1. )

[0107] FIGS. 25A-C-show measurements of a marker of cartilage-destruction,-scrum cartilage
;)]igofnpric matrix protcin (COMB), in a-collager-induced arthritic:mousc model. A) Calibrator.data
with a COMP sfandard. .X:axis, uniits/liter; Y- axis; optical density at 450.nm. B) Platc template;and
raw data for micc tredted with a hamster control 1gG or 2F5:5:MAb. :C) Data from inQiyidg}aglagnngls
_demonstrates.reduccd COMP: Icvels-in:animals treated with 2F5-5 MAb comiparéd fo animals-treated

with control 1gG-antibodies. SecExamplé11.
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[0108] FIG. 26 is.a graph showing that 2F5-5 MAb dccreases:scrum 1évels.of COMP in mice.. Gtrl.
1gG: isotypé-matched antibody: CCL20 mAb: 2F5-5 MAb. Séé'Exanljplc 11.

[0109] FIGS: 27A and B arc:graphs showing that 2F5:5 MAb reduces:'mRNA -cxpression of
ostcoclast markers A) RANKL and RANK, and B) TRAP and Cathepsin K. -Ctrl IgG: isotype-
matched antibody; CCL20 mAb: 2F5-5MADb; Y axis quantitative PCR units.- Séc éiampic‘z,i"l.
[0110] FIG. 285 a grdph showing that 2F5-5 MAb ha‘s%a‘_prophylacﬁc cffect on ;g'l'i;cgs,c_::é‘-'
p'h'os;?baté isomerase-induced arthritis in.micc.. See Example 12. -

[0111] FiG: 29iis a graph showing that 2F5-5 MAb'supprcssesithe progression ofioxazolone-
induced atopic defmatitis in'mice. Seé Example 13.

[0112] FIG. 30is a graph showing that 2F5-5 MAD inhibits dfixii1'r'oﬁu_ombcnzgnc{nduccﬂ allergic

contact:dermatitis (as measured by ear thickness) in mice. -See*Example14.

Deétailcd Description of th Invention

[0113] This.invention is'directed to aritibodies that specifically:bind to-GCL20.0r a portion theredf
(e.g., an antigenic portion ihercof). The-inverition'is also di'réétéd’:tosantigén;biﬁdingfpénioné:Qf’s:{id
antibodies: In-one.embodiment, the. antibodies ricutralizeione-or:more activities,of CCL20...An.
antibody is said to bind specifically to CCL20 if it docs not substantially:bind to non-CCL20
molccules. Substantial binding is, for example, binding witha'Kp of £: l"OOi“tin;—;Bx‘éfc'iab!x"S'1hah. 10
nM, I nM, 100'pM, 50 pM., 40 pM, or 35 pM as dctermined by Bigcorc™ (in bivalent-format).. in onc
cmbodiment, theantibodiés or portions bind specifically to:human CCL20;o0r-a:portion thereof, to
somec.sequence; variants of human:CCL20 such as allelic.variants,-and may also cross-react with
CCL20 from other species: In-one embodimeént, the-antibodics 6?'§6ﬁi6risfhh‘vé;i§i!hdin'_g’_"s'!I'_it:ci»ﬁéiAtﬂy;
for-a wild-type (alsd feferfed to as naturally dccurring or endogenous)-Human CCL20. 5,(11_\195_5,
othiciwise indicated; “human CCL20” refers to-wildtype-humaniCCL20. “The amino acid sequénce of
a.wild-type human CCL20 wiih the signal scquence is:shown in-F1G. 14(SEQ'ID: N.OE”SS_). The.
amino acid sequence of a wild-type: human:CCL20 without the signal sequence:(residucs 1-26:0f SEQ
ID NO: 85) is found in SEQID NO: 99 (scc Table .1_8); FIG: 18 dcpicts.a variant of human CCL20
without theisignal scquence (SEQ1D NO: 84) whercih the qcxt(fgo.lésj_rg@ic’_l;ué isa ]_)« instcad-of the-N.
as in the. wild-type:sequence, (SEQ ID NO: 85). In some embodiménts, thic:dntibodies ¢ portioris bind.
to wild-type human CCL20,,6r human.CCL20. wherein the ncxtto last residue is.a D instead of the N
showniin the.wild-typé:sequeice; either scquence with:or without the signal sequence (e:g., SEQ 1D
NO: 84, 85, or 99). In a-particular cmbodiment, the antibodics or potiions:bind specifically to human,
rhesus, and cyhorolgus CCL:20 but do not bind.to mouse o rat CEL20.

[0114] Theantibodies and .antigcn-bindir_lg'pgrfions._thcrcof described hergin can be-purificd and/or

isolated using known techniques: - Antibodics or portions.that aré:“purified” ot “isolated” have.been
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separated’ away- ‘from.moleculcs.(e.g:, peptides)of their:source of origin (e:g., the supemmatant ¢ of cells;’
‘in‘a:mixturc such as in a mixturc of antibodics in a library; etc’);-and include antibodics obtained by
'methods described heréin or other suitable methods.. Isolated:antibodies include substantially pure:
(e:g., casentially purc) aitibodics, as well as:antibodies produced’by chemical synthesis, recombinant
techniques and acombination:thereof. |

[0115] Morc specifically; the invention relaics t6 anti-huinan CCL20 dntibodieés; ahfigg'nrbiﬁairi'gf
-portions (i.e., portions) of thic antibodics, the light_’cha’ins,of»the,'antibodies,.l'hc,bea\f)_/ chains:of the.
:antibodies, and portions of these light chains or heavy:-chains: “The inventionalso rélates fo antibodies:
lacking the heavy and/or light chain signal sequences-and glycosylatéd antibodies: “The irivention also:
relates to precursor antibodies; ionglycosylated antibodics, and antibodies whose heavy'and/or light:
‘¢hains compris¢ $ignal sequences. The invention -also relates ‘to nucleic aéidlmoli:culesft'hat.em:odé
‘any of the. anubody heavy chains and/or lighitchains, or portions thereof déscribed herein] 1o vectors:
.and host.cellsthat comprise such nucléic-acids; to mcthods of producing:any-of the anubody heavy
.and/or light chains or portiofis thereof described heremz;_and to.mcthodsﬂoﬁus:r}g the antibodies;
‘antibody chains,:or pomons |

{0116} - The antibodics and antigen-binding portions thercof'of: thi$ invéntion“can-be:uscd:to tréat &
‘subjcct in need thereof (e.g., a human paticnit) to.reduct CCLZO..'bmdlqg-,to,CCRé‘,\CCL20,mcdlatcd '
inflammation, and/or CEL20-medidted chemotaxisiof EERG+cells'as needed,

[0117] Antibodies of-the invention include traditional antibodies:comprising two'heavy chairis dnd
‘two'light chains. In some.emibodiments, orie-or,more of ihe heavy ‘zihd/ér'light{chairiﬁifi:dr‘npﬁ"s'cs';a
~variable.domain (also referred to hercin'as'a »“V.ir'iaBiE'r’e_giOnf)__fand;a constant domain:(also.referred.to
“hcreifas a-“constant region’”). Complete; variable, domains; where present; comprise four. framework.
regions (FRs) and:three;complementarity-determining regions (CDRS), artranged, proceeding: from the:
.amino terminus, in the order FRI, CDR1;, FR2; CDR2; FR3; CDR3;:FR4. v\/iﬁﬁa'l'fihspcctiOnr-ana-

scquénce-analysis can be cdrried out to 1dent1fy the:CDR boundaries. For.this.invention, the, CDR

.séquenies-arc defined by,:usm_g-the.;Kabat sxstem,(-l@ab_g_t,‘_E,A.__e;t,,g_l.,_quyepcj_eg of Proteins of

Iminunological Interest, Fifth*Edition, U.S. Departmentiof:Health' and*Hurman'Services, U.S.
Government Printing Office (1991)) and/o. i Chithia'systéini (Chothia &:Lesk; Carorical
Structures for ikie Hypervariable Regions of Iimunoglobulins, J. Mol:.Biol. 196:901-917 (1987)),-as
indicated in, 2.g., FIG. 6. ' |

[0118] Embodiments of the present invention'thatcomprise’d human hcayyfchain,bonstant region’
may comprisc 4 human constant région-of any isotype; including IgG, 1gM, IgA, 1gD and igE. in
“which the heavy chains are of-the gamma (y),.mu (jt),-alpha (a), delta (8)-or epsilon (g) type,
respectively, and any subclasses including 1gG 1, 18G2, 18G3, 1G4, 1gA1-and’ IgA2, in.which the.
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‘heavy chains are of the y1,.¥2, ¥3; y4; al and a2 type, respectively. Embodiments comprising human
light chains may comprisc a- human kappa (x) or a human lambda:(X) light.chain.

10119} -As uScd herein, the térm “antibody” refers 10 a-complete. antibody (comprising two full-
length heavy chains-arid two full-length light chains). The te_:rm_,'{anifgcnqlqigg{iiyg’.ﬁaggnéqgi is,used.
interchangeably-hercin with the term-“anfigen-binding portion” unlcss othérwisc indicated. Astigen-
binding portions of antibodic§ can‘bé in the format of; for example; single chain antibodics, Fv-
fragments, Fab fragments, F‘a"l;?':fiagmcnts, F(g{b!');'fragments,'ﬁd fra_grncnts;_si'ngip' chain Fv molccules
(V_;s'cfl”v)‘,‘b'isp,eciﬁb-singfc chain Ev dimers (PCT/US92/09665), diabodics; d&_)mai_h-délcféd antibodies
-and single domain antibodics (dAbs). ‘See, e.g., Jespers'ct al., Nature-Biotechnology22(9):1161-1165-
(2004)).. Alsd within the invention are‘dntigen-bifidifig molecules comprising a VHand/ora:VL. In;
*thé case’ofa VH;,- the molccule ‘may also.comprise onc ,Qr'morcgf-a"CHl, hinge, CH2 and:CH3'
fcgion: ‘ '

[0120] Antibody-portions can be produccd by enzymatic cleavage or by recombinant.technigues.
For instancé, papain of pepsin cleavage can be:used to generate.Fab or F(ab"); fragments; respectively.
Antibodics also can chﬁpr‘odhccd ina varicty of truncated forms using antjbody genes in:which on¢ or
more.stop codons have been introduced upstreant of the natural stop site: For example; a'récombifiant
construct encoding the hcavy chain of an F(ab’); fragment can be designed to include:DNA sequences’
‘encoding the CH, domain and hinge rcgidn.of the heavy chain.
| _012 1] In ariother cimbodiment, a fusion antiB_ody 'or-immunoadhesin may be made that'compriscs;all
or a portion-of an‘anti-CCL20 antibody of the invention linked to another polypeptide! {In‘one
cmbodiment; only the vaiiable domains of the anti-CCL20 antibody are linked to the;polypeptide. In
dnother cnibodiment; the: Vi domain of an‘anti-CCL20 antibody is linked to a first polypeptide, whilc
the Vi, domain.of.an anti-CCL:20 antibody is linked to a sccond polypeptide that associates with:th¢
first polypeptide in a manner §uchi that the Vipand V, domains can interact with onc another.to.form.
‘an.antigen binding sit€. 1n yet.anothcr embodiment; the 'V; domain is:scparated from theVi:domain
"By, a linkersuch that the.Vi; and Vi domains can interact with one another (sce below under Sirglé
Cha_iniAnt‘i!pr_dicg)‘_; "The, Vig-linker:Vy antibodyis then linked to the polypeptide of interest: Iii
-addition, fusion antibodics can be cicated in-which two (or thore) singlé-chain antibodics are:dinked to
dn¢ anothet, 10 cféate a-divalent or polyvalcn;fantibody on asingle p(S_lypcp;idg: chain, or to.crcate a
bispecific:antibody.

[0722] To creatc-a singlc chain antibody of the invention, the'Vy- and Vi -encoding DNA fragments
arc opcrativcly linked to.anothet fragmient encoding a fleXible' linker, ‘e:g., encoding the amino acid
séqueénce (Glnyef)j,_’suéh‘that the Vy.and V, 'scquences can be expressed as.a contiguous single-
chain,protein, with the Vi_and Vy domains jéined by the flexible linker. Sce, e.g:, Bird.et al.Science
242:423-426 (1988); Hustoti ei.al.; Proc. Natl.-Acad. S¢i. USA 85:5879-5883.(1988); McCafferty-ef’
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al., Nature:348:552:554 (1990);ctc. In.some embodiments, the single chain:antibody.is monovalent
'.('Qr_xl'y’-a;_sfigg’lcjVi!'a’nd Vi, arceused), bivalent (two Vi and Vy, arc used); or polyvaleit (mofe.than‘two
“Viyand.Vj are used). The‘invention also &'ntémpldtc‘sitii'speci‘ﬁc’or-p‘dly‘valént antibodics-that-bind
,spééiﬁcally‘to:huma.ﬁ?5CGI:20'a'n‘d to-another molecule.
'[0123]  In other embodimenis,-other modified antibodies may"be prepared using anti:CCGL20"
:antibody-encoding.nucleic acid: molecules. For instance; “Kappa bodies™ (lll-erdl., Protein Eng.
10:949-57:(1997)),“Miiiibodies” (Martin ‘er.al, EMBO.J..13:5303:9:(1994)),**Diabodics™ (Holliger-er
“al.. Proc.-Natl- Acad, Sci: USA 90:6444-6448 (1993)), or “Janusins™( Traunccker et al., EM@U’J; |
“u§ing standard molcculir bivlogical téchniques following the'tedchings of thie specification.

[0124] In-andther aspect, the invention provides a variant of an.antibody-exemplified hercin,or.an
“antigen-binding portion‘ofsaid variant.antibody, wherein said-variant azitibody.binds to hurnan
CCL20.specifically-but differs;in:sequence-from the excriiplified antibody by 1,2, 3, 4,'5,56,7, 8,9;
10, of morc amiin aéid subistitutions (for exaftiple, iria:CDR region, a'FR region, and/or & constant.
.'d'Om‘a’ih_). Accotding‘.to'._the,f.inVCm'ion,~the"yariant,antib’qay‘may be:at least 80%; at lcast 85%, .at least
'90%, at least 91%, at Icast 92%, at lcast 93%, dt.least-94%, at least-95%; at lcast 96%, 4t léast 97%.at
least'§8% or at léast 99%identical to the referciicé aitibody:in the heavy.chain, the Heavy. chain.
vatiable:doihidin, the light éhain, the light chaifi vafiable domain, thic six CDRs, or the eight FRs.

[0 1251 Asnised hercin, scquence similarity for polypeptides,-which is also referred to As-sequence:
‘identity, is typjég[ly'mcasgréd using sequence analysis software, which matclics similéi"s{cquﬁlécs;
‘using mcasures.of similarity assigned.to varidus substitutions; délctions.and other modifications,:
'iriéludiﬁg 'éo'ﬁsérvat‘i‘vc amino-acid:substitutions. . For instancc, the Genetics Computer Group (GCG)
‘Sequence;Analysis Package contains programs such as*Gap” and “Bestfit” which-can beuscd with
default,parameters: {o detérimine. sequencc Homology:or sequence identity bétweénclos'clzy'ré]étea.
polypeptides such as: hoimologous: polypeptides:from différenit specics of organisms or between-a wild
type: protein and a'mutein thereof. Sce, e.g., GCG Version €1, Polypeptide sequences can also be:
compared-with FASTA, asprogram in:GCG Version‘6.1, using default:or recommended:paramefers.
FASTA (e.g.; FASTA2 and:EASTA3) provides alignimicnts:and.pefcent sequence-identity of the,
regions 6f thic best overlap betv\f;cen.,;_h_t:tquery»‘an'd,seaxcb‘sqqucnqcs (Pearson, Mcthods Enzymol:
183:63:98 (1990); P,c_axs_oﬁ:,,mc,nhgds Mol. Biol. 132:185-219 (2000)).. Another algotithm uscd when
comparing a scquéncc ofithe.invention to a databast containing a large number of*Séqpehct:S‘f‘rom
different organisins is the cmputer program BLAST, cspecially blastp or tblastn, using-default
-parameters. Sce, e.g., Alischul'er al., J. Mol. Biol, 215:403-410 (1990); Altschul et al., Nuclgic. Acids:
Ries. 25:3389-402 (1997); herein incorporated by refcrence.
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lOi26] According to'the invention, one or morc cysteines in the-antibody, which may be chemically
_reactive, may be changed to another residuc, such as, without linitation, alanine or Serine: In one
‘cmbodiment; a nor-canonical ¢ysteine-is substituted. The substitution can be madé-in'a.CDR or
framework regionof a variable doimain.orin the constant domain of an ant_ibpdy.l In some
cmbodiments; theicystein. is:canonical. In some embodiments, potential proteolytic sites’in the:
-antibody are-removed. Such.sites may occur.in a CDR'or framework region-of-a variable.domiaih or
in the constant dorain of an aitibody. Substitution of cysteine residues arid removal of proteolytic
‘sites may decrease the risk of heterogeneity in the antibody-product and thus incrcase'its
homogencity. In'some cmbodiments, asparaginc-glycine pairs; which form potential deamidation
sites, are.climinated by altering-onc or both of the residues.. In some embodiments; the antibody is’
-deimununized to reduce its immunogenicity. Techniques for.reducing the immuno’_gcnicily’of‘_an
-antibody are well kniown in the art. Sce, e:g., PCT Publication Nos. WQ'98/52976 and WO 00/34317.
[0127] In somc cmbodiments, the antibody has one or more conservative amino acid substitutions
:when compared w1th an excmplifiéd aritibody of the invention. A-“congervative;amino acid
-§ubstitution” is-6ne in'which.an.amino acid.-residue is substituted by another amino acid residue.
having a sidc chain R group) with similar:.chemical properties.(e.g:, charge or hydrophobicity). Ini-
gencral, a-conservative amino acid substitution will not substantially change the functional properties
of aprotein. In cases where two-or moré aiino acid sequences differ from cach other by conservative
substitutions, the perceiit sequence-identity or degrec of similarity may be adjusted upwards to correct:
for the conservative naturc-of the substitution. ‘Means for making this adjustment-are:well-known'to
those of skill in the art. Sceé e:g:, Pearson, Methods Mal. Biol. 243:307-31 (1994).

[0128] Examplcs of groups of atnino acids that have sidcichains with similar chemical properties
include 1)«aliphatfc side chains: gl.y_cjhe, alanine, valine, leucine, and isolcucing; 2) aliphatic-hydroxyl
side.chains: serine-and threoning; 3) amide-containing sidc chains: asparagine-and glutaming¢; 4)
aromatic side chains: phienylalanine, tyrosine, and tryptophan;. 5) basic side chains: lysine, arginine,
and histidinc; 6).acidic side:chains: aspartic acid and glutamic acid; and 7) sulfur-containing'side
chains: cysteinc'and methioning. Preferred conservative amino acids substitution groups are: valin¢-
leucine-isoleucine, phenylalanine-tyrosine, lysine-arginine, alanine-valine, glutamatc-aspartatc, and
asparagine-glutamin€. Altcmnatively;a conservative rcplaccmc'n‘t,is any change-having’a positive
valuc in the PAM250 log-likelihood matrix disclosed.in Gonnet ef.al., Science 256:1443-45 (1992): A
“modecratcly conservative? replaccment is.any change having 2 nonnegative value in the. PAM250 log-
likelihood matrix.

10129] In certain cmbodiments, amino.acid substitutions to an antibody or antigen-binding portion
of the invention are those which: (1) reduce susceptibility to proteolysis, (2) reduce-susceptibility to

oxidation, (3) alter binding affinity for forming protein complexes, for example, to cnhance ADCC
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-and CDC activify of the antibody, (4) confer or modify other physicocheniical or functional propertics
of such analogs, but still retain‘specific bindiig o buian CCL20; (5) remove C-teriniinal lysine, and
(6) add-of reimove. glycosylation sites.

[0130] In onc aspect, the invention provides a new and novel polypeptide. that.i$ the-hcavy. o light
chain of an antibody of this invention, or that is a*variable domain-cofitaining pbﬂii)ﬂ;o‘f ﬂle‘bc'a.i',y.' or
light chain. Such a polypeptide i§useful because:it éan partner with-a light or hcavy-antibody chain,
respectively, to form an anti-CCL20 antibody. ‘

[0131] Described herein are novel humanizéd neutralizing anti-CCL20anitibodies comprising the:
CDR§'6f novel motise anti-hurian CCL20 dntibodies, 4nd antigen-binding:pottions ofsdid:humanized
anfibodics. Thé.term “h’ﬁma'niiéda’nti‘-CCLZOfa‘n’libodyl;‘:aS'-USedlkicre‘in{(cfcrs-tQ an antibody-that
cornpriscs one or morc CDRs(CDR1, CDR2,and'CDR3) of an anti-CCLZ0 anfibody of hon-huiman
origin; also reférred to‘herein as the donor antibody (.8 a thousc-anti-CCL20 antibody); and dtleast
a portion from a human scquénce. Thé humananiibody portion may be.onc or'morc framework
regions (e.g., all of the framc’Wbtk:rcgiOns), and/or al‘lAo‘r,'part;ofa'coqs,tantircgiona.',i;nv_stqmgf
embodiments, the human sequence framework-region.comprises.a germline sequénce, but may:
include non-germline mutations. A CDR-graftéd aiiti-CEL20"aiitibody ifi which the sik:CDRs of a:
non-human anti-CCL20 antibody.are grafied into;a’hurrian: framework'is:an example of 2 humanized
anti-CCL20 antibody-of the invention. Sce, e:g:, Cabilly et:al,, U:S. Paterit No: 4 816,567; Cabilly ¢
al., European Patent-No. 0,125,023 B1; Boss et.al,; U:S: Patciit-No; 4,816,397;;Béss er'al., European’
Paicnt No. 0,120,694 B1; Néuberger, M.S. é ., WO 86/01533; Neuberger, M.S: et al., European
Patcat N6.'0,194,276 B1; Winter, U:S.-Patent No. $;225,539; Winter; European;Patent:No. 0,239,400
B1; Padlan, E.A. et.al., European Patent Application:No: 0,519,596 Al See also; Ladner e al.;U.S.-
Patent No. 4,946,778; Huston, U.S: Patent No. 5,476,786; and Bird éfal.; Stience242:423-426

(1988)). In soméfcmbodimc'nts!'hummizéd.amili(idiés‘-.aré?deffmmu11iz¢df,ahdﬁo‘d}es.A Sec,e:g., Carr

¢t al.-U.S. Patent No. 7,264,806, rcgarding de-immunized antibodies:that have been modifiedito
reducc the. number-of potential T=cell epitopes, thereby reducing’the propensity for thé’antibody o
clicit-an immunc ;'cspoﬁéc upon administrdtion 6.4 human:

and/or onic.or more:heavy chain. CDRs of one.or.more of the following murine monoclonal anti-
human ‘CCL20 antibodics: 36F7C10; 42G5B10, anid 40-1G10B9; whicteii the:CDRs.arc identificd:
according to the Kabat system, the Chothia system, or any-combination'thercof. In'some.
cmbodiments, the humaiiized antibody comprises all three hcavy-chain CDRs and all three light chain
CDRs of antibody 36F7C10, 42G5B10; or 40-1C10B9.

{0133} In‘anothcr cmbodimént, the humanized.antibodics havc the bindingfspeciﬁc‘i:ty’of a murine

anti-harman CCL20 antibody of the invention (e.g:, specificity for human CCL20, the same or:similar
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cpitopic specificity) and/or have-a ncutralizing activity. The humanized antibodies can have the
binding specificity, cpitopic specificity, and/or neutralizing activity of a murine, i:‘h'i'rﬁe.ri'(_:‘,:éi':
hurnanized afiti-human CGL20 antibody-described hefein. For:example, :a-humanized:antibody of the-
invention can compete with the murine, chimeric;.or bumanized anti-human CCL20 antibody for
binding to human ‘CCL20, and/or it can have the ncutralizing function-of the murine; chiméric,or:
humanized-anti-human €CL20.antibody.- I 4 particilar embbdinient; the huranized antibody has ihe
binding specificity, cpitopic s‘p,eciﬁcity"and/or‘neutraﬁzihgv.activi}y of any one:of mousc antibodies
36F7C10, 42G5B10; and 40-1C10BY:

[0134] The human sequence-portion of the-humanized aniibody (¢.g;, fraimework'région; constant
region) can be from any'suitablé human antibody. Ebi‘:’c:&'zirﬁp'l'é_,{a?fmﬁlaﬁf"c'dnstant‘-ri;‘gion:dr;.ppnf'o;nf
thereof in a hiifiianized or chimeric-antibody caii be.encoded by-a-human-x-or A light chainigene,.
and/or by-a human y (e.g:, Y1, ¥2,3,¥4), 1, a (¢.g., al, 62), §or¢:heavy chain gene, including:allélic
varianfs. A particular human constant region isotype (e.g.,1gG1;18G2); variant or portion thereof can
bésclected 1o tilor effector function. For.example, a mutated-constant rcgibn’ﬂi(i; e., avariant).can be:
ihcoxpora’tcél into the antibody to reducc binding to an Fc.receptor-and/or ability to fix complement:
(Scc e.g., Winteret-al., GB 2,209,757 B; Morrison et al., WO:89/07142; Morgan et al., WO
94/29351);

[0135]) ‘As uscd hérein, the:térm “.gcnnlinc’:’-‘r“cf”crs,to the niicleotide scquences'and‘amino acid’
sequenices of the antibody genes and gene segments as they are-passed from parents to offspring via
the-germ cells. This germline-scquence:is distinguished from the fucleotide sequences éncodinga
particular antibody in a B ccll,; which has ‘been altered by,recomi)ination.’and hygc,rmutaftion events
during the course 6f “affinity maturation. Anantibody:that “‘piﬂi‘z;:s"’:qpartigu_[ép germline has‘d.
nucleotide or-amino-acid sequence.that most closely aligns:with thegermline micledtide sequence or
with the amino-acid sequence that it specifies:as compared 0 odicr‘fgcrfnliné sequences. Such
antibodie$ may be'iehco'dcd-l;y ‘or.comprise a’scquetice that is mutated compared with:thc germline
scquence;

[0136] In some embodiments, the human. framcwork has mirimal variation fr’iiiil:gérmﬁﬂc".‘sc‘qgéh'c@i;;
for example, less than 3;4, 5,6, 7,8, 9, or l'Ofaéccptor-fram'chbrk r’esiducé'.havcfbecﬁ'rgplmcg.tg~
'improve onc or morc propertics of thc antibody. In some.embodiments, acqcpto,x;{fx}_amé@r.k;c§id§¢§=_
are replaced with donor framework residucs, €.g., to improve binding affinity (sc¢; e.g:;’Qucen et.al,,
U.S. Patent No. 5,530;101). In & particular émbodiment, a limited'humbir of amino-acids-in the.
framework of a humaniz¢d antibody chain (e.g., 1,2,3,4, 5, 6,7, 8, 9, or. 10 amino acids) are.chosen
to'be the same as the amino acids at those positions in the-donor sequence (i:e., “back-mutated™),
rather than in the acceptor-sequence, to increase the“dffinity of an.antibody comprising the hurnanized

antibody chain for human CCL20..
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[0137] Human framework regions (e.g.,.of thc heavy and/or light chain variable regions) are
_preferably obtained orderived from a:human germlinc.$equence having sequence-similarity to‘the
.anilogous or cquivalent-region-(e.g-, heavy.or light'chain:variable re'g'ticns).,éf the mtiggu:bindihg
region of thie donor 'ant‘ibodyt(é.;g‘i, murine'anti-CCL20 antibody). Other sources ,Qﬂ'ffémc_wor__k;
regions for human sequence portions of.a humanized antibody -ié_clugc human variablc region.
-conscnsus scquences (Sée e.g., Kettleborough-ef al., Protéin Engineering 4:773-783'(1991 );Car’tc‘r’ é
al., WO 94/04679; Cirter U.S. Patent:No. 6,407,2 13)) For example;'the region of:the donor scquence-
of the antibody (e.g., the sequence of the varigble region) used to obtain ihe nontuman poftion caiibe.
compared-to human:sequences s described in Kabat; Ex Asefal: Sequencesiof Protéins of
Iimmiinglogical Iinterést; Fifth:Edition; U.S. Départmientof-Health and Huindn Services, U.S!
Govefnment PHntiﬁg___Ofﬁcc (l 9 1) to sclcet a particular-source ‘of the human portions‘of the
‘humanized antibody; e.g:, @ source-of the,framcwork regions: | .

[0138] Inonc cmbgdimenﬁ, the framework regions of th¢ humanized antibody thiinsiare obtained,
or derived; from'a himan Ig variabl¢ region having at least about 50%;-at Ieast.about:55%, at lcast:
about 60%, at ledst about 65%; at lcast about 70%; at lcast about 75%: at least about'80%; at least;
about-85%, at least about 90% or at Icast about 95% overall sequence:identity, with'ilic variable
region of the nonhuman donor. In a particular tmbodiment, the framéwork rcgioné of the humanized
antibody. chains are<obtainedor. dérived from-human variable rggfon framcwork regions having at
lcast about 75%, at least about 80%; at Icasi-about 85%, at least about 90%, or atleast-about 95%
-overall sequence identity with thic framework regions of the:variable.region of the nonhuman donor
antibody.

[0139] In onc embodiment, at lcast one-of theframework regions (FR) of the humaiized antibody is
obtained or derived from one-or moré chains of a human sequerice. Thus, the FR can includé a.FR1
and/or FR2 and/or' FR3 and/or-FR4 obtained.or derived from onc of more human sequence antibodics
(e-g. from a2 human antibody chain, from:a. human conscnsus sequence).

[0140] itwill be appreciated by one of skill in:the art that in‘somé cases residues flanking theone.or
fore.CDRs of the. murine anti-CCL20 antibod(ics) may contributé; and in somie cascs; may be:
cssential, cithcr directly or indircctly, to function {e.g: ‘binding).. Accordingly,’in some cmbodiments..
one or morc,aniino acids flanking onc or more CDRs (e.g., 1,2, 3,4, 5,.6; 7, 8,9, 10, or.more flanking
amino acids) of thc murine framework-arc also included in the hurhanized aritibdy.

[0141] In some émbodiments, the human’heavy chain framework regions of the humanized
antibodics of this invention utilize the human IGHV 1:46*03 germline scquence. In some
embodiments, the human light chain-framework regions of the humanized antibodics of this invention

utilize the human IGKV1D-39*01 gémline sequence. Mutations (?.g..ba‘ck mutations) may.
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optionally be:made in these FR regions, e.g., at.one or more:of theiresidues as-described in'the
E'xamp_lgs below to improve CCL20-binding:affinity of the hurnanized antibody -

[0142) “Affinity” is a torm GFart that.describes the strength of a binding intéraction-and typically
the antigen istypically expresscd as the binding affinity equilibrium constant (Kp) 6f a’particular
antibody-aniigén interaction.

[0143] In somé embodiments, the antibody b‘ihds,utojh'uman‘CCLfOﬁ'wﬁitﬁ.a‘xiiafﬁﬁ"ity (Ks: Ko=Kog
(kd)/Kon (ka)) of 500 pM or lcss, 400 pM or lcss; 300 pM.or.less; 200:pM.or less;.100-pM:or less, 90
pM or less, 80'pM or less, 70 pM.or less, 60 pM or'léss, S0.pM or 1655, 67745 M o 1éss'as deteimiiied.
by monovalent surface plasmon resonance; or 12 pM (‘Si'-.lcs's’z‘ 10 pMorless, 8:pM 6’r"‘lé‘s'§,~;_{6“prd’i"
less, 6r:5 pM oF léss as determined by bivalent s'urfacc‘iplasmon resonance: .In'some embodiments, the
antibody binds to human CCL20 with a k, of 1000 x 10° M seci"or less, 900°% ;11(_)5 M"i'._"sc_ec"" orless;
800 x 10° M sec™ or less, 700 & 10° M sec’ or less, 600 x 10° M isé¢" or 165§, 500.%,10%M” sec™!
of leds, 400 x 10° M sec”! of less, 300:x 10° M.sec” or less, 240 x 10°°M sec™ or less, 2000 10° M’
Fsec™ ot less, 190 x 10° M sec” orless; 180 x 10° M sect' orless, 170.x 10° Mt sec™or less; 160.x
10°M"' sec™ or less, or.150x 10° M sec™ or less, as-determificd by monovaleit sirface plasmion.
resonance (Biacore™). In some embodiments; the antibody, bindso huinan CCL20 with a kg.0f-1000.
x 107 56" or less,; 900 x:10° sect' or less, 800:x 10™sce™ of less; 7007x 10 sec"or less, 600 x 10
séc’! of less, 500 %10 sec”! or less, 400,x 10 sec™! orless; 300:x 102 sec:™or.less; 240 x10S 'S‘Q&i-"(gn
fess, 200 x 10" sec or less, 190 x 10 sec™ orless; 180 107 set" 67 legs;1707%:107% 566 or'less;
160 x-10° sec”! orless, 150 x 107 scc™ or less, 140 x 107 5ec”’ or less; 130.x 10°sec or less; . 120:x
10 sec’ or less, 100 x 107 sec”! or less, 90 x 107 sect! or less, 80.x 10:* sec or less, 70 x 107> §‘¢§}i‘:qr-
less, or-65 x 107 scc;' or less as determined by monovalent surface plasmon resonsnce.(Biacore™):
[0134]  As is appareht to orie of skill iri thé art, a-varicty of iiicthods can be Uised to:conifirm that
anitibodies.and-antigeri-binding portions thereof: produced :accor'ding,to.»m_et’_hqu,‘p_roy’ide‘djhe_rcin and
kiown in the:art have the requisite,specificity (e:g., binding specificity, epitopi¢ specificity). For
cxamplc; the binding function of a, humanized anti-CCL20 antibody or.portion:of the-invention having:
binding specificity for human CCL20.can be détcéted-usirig any suitabicinethiod, &g, assays which
monitof formation of a complex between the humanized antibody:or portion and;human-CCL20(or,.
eg:, apeptide-having an amino-acid sequence of CCL20 grfa,sgli:'c_l_'éupp;o.r_'tf comprising human:
GCL20). ‘

{0145}  Thie ability of an artibody or an antigen-binding portionsthereof of the:invention {eg., a
humanized antibody-or.portion of the invention) to.bind fo the same.epitope.on-human €CL20 as a
particular. murine, chimeric, or humanized monoclonal antibody discloséd herein;-or tobind to an.

épitopé on human CCL20 which oveérlaps with the épitope on‘hurnan CCL20.to'which a particular.
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-furine, chimeric,.or humanized monoclonal antibody-disclosed herein binds, can:be readily-
determined using a variety of techniques known to thosc:of skill in the art, including ¢.¢: , Sompetitive.
Bindidg:assdys: Theése niay involvethe s of alabeled for:of sdid paiticular antibiody, dd4-
fiicasurement:of the bindingof that labeled aitibody to huran GCL20 in the presence;and.in the,
absence of.an antibody-ofthe/invention.. ‘
[0146] An:cpitope™ as used hcréif inclides any profein delerminant capable of specific bindingito:
gn antibody. Mcthods:fof.chafacterizinig the epitope to'which-an‘antibody binds are known'in‘the-art;
:One’method of characterizing‘an epitope-bound by an:anti;CCLZOEantibc;dy of the:inventions .

R 54

-described in Example™9.. Once.a desired epitope;on-an antigen is-determined;-it is:possible:to generatc:

-antibodies 10 that cpitope,:e.g.; using-the’techniques described:in‘the’present invention:: Altéroative Y,

difing the discovery process, thegenerationarid characterization of anfibodies may:clucidatc

informition about-desirable epitopes.  Fromithis:information, it is;then possible to compgtiively-

screcn;antibodies for binding:to the'sameepitopé: ‘Forexample; he skilled worker miayiconduct:
-cormpetition stidies’to fifidantibodies it coripetitively bind:with onc ariothet i:2., antibodies.that-
compéte for b{n‘dfh'_g;td the: antigen. '

{0147] In onc cmbodiment; to determine if-a test.antibody-or antigen-binding;porfion/thercof birids
to the same-or overlapping cpitope as'a Humanized antibody 6f this itivention; oric:allows the-anti
CEL:20 aniibédyof thic-invéiitiontorbind t6 CCL20 dnder saturating:conditions and:then'measures.the:
le:do;bind 10" CCL20 4t the:same

time:as.the reference;anti-CCL20-antibody, then;theitest anitibody may bind-fo'a different gpitope than
thé reference anti-CCLi20 antbody.: Howeveiifithe test-antibody:is norable:obind to CEL20:tithe
samétiirie; then dhe test antibody may: binidito:theisame epitope,anioverlapping cpitope,‘oran cpitope
that is:in close;proximity to'the epitopeibound by-the anti-CCL20:antibody of the inveiitigi This
e,;(pgri:mgqt_:_qan"bg'p_g:r_f()_nncd;,psiﬁ_'g,ﬂgkefv:g.-,:ELI_S}}ngIA,Bi{iééi‘éI"’zxo’x’:‘zﬂbiﬁ;*téiftb‘rﬁ“(‘:’try.-,’To‘ﬁis'"t{whcthcf“
in-anti“CCL20 antibody Cross<coitipetes with another anti-CCL20 antibody, onc:may; use;the;
comipetition method describediabove instwo:directions; i.e:, detcrmining if the reference antibody
blogks ihe test antibody and-vice versa: In somé.embodirints) the cxperinieiitis gerfotiied-Gsing:
Biacore™,

[0148]. EEitOpcikiﬁiﬁg..ﬂﬁb‘ ¢an'be uscful-to:characterize therantibodies of 'this%in_;/ngtjog._ The;term
“binning?refcrs to.a:method to;group antibodics based on their-antigen binding:characterisfics: A,
high throughput process forbinning™ antibodies bascd iipon theii Gross-corpotitioi s describodiin'
Tnicimational Patént ApplicatioriNo. WO 03/48731. Thé:“cpitopebinning” can be investigated by,
allowingan wiilabeled form of an-anti:CCL20 aniibody **A™ito:bind toa'synthetic-peptide

corresponding to'the sequence of CCL20 or 10.CCL20positive c¢lls:. Subsequicnily-a 1abéled sécond.
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relative o a.control sample where the cglls or synthetic peptide have not been exposed previously. to
ariti-CEL20-aniibody “A." Altcrnatively; anii-CCL20 anfibodiés “A™and “B"céi both b labitled
- with-different fluérochromes or.chémicals-énabling detéctioti, and:oné can measure/the quantities of
both labeled antibodics.that can cngagc;theC,CLZincptidc at the.same time.using a device capable.of
detecting the labél or measure the-amounts of both anfiboﬂics thdt simultaneously-engage. CEL20:
positive cells, by flow.cyiometry. Biacorc™ and Octet technologiés enable-oné to investigate the
compititive binding of anlabelled forms of antibodies.. This use of unlabelled forms;of-antibodics is
desired:as the chemical modification of some antibodies can compromise, the binding activity. See
also the technology described in Jia et al., J. Immunol. Methods:288:91-98 (2004), which is useful in
petforming cpitope binning as-well..
[0149]  Also provided hcrein are portions of the. anti-:CCL20antibodies-of the'invention, such-as
light chains; heavy chains; and portions of light and heavy chains: These antibody, portions-can be;
obtained or derived from antibodies (e.g., by. reduction and/or clcavage), or produced of expressed by
riucléic-acids encoding a portion of an antibody or chain thereof having the desircd prqpeny’(’e_,g.,.
binds human CCL20; scquence similarity). They can also be prepared by e.g.. denovo synthesis.of
the relevant portion. Humanized antibodics comprising the desired portions'(e:g.; antigen-binding
r@g’ion,-'CDR_; FR, C region)-of human and riorthuman origin'can be produced using'synthéﬁc.anﬂor*
recomibinant atclcic acids to"preparc constructs (¢.g., ¢DNA) encoding the desired humanized chain,.
For.cxample, to prepare.a‘portion of anantibody (e.g. 2 portion of a chain), one-or more.stop codons;
can bc-ir).i_rggl.qggd; at the.desired position in the nuclcic acid sequerice. Nugleic acid (¢:g;, DNA)
sequencés coding for humarnized. variablé régions can be constriicted usfng PCR mutagenesis.methods
fo altcr-cxisting DNA sequcices (sec e.g., Kamman et al., Nucl. Acids Res..17:5404 (1989)). PCR:
primers-coding for the.ncw CDRs can be hybridized to a DNA template of a previously hamanized-
variable regioh_ which is-bascd on the sane, or a very similar, hiinfian variable region (Satoéral.;
Cancer Research 53:851-856 (1 993)); 1f:4 similar DNA sequence is not'avaiiablcf‘for useas.a
template, a nicleic acid comprising a sequence.encoding a variable region sequence-can be:
consiructed from:synthetic oligonucledtides(sce e.g., Kolbinger, Proteiri Engineering 8:971-980
(1993)): A sequérice encoding 4 signal peptide:(*'signal sequerice”) can also'be incorporated into thic:
nucléic 4cid (e.g',.on syrithesis, upon insertion into a vector).. If a signal peptide-scquence is
unavailable (e.g.,'}loﬁ typically present), a signal peptide scquence from another antibody can'be used
(sce, e.g.; Keitleborough; Protein Engineering 4:773-783.(1991)).. Using these methods, mcthods
described lerein or other suitable methods, variants can read'i‘ly bc,produ_ccd.
[0150} ‘As used herein; the acronym “mAb” (or “MAb”) refers ‘to a-monoclonal antibody, which
may be, e.g.. an antibody synthesized by a clonal population of cells or'a humanizcd antibody. A.

clonal population that produces a monoclonal antibody can be a clonal ‘population of immortalized
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‘cells. In some embodiments; the immortalized cclls in‘the’¢lonal populatiorare-hybrid cells--.
hybridomas - typically prodiiced by the:fusion of individual B lymphocytes fromran immiinized
anitnal With individual cclls frona lymphocytic:tumour.
[0151] Theinvention relafes in part to.a humanized antibody or antigen-binding portion thereof that,
has binding specificity for human CCL20 and comprises a humanized light.chain and a humahized
Keavy chain and/or portions thereof. Iri one'cmbodiment, the ‘humahiicd-éntiﬁoﬁy'cor_pgri'scs;a:ligh;
chaiii comprising one or more CDRs (eg:. ail'three:CDRs) of SEQ ID/NO; 7'and -,ai hqqyygc'hain-‘
_comprising onc or more CDRs (e.g,, all:three CDRs) of SEQ'ID'NO: 1 a light.chain comprising one
or more. CDRS (e.g., all thice CDRs)-6f SEQ 1D NO?7 and ailicavsy chain:Somprising:oiie or niore
CDRS (é.g., all threc CDRs) 6f SEQ ID'NO: 2; a'light chdin‘comprisirig oric of more CDRs:{erg:-all
thireeCDRs) of SEQ.IDNO: 7-anid a-heavy.chéin.compiising one,or'more CDRs (&g, alljfiree
CDRS) of SEQ 1D NO: 3; a lightchain comprising onc-or tadfc CDR (¢.g.. alkthres CDRs) 6fSEQ;
ID'NO: 7°and a heavy.éhaifi comiprising oric or more CDRS (2.g;, 4ll thréc €DRS) of SEQID NO:4:.2.
light clisin comprisinig orie or:more CDRs (eg:, all three CDRs) of SEQ ID'NO: 7 and aheavy chain
comprising onc or more;CDRs (¢:¢., ail hree CDRs) of SEQ 1D NO: §; a light éhaih cimpirising orié.

N

ormorc:CDRs (e.g., all'thice:CDRs) 8f:SEQ'ID NO:'7-and‘a'licavy chain compnsmg ‘one:Orimore:
CDRs(élg., all tfireé CDR$) 6f SEQ ID:NO: 6; 4 light chain-comprising one or:more CDRs (£:g;.-all
thice:CDRs) of SEQ 1D, NO: 8 and:zheavy chain-comprising one or:more CDRs (¢.g., allithree
CDRsJ of SEQ 1D NO:.1;-alight chain comprising one or-more CDRS (e:g:, all'thirce CDRS) 6f SEQ
1D°NO: 8:and a heavy:chain comprising one or more' CDR5 (6;¢., all three CDR§) of SEQ ID NO:2; 0
lighit chaih comptising oné‘or.more CDRs (¢:g;,-all three CDRs) of SEQ ID.NO?8.and a'heavy chain:
i:ompri'sin'g’jdric:or morc. CDRs (e.g.. all-thice €DRs) of SEQID NO: 3; a:light chain comprisifig:one:
or:more CDRs (¢.g.;.all fbxjgg_Cﬁé;;)]gﬁﬁgi]D'NQ;"gzghd‘;é;ﬁliga‘f\"y.:_;chaid ‘comfiprising.orie ok more-
CDRSi(e.g.. all three'CDRS) £SEQ 1D NO:4; a light chainéomprising onc:or;morc:CDRs(e:g. all
thir¢¢:CDRs) of SEQ ID:NO: 8 and a heavy chain'comprising onc or more.CDRs (e.g., a_!lfthx{eﬁ
DR of SEQ 1D NO;S; or:alight chain comprising oni or 1oré CDRS (e.g;-4ll thfce CDR3) of
SEQ-ID,NO: § and a heavy-chain comprisifig one or mofe CDRs (é.g:, éll‘tb:"eb;ﬁDRS);bt'—S'EQiID.
NO: 6.

10152]. In one.cinbodiment, a-humanized antibody of the invention comprisés hicavy-chain (H)-
CDRI, H-CDR2, H-CDR3, light.¢hain (L)-CDR1, ,:*CDR2, and L-CDR3.Wwhose amino acid:
sequences arc:

a).  SEQID:NOS: 60, 64,67,70, 73, and 75, respeciively;

b)  SEQID NOS: 60, 64, 67, 71,73 and 75, respectively;

9. SEQID NOS: 60; 63,67, 70,73, and 75; respectivelys

d).  SEQID NOS: 60,:63,67,71, 73, and 75, respectively;
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c) SEQ ID NOS: 61, 65. 68,.70, 73,-and 75, respectively;

£y  SEQID'NOS: 61,65, 68, 71; 73, and 75, respectively;

g) SEQ ID:NOS:'77, 79, 67,770, 73; and-75, respectivelyy

h) SEQ IDNOS: 77, 79, 67, 71,.73, and 75, respectivelyy

i)  SEQID'NOS:78, 80; 68, 70,73, and 75, respectively;-and'

) SEQID'NOS:78, 80568, 71, 73, and 75, réspectively.

|0153] In another c”fhbd'dihéﬁtz_:a'humanj’zed.ahtibody of this invention _comprises,a_n; H-CDR3
whosc scquence is.SEQ 1D NO: 67 or 68. .In certain cmbodiments, a humanized antibody of this
invention comprises H-CDR3 and L-CDR3 whose sequences aré SEQ ID'NOS::67and 75,
respectively; or SEQ ID-NOS::68 and 75; fc‘sj;"c’ctivcly.

and comprises-a light chain.comprising.one or more'CDRs sclected from the group, consisting of SEQ.
ID:NOS: 70 or 71; 73;:and, 75, 0f a combination thereof; and a hedvy'chain’comprising one’or'more
CDRs sélected from thiégroup ediisisting of SEQ ID'NOS: 60, 61, 77, or 78; 63.:64,165,779, or 803:and.
67 or 68; or-a.combination: thereof.

[0155] In another embodiment, the humanized-antibody that has a binding specificity for hiuman.
CCL20 comprises a light chain.comprisingonc or morc CDRS (e.g., all thiree:CDRs) of SEQID

NO:7, 8, 110;.0r 112, anda hc‘avy;chain comprising one or more.CDRs (e.g., ail three CDRs)0f SEQ
IDNO:1,2,3,4,5, 6, 0r108.

[0156] The invention also relates to a humanized antibody. light ¢hainof the himanized asitibody
described hétein: In.onc émbodiment; the huimanized antibody 1ight«chain.comp;ises;gnc:o;'mé,rc
CDRs:sclected from the:group:consisting of 70:or 71;:73; and-75,.0r a combination thereof. For
example, the humanized anti_Bogiy.bas L<CDRI, L-CDR2, and L-CDR3 whose amino:atid Scquences-
arc 70, 73,.and 75 respectively; or 71, 73, and 75, respectively:

[0157) Thé&invéntion also relites to-a himanized. antibody heavy chain of 'thcﬁumani;cd?amibo_dy:
described herein. ‘In one embodiment, the humanized antibody heavy:chain comprises;onc or morc
CDRs sclected from. the group-consisting of 60; 61, 77, or 78;.63, 64, 65, 79, or 80; aid:67 or 68; 6ra.
combination thiefcof. For exarmple, thé humariized aitibody has H-CDR1, H-CDR2, and H:CDR3;
whsc amino:acid scquences are:

a) . SEQID NOS: 60, 63, and 67;

b)  SEQIDNOS: 60, 64,and 67;

¢)  SEQID NOS: 61, 65,and 68;.

d) SEQ ID'NOS: 77, 79, and 67; or

¢)  SEQID NOS: 78, 80, and 68:
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[0158] In onc embodiment, a humanized antibody .of this invention-comprises a light chain.
€6Iﬁpris‘il-1gralw‘/arihblé domain (Vi) ;sequence of SEQ ID NO:15 6r'16. In a.related-cnibodiment;:the
humanized antibody comprises’ ali ght chain whose amiino acid sequence compriscs or ‘consists of one
of SEQID'NOS: 7,8,7110, and 112: In onc cmbodiment, the humanized antibody- comprises:a light;
chain whose-amino acid sequence ¢ompriscs or ¢onsists of SEQ ID'NO: 7 or:8:withouit.the signal
sequence.

IOISQI In onc embodiment, a humanized antibody of this invention.comprises a-heavy. chain
comprising.a variable domain (Vi)-scquence of one of SEQ.1D NOS: 9-14. Inarelated cibodiment
the humanized antibody:comprises a-heavy. chain-whose’ amino acid sequenicc.comprises or.consists of°
otic 0F-SEQ ID-NOS: 1-6 anid 108... In oac crabodiriient; the himanized antibody:comprisesiazheavy
chidin whosé amino acid‘sequénce comprises-or congists of one-of SEQ ID'NOS: 1-6-without the: '
signal.sequence, and optionally. without the C-terminal lyiné: I oné embodiment;the hijimahized
antibody compfises a licavy chaii whosc arino dcid séqliencé coniprises:or’consists of SEQ ID:NO:
108 without:the C-terminal lysine:

[0160}] In'some embodiments, 2 humanized antibody-of this-invention-comprises-a Vipand'a Vi
whosc amino acid scquenccs comprisc of consist of

"a) SEQ ID NO: 9°and SEQ 1D NO:.15;

b)  SEQIDNO: 10and SEQID NO: 15;

©)  SEQID'NO: 11 and SEQID NO: 15;

d) SEQ ID NO: 12 arid SEQ.ID NO: 15;

¢)  SEQIDNO: 13and SEQID NO: I5;

)  SEQIDNO:14and SEQID NO: IS;

2) SEQ ID NO: 9:and SEQ:ID'NO: 16;,

h) SEQ ID NO: 10.and SEQ:ID NO: 16;

i) SEQ:ID.NO: 11:and'SEQ D NO: 16;
j)  SEQIDNO:I2and'SEQID NO: 16;

K} SEQIDNO:13 and SEQ ID NO: 16; or

1)  SEQIDNO:1441d'SEQIDNO: 16:

[0161]: Inonc cmbodiment, a humanized-antibody of this;invention:comprises a light:chain (LC) and
aheayy-chain (HC) whose amin acid sequences comjrisé:or consist of

a)  SEQIDNO:1 and SEQIDNO: T;

b) SEQ 1D NO: 2 and. SEQ ID NO: 7;

c). SEQ ID NO: 3 and SEQIDNOQ:.7;

d)  SEQID NO:4and SEQID NO: 7;

¢)  SEQIDNO:5and SEQIDNO; 7;
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fiy ~ SEQIDNO:6and SEQIDNO: 7,
g)  SEQIDNO: 1 and SEQID NO: §;
h)  SEQID NO: 2.and SEQ ID'NO: 8;
i) SEQ ID NO: 3 and SEQ ID.NO: 8;
b SEQ ID NO: 4 and SEQ ID'NO: 8;
k)  SEQID NO: 5 and SEQ ID NO: 8;
)  SEQID.NO: 6and SEQIDNO: 8,
m)  SEQID'NO: 108 and SEQ 1D NO: 110; and
n)  SEQ ID:NO;108 and SEQ ID NO; 112;
whickéin:the ariiino-acid scquiciices lack the sigal scquérice, if present, and-whrcin'SEQ1D NOS: 16
and SEQ 1D NO: 108 optionally lack the G-terminal Iysine. -
j0162] Thc present invention providcs:any combinafion comprising an-éxemplified-humanized
hcavy chain or an antigen-bindirig portion’thereof; and an cxcmplified humafized light chaiiroran
antigen-binding portion thercof, of the invéntion; in.other. words, the hcavy and light chains can’be
“mixcd-and matched.”” 1t'is undersiood that:any such.combination'is likely to retain binding;to human
' teadily'beitesicd:

CCL20 as well as:chemotaxis.neutralizing activify. These functionalipiopertics:Cal
using:methods described héicin. Indeed, FIG. 7 -dbfﬁoﬁstral'cs'th‘ein‘cutraliz’in_g‘,actiy‘ity.‘df several

combinations of-exempl ified humanized heayy and li'giht;chains:‘.of";lﬁe’,~invc;i:tipn.A
[0163] This invention also provides:anti-luman CCL20 antibodics or antigen-binding portions
thereof that-bind to the same épitope as; and/or compete or cross-compete With-?_,an‘airiﬁbody
.exemiplified heréin.” Thésc anfibodics'can be, for example, humanized, chimeric,:or mouse-aniibodics.
For'example, the:invention provides anti-human CCL20 antibodies-and portions that bind:to:the same
. cpitope as, ‘and/or competc or cross-compete withi, one-of mouse anti-CCL20 antibodies 36F7C10,740-
1C10BY,and 42GSB 10, of humanized'f chimeric versions of these miouse aiitibodies:. The ability of¢
an antibody‘tO'_bindfto' thic same-cpitope’as; or compete or cross-compete-with, a.reference-antibody,
_canbe defermined as described herein. By way of nonlimiting cxample; any aritibody-or, poition
comprising:the thirée heavy chain ‘CDRs and the three light chain CDRs from'iousé antibody
36F7C10Would be cxpected o bind tothic same, epitope as, COmpete-'wi&\,.’and cross-compete:-with
mouse antibody 36F7C10. Such antibodics may include, ¢.g., antibodies whosc heavy chain
compriscs any .6ng of SEQ 1D NOS: 9-11:and whose light chain comprises SEQ ID-NO: 15.0r.16. In
sorite cinbodiments, such.antibodics miay furthér inclide, :g., antibodies whose-heavy ctiain
compriscs any onc’of SEQ 1D NOS: 12:14 and whosc light chain comprises’SEQ ID NO: 15 or i6.
{0164]  If desired, for cxample, for diagnostic or assay purposes (e.g., imaging to allow, for ¢xamiple;
monitoring of therapics), the humanizéd antibody (or:2n antigen:binding portion _tliéi'(:'oﬁ,.can
comprisc a detcetable label. Suitable detéctable labels'and methiods for labeling a humanized
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antibody or antigen-binding portion thereof are well known in'the art.. Suitable detectablc labels
include, for cxample, 4 radioisotope (e.g:, as Indiurh-111; Techrinctium-99m or-lodine-131), positron
cmitting labels (e.g., Fluorine-19), paramagnetic ions (e:g:, Gadlinium (ilI), Manganese (i1)),an
cpitope label (tag),-an affinity label (e.g:. biotin, avidin), a spin label, an enzymc; a ﬂuoresceﬁt group
or a chemiluminescént group. WHien labels arc'not émployed; complex formation (e.g.; betwiccn a.
huihanized antibody: an'd.‘hum‘ah‘CCEZO') can be detcrmined by surface plasmon resonance, ELISA,
FACS, or other suitable methods:

[0165] Anti-CCL20 antjbodies-or-antigen-binding portions théreof used in thé-invention also may be-
conjugated, for cxample, via chemical reactions or genétic'modifications, to other fhoictics (eg.
pegylationimoictics) that improve:thic antibodies’ pharmacokinetics such as half-lifc. In some
cmbodiments, the anti-CCL20 antibodics used:in this invention-can be linked to a.suitable-cytokine;.
e.g:, via-chemical conjugation or genctic modifications (e.g.; appending the coding scquence of the:
¢ytoKine in frame to-an'antibody toding sequence, th‘ereiay creating an antibody:cytokinc fusion
prot‘cin).

{0166). . The invention also relates to immunoconjugates in which the humanized antibody (oran
antigen-binding poftion thercof) of the invention isicoupled to another therapcutic-agent, such as:a
bioactive 'c"d’mpouhd (e.g.; a cytokiricya supcrantigen, a ‘cytoto'xi"cj agent.or a toxin). For example, the '
humanized antibody that has binding specificity for human CCL20 (or:an antigen binding portion
thercof) can be coupled to a biological protcin, a molecule of plant or bactetial origin (or. derivative
thercof), an interleukin-2 antibody or diptheria toxin antibodies.

[0167] As.described heréin, mous¢ monoclonal antibodics having binding:specificity for human
CCL20 have been produced. Humanized.and chimeric antjbodiC§;§f this invention can be derived
and chimeéric.aniti-CCL20 antibodies;of the invention comprisc sequences taken from a-mouse
monoclonal antibody of the invention, such.as;one or more CDR scquences (e.g.; all six CDR
scquences) or one or more variable domains (e.g., the heavy chain variable domain‘and the light chain
variable domain):.

[0168] As used herein, the term “miousc monoclonal antibody” refers to an antibody containing light
chain CDRs (L-CDR1, L-CDR2 and L-CDR3) and heavy chain CDRs (H-CDR1; H-CDR2 and H-
CDR3) of a murine antibody,-and framework and constant regions of murine origin.

10169] The invéntion relates to the.mouse mnotoclonal antibodies described tercin, as.well as
'amigcn-bind'ing- portions of the, mouse monoclonal antibodics, the light chains of the mouse
monoclonal antibodies; the hcavy chains of the:mouse-monoclonal antibodies; and portions of these
héavy arid light chains. In a particulat cmbodiment; the mouse monoclonal antibody is 36F7C10, 40-

1C10B9, or 42G5B10. The invention relates to mouse monoclonal antibodies lacking the heavy and

43



WO 2012/068540 PCT/US2011/061525

light chain‘signal sequences and mousc ‘monoclonal antibodics that are glycosylated. The invention.
also relates to precursor antibodies, nonglycosylaied antibodies, and-antibodies whosc héavy and/or
light chains compris signal scquences. The inventionalso relates to nucleic acid molecules that
encode any. of the'above mousc antibody heavy chains, light chains, or portions thercof; to vectors and
host cells that comprisc such nucleic acids; to methods of producing any of the abdve:mousc-heavyor

‘light chains or poriions thercof; and'to methods of using the mouse anitibodics:or antigen-binding:
;portions.thereof.

[0170] The binding function-6f a mouse monoclonal antibody or antigen-binding portion thereof
having binding specificity for human CCL20 can be detected using-any: suitable method, for example
using assays which-monitor fonfxzftiomof,h}i:bmbk_:)c'»b‘ctweén5aﬁ10u'sb:mbh‘dc’l.6hal antibody o portion

-and human €CL20 {or, e.g., a péptidc having an-amino-acid sequence of CCL20 or a'solid support
‘comprisitig human CCL20).

[0171] Also provided.hcrein are portions of the murine antibodies which include:light chains, hcavy

.chains-and portions of light and-heavy chainS. These ﬁntibddy,ponfons ‘can be obtained or derived, .
e.g., by means described hereii for hismanized antibody_porﬁons,

[0172] Inone erabodiment, a mouse monoclonal antibody of this‘invention compriscs a,li_ghtfchéin
comprising SEQ 1D NO:-40; 42, or 44 and further compriscs a hicavy chain ‘comprising SEQ ID NO;;

39, 41, or 43: Ina certain embodiment, the ' mouse monoclonal antibody compriscs a light chain:
comprising SEQ ID'NO: 40 and a hcavy chain comprising SEQ 1D NO: 39; a light chain comprising

'SEQ ID.NO:42:and a heavy chain comprising SEQ 1D NO:41; 'orfé~light.ch‘ain,co'rnpr‘i‘siﬁgISEQfl_D
NO: 44 and ahcavy chain comprising SEQ 1D NO: 43.

'{0173]  In another embodiment, the invention also relates to a mouse monoclonal antibody that has:
binding specificity for human CCL20, comprising the light chain variable régioiv.in a séquence-
sclected from the group consisting of SEQ ID'NOS: 40; 42, and 44; and.a hed\‘(x chain vaﬁablc.r_egion
in ascquence selected-from the group consisting of SEQ ID NOS: 39, 41, and 43.

[0174) Thc invention also relates to a mouse monoclonal antibody-whose light chain compriscs thc
variable région-in SEQ 1D NO: 40, 42, or 44.

[0175] The:invention also rclates to a mouse inonoclonal antibbdy ’Wbo"scfhé'avx chain comprises the
variable region in SEQ.ID'NO: 39, 41, or 43.

[0176] 1f desired, for cxample, for diagnostic or assay purposcs{e.g., imaging), the mouse’
monoclonal antibody or antigen binding portion thereof can comprise a detectable fabel e.g., as
described herein for humanized antibodies. All suitable methods and techniques described hercin for
humanized antibodics of this invention can also be used for mouse monoclonal antibodics of the-
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[0177] As described heréin, chirfieric antibodies having binding specificity for human CCL20 haye
beén produccd. As used herein;.the'term “chimeric.antibody” rcfers to a-recombinant protein’ ‘that
contains the:variable domains of an antibody derived from one-specics while'the constant” donains:of
the antibody arc derived from a different specxcs. 1n:one embodiment, the:chimeric antibody with.
bindiig specificity for human €CL20. compriscs variable:domains from a mouse-anti-humnan CCL20*
monoclonal antibody. In onc embodiment; the chiméric antibody with binding specificity-forhuman
‘CCL20-comprises constaiit domains from a Human -;'imﬂ)odg. I a;particular cm‘lbpdimp_r)tl,niﬁ,c_’
.¢1.1'.iﬁ!‘c‘riégzmtit>’ddy'éorﬁprisés.\-‘va.riab‘l‘fcfd‘o‘mains from a mousc anti-human CCL20:monoclonal-
antibody and constant domains from a human antibody:.
:[0'178]' ‘The‘invention rclates fo:the chimeﬁqr%_mtibddic’s"des'c“ﬁbédiheféih,-.'a’s‘W'cli,'és .aﬁti_gc’ﬁ;fl):indiijg;
portions of the chimeric antibodies, the light:chains and heavy ‘¢hains’of the:chimeric antibodies; and
pportions:of these light-and heavy: chains. The invention relates to'chimeric antibodies; ‘lacking the
‘heavy and light'chain signal scquences: -and chimeric antibodics that are glycosylated. The ifivention
-also relates to-precursor antibodics, nonglycosylaicd antlbodlcs;_and.»antlbodlcs;whosc heavy.aqd[,_qrg
light chains compris¢ $ignal-sequeices. “The inveition also relates to-nucleic acid molccules:that:
iencodeiany of thé above chimeric:antibody hcavy chains; light chains, or portions:thieréof; to:vectors
-and hos‘ticcjlls:mat,\co,mpfisc-_s,ug}j nucleic-acids; to methods of producing théSe,fany"dﬁ'tﬁc:;égibom
.chimeric-antibody heavy or lighit chéih‘s'br’.j)oftioﬁ.ithb“rcdﬁ;_'ah'dv_td methods:of using:the:chimeric
-antibodics.
10179] The binding. function of a chimeric:antibody having binding:specificity for hutian CCLE20:
can bé detected using any suitable'method, for cxample using assays-which: monitor- formation;ofa
rcomplex betwecen a chimeric antibody and human CCL20 (or; e.g.,-a peptide having-an:amino acid
sequcnce of CCL20 or.a solid s'upgprt'cdmprising human CCL20).
[0180] Also provided herein are;portions of the chimeric antibodies which: iricludbilifgfhtféiiains,
' he‘avy chains and portions:of light and lieavy-chains. “These antibody portioris.can be:obtained or,
-derived, e, & by-means: described herein for humanized’ antibody portions.
[0181] Inoric cmbodiment, a chimeric anfibody of this invention. compriscs the. light chaiii variable
region of SEQ 1D NO: 40 and thesheavy chain vanablel region of SEQ ID NO: 39::the. l_1gh_t, ¢hain
variablc region of SEQ 1D NO: 42 and the heavy chair variablc region of:SEQ.ID NO:-4]; or ihic light
. chain variable region of SEQ'ID NO: 44 ai_id'-th'c‘hc‘avy -chain variéﬁlg‘r,cgiongofS_EQ:ID‘NQ:"43.
[0182] The.invention-also rclates to a chimeric anfibody that has binding specificity. for human'
CCL20, comprising a light chain variable region sequenice selected from the group consisting of: the-
light chain variabl¢ region.in SEQ LD NO: 40, 42,-'or-44;;a_nd;ﬁmhqr comprising a heavy chain
variable region: SCquencc‘sclcctcd"f'fom_'the,:group consisting of: the heavy chain ‘vaﬁablc"régiohjh :

SEQ ID NO: 39, 41, or 43.
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[0183] The invention also relates to.a chimeric light chain comiprising thevatiable fegion in SEQ 1D
NO: 40, 42, or 44.

[0184] Theé invention dlso relatest0.a chimeric heavy chain comprisingthe-variable region:in SEQ
ID'NO: 39, 41,0r 43.

0185] fdesired, for example, for diagnostic or assay purposes (é:g., imaging), the chimcric

antibody or.antigen-binding portion thercof can 'co’fﬁp’ri‘s'e'ra’ﬂélécta’l)fé*_labcvl,;éig,!;asfdescﬁbcd}hcrqih-,
for humariized antibodics. -All Suitable methods'and techniques:described hercin -fq‘l;:hur.nz;n_izgd
antibodicsof this invention’can also be used for chimeric:antibodies.of the invention.

[0186] in'some crabodiments, ihie anti-CCL:20-antibody 6f the ifiverition is & fully: humian

antibody.. As usedherein, the téfrﬁ"'human.aﬁlitiéd)é"'fﬁéans»aDY’aniibody'i’g*whipb Athie variable and
constant domain.sequences arc huran. sequences. The term:encompasscs antibodies with scquences
defived: from human genes,-but which have been changed, e.g. to-decredse possible immunogenicity;,
increase affinity,:climinatc.cysteines that might cause undés‘irablesfbl&ing;,z_ctc, The term also
cncompasses such-antibodies-produced fecombinantly in nonhuman cells, which:might impart
glycosylation not typical of human-cells. Methods:fér preparing fully human aitibodies arc:knowi in'
the-art. ‘For example, human anti-CCL20 antjbodies may be identified through in"vitro mc'tﬁ'odszjsugh~
as phage display, fibosomc display-(CAT), ychst'.dispiéy_-,_;and' the like; or may be produccd.from a,
‘human B-¢cll of a human liybridoma.cell. Alternatively, human antibodics may:be produced by
immuni'zi_ngt\\iith.a CCL20 antigen any-of a:numbcr of non-human, nfari's‘gen'iciiihi'rnz’iléicéiﬁﬁriéing
‘within their genomes.some or all of human immuhégloﬁufm heavy:chain-and light chain loci. In
some cmbodiménts, the. fion-human miimal_c‘ompri’siqgjhuman“immun.oglobuljp genes is-an,animal
‘that has a humarn i'mmﬂnogl'dbdlin “minilocus” (e.g:, GenPharm Intcmational, Inc.).. In somc
embodiments; hiuman anti-CCL20 antibodies.are produced.usinig a XENOMOUSE® (Abgenix,.Inc.,
‘Fremont, CA), a' HuMAb- M_pu‘sc'i’ (Medarex, Inc.), a Veloclmmune® mouse: (Regencron:
Pharmaiccuticals, Inc.), an AlivaMab Mouse:(Ablexis,.LLC), a KM™ mouse (Kirin Pharma USA,
Inc.); of the like.

[0187] The present invention also relates to isolated and/or réé‘o'mbinaiﬁtl.tiﬁ'cleic_fac,ids'c'du‘}p‘ri'sihg;
ée;qucncesj whic’h cncode a iuménized antibody or a light ¢hain or-heavy chain‘thereof, mo;;éc
moénoclorial antibody or a light chain or heavy chain-thercof, chimeric antibody or a light' chiain-6r
“heavy-chain thereof, or antigen:binding portions of any of thic above, of the‘prc‘s‘eiit',ih\?chtimi. In
-somc cmbodimenis, the present invention provides a nucleiciacid sequence selected from the group:
consisting of SEQ ID'NOS: 17-32, 51-56,.109, 111, and 113.

[0188] In some:cmbodiments; the nucleic acid molecules of the-invention-inchidé nuélcic:acid
sequences that hybridize under highly stringent conditions, or that.are at 1east 70%, 75%, 80%; 85%,

90%; 95%, 97%, 98% ot 99% identical, to'one or more of the nucleic acid sequences recited hercin or
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to a nucleic acid sequence encoding the amino acid scquence of aﬁ_y*Qf the provided Vy or. Vi,
sequences.

[0189] Nuclei¢ acids refeired to-hercin-as "iSOIatcd’-"or'-v"_purif"ic *are nucleic acids-which have been.
scparated away from. the iucleic acids of the genomic DNA .or.cellular RNA of their source of origin
(e.g., as they exist in cells or in a mixture of nucleic-acids-such as a library), and include nuélcic acids
tha.incd by mecthods described’licrein or other suitablc. methods. In‘soinc embodiments, the-isolated
nuéleic.acids arg'ésséntially pure nucleic, acids, nucleic acids ;_)rodugcd by chemical synthesis, nucleic
acids produced by combinations of biological and.chemical methods, or.recombinant nu¢leic acids.
which are isolated (sce, e:g:, Dauglierty ef al.; Nucleic Acids Res: 19(9):2471 -2476(1991); Lewisand
Crowe, Gene 101:297-302 (1991))-

[0190] -A referénce to a nucleotide: sequence encompasses its complement unlcss otherwise specified.
Thus, 4 feference to a nucleic acid having.a-particular sequence should be understood to.cncompass its
complementary strand, with its complementary sequence.. Thie term “polynucleotide™ as referred to
‘herein means a polymeric; possibly isolatéd, form of nucleotides of at least 10°bases in length, cither
Tibonucleotides of deoxXnuclcoﬁdcs ‘or:a modified form of cither type of nucleotide. ‘Fhe term
includes single and double stranded forms. '

[0191] Nucleic acids referred to hércin as “recombinant”.are nucleic-acids which have been;produced

~ by recombinant DNA mcthodology, includinig thosc nucleic acids that are.generatcd by. procedurcs

which.fely upon a method of artificial recombination, such as ih_e:po]ﬁncriiséfchaiﬁ"iédctidﬂ;géc&)
and/or-cloning into, a vector using rcstriction enzymes. ‘In.somc'embodiments; the recombinant
-nucleic acids result from recombination cvents that’occur—,th‘ro,u_gh the natural mechanisms of cells, but
are sclected for after the introduction.into the cells of nucleic acids designed'to:allow’and make
probable a desired rccombination event.

[0192] The present invention also-relates more specifically to isolated and/or recombinant nucleic
acids comprising a miclcotidc sequence which encodes a humanized-antibody; mouse antibody or
chimeric antibody, or-an antigen-binding portion of said antibody, that has binding specificity for
human CCL20. In some ecmbodiments, the:antibody is a‘mousc;antibody of the present invention, a.
humanized antibody of the present idvérition in which thie fiofthuman portion(s) are-derived-from a
murine anti-CCL20 monoclonal.antibody;-ora chimeric-antibody-of thé-present invention i which

the nonhuman portion(s) are dcrived from a murine anti-CCL20 morioclonal antibody.

[0193] In somc cmbodiments. riucleic acids of theinvention are used to produce humanized-
antibodics having biniding specificity for human CCL20; mouse antibodics having binding specificity
for human CCL:20, and chimeric antibodies-having binding specificity for human CCL20.. For
example, a nucleic acid (e.g.. DNA (such-as cDNA) or RNA) or one or more'nucleic:acids encoding a

humanized antibody, mouse antibody or-chimeric antibody of the present invention can be
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incorporated into a-suitable construct (e.g., 2 recombinant vector) for further manipulation of”
sequences or for production of the encoded antibodies in suitable host cells.

[0194] Constructs of vectors suitable for:the expression ‘of a’humanized antibody having-binding
specificity for human CCL20, mouse antibody:having binding specificity for huian CCL20-or
chimeric antibody having binding spccificitysfor hﬂurﬁaﬁ.CCLm ar¢ also provided. A varicty of:
vectors arc available, including veéctors whichare faintained in‘single copy or multiple copics in a
host cell, or which Become-integrated into: the chromosome(s) of a host cetl. The-constructs or vectors
can be introduced into a-suitable host ccll, and cells which express‘a humanized-antibody, mousc
antibody -or chimeric antibody of the present invention, can-be pi’bdti&di‘a‘nd maintained in culture, A
single vector or multiple vectors can be uscd for:the expréssion.of a.humanized antibody, mousc
antibody ot chimeric antibody having binding specificity-for human CCL20:.

[0195]lj ‘Suitable.expression véctors, for example mammalian cell expression vectors, can.also
contain a number of components, including, but riot limited to; one or mofe of the following: an origin.
of replication; a-selectable marker gene; one or morc expression control elements-such as a
tfanscriptional control element.(e.g., a promoter, an cnhancer, a terminator), one or more translaiion:
signals; and/or a signal scquencc or leader sequence (encoding & “signal peptide”’)-for membranc
targeting or sccretion. In a construct or vector, a signal séquence-can be provided b)il'thcjponsvtm‘ct"l_‘or.
wector or other sourcé. 'For-cxample, transcriptional and/or-translational signals can be used to direct
‘expression.

[0196] In some.cmbodiments, a promoter.is provided for expression of an antibody or antibody’
chain of the.invention‘in a suitable host ccll. In some embodiments, the promoter is constitutive: In
som¢-cmbodiments, the:promoter is inducible. The promoter may be operably linked to a nugclcic acid
encoding an antibody or-antibody chain, or an antigen-binding portion of said antibody.or cHaii, such that it
-dircets expression of the encoded polypeptide. A variety of suitable promoters for prokaryotic (e.g., lac,
tac, T3, T7 promoters for £. coli) zind’e‘ukaryotic (e.g., yeast alcohol dehydrogenase (ADHI), SV40;
iCMV) hosts are available. Those_of skill in the art will be able to select the appropriatc promoter. fot
expressing an.anti-CCL20 antibody or antigen-binding portion thereof of the invcation,

[0197] In some embodiments thé vector encoding an antibody or antibody chain of the invention
‘c'(impriécsia?sdcctablé miarker for sclection of host cells carrying the vector. In some embodimcnt‘s',_- the.
selectable marker is a gene encoding a product that confers antibiotic or drug resistance that may be
.used in prokaryotic cells (e.g., B-lactamasc gene (ampicillin resistance), Tet-gene (tetracycline:
‘resistance), etc.) and cukaryotic cells (e.g., ncomycin (G418 or geneticin), gpt. (mycophenolic acid),
-ampicillin, or hygromycin resistance gencs). Insome embodiments, the sclectable marker is dihydrofolate
reductase, penmitiing selection with-methotrexate in a varicty of Hiosts. Iri some cmbodiments, the selectable
_marker is'a gene éncoding ai auxotrophic marker of the host (e.g.. LEU2, URA3,.HIS3), e.g., for usc

48



WO 2012/068540 PCT/US2011/061525

in yeast. Insome embodiments, the vector is a viral (e.g., baculovirus) or phage vector. [none.
embodiment, the vector is capable of integrating into the genouric of the hiost céll (€.g., retroviral
vector). ‘In'some embodiments, the vector is-a.replicable vectorand compr,iscs_.#n ofigin of replication,
[0198] The invention thus relates to.isolated nucleic:acid molecules that encode the humanized
antibody, humanized light chain',‘humanizg'd heavy chain; mouse antibody, ‘mousc"a‘ntibody’. lighl
chain, mousc anlibody hcavy chain, chimeéric anlib’ody? chimcrii:‘,light chain, or chhncric-hcayx‘chain:
of this invention. The invention also relates to.isolated nucleic acid molccules that encode a}g- antigen-
binding portion of any of these antibodics-or their chains, Polypeptide sequences encoded by the
nucicic-acids of this invention are described abové and-in ihe following Exatnples.

[0199] In some embodiments, a nucléic acid or Vector-of this invention encodes ‘a heavy chain (or-an
antigen-binding: portion th(‘:re‘of)_’ ot-a lightchain (or an antigen-binding portionthercof) of the:
invention: A host cell containing both the heavy chain-encoding nucleic acid and-the light chain--
encoding nuclcic acid, or nugleic acids encoding autigeanindingpo’rﬁéns of said hea\(y'.éha'i_n«anﬁ_
said light chair, can be used to make an antibody cdmprisinga' heavy and a light chain:(or an antigen-
binding poition of the antibody). The heayy-chain-encoding nucleic acid'and the light-chain-encoding
nuclcic acid can be placed onscparatc.expresgion vcctors They-can also. be’ placcd on a smglc
cxpression vector under the samec or differciit éxpression control: , See, e.g., U.S.. Patent Nos:
6,331,415 and 7,662,623.

10200} Another, aspect of the invention relates to-a method of making anantizhuman CCL20 antibody or.an
antigen-binding portion thereof of the invention. The antibody or portion cari:be: pproduced,. for example, by
the expression of one-or mor¢ recombinant’ nucleic acids encoding the antibody or-portion in asuitable
host éell. The Host cell €an be:produced using any suitable method. _For cxample, onc or more ¢xpression
constructs described herein can be introduced.into-a-suitable-host'cell; aﬁd‘tﬁé‘rﬁSuitih’g cell can'be
maintaincd under conditions suitable for expressionof the construct(s) or. vector(s) JIn:some:
‘embodiments, the resultmgvccll is maintained ,m,cult_urc,-m_zg.mammgl, orina plant. Suitable: thost:cells:
can' be pfolkai:yétic,,inc]'uding bacterial ccils suchas £. coli, (e,g., strain DH5a™. (Invitrogen;
CarAIsbad,:CA")),- B. subtilis and/or other sujtable bacteria; cukaryotic cells, such as‘fungal.or yeast-cells'
(e.g:, Pichia pastoris, Aspergillus sp., Saccharomyces cerévisiae; Schizosacchéroinyces pombe;
Neurospora:crassa), or other lower euKaryotic cells; and cell$ of higher cukaryotes such as those from
insects (e.g... Drosophila Schneider S2 cells, Sf9 insect. célls (WO 94/26087 (O*Connor), TNSB1-4.
~(HlGll 5) inscct cells (Invitrogen), mammals (e.g., COS cells, such as COS-1.(ATCC Accession No.
‘CRL-1650) and COS-7 (ATCC:Accession No: CRL-1651), ‘CHO (e-gs ATCC Accession No, CRL-
'9096), CHO DG44 (Urlaub and-Chasin., Proc. Natl. Acac. Sci. US4 11(7); 4216-4220 (1980)), 293
'(ATCC Accession No. CRL-1573), HeLa (ATCC.Accession No. CCL-2), CVI(ATCC Accession
No. CCL-70), WOP (Dailey-ef al., J. Virol.'54:739-749 (1985)), 3T3, .293T (Pear et al., Proc..Natl.
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Acad. Sci. U.S.A4. 90:8392-8396 (1993)), NSO-cells, SP2/0 cells,"HuT 78 cells and the likc)), orplarits
(e.g.; tobacco, lemna (duckweed), and algae). (See;, for example, Ausubel er al., eds: Curent
Protocols’in Molecular Biology, Greene Publishing: Associates. and:John Wiley & Sons Inc. ( l 993)).
In some cmbodiments, the host.cell is not part of a multiceilularorganism (e.g., plant or animal). In‘
certain embodiments, the host cellis an isolated host cell or is:part of a-cell ¢ulture.

[0201] The préscnt invention also Telates 16 cells comprisirig a nucleic-acid or'a'vector of the
invention. In Somc cmbddimcms-,;;tﬁe‘ vector is an cxprcss'ion véctor. In some ,emfbodi‘mcnts,; one-or
more nucleic acids encoding the heavy and light chains of a humanized antibody. or.antigen-binding
portion thereof, the heavy and light chains of a mouse antibody or antigen-binding portion thiéreof, of
the heavy and light ¢hains-of a chimeri¢ antibody or antigen:binding portioﬁ~the_reof, said antibody or
portion having binding specificity for human CCL20, or one or more. constructs:comprising such
nucleic acid(s), can be introduced into a suijtablc host ccll by a method appropriate to the host cell
selected. In.some-embodiments, the method of introduction is, e:g., transformation; transfeéction,
clectroporation; or infection. In somie embodiments, the nucleic aéid(s)_,am;'opcmbly linked*to.one or-
more cxpicssion controlclements. In certain embodiments, the.nucleic acid(§) are in-a vector; ina.
construct created by processes in the cell, or integrated into the host cell genome. Host cells can be
maintained undcr conditions suitable for'¢xpression: ‘In some.embodiments, these.conditions:
comprisc the presence of an inducer,.or of suitable media (supplemented-with, e.g., appropriate salts;

. growih factors, antibiotic, nutritional supplements, ctc.), whereby: the-encoded polypeptide($) are
produced. These processes encompasses expression in.a host cell (e.g., a mammary gland cell) of a
transgenic.animal.of plant (eg., tobacco) (scc eig., WO 92/03918). In some embodiments, the
antibodics or p‘onions are isolated from the host cclls, culture medium, or mitk.

§0202] The invention also relates to fusion proteins in which an antibody or portion of the invention
(e.g., ahumanized antibody or portion) is linked to another moicty (e.g7; a moiety which docs-not.
occur in antibodies as found in naturc) in‘an N-terminal location, C-terminal location or internal-to.the
fusion protein. In some embodiments, the fusion protein can be produced by the insertion of:a nucleic
acid encoding an antibody sequence(s) into a suitablc cxpression vector; such as.a pE’l‘.-Vccjtbr"(’e.‘g?,v
pET-15b, Novagen), a phage vector (e.g., pCANTAB'5 E, Pharmacia), or ether vector (e.g.,pRIT2T
Protciri A fusion.vector; Phannacia). The.resulting construct can be introduced into a.suitablc host_
cell for expression. In'some-cmbodiments, the cxpressed fusion proteins arc isolated or purified from
a cell lysate by means of a suitable affinity matrix (see, e.g., Current Protocols in Molecular Biology:
(Ausubel etal., Eds., Vol. 2, Suppl. 26, pp. 16:4.1-16.7.8-(1 991))..

[0203] The invention rclates to'a host ccll that comprises recombinant nucleic acid(s).cncoding an
antibody or portion; or heavy-and/or light chains thereof, provided hercin (e:g:, a Bumhanized antibody,

a humanized light chain or a humanized heavy chain, a mouse antibody, a mousc light chain ora
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-mousé heavy chain, a chimeric antibody; or a chimefic:hcavy chain:or-a chimeric light chdin, of the.
.invention). The'invention:also.relates to-a-host écll/thaf-"c‘oihpfisés'?i‘ébbmbihantlﬁuclé‘i‘c.aéid(é)
cncoding an aritigen-binding portion’6f thcé.ntiboqy_oi-;;it"s.chaihs.— In.some embodiments,. thehost cell
comprises a recombinant. vector of the.invention as referred to'herein: In some-embediments; said
-recombinant-vector is an expression-vector. Ini-certain g}nbédi';nglitis‘?,jséidTie‘combin'ant;vcctoriéf‘»a'i
mammalian ccll expression vector:

[0204) The invention also relates’to'd method of preparing an antibody or portion; ora.heavy-or:
light chain thereof, of this invention.. [n one-cmbodiment, the:method comprises maintaining a-host
cell of the invention as described hercin under conditions-appropriate for expréssion-of the ‘a'r'\'tibody or
portion or heavy and/or light chiain fhereof. In Somé ciitbodiments, the host cellicontains.one;or more
isolated nucléi¢ dcids that‘encode the:antibody or-poition, or heavy and/or light chain thereof, of the
inyfenﬁdn; ;ln‘zsbmc,embo'di_mcm_s,;t_hg' host.cell is.cultured.on a substrate or.in su;penSioh; In‘'some
cmbodiments, the-method further comprises the step of purifyingor isolating thé antibody or antibody
Chain;

[0205). The invention furthcr relates to a method of preparing antibodies or antigen-binding portions’
thercof through phage display. In'some embodiments, a haive antibody phagé display hbrary on’
CCL20 antigen is:panncd. In-Som¢ émbodimeénts,'a méthod-of preparing antibodies through-guided .
sclcction isused (see, e.g., U.S. Patent Publication No: US 2006:0251658 Al): .In.certain
cmbodimcnts, a-custom library;bu'i]:t' around, for example; a fixed heavy chain-(and/or: light chain)
CDR3 region of a’known anti-CCL20 anitibody:is created. The.CDR1 and CDR2 regions of the heavy”
and light-chains:can be-derived from a naive repertoiic (Osbum:ét_al:,-;Melhods.36;"6“1'-6.8 (2005)). In-
one embodiment, anti-CGL20 scFvs arc gencrated from.scFv naive antibody libraries which-arc.used
16, obtain mouse-luman,.chimeric antibodies with'the désired binding propertics. - These:libraries may.
be sereened for antibodies with the desired binding properties. In some embodiments;.scFv-phage
‘libraries arc used. ‘In ccrtain ¢rmbodiments, s¢Fvs which recognize human CCL20.are isolated from. -
sckv ghided sclection libraries following a serics of repeatcd:selection cyclés on-récombinant bumén
CCL20.cssentially as described in Vaughian ef al. Nature:Biotech:14:309-314 (1996). In bricf;.
following incubation with the library, the ifamobilized aiitigen; which is p;c,-g’qu;iled‘to paramagnetic:
‘beads, dnd bound phage can be recovered by magnetic separation while unbound phage is. washed
dway. Bound phage.can‘then be rescued as described by Vaughan et al. (1996; supra) and the?
‘s¢lection process repeatcd.

'|0206] In a particular embodiment, a library is constructed consisting of the entire variable domain
‘of thé heavy chain of a mouse anti-CCL20 antibody fuscd in a dingle chain format to a repertoire.of.
naive human light chain variable regions.. After sclection, the human light.chaih variable regions that

‘complement the.-mousc heavy chain variable regions:are identificd. A library-is then constructed
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conisisting of the repertoire of human light chain variabic regions:sclected as described aboyve-fused in
.a single chain format to.a chimeric heavy-chain variable region consisting of naive hutian’ CDR1"anid
‘CDR?2'regions and a fixed-CDR3 région from the mouse anti:CCL20 antibdy heavy-chain variable

-domain. Aftcr selection for CCL-ZO,B"indbts',“,the best binding clones are sclected. Five of the six CDR

regiois can be human in-origin while the CDR3 of the heavy chain variable region can be'identical 16

the odg{nal CDR3 of the mouse hcavy chain variablc domain.

[0207] In somé crabbdiments, selections are performed using €CL20.coupled to DYNABEADS M-
270 amine (Dynal):actordiiig to the manufacturer’s recommendations. ' I, some embodiments, '

selcctions using biotinylated CCL20 can be prepared-using the:primary amine Specific reagent

succinimidyl-6-(biofinamido) hexanoate following the manufacturer’s ifiStruotions (EZ:link,NHS LC.

Biotin, Piice).

[0208] In sormé émbodiments;outputs from:selections are.tested as:periplasmic preparations in high '
‘throughput:screens based on compctition assays which:measurc:the:ability of ’thg’écFi/'s:pré”s‘e‘rit\ihs’th‘é
. periplasmic_preparation to ¢ompete for binding .16 CEL20..

[0209] Samples that arc able tb:corhpctc‘i‘nithciTiigh-fhroughgut screens may be:subjecied to DNA

sequencing as described in Vaughan er.al. (1996; supra) and Osbum etal. (2005; supra). Clonés may.

then-be cxpressed and purified-as.scFvs or 1gGs-and-asscssed for their'ability to bihd,CC_[:fO,.
neutralize CCL20"0f “a-combiiation thercof, e’;g;..'usiﬁ‘.g‘f:i‘s'sa‘)’/s .‘sijcl_'i as_antfibody-dgpgndcnit;g{:_l}
micdiated cytotoxicity, (ADCC) assay and complement dependent cytotoxicity (CDC) assay. - Pirified
scFv-preparations:can then-be prepared as described in‘Example 3-of WO 01/66754.. Protcin-
concentrations of purificd $¢Fv.preparations Were determincd using the BCA imcthiod (Pierce).

Similaf approaches can'be uséd to screcn foran o‘ptimai_panncr‘,(thc‘oppqute chain),of a-fixcd @11_»-

length aitibody heavy.or light-chainor heavy-or:light chain variable domain.

[0210] n another embodimment, an anti-human CCL20 antibody .or.an ahti_g‘én:'bind'ing';pdttibn

‘thereof, as:described hercin; is-first used to-selett heavy and light "ch‘a’inv-vscq_uehces"hay,ingiéi}n_iIa_r

binding activity. toward CCL20,-using the epitope imprinting methods described:in PCT Publication.

No: WO',.93QI()'621Z}?,,;incgrpog_atcg.h;;qih'by--r:c;'férqn'cc‘. ‘Invcertain émt_)'o“di'me’n(s‘,“;fthé?an'tibodx librariés

used in this method are scFyv.libraries preparéd diid screened as described in PCT Publication No. WQ

92/01047, McCafforty &k, Natirre 348:552:554 (1990); and Griffiths et al., EMBQ'J: 12:125:734

(1993); all incorporated hercin by reference:. In certain cmbodiments, the'scFv. antibody librarics are:

screencd-using human CCL20 as'the.antigen.

10211} Once initial V and Vy,-domain$ are sclectcd{,‘flﬁix'andmatch-’-"exp,crimgnts;c@ be

performed, in.which different pairs of the initially selceted Vi and Vi-scgments are screencd for

CCL20 binding to selcct'preferred Vy/ V)i pair combinations. Additionally, toifurthier improve the-

quality of the antibody, the V. and'Vj; Segiments of the prefeired Vi/Vy, pair(s).can be randomly
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.mutated in a process analogous to the in vivo-somatic mutation process responsible fOr}afﬁnity
matiration of antibodics-during & iatiiral iniminc response. In some embodiments, the randomy
‘miutations occur within'the CDR3 region of Vy; and/or Vy. In:certain ecmbodiments,.this in vitro:
‘affinity maturation is accomplished by, e.g.,.amplifying Vy and V.domains using PCR primers
complimentary to the Vyy CDR3 or V- CDR3, respectively, wherein the primers have ‘been “spiked’™

‘products encode Vy and Vy; segments into which.random mutations:have been introduced into-the: Vi
‘and/or, V. CDR3 regions. These randomly mutated Vi and Vi Seginents: can b re-screched-for
binding to'CCL20..

[0212] Following scréching arid isolation ‘of an-anti-CCL20 antibody-of the.invention‘from:a
recombinant antibody display;lfbmry, nucleic-acids encoding:the.sclected antibody can' be.re¢overed:
-from the display-package (e.g., from the phage gcnqme).ijpd“s'ubélbn'e‘ddﬁtd?’dmé’r"é)@'[’)’fcséibh'i\‘zcdtof‘s}f
'bystandard recombinant DNA"techniques! In some.embddiments, the rucleic acid is:further
manipulated t6 create othier antibody forms:of the invention, as-described herein, In ceftain.
-griibodiments, to-express a recombinant-human antibody-isolated by scréening of a:combinatorial
library, th¢ DNA cncoding:the antibody is.cloned into ﬁifécombiﬁant’“c‘xp’réséiidn;\'/‘cc,lojr_{andfin_u‘_odjxccd
into riammalian‘host cells, 4§:dcscribed hercin,

[0213] In a particular émbodimeiit, the invention provides:a,method of producing a:hybridoria:that
sceretes-a monoclonal antibody that has binding spéqiﬁé_iiy fé’r.fhiifn'ari:GCI.';ZO;{&'O'Tﬁ_p'ﬁs"i:ii_g
adhiinistering lymphocytes of a CCL20 trarisgenic miouse to.a nof-tfansgenic mousc having-the:same
strain (¢:g., €D1)ds the hwman CCL20.transgenic. mouse, ther¢by:producing an immunized, non- '
transgénic.mousc. Splenocytes of the immunized, non-transgenic-mouse arc:¢ontacted with:
immortalized-cells, tbg,gbyﬂ producing fused-¢¢lls, and the:fused cellg'afe:maintained-under conditions
in which-hybridomas iHat secretc’a’monoclonal antibody ﬁaving?hinding.igpeg'iﬁbity':for{hgmgn;C_,Cf_E}ZQ
specificity, for human.CCL20.

[0214] The present invention also pr'ovi'd’c's' methods of ﬁfcpariiigginu_tated.fon_nSjof'f(hc- anthCLZO
aritibodies and atitigen-binding-portions thereof of the invention: In some:cmibodiments, the
antibodiés or portions arc-mutated in the va-riabl_c;dbmainspf the heavy-and/or light chains.. In cerldin
embodiments, said mutation-alters-onc or more binding:ptopertics:of. lhcantlbody dr'pdrt'l:bq.. In.
particular cmbodiments, 8 mutation is made imonc.or motc-of the CDR'regions-to.increase or
decreasc the Kp of the anti-CCL20 antibody or portion, to‘increase;or djac,r}caéé’lé@gz; orto. aliér the -
:b'ih_ding,spcciﬁcity of the antibody or-portion. chhﬁiques in sité;diréétédfﬁ\utégeticéis are.well-
known in the art. Sc¢ e.g. Saimbrook er-al. and Ausubel# al., supra., In another cmbodiment, onc or

mmiofe rutatiors dirc made at an‘amino acid residuc that is-known to be-changed compared to:the
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gcimline in a monoclonal antibody of the invention. In certain cmbodiments, the mutations are made
iin;a CDR region or.framework region of a:variable domain, orina constant domaii. Ina pzi"rtic’-uiari
-cmbodinicat, the mutations are made in a variable domain: ’Ih:s“cjme:cmbodi:m‘cxits‘,jonc, or more
mutations 4re madé-at an amino acid residue that is known to be changed.compared to:the germline.in
4 CDR fegion or framework region-of a variable.domain of an antibody or porhon of ihe invéition:
{0215] In another cmbodiment, thic framework region is' mutated” so:thiat théiresiltinig framework
region(s) have:the afino dcid ‘sequence of the:cotresponding:germiine gene., In:certain-cmbodiments;
‘ohc.or more. mutations arc.oiade in a framework region o‘rfcqr.\sftqﬁt»dqmaih to increase the half-lifeé-of
the anti-CCL20 antibody or portion. Sece.g. PCT Publication WO00/09560. In-certain® -
embodiments, a mutaiion in a-framework.region or constarit.domaiii:is made-to-alter the
finmunogcnicity of thé antibody, or to ‘provide a site for covalent-or:non=covalent.binding to-another
molecule. Agcording to the invention, a single antibody or portion may:have:mutations in-afly-one-ot

_iore-of the’CDRs or framework regions-of the variable doniain’or in‘the constantdomain. '

' {0216] Anti-CCL20 antibodics or antigen-binding portions thercof of the invention alsocan be:
produéed transgenically:throughthe gencration.of a. niammal-or;plant that'is transgenic for the
anubody hcavy and lnght chain scquences of intercst and:production of the antibody in a recoverable
form:theréfrom. In some cmbodiments; the aiiti-CCL20-antibodies or pomons are produced in, and
recovered from, the milk-of goats, cows; or other mammals. Sce,e. g U.S. Patent Nos. 5,827,690,
5,756:687; 5,750,172, and 5,741, 957. In some embodiments, nonzhuman transgenic. animals-that:
comprise human: antibody loci‘are immunized with human GCL20'6r an immunbdgenic- pomon
thercof, "aS'dcscribed above. ‘Mcthods for makin_fg antibodicsi m‘ glanls aref.dcsgrlb;,d,,e_.g., in ,U,_S.“
Paicnt Nos. 6,046,037 and 5, 959 177.

10217} In'some embodiments, non-human‘transgenic animals‘or plan{s:are produced by’ mtroducmg
one or more nucleic acid molecules encoding-an anti-CCL:20dntibody or pomon of the inventionsinto;
the animal.or plant by standard transgenic-téchniques: -See:Hqgan and U.S: Patent'No. 6,417,429,
$supra: In‘certain embodiments, transgenic.cells used for making the transgenic animal can-be
embryonic stem celis or:somatic cells ora fertilized egg. In some embodiments, the non-human.
transgenic.animals or plants are chimeric,  nonchimeric-hetcrozygotes, or. nonchimeric homozygotes.
Sce;-e.¢.; Hoganefal.; -Maripulating the. Mouse: Emibryo:. A Laboratory Manual 2"%¢d.,'Cold Spring
‘Harbor Press (1999), ‘Jackson et.al., Mouse-Genetics:and. Transgenics: A Pracncal Approach, Oxford’
'UIIIVQES!FX.—PWSS' (2000); and Pinkert, Transgenic Animal Technology: A Labaratmy Hadridbook,
Academic Prcss (1999). In some embodiments, the' nori-human transgenic_animals.or plants have a
targcted ’dis‘ruptibn.and-feplacemcm by-a targcting construct that encodes a heavy chain and/or-d light
chain of intcrest. In.certain cmbodiments,.the-transgenic animals or plants coimprise and expréss

nucleic acid molccules‘encoding heavy and light chains that specifically bind to'human’CCL20. The
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aiiti-CCL20 antibodics or portions may be made in any non-human transgenic animal or: plant. ‘In
particular cmbodiments, the non-human animals arc mice, rats, sheep, pigs, goats, cattlc. or-horscs.
The non-human transgenic animal may express the ‘énéodéd'«poly;')éptidcsgin blood, milk, urine, saliva,.
“tears, mucus.and other bodily fluids. ‘

[0218] Theantibodics-and antigen-binding portions thercof of thic invention.are uscful in fi¢utralizing:
CCL20-induced chemoattraction of, e.g., CCR6+ cells such as-immature dendritic cbllS‘(DC),
cffector/memory T-cclls, and B-cells. The antibodics and portions may thus be’ useful in:trcating a
varicty-of discasés.and conditions such as inflammation, autoimmunc diseascs, and cancer. Examples
of diseascs and'conditions that can be:treated with.the antibodies or antigen-binding portions of this
psoriasis, atopic defmatitis; contact dermititis, Crohn’s, disease, inflammatory bowel disease, B-cell.
maligﬂanbiés‘,» breast ddenocarcinoma; chronic hepatitis, contact-dermatitis, glioblastoma,
hepatocellular carcinoma, human papillomavirus infection of the cervix, mycosis fungoides,
pancreatic.adenocarcinoma, pe'r'ioddht'al.‘discdse;tii)’(mid'fpapillary carcinoma, pustulosis palmaris ct.
plantaris, conditions associatéd with maculopapular exanthema, epidermolysis bullosa, alopecia
arcata,-_mulliple‘.scicrosis; polymyosilis, dermatomyositis; Behcet's discase, acute géncralized
cxanthematous pustulosis, vasculitides, juvenile'idiopathic arthritis, sarcoidosis, bronchial asthma,
allergic thinitis, renal allograft rejection, graft-versus-host discase, liver allograft rcjection, chronic
obstructive pulmonary &'scaéc,»_"c:jSt‘ic‘.ﬁbrosis,‘gl'o_mcrulon,cphr'itis, respiratory syncytial virus
ihfcctidfr'li'multiplp.myéloma, and Langerhans celbhistiocytosis: In some.cmbodiments, the invention
‘provides methods for trcating any CCR6-associated ‘condition.-

[0219] -Accordingly, thc invention providés methods for treating inflammation, an autoimmune
discase, or cancer by adiministering:an effective amount of an antibody or portiori of the invention to a
subject in necd thercof. In some.embodiments, the subject is a human paticat having or at risk for
‘having an autoimmune diseasc; a éancef_, and/or inflammation: 1n some embodiments, the antibody or
pdﬁion is-administcred ‘pfOphyléctically to prevent onset or relapsc of inflammation, autoimmune
'dis’éasc{; or cancef.

[0220] Antibodies and antigen-binding portionis-thereof of this inivention Gan be administered to an
‘individual (e.g., 2 hurhan) alonc or'in ’conju‘nctio‘ﬂ with anothcr agent in'a combination therapy. The
antibodics.or portions.can be-adritinistered before; as an admixturc with, scparately but concurrently with, or
_subscquent to-administration of the additional agent. In some embodiments, the additional agent is sclected
from the group including, but not limited to: inhibitors of immuno-stimulatory cytokines (e.g., anti-TNF-a
MAbs), immunc cell eliminators (e.g., anti-CD20 MADbs), blockers-of accessory molccules (e:g.
Abatacept), diseasc-modifying agents for rheumatic diseases (e.g., non-steroidal anti-inflammatory

-drugs '(NSA'lD_s), ‘methotrexate, retinoic-acids, and vitamin D3 analogs), and immunosuppressants
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(e.g., calcineurin inhibitors). Tn some embodiments, the-additional agent is sclected from. the group
including, but not limited to: stcroidal agenis, immunomodulatory agents, somatostatic agents,
Con'vcntionalinﬁﬁunothcrapdtitic agents, cytokines or cytokinc.antagonists; and/or growth factors or
‘growth factor antagonists. In some embodiments, anti-CCL20 antibody therapy can be used'in
conjunction with standard-of-carc canccr treatment such as chemothierapy, Suigery, orradiation; or’
with another targeied therapy such as anti-VEGF antiboiiy‘théxap} .In some embodiments, anti-
.CCL20 antibody therapy can be used in"conjunction with a prophylactic.regimen. In onc
‘cmbodiment, a synthetic peptide,; mimetic.can be administcred in conjunction with an antibody ‘of the
pprescnt invention. In apother embodiment, hormone thérapy can be administéred ih"coqunciil)n with
:an antibody or portion.of the presént invention. '
10221]  In oncembédiment, the antibodies or antigen-binding portions:of the invention are
‘administered-alone or in combination with-an anti-‘_inﬂqmimi'td;y agent. Anti-inflammiatory agents that
-may be-administered:with the antibodics of the invention includé, but dre-not limited to;.
corticosteroids (¢.g. betamethasone, budesonide, cortisone, dexamethasone, hydrocortisone,
‘methylprednisolone, prednisolone, prednisone,-and.triamcinolone), nonsteroidal anti-inflammatory
drugs (e.g., balsalazide, celecoxib, &jclo_fé@aq,l diflunisal, ctodolac, fenoprofen, floctafening;
flurbiprofen, ibuprofen, indomethacin, ketoprofen, méclofenamate, mefenamic acid, meloxicam,.
_riabumetoné; naproxén, olsalazine, oxaproz‘i,h,‘ phenylbutazone, piroxicam, salsalate, sulindac;
tenoxicam, tiaprofenic. acid, and tolmetin),-as well as.acetaminophen, antihiistamings;;
aminoarylcarboxylic acid derivatives, arylacetic acid-derivatives, ai'yibut‘y‘ric acid derivatives,
arylcarboxylic‘acids; arylpropionic acid derivatives, pyrazoles, pyrazoloncs, salicylic:acid derivatives,
(e.g. sulfasalazonc-and mesalaminc), thigzinccarboxamides, c-acetamidocaproic acid; S-
adenosylmethionine, 3-amino-4-hydroxybutyric acid, amixetrine, benidazac, benzydamine, bucolome;
difenpiramide, ditazol, emorfazone, guaiazulénc, nabumetone, nimesulide, orgotcin, ‘oxaceprol,
paranyline, perisoxal, pifoxime, proquazone, proxazolc; and tenidap.

[0222] Conventional nonspecificimmunosuppressive agenits that may bé #dministcred i
combination-with the antibodics of the invention include, but.are not limited to, steroids, cyclosporine,
cyclosporine ‘analdgs,_-CYclophOSphamide methylprednisone, prednisonc,.azathioprine, FK-506, 15-
dcoxyspergualin, natalizumab, and o'thcrvimmﬁnqsupprcssivc agents that act by suppressing the:
function of responding T cells:

[0223] In somc ¢mbodiments; the antibodies-or. antigen-binding porti’ons’of the invention are
administercd in combination'with immunosuppressants. Immunosuppressant preparations that may be
administered with the antibodies of the invention'include, but are:not limited to, ORTHOCLONE™
(OKT3), SANDIMMUNE™/NEORAL™/SANGDYA™ (cyclosporin), PROGRAF™ (tacrolimus);
CELLCEPT™ (my’c_ophcnolatp), Azathioprine, glucorticosteroids, AVONEX™ (interfé¢ron-beta 1A),
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and RAPAMUNE™ (sirolimus). In onc tmbodimicnt, immunosuppressants may be used to-prevent
rejection of organ or bone marrow transplantation.

[0224] In.somc cmbodiments, the antibodics or antigen-binding portions of the invention-arc
administered in combination with a chemotherapeutic agent. Chemotherapeutic. agems;thgt-r,n_ay' be
administcred with the antibodies of the invention includc, but are not limited to, antibioti¢ derivatives:
(e.g., doxorubicin, bleomycin, daunorubicin, and dactinomycin); antiestrogens (e:g., tamoxifén);
antimetabolites (e. g ‘flugrouracil, 5-FU, floxuriding, interferon alpha:2b, glutamic: acid, plicamycin,.
‘mercaptopurine, and 6-thioguaning); cytotoxic agénts (e:¢., carmustine, BCNU; lomustine, CCNU,
‘cytosine arabinoside, cyclophosphamxde estramusting, »hydroxyurca procarbaune,,muomycm
busulfan, us—platm and vincristine:sulfate); hormones (e.g., medroxyprogestcrone, estramustine.
phosphatc sedium, ethinyl cstradiol, estradiol, -epincphrinc, megestrol acetate, methy]tcstostcronc
;dicthylstilbestrol diphosphate, chlorotrianiscic; and tcsto]actonc) nitrogen mustard-derivatives:(e:g.;
mephalen, chorambucil, mé¢chlorcthaming (mtrogen mustard)-and thiotcpa); steroids and combinations
(e:g., bethamcethasone: sodium phosphate); and others (e.g:, dicarbazine, asparaginasc, ‘mitotdric;
vincristine:sulfate, vinblastine sulfate, rituximab; and ctoposide).

j0225] In some efibodiments, thic-artibodies or ant‘i_gen-b'indi‘rig portions of the invention arc:
administered in combination with.a TNF antagonist. TNF antagonists that may-be administercd with.
the antibodies or antigen-binding-portions of the:invention iriclude, but. aré fiot limited:to, inifliximab.
(REMICADE™Y, adalimumab (HUMIRA™}), ceitolizumab. pegol (CIMZIA™}, golimumab
(SIMPONI™), etanercept (ENBREL™), xanthine deriviatives (e:g. pentoxifylinc) and bupropion:
(WELLBURTINT, ZY BANTM),

[0226] In some cmbodiments, the antibodics or antigen- 'bind“ing”portionsof the'invention are:
administcred alone or in combination: ‘with one:of more:intravenous immung-globulin preparations.
Intravenous immurne- globulin prcparanons that may bc administered with the anfibodies or portions of
the invention’ lnclude, but not limited to, _GA_MMAR?", IVEEGAM™, SANDOGLOBULIN™,
GAMMAGARD S/D™, and GAMIMUNE™. In some ¢mbodiments, the antibodics or‘antigen-
binding’fp“ort‘ion’s, of the invention: arc: administered in combination with intravenous i'rnfr'i‘uriCTglobulin
preparations in transplantation therapy (&.g.; bonc. marrow trans‘;:ila’ﬁft).

[0227] 1n somc cmbadiiments, the dntibodies or antigen-binding portions of the invention are:
administeréd in combination with'cytokines or thpki:n_e antagonists. “Ii some embodiments, the
antibodies or antigen-binding portions-of the invention may bé .administered with any cytokine.or
cytokinc-antagonist, ificluding, but fot limited to, 1L2,103; 1L4, ILS, IL6, IL7, IL10, IL12, TE:13;
IL15, anti-CD40, CD40L, IFN-y and TNF-a or any-antagonist thereof. In some embodiments; the
antibodics, or antigen-binding portions of the invention may be-admiinistéred withi‘any intcrlcukin or
interlcukin antagonis, incliding, but not limited to, IL- Talpha, IL-1beta, IL-2, IL-3, IL-4, IL-5,IL-6,
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IL-7, IL-8, IL:9, IL=10, iL-11, IL-12, 1L-13,7IL-14, IL-15, IL<16, 1L-17, TE-18;1L-19, IL=20, and IL-
21 or any antagonist thercof.:

[0228] In sorhé.cmboﬁimcht‘;,‘ the antibodies or an(iggllgﬁihding portions of the’invention-are
adrinistered in comibination with onc;or more chemokines or chemoking antagonists; Inispecific
cmbodiments, the antibodies: or antigen-binding portiofis‘of the invention-are administered in.
-combination.with an q(CxG)' chemokin¢ sclected from thefgréu_g»cohsis'ﬁng' of gaimima-interferon
inducible protein-10(yIP-10), inferlcukin-8 (IL-8), platclet factor4 (PE4), neutrophil activating:
protein (NAP-2), GRO-a, GRO-B, GRO-y, neiitrophil-activating peptide.(ENA-78); granulocyte:
chemoattraciant protein-2 (GCP-2), aiid strofiial cell-dérived factor-1 (SDF:1, orpre-Bicell
RANTES (regulated:on activation, hormal T 'é)gpfes‘scd;‘a‘nd ‘sécreted), macrophage.inflammatory:
‘Protein-1 alpha (MLP-1&); iacrophage; ihﬂamm_atoijy protein-1. beta (MIP-1B), monocyte chemotactic
protéin-1 (MCP: 1), tionocyte chemotactic protein-2 cMTC,P%?.")',.,r_ngnos:yt_q'cbcmdxéct.ii‘;zpitatgiﬁ-3=
(MCP-3), monocyte cfmcmﬁ_tac;i,c;:px:gt};jq-@ (MCP-4) macrophageé inflammatory protcin-1 gamma-
(MIP-1y), macrophage inflammatory, protéin:3 alphzi‘.‘(MIP-’Sd_)\,_‘lﬁach'ﬁhage.inﬂémmatbgz protein=3
beta (MIP-3),.macrophage inflammatory protcin-4 (MIR-4/DE-CK-1/PARC), cotaxin;Exodus, and
1-309; and/or the y(C) chemokine, lymphotaciin; or:any antagonist'thereof.

10229] In some embodiments, the antibodies or antigen-binding portions of: the invention are;
administercd with chemokine beta-8, chemokirie beta-1, and/or macrophagq‘in_ﬂamg}qiogy. protein-4,
or‘any. antagonist thereof.. Ina preféncd embodiment, the:antibodies or _qritigc_’ﬁ@ihdi@ portions of
the invention are administcred ;yith.t;hemok.inev beta8 or an antagonist thereof.

|'(:)2'30|§ In some cmbodiments, the antibodies or aﬁt@géhéﬁinﬂiﬂg portions of the invention arc.
administered'in cofmbination with an IL-4 antagonist.. IL-4 jantagqﬁists@h_at may be:administered with'
the antlbody and-antibody compositions of the invention include, but ar¢ not limited to:-soluble IL-4
receptor polypeptides, ﬁuliimctié forms of'soluble TL.-4 receptor polypeptidcs, anti-1L-4 receptor.
antibodics that birid thé IL-4 feceptor without transducing the biological signalclicited by-IL-4, anti-
1L4 antibodics that block binding-of-IL-4 to on¢ or morc IL-4 reccptors; and muteins 6f 1L-4 thiat bind
IL-4 receptors but do not transduce.the biological signal ¢licited by IL-4.. Preferably, the anti-1L4
antibodies ¢émployed accordinig {o this micthiod-are-monoélonal antibodics; antigen-binding b.onioqs
‘thereof may-also be e'niplqyéd..

10231]  In-some.cmbodimenis, the antibodics or antigen-binding portions of the:inventioh-are
.administered in combination with members of the TNF.family, or anta‘_goﬁist’s;’tﬁei‘céﬁ n some:
‘cmbodiiments; the antibodics of tiritiggn-binding portions of the.invention.are administered it
.combination with agents that 'inqludé, but are not limited to, soluble forms of TNF-d, lympliotoXin-

alpha (LT alpha, also known as TNF-beta), LT-beta (found in-complex heterotrimer LT:alpha2-beta),
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‘OPGL, FasL, GD27L, CD30L, CD40L,4-1BBL, DcR3; OX40L, TNF-gamma (International:
‘Publication No. WO 96/14328), AIM-I (Iniéinational Publication No: W0:97/33899); cridokine:alpha:
‘(International-Publication No:' WO 98/07880); OPG, ncurrokin¢-alpha:(litémational Publication No:
WO 98/18921); OX40; ricrve growth factor (NGF), soluble:forms of Fas, CD30, CD27, CD40/4-1BB;
“TR2.(International Publication No. WO 96/34095),.DR3 (Intcmational Publication No: WO
'97/33904), DR4 (International Publication No. WO 98/32856), TRS'H(lhtéfnzitiOhai'deliéation No:
“WO 98/30693), TR6 (Intermational Publication No. WO 98/30694); TR7.(Interational:Publication
No. WO 98/41629), TRANK, TR9,(International Publication No. WO 98/56892), TR 10 (International,
Publication No; WO,98/54202}, 312G2 (intemaiional Publication No. WO 98/06842), TR12, arid
soluble forms CD154, CD70, and GDI53; of any-atitagonist theicof.

administered therapeutic.agent that will relieve or prevent to some cxtent-one-or more:of the-
symptoms of the disorder being treated. An cffective amourit.of anti-CCL20 antibody. of anﬁgen-
binding portion thereof for ircaiing a-diseas¢-is an amoéunt'that: helps the treated subject to:reach one-
or more desired ¢linical end points.

!0233] In some embodiments, to minimize immunogenicity, a humanized antibody-or portion:is
used to treat'a human patient in therapeuiic methods and coinpositiofis.of this invention: ‘lncases.
where repéated administrition i§ not fiecessary, in some embodiments, it-may-also:bc. appropriatc to-
sdministera iouse of chimeric antibody:or-portion of the.inyention to a:human patierit:

[0234] In.somec embodiments, the _ant‘i}pddiéfs‘ pr.-an‘ligch-bihding’poﬁio’ns-thér’cbi‘zdﬁtih&:fi'hvehtipn
may be used to-treat an individual who has"lprcvic)usly been trcated ,with,-je;‘g., inhibitors.of:immuno=.
stimulaiory cytokines (e.g.; ariti-TNF-o- MADbs); immunc cell climinators (e.g;, anti-CD20 MAbs),
and/or blockers of accessory-molecules (e.g. Abatacept). 'In some embodiments, the antibodies of -
portions arc used to treat-a paticnt who has developed-primary non-respdnsivencss-or.d gradual
decline in response rate to these other treatmenis. v

[0235] The:aniibody or antigen-binding portion thcreof of this invention can.be adminisiered:in a.
‘sifigle-unit dose or multiple doscs at any time-point deemed appropriate by a héalth care proyidér. The:
»dbsa’g“c’:'.can be determined'by ‘methods l;npwnéfnl the artand can be dependent, for démplqi'ﬁi):oa"'thc
‘individual’s age, scnsitivity, tolerancé and overall well-being. Any administration method accepted in the
art may be employed suitably for the antibodies and portions of the invention, including, ‘but not necessarily.
limitcd to, parenteral (e.g., intravenous, intraarterial, intramuscular, intrathecal, ihtrap“cfitdh’f:a!,
subcutancous injection), oral (e.g:, dietary), locally, topical, inhalation (e.~_g., intrabronchial, intranasal
or.oral inhalation, intranasal drops), or rectal, depending on the discase or condition to be trcated. In.one

‘¢mbodinicnt, the asitibody or portion is administered parenterally.
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[0236] Formulation will vary according to the route of administration stclected (e:£.,solution,
cmulsion). An appropriate corriposition comprising the antibody or portion:to be administered cdri be
prepared in a-physiologically acceptable vehicle or carricr, The composition can comprise. multiple doses:or
‘be a'single.unit dés¢ composition. For solutionsor c_mulsions‘,.Suitablc;éér‘rich‘-includ“e,,-.,f_étV‘c;(a:mplc_,i
‘aqueous or alcoholic/aqucous Soluticus, emulsions, .o,_rnsugpen_s'ign's_,,incluain.g salin¢-and biifféred
niedia. Parenteral vehicles can in¢lude sodium chioride solution, Ringeér’s dextrose, dextrose;and
‘sodiuin chloride, lactated Ringer’s or fixcd oils.. Irtravenous véhicles éaii includé various additives,
preservatives, or fluid, nutricnt-or él¢ctrolyte replenishers (Sce g’en’craﬂy, Remington’s Pharmaceuiical’
Sciences, 17th Edmon Miick Pubhshmg Co PA, 1985) ‘For mhalanon, the: compound canbe solubnlucd
acrosol dlspcgser)

[0237] Dasage regimens may be adjusted to provide the.optimum desircd response: ‘In.¢ertain
cmbodiments, a single bolus may be adinifiistered; several divided doses. may-be administcred over
tifme, -or the dose mayfbe proponionally reduced or inéréa‘scd'éis“iﬁdicéféd by‘ the cx'igcncics*of "iﬁc
fumt,form for: easc.,of admlmstrauon and umformlty of d9§ag<_:,, Qqsagc'ungt,.fan;;~as used» hcrcm.,;
refers, to-physically: discretc units suited as unitary dosagics for th patients/subjectsito-be treated;-cach
unit containing a predetermincd quantity of active’compoirid:calculated to-produce the desired! ‘
thicrapéiitic ¢ffect in association with the required pharmaceutical carricr The specification for ihe
dosage unit forms of the invention arc generally dictaied by-zind‘,dij'c”ctlydgp_gr;dem:pn(éf)‘; thé;ﬂnigue
¢haracteristics of the.therapeutic agent'and the particular therapeutic or vpgc}i'jhylacjjgpﬁ'g:g’titg, be:
achicved, and (b) the limitations inhcr,ent*in‘.the.an,ofcomp’otfndiﬁggéucll_'zih’zacti'\"c:(:o'rnpqu_'ndv for.thc
treatment of sensitivityiii individuals.

[0238] Thus, the skilled artisan. woiild appreciate, bascd uipon the-disclosure provided herein, that
thé do'se‘axid'do'siné régimcn is adjusted in accordance wiﬂi memods‘w‘eu l&’:‘oWh‘ in'the'"ihéfapcdtjg
:pgov_ldmg a delcctublc ,thcra.\p.cunc bencf' t'to:a patient mgy:g}__sp;:lgqu_tgmn_gpg,.as;‘cag;;h;_-;tcmppré'l
‘requircments for administering cach agentto provide a détectablesthierapeuticibencfit to the patient;
‘Accordingly; whil¢ certain dosc and'administration regimens-arc;cxemplificd hérein, theSe-cxamples
‘in no way limit the dos¢ and administration regimen that may be provided to'd paticnt in-practicing
-the present invention.

10239] It isto be notcd-that dosage values may vary. with'thé-type and severity of the.condition'to be
alleviated, and may include singlc or multiple doscs. it is to be: further understood that:for any’
particular subject, specific,dosage regimenisshould be adjusted over:time according to the individual

aced and the professional judgment of the person administering of Supervising thé administration of
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the compositions,-and that dosage ranges set forth herein are excmplary only-and are not intended to
limit the scope or practice of the claimed composition. Further, the dosage regimen with the
compositions-of this invention may be.based on a varicty of factors, including the type of disease, the
age, weight, sex, medical condition of the paticnt, the.scverity of the condition, the route of
administration, and the. particular antibody employed. Thus, the dosage regimen can vary widcly; but.
can be detcrmincd rou‘tin'c!'y using staridard methods. For éxamplé, dosés may be adjusted bascd on
‘pharmacokinctic-or pharmacodynamic-parameters, which may include clinical ¢ffects siich-ds toxic
cffects.and/or laboratory values. The present invention thus encompasses intra-paticnt dose-
escalation ds détcrmined by the-skilled artisan. Mcthods of determining-appropriatc dosages-and’
regimens-arc well-known in the relevant art and would be understood tobe éricdmpéis's'éd by the¢'
skilled artisan oncc provided with the feachings disclosed herein.

[0240] In some embodiments, for administration to human-subjects, the.total monthly dosc of the
antibodics or antibody portion of the inivéntion is in the range 0.5-1200 mg per patient, depending; of
‘course, on the:mode of administration. In certain embodirficnts, .an intravenous monthly. dosé fequires
-about 1-1000 mg/paticnt. The total monthly dosc mayfbe-ad'r,r_lini‘stcrcdf-'inrsin‘glt;.jor:divi,ded doscs and.
‘may,-at'the phySician’s discretion, fall-outside:of the typical range given herein.

'10241] In cértdin cmbodiments, a range-for a therapeutically'or prophylactically cffeciive amount.6f
an antibody or antibody:portion of the invention is l-100'0_'1ngkgpatiénﬂiljbnfh.-. ;ln‘:or'ic:bfﬁbbdihfént;
the-antibody or portion thercof of the invention may be-administered;at-about’1-200.or. 1-150
‘mg/_pat'ienl/month. In certain cmbodiments; the antibody or-pértion-is:administered ifi:a 1,2,:3, 4; 5,
6,7, 8,9,0r Y0'mg/kg/patient shot 1,2, 3,4, 5, 6, 7, 8;:9, or.10-times?a month:- In a particular
cmbodiment, the antibody or portion is administered in;a, 1 toszmg/kg/paii¢ni1:Shot 1 or2.times a
month.

[0242] The antibodies and antigen-binding portions thereof of the présént invention alsé areseful in
a variety of processes with applications in research and diagnosis. Tn'some embodimients, thie antibodies.and
portions arc used to detect, isolate, and/or purify human CCL20 or variants thercof (e.g.,.by affinity
pufification of other suitable methods siich as flow cytoictry, e.g., forcélls, such as lymphocytes, in
suspension), and to study human CCL20 structure (e.g éonfdfrn?aiti"oxi_.).; and function. .For in vitro
applications, wherein immunogenicity of the antibody is not a-concern; the mouse and chimeric.
antibodics and antigen-binding protions thereof of this invention will be useful:in addition to-
humanizcd antibodics.

[0243} The antibodics or antigen-binding portions thercof of the. presént invention'can be-used in
diagnostic applications (e.g., in vitrg, ex vivo). In some embodiments, the humanized antibodics or
portions of the prestritinvention arc used to detect aiid/or mieasure the level of human‘CCL20 in a sample.:

In certain cmbodiments, the sample compriscs,.€.g., cells or tissues expressing human. CCL20, and/ot
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body fluids Such as an inflammatory exudate, blood, serum, and/or bowel fluid bearing human CCL20., A
samiplé can be obtaincd from an.individual and ari-antibody or portion déscribed hérein can beused in a
suitablc immunological method to detect and/or measure human CCL20- éxpfbssibn,‘ including methods-
such as flow cytometry (e.g.. for cells in suspension such as lymphocytcs), enzyme-linked
immunosorberit assays (ELISA), including chemiluminescence assays, radioimmunoassay,.and
immunehistology.
10244]  In one.cmbodiment, a method ofdetecting human CCL20 in;a‘sa'mplc,comp‘riSés.'contaziting_‘
the sample with an antibody or, portion of the present invention under conditions suitable for specific
biriding of the anitibody or portion to human CCL20 and detecting hniibbdy-CCLZO;éb}npie*e_s_Which
are-formed.. In one embodiment, the antibodies or poitions described hereinican be Uised-to analyze normal
versus inflamed tissues (e.g., from a human) for human CCL20 reactivity- and/or éxpression‘(eig.,
immunohistologically)'to detect associations between increased expression of human CCL20 (e.g., in
affected tissucs) and one or more disorders selectéd from, but not limiited to, Grave’s' disedsc, vitiligo,
hyperthyroidism, theumatoid arthritis, psoriasis,.atopic dermatitis, contact dermiatitis, Crohn’s:discase;.
inflammatory bowel disease, B-cell'malignancies, breast-adenocarcinoma, chronic hepatitis,. contact.
dermatitis, glioblastoma, hepatocellular carcinoma, humian papillomavirus.infection.of the-cérvix,
mycosis fungoidcs, pancreatic:adendcarcinoma, periodontal disease, thyroid papillary-carcinoma,.
pusiulosis palmaris ct plantaris, conditions associatcd with maculopapular exanthénlagfcpidgnnolysis
bullosa, alopccia arcata, multiple-sclerosis, polymyositis; dermatomyositis, Behcet's discase, acute;
-gencralized exanthematous pustulosis, vasculitides; juvenile idiopathic arihfitis, sarcoidosis, bronchial
asthma, allergic-rhinitis, renal allograft rejection, graft-versus-host diseasé; liver allograft rejection;;
‘chronic obstructive pulmonary disease, cystic:fibrosis; glomcrulqnephfitis,‘respiratory‘_syncytiaivir_xls
infectioft, multiplé mycloma, Langerhans cell histiocytosis, or other conditions. Thus, the antibodics-of
the present invention permit immunological methods of assessriterit of the prdsenccﬁbf.hmnai) CCL20.in’
normal and inflamed tissucs, through which the presence of disease; discasc progress and/or the efﬁ'c‘acy
of anti-human CCL20 therapy in the treatment of disease, e.g.. inflammatory and/or immune discasc;
can bc assessed.
[0245] The methods and techniques. of the present invention arc geacrally performed according to
conventional-methods well known in the art and as described in various general and more specific
references that are cited and discusscd throughout the. present specification unless,otherwise indicated.
Scc, e.g., Sambrook J. & Russcll D. Molecular .Cloniﬁg:.A'Lc'zbofaroiy Manual, 3rd cd., Cold Spring.
‘Harbor Laboratory Press, Cold Spring Harbor; N.Y. (2000); Ausubel et al., Short Protocols in
Molecular Biology: A Compendium of Methods from Current Protocols in Molecular:Biology, Wilcy,
John & ',Sons,, Inc. (2002); Harlow and Lane Using Antibodiés:. A Laboratory. Manual,; Cold.Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1998);'and Coligan et al., Short Protocols in

62,



WO 2012/068540 PCT/US2011/061525

Protein Science, Wiley, John & Sons, Inc. (2003). Enzymatit reactions and purification- techniques;
are performed accor_dihg:td manufacturet’s specifications,;as Commonly accomplished in the ja"r;t-qr as
described herein. The nomenclature used in‘connection with, and.the laboratory, procédures-and
techniques of, analytical chemistry, synthetic;organic chemistry, and medicinal and-pharmaceutical
chemistry destcribed hercin aré those well Kriown and commonly-used in the art,
[0246]  Unlcss otherwisc defined, all technical and scientific terms‘used hirein have:thie same
meaning as-commonly understood by-one-of:ordinary skill in-the art to:which this:invention 'b'e'lOnA‘g.s:
Excmplary methods and matetials-arc-described below, although methods and‘matcrials;similar or:
cquivalciit to thost described hercin caiial§o'bé uséditi the:practicé of festing of the:present’
invention, ‘All publications and other réfé‘r’e’n‘cc‘s%méﬁtiOﬁcdﬁhér‘eihﬁﬁrcf'idcb’x‘po’rate’dfby, feference in
their entircty, In case of conflict, the-present specification; including:definitions; will control.
Although d numbér of docurnents aré citéd'hérein; this-citation ‘docs not'constitute an.admission that
:aqy'of:thcs‘é documents forims part of the cominon.gerieral kKnowledge in.thedrt. Throughout this.
specification and.¢laims, the-word “comprise,”or variations such 'as.-‘-"c:Ompriscé,”iﬁr:"‘-‘co'r'r}pﬁsiné?@iilf
'be understood to imply-the inclusion.of a:stated integer or.group of integers but.not.the exclusion;of
-any’other ifitcgcr of group-of intégers. The materials; mcthods, and:cxamplés are-illustrative only-and
‘not intended:to be limitin g
[0247] In order that this invention may: be better understood, the following examples are set forth.
“These cxammiples dfe for purposes of illustration only and are.not to.be. construed as fimiting the scope

of the inveiition ir-any matiner..

‘Example 1: Involvement of CCL20 in-autoimmune/inflammatory disorders:

[0248] To. obiain,cyidence for-the involvement: of CCL20 in autoimmune and-inflammiatory.
conditions, we studicd the effects of knocking out'the CCL20 receptor CCR6'in a type II coliagen-
‘induccd arthifitis (CIA) mouse rheurfiatdid arihrifis (RA) inodél: CCR6 wild type mice, CCRG™
;(b‘ctc,rozygous'j nﬁbc,~and_;CCK6;’ f‘(h’ombzyg_ous) ‘knock-outmice. (_c‘ach‘n’=.l 0) were immiinizéd at the
base.of the tail with bovine type 1 'collagen (150 pg/mousc) emulsified in,complctc'Frcund'sadjuva_nt
(Chondrex; #7001). Threc"wéeks later;.a booster-injection of the same amount of bovine type 1T
collagen cmulsion:in inc‘omplc‘t‘é:a‘dju\iantw‘was:adminiswfed atthe-basc of thie.tail. We'graded the
scverity of arthritic symptoms in the paws of cach:mousc:as described in Griswold ef al., Arthritis&
Rhewmatism 31(11):1406-1412 (1988). Bricfly, we graded the articular Icsions of the extremitics:
distal to'the clbow or knce on a'scale 6f 0 to 4 based on the number of joints involved and thedegiée:
of erythema and sweilihg. Arthritis scores were calculated,as the sum of the s¢ores of all four paws
for each animal. ‘CCR6 wild type animals developed arthritis, while CCR6™ animals showed strong:

resistance to the.disease (FIG. 1). ‘Interestingly, CCR6™ animals also exhibited some levels of
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resistarict, indicating that fotal abrogation of CCL20 function is'not required to-counteract the arthritic -
phenotype: _

[0249] In addition, wc immunohistochemically analyzed the hi'fld,:’paw‘s of miceifor thé'presenceof’
“paws-were. {ixcd in formalin. The:paws weré then:séctioned and'placed on slides. After

decalcification of the paw'samples, the'slides wefe stairicd immihohistoclicmically with aiiti-GD3
(#N1580; DAKO) and F4/80 antibodics (Cione CL:A3-1 ,;Abbf.]Serotcc')_(; :The fint'eﬁ"sftpy—'df‘Sthiﬁin'g:.’WésI
‘scored by two indcpendent observers by@anping;ihe, samples:with.an Apcrio instrument (Aperio
“Technologics). ‘The scoring scalé was s follows: 0,-normal; 1, light stining throughout the paw.or;
intensc:staining in onedigit; 2, modcrate staibing:in inltiple digits; 3, infensc staifing in‘miultiple
digits or:moderatc throughout; 4; intense:staining throughout all digits:and paw. The numnber of T-
‘c¢lls (FIG: 2) and macrophages.(FIG. 3) inﬁltraﬁng the CIA-induced lesions-were strongly reduced in
‘both CER6" and CCR6” mice.

[0250]. ‘We.also studied the cffécts of knocking out:CCR6'in a dinitrofluoréberizene (DNEB)&
induccd;allergic contact dermatitis:mouse- model. Two groups of six:mice eachi(one:group, of mice
wild:typé for.CCR6 iind oné group CCR® deficiciit) were scnsitized by brushing25 1il of 0:4% DNEB
solution.(in 4:1 acctonc:olive oil) on‘tiic shaved abdomen fortwd succéssive days:(days 0 anid 1) Of:
day 5, mice werc re-challenged By‘applying;?.o plof 0. 1. % DNFB (in 4:1 aceton¢iolive oil) to one:
side'of one cari As ariindicator of cdema, eat thickness was meastired beforé DNEB challénge-and:at
24 hrafier the.last challenge on Day §; by using a thickness gauge. -CCR6dcficientmicc
demonstrated-alimost no ‘increased ear thickness-after trcatment ‘wiihDNF'_'B'. indicating resistance

agaifist DNFB-induced contact hypersensitivity (FIG.'4).

Example:2: Inhibition ¢f:.CCL20-induced chemotaxis by-hamster anti-mouse CCL20.2F5-5
MAb '

[0252] To further cxplore the.rolc'of CCL20 as a potential therapeutic target, we performed
cxperiments using a hamister anti-mouse. CCL20 antibody (2F5-5). We first characterized the-ability.
of the 2F5-5 MAD to bind.to mouse, human, and rhesus CCL20. ‘Soluble CCL20-secretéd: alkaline.
phosphatase (SEAP) antigens of cach species were prepared as follows.. The cDNAs encoding the,
-subcloned into a pcDNA3.1 (+) dSail SEAP vector; which contains SEAP ¢DNA and has:its, Sallsite’
deleted (pcDNA 3.1 (+) purchascd from Invitrogen; SEAP cDNA derived from a pSEAP-Enhancer
'vector, Clontéch). The expréssion vectors were transfected.inito the human embryo kidncy cell line.

HEK293EBNA (HEK293E, Invitrogen). The HEK293E célls were inioculated with DMEM
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(Invitrogén) supplemented with 10% fetal bovine scrum on the :dayfbe_‘f,o_re;ira.nsfgcﬁo_ni ‘On the day.of
traiisfection, the culturé mediumi was replaced with OPTI-MEM 1I-serum free:media (Invitrogen):
The expression vectors were tfzinsféctbd.usiﬁg’l"-ransl’r LT1 (TAKARA Bio.Iné.; Shiga, Japan)
according'to the manufacturer’s protocol. After 3 days of incubation‘at 5% AC'Og_vand 37°C; culture.
supematants werd hafvested. The coricentration of CCL20-SEAP,in cachculture was measured’by-
using the Great EscAPc-SEAPChémilumincscernics. Kit:2.0.(Cloitech):

[0253] We'then performed surface plasmon resonance (BiﬁcotéfM)‘B{ndithStudiés’ to"mcdsure the
‘binding of the-2F5-5:MAb to mousc, ‘human, rhesus; and-cynomolgus CCL20-SEAP antigens. Anti-
.SEAP (monocloial ahti-niouse placental-alkaline phosphatase, Thermo Scientific, Cat # MAJ-19354,
Lot # KL12748M) was irfiniiobilized on.a.CM5-sensor chip (GE Healthcarc) using a'standard
NHS/EDC amine couplingprocedure; 'S'EAP-ta'ggcd mouse:CCL20 (100riM:in supernatant, 1D735,.
‘Lot # 091130) was:diluted to S nM.with TBS-P containing 0.005-% Tween-20:and captured on the:
.CMS sénor ¢hip: '0:2 iM:10.80 nM-dilutions of harister anti-mouse €CL20 (2F5-5, Lot # 06021, 2
‘mg/ml) in TBS-P-werc injected over the sensor chip at a flow rate.of 30 jil/min: Assocition and
‘di's‘so,c’iaiion, of hamster anti-mouse CCL20 with mouse CCL20 were monitorcd for<4. miin and 16 min;
‘respectively. The chip surface was.regencrated between injections-using 10 mM glycine;.pH.2.25..
Sensograms were double fefefénccd by.subtracting hamstér anti-mouse CCL20-injcctions into.a
reference cell without captured mouse.CCL20 and a TBS-P injcction over capturéd mouse CCLE20-
The scnsograms were analyzed using‘a 1:1'Langmuir binding model in BlAcvaluation:software;(GE
Healthcare, version 3.2): In this assay, 2F5-5 MAb binds to mouse CCL20 with an-affinity.of 32 pM,

but does not.bind to human, fhesﬁs,?or'_chiblﬁol gus CCL20:(Table 1)..

Table:1: 2F5:5:MAb binding-affinity to CCL20 orthologs,

'CCL20 Ortholog. .1(33‘10’;':4“'_'5'06"5 _ (x10%5e8Y) . ‘(xl,gf‘?:'m)'.
Mouse 9:63. 0.474 0.492.
Human ‘Not-detéctable ‘Not detectable Not detectable
Rhesus ‘Not -dg{cétablc Not _déicciablg; Not d—cgcgféiblg »

Cynomolgus Not detcclablc ‘ ﬁot dc;cc,_tabl«c_—r -Not,detéétablc )

[0254] To test the effect of 2F5-5 MAb on CCL20 function, we cvaluated its neutralizing.activity:
-against. mouse CCL20 using an-in vifro cHemotaxis assay. CCR6-transduccd B300.19.cells and-
recombinant mouse CCL20 (1 nM) were added to traswell culture. plates.. Four hoursAlater,__lhé cells:

that migrated into the lower chamber. were counted by fluorescencc:activated cell sorting (FACS):
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2F5-5 MAb completely inhibited chemotaxis at 1 pg/ml with an estimated 1Css value 0f:0.04 jig/ml
(0.27.0M) (FIG. 5). By contrast, a contrél hamsicr antibody. (10' pg/ml) did not inhibit chemotaxis

(100% control;:data not shown).

Example 3: Himaiiization of mouse anti-CCL20-MAbs

[0255] To obtain.monoclonal antibodies:against human:€CL20, we generated.a panél of miouge.
aniti-human CCL20 aitibodies. Recombiriant human CCL20 (R&D, #360-MP-025/CF,!75 pg/head)
emulsificd with Freund’s complete adjuvant (Mitsubishi-Kagakii ‘Yatron, RM606-1) was.idjectcd
subcutancously into the footpads of the mice, Two consecutive.ifijections were then admiinistered
every‘three days. Three days after the final immunization, the animals were'sacrificed and the
;'iqg'uihéfl_ymgh,-‘nodé;‘c‘cll'sw'crc’ fused with P3U1 mycloma-célls:at-a 2:1'to 10:1 ratio in the presence,
of 50% polyethylcne glycol. Thie cells were'thén cultured i 96-well plastic plates:

0256] Sandwich ELISA was used-for primary screening. A'96-well plate was coated witha
polyclonal anti-human [gG antibody (Jackson, #709-005-149; Zf.ug[ml:fp"PBS"(-))‘.‘ After.overnight:
incubation at 4°C, the iells were blockéd with: 1 x'Block-Ace (Dainippon Sumitomo Pharma, UK-
\B80) for 1'hour at room tcmperature. Thewclls were then:washed with 0.02% Tweeii 20/PBS.(2),
after which 1 nM human CCL20-higG Fc chimera protein in 0.02% Tween 20/PBS'(-)-was-added to
thé wells (50 pl/wéll). After a one hour incubation at foony.temperaturc, ihr@c;,qdﬂi_tipxigj washes were,

performed as described above.. Cultufc supernatants from:cach’hybridoma were-then diluted-twofold

with 20% FBS:and 200 pg/mi human'TgG.(Mitsubishi Weipharma) in 0.02% Tween 20/PBS(-),
added to the'wells, and incubated for oné hour at room temperature. After. three fiirther washes; the:
wells weré incubatéd with horscradish; pefoxidasc-conjugaiéd-anti-mouse 1gG antibody (Jatksor,
#715:035-150, 5000 fold-dilution with 0.02% Tween ZO/PBSJ(-))_ for onc‘hour at foom températiire.
Theé-wells 'were then washed three times and incubated in.a TMBZ (3,3?,5,5-tetramethylbenzidine)
solution for 15-30 minutés. An cqual volume of 2 M H,SO, was then added to-stop thc reaction, and,
the optical density was read at 450 nm by ARVO (PerkinElmer). The.sandwich ELISA identificd 24,
positive wells,

[0257] We'then performed a chemotaxis assay. as a secondary screen. “The chemotaxis.assay was
performicd in transwell culiure’plates (MulfiS¢recn pore 5 pm; Millipore; #MAMIG-5S10). First, 50.
uliwell of 300 ng/ml recombinant human CCL20 (R&D; #360-MP-025/CF) in:chemotaxis buffer
(0.5% BSA, 0.5% FBS, 20 mM HEPES (pH 7.4), 50 uM 2:mercaptocthanol-in' RPM11640
(1nvitrogcn)) was pic-incubated with 100 pl/well of culture sipernatants from the hybridomas at room
temperature for 30 minutcs (for a final CCL20.concentration of 100 ng/ml) in the lowet wells 6f the
plaics. After 30 minutes, B300.19 cells transfected with human CCR6 (SEQ 1D NO: 104) (2x10°
cells/75 ul) were.applicd to the upper wells and incubated in 8 5% CO, incubator at 37°C for-4 hours.
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* Following the incubation, 150 pl from the lower wells were harvested and fixed with 50, ul of 4%:
'PFA/PBS (-). 30y of cach Saiipl¢ were applied to the FACSCaiitoll ¢éll analyzér (BD Biosciences)
to.count. migrated cclls. Nc"utrali"zing acti,vity was found in four wellss
[0258] 'We then used standard limiting dil;xtion‘to_cjbtain hybridoma clones from the four, positive
wells. We confirmed the neutralizing activity of supcrnatant from cach clong using, the in-vitro.
chemotaxis assay. Thice of the mouse anti-human CCL20 monoclonial antibodies pfoduééd by these
clones (antibodies 36F7C10 (Table 2), 43G5B10, (Table 3). and 40-1C10B9 (Table 4)) demonstrated:

‘neutralizing activity against human CCL20.

Table2: Amirio acid and.nucleotide sequences of:36F7G10,
DESCRIPTION - " SEQUENCE! .~
Hcavy Chain Signal Sequence (Amiino Acid) |-, e TS v KT AR N,
(SEQ ID NO: 33) MRWSCIILELVATATGVNS:
Light Chain Signal _chu(:ncc o o
(Amino Acid) MGVPTQLELLWLTVVVVRC
(SEQ iD NO: 34).

_ | QVQLQQPGAELVKPGASVKMSCKASGYT |
‘Heavy Chain Variable- Domain Amino Acid | FTNYWMHWVKQRPGQGLEWIGVIDPSDS

Scquence- YTTYNQKFKG. KATLTVDTSSSTAYMQLS
(SEQ ID.NO: 39): SLTSEDSAVY.YCTRGNYGVDYAMDYWG
QGTSVTVSS

. | DIQMTQSPASLSASVGETVTITCGASENIY-
Light Chain V“"gb'ig‘;’:a‘“‘A"“"°‘A°'d GALNWYQRKQGKSPQLLIYGATNLADG
cay MSSRFSGSGSGRQYSLKISSLHPDDVATY

. (SEQ 1D NO: 40) YCONVLITPYTFGGGTKLEIK
Heavy Chain Signal Sequence ATGAGATGGAGCTGTATCATCCTCTI‘CT
(Nucleotide) TGGTAGCAACAGCTACAGGTGTCAACT
(SEQ ID NO: 45) CcC
Light Chain Signal Sequence ATGGGTGTACCCACTCAGCTCCTGTTGC. |
(Nuclcotidey TGTGGCTTACAGTCGTAGTTGTCAGATG
(SEQ ID NO: 46). T

CAGGTCCAACTGCAGGAGCCTGGGGCT
GAGCTGGTGAAGCCTGGGGCTTCAGTG
AAGATGTCCTGCAAGGCTTCTGGETACA
| €CTTCACCAACTACTGGATGCACTGGGT
GAAGCAGAGGCCTGGACAAGGCCTTGA
o .. | GTGGATCGGAGTGATTGATCCTTCTGAT
Heavy Chain Vagzg:il?c‘;mam Nucleotide | 4 G1TATACTACCTACAATCAAAAGTTCA
(SE T Mo 51 AGGGCAAGGCCACATTGACTGTAGACA
1D CATCCTCCAGCACAGCCTACATGCAGCT
CAGCAGCCTGACATCTGAGGACTCTGE
GGTCTATTACTGTACAAGAGGTAACTAC
GGAGTAGACTATGCTATGGACTACTGG
GGTCAAGGAACCTCAGTCACCGTCTCCT

CG
Light Chain Variablc Domain Nucleotide; GACATCCAGATGACTCAGTCT CCAGCTT
Sequence _ CACTGTCTGCATCT GTGGGAGAAACT GT
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(SEQIDNO: 52)

CACCATCACATGTGGAGCAAGTGAGAA
TATTI'ACGGTGCTI’TAAAT[‘GGTATCAG

CGGAAACAGGGAAAATCTCCTCAGCTC
CTGATCTATGGTGCAACCAACTTGGCAG

ATGGCATGTCATCGAGGTTCAGTGGCA

‘GTGGATCTGGTAGACAGTATTCTCTCAA
.GATCAGTAGCCTGCAT CCTGACGATGTT

GCAACGTATTAC TGTCAAAA TGTGTTAA

TTACTCCGTACACGTTCGGAGGGGGGA

CCAAGCTGGAAATAAAA

Table:3" Amino acid and nucigotide séquences o1 42G5B10,

DESCRIPTION

SEQUENCE

Heavy Chain Signal Scquence (Amino Acid)
(SEQID NO: 37).

MRWSCIILFLVATATGVNS:

Light Chain Signal Scquence
(Amino Acid),
(SEQ ID:NO: 38).

MGVPTQLLLLWLTVVVVRC,

~ | QVQLQQPGAELVKPGASVKMSCKASGYT-

‘Heavy Chain Variable Doinain Aniin6 Acid.
‘ | YINYNQKFKGKATLTVDTSSSTAYMQLS:

:Sequence
(SEQID NO: 43),

FTSYWMHWVKQRPGQGLEWIGLIDPSDK.

SETSEDSAVYYCTRGNYGVDYGMDYWG
QGTSVTVSS

Light Chain Variable Domain Amino Acid
Sequence
(SEQ ID NO: 44y

‘DIQMTQSPASLSASVGETV.TITCGASENIY’

GALNWYQRKQGKSPQLLIYGATNLADG
MSSRFSGSGSGRQYSLKISSLHPDDVATY.
YCQNVLSTPYTFGGGTKLEIK

Hcavy Chain Signal Sequence;
(N ucleoudc)
(SEQ ID NO: 49)

ATGAGATGGAGCTGTATCATCCICTTCT |
TGGTAQCAACAGCTACAG_GTGTCAACT
ce

Light Chain Sigrial Sequence =~
{(Nuclcotide).

(SEQ ID NO: 50); . .

| ATGGGTGTACCCACTCAGCTCCTGTTGC
TGTGGCTTACAGTCGTAGTTGTCAGATG

T

Heavy Chain Variable Domaiin Nuclcotide
Scquence
(SEQ.ID NO: 55)

CAGGTCCAACTGCAGCAGCCTGGGGCT
GAGC TGGTGAAGCCTGGGGCTTCAGTG
AAGATGTCCTGCAAGGCTTCTGGCTACA
CECTTCACCAGCTACTGGATGCACTGGGT.
GAAGCAGAGGCCTGGACAAGGCCTTGA.
GTGGATCGGACTGATTGATCCTTCTGAT

‘ AAGTATACTAACT ACAATCAAAAGTTC

AAGGGCAAGGCCACATTGACT GTAGAC

ACATCCTCCAGCACAGCCTACATGCAGC
TCAGCAGCCTGACATCTGAGGACTCTGC
GGTCTATTACTGTACAAGAGGTAACTAC
GGAGTAGACTATGGTATGGACTACTGG.

GGTCAAGGAACCTCAGTCACCGTCTCCT
CA

Light Chain Variable Domain Nucleotide:
~ Scquence
(SEQ ID NO: 56)

"GACATCCAGATGACTCAGTCTCCAGCTT

CACTGTCTGCATCTGTGGGAGAAACTGT
CACCATCACATGTGGAGCAAGTGAGAA
TATTTACGGTGCTTTAAATTGGTATCAG.
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: CGGAAACAGGGAAAATCTCCTCAGCIC.

CTGATCTATGGTGC AACCAACTTGGCAG‘
ATGGCATGTCATCGAGGTTCAGTGGEA
GTGGATCTGGTAGACAGTATTCTCTCAA
GATCAGTAGCCTGCATCCTGACGATGTT
GCAACGTATTACT! GTCAAAATGTGTI‘AA
GTACTCCG T ACACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAA

Table:4: Amino;acid and-riucleotide: sequences- of 40-1ClOB9

DESCRIPTION SEQUENCE - -
Heavy Chain Signal Sequence (Amino Acid) |\ cowrewrnver T '
(SEQ ID NO: 35) | MEWSWVELFLLSVIAGVQS
Light Chain Signal Sequence (Amino Acid) MGVPTQLLLLWLTVVVVRC

(SEQ iD NO: 36)

Heavy: -Chiain Variablé Domain Amino Acid.

‘Séquence
(SEQ ID'NO: 41)

QVQLQQSGA ELVRPGASVTLSCKASGYT_ '
FTDYEMHWVKQTPVHGLEWIGAIDPETT-
STAYNQKFKGKATLTADKSSSTAYMELR:
SLTSEDSAVYYCTKCYY.GSADYAMDYW-
GQGTSVTVSS. . L

Light Chain Variable: Domain Amino Acid
Sequence
(SEQ ID NO: 42)

| DIQMTQSPASLSASVGETVTHCGASENI\;Y’ ‘
. GALNWYQRKQGKSPQLLIYGATNL 02

MSSRFSGSGSGRQYSLKlSSLHPDﬁDVATY
YCONVLSTPWTIFGGGTKLEIK:

.Héavy Chain Signal Sequence (Nuclcotide)
’ (SEQ ID'NO:.47).

ATGGAATGGAGCTGGGTCTTTETCTICC
TCCTGTCAGTAATIGCAGGTGTICCAATC
2 :

Lmht Cham Slgnal chucm,c (Nucleotidc)
(SFQ ID NO 48)

[ATGGGTGTACCCACTCAGCTECTGTTGT
| TGTGGETTACAGTCGTAGTTGTCAGATG,

T

Heavy Chain Variable Domain Nuclcotide
Sequence
(SEQ 1D NO: 53).

! GAGCT, ‘TGAGGCCTGGGG
ACGCTGTCCTGCAAGGCTT: CGGGCTACA.,,

CAGGTI‘CAACTGCAGCAGTCTGGGGCT '
TCAGTG

CATTTACTGACT: ATGAAATGCACT GGGT.
GAAGCAGACACCTGTGCATGGECTGGA
ATGGATTGGAGCTATTGATCCTGAAACT
ACTAGTACTGCCTACAATCAGAAGTTCA-
AGGGCAAGGCCACACTGACTGCAGACA.
AATCCTCCAGCACAGCCTACATGGAGCT'
CCGCAGCCTGACATCTGAGGACT CTGCC:_
GTCTATTAC’I' GTACCAAATG'ITACI' ACG:
GTAGCGCGGACTATGCTATGGACTACTG'
GGGTCAAGGAACETCAGTCACCGTCTEC
TCA:

nght Chain Variable Dormiain Nucleotide
‘Sequence
(SEQ ID NO:.54)

‘ GACATCCAGATGACICAGTCTCCAGC'IT »

CACT GTCTGCATCT GTGGGAGAAACTGT
CACC ATCACATGTGGAGCAAGTGAGAA

| TATTTACGGTGGETTAAATTGGTATCAG

CGGAAACAGGGAAAATCTCCTCAGCTC
CTGATCTATGGTGGAACCAACTTGGCAG
ATGGCATGTCATCGAGGTTCAGTGGCA
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‘GTGGATCTGGTAGACAGTATICTCICAA.
-GATCAGTAGCCTGCATCCTGACGATGTT
| GCAACGTATTACTGTGAAAATGTGTTAA
GTACTCCGTGGACGTTCGGTGGAGGCA.
‘CCAAGGTGGAAATCAAA .

10259] “The 36F7CI0; 42GSB10,'and 40-1G10BY inouse antibodies were-then used to prodisce.
‘humanized aiitibody heavy and light chairis. “The humanization‘friethiod involved grafting mouse
complementarity determining regions (CDRs), gsideﬁti_ﬁ"ed;b‘yfth’txat;and'/\or-ChOt’l‘iia'acﬁniti-on'
methods.according to Kabat numbering, into'the human heavy;and light.chain germiline sequences
representing the best framewoik matches withthé original mouse.sequénées from which-the’CDRs
were derived (FIGS. 6A-C; bolding:deriotes tesiduesthat-differbetween the:mouserantibody and i

human germiine sequence; underlining:and bolding:denotes:grafted mouse:CDRs; italicizing and

boldifig:denétes framework résidies substituted with corresponding:nouse antibody residucs; and.
underlining; ital‘i'cizing and bolding denotés"CDR residucs Substitutéd with corresponding himan
germling residucs). Frachork'matchcs,vgcr‘c;idg:ntjfﬁed'us‘ih‘g{thc I.'_‘g.B_las,lfdaté'ba's}:;‘.aCCOfdihg;to hig-
methods described in Altschul ctal., Nucl. Acids Res: 253589-3402( 1997y, Td.d;rivc;_al'tcgﬁatch
humanized chain vérsions, we used.two methiods; 1) 3D modeling techiigues to predict critical
murinc residucs within' the:framework interacting Wwith'the CDR residiies, and 2) sequéncealignments!
to identify murine residucs immediately-adjacent to the:canonical CDR sequences.

[0260] Thie humanized sequences wére.construcied.iato.expression veciors;and transfegtedsinto
mamiilian cell'lincs (e.g., HEK293E célls (Iavitrogén)) for dntibody productioh: -Astibodies

obtained by this process were:then characterized'in:functional'and physiochemical assays:

Example 4: In vitro chemotaxis assays deriionstrating neutralization activity-of humanized anti-
human CCL20 Abs

[0261] We identificd humanizéd antibodics ih"a’t actively neulralize the:human CCL20ligand by
performning in Vito chemotaxis dssays using CCR6-trarisduced B300:19:¢clls:. Uoi détermination of:
1Csp, Cs0,-and ICss values (FIGS. 74-G), antibodics:demonstrating a reduced valug;in the ICss tdbic
were degmed fo possess significant nefralizing aciivity:(FIG.-7C):‘OF the 14 humanized heavy
chains’and 26 humanized light chaitis produced, we tesiéd 41:combinations.. Eight of these-
combinations.were:shown 10 s\igx_ﬁﬁcamly ncutraliizc chemotaxis. ‘fﬁcseicigﬁt,humahiic,d anﬁb,odi,cs:

are listed below:

e 36LK3/36HKK3.
o “36LK3/42HKKI
o 36LK3/42HKK2,
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o 36LK3/42HKK3
o 36LK3/36HC2
e 36LK3/36HC3
e 36LC3/36HKK3
e 36LC3/36HC2

[0262) Thc amino acid'and nucleotidé sequences of humanized heavy chains HG2, HC3, 36HKK3,
42HKK 1, 42HKK2,-and 42HKK 3, and of humanized light chains LC3 and LK3, are shown in Tables:
‘5-12; “The-amirio acid sequences encaded by the human germline genes uiilized by, thesc-heavy and,

light chains arc.shown.in Table13.

Table 5: Amino acid.and nucleotide:sequences of humanized anti-human CCL20:antibody hcavy:
chain 36HC2 ("HC2")

SEQUENCE:
DESCRIPTION ‘| (signal sequence underlined; variable domain
in bold) L

| MGWSCIILFLVATATGVHSQVQLVQSGA
EVKKPGASVKVSCKASGYTFITNYWMH
WVRQAPGQGLEWMGVIDPSDSYTTYA.
QKFQGRVTMTVDTSTESTVYMELSSLRS
EDTAV.YYCARGNYGVDYAMDYWGQG
' 'lLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALISGVH

Heavy Chain Aminq ‘Acid'Scquence 1TF PAVLQSSGLYSLSSVVTVPSSSLGTQTY
with the signal sequence | ICNVNHKPSNTKVDKRVERKSCDKTFHTCP
(SEQIDNO: 1) PCPAPELLGGPSVFLFPPKPKDTLMISRTP

EVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQD!
WLNGKEYKCKVSNKALPAPIEKTISKAKG:
QPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSY-
MHEALHNHYTOQKSLSLSPGK
QVQLVQSGAEVKKPGASVKVSCKASG
YTFTNYWMHWYRQAPGQGLEWMGVI

| DPSDSYTTYAQKFQGRVTMTVDTSTST
VYMELSSLRSEDTAVYYCARGNYGVDY
AMDYWGQGTLVTVSSASTKGPSVFPLA

Heavy Chain Aming Acid Scquence PSSKSTSGGTAALGCLVKDYFPEPVTVSW.
without the signal sequence NSGALTSGVHTFPAVLQSSGLYSLSSVVT
(SEQ LD NO: 108) VPSSSLGTQTYICNVNHKPSNTKVDKRVE

PKSCDKTHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSREEMT
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KNQVSL T CLVKGF YPSDIAVEWESNGQPE
NNYKTI'PPVLDSDGSFFLYSKLTVDKSRW'
: QQGNVFSCSVMHEALHNHYTQKSLSLSP
GK
QVQLVQSGAEVKKPGASVKVSCKASG
Heavy Chain Variable Domain Amino Acid | YTETNYWMHWY RQAPGQGLEWMGV[

Sequencc DPSDSY’I’I’YAQKF QGRVTM TVDTSTST
(SEQID NO:9) | VYMELSSLRSEDTAVYYCARGNYGVDY
| AMDYWGQGTLVTVSS

- i ~~ [ ATGGGETGGTECTGCATCATICIGTTCC
TGGTGGCCACTGCTACCGGAGTGCACA
GCCAGGTGCAGCTGGTGCAGICTGGG
| GCTGAGGTGAAGAAACCCGGTGCAA,
GTGTGAAGGTGTCATGTAAAGCATCC.
| GGCTATACATTCACTAACTACTGGAT
GCATTGGGTGAGGCAGGCTCCAGGA.
CAGGGACTGGAATGGATGGGCGTGA
TCGACCCTTCAGATTCCTACACCACA
TATGCCCAGAAGTTTCAGGGCAGGGT |
GACCATGACAGTGGACACTAGCEACCT |
CTACAGTGTACATGGAGCTGTCCAGE
CTGAGAAGTGAAGATACAGCAGTGTA
CTATTGCGCCCGCGGCAATTACGGAG
TGGACTATGCCATGGATTACTGGGGG
CGAGGGTACTCTGGTGACCGTGTCTAG,
TGCTTCTACCAAGGGCCCATCGGTCTIC
CCCCTGGCACCCTCCTCCAAGAGCACCT
CTGGGGGCACAGCGGCCCTGGGCTGCE
TGGTCAAGGACTACTTCCCCGAACCGGT
GACGGTGTCGTGGAACTCAGGCGECCT

Heavy %“;‘f“_",N.“-°'°l°‘id"-;s'-°qc“°~“°°~ GACCAGCGGCGTGCACACETTCEEGGET
M e sigD“;g?ql‘f,g“ GTCCTACAGTCCTCAGGAGTCTACTCGC:
(SEQIDNO: 17). TCAGCAGCGTGGTGACCGTGCCCTCCAG

CAGCTTGGGCACCCAGACCTACATCTGC
‘AACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAGAGTTGAGCCCAAA
TCTTGTGACAAAACTCACACATGCCECAC
CGTGCCCAGCACCTGAACTCCTGGGGG:
GACCGTCAGTCTTCCTCTTCCCCCCAAA
ACCCAAGGACACCCTCATGATC]CCCGG
ACCCCTGAGGTCACATGCG]GGTGGTG
GACGTGAGCCACGAAGACCCTGAGGTC
AAGTTCAACTGGTACGTGGACGGCGTG
 GAGGTGCATAATGCCAAGACAAAGCCG. .
CGGGAGGAGCAGTACAACAGCACGTAC:
CGTGTGGTCAGCGTECTCACCGTCCTGC
ACCAGGACTGGCTGAATGGCAAGGAGT
ACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCCCCATCGAGAAAACCATCTC
' CAAAGCCAAAGGGCAGCCECGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGG
GAGGAGATGACCAAGAACCAGGTCAGC
CTGACCTGCCTGGTCAAAGGCTTCTATC
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iCCAGCGACATCGCCGTGGAGTGGGAGA
?GCAATGGGCAGCCGGAGAACAACTACA~
AGACCACGCCTCCCGTGCTGGACTCCGA
CGGCTCCTTCTTCCTETATAGCAAGCTC.
ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTITCTCATGCTCEGTGATGC
ATGAGGCTCTGCACAACCACTACACGC
"AGAAGAGCCTCTCCCTGTCTCCCGGGAA
ATGA
CAGGTGCAGCTGGTGCAGTCTGGGG
CTGAGGTGAAGAAACCCGGTGCAAGT
GTGAAGGTGTCATGTAAAGCATCCGG
CTATACATTCACTAACTACTGGATGC
ATTGGGTGACGCAGGCTCCAGGACA
GCCACTGGAATCCATGGGCGTCATC
GACCCTTCAGATTCCTACACCACATA
TGCCCAGAAGTTTCAGGGCAGGGTGA.
CCATGACAGTGGACACTAGCACCTCT
ACAGTGTACATGGAGCTGTCCAGCCT
GAGAACTGA/\CATACAGCAGTCTACT
ATTCCGCCCGCGGCAATTACGCAGTG
'GACTATGCCATCCAITAC1GCCGGCA
GGGTACTCTGGTGACCGTGTCTAGTG
| CTTCTACCAAGGGCCCATCGGTCTTCCC
CCTGGCAGCCTCCTCCAAGAGCACCTCT
GGGGGCACAGCGGCCCTGGGCTGCCTG
GTCAAGGACTACTTCCCCGAACCGGTG
, ACGGTGTCGTGGAACTCAGGCGCCCTG
ACCAGCGGCG1GCACACCTTCCCGGCTG
| TCCTACAGTCCTCAGGACTCTACTCCCT

‘Heavy Chaitr Nucleotide Sequence- CAGCAGCGTGGTGACCGTGCCCTCCAG
“'“h;’;;: ‘“‘;g‘g\;‘gl setence CAGCTTGGGCACCCAGACCTACATCTGC:
Q ) AACGTGAATCACAAGCCCAGCAACACC:

AAGGTGGACAAGAGAGTTGAGCCGCAAA
TCTTGTGACAAAAGTCACACATGCCCAC
CGTGCCCAGCACCTGAACTCCTGGGGG

GACCGTCAGTCTTCCTCTTCCCCCCAAA

| ACCCAAGGACACCCTCATGATCTCCCGG:
ACCCCTGAGGTCACATGCGTGGTGGTG

GACGTGAGCCACGAAGACCCTGAGGTC'

AAGTTCAACTGGTACGTGGACGGCGTG

GAGGTGCATAATGCCAAGACAAAGCCG
CGGGAGGAGCAGTACAACAGCACGTAC
CGTGTGGTCAGCGTCCTCACCGTCCTGC
| ACCAGGACTGGCTGAATGGCAAGGAGT
ACAAGTGCAAGGTCTCCAACAAAGCCC

TCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGG
GAGGAGATGACCAAGAACCAGGTCAGC
CTGACCTGCCTGGTCAAAGGCTTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACA
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TAGACCACGCCTCCCGTGCTGGACTCCGA |
CGGCTCCTTCTTCCTCTATAGCAAGCTC |
ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTTCTCATGCTCCGTGATGE
ATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCETCTCECTGTCTCCCGGGAA
ATGA
CAGGTGCAGCTGGTGCAGTCTGGGG
CTGAGGTGAAGAAACCCGGTGCAAGT
GTGAAGGTGTCATGTAAAGCATCCGG
CTATACATTCACTAACTACTGGATGC
ATTGGGTGAGGCAGGCTCCAGGACA.
oo | GGGACTGGAATGGATGGGCGTGATC
Heavy Chain V?g::l‘;'i)cgm‘““ Nucleotide: | G4 CGCTTCAGATTCCTACACCACATA
SEQ NG 25y | TGCCCAGAAGTTTCAGGGCAGGGTGA
(SEQID NO; 25 | CCATGACAGTGGACAGTAGCACCTCT
| AGAGTGTACATGGAGCTGTCCAGECT .
GAGAAGTGAAGATACAGCAGTGTACT
ATTGCGCCCGCGGCAATTACGGAGTG
GACTATGCCATGGATTACTGGGGGCA
GGGTACTCTGGTGACCGTGTETAGT:

Table:6: Amino.acid and'nucieotide sequences of humanized anti-human CCL20 antibody. heavy
chain 36HC3 ("HC3")

o ‘ SEQUENCE ,
DESCRIPTION | (signal sequence-underlincd, variable domain -
. . in; bold)

,MGWSCIILFLVATATGVHSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTNYWMH
WVYKQAPGQGLEWIGVIDPSDSYTTYNQ
KFKGKATMTRDTSTSTVYMELSSLRSE
DTAVYYCTRGNYGVDYAMDYWGQGT
SVTVSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHT

Heavy Chain  FPAVLQSSGLYSLSSVVTVPSSSLGTQTYI
.Amino A¢id Sequence ' CNVNHKPSNTKVDKRVEPKSCDKTHTCP
(SEQ ID-NO:2) PCPAPELLGGRSVFLFPPKPKDTLMISRTP'

EVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKG
.QPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLD
' SDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTQKSLSLSPGK
QVQLVQSGAEVKKPGASVKVSCKASG
Heavy Chain Variable Domain Amino Acid | YTFENYWMHWVKQAPGQGLEWIGVID

Scquence PSDSYTTYNQKFKGKATMTRDTSTSTV

(SEQ ID NO: 10) 'YMELSSLRSEDTAVYYCTRGNYGVDYA
'MDYWGQGTSVTVSS

Heavy Chain. | ATGGGCTGGTECTGCATCATICTIGITCC

‘Nucleotide ‘Sequence TGGTGGCAACTGCCACCGGAGTGCACA.
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(SEQ ID NO::18) GCCAGGTGCAGCTGGTGCAGTCTGGG
GCTGAGGTGAAGAAACCCGGTGCAA
GTGTLGAAAGTGTCATGGAAGGCATCC:
GGCTATACATTCACTAACTACTGGAT
GCATTGGGTGAAGCAGGCACCAGGA |
'CAGGGACTGGAATGGATCGGCGTGAT |
| CGACCCTTCAGATTCCTACACCACAT
ATAATCAGAAGTTTAAAGGCAAGGCT
ACCATGACAAGGGACACTAGCACCTC
TACAGTGTACATGGAGCTGTCCAGCC
| TGAGGTCCGAAGATACAGCCGTGTAC:
| TATTGCACTCGGGGCAACTACGGAGT
| GGACTATGCTATGGATTACTGGGGGC
| AGGGTACTAGTGTGACCGTGTCTAGT |
| GCATCTACCAAGGGCCCATCGGTCTTCC
| CCCTGGCACCCTEETCEGAAGAGCACCIC |.
TGGGGGCACAGEGGCECTGGGCTGCET
GGTCAAGGACTACTTCCCEGAACCGGT
| GACGGTGICGTGGAACTCAGGEGCCCT
GACCAGCGGCGTGCACACETTCECGGCT. |
| GTCCTACAGTCCTCAGGACTCTACTCCC
| TCAGCAGCGTGGTGACCGTGCCCTCCAG:
| CAGCTTGGGCACCCAGACCTACATETGC
1 AACGTGAATCACAAGCCCAGCAACACC:
AAGGTGGAGAAGAGAGTTGAGCCCAAA
{ TCTTGTGACAAAACTCACACATGCCCAC
| CGTGCCCAGCACETGAACTCCTGGGGG
| GACCGTGAGTCTTCCTCTTCECCCCAAA. |
ACCCAAGGACACCCTECATGATCTCCCGG
ACCCCTGAGGTCACATGCGTGGTGGTG:
GACGTGAGCCACGAAGACCETGAGGTC:
AAGTTCAACTGGTACGTGGACGGCGTG
ATAATGCCAAGACAAAGCCG.
| GGG STACAACAGCACGTAC
_CGTGTGGTCA CGTCCTCACCGTCETGL:
ACCAGGACTGGCTGAATGGEAAGGAGT |
| ACAAGTGGAAGGTETCCAACAAAGECE
TCCEAGCCCECATCGAGAAAACCATCTC
CAAAGCCAAAGGGCGAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGG
GAGGAGATGACCAAGAACCAGGTCAGC °
CTGACCTGCCTGGTCAAAGGETTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGA
: GCAATGGGCAGCCGGAGAACAACTACA:
AGACGEACGCCTCCCGTGCTGGACTCCGA
'CGGCTCCTTCTTCCTETATAGCAAGCTG
ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTTCTCATGCTCCGTGATGC:
- ATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCTGTCTCCCGGGAA
: o ATGA.
Heavy Chain Variable: Domain Nucleotide | CAGGTGGAGCTGGTGCAGTCEGGGG
Scquence.. . CTGAGGTGAAGAAACCCGGTGCAAGT
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(SEQ ID NO:-26) GTGAAAGTGTCATGCAAGGCATCCGG
CTATACATTCACTAACTACTCGATGC
' ATTGGGTGAAGCAGGCACCAGGACA
GGGACTGGAATGGATCGGCGTGATC
GACCCTTCAGATTCCTACACCACATA I
TAATCAGAAGTTTAAAGGCAAGGCTA
CCA1GACAAGGGACACTACCACCTCT'
ACAGTGTACATCGAGCTCTCCAGCCH1
GAGGTCCGAAGATACAGCCGTGTACT‘
ATTGCACTCGGGGCAACTACGGAGTG
"GACTATGCTATGGATTACTGGGGGCA
GGGTACTAGTGTGACCGTGTCTAGT. .

Tabl¢ 7: Amino acid.and nucléotide 'séquences of humanized anti-human CCL20 antibody heavy

¢hain 36HKK3,
vt e s . 7 SEQUENCE 3 PR ——
DESGRIPTION (Slgnal Sequence underlmed vanable domamf
L < inbold) :

MDWTWRILFLVAAATGAHSQVQLVQSG

AEVKKPGASVKVSCKASGYTFTNYWM'

HWVRQAPGQGLEWMGVIDPSDSYTTFY

NQKFKGKATLTVDTSTSTAYMELSSER:

| SEDTAVYYCTRGNYGVDYAMDYWGQ.

| GTLV.TVSSASTKGPSVEPLAPSSKSTSGGT:
AALGCLVKDYFPEPVTVSWNSGALTSGV

Hcavy Chain | HT FP—AV—LQSSGLY
‘Amino Acid Sequence YICNVNHKPSNTK RV
(SEQ.ID NO:3) CPPCPAPELLGGPSVFLFPPE\PKDTLMlSR

TPEVTCVVVDVSHEDPEVKFNWYVDGVE |
VHNAKTKPREEQYNSTYRVVSVLTVEHQ
DWENGKEYKGKVSNKALPAPIEKTISKAK.
GQPREPQVYTLPPSREEMTKNQVSLTCLV |
KGFYPSDIAVEWESNGQPENNYKTTRPVL
DSDGSFELYSKLTVDKSRWQQGNVESCS: -
VMHEALHNHYTQKSLSLSPGK
" ' | QVQLVQSGAEVKKPGASVKVSCKASG:
Heavy Cliain Variable Domain Amino Acid | YTFTNYWMHWVRQAPGQGLEWMGVI

Scquence DPSDSYTTYNQKF KCKATLTVDTSTST
(SEQ ID'NO: 11) AYVIELSSLRSEDTAVYYCT RGNYG VDY
) .AMDYWGQGTLVTVSS:

ATGGACTGGACATGGAGAATCCTGTTCC:

TGGTGGCCGCTGECAACCGGAGCACACA -
GECAGGTGCAGCTGGTGCAGTCTGGA
GCAGAGGTGAAGAAACGCCGGTGCTA

Heavy Chain GTCTGAAAGTGTCATCCAAGCCCT CcC .
Nuclcotide Sequence GGGTATACTTTCACCAACTACTGGAT
(SEQ ID NO: 19) CCATI'CGGTCACGCACCCTCCACCA

. CAGGCACT CGAATCCATCGCCGTGA
TTGACCCTTCAGATTCCTACACCACA-
 TATAATCAGAAGTTTAAAGGAAAGGC
AACACTGACTGTGGACACCAGCACAT
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CTACTCCCTACATGCAGCTGTCCAGC
‘CTGAGGTCCGAAGATACTGCCGTGTAu
- CFTATTGTACCCGGGGCAACTACGGAG:
TGGACTATGCAATGGATTACTGGGGG.
CAGGCTACCCTGCTGACAGTCTCTAG
fTGCTAGCACCAAGGGCCCATCGGTCTTC
fCCCCTGGCACCCTCCTCCAAGAGCACC]
fCTGGGGGCACAGCGGCCCTGGGCTGCC
TGGTCAAGGACTACTTCCCCGAACCGGT
‘GACGGTGTCGTGGAACTCAGGCGCCCT
GACGAGCGGCGIGCACACCTTCCCGGCT
,GTCCTACAGfCCTCAGGACTCTACTCCC
TCAGCAGCGTGGTGACCGTGCCCTCCAG
CAGCTTGGGCACCCAGACCTACATCTGC
AACGTGAATCACAAGCCCAGCAACACC
| AAGGTGGACAAGAGAGTTGAGCCCAAA
| TCTTGTGACAAAACTCACACATGCCCAC |.
| CGTGECCAGCACCTGAACTCECTGGGGG
GACCGTCAGTCT1CCTCTTCCCCCCAAA
ACCCAAGGACACCCTCATGATCTCCCGGi
'ACCCCTGAGGTCACATGCGTGGTGGTG '
GACGTGAGCCACGAAGACCCTGAGGTC
AAGTTCAACTGGTACGTGGACGGCGTG
| GAGGTGCATAATGCCAAGACAAAGECG .
CGGGAGGAGCAGTACAACAGCACGTAC
CGTGTGGTCAGCGTCCTCACCGTCCTGC
ACCAGGACTGGCTGAATGGCAAGGAGTr
‘ACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGAGAACE
ACAGGTGTACACCCTGCCECCCATCCCGG.
GAGGAGATGACCAAGAACCAGGTCAGCG
CTGACCTGCCTGGTCAAAGGCTTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACA
AGACCACGCCTCCCGTGCTGGACTCCGAJ
CGGCTCCTTCTTCCTCTATAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAG:
GGGAACGTCTTCTCATGETCCGTGATGC
iATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCIGTCTCCGGGTAA
ATGA.
CAGGTGCAGCTGGTGCAGTCTGGAGC
" AGAGGTGAAGAAACCCGGTGCTAGTG
TGAAAGTGTCATGCAAGGCCTCCGGG
TATACTTTCACCAACTACTGGATGCA
Heavy Chain Variable Domain Nucléotide | TTGGGTGAGGCAGGCTCCAGGACAG
* Sequence: GGACTGGAATGGATGGGCGTGATTGA
(SEQ 1D NO: 27) CCCTTCAGATTCCTACACCACATATA
ATCAGAAGTTTAAAGGAAAGGCAACA
'CTGACTGTGGACACCAGCACATCTAC
TGCCTACATGGAGCTGTCCAGCCTGA
GGTCCGAAGATACTGCCGTGTACTAT
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[‘(‘TACCCGGGGCAACT ACCGACTGGA
CI‘ATGCAATGGATTACTGCGGCCACG
GTACCCTGG’I GACAGTGTCTAGT:

Table 8: Amino acid and nucleotide sequences of humanized-anti-huian CCL20 antlbody heavy

chain 42HKK]
N ’ R . SEQUENCE
DESCRIPTION (sxgnal scqucncc undcrhned,.vanable domam
, o © " .zinbold) | '

T MDWTWRILFLVAAATGAHSQVQLVQSG
 AEVKKPGASVKVSCKASGYTFTSYWM

| HWVRQAPGQGLEWMGLIDPSDKYTNY'
NQKFKGRYTMTRDTSTSTVYMELSSLR
SEDTAVYYCARGNYGVDYGMDYWGQ

GTLVTVSSASTKGPSVFPLAPSSKSTSGGT |
AALGCLVKDYFPEPVTVSWNSGALTSGV

Heavy Chairt : HTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
‘Amino Acid Scquence. YICNVNHKPSNTKVDKRVEPKSCDKTHT"
(SEQ ID NO: 4) CPPCPAPELLGGPSVFLI'PPKPKDTLMISR

' TPEVTCVVVDVSHEDPEVKFNWYVDGVE.
- VHNAKTKPREEQYNSTYRWSVLlVLHQ :
| DWLNGKEYKCKVSNKALPAPIEKTISKAK:
GQPREPQVYTLPPSREEMTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVL -
DSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK .
‘ B _ ) QVQLVQSGAEVKKPGASYKVSCKASG
‘Heavy Chain \[ari_gbfe Domain Amino Acid. | YTFTS SYWMHWYVYRQAPGQGLEWMGLI

~ 'Scquence DPSDKYTNYNQKFKGRVTMTRDTSTST
(SEQ ID NO: 12) VYMELSSLRSEDTAVYYCARGNYGVDY .
‘ GMDYWGQGTLVTVSS

ATGGACTGGACCTGGCGAATCCTGTTCC.
TGGTGGCCGETGCAACAGGAGCACACT
CACAGGTGCAGCTGGTGCAGTCCGGG
GCAGAGGTGAAGAAACCCGGTGCCA
GCGTGAAGGTGTCTTGCAAAGCTAGT
GGCTATACCTTCACAAGCTACTGGAT
GCATTGGGTGCGGCAGGCACCAGGA.
CAGGGACTGGAATGGATGGGCCTGAT
TGACCCTTCTGATAAGTACACTAACT

 HeavyChain ACAACCAGAAGTTTAAAGGAAGGGTG
. "Nucleotide . Scquence CTATGAGC

(SEQ ID NO: 20)- "ACTATGACCCGGGACACATCAACTTC |

- CACCGTGTACATGGAGCTGTCCAGCC:

TGAGATCCGAAGATACCGCCGTGTAC,
TATTGTGCTCGCGGCAACTACGGAGT
GGACTATGGCATGGATTACIGGGGGC
AG GGTACACTCGTGACCGTGTCCACT
GCT AGCACCAAGGGCCCA'I CGGTCTTCCE
CCCTGGCACCCTCCTCCAAGAGCACCTC
TGGGGGCACAGCGGCCCTGGGETGCET
_GGTCAAGGACTACTTCCCCGAACCGGT

78



WO 2012/068540 PCT/US2011/061525

GACGGTGTCGTGGAACTCAGGCGCCCT

GACCAGCGGCGTGCACACCTTCCCGGCT
GTCCTACAGTCCTCAGGACTCTACTCCC
TCAGCAGCGTGGTGACCGTGCCCTCCAG
‘CAGCTTGGGCACCCAGACCTACATCTGC
-AACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAGAGTTGAGCCCAAA
TCTTGTGACAAAACTCACACATGCCCAC<

CGTGCCCAGCACCTGAACTCCTGGGGG

GACCGTCAGTCTTCCTCTTGCCCCCAAA.
ACCCAAGGACACCCTCATGATCTCCCGG'
ACCCCTGAGGTCACATGCGTGGTGGTG

GACGTGAGCCACGAAGACCCTGAGGTC‘
’AAGTTCAACTGGTACGTGGACGGCGTG

.GAGGTGCATAATGCCAAGACAAAGCCG
CGGGAGGAGCAGTACAACAGCACGTAC
CGTGTGGTCAGCGTCCTCACCGTCCTGE.
ACCAGGACTGGCTGAATGGCAAGGAGT
ACAAGTGCAAGGTCTCCAACAAAGCCC

TCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCEGG
' GAGGAGATGACCAAGAACCAGGTCAGC
CTGACCTGCClGGTCAAAGGCTTCTATC

GGGAACGTCTTCTCATGCTCCGTGAFGC
ATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCTGTCTCCGGGTAA
ATGA
CAGGTGCAGCTGGTGCAGTCCGGGG
‘CAGAGGTGAAGAAACCCGGTGCCAG
CGTGAAGGTGTCTTGCAAAGCTAGTG
| GCTATACCTTCACAAGCTACTGGATG:
CATTGGGTGCGGCAGGCACCAGGAC:
bt it Dot ottt | AGGGACTGGAATGGATGGGCCTGATT
Heavy Chain Variable DomainNucleotide | 3 cCCTTCTGATAAGTACACTAACTA
653?%?%?0& CAACCAGAAGTTTAAAGGAAGGGTGA
- Pe CTATGACCCGGGACACATCAACTTCC
ACCGTGTACATGGAGCTGTCCAGCCT
GAGATCCGAAGATACCGCCGTGTACT .
ATTGTGCTCGCGGCAACTACGGAGTG
GACTATGGCATGGATTACTGGGGGCA
GGGTACACTGGTGACCGTGTCCAGT

Table 9: Amino'acid and nucleotide sequences of humanized anti-iuman CCL20 antibody heayy
chain 42HKK2
[ DESCRIPTION | ~ _SEQUENCE___ ]

79



WO 2012/068540 PCT/US2011/061525

(signal séquence underlined; variable domain
in bold)
MDWTWRILELVAAATGAHSQVQLVQSG
AEV KKPGASVKVSCKASGYTFTSYWM.
HWVRQAPGQGLEWMGLIDPSDKYTNY
NQKFKGRVTLTVDTSTSTVYMELSSLR
.SEDTAVYYCTRGNYGVDYGMDYWGQ
- GTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGV

Heavy Chain HTFPAVLQSSGLYSLSSVVTVPSSSLGTQT’
‘Amino Acid- chucnce YICNVNHKPSNTKVDKRVEPKSCDKTHT
(SEQIDNO: 5) CPPCPAPELLGGPSVFLFPPKPKDTLMISR

TPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

' | QVQLVQSGAEVKKPGASVKVSCKASG
Hcavy Chain Variabl¢. Domain-Aming- Acid | YTFT. SYWMHWVRQAPGQGLEWMGLl

‘Sequence ) DPSDKYTNYN QKFKGRVTLTVDTSTST-
(SEQ 1D NO: 13) MELSSLRSEDTAVYYCTRCNYGVDY
' GMDYWGQGTLVTYSS

"ATGGACIGGACTTGGAGGATCCTGITCC
TGGTGGCCGCTGCAACCGGAGCTCACTC
ACAGGTGCAGCTGGTGCAGTCCGGA
GCAGAGGTGAAGAAACCCGGTGCCTC
‘CGTGAAGGTGTCTTGCAAAGCAAGTG
‘GCTATACCTTCACAAGCTACTGGATG |
CATTGGGTGAGACAGGCACCAGGACA
GGGACTGGAATGGATGGGCCTGATTG
ACCCTTCTGATAAGTACACCAACTAC
AACCAGAAGTTTAAAGGACGCGTGAC
TCTGACCGTGGACACATCAACTTCCA
CCGTGTACATGGAGCIGTCCAGECTG -
AGGTCCGAAGATACCGCAGTGTACTA,

Heavy Chain ‘ TTGTACACGGGGCAACTACGGAGTGG
‘Nuclcotide Sequence - ACTATGGCATGGATI‘ACTGGGGGCAG
(SEQIDNO:21) GGTACACTGGTGACCGTGTCCAGTGC

TAGCACCAAGGGCCCATCGGTCTTCCCC:
CTGGCAGCCTCCTCCAAGAGCACCTCTG |
| GGGGCACAGCGGCCCTGGGCTGCCTGG:
TCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCCCTGAC
CAGCGGCGTGCACACCTTCCCGGCTGTC
CTACAGTCCTCAGGACTCTACTCCCTCA
GCAGEGTGGTGACCGTGCCCTCCAGCA
.GCTTGGGCACCCAGACCTACATCTGCAA
CGTGAATCACAAGCCCAGCAACACCAA
GGTGGACAAGAGAGTTGAGCCCAAATC
TTGTGACAAAACTCACACATGCCCGACCG
TGCCCAGCACCTGAACTCCTGGGGGGA
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CCGTCAGICITCCTCTTCCCCCCAAAAC
 CCAAGGACACCCTCATGATCTCCCGGAC
COCTGAGGTCACATGCGTGGTGGTGGA
CGTGAGCCACGAAGACCCTGAGGTCAA
GTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGECGCG
GGAGGAGCAGTACAACAGCACGTACCG
TGTGGTCAGCGTCCTCACCGTCCTGCAC
CAGGACTGGCTGAATGGCAAGGAGTAC,
AAGTGCAAGGTCTCCAACAAAGCCCTC
CCAGCCCCCATCGAGAAAACCATCTCC
AAAGCCAAAGGGCAGCCCCGAGAACCA
CAGGTGTACACCCTGCCCCCATCCCGGG
AGGAGATGACCAAGAAGCAGGTCAGCC
TGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAG
CAATGGGCAGCGGGAGAACAACTACAA
GACCACGCCTCCCGTGETGGACTCCGAC,
GGGTCCTTCTTCCTCTATAGCAAGCTCA
CCGTGGACAAGAGCAGGTGGCAGCAGG
GGAACGTCTTCTCATGCTECGTGATGCA
TGAGGCTCTGCACAACCACTACACGCA
GAAGAGCCTCTCCGTGTCTCCGGGTAAA
TGA
CAGGTGCAGCTGGTGCAGTCCGGAG
CAGAGGTGAAGAAACCCGGTGCCTCC: |
GTGAAGGTGTCTTGCAAAGCAAGTGG
| CTATACCTTCACAAGCTAGTGGATGC
ATTGCGGTGAGACAGGCACCAGGACA
Heavy Chain Variablé Doitiain Nuclotide fgggggf&‘f&cé‘&c&%%ia%@gc*
@Eg?giﬁizm  AACCAGAAGTTTAAAGGACGCGTGAC
» :29 TCTGACCGTGGACACATCAACTTCCA
CCGTGTACATGGAGCTGTCCAGCCTG
AGGTCCGAAGATACCGCAGTGTACTA
TTGTACACGGGGCAACTACGGAGTGG
ACTATGGCATGGATTACTGGGGGCAG
GGTACACTGGTGACCGTGTCCAGT

Table 10: Amino acid and nucleotide sequénces of humanized anti-human CCL20 antibody heavy

chain 42HKK 3
| ~ . .SEQUENCE: . _
DESCRIPTION (signal scquence underlined, variable: domam
in'bold):

MDWTWRILFLVAAATGAHSQVQLYVQSG
AEVKKPGASVKVSCKASGYTFTSYWM

Heavy Chain HWVRQAPCQGLE\VMGL!DPSDKYTNY
Amino:Acid Sequence N QKFKG KATLTVDTSTSTAYMELSSLR
(SEQID NO: 6) SEDTAVYYCTRGNYGVDYGMDYWGQ

GTLYTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLV KDYFPEPVTVSWNSGALTSGV

81



WO 2012/068540 PCT/US2011/061525

HTFPAVLQSSGLYSLSSVVTVPSSSEGTQT
YICNVNHKPSNTKVDKRVEPKSCDKTHT®
CPPCPAPELLGGPSVELFPPKPKDTLMISR.
TPEVIGVVVDVSHEDPEVKFNWYVDGVE.
VHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWINGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVL

DSDGSFFLYSKLTVDKSRWQQGNVFSCS:
VMHEALHNHYTQKSLSLSPGK

_ ] ‘ ' "QVQLVQSGAEVKKPGASVKVSCKASG
Heavy Chain Variable Dofnain Amino-Acid | YTFTSYWMHWVRQAPGQGLEWMGLI

Sequence: .DPSDKYTNYNQKFKGKATLTVDTSTST‘
(SEQID NO: 14) AYMELSSLRSEDTAVYYCGTRGNYGVDY.
-GMDYWGQGTLVTVSS.

L ATGGACTGGACTTGGAGAATCCTGTICC
‘TGGTGGCCGCTGCAACCGGAGGTCACTCv
ACAGGTGCAGCTGGTGCAGTCCGGA
GCAGAGGTGAAGAAACCCGGTGCCTC |
CGTGAAAGTGTCTTGCAAGGCTAGTG |
GCFATACCTTCACAAGCTACFCGATG
,CAT1CGCTGAGGCAGGCACCAGGAC
'AGGGACTGCAATGGATGGGCCTGATT
GACCCTTCTGATAAGTACACCAACTA
CAACCAGAAGTTTAAAGGAAAGGCAA
CTCTGACCGTGGACACATCAACTTCC.
'ACCGCCTACAfGGACCTGTCCAGCCT
GAGGTCCGAAGATACCGCCGIGTACT
ATTCTACACCGCCCAACTACGGAGTG
GACTATGGCATGGATTACTGGGCGCA
GGGTACACTGGTGACCGTGTCCAGTG
CTAGCACCAAGGGCCCATCGGTCTTCCC
CCTGGCACCCTCCTCCAAGAGCAGCTCT

N ]He::’vdy g‘;“‘;‘e " G6GGGGCACAGCGGCCCTGGGCTGCCTG
(SEQ 1D NO.22) GTCAAGGACTACTTCCCCGAACCGGTG
D NO:22)  ACGGTGTCGTGGAACTCAGGCGECCTG:

ACCAGCGGCGTGCACACCTTCCCGGCTG
'TCCTACAGTCCTCAGGACTCTACTCCCT
CAGCAGCGTGGTGACCGTGCCCTCCAG

CAGCTTGGGCACCCAGACCTACATCTGC.

AACGTGAATCACAAGCCCAGCAACACE
AAGGTGGACAAGAGAGTTGAGCCCAAA.
TCTTG1GACAAAACTCACACATGCCCAC;v
CGTGCCCAGCACCTGAACTCCTGGGGG
GACCGTCAGTCTTCCTCTTCCCCCCAAA
| ACCCAAGGACACCCTCATGATCTCCCGG

ACCCCTGAGGTCACATGCGTGGTGGTG |
GACGTGAGCCACGAAGACCCTGAGGTC
AAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGACAAAGCCG
CGGGAGGAGCAGTACAACAGCACGTAC
CGTGTGGTCAGCGTCCTCACCGTCCTGC
ACCAGGACTGGCTGAATGGCAAGGAGT‘
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ACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGpCCCGAGAACC
ACAGGTGTACAGCCTGCCCCCAICCCGG
GAGGAGAIGACCAAGAACCACGTCAGG
CTGACCTGCCTGGTCAAAGGCTTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACA
AGACCACGCCTCCCGTGCTGGACTCCGA
- CGGCTCCTTCTTCCTCTATAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTTCTCATGCTCCG]GAFGC
ATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCTGTCTCCGGGTAA
ATGA.
CAGGTGCAGCTGGTGCAGTCCCGGAG
.CAGAGGTGAAGAAACCCGGTGCCTCC
LGTGAAAGTGTCTTGCAAGGCTAGTGG-
,CTA]ACCTTCACAAGCTACTGCATCC
ATTCGGTGAGGCAGGCACCAGGACA
4GGGACTGGAATGGATGGGCCTGATTG
Heavy Chain Vagxca:ll; ]i(;mam Nucleonde ACCCTTCTGAT AAGTACA CC AACTA P
SFQIDNO 30). AACCAGAAGTTTAAAGGAAAGGCAAC
TCTGACCGTGGACACATCAACWTCCA
CCGCC1ACATGGAGCTGTCCAGCCTG
ACGTCCGAAGATACCGCCCTGTACTA'
'TTGTACACGGGGCAACTACCGAGTGG
ACTATGGCATGGATTACTGCGGGCAC
GGTACACTGGTGACCGTGTCCAGT

Table 11: Amino acid and fiucleotide sequences of humanized anti-hiithah CCL20 antibody light.

chain LC3
. 3 ) " SEQUENCE
DESCRIPTION (signal scqucncc underlinéd; variable domain
in bold) .

MGWSCILFLVATATGVHSDIQMTQSPSS |
LSASVGDRVTITCRASENIYGALNWYQ
' QKPGKAPKLLIYGATNLADGVPSRFSG.

Light Chain Amino Acid Sequetice "SGSGRQYSLTISSLQPEDFATYYCQNVL
-with the signal scquence. ITPYTFGGGTKLEIKRTVAAPSVFIFPPSD:
(SEQID.NO: 7) EQLKSGTASVVCLLNNFYPREAKVQWKYV

DNALQSGNSQESVTEQDSKDSTYSLSSTL

‘ »TLSKADYEKHKVYACEV'I 'HQGLSSPVTK.
SFNRGEC.
DIQMTQSPSSLSASVGDRVTITCRASENI
YGALNWYQQKPGKAPKLL!YGAT\‘LA

Light Chain Amino Acid Scqucnce DGVPSRFSGSGSGRQYSLTISSLQPEDFA
without the signal sequénce TYYCQNVLITPYTFGGGTKLEIKRTVAA
(SEQ IDNO: 110) PSVFIFPPSDEQLKSGTASVVCLLNNFYPR

EAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHK_VYACEVTH.
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. _ [ QGLSSPVTKSFNRGEC ‘
Light Chain Varsble Do Aming Acid 3&%%&‘3553%‘?32‘&2&335%3‘
(SEQfl‘g;“g 1) | DGVPSRFSGSGSGRQYSLTISSLQPEDFA |
S S . TYYCONVIATPYTEGGGTKLEIK
‘  ATGGGCTGGTCCTGCATCATTICIGITCC
TGGTGGCAACCGCCACAGGAGTGCACA.
GCGACATCCAGATGACCCAGTCTCCA
TCCAGECTGAGTGCCTCAGTGGGEGA
“TAGGGTGACTATCACCIGTCGGGCCA.
GCGAGAACATCTACGGCGCTCTGAAT
TGGTATCAGCAGAAGECAGGAAAAGC
‘" TECCAAGCTGCTGATCTACGGGGCTA
‘CAAACCTGGCAGACGGTGTGCCCAGT
CGATTCTCCGGTAGCGGCTCTGGACG. |
AACAGTATTCACTGACTATCTCTAGTCT
| GCAGCCTGAAGATTTCGCCACTTACT

Light Chain ‘Nuglcotide: chucncc ATTGCCAGAATGTGCT GATTACTCCA.
with the sighal Seqiefice: TATACCTTTGGCGGAGGGACAAAACT
(SEQ IDINO: 23) 1 GGAGATCAAGAGAACTGTGGCCGCTCC

CAGTGTGTTCATTTTTCCECCTTCAGAC
' GAACAGCTGAAATCAGGGACEGCTTCC
GTGGTGTGTETGCTGAACAATTTCTACC-
CTCGCGAGGCAAAAGTGCAGTGGAAGG
TGGATAACGCCCTGCAGAGTGGCAATT
CACAGGAGTCCGTGACCGAACAGGACA
GCAAAGATTCTACATATAGTCTGTCATC
CACCCTGACAGTGAGCAAGGCTGATTA
CGAGAAGCACAAAGTGTATGCATGCGA
AGTGACTCATCAGGGGCTGAGCTCTCCE
GTGACCAAGTCTTTITAACCGGGGTGAAT
GTTGA
GACATCCAGATGACCCAGTCTCCATC
CAGCCTGAGTGCCTCAGTGGGCGATA
GGGTGACTATCACCTGTCGGGCCAGC
GAGAACATCTACGGCGCTCTGAATTG
GTATCAGCAGAAGCCAGGAAAAGCTC
CCAAGCTGCTGATCTACGGGGCTACA
AACCTGGCAGACGGTGTGCCCAGTCG
ATTCTCCGGTAGCGGCTCTGGACGAG
| AGTATTCACTGACTATCECTAGTCTG'

Light Chain Nucleotide Sequence’ CAGCCTGAAGATTTCGCCACTTACT. A
thhout the sxgnal sequence TTCCCAGAATGTGCTGATTACTCCAT
(SEQ ID.NO: 111) ATACCTTT! CCCCGACCCACAAAACTG

' GAGATCAAGAGAACTGTGGCCGCTEEC
AGTGTGTTCATTTTTCCCCCTTCAGACG'
AACAGCTGAAATCAGGGACCGCTTCCG
TGGTGTGTCTGCTGAACAATTTCTACCC
TCGCGAGGCAAAAGTGCAGTGGAAGGT
GGATAACGCCCTGCAGAGTGGCAATTC
ACAGGAGTCCGTGACCGAACAGGACAG
‘CAAAGATTCTACATATAGTCTGTCATCC
| ACCCTGACACTGAGEAAGGCTGATTAC
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GAGAAGCACAAAGTGTATGCATGCGAA

| GTGACT CATCAGGGGCTGAGCTCTCCCG.

| TGACCAAGTCTTTT. AACCGGGGTGAATG
TTGA

Light Chain Variabie Dornain Nuclcotidé
Sequénce
(SEQIDNO:31)

GACATCCAGATGACCCAGTCTCCATC,

{ CAGCCT: GAGTGCCT CAGTGGGCGATA
| GGGTGACTATCACCTGTCGGGCCAGC

GAGAACATCTACGGEGCTCTGAATTG
GTATCAGCAGAAGCCAGGAAAAGCTC
CCAAGCTGCTGATCTACGGGGCTACA
AACCTGGCACACGCTGTGCCCAGTCG

ATTCICCG {\GCGCCTC’I‘ GGACGAC
AGTATTCAC 'GACTATCTCTAGTCTG

CAGCCTGAAGATTTCGCCACTTACTA
-TTGCCAGAATGTGCTGATTACTC CAT

ATACCTTTGGCGGACGGACAAAACTC
GAGATCAAG

Table 12: Amino 4cid and nucleofide sequences of humanized antizhuman CCL20 antibody light

-¢hain'LK3
_ SEQUENCE-
DESCRIPTION (signal séquence undcrlmed, vanablc domain
in‘Bold).

Light Chain Amino.Acid'Sequence,
with the signal sequence’
(SEQ.ID'NO:-8)

‘ MDMRVPAQLLGLLLLWLRGARCDIQM'I"

QSPSSLSASVGDRVTITCGASENIYGALN-
WYQRKPGKAPKLLIYGATNLADGVPSR
FSGSGSGRDYTLTISSLQPEDFATYYCQ
NVLITPYTFGQGTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQ

: WKVDNALQSGNSQESVTEQDSKDSTYSL

SSTLTLSKADYEKHKVYACEVTHQGLSSP
VTKSFNRGEC

Light Chain Amino Acid Scquence
without the signal scquence
(SEQ ID'NO: 112)

DIQMTQSPSSLSASVGDRVTITCGASENI
YGALNWYQRKPGKAPKLLIYGATNLA
DGVPSRF. SGSGSGRDYTLTISSLQPEDF
ATYYCONVLITPYTFGQGTKLEIKRTVA

APSVF IFPPSDEQLKSGTASWCLLNNI~ YP
'REAKVQWKVDNALQSGNSQESVTEQDS

KDSTYSLSSTLTLSKADYEKHKVYACEVT
HQGLSSPVTKSFNRGEC-

Light Chain.Variablc' Domain Amino Acid
. Sequence,
(SEQID NO: 16)

DIQMTQSPSSLSASVGDRVT!TCGASEN

YGALN\VYQRKPG KAPKLLIYGATNLA

DGVPSRF SGSGSGRDYTLTISSLQPEDF

ATYYCQNVLITPYTFGQGTKLEIK

Light Chain Nucleotide Sequence
with the signal sequence
(SEQ ID'NO: 24),

ATGGACATGAGGGTGCCTGCTCAGCTG

CTGGGACTGCETIGCTGCTIGTGGCTGAGGG
GAGCACGATGCGACATCCAGATGACT

CACAGCCCATCCAGCCI‘CTCAGCCI‘C
CGTGGGCGACAGGGTGACCATCACAT
‘GTGGAGCATCCGAGAACATCTACGGG'
GCCCTGAATTGGTATCAGAGGAAGCC
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CGGCAAAGCTCCTAAGCTGCTGATCT -
' ACGGTGCCACAAACCTGGCTGATGGC
GTGCCCTCCAGATTCAGCGGCTCTGG:
‘AAGTGGGCGCGACTATACTCTGACCA.
TTTCTAGTCTGCAGCCAGAGGATTTC
GCCACCTACTATTGCCAGAATGTGCT
‘GATCACACCCTACACTTTTGGTCAGG
‘GCACAAAACTGGAAATTAAGCGTACG
GTGGCTGCACCATCTGTCTTCATCTTCC
CGCEATCTGATGAGEAGTTGAAATCTGG
AACTGCCTCTGTTGTGTGCCTGCTGAAT
| AACTTCTATCCCAGAGAGGCCAAAGTA:
CAGTGGAAGGTGGATAACGCCCTCCAA
TCGGGTAACTCCCAGGAGAGTGTCACA:
 GAGCAGGACAGCAAGGACAGCACCTAC
' AGCCTCAGCAGCACCCTGACGCTGAGC
AAAGCAGACTACGAGAAACACAAAGTC
TACGGETGEGAAGTCACCCATCAGGGC
CTGAGCTCGCCCGTCACAAAGAGCTTCA
ACAGGGGAGAGTGTTGA /
GACATCCAGATGACTCAGAGGCCATC |
CAGCCTGTCAGCCTCCGTGGGCGACA
GGGTGACCATCACATGTGGAGCATCC
GAGAACATCTACGGGGCCCTGAATTG
GTATCAGAGGAAGCCCGGCAAAGCIC
| CTAAGCTGCTGATCTACGGTGECACA
AACCTGGCTGATGGCGTGCCCTCCAG
ATTCAGCGGCTCTGGAAGTGGGCGCG!
ACTATACGTCTGACCATTTCTAGTCTGC
AGCCAGAGGATTTCGCCACCTACTAT
TGCCAGAATGTGCTGATCACACCCTA

Light Chain Nucleotide Scquence CACTTTITGGTCAGGGCACAAAACTGG
without the signal séquénce .AAATTAAGCGTACGGTGGCTGCACCAT .
(SEQ ID NO: 113) CTGTCTTCATCTTCCCGCCATCTGATGA.

GCAGTTGAAATCTGGAACTGCCTCTGTT
GTGTGCCTGCTGAATAACTTCTATCCCA
| GAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCETCCAATCGGGTAACTCCCA
| GGAGAGTGTCACAGAGCAGGACAGCAA
| GGACAGCACCTACAGCCTCAGCAGCAC
CCTGACGCTGAGCAAAGCAGACTACGA
GAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTC .
ACAAAGAGCTTCAACAGGGGAGAGTGT
TGA
GACATCCAGATGACTCAGAGCCGATC.
CAGCCTGTCAGCCTCCGTGGGCGACA
Light Chain Yaréga,blc Domain Nucleotide ggg:g&fg gfg géggg%g?gg:ﬁg
'$EQTE§E§3E GTATCAGAGGAAGCCCGGCAAAGCTC
ASERLAL N CTAAGCTGCTGATCTACGGTGCCACA
AACCTGGCTGATGGCGTGCCCTCCAG
ATTCAGCGGCTCTGGAAGTGGGCGCG
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ACTATACTCTGACCATTTCTAGTCTGC

| AGCCAGAGGATTTCGCCACCTACTAT

TGCCAGAATGTGCTGATCACACECTA
CACTTTTGGTCAGGGCACAAAACTGG:

| AAATTAAG. .

Tabl¢ 13: Amino acid Sequences encoded by human, germlmc genes

DESCR[PTION

= SEQUENCE‘

IGHV1-46%03
(SEQID NO:'57)

QVQLVQSGAEVKKPGASVKVSCKASGYT
FTSYYMHWVRQAPGQGLEWMGIINPSGG
STSYAQKFQGRVTMTRDTSTSTVYMELSS
LRSEDTAVY.YCAR _ :

. JH4
_(SEQID NO: 58)

WGQGTLVTVSS

IGKV1D39%01
(SEQ ID'NO: 59)

‘ ;DIQMTQSPSSLSASVGDRVTITCRASQSISS'

YLNWYQQKPGKAPKLLIYAASSLQSGVP

SRESGSGSGTDFTLTISSLQPEDFATYYCQ
QSYSTPP _ N _

10263] Based on the evaluation results, we'selectéd 36LK3/36HC2-(“*HC2/LK3").and
36LC3/36HC2 (“HC2/LC3") for further studies: -For these two antibodies, 'in vifro. chiemotaxis assdys
swere performéd in parallel with parental mouse clone 36F7C10 and: its chimeric. form: (comprising.a
human Fc portion). In this assay,; we employed transwell culfure plates with B300.19 CCR&+ cells
sceded.in the upper: layer and recombinant human CCL20 ligand.in the lower layer. Rccombinant.
human CCL20 (10 nM final, R&D Systems) \V%“'prc-incubatqd-wiih the humanized anti-CCL20
antibodics.at room temiperature. Afiér 30 min, human CCR6-transduceéd murine:pre-B-cells (B300.19,,
provided by Dr. H. Kawasaki at Tokyo University) were applicd to the upper layer and chemotaxis
was:developed-at 37°C:for 4 hrs.. At-the end.of incubation, FACS was uscd to measure migrated cells:
The 50%, 90%, and 95% inhibitory concentrations (ICso, IC€s0, and 1Cys, respectively) for HC2/LK3
and HG2/LC3 weré then calculatéd (Table 14). "'Neither of the humanizt:d,z_intibodiéé Tost -
ncutralization activity in comparison with the parental mousc MA’b",- and ICsp valucs-were calculated at

around 1 nM.

Table 14: Neutralizing activity of HC2/LK3 and HC2/LC3 against human CCL20'ira chemotaxis

assay (in nM)
Mouse MAb - - Chimeric: MAb
ICso 1697 + 0.464 1 438+ 0. 216
1Cqo ’ 3:944 +0.593 3.510 1'0.60!
1Cys | .7.680 +2.966 ) 5480+ 1.179
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“HUMAb HCZ/LK3 -
| Assay-l  f 2 ‘:‘ "f%'_-?;'*j't"* "'/;.rA,vefagél
iCo ] 065 | 108 " | T30 TO14 50330
iCs 355 T 335 [ 679 | 45641928
TG | 7% | sa | B 8972+ 4417

HuMAbHCLCY - ,

Assay-1 w2 R S 1 Average,
ICo | 050 126 | 120, | 111720193
1Cso T 464 | 582 | 530 5251 £0,591.
S RV A B> T N

‘The'dosc responses for a-representative trial with the HC2/LK3-antibody-arc shown in FIGS..8A-C..
Three independent experiments are:depicted.

10264] We further confirmed the ncutralizin'g'.vac’tfv'i.ty_io'f HC2/LK3 and HC2/L.G3 using a
Atran.ser_\,dmhcl'ial, migration (T EM)'assay.',i_n which freshly isolated human peripheral blood
mononuclear ¢clls were:used instcad of CCR6-transduced artificial cells. QCqugg
CD3+CD4+CD4SRO+ merhory T cells and CD19+ B cclls are well known'to be.¢nriched with
CCRG-positive cells. we measured‘,thcimjgratcd ccll:numibers of Lhese,-poPulaﬁo'n's:-'ih;lhe,b‘res"e”r’iécﬂdf ‘
absénce of the HC2/LK3 and HCZ/LE3 antibodies, as well as-the parental mouse:antibody, 36F7C10.
Both hiimanizcd aiitibodics (FIGS. 9B and G) dcmonstraicd dose dependent-inhibition of cell
migration comparable-to that.of 36F7C10 (FIG. 9A), providing furthér evidencé:of theirricutralizing,

activity.

Example 5: Bindin‘g‘of hunianized anti-human- CCL20 MAbS to human ccL2o

10265] To theasure the binding affinity of bumanized antibodies'HC2/LC3 and HC2/LK3 by surface
) Qlasmon resonanicc (Biacore™), we expressed and purificditht-antibodies from.conditioned edia of’
transicntly-transfected HEK293F cells, and capturcd thé:antibodies.on a CM5 chip.coated with:anti
‘human Fc monoclonal antibodies using HBS-EP as the running buffer.. We then injected several
dilutioris (100, 20; 4, 0.8, 0.16, and 0 nM) of humman CCL20 protein (R&D Systeriis) over thé coated
chip,surface, and observed dissociation of bound CCL20 for:up to 20, minutes (FlGS ,'IOA«ﬁn'd:B}.

We fitted binding data globally to a I:1 Langmuir model.. The results arc shown.in Table 15:and

repicsent the average of.two indépendent experiments. - Affinity. between CCL20%and its receptor,:
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CCR6,'ha$ been reportéd as 500 pMin primary, human célls (Liao ef al., J. Iimunol. 168(10):4871-
4880.(2002)); thesc:data demoiistiatehiat the.affinitis of the HC2/LE3and HCY/ LK antibadias for
CCL20 are:approximately 07times higher thanthe:affinity of CCR6for CCL:20.

Table:15::SPR fesults of humarized anti-CEL20-antibodies-

of the'invention
Heavychain/” | * S ke [ TKeo [ Standard - |
Lightchain_| (x107Msec™) | (x10%sce?) [ (pM)" . |  deviation ..
HCLe3 | 1s L 68l | 4 . .. | 15
HCYLK3: | 166 | ... 117 70, 1

Exaniple-6: Cross-reactivity-of humanized anti-human CCL20 MADbs to chemokine paralogs,

10266] We examined HE2/LK3 and HC2/LC3 for-their specificity-for human.CCL20 by analyzing
‘their:cross-réactivity against a. ¢hémokire panel (Table 16) using-an.enzyme-liked immunosorbent
assay (ELISA)

Table 16: Recombinant human-chemokinesused'in. ELISA assay

Chemokine =% 7" ' [ 7 Makére={2uT 27 SGaGNes - 0 o
CCL20;. . . | MIP=33/LARG: | R&D | . . #360-MP:025/CF .
XCL1 ‘ Lin . R&D #695-LT-025/CF’

ccres | T O R&D T #717-VC:025/CE
CCL27 CTACK. R&D #376:CT=025/CF:

. ‘CCL25 . |  TECK 1. 6ot | . T#234X, .
CCL24 ‘Eotaxin-2/MPIF-2 | GT , #2343X
" CCL22. ‘ “MDC | R&D . | #336-MD-025/CE. ]
CCL21 6CKinc/SLE R&D #366-6C-025/CF:
€eL1o [0 oMIP3b | R&D . T #361-MI-025/CF: '

( : TARC. GI. . #2364

" | Heca” | R&D . |  #802-HC-025/CE. . . .~
"MCP-4 GT #2327X.

"Eotaxin .. | . R&D . #320-E0-020/GF°
‘MARC. ...{ R&D #282-P3-010/CF
.Rantcs: ‘CHEMICON ' #GF020.

. MIP-1B R&D A #271-BME=010/CF:
‘MIP-1a GT #2270X

S PEPRO -

! . MCP-I/MCAFIE | “ppoyy #300-04
CCLI “TCA3/1:309: GT #2272
CXCLl6 . | . CX6Lie .| -GT . , #2976 X
CXCL13 ‘BCA-I/BLC | 'R&D: #801-CX-025/CF:

CCXCKE12 |, SDF-1/PBSE | . R&D | . #350-NS-010/CF . .
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" , PEPRO: -
p)vgcuo.\ » ) IP:10 ol #300-12
CXCL9 ‘ MIG 6T 392X L
L : PEPRO: .
CXCLS . 7 IL-8 TECH #200:08M
CXCL4 PF4 R&D " #795-P4-025/CF:
CXCL2 | "GROF | R&D. . .. #276:GB:010/CE.
CXCLI ‘GRO«  R&D | . #275:GR-010/CE

CXBGII‘)‘. (Chembokitie FKN . R&D #362:GX:025/CE

Domain) .. _ .| ... ) _ Con 4. .

_CX3CL1 I T

\(Extracellular EKN: - R&D #365:FR-025/CF
Domdin)

Th:wells of a 965well plate:were coated With 1 jig/il'of therecombinant human: chemokines inPBS’
). ‘After overnight incubation at.4°C, the:wells-wiére blotked:with 1 x Bldck-Ace (Dainippon
‘Sumitomo Pharma, UK-B80) for 1 hour.atroom:temperature. -After washing twice'with"0:02%
Tween:20/PBS (2); we added 50 ul of 10°ug/ml purified 36F7C10; lelmgt.iG;éQﬁFZil‘QJHC‘Z./LK‘:Ss or
HC2/LE3 in'0.02% Taveen 20/PBS (-):to°¢ichiwéll. The wells wefe incubited:for:1®houir 4t roofn
temperature and washed threc times as,deScrchd,anthr;p_fe 3. Hbrserdiiiéhp’crdxiaasé(l{klé)’;-
conjugated anti-mous¢ IgG-antibody (Jackson, #715:035°150; for 36F7C10) or HRP-conjugated anti--
humiin T¢G Fey fragmeiit (Jackson; #109:035-098, for chirnefic afid himariized, mAbs) wasithen;
added’(in'a 5000.fold dilution witl 0.02% Tween 20/PBS () and thewells werc incubated:fof 12houf:
at room.temperature.  After washing five times, a TMBZ (3,3',5;5tetramethylbenzidine) solution
(1%in N,N-Dimethylfotmamidc) was added to the, wells-and:incubatcd for1'5-30:minutes. The:
rcaction was-stopped by adding.an equal volume 622 M H,S0}stopping;solition,’and the optical
density was read at 450 nm by ARVO gPerkinE1mcr}. ‘As-demonstrated-in.FIG. I] B,_.J HC2/LK3and
HC2/LC3 bind specifically to-human GCL20 over.the other chemokines in'the pancl,,

[0267) In these'assays; alihough-HC2/LK3 was Feactive againstplite-bound human CEL20; it
‘appeared Icss potent than'thé mouise:36F7C10 or-chinicric 36F7C10-Ec-antibodies (FIG 114).
_Howgver, the HC2/LK3 showed clear. and?strong-___'bin‘_cii'n_g-‘ against CCL20-anchored —'\‘/iaia‘ﬂ'i”s"-;:ggfiﬁ
ELISA assays (FIG: 11C), which allowed exposure of ail CCL20 portions to the solvent. This may.
indicate that the CCL20 cpitope(s) for HC2/LK3 ar¢ buried or.occluded in the procedure;iised fo-bind
-GCL20 to the'plate-surface:in the first-assay format. To awid:tﬁfé.’péﬁiﬁlélaﬁifac‘t; we eniployed
Biacore™ analysis‘in'which frec CCL20:was applied over MAbs captured.on a sensorchip: In'the
Biacore™ assays, HC2/LK3 and HC2/LC3 showed sifong CCL20 binding, comparablé fo-that oF thie:
“36F7C10-hFc chimeric antibody (FIG. 11D). Furtlicr; the sinall reaction against CXCL4-obscrved i
FIG. 11B:was found to be negligiblc in the Biacorc™ assays (FIG: 11D).
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[0268] Phylogenétic analysis by Derceper et al., (NucleicAcids Res. 1(36):W465-469 (2008)).
indicatcs that CCL16 is the chemokine closest in sequence to CCL20, although the percent identity
between CCL20-and CCL16 is less than 37.5% :(hOmo'lo‘gy in only’56 6ut-of 70 amino-acids
comprising the mature CCL2Q peptide (SIM — Alignment Tool for protein scquences, Swiss Institutc -
of Bioinformatics)) (FIG. 12). ‘We used Biacorc™ analysis to test wh(_:th,crrHC2/L_K3;and:HCZ_7LC3-
cross-react with CCL16. ‘Monoclonal mousc anti-huan Fc.was immobilizéd on all four Row cellsof

buffer with 0.2 mg/ml BSA was injected over flow célls 2,3, and 4; respectively. 150 pl of a 100 nM.
solution of CCL20 or CCL16 in HBS-EP buffer (or buffer alonc) with 0.2 mg/ml BSA was then
injected over-all four flow cells-at a flow:rate of 40 pl/mih. Dissociation followed for.20'min. Flow
cell 1 (anti-human Fe aniibody alonc) wasused as a reference for all.flow-cells.

[0269] Under 'these c-c'mditidhs,‘,"humﬁii CCL20 bound to the chimeric (FIG. 13A), HC2/LC3 (FIG.
13B), and HC2/LK3 (FIG. 13B) antibodies capturcd on.the chip with similar strength. By contrast; no
significant binding was detected when human CCL16 was run:through the chip, indicating that
‘although CCL16 is the chemokine closest'in sequence-to CCL20; CCL20 and CCL}_ﬁfdo not possess-
sufficient homology (<37%,-as discussed above) to allow the himanized anti-CCL20 antibodies to
cross-react with-CCL16.

[0270] These data indicatc that HC2/LK3 and HC2/LC3 are specific forhuman CCL20 over-other

‘chemokines:

Example 7: Cross-reactivity of humanized anti-human CCL20 MADbs to species orthiologs

[0271] We then determinedthe cross-teactivity of the HC2/LC3 and HC2/LK3 MAbs'to CCL20
from other specics. Amino acid sequence. alignments among CCL20 orthologs (obtained using SIM —
alignment tool for protein’scquencés (Swiss Institute of Bioinformatics)) indicate that the.identity.
beiween cynomo]'gus/fhcsus:hnd human CCL20 is 86%, while the-homology betwéen.mouse aiid
human CCL20 i,s‘ 64% (FIG. 14; human CCL20 — SEQ ID NO: 85; thesus CCL20 — SEQ ID NO: 86;
cynomolgis CCL20 —SEQ 1D NO:_{8_7,;'_part'iél mouse CCL20 - SEQ ID NO:-88 (the epti_rc,‘mousc
CCL20 amino‘acid scquence may be foiind in' SEQ 1D NO: 102;:fesiducs. 127 constitutc. the signal
scquence; sce Table 18)).

[0272] To test whether the chimeric and humanized antibodies can bind to mouse, cynomolgus, or
rhesus macaque CCL20-orthologs; we used ELISA assays.as:illustrated in FIG, 15. Recombinant
scercted alkalinc;phosphatasc (SEAP)—chcmokinc ﬁxsiOnjprotéins'werc cn‘ginécrc'd as describéd in.
Example 2, cxprésscd and purified for all of the CCL20 orthologs tested. Nunc MaxiSorb flat-bottom.
‘black plates were coated with- 1 pg/ml mouse anti-placental alkaline phosphatase antibody (Pierce,
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caté MA1-19354) in 50 mM sodium bicarbonate, pH 9.4, overnight at 4°C. Platcs were then blocked
using 1X phosphate bufféred salinc with Tween-20 (PBST) with 5%:bovine scrum albumin (BSA) for
2 hours at room temperatare. 20nM SEAP-CCL20 fusion protéins were scrially diluted 5-fold in
‘Opti-MEM ‘medium (Invitrogen), Chimeric and humanized (HC2/LC3 and HC2/LK3):antibodics
werce diluted to [ pg/ml in 1X ?BS_T with 5% BSA, added to the plates, and incubated for I hrat room
temperature. The plate$ were thén washed' with 1X PBST with 5% BSA thrce-times. Goat anti-
human IgG+1gM (H+L):HRP'conjug_ate (Jackson ImmurioResearch cati 109-035-127) was diluted to
80 ng/mi,'added to the plate, and incubated for 1 hour at:room tempcraturc. QpantaBluiﬂuorescem
HRP substrate (Picrce cat# 15169) was added for defection.of bound,antibody by measuring
fluoresceénce in a Molecular Devicés M5 (Excitation 325 nm/Emission 420.nm) plate reader.

[0273] Whilc the hamsteranti-mousg. CCL20antibody 2FS-5 MAb bound micuse CCL20 with a.
50% effective dose (ECsp) of 64 pM,(data not shown), neither the:chimeric nor bumanized anti-human
CCL20 antibodies bound-detectably to mouse.CCL20 or rat CCL20 under the conditions described
above. By contrast, both-the chinicric and hufnanized antibodies effectively bound (o human, thesus,
and cynomolgus CCL20 (FIGS. 16A-C, ‘I7A4and.:§‘).‘ Whiile the ECsp for human ‘and rhesus CCL20
appearcd similar (for cxample, 62 and 101 pM for HC2/LC3),.the ECs; for-cynomolgus CCL20 was
340 pM for HC2/L.C3; a 5.4 fold diffefence versus human CEL20: 'Similar resulis:-were’seen for
HG2/LK3. This suggests thit a much gredter concentration of antibody was requircd to:achicve thic

samc-amount of binding'to cynomolgus CCL20;as to human or rhesus CCL20..

Example 8: Surface plasmon resoniance assays‘for cross-réactivity:of humanized anti-CCL20
MAbs to CCL20 species orthologs

[0274) Wec also used surface plasmon tesona‘ﬂcc?(BiaCoreT"‘) aralysis to test whethérrHC2/LC3 and
HC2/LK3 can bind to mouse, cynomolgus, or rhesus'macaque CCL20 orthologs. Monoclonal mouse
-anti-human placental alkaline phosphatase was immobilized on all four flow cells of a CMS5 chip-ata
SEAP in HBS-EP buffer was injected over flow cell‘-i,"«?;;_ or 4. For antibody bi'nding; 240 pl'of 0-80
nM dilutions of HC2/LC3; HC2/LK3, or 2F5-5 MAD in HBS-EP ‘buffer (or buffer alonc) was:injected -
over all four flow cells at a flow rate of 50 pl/min. Dissociation followed for 45 min. Flow.cell'l
(anti-SEAP alonc) was used as a referénce for all flow cells. Regeneratioh of the flow cclls was
perfonned with 10 mM' glycine at pH 2.25. Due to-regeneration effécls onihevcaptufing capagity‘o’f ’
the chips, antibody injections were performed sequentially. from low to high concentration. Data
fitting was performed using'a 1:1 Langinuir model.

[0275] Underthe dbove conditions; hamster _anti:mouse:.CCL?.O'an,tibody 2F5-5 bound mousc

CCL20 with a (bivalent) Kp of 4.9 pM, but did not significantly bind human, rhesus, or cynomolgus
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CCL20. Ii-coiitrast; ¢himéric, HC2/LC3, and HC2/LK3 antibodies cffectively bound to:hurha,
thesus, and cynomolgus CCL20 (Table 17).

[0276] The:apparent affini'}y‘ values measured Wweré higher in‘this assay than previously. detected in:
Example 5 (for cxample 4.7 pM for HC2/LC3 in the present assay vs. 44. pM in Table:3) due to the
bivalént (:higlmefafﬁnity)}naturc of thic assay format uscd (versus-the'monovalent format:uséd for thé
data-shown in Table,15). The Kp.values for rhesus and cynomolgus CCL20 were gencrally higher (3-
fold) than for human CCL;ZO,;indicating that the antibodies bourid more spécifically t6 human CCL20:
In contrast to-the' ELISA dz'x;‘z’iifrom‘gxqmp’k 7,-however, we-observed np;sigﬁiﬁcant.diﬁéfén‘ce‘

between binding affinity for thesus and cyrioniclgis CGL20:

Table 17: Asscssment of anti-CCL20 humanized iionoclonal antibody binding to CEL20 érthologs:

by Biacore™"

K] &
(x10"Msec™) (xlO’scc -
Chimeric | hCCL20 29 2008 716
clone, ICCL20 |~ 294 T 178 605
36F7C10% | cCCL20 | 383 T 504 132
| hCCL20 56,9 268 PETE
HC2LC3 | 7CCL20 | 413 7St 182
eCCL20" 864 T 134 | 153
“hCCL20 288 | 339 | 18§
HC2K3 | rCCL20 263 | 82 | 312
TeCCL20. 28 | 19 | 283
Hamsir | hCCL20 |  Nobinding |  MNobiding | Nobinding
dnti-mouse | fCGL20 |  Nobinding | MNobinding | Nobinding
2F5:$" | cCCL20. | Nobinding | Nobinding: | .Nobinding.
[mccrao | 963 0472 | 4%

Antibody Ligand: Ko (pM): |

" Previously shown not to bind mCCL20

b. Hamster anti-mouse data from carlier.chip

‘Example¢ 9: Epitope Mapping-for Mouse Anti-Human CCL20.Clone 36F7C10.

10277} “To.dctermine the human CCL20, épfto'pc(_éj_ towhith frousé anti-hurian CCL20 monoclonal
aiitibody 36E7C10-binds, we-used:a hydrogen/deuterium exchange method in‘which antibody birdirig

‘protécts and this preserves deuteration of the epitape;. A§§h_‘oWn in'FIG. 18A, we-observed very
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strong perturbations near. the N:terminus of human CCL20 at residues'729; 10-19;:and:20-22, possibly
representing the cpitope(s). Marginal protéction was also obServed-near the C-terminusat residucs
39-55,56-67,and 61-70. These scgmcents ‘mzi):{’b’e -i)'er.iphcr'ai 10 the:-epitope, 6r-theif breathing motions.
may:be conjugated'to the epitope. The deuteration leyel of cach indicated amino acid is:shown.at four
timepoints: from iop lo;bottom, 150; 500, 1,500, and 5,000's. _

[0278] The.regions identificd as the ‘épit‘dpef.for 36F7C10:fall withifi the N-tcrminal a’n’d\l(‘)op
fegioris of CCL20; which ate known to be:critical fori'C"CR6jBi.naing_:andls‘ignaiing-'(M_'a_ﬁlg‘_et;ql;_, Acta
Crvst F62:631-634 (2006))(FIG: 18B): Chimeric:and humanized-antibodics derived:from"36E7C10,
cspecially antibodies wiih the same hieavy and light ¢hain' CDR1,.€DR2 and CDR3:-drfiirio‘acid
scquences as J6F7C 10, or similaf heivy'and light chidin' CDR1, CDR2 and CDR3 amincacid
sequences as 36F7C10 (e.g.., with less than 3; 2:0r'1 amino acid substitutions as comparcd-o'the

CDRs of-36F7C10) arc cxpected to bind to:the-same epitope. The identification of this cpitope may-
thus-explain the ability of the 36F7C10:MAb-dnd-chimeric and ilumanized antibodies dérived

“thérefrom'to. neutralize-CCL20 activity.

Example.10::/n vivo chemotaxis assay:for-humanized anti-human CCL20 antibodics’

[0279] To test whether HC2/LG3 and:-HC2/LK3can inhibit CCL20-induced chemotaxis.in vivo, we
SQdkxf;.dVQ“@gc.‘Pf the fact that human €CL20 can interact with mousc CCR6 (SEQ:ID NOZ 106).to
induce cheinotaxis of mouse: T &ells"(F1G. 19): We uscd a.hybrid in vivo system measurin’g'~tﬁc
migration of mouse T cells towards intradermally injected human CCL20,(FIG. 20),

[0280] Recombinant human CCL20 (10.ng/head) and vehicle were.intradermally injected ifito.the
shaved skin on, the right and left sides, respectively; of the'backs of the test miice-(groups of n=3):
Calcéin-AM:labeled moisc splenic Tocellsi(5x10% cells/mousc) were.then transferred intravenously
into the tail vein, with simultancous/injection of the:indicated antibodies into the tail vein at the

dosagces described in FIG. 20. After ofic Hour, the fluorcscent positive cells-were ébﬁntéd_ﬁsihg;a;

stercoscopic-microscope at the'sitc.of the-intradérinal ifijections.

[0281] Both HC2/LKS3 and HC2/LC3 significantly inhibited ccil migration to the CCL20-injected
sites at a level comparabic to that of parental mouse:antibody 36F7C10 and its chimeric form.,
Because the chemotaxis-of T cells'is a key step in the inflammatory cascadc, prevention of thig

niigration has clinical implications for the tréatment of autoimmineand inflammatory conditions:

Example:11: Effect of 2F5-5 MADb on'type 11 collagen-induced arthritis

[0282] To further cvaluate:the-use of-anti-CCL20 antibodies for therapeutic indications, we
performed further in vivo'studies. in mice using the hafistéranti-nouse 2F5-5 MAD. First, we;

cevaluated the ability of 2F5-5 to neutralize CCL20-mediated chemotaxis in CIA mice (an‘animal
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model of rheumatoid arthritis). CIA was induced essentially-as desciibed inExample:1. -After the:
developiient of arthritis (Arthiitis Score 1:3), iiicé Wefé raildoriized-and ifeatedWwith 500, jig/iouse of
cither 2ES-5 MAb or a control IgG-antibody. In‘bothi cases; thc:antibody was adiinistercd
intrayenously every other day,, Compared;tothe control 1gGi2F5-5 MAb/inhibited the:further-
development of arthiritis sympioms (FIGS. 21,22)::

[0283] W&also ised X:ray scoring to°déterining the efféctsoF2FS-5 MAb:on borieilesiorisy which:
.are:fi réquchtiy-sccn in‘rheumatoid an\t}‘i"r"i*ti‘s;_“s‘coring-;was:-pcrformcdia}s;déscriﬁ‘edfjn ‘Inouc-etal,

Agents Actions:39:187-194 (1993).. Briefly, cach:paw of a'CIA mouse:was.gradéd:on 4 §¢alc of 0.to:3:

“based on the séverit§ of dsicoporosis (O); bonc-érosion (E); and'iew borie-forration (N) acesrding 1o

X-rdy imagys.. The scaleiiscd was: o,;noz'chmgjc;: 1y/slight.ciange; 2, moderate:change; and 3, scvere:
change. The scores for cach:factor-were added to-dc,vs:l.'qp:a;cymul.aiivcf;xl-,ray:,s,corc,.'f,ér.b9n§"l,95i0,qs:
compared to-mice:trcaicd with a‘cdnirsl IgG (FIGS. 23,24).
[0284] ‘W confirined thic cffcct of-7F5-5'MAb treatment on-bone pathology:by-analyzing:several
16 anibody as:deseribed above, ‘Plisiva sariples diers prepared fromthie it of day 1 Lior 12 afct
itic Secorid inimurizatior. -A"matker of cartilage ddtriction, serum cartilage oligomeri¢ matrix.
protcin(COMP), wasiquantificd-using.the Animal COMP ELISA Enzymesimmunoassay kit{(AnaMar
Medical) according;to the manufacturer's;instructions (incorporated herein by reférence), cXcéptitiat
animal plasia sainples were-dilited 1320, Because COMP'is pre=¢oated on‘the:plate; this'isa’
éompétitibﬁ EEISA5;whé‘r‘cﬁy:édtiitibnibf:thetCCMF standard or COM P-co"_ntainingiplasmaigc,sﬁligi ina.
decrease:in ODys5(FIG.25A). Raw data:froma sample assay.is:shown in FIGS. 25B and 25C:
COMP:serum levels:in CIA:micc werereduced almost to'normal levéls by ‘treatment With 2F5-5 MAb:
(FIG. 26), démonsiratinig:the ability 6f 2F5-5:t6 inhibit cartilage destruiction.
0285} Because. thic forimation and:differchtiation of ostcoclasts 'isfrequnsib,lg»’f‘éril{&rglai@:ﬁj
osteoporosis:and-erosion;-we measured the levels;ofiosteoclast induction:molegule receptor activator
for nuclear factor kB ligand (RANKL),:and ostcoclast markers such:as the reccptor activator for
nuclear factor kB (RANK), tartratc resisfant acid. phosphatase (TRAP);-and cathepsii K; as‘ifdicators.
for arthritic thérapy:* We évaliiited mRNA-éxpression levéls of thesé markers by quantitative PCR
usingtotal RNA isolated from hbiﬁdgénized TMOuSC paws: Thc'paws were: first homogenized:with a
homogenizer dﬁ’ch’soé_kixig in a tissuclysing buffer-containing Trizol reagent (Invitrogen; CA, USA).
* After adding-chloroform, samples were centrifuged at. 14,000 rpm for I'S minutes at:4°C to scparate
the-$olution into aquedus-and'orgdiic phases. “The:agucous phase was removed and isop’ropano’i
added 16 it, followcd by centrifiigation'at 14,000 rpm for 15 minutes at 42Cto obtain RNA pellets.
RNA pellets dissolved: with RI\A_fA‘sc“ffree‘.watcr were.uscd.in an RNAcasy mini kit (QIAGEN,,
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Valencia, CA, USA) to isolatc.the RNA and treated with DNAsc to remove any’ DNA.
Coriiplimentary DNA (cDNA) was geriératéd from the RNA“with-an RT redction kit (RNA.PCRKit,
“TAKARA Bio, Inc. Shiga, Japan) according to the manufacturer’s.protocol. .Quantitativeireal time
'PCR for, each. cDNA species was performed'and compared to thelij?ye,’l of a housckeeping genc;
‘hypoxanthinc guanine.phosphoribosyl transferasc (HPRT). ‘The:following.forward aad:reverse:pririier.
$cts-were used-intheé PCR feactions:

RANKL, 5°-CATTTGCACACCTCACCATC-3? (SEQ 1D NO:89)-and
5.TCCGTTGCTTAACGTCATGT-3’ (SEQ.ID.-NO: 90);

RANK, 5’-CGGCGTTTACTACAGGAAGG:3"(SEQID:NO::91) and
5*-TTCTTGCTGACTGGAGGTTG-3’ (SEQ ID-NO:92);

TRAP, 5!-GCTGGAAACCATGATCACCT-3-(SEQ ID NO:93) and

Cathepsii K, 5'-CAGTGTTGGTGGTGGGCTAT-3" (SEQ ID.NO: 95)and
.5*-CEGAGCCAAGAGAGCATATC-3"-(SEQID'NO:96); and

HPRT, "-CAGGCCAGACTTTGTTGGAT-3 (SEQ ID:NO; 97) asd:
5*-TTGCGCTCATCTTAGGCTTT-3" (SEQ1D'NO:98).

Al primers werc designed using web-bascd software Prifmer 3 (Whitchead Institute: for Biomedical.
Research, Cambridge, MA, USA) to avoid non-specific:amplification of RNA., Reaciionmixfures-
with-SDNA.template, primers, uracil DNA glycosylasc (Invitrogen/CA; USA)rand QuantiT¢ct SYBR
Green PCR Master Mix (QIAGEN, Valericia, GA; USAY were used in the afnplification feaction in‘an
ABI PRISM: 7700 Scqictice Detéction System'.(Rppiied-Bi'_osystcms';{lfost;er,' CA, USA). Expression
levels were automatically quantificd by ABI PRISM 7700 Scquence Detector- Softwarc:

10286] Following 2F5-5 MAb tredtment, mRNA lévels wére suppressed forall markers in the:joint
tissiic (FIGS: 27A-and B; $how fold change in éxprc‘ss'i,dn;leve‘lfto‘mparejdftghqusékggpihg;gcpqg

-HPRT), providing further evidence that 2F5-5 inhibits bone pathology in vivo.

‘Exaniple 12 Effeéts of 2F5-5 MAb on glucose-6-phosphate‘isomeérase-indiiced afthritis

{0287] W tested the anti-arthritic-¢ffects-of 2E5:5 MAD treatment in’ mice with’glucose-6-
phosphate isomicrasc (G6PI)-ifiduced-arthiitis; ancther micuse riiodel for RA. Arthiritis was induced by,
intradermal scnsitization with recombinant GST-G6P1 (300 pg/mouse) emulsified in complete
Freund's adjuvant and injected at the basc of the tail of DBA/1 mice, ‘Six-days aftet’the G6PI
immunization and just prior to'th¢ onset of joint swelling, mice were raridomized and treated with,500
pg/mouse of cither isotype-matched antibody or 2F5-5 MAb: The severity of arthritic;symptoms:in

the paws of cach mouse was graded as-described previously.in Examiple 1. Mice treated:with 2F5-5
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MADb exhibited significantly lower arthritic scores than mice treated with isotype-matched antibodies;
showing that 2F5-5 strorigly suppresses arthritis dévelopment compared fo the'control (FIG: 28)..
[0288] Thesc data.demonstrate the efficacy of anti-CCL20.anitibody treatment in in vivo arthritis
models, and suggest that. the use of anti-CCL20 antibodies may be bencficial in-the treatment of

rhcumatoid arthritis.

Exaniple 13: Effect of 2F5-5MADb on oxazolone-induced atopic dermatifis;

10289] Wethen évaluated the cffect of 2F5-5 MAb:ticatment in mouse models of dermatitis. 1n one:
modcl, oxazolone was uscd-to induce atopic dermatitis in mice prone to the disease (NC/Nga strain).
"The -abdominal skin of the mice:was shaved and exposed.to oxazolone on days 0, 5,.and 8. On day
13, mice.showing signs'of dermatitis (score 2) werc selected and immunized again withi.oxazolonc.
Mice were thercafter fandoihized ii groups of six for treatment with either 2F5-5 MAb or an. isotype-
matched control IgG antibody (500 pg/mouse, administered intravenously every other day). We
-assayed dermatitis scores.in‘a blind étqdy as follows: cach dermatitis symptom such ds dryness; scale;
crythema, oozing/crusting, and ¢xcoriation was scored on a scaleof 0.t0.3 (0 = nonc; 1.=slight, 2=
‘moderate, 3 ='scverc); these scores were then added for a cumulative dermatitis score(as-described in
Leung et al., J; Allergy Clin: Immunol. 85(5):927-933 (1990)). We comparcd the magnitude of
disease suppression between the two groups by quantifying the'arca under the curve (“AUCY) from
‘day 13 to day 18. I this dermatitis model, 2FS-5:MAb induced.a statistically significant (p<0.05)

suppression:of diseasc. progression compared to control 1gG (FIG. 29).

Example 14: Effect of 2F5-5 MAb on DNFB-induced allergic.contact dermatitis

[0290) We iested the-cffect of 2F5-5 MAD treatment in dinitrofluorobenzenc (DNFB)-induced
‘allergic contact dermatitis, second mouse modcl of dermiatitis. Mice were divided into groups of 6
-and senisitized by ‘brushin_g 25 pl.of DNFB'solution (0.4% DNFB in a 4:1 solution-of 'a,cc.to_nczOIiyei
oil) on-the shaved abdomen for two successive days (days 0 and 1). One group was treated with'2F5-
5 MAb, while the other group was tredted with an isotype-mat¢hed control antibody (500 Jig/mouse
intravenously on days 0,2, and 5). On day 5, the mice wer re-challenged by applying 20 ulof 0.2%
DNFB solution (in 4:1 acetonc:olive oil) to onc sidc-of one car. Earthickness was mcasured as an
‘indicator of cdema on day 6 using a thickness gauge. Treatment. with'2F5:5 MAb.reduced ear
‘thickness, indicating succcssful prevention-of dermaﬁlis.dc‘v.clopment (FIG. 30).

10291] All-publications, patents, and patent applications cited in this:specification are incorporated
hercin by reference. Algﬁquh the.foregoing invention has been described in some detail by way of

illustration and cxample for purposes of clarity of understanding, it will be readily apparent.to thosc of
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ordinary skill in the art in light of the teachings of this invention that-certain changes and

.modifications may be made thercto, without departing from the-spitit-or scope of thc appc’nded'éléims.

Table 18: Amino acid and nuclcotide sequences for human and mouse CCL20 and' CCR6

**. Description.

Type.

Scquotice

TSEQID:
0: -

Human CCL20-
with-signal
sequence

Amino Acid

‘mcctksl1laalmsv1llhlcgeseaasnfdcclgytdr1"
ilhpkflvgftrqlanegcdlnal1fhtkkklsvcanpkqt

wvkyivrllskkvknm

85

Nucleatide

,atgtgctgtaccaagagtttgctcctggctgctttgatgt
<;cagtgctgctactccacctctgcggcgaatcagaagcagc

a‘agéaa'ctttqactéc tgtcttdgatacacagacegtatt
cttcatcctaaatttattgtgggcttcacacggcaqctgg
ccaatgaaggctgtgacatcaatgctatcatctttcacac

aaagaaaaagttatctgtgtgcgcaaatccaaaacagact
tgggtgaaatatattgtgcgtctcctcagtaaaaaagtca

agaacaty

101

‘Human CCL20.
without'signal
scquence

.Amino Acid

asnchclgytarilhpktivgftrﬁléngécdinﬁiifh 

tkkklsvcanpkgtwvkyivrllskkvknm

99

Nuicléotide:

gcaagcaactttgactgctgtcttggatacacagaccgta
ttcttcatcctaaatttattgtgggcttcacacggcagct2
ggccaatgaaggctgtgacatcaatgctatcatctttcac'
acaaagaaaaaqttgtctgtgtgcgcaaatccaaaacaga

cttgggtgaaatatattgtgcgtctcctcagtaaaaaagt
caagaacatg

160

Mousce'CCL20
with signal
sequence.

Amino Acid

macggkrllflalawvllahlcsqaeaasnydcclsqut'

plpsralvgftrqqueagg;nallfhtkkrkqugdpkq
nwvkravnllslrvkkm

102

Nucleotide

atggcctgcggtggcaagegtetgctcttecttgetitdg
catgggtactgctggctcdcctctgcagEcaggcagaage
aqcéagCaaétacgaﬁtgttgéétété@técatééaéaég

tggccgatgaagcttgtgacattaatgctatcatctttca
cacgaagaaaagaaaatctgtgtgcgctgatccaaagcag
aactgggtgaaaagggctgtgaacctcctcagcctaagaq
tcaagaagatg

103

Human CCR6

Amino Acid

msgesmnfsavfdssedyfvsvntsyysvdsemllcslqe
vrqfsrlfvplaysllcvfgllanllvv” fafykkarsm
Ldvyllnma1acllfvltlpfwavshaLgawvfsnatckl
lkglya1nfncgmllltc1$mdry1a‘vqatksfrlrsrt
lorskllclvvwglsvxlssstfvfnqkyntqgsdvcepx
yqtvseplxwkllmlglellfgfflplmfmlfcytf;vkt
lvqaqnskrhka1rv11avvlvflacq1phnmvllvtaan
lgkmnrscasekllgyuktvtevlaflhcclnpvlyaflg
gkfrnyflkilkdlwcvrrkykssgfscagrysenisrqt
setadndnassftm

Nucl¢otide”

atgagcggggaatcaatgaatttcagcgatgttttcgact
ccagtgaagattdttttgtgtcagtcaatacttcatatta

| ¢tcagttgattdtgagatgttactgtgetccttgcaggag

gtcaggcagttctccaggctatttgtaccqattgcctact

. ccttgatctgtgtctttggcctcctggggaatattctggt

ggtgatcacctttgctttttataagaaggccaggtctatg
acagacgtctatctcttgaacatggccatpgcagacatcc
;cctt@ttc;tactqthcgtﬁcﬁgggqagcgaqtqatgc
caccggtgcgtgggttttcagcaatgecacgtgcaagttyg
ctaaaaggcatctatgccatcaactttaactgcgggatgc
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tgctcctgacttgcattageatdgadeggtacatcgecat
tgtacaggcgacﬁaaqtcattccggctccgatccagaaca
ctaccgcgcagcaaaatCaCCtgccttgttgtqtgggggc
tgtcagtcaLcatctccagctcaacftttgtcttcaacca_
aaaatacaacacccaaggcagcgatgtctgtgaacccaag'
taccagactgtctcggagcccatcaggtggaagctgctga
tgttgqggcttgagctactctttggtttctttatccctttf
gatgttcatgatattttgttacacgttcattgtcaaaacc
ttggtgcaagctcagaattctaaaaggcacaaagccatcc._
: gtgtaatcatagctgtggtgcttgtgtttctggcttgtca
gattcctcataacatggtcctgcttgtqacggctgcaaat
ttgggtaaaatgaaccgatcctgccagagcgaaaagctaa
ttggctatacgaaaactgtcdcagaagtcctggetitect
gcactgetgecctgaaccetgtgctetacgettttattggg
cagaagttcagaaactactttctgaagatgttgaaggacce
tgtggtgtgtgagaaggaagtacaagtcctcadgcttctc:
ctgtgccgggaggtactcagaaaacattLctcggcagacc
agtgagaccgcagataacgacaatgcgtcgtccttcacta
tg:
mnstesyfgtddydnteyyslppdhgpcsleevrnfckvf
vplaysl1cvfgllgn1mvvmtfafykkarsmtdvyllnm
’altdllfvltlofwavtbatntwvfsdalcklmkgtyavn
fncgmlllac1$mdry1a1vqatksfrvrsrtlthskvxc:4
et At fvavwflsxllssptflfnkkyelqdrdvcepryrsvsepr
Amino'Acid  ["¢yx11gmglel FEgf ftpllfmvEcyl £1ikeluqadnsk | 100
rhra1rvv1avvlvflaco;phnmvllvtavntgkvgrso
stekvlaytrnvaevlaflhcclnpvlyaflqufrnyfm
klm?decmrrknkmpgflcarvysesylsrqtsetvend,
nassftm
atgaattccacagagtcctactttggaacggatqattatg
'acaacacagagtattattctattcctccagaccatgggcc
atgctécctagaagaggtcagaaacttcaccaaggtattt
'gtgccaattgcctactccttaatatgtgtctttggcctcc
tggqcaacattatggtggtgatgacctttgccttctacaa
~gaaagccagatccatgactgacgtctacctgttgaacatg
;gccatcacagacatactctttgtcctqacgctacqgttct
‘gggéagttactcatgccaccaacacttgggttttcagega,
tgcactgtgtaaactgatgaaaggcacatatgcggtcaac
tttaactgtqggatgctgctcctggcctgtatcagcatgg
accggtacattgccatcgtccaggcauccaaatctttccg’.
.ggtacgctccagaacactgacqcacagtaaggtcatctgt
:gtggcagtgtggttcatctccatcatcatctcaagcccta“
catttatcttcaacdagaaatacgagctgcaggatcgtga j07
gtctgtgaQCCacqqtacaggtctgtctcagagcccatc .
acgtggaagctgctgggtatgggactggagctgttctttg
-ggttcttcacccctttgctgtttatggtgttctgctatct
gttcattatcaagaccttggtgcaggcccagaactccaag
aggcacagagcaatccgagtegtgategetgtggtteteg
tgttcctggcttgtcagatccctcauaacatggtcctcct
cgtgactgcggtcaacacgggcaaagtgggccggagctgc
‘agcaccgagaaagtcctcgcctacaccaggaacgtggccg
.aggtcctggctttcctgcattgctgcctcaaccccgtgtt
gtatgcgtttattggacagaaattéagaaactacercatg
aagatcatgaaggatgtgtggtgtatgagaaggaagaaca
agatgcctggctccctctgtgcccgggtttactcggaaag
ctacatctccaggcagaccagtgagaccgtcgaaaatggt
aatgcatcgtcctttaccatyg

Mousc CCR6

Nuclcotide
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Table 19:-Scquence Identification Numbers,

SEQIDNO .| - - ~ " Destription.
1 ) _HC2 o i
2 0. | ,
3 '36HKK3 | Full-Léngth Heavy Chain
4 . _42HKKL | (HCE)
6 42HKK3 Z
7 . LC3- ‘ ;‘Fiill.;L“éi'_igtl'i'Eigﬁf.Clizﬁﬁif
:g. hg ] 9 . Amino Acid Sequence
ek Heavy Chain Variable
12. _42HKKI D(‘{,“;f'"
13- | 47HKK2 VH)
14. ' 42HKK3
15 i ‘LC3 | Light CHain Variable: Domain-’
16 . LK3- 1. VL)
S 17 HC2
18 "HC3.
198 36HKK3 . | Full-Length-Heavy Chiain
20 42HKKT, (HO) '
21 42HKK2 = |
22: ) IHKK3 | L .
23 LC3 Full-Length Light Chain
323‘5‘-. | l‘fg_ | (LS. ‘Nuélebtide'Sequence-
1 e Hcavy‘ghai_g'_\_/ariable
28 42HKK] ("\5'1';‘)‘"
29 42HKK2 e
30 42HKK3 .
31 ' LC3 Light Chain Variable.Domain
32 LK3 (VL) ] N |
13 o "Heavy Chain Signal = |/ B '
"36F7C10 Sequencé
34 . ‘Light Chain Signal Scquence -
N 35 o : “'Hecavy Chain Signal
N 40-1C10B9: Scquence
36° - Light:Chain Signal Séquence
37 ) Heavy Chain Signal
: 42G5B10 Scquence A Amino Acid'Sequence
38 - Light Chain Signal Sequence
39 _ VH
s 36F7C10 o .
41 VH
22 40-1C10B9 VL
43 . B VH:
vy ; 42G5B10 VL A
45. 36F7C10 Heavy Chain Signal . ‘Nucleotide Sequerice
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i SAequen(::c;
46 " Light Chain Sigrial Sequence:
47 o Heavy Chain Signal
) 40:1C10B9 Scquence:
48 Light Chain Signal Sequence:
4'9 Hecavy Chain Signall
42GsB10 . __Segiience; ‘
50 Light Chain Signal Sequence:
51 . ) VH
T 52 36r7CI0 VL
53 SN " VH |
54 , 40-1C10B9 ' VL
55 i VH
57 IGHV1-46*03 Germlinc-Sequenied .~
58 JH4 Germline Sequence . L
59 a ’ ____IGKVID-39*01 Germline:Sequence
Mousc 36F7C10 ) ) ' T T
. HC2 e
60 ey NYWMH
36HKKS. ,
" Mousc'42G5B10 ‘H-CDRI
, 42HKK]1 (Kabat) -
61 A2HKK2 ! SYWMEE
42HKK3 A
L IGHV1:46%03/ s
62 ABMS67212 SYYMH.
Mousc 36F7C10 -
63 HC3 VIDPSDSYTTYNQKEKG;
.. 36HKK3 . .
-64° HC2’ o VIDPSDSYTEYAQKFQG: -
Mousc 42GSB10 H-CDR2,
e 42HKK1 (Kabat) VT -
65 42HKK?2 L1 DPSDKYTNYNQKF KG
42HKK3 . .
66 ABM67217. IINPSGGSTSYAQKFQG
- Mouse 36F7C10
67 HC2 GNYGVDYAMDY
HC3. e '
36HKK3 gy
: D { H-CDR3
‘ Mouse 4263810 (Kabat of. Chothia) o
68 OHKK2 GNYGVDYGMDY
. 42HKK3
69° ABM67212 ‘EGDGYIQAFDY:
70 . Mouse 36FICI0 GASENIYGALN'
7 i L-CDRI “RASENIVGALN
. (Kabat or Chothia) .
72 IGKVID-39*01/ ’ RASQSISSYLN
BAH04867:1 SURISSTLY
‘_73 ‘Mouse 36F7C10 ‘L-CDR2- "GATNLAD
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LC3 (Kabat or: Chothia)
LK3
IGKV1D-39*01/ i .
7-4 BAH04867.1 AASSLQS
Mouse 36F7C10 )
75 LC3 L-CDR3- QNVLITPYT
LK3. (Kabat or Chothia) ’
76 BAHO04867.1 | QQSYSTPYT
Mouse 36F7C10 T
HC2 -
77 HC3 GYTFTNY
36HKK3 _
Mousc 42G5B10 .H-CDRI
42HKK] (Chothia)
A 42HKK?2 . oy
78 42HKK3 GYTFISY
IGHV 1-46%03/
ABM67212
Mouse 36F7C10
HC2 S a
79: HC3 VIDPSDSYTT
36HKK3 )
Mousc:42G5BI0, H-CDR2
: 42HKK:1 (Chothia)
80 42HKK2 : — LIDPSDKYTN
_ 42HKK3
IGHV1-46*03/ e
81 ABM67212 IINPSGGSTS
82 ABM67212 VH
83 "BAH04867.1 . , VL.
84 Human CCL20 variant (without signal sequence) amind acid sequience;
85. Human CCL20 (with signal scquence) amino acid sequence’.
86 Rhesus CCL20 amino acid sequence
87 Cynomolgus CCL20 amino dcid sequence
88 Mouse CCL20 amino acid sequence (partial)
89 "~ 5'-CATTTGCACACCTCACCATC-3’ RANKL
90. 5-TCCGTTGCTTAACGTCATGT-3"
91 51:GGGCGTTTA'CTACAGGAAGG-3.’ RANK
92 5'-TTCITGCTGACTGGAGGTTG-3’ ¢ >
93. 5'-GCTGGAAACCATGATCACCT-3" TRAP ‘ PrnBrS
94 5'-GGTAGTAAGGGCTGGGGAAG-3’ - ’
95 S’LCAQTQTTTGGTGGTGGGCF AT-3f' , Cathepsin K :
96 5'-CCGAGCCAAGAGAGCATATC-3” A N 2
97 5'-CAGGCCAGACTTTGTTGGAT-3" HPRT
98 5'-TTGCGETCATCTTAGGCTTT-3
99 Human CCL20 (without signal sequence) amino acid sequénce
100 Human CCL20 (without signal sequence) nucleotide sequence
101 Human CCL20 (with signal scquence) nuclcotide sequence
102 Mouse CCL20 (with signal sequence) amino acid sequence
103 Mouse CCL20 (with signal scquence) nucleotide sequence”
104 Human CCR6 amino acid sequcnce
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105 i Human CCR6 nucleotide sequence
106 ‘ Mouse' CCR6 amino acid scquence
107 . Motise CCR6-nucleotide sequernice
108 HC2 full—lcngth amino acid scquence (without signal scqucncc) )
109 'HC2 full-length nucleotide sequence (without signal sequence)
110 ) " LC3 full-length-amino acid scquence(without signal séquérnice)
1 i ~LC3 full-length nucleotide sequence (without signal §c¢quénce)
112 ' LK3 full-length amino acid.scquence: (without:signal sequence) . .
113 - LK3. full- lcngth niicleotide; scquence (\Vlthout sngnal sequcnce)
114 . ] “partial CC1:20 amino acid séquence!
115 : partial CCL.16-amino acid scquence. i
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What is:dlaimed is:

1 A-fiéndclonal.dnti-hurian GCL20 antibody:or an-antigen-binding portion thercof, wherein:
comprises SEQ 1D NO: 67 or 68.

2. Thie monoclonal a‘ntibodyao‘r-antiigcn'-_bind'ing pox_tlilbnqugélhim' 1, wherein the'‘complementarity
determining:region 1 (CDR1),.complementarity détermining region 2 (CDR2),:and
complementarify determining region '3 (CDR3) of said‘hieavy chain respectively comprise:
ainind déid sequerices selceted from the group-consistingofy

") SEQID NOS: 60,54, and 67;
by SEQJDNOS: 60, 63,:a0d.67;.
¢ SEQID NOS: 61, 65,and'68;,
d)  SEQIDNOS: 77,79, arid.67; and.
¢)  SEQID.NOS: 78,80, and 68.-

3 A thonoclonal anti-humah CCL20 antibody or:an éﬁti'gcﬁ.-t')iridiﬂhg_?pdrtibn flh'cfc,of:,; wherein
’sﬁid:antibbd'y_, cdrh'pris(:'s,é Ii'g}it chdin whose compicmentarity determining region 3 (CDR3)
'cpm?‘rfs,cs SEQ.iD,NO: 75.

' Thic:monoclonal antibody. or antigen-binding P‘brﬁbr’i of claim.:B_i,Whérein the.complementarity
détermining:region 1 (CDRY), complemcntaﬁty determining region 2.(CDR2), and B
complementarity dét:et.migivngA region 3 (CDR3),of said light chmn respectively comprise
amino acid sequences:selccted from.the gioub-’conlsi‘stih'gl of:

a)  SEQIDNOS: 70; 73, and 75; and.

b)  SEQID NOS: 71,73,and 75.

s Theitibody o antigen:binding:poftion of €lairh 1 0f.3, wheréirihe heavy chain of said
antibody.comprises:a CDRVB};comp‘risiug SEQ ID NO: 67 or 68-and the.light: chain of said
antibody comprises a CDR3 comprising SEQ ID NO: 75.

6: The antibody or antigen-binding portion according to claim'2:or 4, wherein said heavy chain
'CDR1, €DR2, and CDR3 and said light chain'CDR1, CDR2,-and €DR3 respectively. '
comprise.amino acid scquences sclected-from the group consisting of::

a).  SEQID NOS: 60, 64, 67,70, 73, and'75;
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10:

by  SEQID NOS: 60;64,67,7L;73,and 75;
¢)  SEQID NOS: 60;63, 67, 70,73, arid 75;
d)  SEQIDNOS: 69, 63,67, 71, 73, and. 75;
¢)  SEQIDNOS: 61,65, 68, 70,73, and 75;
f SEQ ID NOS: 61565, 68, 71, 73, and 75;
g} SEQID NOS: 77,79,67,70;73, and 75;
h)  SEQID NOS: 77,79, 67,71, 73, and 75;
i) SEQID NOS: 78, 80,68, 70, 73, and 75; and
) SEQ.1D"NOS: 78, 80,68, 71, 73, and 75.

A monoclonal anfi-human-CCL20 antibody or an antigen-binding portion thereof, wherein
said antibody comprises a heavy chaifi whose-variablé.domain coiprises’an-aimino. acid

chuChcé;‘Selec’tédlfrOmSEQ ID.NOS: 9-14.

A monoclonal anti-human CCL20 antibody:or-an antigen-bifiding;portic thereof, wherein
said dritibody comprisés a'light chain Wwhosc vatiable domain compriscs SEQ ID NO:1 5 or

16.

The-aniibody or-antigen-binding portion aécordiig o claim 7 'bﬁg;{wlfc‘fciﬁsaiaIh*c'as{ytféha'iﬁ;
variablé domairi and said ii“éht chain variablé-domain »r_ésp_c,clhiye"_ly;cg_mp;r'ise;aqi_ijng{a;iid;
sequences sclected from the: group consisting.ofi

a)  SEQIDNOS: 9and I5;

b)  ‘SEQID NOS:9and 16;,

¢)  SEQIDNOS: 10:and 16;

d)  ‘SEQ.ID NOS: 11:and 15;

¢ SEQIDNOS: 11'and 16;

f) SEQ ID NOS: 12°and 16:

®)  SEQID NOS: 131and'16;and

hy  .SEQID NOS: 14 and-16..

A inonoclonal anti-hurnan/CCL20 antibody whose heavy chain compriscs:an amino:acid

sequence sclected from the:group:consisting of SEQ 1D NOS: 1-6 without the signal scquence:
and SEQ 1D NO: 108.
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14.

15.

16.

A monoclonal anti-human CCL20 antibody whose heavy chain comprises an‘amino acid
sequence sclected from the group consisting 6f SEQ ID!NOS: 1-6.witli6iit the éi"gﬂzii@e‘gjpcﬂék

and-SEQID.NO: 108,.wheréin said amino'acid sequence:lacks (he Citerminal lysine.

A monoclonal-anti-human CCL20 antibody whos¢ light chain comprises dn-ariiini.acid.

scquénée selcited Tromi the group consisting 6f SEQ 1D NOS: 7.and B:without the signal

sequence and SEQ ID'NOS: 110:and 112.

The:aniibody according o aiy, one of claims 10-12; wherdin said-Hiéavy chaiivand said-light;

chiin fespectively comprise atinotacid seqicnices selected:fromthe. group'consisting of:

.a) SEQ ID.NOS: 1 and 7;

b) SEQ ID NOS; I and'8;
¢)  SEQIDNOS:2and38;
d).  SEQIDNOS:3and7;
¢)  SEQIDNOS:3and8;
fi  SEQID'NOS:4 and §;
g) SEQ.ID'NOS: 5 and'8;
h)’  SEQ.ID NOS:6 and.§;

P

. SEQIDNOS: 108:and:110; and

jJ  SEQID NOS: 108:and 112;-

NOS: 16 optionally.lack the.Csterminal lysinc;

A tonoclonal diitibody whose heavy chairicoiprises SEQTD:NO: 108 and-wiioscilight
chain compriscs SEQ ID:NO: 110.

A inlonoclorial antibody whose iéavy chaifi cofiprises SEQ ID-NO:108:without.the'C::

termiinal lysinic aiid whose light chaimcompriscs: SEQID:NO: 110.,

A:monoclonal antibodywhose heavy chaifi compris¢s SEQ.1D'NQ: 108:aid:Wliose light
chain éblh})ﬁséé SEQ IDINO: 112.

A monoclopal antibody-whose heavy.chain comprises;SEQ ID NO: 108 without'th¢ G-

terriiinal lysine and whosc:light chain.comptises'SEQ 1D.NO: 112,
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18. A monoclonal anti-human CCL20 anitibody, or an antigen-binding portion theicof, that binds
to thé samé cpitope.of human CCL20 as the monoclonal antibody 6r amigcxi-'liinding,‘;ionion

of any. onie of claims 1-17.

19. A mongclonal-anti-human €€L20 antibody, or an-antigen-biniding portion‘theréof, that
comyictés:for bindiig to humai CCL20 with the mohoclonal antibody-orantigensbinding -

portion ofany:onc of claims 1-17.

20. A monoclonal anti‘human CCL20 antibody, of an antigen-binding pdft.i'o"r‘\?th'éfcdé that cross-
coitipétes. fof binding to human'CCL20 ‘with. the:mondclonal antibody Qréan(iggnibipdihg;

portion of any one-of ¢laims. 1:17.

21.  The monoclonal antibody or antigeh-bindirig poition of any one of claims 1-12; wherein the:

antibody‘is a humanized antibody.

32.  Themonoclonal antibody or-antigen:binding portion‘of any ’6he.éf'claiiﬁ‘sf.«l‘.:"&;,-i\'/ii'cké'ih thic:
framcwork regions of said h'c:'av_y"-'éiiain utilize a IGHV1-46*03 human 'gg:nni_ivr'gc;s_qqgcpcp,.gna,
wherein the framework rcgions of said light chain uiilize a IGKV1D-39%01 human germlinc

scquence.

23. The. monoclonal antibody.of any onc of claims 1-9°and.18-22, whercin said antibody:

" comprises.a human-1gG1, 1gG2, 1gG3, or 18G4 constant domain,

24. A monoclonal anti-human CCL20 antibody, or'an antigeh-binding pdnvion’tihqthf':, whose
hcavy chain comprises a variable domain comprising an amino-acid sequence:selected from:

the.group consisting of SEQ ID NOS: 39, 41, and.43.

25. A mionoclonal anti-human CCL20 antibody, or an antigen-binding portion:thereof, whose
light chain compriscs a variable domain comprising an amino acid sequence sclected’from the
group.consisting of SEQ 1D NOS: 40,42, and 44.

26.  Theantibody or.antigen-binding portion of claim 24 or 25, whercin.said heavy;chain
comprises an-amino acid sequence sclected from the group consisting.of SEQ ID'NOS: 39,
41, and 43 and whercin said light chain compriscs.an amino acid.scquéﬁcc,séléétcd from the

group consisting of SEQ ID NOS: 40, 42, and 44.
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27.  The antibody of.claim-26, wherein-said heavy chain.and said light'chaii respectively
comprise amin6-acid séquences selected from the g'roup‘consistihg‘:o_ff
a)  SEQIDNOS: 39 and 40; o
b)  SEQID NOS: 41 and 42; and
¢)  SEQID NOS:43and 44.

28. A inonoclonal anti-human CCL20 aniibody,.or an-antigen-binding portion thereof, wheércin
said antibody comprises.a heavy chain comprising SEQ 1D NO: 39.and"a'light chain
comprising SEQ 1D NO: 40.

29.  The monoéional antibody-or antigen-binding portion-of.any onc of claims-24-28; Whereéin said-

antibody is a chimeric antibody.

30.  The antigen:binding portion of any onc of claims 1-9, 18:22,:and 24:28,:whercin said portion
is a single chain antibody, Fv, Fab, Fab’, F(ab’),, Fd, single chain Fv molccule (3cFv),
bispecific single chain Fv:dimer; diabody, domain-deleted anﬁbody’ brising[é _'dor’haji’rr;_amibody

(dAb).

31 Themonoclonal antibody-or.antigen-binding portion'according (o any nie of claiiiis 1-30,
wherein said aritibody or-antigen-binding portion has 6ne or morc: propertics.sélecicd from the,

group consisting of:

a)  doesnot bind to human CCLI6;
b) binds fo cynomolgus.or rhiesus'ECL:20, but ridt to mouse or rat CEL20;
€) ‘has a biiding affinity for human CCL20 of 70.pM or Iess using-a monpvalent surface,

plasmon resonance assay;

4 has.a binding affinity for human CCL20 of 12'pM or less uéii;.:g‘*a\bi'\'lalérit:-sdff‘aiéc' -
‘plasthon resondnce ssay;

) ‘has a binding affinity for human GCL20 greater than that of human CCR6;

f)  'hasaselectivity forhuman CCL20 over human CX3CL1, CXCL1; CXGL2, CXCL4,
CXCLS8, CXCL9, EXCL10,CXCL12,CXCL13, EXCL16,CCL1, CCL2; €CL3,.
'CCLA, CCLS, CCL7, CCL11,€CL13,€CL16, CCL17,CCLIY, CCL2}, CCL22,
CCL24, CCL25, CCL27, CCL28, or XCL1; '

g) reduces human CCL20-induced cliemotaxis of CCR6+ cells with an’lCspiof1.7. nM.or.

less;
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h):  reduces humanCCL20-induced chemotaxisof CCREF cells.in vivo:
iy reduces human CCL20-induced chemofaxisiof CCR6 + cells:in vito?

JY  reduces progression.of arthritis symptoms in a subject;

K)  reducesosteoporosis, bione erosion; ormew bone formationin a subject;:

) feduces cartilage oligomcric:nia&ix:pfbtéinfgl(iﬁmj~semm levels ihi-a;ls,ubjec‘t;’
f).  réduces MRNAlévéls of RANKL, RANK; TRAP, of cathiepsin K in.a subject;;
n),  reduces progression of atopic dérmatitisin:a’subject; and,

)  reducesprogression of allergic:contact:dermatifis.ifi a subject:

%2, A monoclonalanti-hiiman CGL20 aniibody or afi‘afitigén-binding portion thiéréof, that binds
fo an‘epitopé of human'CCL20 COr'npi'isi’nfg':éh'é or rhorc.amiho;'acid_seq}xcﬂgcézsc‘l‘cp‘tcdi.&qm
ti1e'§gfoﬂpTCOnsisting of:

a)  residues 7-9'0f SEQ ID NO:'84;

b) residues 10-19 of SEQ 1D NO:-84; and:

©) residiics 20-22.0f SEQ:1D.NO: 84.

33.  Themonoclonal antibody or antigen-binding portiosi-of claim '325:wh’c’fciri‘:sai_diépitépé
corprises tésiducs 739, 10-19; aiid:20-22 of SEQID.NO: 84.

34, The monoclonal antibody or:antigcn-binding portion.of.claim 32, whcrein Said epitope further
comprises:one or more amino acid séquences-sclected from 'th’é-fgr‘oqpféonSistiqgjfo?is
a).  residucs:39-556F SEQID NO:84;
b) residues.56-67 of SEQ 1D NO='84;-and.
¢y residucs61-70'0f SEQ'ID NO:'84.

35.  The inoiceldral antibody o antigén-binding portion'of ;lam34, wherein:said epitope
comprises residues 7-9, 10-19,20-32, 39-55, 56-67,:and 6170 of SEQ 1D-NO: 84-.

36.  Anisolatéd niclcic acid molecule encoding the heavy chain or an-antigen-binding: portion:

thercof of an antibody or portion according to any one of claims 1-35.

37.  Anisolated riucléic dcid molccule encoding the light ¢hain or a antigen-binding portion.

thereof of an antibody or portion.according to any one of claims '1-35:
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38.

39,

40.

41,

4.

43.

.An isolated nucleic acid molccule encoding the heavy chain or an antigen-binding portion

thereof, and the light chain or an antigen-binding portion:thercof, o6f-an antibody or portion

a'c'¢ordi:n”g.';t6. any oric of claims 1-35.

An isolated nucleic acid molecule cacoding the heavy chaiiior an antigén-binding. portion
thereof of a monoclonal anti-human CCL20.antibody, whercin said nucleic.acid molecule’
comprises a nucleotide sequence selected from the group consisting of SEQ 1D NOS: 17-22,

25-30, and. 109; or said nucleotide sequence without'the sequence. cncoding a signal sequence,

if present.

An isolated nucleic acid molecule-encoding the light chain:or an antigen-binding portion

thercof of a monoclonal anti-human CCL20 antibody,-wherein said nucleic acid moléciile

¢omprises a nucléotide sequence selected from’the:group ébnsi‘siing_ ofSEQ ID NOS:23;24,
31,32, 114, and:113, »o'r’s:ﬁd'nucleotidc;scquence‘.wfitho’ut' the sequence. encoding:a signal

sequence, if present..

“The isolaied'nuéleié acid molecule of cldifn 39.or,40; Whercin said nucleic acid-molceule
_ conipfises.a nucleotide scquence sclected fromithe:group consisting of SEQ ID NOS: 17:22,

125-30,and.109; or:said nucleotide: sequence-without the sequence encodiing a:signal scquence

if present; and’wherein said fucleic acid molecule furthér:comprisésanucleotide seqiicnce

selected from the group consisting of SEQID NOS: 23,24, 31,32, 111,:and 113, or:said:

nucleotide sequence without the sequence-encoding a signal sequence if present:

Usc of (1) afiucleiciacid sequence éncoding the heavy chain.or an antigen-binding portion.
thereof; (2).a nucleic acid sequence encoding the-light chain or:an anfigen-binding portion
thereof, or(3).both, of an:antibody or portion according to-any one of claims 1-35;asa

medicament.

A rccombinant vector comprising (1) a nucleic acid sequence encoding the heavy chain oran
antigen-binding-portion thercof; (2).a nucleic acid sequénce.cncoding the light chain.or an-
aniigen-binding portion thercof, or (3) both;of an antibody-or portion acc0rdin.g to any-one of’

claims 1-35.

A host cell comprising a first nuclei¢ acid séquerice ericoding the heavy chain or an:antigen-

binding-portion thereof of an antibody or portion according'to any one of claims 1:35, said
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46

.4.-7;

48:,

49.

50:

sl

52.

53,

first.nucleic acid.sequence operably linked to an cxpression confrol:ciement,-and’a second

‘nucleic:acid scquence encoding the light chain-or.an-antigen-binding portion thercofof sdid

antibody or portion; said sccoid iclcic acid sequétice:operably inked to-an‘cxpression

control elément:

Amethod of making ah dnti-Buinan; CCL:20-antibody:of di-antigen-bindisg pottiomithercof,

comiprising maintaifing the st cell of cldim 44nirider conditions:appropriatcifor-expression:

.of the:antibody, of;portion.

“Thé method of ¢laim 43, fufthér-oniprising iSolating the-antibody or portion:

A-composition comprisingithe monoclopal antibody or-antigen-binding, portion of any-onc:of

claims 1-33 and.a.pharmaceutically acceptablé vehicle/or carrier.

Acméthiod f diftfcdfing '-'a‘:s'ui‘):j:'e'ét‘in»,ncéaithcfedﬁicompﬁsi'ng- administering to:the subjcct:an
cffective:amount:of the-antibody or arifigen-binding portion.of any Gnic of claims I-35orthe

composition:of claim'47.

A niethiod for trcating a condition in.a subject‘innced thereof, comprising administering {0 thi¢-
subject an cfféctive.amount of:thé-antibody: or:aftigen:binding portion of any éne ‘of claims 1-

35:orithe-composition of:claim.47.

Thesmethod oficlaim 49,-wherein said condition:is 2 CCR6-associated condition.

The;ficthod of ‘claim 49, wherein said conditiofis anautoimmune or-inflammatory condition.
T mothod of laim 49, wherein st Gondiion s hedmaibid antiius, piorasis;atdpie
dSrmatitis; contict deriatitis; Crohn!s'disease; inflarimatory: bowel discase, Grave’sidiscase,
vitiligo, yperthyroidism, chronic hepatitis, humanspapillomavirus inféction of the cervix,,
myeosis fungoides, osteoporosis; or. periodontal disgase.

A imcthod for tréating cancet;; comprising administeting to a Subjcct.an'-c?fcctivc;amoqm_gf

the antibody or antigen-binding portion of any one:of claims 1:35 or the.composition of claim

47.
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"54;

56.

57.

58.

59.

The method of claim 53, wheréin'said ¢aficer jsid B-¢cll maligiiandy, bredstadenogarcinomia,

glioblasioma, hépaiocellilar Garcinoiiia, paricréatic:aderiocarcinoma; or thyroid papillary:

.carcinoma.

A rncthiod foF réducifig CCL20-fediatéd chemoaxis’of CCR6: cells ioa subjoct in‘niced

thiefeof; coimprising-adriiistering to,the subject ¢:antibodysor antigen-binding portion of

aqys_one:oiél:a“ims 1:35.or the; composition:of claim 47,

A fiéthod Tor rediicing: CCL20:médiated chrmotaxis.6f CER6 cellsin ¥itro, using the:

antibody-or antigéntbinding pottiori.of any one of claims 1:35:0r-the:composition-ofclaim 47,

A-method for treating a-condition in a subjéét‘;;.’c‘,dhipris'in’g-3ii'dfxﬁﬁi3teﬁhig'z'tb:tﬁé{sﬁbictt: the:

antibody ¢ antigci-bifiding portion-of any one.6fclaims 1:35 or the:composition:of claim 47,

wherein‘said condition -is‘;sc‘iectefi"f}qm;thc_;.grpgpzc,qns‘i’_'sfing\ of? -

4)  artiodlarlesions of extremitics distal’to thie élbow or kiiéé;

B eryihema;

¢)  swélling

dy  increascd:cartilageioligomeric matrix:protein (COMP) scrum levels;

¢). increased-mRNA levels of receptor-activator:for nuglear factor kB ligand (RANKL);
‘réceptor -'a_cAti‘vat,or.fOn nuclear factor kB.(RANK); tartrate resistant:acid phosphatase:
{TRAP), or cathepsin K;

1) atopi¢ deérmatitis; ‘and-

g allérgiccontact denmatitis.

Use of the.antibody or antigén-binding portioii 6f any crie:of clainiis 1-35%0f:the composition.

of claim 47 for the manufactiite of a:icdicainict,

Usc of the-antibody oranfigen-binding portion of ary onc’of claims. 1-35 ér:tht:Composition

of Aldim 47 as a medicameni.
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ICE0 (nM, meantSD)
OR: outof range |
f no SD value is shown, the assay was single.

Heavy chain
36HCM 40HCM1 42HCM
Light chain [36LM1(3.29712.303 (15483212423 1.9030.707
40LM1IOR 3.423x0.975 8.580+1.858
42 M1IOR OR - 3.287+1.330
Heavy chain
IBHKKT JBHKK2 JORKK3

Uight chain | 36LK1|1.87040.281 |1.32940.2568  |0.98730.219
36LK2[2.513:0.828 122020474 1110730474
JBLK3 1 240+0.182  1.233:0.075 1.313%0 245

Heavy chain !
_ 42HKKT 42HKK2 42HKK3
Light chain 1421 K1/13.51 18.22 18.97
421 K2:9.72 13.35 7 13.6
42LK312.38 11,89 3.09
Heavy chain
42HKK1 42HKK2 - 42HKK3
Light chain  136LK11.39 2.62 1.80
I6LK211.33 1.08 1.59
36LK311.357:0.250 11.66320.475 1.487x0.160
Heavy chain
J6HKK3 J6HC2 IBHEC3

Light chain  {36LK3/1.210£0.306 |1.014+0.330 1.128+0.041
ABLC311.2656+0.266  11.117+0.193 1.327+0.346

FIG. 7A
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IC90 (nM, meaniSD)
OR: out of range
Heavy chain
, ABHCMI 40HC M1 42HCM
Light chain |38LM10R OR 28.173+18.382
40LM1IOR OR OR
42LM1IOR OR OR
Heavy chain
| 3BHKK1 JGHKKZ 3BHKK3Z
Light chain (36LK1134.300212.049 |21.040£12.576 |6.8571+1.0569
36LK2 OR OR 16.360+4 492
36LK318.7521.121 5.613:0.882  14.130+1.769
| Heavy chain
‘ A2HKK T _42HKKZ 42HKK3
Light chain 42L.K1 . OR OR OR
421 K2 . OR OR OR
42LK3 40.74 153.08 OR
Heavy chain .
42HKK 42MHKKZ 42HKK3
Light chain {36LK118.74 44 04 15.99
36LK2114.31 25.33 18.65
36LK3 |4.85710.403  16,540x2.040 15.647+1.107
Meavy chain
3GHKK3 36HC2 36HC3
Light chain {36LK3 4.37620.651 14.564+1.928 14.603%1.521
36LC3 432720816 15251+0.581  16.338+0.614

FIG. 7B
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iC95 {(nM, meaniS8D)
OR: out of range
{Heavy chain
36HCM1 40HCM 1 42HCM1
Light chain 36LM1I0OR OR OR
40LM1ICR OR OR
42LMTIOR OR OR
Heavy chain
, 30HKK1 | SGHKK2 SEHKK3
Light chain [36LK1.OR OR QR
36LK210R OR OR
36LK3 OR OR 7.587+3.511
Heavy chain
42HKKA 42HKK2 42HKK3
Light chain {42LK1/0OR 1CR OR
421 K2 1OR OR OR
42L K3 IOR OR OR
Heavy chain 7
42HKK1 42HKKZ 42HKK3
Light chain | 36LK10R OR OR
36LKZ 132 31 54.83 60.83
136LK319.020£0.762 115.3379.509 10.780£3.938
{Heavy chain
i 36HKK3 36HC2 IBHCI
Light chain  36LK3 6.88631.274 18.97244 417 8.38144.053
36LC319.74723.758 1(11.77,>66.7, 10.33) OR

FIG. 7C
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