10001] *This application clairiis privrity. froi U:S. Provisional Patént Application No.61/415,614,
filed November 19, 20i0: The disciosure of that application is incorporated by;reference heréinlinits

entirety.

Eicld of the Invention

[0002] The present invention relates to,novel humaized, chinierig:and mufiic &itibodics
specifically.dircécd-against the human CE-chémokiié ligarid 20, (CCL20). Thie bitmianized ahtibodics
-of tlie-invérition are:pariicularly well suited:as therapeutics for-ihe treatment,of inflammatory and .

;autoimmunc. discascs:

Bagkérdund of the litvenition
[0003] The immunc'sysieri is a highly sophisticated bio-cicuit used by:thie:body (6 discriminate:
non-s61f (&g, foreigh-organisivis or substances) from'self. “Thé detection‘f:nbn:selfinithe:body:can
‘result in.inflarination, in which various-céllular-and molecuiar components are.orchesirated:to
respond.to potentially. harmful events caused by, the non-sclf-organism or substance., Alihough ili¢:
inflaminatory. process helps to protect the'bady from forcign attack; de-regulatichi of the:iinifinne:
isystéin cdrilead (6 fiegative consequirices-such-as: seif anack, eig., autoimmune diseasc. ‘By.altering:
‘the function of inflammatory molccules:such;as chemokines, it:may be:possiblc to-reduce thc;

initiation and progression of disorders relatinig 1o immunc/inflammatory responscs’

10004] Chemokincs dre'd family oﬁ'small-'(S-‘l'O kD,a_)..pfotcins that piaj‘a-yiymalj role in
‘inflammation. During:the:inflammatory process, chemokines are;produced locally at the site-of ihie
noxius stimulus and work-as;central players to.rceruit immiune:cclls that express their cofiriate
receptors, seven tans:menmbrdne.G-protéini—coupled recéptois (GPCRs). CCL20;altématively.

‘named livet ‘a’n‘d‘:a’c6'\"atibnzrqgnlatcdféhemokincg(LAR(‘,‘“)',»mﬁc‘rqphagc inflammatory-protein-3 lpha



.(MlP-3a), or Exodus-1,.is a'soluble: chemokine that is expresscd by: cpxthchal cells. Epuhchal '

.rhcumatold anhrms The cognatc. rcceptor for CCIJO is:CC chemokme reccptor 6 (CCR6) CEL30ss
th¢ on_lx,chc,mokme, ‘known to interact:with CCR6,. In response. to the CCL.20:signal, immunc cells
‘possessing CCRS, such-as immature dendrilic cells (DE), ffécidr/ménory T-cells; and B-cels,
Jriigraté #id infiltrate the Surrounding:tissucs; thus activating'théinflamiatory cascade:

.(0'11'05:] Begause éGiQO ‘cxprcssio'nf_is siéxiiﬁc‘anﬂ?’-‘enﬁancedih:'ihﬁammdtion'finducca‘ By

Of RAiS. oﬂcn synovxtns whxch mamfests asa: swollcn pamful Jomt »Although’the spcclf' Crfactors

.that:initiate: synovms rcmam uriki6wn, synovium hnmg cpithelial céils and: synowal fibroblasts:are:

‘thoughtt 10°be-primary | mduccrs of the inflammatory reaction.. Synovial flui

reffectively chemo-dttracts hyman monocytés and pro-inflamimatory T helper I:7i('I‘h 17):¢ells; whlch
“thien: induce:and txacerbate the RA- inflammatoryprocess. “Because reactive;synovial'cells:are: capable
of‘producmg large amounts of CCL20: (pamcularly under the‘influence of IL:: ‘B and TNF-o)y.while
CCRGisthe major. receptor ‘of Th17.cells, tlie CCL20-CCR%.interactionis.thought to-play a key.role
iinitheiinflammatory process:

10007) ‘The¢ CCL20-CCR6 intéraction-may also play an importanitrole: i Tertain: itypesiof: dermiatitis:
‘Psoriasis; for éxaniple, initiates with a ‘rioxious'psoriaticevent in:the skin (m_duce,quy‘ environmental
‘and/or 'genctic"{fzic;ors)-?6llowc'd by. infiltration.of Th17-cells.. Because CC-RG’“i&cxprcsscd‘ onithe
wsurface. of Th17 cells, Bicells, dendritic.cells,and tissuc: damagmg cffector T cells,/CCL:20:indy

-representthc maii-cliemoattractantifor.these cell typesin psonas:s Fuither evidence forithe

1mponancc of the GEL20-CER6 interaction:can be:found jnstudies using an.inferfevkin’ -23)-
' mode! of psoriasisi(Hedrick.et al., J; Clin. Invest: 119:2317:2329/(2009)): In'ihii§

f1L-23 causcs-intCrleakini22 (1L-22)-depéndentpsoriatié inflammation: -However,,

«Gér6 saice did iorexhibit-pscriasis-like symptoms when injected with IL-23} indicating that CERE

‘i$ required for the;devclopment'of psoriasis. "

{0008) Human Keratinocytes can producc large amounts 6f CCL20, especially undér the influéncé of'
the Thi7-dérivéd cytokines intericukin 17 (IL-17), 1L-22, arid TNE-a: Wihile CCE20 atid GER6dre
“rarély detécied in.noriidl.skin, both cxhibit iricréased expression levels in;atopic dermatitis and
pustulir'psoriasis.. Strong induction:of CCL20"and accumulation of CCRé+ célls-can b obseryed in
,;ggi'g[gsgg;pig‘-,i_'mg;qqghiifs(gqhemiéal}analysis:o,f human dermatitis'lesions. Thes¢ observations provide

‘4dditionial evidence for the Fole 0f CCL20 anid CCRS inthe dermatitis inflammatory process.



[0009] Cuiréntly available MAD biologics for iréiting immisie disordérs can bé roughly classified:
climinators (e.g., anti-CD20 MABs), and blockers of acccssory'ﬁ‘&dleculcs:(le%@ Abataccpt): These
biologics may beruscful in the treatment of inflammatory-diseases; however, due io primary:non-
responsiveness or a gradual decline in response-rate to these: trcatments, there: is an urgerit néed for
alternative biologics with riovel méchanisims of action to méct the medical nceds of patiénts wﬂh,eg,
'CCL20/CCR6:-mediated disorders.  The antibodics:of 'Lhc,sﬁtia_jfeqt invention represent such-alternative:

biologics.

.Summary of the Invention

{0010} The present invention relates to neutralizing anti-CCL20 afitibodics; or dntigén-binding;
portions thereof. In cériain embodiméiits, ibie 4iifi-CCL20.arifibody i a-humafiized-anti-hufrian
CCL‘20-antiBbdy;,*which"m'ay'cbmpr'iSe the complementarity d'ctc‘n_nining‘zrggiqns;(gﬁﬁs‘)vqffmpugci.
.anti-human CCL20:anfibodics. 'In some embodiments, the anti-CCL20.antibody is a mouse or-

-chimeri¢.aniizhuman CCLZO' aniibody or én'aﬁligcﬁlbihding poii'idﬁ 'ih“e?cbf

humah CC-L20. vln;some cmbodnmemstthc antibody or.pomon dqqs,.nqt,bmdam:hum_a,q-.C.CL1“6.,
[0012] ‘The anfibodics.of the invention specifically bind"CCL20.. In:some Embodimerts; the antis-
€CL20-antibody or antigen-binding portion théréof binds 1o cyitofmolgus’and/of hizsus CCL207s well
as human CCL20. Iisome cinbodiments; thezariti-CCL20:antibody or anti'gcn-'bih&i'ng-poriion;iﬁcrcdﬁ

CRE

-does not bind:to mouse and/or rat'CCL30. In one embodiment, the:anti-CCL:20"antibody or antigen-
‘binding portion binds to human,.cynomolgus; and rhesiis CCL20;but iiot t6. mousé.and tat CCL20..
[0013] In some embodimiéis, the.iti-CCL20:ntibody or-aitigen-binding portion thercofhas-a-
binding affinity (Kp) for huriian CCL20 of less than:
1 nM, 500-pM, 100 pM, 90.pM.'80 M; 70:pM, 60 pM, :0r’50 pM using:a moriovaleht surface
plasmon-resonancc assay, or.
- 1.aM, 500.pM, 100 pM, 75 pM; 50 pM; 25 pM, ZOpM lSpM l4pM 13 pM l2pM (A8
pM, 10 pM, 9 pM, 8 pM, 7pM, 6 pM, or 5 pM using a bivalent surface plasmonresonance
assay. .
In certain cmbédiments, thé antibody or portion hds 4 bindirig:affinity for.human'CCL20 gréster than
that of humin CCRS.
[0014] In some cmbodiments, the anti:CCL20 antibody ‘or;antigen-binding:portion-thcreof has-a Ko
for human CCL20 of lcss than 100,90, 80, 70, 60, 50, 40; 6r 30 (%10° M seic:)); as"defermined by:
bivalent surface plasmon fesondice. lr;‘sor‘né;cmb'od}ménts,_"ibefanvfil(fei,zo_gnubpdy or-antigen-



binding portion thereof has a kg for human CCL20 of less than'10,9, 8, 7, 6, 3,4, or3:(x10™ sec™), as-
determincd by bivalent surface plasmon resonange:

[0015] In $6me embodinicrts, the anti-CCL20"antibédy or inﬁgéﬁ-bindin'gﬁ;fdnidﬁ theréof hias-a k,
for rhiesus CCL20:6f less-than 100,-90; 80, 70, 60,.50,-40, or. 30 (x io* M"g“cc'%); as determined by.
bivalent surface‘lasmon resonance: /In some cmbodiments, the anti-CCL20 antibodyor aniigén-
binding portion thercof has a k, for hesus CCL20-ofless than 50,40,:30,20; 10;9;8,7,,6,:5, 4,3, or
2(x10* Aseé\'"-)yasdctériﬁihed by.bivalciit sutface plasmon resoriance. Tn'some embodiments, the anti-
CCL20 antibody-or aniiggn-binding‘ponion‘mcr,ep? has a Kp.for-thesus CCL20 of'less than. 100, 90,
80, 70, 60, 50,40; 30, 20, or 10 pM, as determincd by bivalent:surfacé plasmon resgnarice:

for cynbmiolgus GEL20 of 1éss than:500; 400, 300, 200, 100,90,:80; 70; 60,.50, 40,:0r'30 (103 M.
sec™), as:determined by bivalent surface plasmon resonance.. In-some:enibodiments, thie-antj-=CCL20
antibody -or-antigen-binding portion‘thereof has a ky for cynomolgus CCL20 of Igss thian 50, 40,.30;
20,19, 18, 17; I6; 15, 14,13,:12, 11, 10, 9; 8, 7, 0r.6 (x10* sec™), as determiined by bivalent'surface:
plasmori resonance. Tn.some cbodiments, the:anti-CCL20 antibody or antigen-binding-porfion-
thercof, has a Kp for cynomolgus-CCL20 of less than 100,.90,.80, 70,.60, 50,40, 30, =2'O;;"'l52; 18:17,.
16, or 15 pM, as détermined by bivalent'surface plasmon resonanéc:

[0017] In somi¢ cinbodiments, thic'anti-CCL20 aniibody or aiitigen-biriding poftion thereof binds:to;
some cmbodiments, the anti-CCL20 anfibody,or antigen-binding portion theréofbindsio thdsus
GCLL20 with an ECy; of Iess than, 500,-400;300,,200; 150,140, 130,420 110;100,:90,:80;70; 65; 60,
59, 58,.57,:56, 55; 54, 53,:52,51 0,50 pM. In some cmbodiments, the anti-CCL30:antibody. or
an;i.gcn-,bind,ing:pq::tion.thqrcof binds:to cynomolgus CCL2G with an ECs, of less:than §00; 400, 350;
300, 250, 200, 190, 180; 170, 160, 150, 140, 130, 120, 110, 109,-108; 107, 106::105; 104,103, or'102.
M ‘

[0018]. Inisome embodiments, the:anti:CCL20 antibody or antigen-binding portion thiercof has-a:
selcctivity for human CCL20"over gther human chemokines, in¢liding but not limited to-CX3CL ;.
CXCLI, CXEL2; CXCL4, CXCLS; GXCLY, CXCL10, CXCL12;CXCL13, CXGL16;CEL1, CCL2;
CEL3, CCL4, CCLS, CCL7, CCL11, CCL13, CEL16, CCLI7, CCL19, CCL21,-CCL2Z, CCL24,
CGL2S, CCL27, CCL28, and/or XCL1. 1n certain embodiments, the anti:CCL20.antibody. or-antigen-.
ﬁinding portion has a sclectivity for human CCL20 over all of said chemokincs.

[0019] In some criibodiments, the 4i-GEL20 antibody or antigen-binding portion thereof reduces .
human CCL20-induced chemotaxis of human or-mousc CCR6+ cells-with an ICsy-of less than'20, 19,
18,17, 16, 15, 14, 13,12, 11, 10,9,8,7,6,5,4,3,2, 1.7; 1:6; 1.5, 1.4, I"3; 1.2,:0r: 1:1-nM! It certain
embodimeiis, the anti-CCL20 antibody or antigen-binding portion thereof reduces Jhuman CCL20:

s



induced chemotaxis-of human or mouse CCR6+ cells with an 1Cso of less than 1:7, 1.6, 1.5,1.4; 1.3,
1.2, or 1.1 oM. In soinc embodiménts, the anti-CCL20 antibody or 'aﬁti'genébiﬁdif}g ‘portion thereof
reduces human CCL20-induced chemotaxis of human or mouse CCR6+ cells with-an ICi 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 antigen-binding portion thercof
reduces human. CGL20-induccd cheniotaxis of humai.oF mouse.CCR6+ cells with-an ICeg of Iess than
6,5.5,5:4,'5:3,5.2,5.1,4.9,4.8,4.7, or4.6 nM. insome ecmbodiments, the anti-CCL20 antibody:or
antigen-binding:portion ihereof reduces buman GCL20-indiuced. chemotaxis of hiyman or mouse
‘CCRé6+ ciells withian ICs of less than 70,65, 60, 55, 50; 45,:40,°35,.30; 25; 20,15, 10, 9,‘:8.,~¢:éf;.*.l';nM».
In ceitain embodiments, thic.anti-CCL20.antibody or antigen=binding portion.thergof reduces human
CCL20-induced chemotaxis of human or mouse-CCR6+cells with z;m ICss-of less than 10, 9:9; 9.8,
9.7,9.6,9.5,9.4,9.3,9.2, 9.1, 0r9 nM.

[0020] In somé cmbodiments; the anti-CCL20 aiitibody. briantgjgcﬁlbindih.'g, portion thercof reduces
human CCL20-induced chemotaxis of human'or mouse CER6+-cells in,vitro.

[0021] In some cmbodimgents, the anti-CCL20 antibody or antigen-binding portion-thereof-reduces
human €CL20-induccd chémotaxis of human‘or mouse CCR6+ cells‘in vivo.

10022| I soime cmbodimchis; thie.anti-GCL20 antibody or antigeri:biniding portion thercof reduccs
the progession of arthritis symptoms (such as articular lesions of the extremitics distal o the,clbow or.
knee and degree;of erythcma=and swelling) in a subject; ¢:g., in a collagén-induced arthritis (C!A)
and/or a glucosc-6-phosphate isomerase (G6PI)-induced arthritis‘miouse rhodel.. In:some
cmbodiments, the'antibody- or,anlxgcn»bmdmg;pomon thereof:reduces:bone Iesions:in:a subject,
including osteoporosis, bone erosion; and/or new-bonc; formation, e:g,. in a CIA: model: ‘In some.
cmbodiments, the aniibody.or antigen-binding portion redices cartilage’ bligdmhﬁéjma&iﬁ.-pmteiﬁ
(COMP) s¢ruin levéls in-a subject, eg., in‘a CIA model. In 'sme':emiaodimems; the'antibody-or:
antifien-binding portion thercof reduces nRNA levels of receptor activator for nuclcar-faciorxB’
ligand (RANKL), reéeptor activatof for riuclear factor xB:(RANK), tartrate resistant-acid phosphatase
("I'RAI")', and/or cathepsin K in asubject, e.g, 'in’mOus,‘e:.Paws:i'n‘fa CIA modcl.. in'somc cmbodiments,
the antibody or antigen-binding-portion thereof reduces atopic dermatitis symptoms (e.g., dryncss;.
scalc, erythcma,-oozing/crusting, and/or cxcdriation) in a .subject‘-,,fb’r“éxampli:‘;:syl‘tyy.i'toh\s,_éf
oxazolonc-inducced atopic-dérmatitis in NC/Nga strain mice.. In some cmhodimeg,t’s,fihg ;antibodyor-
antigen-binding portion reducces allergic: contact dermatitis symptoms in-a-subject, for-cxample,
symptoms of dinitrofluorobenzene (DNFB)-induced allergic contact dermiatitis in & mouse model.
[0023]  In some crbodimeiits, the anti-CCL20 antibody or aritigen-bindirig portion thereof.
compriscs a heavy chain whose CDR3 (H-CDR3) comprises the'scquence of SEQ 1D NO: 67 or 68.



[0024] In some cmbodimenits, the anti-CCL20 antibody or antigen-binding: portion thereof
compriscs a liglit chain whose'CDR3 (L-CDR3) comprises-the §equekite 6f SEQ ID'NO 75.
[0025) Incertain embodiinents, the anti-€CL20 antibody, or-antigen-binding portion thereof
comprises an H-GDK3 whose sequence comprises SEQID NO: 67 andan L-CDRA whese sequénce
compfiscs SEQ IDNO: 75: 6r ar H-CDR3:Whos¢ scquéncccoiiiprises SEQ 1D NO::68-aird @i k-
CDR3 whos¢segiénce comprises SEQID:NO:75.
[0626] In some embodiments; the.anti:CCL20 anjibody or antigen-binding portion thercof
compriscs 2 heavy chain whose CDR1' (H-CDR1), CDR2 (H-CDR?2), and CDR3 (H-CDR3Y
respectively coniprise the sequences’of:

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

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

- SEQIDNOS: 61, 65, and 68:.

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

~ SEQIDNOS: 78, 80; and 68!
100271 In somg-embodiments, the-anti<CCL30 aniibody. or antigen-Binding portion theteof
comirises a light chain whose CDR1 (L-CDRI), CDR2 (E-CDR2), ad CDR3:(L-CDRS3) féspectively:
comprise the séquénces of:

- SEQIDNOS:70, 73, and 75; of

- SEQIDNOQS:'71,73,and 75.
10028). n some cimbodisiicnts, the anti-CGL20 antibody or antigén-binding poftioh thereof
comprises: '

< an'H-CDR1 comprising a:scquence selected from the group:consisting of SEQID'NOS: 60-

2,77, md 78 '

66.and79-81;
- an H-CDR3 comprising the sequence of SEQ ID NO: 67 0r 68;
- an'L-GDR1-tomprising a scquence selected from the group ébn‘siStiugféSfSEQ 1D.NOS: 70-
72;
~  @n L-CDR2 comprising the. s,eq}xcncc'of SEQ ID:NO: 73 or 74; or-
= an L-CDR3 comprising SEQ ID NO: 75;
o any combinalior thercof;
(6029] In certain‘embodiments, the-anti-CCL20 antibody or-antigen-binding portion:thercof:
comprises.an ' H-CDK1, H-CDRZ, H-CDR3, L-CDR1, L-CDR2; and L-CDR3 respeciively. comprising
the scquences of:
- SEQID NOS: 60, 63, 67,70, 73,:and 75;



- 'SEQID'NOS:60,83;:67; 70; 73;.and 75

- 'SEQID'NOS:61,65; 68; 70; 73, ahd 75;

- :SEQID.NOS:77;79;67, 70;73,4id 75;;

< SEQID'NOS: 78, 80, 68:70,73, and 7

- SEQID'NQS:60,63,67, 71, 73, and 75;,

- -SEQ ID'NOS 60,64; 67; 71; 73; iid-757;

- SEQID:NOS: 61,65,:68; 7, 73, wid 75,

- -SEQIDNOS:72, 79367, -Lﬂi-mdiﬁ;zf-}f

- $EQIDINOS;: 78,/80,68; 71;.73;:2nd 75}
'10030] .Insome:cmbiodifficnts; the antx.-‘GG'Lf-»ZO;a“ﬁt?ii’bdﬁg;fo‘f?éﬁtfgéﬁ

sbinding poriion:thercot

*-bo'mpﬁéics{afhcavg chiainvariable:domain‘comprisinga'sequence:selected from the;group consisting of
‘SEQID NOS: 9-14. Tirsome:gmbodiments,the:anti

CCL20-antibody or.antigen:binding poriion:

v

théreof compriscs a heavy chaifn variable domiaini-cofnpriSinga;scquence seleéted froi the group:
consisiing 5PSEQIDNOS: 39,41y and 43
i0.63.l’"]_ I Som‘c.’.cmb'odiiticms;.tiw:,anti?@f'czﬁib;wifwayfgx@nﬁggn%hfnaing,pQ.ri'iQrzéf'tlxgxgqf:

vanablc domam compnsmg“a sequence:: selected ‘from. the ;group: consnstmgsof SEQ.ID: NOS 40,432,
and44.,
10032) I certain.embodiiments;the anii-CCL20;antibody of dntigén-binding portion: {thereof:
comprises athcavy chain variable dofifain and a. h:ght chain® vanable‘domam«.resp‘ecuvc!'y,.compnsi'ng
‘thescquenees:of: ' "
= SEQID:NO: 9:and SEQIDNO: 13;
- SEQ IDINO: 10:alid'SEQ ID'NO315;
- SEQID'NO: 11:ait:SEQID'NO:1S;
< $EQ IDING: 12:a0d SEQID NO:15;
+ SEQIDNG: [¥and SEQIDNO;TS:
- SEQID'NO::14'aid SEQID'NO:15;
-. SEQID.NO: 9 and SEQ ID:NO: 16,
- SEQIDNO: 10 and SEQ:ID NO:16;
- SEQID.NO:1) and SEQID'NO::16;
- SEQ ID.NO: $2728d:SEQID NO:16;
- SEQ LDNOBandSEQlD NO;.16; 0r
= SEQIDINO: 14 and;SEQID NO::16.




[0033] In certain-cmbodiments, the anti-CCL20 antibody or antigen-binding portion. the:r‘,éc;f.
comprisés a hcavy chain variable:domain-and a'light chaidi vafiablé domain‘respectively féomgﬁsin'g:
the sequences of:

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

~ SEQIDNO: 39 and SEQID NO:42;

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

- SEQID NO:4i and' SEQ ID NO: 40;

- SEQID NO: 41.and SEQ'ID NO:42; -

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

= SEQ ID NO: 43 arid SEQ ID NO: 40;

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

¢ SEQID.NO: 43 and SEQ'ID NO: 44,
comprises a‘hca'vy’chaiﬁ,ha\éfh‘g}h.se’t’;uencé selected from the.group consisting of SEQ,ID NOS: 1:6.
and 108 without the signal s,cque.n.cc;(i"f-prqsent),~‘andf:OPiibhql!y;wiihg‘éti.ihc~G:f-t.,en§!ihé.l_-.l.‘>1§iii§: n
some embodiments, the an ~li-'_CC_I’;'Z_O"an‘t"il_'.iofdy_ or anfigen-binding pértion‘thereof comprises-a-light.
chain having a scquence sélééied from e group consistiig 6f SEQ ID:NOS:7;.8;:110, and "1 12:
without-ttic signal scquerice (if present). 15 certain embodiments, the:anti-ECL20 antibody-compriscs.
a heavy chain and a light chain respectively having the sequences of:

- SEQID NO: I anid SEQ ID NO:.7;,

- 'SEQ1D NO: 2'and SEQ ID NO:7;;

- “SEQID NO:3and SEQ IDNO: 7;

= SEQID NO:4-and SEQID'NQ: 7;

- SEQID NO:S:and:SEQID NO: 7;.

- ‘SEQ1D NO: 6.and SEQID NO: 7;

- 'SEQID NO: l.and SEQ iD'NO: 8;

= SEQID NO:2-and SEQID NO: 8;:

- SEQID NO:'3 and SEQID NO8;

.- SEQIDNO:4dnd SEQ 1D NO:8;

- SEQID NO: 5:and SEQ ID NO; §;

- SEQID NO:6 and SEQ ID NO:8;

- 'SEQID NO:108:and SEQ ID.NO: 110; of

- SEQIDNG: 108 and 112;
bothof said scquences without the signal scquerice, SEQ 1D NOS: 1-6 and 108 optionally withoutethe.

C-terminal lysine:



[0035] The present invention also.provides an anti-CCL20 antibody or an antigen-binding portion
thcrcof that comprises fa'hca'\{)} chidin‘vdriable domain ehcoded by a’séquencé sclected from thegroup
consisting of SEQ ID.-NOS:-25-30. [:s6me embodiments), the'anti-CCL20 antibody, or antigen-
binding:portion thercof comprises atheavy chain variable domain enceded by,a sequence selected:
from the.group:consisting of SEQID NOS: 51, 53, anid 55.
[0036] Farthicr; the preseiit irivéntion provides aivanti<CCL20 antibody or an dritigchi-binding
poition thereof that compriscs.a light chain variablc-domainencoded by the sequence-of SEQ ID NO:
31.0r 32. In some embodiments, the-antiZCCL20 antibody or ag't_iggxg—ltii.ndingqunion, ihereof
comprises a light.chain variable domain encoded by a‘sequénceisclectéd from ihé-?g_rdt@p‘sbiiriﬁis(iiy}gabf
SEQ ID.NOS: 52,54, and 56.
[0037] In:ccrtain embodiments, ihe ani-CCL20 antibody, or.anfigen:binding portiontheresf:
comprises a heavy chain variable domain and-a light chain-variable:domain respeciively cncoded by
ihe sequences of:

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

- SEQ:ID NO:26 and SEQ1D-NO:31;

- SEQID NO:27 and SEQ 1D:NO: 31;

- SEQ1D'NO:28 and SEQ ID.NO: 31;

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

- 'SEQ D NO:30 and SEQ 1D,NO: 31;

- SEQ 1D NO-25 and SEQ 1D-NO: 32;

- ‘SEQID'NO: 26 and-SEQ ID:NO:32;

- 'SEQID NO:27 and SEQ 1D NO: 32;
'SEQ.1D NO: 28 and-SEQ 1D NO: 32;
'SEQ 1D NO: 29 and SEQ 1D'NO; 32; or

- 'SEQID NO: 30 and SEQ ID:NO: 32:
{0038} 1ni certain embodiments; the anti-CCL20 antibody;or:antigen-binding portion thereof

compriscs a heavy. chain variable domain and a light chaii variable:donjain réspéétively cicodéd by
ihe-sequences of:

- SEQLDNO: 51 and SEQ1D NO: 52;

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

- SEQID NO:'51 and SEQ 1D'NO: 56;

- SEQ1D NO: 53 and SEQ IDINO: 52;,

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

- SEQID NO: 53 and SEQ 1) NO:.56;

- SEQ'ID'NO: 55 and SEQ ID'NO: 52:-



- SEQIDNQ: $5.and SEQ 1D NO:54; or
- SEQID NO: 55 and SEQ ID NO: '56.
10039]  In.someé embodiments, the anti-CCL20 dntibody-of antigér-binding portion theredf
compriscs a heavy chain encoded by-a.sequence selected. from:the group consisting:of SEQID NOS;
17-22 and 109, said sequenceidacking: the sequence encoding a signal sequerice (if preserit).and
-optionally lacking theé sequence cncoding the C-iérminal lysifé. I somt crﬁliddim‘ems,;_fth‘e?énti:-
‘CCL20 antibody or an!igpn4bihdii1‘g‘“pbnion thereof compriscsa ~lig'ht’cﬁéin;“cncofieﬁfhy,a scquengce
selected from the.group consisting of SEQ ID'NOS:23,.24, 111,:and 113,said sequence lacking the
.sequence encoding a:signal sequence (if present): 1 certain embodinicnts; the ariti-CCL20-antibody
-comprises a hcavy chain and a light chain fespéctively cncodéd byithic sc?]ﬁ”mccsof
- SEQID'NO: 17and:SEQID NO:23;
- SEQID NO: 18.and SEQID NO: 23;
- SEQID NO: 19-and SEQ ID NO:23;
~  SEQID:NO: 20°and SEQ D NO:23;
- SEQID NO:21and SEQ 1B NO:23;
- SEQID:NO: 22 and SEQ ID NO::23;
- SEQID.NO: 17.and SEQID NO: 24;
- SEQID NO:.18.and SEQ 1D NO: 24;
- SEQID.NO: 19 and SEQ 1D NO: 24;
- SEQID NO:20 and SEQ.ID NO:.24;
= SEQID NO: 21 and SEQ ID NO:-24;
- SEQID NO: 22 and SEQ'ID NO::24;
- SEQIDNO: 109 and SEQ ID.NO; 111; or
~  SEQIDNO: 109 and SEQ ID:NO: 113;
both of said-scquénices lacking the-sequénec encoding 'signal sequcnte:(if present), SEQ LD NOS::
17-22 and 109°optionially lacking the sequence-ericoding the. Cricrminal Tysing.
[0040] I some emibodiments; the anii-CCL20 antibods, or:aniigen-binding portion thércof is

_humanized or chimeric: 1n.some embodiments, the framework regionsiof ihe hicavy Thain of thie
humanized anti-CCL20.antibody or portion utilize ah IGHV. l#ﬁiﬁBshunian‘:‘g_pﬁminc gene (_Sc’c,.'e’.g.,

. Altschul ctal., "Gapped BLAST and PSI-BLAST: a new gencration:of protcin datdbase sgqfc,h-
-programs”, Nucleic Acids; Res. 25:3389-3402 (1997)):, In cerfain efibodimerits, thic-hcavy-chdin
framéwork régions have at.l€éast 50% liomology to the framéiwork fegions-of the IGHV1-4603
hurtian germline gene.. For cxample, the heavy chain fmmcwqik-‘tggi@ns may beat least 50%,:at lcast
60%, at Icast 70%, at.lcast §0%, at lcast 90%, at Icast 95%,.at least 98%,.at least 99%, or even 100%

identical to the framework regions of the IGHV1-46*03 human germling genc. In'some
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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
cmbodiments, tlic light ¢hain framéwork regions have at least 50% homology to the framework
regions of thic.JGKV1D-39*01 human germlinc gene. For example, the light chain framework
regions may be-at:least 50%, at.Jeast.60%,-at least 70%, at least 80%, at lcast 90%, atlcast 95%; at
lcasi-98%, at 1east:99%; or even 100% identical 16 the framéwork regions of the IGKV1D:39*01
humadn gennﬁn’i:_.gc‘ne.
[0041] In somc cmbodiments, the.anti-CCL20 aniibody-or antigen-binding portion thercof(to'the
extent that said-portion compriscs at least part of a heavy chain constant region) is-anIgG,.an 1gM,.an.
IgE, an IgA, or 4n 1gD moleculc. !n certain émbodiments, the anti-CCL20 antibody-or antigen=
binding portion thereof is of the 1gG1, 1gG2, 1gG3, or [gG4 subtype:
{0042] In some embodiments, the, anti-CCL20 antibody is a-mogioclonal antibody..
{0043} Tlic:present invention also provides:an anti-CCL20 aiitibody-Or an-antigen-binding portich
thereof that binds to an cpitope of hiiman CCL20.Iocated in the-N:loop and/or. _BZ-lB3-’héirpin fg:gionbf" ‘
the. molécule: In-sorie émbbdiméﬁts,_f'séidvantieCGLZOfaiﬁtibdqx'or portion binds:to.the same epitope
on humn CCL20:as an antibody or portion as described herein. :Further, itﬁg.gr;;cn(_.jt,l\(cﬁfigx_;j
provides an anti-CCL20 antibody or an antigen:binding poriion.thereof that compétes.or ¢ross-
competes for binding to human CCL20.with an dniibody or portion described hercin.
{0044] In some cmbodiments; the humai CCL20 epitope bound:by the antibody or antigen-binding
portion thercof of the invention:compriscs one or more amino-acid scquences selectcd from the group
consisting of:

- tesidues 7-9 of SEQ'ID:NO: 84;

- residues10-19.0f SEQ 1D NO: 84;

- residues;20-21 of SEQ 1D NO:84; and

- residuyes.20-22.of SEQID NO: 84,
or the residues of wild-type bumarn CCL20 corresponding to said residues:of SEQ ID NO: 84.
[0045] In'some embodiments, said human CCL20 epitope further comprises onc or more-amino acid
scquences sclected from the group consisting-of:

- residucs 39-55.0f SEQ.ID-NO: 84;

- residues:39-57 of SEQ 1D NO: 84;

- residucs 56-67 of SEQ ID'NO; 84; and

- residucs’61-70 of SEQ ID'NO: 84,
or thé residucs of wild-type human CCLZO'c’orfcspbﬁdi’ngto-’said:i"e‘s"iducs of :ST?Q:iD NO: 84.
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[0046] In certain embodiments, said human CCL20-cpitope comprises any corbbination ofihe
dmino aéid Sequeiices consisting 6f rdsiduey 7-9; 10719, 20:22,39:55,56-57, dnd 61:70.0f SEQ ID-
NO:84,; ;or the. residués:of. mld-lypc hitman CCL20 corrcspondmg to;said residues:of. SEQ,.ID NO; 84*,
16047] In:certdinenibodiments, said human CGL20'epitope: compnscs~rcsndue 2

SEQ.ID: NO 84. In.cénain- emboduncms smd human CCL20 ep:xope comipriscs rcsnducs 7 9 10-19;
20.—22) 39-55_! 56-54‘1,.and 61 -‘I.O,,of-SEQ._ID NO: 84;.or the'residucs.of svllngypc:humaq.CQl,..;_ZQ.
:corrcsponiling 10 sziid“resiilucs of SEQ TDNO: 84. In ceriaih*émbtidiméﬁfs‘;,§a‘iﬁ“hhi‘néﬁ'CC!':2O

wdd -typciuman CCL20 corrcspondmg 0 sald resuducs of: SEQ TDINC
;0048) In-certainenibodiments; said human CCL20.cpitope:compri C 0-19;,
.21:0F SEQ.ID NO::84; or the residues. ofwild-type hiuman CCL20:corcspondiiigito Said residucs of
SEQ ID'NO: 84...Ini citaiii cuibodiitichts, said buinan CCL20 epitope comprises residucs 7-9; 10:19;
20:21; 39:55, 56-67,:d.61- 70°0f SEQ 1D:NQ::84, o ihe residues o wild:type human:CCL:20;
corresponding to'said:residues of SEQ.ID NO::84. in:cortainembodimeiis; SaidiuimAE €CL20
epitope compriscs residues 7-9, 10:19,20:21, 39-57, diid 61:70:6£ SEQ.ID NO::84 sof thé residucs.of
wild-typé hiurnai CCL20 cotresporidirig A6 said residucs of SEQ IDNO; 84,

[0049]  In.somc cmbodiments, the human CCL20.cpitope:bound by;the:antibody-or-antigen:b

inding

portion: thercof:compriscs-one or- more-amino acid'residucs;of SEQ:ID NO:84 (6r'thie rcsidiics.6f:
-fyi!di‘gypc_;=hd§i_j'§néch_l;-20-'cqﬁx:s’pqﬁdi}ig‘t’b saidiresiducs of SEQIDINOx84)seicered fromiresiduesis;,
89,10, 11, 12,43, 145 15:16; 17, 18;,19,:20,21,122; 30, 40, 41,142,143,44 35,46, 47,48:49; 50, 51.,
52,53,,54,.55,.56.57, 58,59,160,:61,.:62; 63; 64, 65,66,:67,-68; 69;.and.70;;or'dny. combinafion
thereof.

[0050] The:present inivntion alse:providesian antigen:binding;portion:of:any: of the.anti-CCL0
antibodies described herein. .Said antigen:binding:portion:may. be;e:g; a:single:chain anfibody, Fv,

Fab, Fab’,.F(ab'}:, Fd, single-chain Fv molecule;(scFv), bispécific Singlé cHain Ev di
single-chiin Fv;multimcr, digbody; domaiii-deléted dntibsdy] of sifigle domain antibody (dAbY:
[0051] The préserit invention alsoiprovides a:variant of atantibody of antigen-binding;portion as:
described: hercin, whrein said variant differs from the,antibody;or-portion:by }}_;j.’2;f3"‘,_~',‘34‘,-__;'5,3 6,7.:8,,9:0r.
10'amino acid:substitutions.
. [0052] Tivoné aspect, tlic prescit invention:provides an antibody-dirccted-against human CCL20;
whercin the hea'vy‘ch,ain variable domain and the light-chain yar{qblc.donlai'q of said antibody
respectively comprise the sequences of:

- SEQID NOS; 9 arid IS;

- SEQID'NOS: 9aiid 16;



- SEQIDNOS: 10 and 16;

= SEQIDNOS: 11 and 15;

- SEQIDNOS: I1 and 16}

- SEQID'NOS: 12 and 16;

- SEQID NOS: 13 and 1650r.

- SEQID NOS: 14dud 16.
[0053] Tn dfie.aspect, the:présent iivention provides an:antibody:whosc hcavy chain comprises SEQ:
1D'NO: I and whose light.chain comprises SEQ 1D NO; 7, wherein said amingacid sequences ack
-signal. sequences:
[0054]  Inafiothér dspect; thie fresenCiiveiltion provides an‘aniibody: whose heavy. chainiconipriscs
SEQ ID:NO: 1 withoutiific,C-terminal lysine:and whose :ﬁ"gh.i-'c.l'iafih;szqmp.riii@fS.EQE11?*'&'9: 7,

wheréin:said:amino_acid scquences lack signal sequences:

[0055] In onc aspéct, the prescdt invéntion providés an antibody whosé heavy chiain comprises.SEQ;
ID:NO: 1 4ad whse light ¢hairi comptises SEQ ID.NO: 8; whercin’said amino;acid sequences.lack
signal sequences.

{0056) 1o another aspect, the present invention provides an-dntibody:whosc'hicavy chain’ compriscs
SEQ ID'NO: 1 withivuit the'C-terminial lysinic and whigsé light'chiaiti compfiscs SEQ TD'NO:8,
Whé’réih?said."aiﬁin‘é“acid:Séqp‘cnc‘es_: lack signal sequences’.

[0057] in ong aspect, the present invention providés an antibody-whdse:Beavy.¢hdin corfiprises SEQ
1D NO: 2-and-whosc light chajn-comprises SEQ'ID.NO:8; whertinisdid aimincacid sequences ack
signal sequcnccs:

[0058] Inariothér aspect, the present invention:provides:an; aniibody-whose heavy chain.comprises
SEQ 1D'NO: 2 without the C-terminal lysine-and.whose light chaiin.compr
whicrein said-dmino acid scqiichces lack Sighal séquencest

10059).
iD:NO: 3 and-whosc light chain comprises SEQ 1D NO:. 7, whérgin said afiino-acid $équiences 1ack

Iiione -és’péc’l'.;{th"c.‘p’fesént-,iﬂvémidnp‘rovidc":‘s;;a’n .anfib‘oay' whose:heavy-chain comprises SEQ!

signal sequences.

[0060}. I noihéraspedt, e Frisent-invention rovides an-antibodywhose heavy chaii comprises
SEQ IDNO: 3 without the C-terminal: lys'inc.and_:,“j/hosq light chain comprises'SEQID'NO: 7,
whercii said amino acid sequences lack signal sequences.

[0061] In.one aspect, the present inveniion‘provides an. antibody:-whoseé beavy éh’a"in.‘com_pris'es'S'E'(?
1D.NO: 3 and whiosé lighit chiain comprises SEQ 1D NO: 8, wherein said amino.acid sequences lack;

signal sequences. .
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10062] In anothicraspect, the present invention provides an antibedy whosc heavy chain compriscs
SEQ ID'NO: 3 without the C-términal lysinc.and whose light chain comprises SEQ.ID'NO: 8,
whercini‘said amino acid séquences lack signal sequences.

[0063] In enc aspect, the prescnt invention provides-an antibody: whose heavy chain comprises:SEQ:
1D NO: 4 and whosc light chain comprises SEQ 1D'NQ: 8, wheréin $aid amifio acid $équences lack:
signal Scquences.

!006‘4] In aniother aspect,'the present inventior provides an antibody whose heavy-chain-compriscs
SEQ ID'NO; 4 without the C-terminal lysing and whose.light chiain.comprises SEQ 1D NO: 8,
whercin said amino'acid-sequences lack signal sequences.

[0065]  In ont aspect, thic present invention provides an antibody whose heavy ¢hain comprises'SEQ
ID NO: § and 'whose light-chain comprises SEQ ID NO: 8, whercin said amino-acid sequenccs lack
signal sequenccs.

10066) In another dspect, the present invention provides an antibody Wﬁosclihéavy chain comprises
SEQ ID NO: 5 without thic C-terminal lysine.and whose light chain-:comprises SEQ IDNO:§,
wherein.said amino.acid scquences lack signal sequences.

[0067] In one aspect, the preseit invention provides'dn antibody ,w56§é§ﬁcévy"éﬁﬁid.¢dmbrisc5'SEQ
ID'NO: 6-and whosc light-¢hain cémprises SEQID NO::8; whieréin said’afhﬁnli;acid.scquchccs,laék
signal séquencces. i

[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 chain compnscs SEQ ID'NO: 8,
wherein 'said amino-acid sequerices lack signal scquences:

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

10070} In another 'nsp'céi,l the picsent invention provides. an:antibody wﬁme‘.hc‘agyth‘ﬁih compriscs.
SEQ ID NO: 108 withéut the C-terminal lysinc and whose iig'ht chain‘comprises SEQ ID NO: 110.
[0071] In ong aspect, the present invention provides an antibody-whose heavy-¢hain-comprises SEQ
ID'NO: 108 and whosg light. chain comprises SEQ ID'NO: 112,

[0072] In another.aspect, the present invention provides :in‘éniibodywho‘sq heavy chain comprises
SEQ 1D-NO: 108 without the C-terminal lysine and whose light chain.comprises SEQ.ID NO: 112.
[0073] Inanother aspect, the préscnt invention provides one 6r more nuélcic acid:molecules, e.g:,
isolatcd-nucleic acid molcculés, encoding a heavy chain 6r an’ antg:gcn;binding po’rtio‘n'thcrcof ora
light ¢hain or.an antigen-binding portion thercof, whercin said heavy chain and light chain or-antigen-
binding porfions thereof may associate to form an anti-CCL20 antibody of an antigen-bindinig portion.
thereof. In some embodiments, the nucleic acid molecule.¢ncoding the.heavy:chain or an antigen-

bindiig portion thercof ¢omprises a nucleotide sequence selected from the group consisting of SEQ
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ID'NOS: 17-22, 25-30, and 109, orsaid nucleotidc scquence without'the sequence encoding assignal
sequence, if present. The nuclestide sequences of SEQ ID NOS: 17-22.and 109 fn’éy~a]$_’¢;6p‘iiohﬁl!i
lack the sequence-encoding the C-terminal lysine] if present. .1 Some embodiments, the.nucleic:acid
molecule ericoding the li.glix‘chai’n' or:an-antigen-binding portion thereof compriscs;:a.nucleotide
sequence sclected:from the group consisting of SEQ 1D NOS$23,24, 31, 32,:111; and 113, 0f $4id
nucleotide:scquénce-without the'sequence Encoding a'sighal séquence, if.present. -In some.
éimbodifiients, thic:onc:or more nucleic.acid molecules cncode.the,heavy chain:or.an antigen-binding;
portion:thereof and thc. light chainor:an antigen-binding portion thercof-of an antibody. or:portion:as;
described herein, ‘In:certain cmbodiments, onc nuqlcigzééid_mgl.eéule*chgdﬁés:!jﬁth said’heavy chain
or dn-antigeit-binding poriion ihicréof-and said light éRain oF an.ahtigén-bifidinig poition theréof:
[0074) lh 8ne embodiment, the. hucleic acid:inoleculé cricoding the:heayy chain‘or;an-antigen-
binding:portion thercof; the.nucleic acid molecule:encoding ihe:light chain or an antigen-binding
portion thereof, or. nucleic-acid molecule(s) encoding the heayy:chain and the light chain“or-antigen-.
‘bindirig portions tiereof; dre-uscd fof treating;a subject innecdithicreof,

[0075) In-another asgp‘c‘ct,'tfxﬁc' present invention‘provides a vector:comprising:nucicic:acid.
scquence(s) cnceding the heavy chain or an-antigen=binding poriion thereofrthe ligh chain’or’dn
antigen-biriding portion thereof,,or both, of.an antibody-or-poftion as déscribediheroin:

[0076] In.anothér aspect, the proscntinvéntion providcs a cell expressing:the:heavy chainvoran,
afitigen-binding portion thercof, the light chain or an antigen-binding portion:thereof, or,both; of an
antibody or.portion as:deseribed herein.

[0077] Indnothef a:spcct»,f’thc-:prg'sehtiinvcrﬂion'}prbVidés:ﬁ.tﬁéthb&?fbi—:ﬁi&ﬁ};g{a‘.ﬁ‘a‘;ﬁt‘ibbdx;or‘po'n‘ioﬁ
as described herein;-comprising maintaining.a cellas described Herein-under conditions appropriate
for expression of the antibody or-portion. in some-cmbodimenis; the. method:comprises’ igisicp of
isolating the antibody or-portion. .

[0078] Théprescnt invention also'provides a féthod:of prodicinga hybridomathat secreics.an-anti=
CCL20 antibody. In certain cmbodiments, the hybridoma produces an aniibody-that binds:to,wild:
type:human CCL20. The invention also.provides a hybridonia produccd:by thieimeéthods:of. the
invesition: Optioally, the monoclonal antibody.scoréled by:tic hjbridormatis tollected and?cari bé
fartherpurificd (.6, substantially purificd, isolatcd). ‘I othier cribodiments, the. method further-
comprises determining the nucleotide sequence of the:monoclonalantibody secréted by the:
hybridoma.,

10079 In anothcr aspect, the present »inchvién'pi'évidcs a c‘:m'n_';?bsitionj:‘dmpﬁs'iﬁgnn antibody or
poriion as described herein and:a:pharmaccutically-acceptable vehicle or;carrier. .
[0080] In.one aspect, the antibody: or portion as described her¢in:is Used asa inedicaiicat. In-cérwin-

cmbodiments, the antibody.6r poﬁibn as"dcsciibed hercin is used.for trcating.a subject fnnejcfl.'l‘hex:eoﬁ

15



In particular cmbodiments, the-antibody.-or portion is used to treat a CCR6-associated condition, d.
‘CCL20associated condition-or both. Such conditions include b arc not iritéd to inflarimatory.and:
‘auté-imniuse discascs; particularly arthritis, especially thoumatoid arthiitis, atopic or-allergic
‘dermatitis, and psoriasis. .In another-particular embodiment, the, antibody or.portionis,used fo treat
cancer. “The antibody or-portion may be-used to treat, e.g., Grave'§ discasc, vililigo, iypérthyroidism;
rheumatojd:arthritis; psoriasis; atopic-dermatitis, contact dermatitis, 'Crohn‘»sAd‘iScdsi:‘,;ihﬁamin‘atory-
bowel discase, B-cell malignancie‘s, breast adenocarcinoma, chronic iicpg;itis, contact dermatitis,.
‘glioblastoma, hepatogeilufar.carcinoma, human papillomavirus.infection of the corvix, mycosis
fungoides, pancreatic adenocarcinoma, periodorital diseasc, thyréid papillary tarcinoma, pustiilosis
‘palmaris et planiaris, conditions.dssociatcd witlvinaciilopapular cxanthema; cpidermalysis:bullosa,
gencralized

alopec:a drcata, multaple sclerasis, polymyositis; dennatomyosms, Behcct'sdiseasc;-acute
"""'jbronchlal asthma

-exanthcmatous pusmlosns, vasculitides, Juvcmlc llepatth anhntxs, SAFCOi

[0081] ,l_n somc cmbgd;m;e_ngs,, the'angl-CCLZO anubody or.portion i_'s‘i_‘us“c'jdigfo?iédix"c'b";CCbZO-..

mediated chemotéxis of €CR6+-cells in & subject in néed thereof

[0082] 1h somc:cimbodiinents, the present invention provides:

. A monoclonal anii-human.CCL20 antibody. or an anitigen-binding portion.thércof, wherdirt
said antibody comprises 4 heavy chain.whose tomplementarity detéiiining région: 3 (CDR3)
‘comprises SEQ ID.NO: 67 or 68.

2 “The-monoclonal antibody or antigen-binding portion of cmbaditmcit I; wheicin the
complementarity deteriminirig region 1 (CDR1),complenicatarity determining region:2:
(CDR2); and complementarity detcrmining region3 (CDR3) of said heavy:chain:respectively
‘comprise.amino;acid-scquencesselected from the group-consisfing of:

a). SEQID NOS: 60, 64 and’ 67,
by  SEQIDINOS:60,63,aiid 67;
€)  SEQIDNOS:61, 65, and 68;
d)  SEQID'NOS: 77, 79, and 67; and
¢) 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.chain‘'whosé.complemertarity-détcnniningiiegion 3(CDR3,)

comprises SEQ 1D NO: 75:
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“The monoclonal -antibody or antigen-binding portion of cmbodiment 3, wherein the:
«compleméntarity détermining région:1 (CDR1), complementarity. detcrmining région 2
(CDR2), and:complcmentarity detcrmining region:3 (CDR3) of said light chain respeciively
comprise amino acid sequences selecied fror ihc group consisting of:

®)  SEQIDNOS:70,73;and 75; ad

b) SEQIDNOS:71,73,and 75.

“The antibody or antigen-binding portion of embodiment 1 6r 3; whereiii-the'hedvy, chain of

said antibody comprises a CDR3 comprising SEQD NO:-67 of 68 arid thié light:chain of said;
dntibody comprises a CDR3 comprising SEQ 1D NO:.75.

The antibody- ¢r antigen-binding portion according to embodiment:2"or4; '.ivh'créihséid:-’h‘e’éyj!
chiainCDR1, GDR2, atid CDR3 anid said light chain:€DR1, CDR2,and/CDR3 respectively.
.comprise amino acid scquences seiccied from the group.consisting of:

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

b)  SEQIDNOS: 60, 64,67, 71,73, ahd 75; .

©)  SEQID.NOS: 60,63, 67,70,.73, and 75; '

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

«¢) - SEQIDNOS:61, 65; 68, 70;.73;-and 75;

f)  SEQID:NOS: 61, 65, 68,.71,73, and 75;

g) SEQ ID NOS: 77,9, 67, 70, 73, and 75;.

B SEQIDNOS:77,79.67,71,73, and 75;

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

j¥  SEQIDNOS: 78,80, 68,71, 73, and.75..

A monoclonal anti-human CCL20 aniibody or an afitigen-bindifig:portion theréof; Wheréin
said antibody. compriscs 4 licavy chain Whose variable dorhain.comprises anaminoiacid
séquénce selééted from SEQ 1D.NOS: 9-14. |

A monoclonalantizhuman CCL20 dntibody or an dntigén-binding poitiéin’-ihcicof, wherein.

"sdid antibody comprises & light chain.whosc variable:domain-comprises SEQ 1D NO: 15.0r:
16.
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The antibody or aniigen-binding portion according fo embodiment 7 or 8, whéréin said heavy
chain variabl¢idomain and said light ¢hain variablc domain respectively cofriprisc. amino acid
sequences sclected from the-group consisting of:

a) SEQ ID NOS: 9 and 15;

b) SEQID NOS:'9 and 16;

€) SEQ ID'NOS: 10 and 16;:

d)  SEQIDNOS:11andis;

c) SEQIDNOS; 11 and 16;.

fy SEQ.D'NOS: 12 and 16;

g)  SEQID NOS: I3 and-16;.and

k)  SEQID.NOS: 14and 16.

A mionoclonal anti-furmah CCL20 antibody whiose: héavy chain comiprises dn‘amino acid
sequenice selected from the group consisting of SEQ 1D:NOS: 1:6 without the signal-sequence
and SEQID'NO: 108.

A morigélonal aniiliman CCL20-aritibody: whiost heavy ehain Sompriscs an:amino’acid
seqiierice selected from the.group consisting of SEQ 1DINOS: 1-6 without the.signal sequence

and SEQ ID NO: 108, whercin said amino acid sequeticé Tacks the C;térfiinallysific.

A mono€lonal aiiti-bumah CCL20 antibody-whose:light chain:comprises an amino-acid
sequence sclected:from the group consisting.of SEQ 1D'NOS: 7. and 8 without tht sighal
scquence and SEQ ID NOS: 110 and 112,

The antibody according to any one-of:cmbodiments; 10-12; wherein said heavy:chain-and said
light chain respectively comprise amino acid:sequences:seleciéd. from the group consisting of:
a) SEQIDNOS: | and 7:
b)  SEQIDNOS:1and8;
c) SEQ ID.NOS: 2 and §;
d) SEQ ID NOS: 3 and 7;

) SEQ.ID NOS: 3 and 8;

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



I4:

15,

16:

17.

20:

21.

. SEQIDINOS: 108:and 112;

wherkin said-ariiing-acid sequesces1ack sighal Seqiencds, if presént, ahd'wherein SEQ,ID

NOS: 1-6'optionally lack thie C-tcrminal lysine.

Amonoclonal.antibody Whosc heavy chain comprisés SEQ 1D-NO: 108 and whosc:light:
chiainéomprises'SEQID NO: 110;

A'monoclonal antibody whose beayy chain comprises- SEQ 1D NO: 108 withdut thic.C-

ferminal lysine and whose light chain cofnprises'SEQIID NO: 110.

A monoclonal-antibody whose heavy chain compriscs SEQ ID'NO: 108-and whose light

chain:comprises SEQID'NO: 112.,

A fnonoclonal »amibdciy whose tieavy'chain compriscs SEQ ID NO: 108:without the.C-

terminal Iysin¢:and whose light chain-comprises SEQ:ID NO: 112.-

A onoclonal aniithumian CCL20.aiitibody, ar'an:antigenei;ihdiqgfgcﬁqmthc_mgf;-Eggt‘i;’igqs_
{6 the sare:cpitope;of-fiuman CCL20:as the monoclonal:antibody or-antigen-binding:portion.

of any:ong-of embodiments:1:17.

* A tnonoclonal antishiiniai CCL20.antibody; or an?ah‘t,i._g'cnf’b’iﬁd.ipg poriion thereof; that

coripetcs. for binding torhuman CCLI0 with:fhe monoclonal antibody.or antigen-binding’
portion of any-onc;of-cmbodiments 1-17. *

‘A monocional anti-hiiman €CL20 antibody, or an:antigen-binding portionithéreof, that cross:-

compeics Tor binding tohuman CCL20 with the mohéclonsl adtiboay:or aitiggaibiiding,

portion of any onc.6f émbodiménts 1-17:

The:monoclonal antibody: or.antigensbinding portion-of any onc-of cibodiménts-1=12;

wherein the antibody-is a humanized antibody.

The.monoclonal antibody or. mtigcnébihding portion,of any-one:of cmbodimenis 1-6, whercin
thieTramework. regions-of said heavy chain utilize a {GHV 1-46*03 huriian gérmliné Scquenice;
and whérein he framigwork régions:of.said.light chain utilizc a IGKV1D-39%01 uman

geriiliné Sequence..
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23.

24,

26,

]
e

8.

30.

25.

The monoclonal antibody of any one of embodiments 1-9%and- 18-22, Wherein $aid.dntibody.
compfisés a huinan IgG1, 1§G2; 1gG3, or 1gG4 ¢onstaint.dothain.

A monoclonal anti-human-GCL20 antibody,or an antjgen-binding portion thereof, whost:
heavy chain compriscs'a variable domain ¢omprising an afninid‘acid séquénce selcéted frdin
‘the grdup consisting of SEQ IDNOS: 39,41, irid 43

A monoclonal.anti-human CCL20-antibody, or-an antigén-binding portion; théreof; whose:
light.chaiih comprises a variable dofain €6mprising an ainino acid Sequichee’selected from the;
group consistinig of SEQ ID:NOS:40,42, and 44.

The:antibody-or antigen-binding portion of cmbodiment'24.or 25, wheteid said iéavy chain
‘comprisés-an amirio.acid Scquénce sclcéted from the group consisting of SEGID NOS: 39,
41, and 43 and wheréin said light chain compriscs-an amino acid'sequence selceted fromthe.

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

Thé antibédy of cinbodimént 26, wheréin Said heavy chain and said light chdin:respectivély.

.comprisc amino acid-sequences selectcd from the group consisting of:

a)  S$EQIDNOS: 39 and 40;

'b) SEQ1D-NOS: 41 and42; and
¢) 'SEQ IDNOS:.43 and 44.

A monoclonal anti-human CCL20.antibody, or an faﬁtiggn-b’iﬂdin‘g“;iortidr‘\fthc‘reb"f,_?wilé“r‘éinl
said antibody compriscs a‘tieavy chiain comprising SEQ.ID NO: 39:and a,ligl}rchaih
comprising SEQ ID, NO; 40.

“I'hc monoclonal aniibody or antigen-binding portion of any onc of embodiments24-28,

wherdin said 'an!iboa){ i§.a chiimeric antibody.

“The antigen-binding;portion of any onc-of embodiments'1-9,-18-22, and 24-28, wherein said

portion is a single chain antibody. Fv, Fab, Fab’, F(ab), Fd, single chain Fv-molccule (scFv),
bispecific singlc chain Fv dimer, diabody, domain-deleted antibody or singlc;domain antibody
(dAb). '
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31

32.

33.

The monocional antibody or antigen-binding-portion according to any onc of embodjments 1-

'30, wherein said antibody or antigen-binding poftioi bas ére or moi¢ properties:sélected froin

the group consisting-of:

&), docs not.bind to human CCLI16;

by bindsto cynomolgus or-rthesus CEL:20; but-not:tomouse 0r vt CCL20;

€} has & binding affimity fof hiirian CEL20 0£:70 pM:of Tessising d riobovaleritsurface
‘plasron resonanceiassay;.

d)  hasabinding affinity for human CCL20 of 12 pM.or less:using-a bivalent.surface,
;plasmon resonance.assay;

¢)  hasabinding affiriify for hiinan:CCL20 gréatef:tha that:of huaii CORG;

) basaselectivity for humai CEL20-over fuman GX3CL1, EXCLI, CXTE2, CXCLA,
CXCL8, CXCL9, CXCL10, €XCL12, €XCL)3, CXCL16,CCLI; CCL2; GCL3,,
CCL4; CCLS5, CELT: CCL1 I, CCL13,CCLI6,:CCL17;CCL19, CEL21, CCL22,
CCL24, CCL25, €CL27, CCL28, or XCL1;

) reduces Buman CCL20-induccd chemotaxis. of CCR6+ cells with an1Csp:0f 1,7 sMior
lessy

h)  reduces human GCL20-indiicod ¢hémotaxis of CCR6+ calls'in vivos:

i) reduccs human CCL20sinducéd cheiiotaxis-of ECR6 + cells in-vitro;

)] reduccs progression of arthritis Sympfoms ‘in a-subject;

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

l) reduces cartilage 6ligomeric matrix protein (COMP) serum Tevels‘in a subject,

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

i) feduces progression of atopic dermatitis in a-subjéct; and

0) réduces progréssion of allergic contact-dcrmatitis in a subject..

A monoclonal:anti-human CCL20antibody, or an antigen-binding portion thercof,'that binds,
to"an epitope of human CCL20:comprising.on¢ orforc amino.dcid sequences Selécted from®
the group consisting of:

a)  rtesidues7-9 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 an;:igcn'-,bjx;c.lingport‘i_qnﬁfcmbodimént 32, wherein said cpitope-

compriscs residucs 7-9, 10-19, and-20-22-of SEQ.ID. NO: 84.
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34.

38.

36.

39.

40:

41,

The monocional antibody or antigen-binding poriion of cmbodiment 32, Whercin saidtpitope

further compriscs one_or morc amind acid sequendces Selecied from the gfoiiprGﬁsJiStihgjfbi"-:
) residués 39-55.of SEQ 1D NO: 84;
by residues’6-67 of SEQ ID.NO: 84; and

¢)  residues$1-70.of SEQ ID NO: 84.

“The monoé! o‘nal.’amibodx. or antigen-binding portion of-cmbodiment'34; wherein said epitope
" compriscs:residucs 7-9, 10-19, 20-22, 39-35, 56-67, and 61-70 of SEQ 1D NO: 34.

An isolated nucleic acid molcculé éncoding the Iiéa(fy:c'ﬁain‘ot‘an?aniigcp-Sindipg_pqr_tqu

“thercof of an.antibody or portion according to:any one'of cmbodiments. 1:35..

.An isolated nucleic acid molecule encoding the light chaid’of-an ':iﬁtigghé&iﬁdmgtponibn‘

théreof of an wtibody- or portion accordingito any-cne.df«cmhodimcms. 1:35.

An isolated nucleic acid molecule-encoding, the icavy chiaili‘GF:an ARTEEHBIBAIRG pOHion

thereof, and the light chiain or an aiitigén-binding poriion thereof, of an antibody-or portion.

.actording to,any dhe 6f émbodiments:| -35;

An isolated nuclcic-acid moleciile encoding'the heavy chiain‘or:an antigen-binding poriion,

thercof of a:mondclonal ariti-human CCL20.antibody;:wherein said:nucleic:acid molecule

‘comprises a nucleotide sequence sclected from the group. consisting of SEQ1D NOS: 17:22;

35:30, and:109, or said nucleotide sequence without'thé seqiience cicoding a-sigral scquence;

if presenit.

An isolated nucicic acid moleculc.cncoding the light.€hain or an antigeh-binding poriion
thereof of a monoclonal anti-human CCL20 dniibody;wherein said micléiciacid molccule
compriscs 4 nucldotide sequeiice seleéted froni thie group consisting of SEQ 1D NOS: 23,74,
31,:32; 115 and 13, .or said nucleotide sequence \\?’ig})q‘m the sequénce encoding a:signal’

sequence, if present.

The isolatéd-niicleic-acid miolecule:of embodiment 39.0r:40; whercin saidnucleic.acid.
molccule comprises a nucleotide sequencersclected:from the group-congistirig.of SEQ:ID
NOS: 17-22. 25:30, and 109; or 5aid nucl¢otide Sequcnce without the sequerice encoding a.

$ignal scquence if prescnt; and wheiéin-said-fiucleic:acid molecule further comprises a
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43,

45..

4.

47,

48..

‘nucleotide sequence sclccted from the group consisting'of SEQ ID NOS: 23, 24, 31, 32, 1115

and 113 or said hucléotide:séqueticé without the séqucnice éncoding a signal scquence if

‘present.

Uscof (1) a nuclei¢ acid sequerice enéoding the heavy chain or & antigen-binding fiortion
thereof, (2) 4 nuclei¢-acid sequénce. ercoding the light chain or.an anﬁgcn;i':‘inding‘:pprt_ibn,
thereof, or(3) both, of an antibody-or portion according:to.any ong of embodiments 1-35,.as-a:

medicament.

Arecombinaiit-veétor comprisinigi(1).a iicleic:acid sequence encoding the:heavy chain:or:an

antigen-binding portion itiereof; or (3) boih,of an aiitibady or:portiori accotding to-any ont'of

embodiments 1-35.

A host cell comprising a first nugleic acid sequence encoding;ific-heavy-chiain or an’artigen-
said first nucleic.acid’séquénteiopcrably; linked 104 expressioncontrol-element, and 2.
scéond nucléic acid-séquence encoding the light chain oran:antigen-binding portionithercof
of said antibody or portion,.said-sccond nuclgic;acid-scquencé-opérably-linked to-an

cexpression contio] éleriient..
A method of making:an anii-human CCL20"antibody or.an antigen‘bindiiig portion theredf,

comprising mainiaining thehost cell-of cinboditment 44 windek conditions appropriate for

cipression of the antibody:orportion.
“The:method.of embodimeni 45, furthar comprising iSolAtfg the artibdy:oF poftion.

A composition-comprisifig: the ronoclonal aitibody 'dr’@tigpnyiiih‘éi:ingApgnipn_:g_)'fany onc of’
embodimeats 135 and a:pharmaceutically accepiable:vehiclc or:carrief:

A mcthod for treiting'a subject i need lh’(‘:rcot;;; »c‘dmi)ﬁ§ihg;adx’ninis_tcriug;to thesubject.an.
effcctive amoint of the antibody-or antigen-binding portion of:any onc of-embodiments 1-35

or'the composition of embodiment 47.
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49,

50.

‘5t

53,

53:

54.-

55

56..

ST

.A method for treating a condition in a subject in nced thereof, comprising administering to the

subject an effective amount of the antibody or-antigén®binding. portion of any onc 6f

-embodiments ' 1-35.6r. the ¢oniposition of cmbodiment’47.

The method of embodiment 49, wherginssaid condition is.a CCR6-asso¢igicd condition:

“The méthod.of émbodiment 49, wherein: said condition is an;autoimmune;or.inflammatory

.condition.

The imethod of cribodiment 49, Whicrcin said conditioi i fhieuriiatoid 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 fungoidcs, ostcoporosis, or periodontal discase.

Acmethodifor tréating ‘cancer, comprising-admiristering to-a:sibject.an cffective amount of

-the antibody:or-antigen:binding portion of-any-one of embodiments 1-35°or the composition

of.embodiment 47.

The method of embodiment 53, wherein'said-cancer is:a Brccll:maligniancy; breast

adenocarcinoma, glioblastoma, hepatocellular carcinoia, pancreatic-adenocarcinoma,‘or

-thyroid papillary.cafcinoma.

A method for reducing CCL20:mediated chemotaxis-of CCRG cells ina-subjéctif fiecd"
ihercof, comprising-administering to-theSubject the: ’éﬁtib?sd\x;dr"-aiit'igehéﬁinﬁihgiporiion,‘of'ﬁf

any-onc of embodirncn(s:1-35 8r thé composition of cmbodiment 47..

A metliod for.reducing CCL20-mediatéd eheriotakis 6£.CCR6 E8lls if vito, usingithe.

antibody orantigen-binditg portion’Gfany Gné of criibdiménts 1:35 or the composition-of:

embodiment-47;

‘A method for treating a condition in-a-siibject, .corppr‘i_sii’gg’zidminislérin;g-tb'thcﬁuf;jcct:tﬁe-
aniibody or antjgen:binding portion-of dny-oné.of cmbodiments 1:35.or the composition of
cribodiment 47; wheréin said condition is:sclccted from the:group consisting of:

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

b) erythema;
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¢)  swolling;

d) -in¢reased cartilage oligomeric matrix protéin (COMP) seriim levels;

¢) increased mMRNA levéls of fcceptor activator for nuclearfactor kB ligand (RANKL),
receptor activator for nuclear factor kB-(RANK); tartraté resistant.acid-phosphatase
(FRAP), or cathépsin K;

f) “topic. dermatitis; and
g} allergic contact dermatifis;

'58:  Use of the antibody or.antigérisbiiiding portion. ofiany orie'of embodimicats 1-35.or the

¢omposition.of cmbodiment.47-for the manufacture of a medicament.

'$9:  Use'of the antibody. or:antiged-binding portion of any one-of émbodiments 1-35.or the

composition 6f cmbodiment 47 as'a‘medicament.

.Bricf Description of the Drawings.

[0083] FIG. 1 is.a graph showingthat CCR6 deficient rivice:are less sensitive.to collagenzinduced
drthitis than Wwild-typc fnice. ‘Wild type, CCR6™ mice; Het, CCR6™ mice; Knockout, CCR6?-mice.
See Example 1.

[0084] FEIG.2 is’d graph showing;thai. CCRG déficichl mice exHiibit imipaired infiltration of T=celis
‘(ad indicatéd by'CD3 levels) in collagcii-induced afthritic icsions in comparison. to.wild-type mice;
Data.shown aremeans = SEM from one experiment (n=7 mice per group). *p<0.05, #*p<0.01. ‘Sce.
.Example 1.

[0085] FIG: 3 is-a. graph showing that:CCR6 deficient mice exhibit:impaired infiltration of
macrophages (as indicated by F4/80 levels) in collagen-induced arthritic lesions in:comparison to
wild:type'micc; ' Data shown-arc means & SEM from;one.cxperiment (n=7 mice per :grdup).
*#p<0.01. Sce:Example 1.

[0086) EIG. 4 is-a’graph showing:that in comparison to wild-type mice, CCR6 deficient-micerare
resistarit to ibércaséd ear thickness in a dinitrofluorobenzene (DNFB)-induced allergic contact
dermatitis model.. WT, wild-type mice; KO; CCR6 deficient mice. Sec Example 1.

[0087] FIG; 5 isa graph showing that2F5-5 MAb.inhibits CCL20-induced chemotaxis. See,
Examplc.2.

[0088] FIGS. 6A-C depict scquence alignments of variable domains of antibodics of the invéntion
(SEQ 1D NOS:-9-16) with those of moiise anfi-kuman antibodics 36F7C10 (VH: SEQ ID'NO: 39;
VL: SEQ ID NO: 40) and 42G5B10 (VH: SEQ ID NO: 43) and:with germlinc sequences IGHV-
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46*03 (SEQ ID NO:, 57), JH4 (SEQ ID NO: 38), and IGKV1D-39*01 (SEQ ID NO:.59). 'Kabat and
Chothia definitions of cach CDR arc'indicated. ABM67212/(SEQ ID NO: 82) and-BAH04867.1
(SEQ 1D NO: 83) arc human antibodies from which the framework regions of the $hown humanized
aritibody chains were derived. See Example 3.

10089] FIGS. 7A-C.arc tables depicting the inhibition of in vitro chembotaxis by.different
combinations of humanized anti-human CCL20 antibody cbains: Data répresent three trials; except
where indicated. ‘Sce. Example 4.

10090] FIGS.8A-C.depict three independent trials-performed to assess the inhibilory effect of the
humanized HC2/LK3 anti‘human CCL20 4ntibody.. The HC2/EK3-antibody iS shown to inhibit
CCL20-iniduced cherfiofaxis: Valiies for.ICso, 1Cso, and 1Cos arc stiowi for cach experimerit. See
Example 4. .

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

[0092) FIGS. 10A and B depict Biacore™ scnsograms dequ_xsga;ihgjha,t the A) HC2/LC3-and'B)
HC2/LK3 humanized antibodies bind to, human CCL20.in"a-concentfation-dpcrident itanner. Sec
Example 5.

[0093] FIGS. 11A-D demonstrate that.anti-human.CCL20 antibodigs specifically. bint
CCL20. An ELISA assay-with platctbound’CCL20 and other:.chemokines (at 1 yg/il) wasiuscd:to
détect binding of A) 36F7C10.and chimiericaniibédies;and B) humiasiized: HC2LK3 and HC2LC3
antibodics. C) An ELISA assay with His-lag anchiored GCL20 was used' todetect binding, D).
Biacoic™ cxperiments.confirm that anti-human.CCL20 anfjbodies bind.to human,CCLZO, and exhibit
negligible binding'to CXCL4, Sec’Example 6. ‘

{0094} FIG. 12 shows an-amino acid sequcnce€ alignrent bétween.aS6-residuc overlap.portion of
CCL20 (SEQ ID NO: 114) anid CCLI16 (SEQ ID NO: I15). -See Example 6.

[0095] FIGS. i3A-and B arc a scrics of graphs showing ihiat &) chimeric:and B) humanized.anti-
human CCL20 antibodies rcact specifically with CCL20 énd do niot réaét with CCL16. Sec Example
6.

[0096] FIG..i4'shows-amino acid sequence alignments between human-(SEQ 1D NO;'85); rhesus
(SEQ 1D NO: 86), cynomolgus (SEQ 1D NO: 87), and mouse (SEQ 1D NO: 88) CCL20 orth6logs.
Scc Example.7.

10097]  FIG.:15 is a schematic representation of anti-human CCL20 antibody detcction in ELISA

0 human

assays: .See Example 7.
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'[0098] 'FIGS. 16A-C dcpici.a series of graphs demonsirafing that A) chiméfic and.B), C) humanizcd.
“antj-hurhan €CL20 antibodies biad cffeétively’to liumai, rhiésius, and cynombigus CCL20, biat ot to:
touse CCL20: See'Example:7.

10099] FIGS. 17A and B depict graphs demonstrating that humanized and chimeric anti-huméan
CCL20 antibodics bind cffectively to ﬁum’:_m, rhesus, and cynomolgus CCL20, but.not (o rat.of mousc.
CCL20. The B) hurrianized‘and A) éhimeric.antibodies retin th¢ biriding specificity of A) mouse
antibody 36F7C10, from which'they are derived. ‘Sec' Example 7.

10100] FIGS. 18A and B-show the results of epitope mapping,6f human CCL20°by
‘hydrogen/deutcriuim exchange. “THis'éxpetiment inilizod:a Viiant 6f huriian' GCL20-(SEQ 1D NOx84)

frém R&D'Systems:in‘which thé sccond o last residuetisa Diistead of the. N.shown in:therwild:iype

‘sequente. -A) The.deuteration level-of each.residue of CCL20 is'indicated

four-time;points (from

top: 150's, 500 s,.1500 s, and 5000's). B) Structure of humai GCL20; indicaling.an-cpiiopetiound:Gy"

.antibodics of the invention. ‘Sce Example 9.

[0101] FIG.19is a pair of graphis dcmonst‘rating'mm;mouscléﬁkééuansﬁugca:giﬁd celis migrate.
‘toward both mousc and human CCL20. See Example'10.

{0102] FiG: 20 is a graph showing that mousé, chifticric; dfidshiiiianized afifihiiniah CCL20
aritibodics inhibit moiuse T-Gell-migfaiion ioward biiiai CCL20in.vivo'in'a dosc:depenident;fashion.
-ScéExafiple 10.

[0103] FiG. 21 is a graph showing that hamsicr-anti-mous¢:CCL:20 MAD:2FS-5 réduces collagen:
‘induced arthritis-symptors in‘niicc. Sce Examplé 11,

[0104] FIG.22:is a tible of individial.ahimal clinical scores demionstrating that:2F5:5. MAb reduces,
progression of collagen-induced arthritis symptoms. Sec:Example 1. .

(010S] FIG. 23.is a graph depiciiig the grading of moise paws by X-fay scoring;- 2F S-S MAb'is
shown o feduce borie pithology in mice-with collageii-induced anthritis. Cont:-control,IgG.. See
Exanple<l1. ‘

[0106) EIG: 24:depicts cxamples of scorcd X-rays indicating:bonepathology in ‘the.paws.of ¢
with collagen-induced arthritis. O: ogtcoporosis, E: bon¢:crosion, N-ficw'boni¢ fdﬁhdiiﬁ'j;s Sgc
Example H. .

[0107]  FIGS. 25A-C show measurements of a marker of cantilage-destruction, scrum caflilage
oligoﬁ;_cric matrix protcin (COMP),.in a-¢ollagen-induced arthiritic:mousc model. A) Calibrator.datd

raw data for mice tredted with a hamster control 1gG.or 2F5:5:MAb. .C) Data from individual'animals

demonstrates:-reduced COMP:-levels-inanimals treated with 2F5-5 MAb comparéd o animals treated

with control 1gG-antibodies. Sec:Examplé-11.
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[0108] FIG. 26is a graph showing that 2F5-5 MAb dccreases:scrim [évels.of COMP in'mice.. Curl.
1gG: isotypé-matched aniibiody; CCL20 mAb: 2F5-5 MAb. Sté Exaniple 11.

[0109) FIGS. 27A and B arc:graphs showing that 2F5-5 MAD reduces:-mRNA -cxpression of
osteoclast markers, A) RANKL and. RANK, and B) TRAP and Cathepsin K. - Ctrl 1gG: isotype--
matched antibody;-CCL20 mAb: 2F5-SMAB; Y axis*quantitative PCR uriits.- Sec Example.11.
[0110] FIG. 28 i a gtdph shiowing that 2F5:5 MAb hasa propbylactic cfféct.on glucose6:
p'hbsgh‘ate' isomerase-induccd arthritis in micc.. Scc Example;12. ‘

[0111] FIG: 29'is a graph showing that 2F$-5 MAb'suppressés the‘progression.of:oxazolonc-
induced atopic dermatitis in mice. See Exafnple 13.

[0112] FIG. 30is a graph showinig that 2F5-5 MAB inhibits dinitrofiuorobenzenc-induced allergic

contact-dermatitis {as measured by ear thickness) in mice. -See*Example 14;

ctailcd Description:of the lhv”eniti"on,

[0113] This.invention is'directcd to aritibodies that, spccxﬁcally bind to-GCL:20.0r a poriion theredf
{e.g., an antigenic portion thercof). The-inverition'i$ also dircctéd:to: anugcn-bxndmg-pomons of said.

antibodies. 1n-one.embodiment, the. antibodies ricutralize one:of:more activities.

antibody’is said to bind specifically to CCL20 if it docs not substantially:bind 19.non-CCL20
molccules. Substantial binding is, for example, binding withi‘a'Kp of <:100:1M;;préférably < thah. 10
nM, I nM, 100'pM, 50 pM, 40 pM, or 35 pM as dcterinined by Bigcorc™ (m bivalent.format).. in onc
cmbodiment, the-antibodics or portions bind specifically to:human CCL20:0r a:portion thereof, to,
somc.sequence; variants of buman:CCL20 such as allelic-varianis,-and:may also tross-react with

CCL20 from other species: In-one embodimént, the-antibodies 6t portions have bmdmg spccxf' clty

for-a wild-type (also feferved.to as naturally o Occurring or cndogenous) ‘human €I
othiciwisc indicatéd; “liuman CCL20” refers to-wild-type- human,CCL20. “The:amino aci
a wild-type human CCL20 with the signal sequence is:shown in-F1G. lZi(SEQ‘ZLDfNOETBS). The.
amino acid sequence of a wild-type huran:CCL20 without the signal scquence:residucs 1-26.0f SEQ
ID NO: 85) is found in SEQ:ID NO: 99 (scc Table 18). FIG: ii&dgpig:s;a variant of human CCL20
withiout the:signal sequence (SEQID NO: 84) whercjh the nexi to last residuc is'a D. instcad-of the-N.
as in thic. wild-type:sequence (SEQ 1D NO: 85).. In some cxﬁbodiin&nts,jtlic:ﬁhti'bbdié's‘:‘dﬁ portioris bind.
to wild-type humah CCL20;, 6r human.CCL20. Whercin the nextto lastresidue is.a'D insicad of the N

sequincé of°

showiin.the wild-tpé scqueiice; €ither sequence with or without the signal sequerice:(e.g., SEQ 1D
NO: 84, 85, or 99). In a particular cmbodiincnt, the antibodics ér poriions bindspccifically to human,
rhesus, and cynomolgus CCL:20 buit do.fiot bind:to mouse 6r rat CEL20.

[0114] The antibodies ard ,antiigcn-bindiqg'pprfions thereof 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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scparated away-from moleculcs.(e.g:, peptides) of their:source of origin (e:g., the superiatant of Cellsy
'in‘a:mixture such as.in a mixture of antibodics in a library; et€’); and include antibodics obtaiiied by
‘méthods desciibed héréin oF other suitable methods.. Isolated:antibodies include substantially pure.
(e:g., cssentially purc) antibodics, as well as:aniibodics produced’by chemical synthesis,:recombinant
techniques and a:combination:thereof. ‘

[0115) Morc specifically; the invention rclates 16 anti-human CCL20 dntibodiés, atmgcnbmdmg
portions (i.e., poftions) of thic antibodics, the light chains. of-tbe_‘aniibodies,.thqbeavy chains:of the
:antibodies, and.portions of these light chains or heavy:chains: “The invention:also relates {o antibodies
lacking the heavy and/or light chain signal sequences-arid glycosylated antibodiés. “The irivenfion also:
relates to precursor antibodi és, nonglycosylatéd antib‘odiéé‘.—;'ﬁaﬁd antibodies whose. hﬂ\lfanjdiﬂ ='l§'ght‘-
‘chainis comiprise Signal sequcnces. The invention-dlso relates 7tqnqq1€i§‘asiid;!ﬂ?l?P}il@S;fthqg,gnco;ie

‘any of the.antibody. heavy chains and/or lighit-chains, or portions thereof déscribed hereini;iol vectors:

and host.cells that comprise. such nucléic-acids; to, iéitiods of producinigzany of the antibody. heavy

and/orlight chains or portionis therédf described heréinand to.inethiods of.using the antibodies;
"ar'nibo‘dy’chaihs,:Orlpb'rﬁcn's': |

j0116] -The antibodics and antigen-binding portions thercofofithis invénlion‘can be:iisédito tiéat &
‘subject in nced.thereof (e.g., a human paticnt) o feduct CGL20bitding to: EER6,:CCL20:nicdiated
.inNlammation, and/or CEL20-mcdidted éhemotaxisTof. GéRS-!-’gqi!Sfas;nchéﬁ,,

[0117] Antibodics of the invention include traditional antibodies:comprising two-héavy chainis dnd
‘two light chains. In some.enibodiments, onie-or.more of the heavy. i‘nd/ér'lig_htich‘airié?ﬁc:d‘fnpﬁ&l:s‘;a‘
~variable.domain (4lso referrcd to herein.as'a -“Va‘ﬁab]é'r‘egibnf)fand;a constant domain:(alsoreferred.to

‘hereinas a-“constant région”). Complete: variable. domains, where;present; comprise-four. flamgwork.

rcgions (FRs) and:three;complementarity determining regions (GDRS), dftahged,
.amino terminus, in the order FRT, CDR1, FR2; CDR2; FR3,; CDR3,FR4. Miéﬁhh:ihSpwﬁbnaan&-

soquence:analysis éiri be carficd ot to identify the:CDRboundaries. For.this.invention, the.COR

proceéding:fiom the:

_séquenées are defificd by, using:the/Kabat system,(Kabat, E:A. el al!, Sequences of Proteins of

Iminunological Interest, Fifth-Edition, U.S. Departmentiof Health'and:Human'Services, US.
Government Priniing,Office (1991)) and/ot.itic Chithia'systéin (Chiothia:&:Lesk; Carioriical:
Structures for ilie Hypervdriable Regions qf]iﬁMunogIobzk_?ins, J. Mol:. Biol, 196:901-917 (1987)), as
indicated in, &.., FIG. 6. |
{0118] Embodiments of the present invention‘that ‘cohip'x‘iéc'a‘.hi'xn‘\an».hcang.'c'ha"ixi,'cm'mstant region
may comprisc & human constant région:of any isotype; including IgG, 1gM, 1gA, 1gD and IgE. in

‘which.thé heavy chains are of-the gamma (y),cmu (i1),-alpha (a); delta (8) or epsilon (¢) type,

respectively, and any subclasses including IgG1, 18G2, 12G3; 1gG4,:1gA1-abd IgA2, inwhich the.
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‘heavy chains are of the 11,72, y3; v4; al and 02 -type, respectively. Embodiments comprising humnan
light chains may comprisc a-human kappa (x) or 2 buman‘lambda:(X) light chain..

[0119] -As uScd hetcin, the térm “antibody™ refers 1o a-completc. antibody (comprising two, full-
Jlength heavy chains and two fuill-length light chains). The term "antigen-binding fragment” is used.
interchangeably-hercin with the term:“anfigen-binding portion™ unlcss othérwisc:indicatcd. Astigen-
binding poitions of antibodics can:be iin the formia of; for example;;single ehain antibodics, Ev'
fragments, Fab fragimcits, Fa‘i;?ﬁﬁagmenls, F(ébf);'fmgments,‘ﬂd fragments, As}hgigj;chaig,!fy molccules
(sciv). bispecific singic chain,Ev dimers (PCT/LS92/09665), diabodics; domain-déleigd anfibodies
:and single domain antibodics (dAbs). :Scc, e.g., Jespers ‘ci al,, Nature-Biotechnology22(9):1161-1165-
(2004)).. Also withir the invention aré:antigen-bifiditig molecules comprising a VH-and/ora<VL. In:
"the case '6f a VH; the molecule ‘may also.comprise onc or'more of-a'CH1, binge, CH2 and.CH3
fegion: . )

[0120] Antibody-portions can be produced by eénzymatic cleavage or by recombinant technigues.
‘For initanté, papain of pepsin cleavage can be:usd to generate Fab or F(ab®); fragments; respectively.
Autibodics also can be produced in a varicty of truncated.forms using antibody genes in:whith onc or
morc.stop codons have been introduced upsireant of the-natural stop site: For ¢xample; a'técornbinant.
construct encoding the heavy chain of aii F(ab’), fragment can be designed to include-DNA sequences’
‘chcoding the CH; démain and hinge region.of the heavy chain.

|_0¥2 1j In ariother cmbodiment, a fusion antiipdy ‘orimmunoadhesin may be made that'‘comprises:all
or a portion:of an'anti-CCL20 antibody of-the invention linked to andther polypeptide: :In“one!
cmbodiment; only the vaidble domains of the nti-CCL20 anitibody are:linked to the;polypeptide. -In
dnothicr cnibodiment; the: Vy domain of an anti-CCL20 antibody is linked to a first polypeptide, whilc
the V. domain.of.an anti-CCL:20:antibody is linked to a sccond polypeptide that associates Wwith:the
Airst polypeptide in a imannef Suck that thc Vyyand V,, domiaiiis can interact with'on¢ another.to.form.
‘an.antigen binding:site. 1 yetlanbtﬁér embodiment; the V; domain is:scparated from the Vi domain
by a linkersuch that the Vi and V,. domains caninteract with one another (see below undcr Singlc
Chajns'Anifbpdic§5, The, Vji-linker:V, antibodyis then linked to the polypeptide of initefest: Iii
:addition, fusion antibodics can be ¢rcated inwhich two (or'morc) singlé-chain antibodics aredinked to
onc anothef, to'créate:a:divalent or po!yvalcn;-antibody on a-single p(i_lypcp;idc chain, orto.creatc a
bispecific:antibody.

{0122] Tocreatc-a single chain antibody of the invention, the'Vy--and Vi -encoding DNA-.ﬁggm‘cnts
arc opcrativcly 'linked to. anothet fragiment encoding @ fleXible'linker, e:g., encoding the:amino acid
sequence (Glys-Ser);, suchthat the Vy.and V. scquences can be expressed as-a contiguous singe-
chain,protein, with:the Vi and Vy; domains joined by the flexible linker. Sce, eig:, Bird.ef il Science
242:423-426 (1988); Hstori ei.al.; Proc. Natl.-Acad. S¢i. USA 85:5879:5883.(1988); McCafferiy-er
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al., Nature:348:552:554 (1990); cic. 'In.some embodiments, the single chain:anfibody-is monovalent
{only-asingle Vi and Vi, arc-uised), bivalent (two Vy and Vy, arc used); 5r polyvalent (rofc.thintwo
“Vifatid Vi are uscd). THéinvention also contemiplatcs bispecific or polyvalent antibodiés that-bind
specifically tohumai'CCL20 aind to:aniother moleguic.

'{0123] 1o other cmbodimenis, othermodified antibodies may’be prepared using anti:CGL20"
-antibody-¢ncoding.nucleic. acid molecules: For ifistance; “Kappa bodies™ (1l érdl., Protein Eng.
10:949:57:(1997)),“Miitibodies” (Maitin er.al-, EMBO.J.13:5303:9:(1994)),“Diabodies (Holliger et
-‘_a'7 ~7’i‘-oc’:-NaII§ A'c‘a’?f ;S"cf—' USA '96'344456448 (»-l@ﬁj. or I-“-.ianus‘ins"'?:'("l"l'amncé'km'‘.'.’i‘al. EMBD!‘J l
’uslng;standard mq!qcu_lar b:ologgcal»techmqt_:cs -followmg, the’ 1cachmg§ of 'xhe spocxﬁcauon;.

[0124] In-anbthér aspect, the invention provides a variant.of an antibody-exemplified hercin,‘or.an
“antigen-binding portion of said variant.antibody, wherein said-variant aztibody binds to burnan’
CCL20:specifically but differs;ifivsequence:from the excimplified antibody by'1; 2, 3,4,'5,6,7, 8,9;

or-more amind acid substitutions (for exatmple, i i’a:CDR- rcglon. #FR rcgton, and/or & constant_

:domam) Accordmg 10 the mvcnnon, thievariant anubody may be:at lcast 80%, at lenst 85%, atleast
.lcas; 9§%; orat _lgast 99% ~ui;:ntu:,al to thc refcrcucc anubodyvm lhc,hcavy,chamé‘thc_ hcav_y. ,cham‘
vatiable'doifdin, the light €hain, tic light chaif vafiable domain; the six CDRs, o the eight.FRs.
101251 Aswsed herein, sequence similarity for polypeptides,-which'is alsq referred to as:sequence:
identity, is typically mcasured using sequence analysis software, which matclics similar sequences:
-using measures.of Similarity assighed to varidus substitutions; dcletions.and other modifications,:
‘includinig Corsérvative amino geid:substitutions: . For instance, the.Genetics Computer Group (GCG)
‘Sequence: Analysis Package contains programs such as*‘Gap” and “BesHit” whichcan be-uscd with
default,parameicers:io.detérining. sequence Eomalogy:or seqiience identity between closely-related.
‘polypepiides; such as Hiomalogous-polypeptides:from different species of organisms or between.a wild
type:protein and.a'mutein thercof. $ce, e.g., GCG Version &1, Polypeptide sequences can also ber
compared:with FASTA, aprogram in:GCG Versién'6.1, using defauli-or recommended:paramcters.
FASTA (e.g.; FASTA2 and-FASTA3) provides alignments:and.percent séquence-identity of the,
regioris 6f thic best overlap between the'query-and search-scquences (Pearson, Methods: Enzymol.
1§3:63:98 (1990); Pcarson, Mcthods Mol. Biol. 132:185-219 (2000)).. Another algotithmiused when
comparing a scquenccofithe.invention 0 @ databiast containing a large number of -séqyehcc§‘ﬁ'om
different organisins’is the computer’ pfogmm;BLA'ST‘,-cspcéiany blastp or thlastn, using-default
-parameters. Sce, e.g., Alischul'et al,, J. Mol. Biol, 215:403-410 (1990); Alischul et al., Nuclgic.Acids:
Res.25:3389-402 (1997); herein incorporated by refcrence.



|0i26] According to-the.inivention; one or morc cystcines in the-antibody, which may be chemically
_reactive, may be changed to another residu, such as, without linditation, alanine or Serine: In one
‘cmbodiment; a noni-canonical ¢ysteine-is substituted. The substitution can'be madéin'aCDR or
framewérk region’of a variable doinain orin the constant domain of an ant_i'bgdy., In some
cmbodiments, theicysteinc.is:canonical. In some embodiments, potential proteolytic sites’in the
antibody are:removed. Sitch.sitcs may occur in a CDR-or framework: regioii-of a variable.domaih or
in the constant doriain of an aditibody. Substitution of ¢ysteine resi(i'ncs-aridfremoval"of-_pfotedlytic
silcs may decrease the'ri'sk.of hetem'gcn’eity in the antibody-product and thus increase’its

homogencity. In‘some cmbodiments, asparaginc-glycine pairs; which form potential deamidation
sites, are climinated by altcring onc or both of the residues.. In somc cmbodiments; the antibody is
-deimmunized to reducc its immundgenicity. Fechriques for.reducing the immunogenicity of-an
.ahtibody arc well known iri the art. Sce, &:g., PCT Publication Nos. WQ 98/52976 and WO 00/34317.
[0127] In some cmbodiments, the antibody has onc.or more conservativé amino acid substitutions
:when compared with an excmplified aritibody of the invention. A-*conservative;amino acid
Substittion” is‘6ne in‘'which.an.amino acid.residue is substituted by another -amino acid residue.
having a sidc.chain R group)'with,simiiar:chcmical properties.(e.g:, charge or hydrophobicity), -
general, a-conservative amino acid substitution will not substantially change th¢ funciional properties
of a-protcin. I cascs where two-or moré-amino acid sequences differ from cach other by ‘conservative
sibstitutions, the:pereent scquence-identity or degree of similarity may be adjusted upwards to correct:
for the conservative naturc-of the substitution. Means for making this adjustment-are:well-known to
thosc of skill in the art. Scé e.g:, Pearson, Methods Mol. Biol. 243:307-31 (1994).

[0128] Examplcs of groups of ainino acids that have sidc chains with similar chemical properties
include l)-aliﬁhaﬁc sidc chains: gl'ygihc, alanine, valine, leucine, and isolcucine; 2) aliphatic-hydroxyl
side.chains: serinc-and threonine; 3) amide-containing sidc chains! asparagine-and glutaming; 4)
aroratic side chains: phenylalanine, tyrosine, and tryptophan;. 5) basic side chains: lysine, arginiie,
and bistidine; 6).acidic side chains: aspartic acid and glutamic acid; and 7) sulfur-containing side
chains: cysteinc'and methionine. Preferred conservative amino acids substitution groups arc: valing-
leucine-isoleucine, phenylalanine-tyrosine, lysine-arginine, alanitie-valine, glutamate-aspartatc,-and
asparaginc-glutaming. Altemativély; a conservative replaccmc’n‘t.is any change having:a positive
valuc in the PAM250 log-likelihood matrix discloscd.in Gonnet ef-al., Science 256:1443-45 (1992): A
“moderatcly conservative? replaccment is:any change having a nonnegative value in thé PAM250 log-
likelihodd matrix.

{0129] In certain embodiments, 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) altcr binding affinity for forming protein complexes, for éxample, to enhance ADCC
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-and CDC activify of the antibody; (4) confer or modify other physicocheniical or fiinttional propertics
of such analogs, bui still retain‘$pecific bindiiig o bufian CCL20; (5) remové C-terininal lysine, and
(6) add-of remove. glycosylation-sites.

|013bl Inong aspecl the invenfion providcs a new and novel polypep'tide that.i$ thé: héavy o'r’ligh’i
hght chain. Sucha polypepnde is .uscful bccausc,:ll‘can»parmcr with:a light .or‘_hca\{.y;an‘tlqu‘y cj_]gu,n,.
respectively, to form an anti-CCL20 antibody.

[0131] Described herein are novel humanized-neiitralizing anti-CCE20-aiitibodies coiprising the:
CDR§ 6f novel mousc anti-hustian CCL20:dntibodies, 4nd antigen-biriding:portions of:sdid:humanized
anfibodics. Thé.tétm “liirhanizéd anti-CCL20: anubody- as-used-hercin-refers to an antibody that
cornpriscs one or more CDRs'(CDR1, CDR2,and'CBR3Y.of an anti-CCL20 aniibody of hon-human
{i-CCL20 aritibody); and dtieast

origin; also reférred tothercin asthe donor antibody (€.g:.2
a poriion from a human scquénce. Fhé humaranfibody portion may be.onc or.mofc framework
regions (e.g., all- of the framework-regions), and/or all or;part;of aconstantregion:. fn some:
embodiments, the human sequence framework-region.comprises.a germline séquénce, but may:
include non-germline mutations. A CDR-grafted anti-CCL20"4htibody i which the six:CDRs.of a:

non-huran anti-CCL20 antibo‘d} arc g‘faﬁédfiiltb"‘af:huxﬁanf‘fréﬂicWofkfié'an'cxgmpfc of'a humanizcd

antizCCL20 anubody -of-the invention. Sce, e:g., Cabilly er:al.,’ . 31 ¢ ;
al., European PatentNo. 0,125,023 B1; Boss et.al,; U:S: Patcit No 4; 816 397 - B0ss.er al Europcan
Paicnt No. 0,120,694 °B1; Néuberger, M.S: éral., ‘WO.86/01533 ,,.Ncube:rger,.M.S: et.al.,, European’
Patcil N6. 0,194,276 Bl; Wiriter, U:S. -Patent-No. $;225,539; Winter; European;Patent:No. 0,239,400
BI: Padlan, E.A. er.al., European Patent ApplicationNo: 0,519,596°Al, See also; Ladnét ef al.;U.S.-
Patent No. 4,946,778; Huston, U.S: Patent No, 5,476,786; and Bird éfdl.; S¢iérice 242 :423-426
(1988)). In somc‘fcmbodimcms,_-hummszed.'amitszsdiesaare:defi‘mmunizc_drianﬁtiod'igs.A See,e:g.,. Carr
¢t al.-U.S. Patent No. 7,264,806, regarding de-immunized-anfibodies:thathave been modifiedité
rcducc'-tbe-number*of potcniial T'eccll cpii'och, thércby reducing/the:propénsity for theantibody 16

and./o.r onic,or morc:heavy ch.am.-C.DRs °f ONg.or.more 9f s,.h..c fql.lqwmg:my.!t.".c !!.\0!1.00.10“31 ahti-
hyman'CCL20 antibodies: I6F7C10; 42G5B10; arid 40-1G10BY;-whreiii the:CDRs. arc idéntificd:
aécording to the Kabat system, thic.Chothia system, or any-combination:thereof. In'some.
cmbodimeénts, the humanized antibody comprises all three' heavy chain CDRS:and all three light-chain
CDRs of antibody-36F7C10, 42GSB10; or 40-1C10B9.

[0133] In‘another cmbodimét; the humahized antibodics havé the bindingispecificityof a murine

anti-humdn 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 neutralizing activity. The humanized antibodies-can have the
binding specificity, cpitopic specificity; and/or néutralizing activity of a muribe, i‘ihi'xfléi’i(:‘,,,bi‘-'
hushanized aiiti-human CCL20 antibody described herein. Foriexample, a-humanized:antibody of the:
invention can compete with'the murine; chimeric; or humanized anti-iuman CCL20.antibody for
binding to human CCL20, and/or it can have the ncutralizing function-of the.muifine; chiméric,.or:
humanized anii-human GCL20.antibody.. ln 4 particiilar embodinient; the hurianized:antibodyhas ihe
binding specificity, epitopic Sj;ﬁciﬁfi!y‘and/or‘neutral}zingf activity of any one:of mousc-antibodies
36F7C10, 42G5B10; and 40-1C10BY:

[0134] The human scquence.poriion of the-humanized aniibody (¢.g:, framework'région; constant
region) can be from any ‘suitablé hiiman antibody. Ebr’.:'d:’(‘d:i;‘giéiﬂ%h‘ﬁ\ﬁﬁfi:'cinstam'-ri;:gj_ior):dﬂppnf"o;n‘
thereof in'a hiitifanized or chiméric-antibody caii be.encoded by a:human x-or X light chainigene,
and/or bya human y (e.g:, Y1, ¥2,v3, ¥4, 1, & (e.g., al, 62), 8 or-¢theavy chain gerie, including’allclic
1§G2); variant or:portion thereof can

varianis.. A particular human constant rcgion isotype (e.g., 18G

bé scleeted 16 tailor effector function.. For.exdmple, 2 mutated constant region {i:e., a:variant) can.be:

k4

ihcorporatcfl into the. antibodyto reduce binding to an Fe.receplor-and/or ability to.fix complément:
(Scce.g., Winteret-al., GB 2,209,757 B; Morrison et al., W0O:89/07142; Morgif ef al., WO
94129351);

[0135] As iscd héréin, the-térm “germline’ fefers.to the; niicleotide'scquences'and ‘amino acid
scquenices 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 hucleotide Scquences éncodinga
pérticular antibody in a B cell; which has beén altéred by recombination and hypermutation events
during the.coufse of affiniry maturaion. An-aniibody that “utilizes”:a paﬂigu]‘ég_ggmlifrj,c'h‘ag?é :
nuclcotide or-amino-acid'sequence.that rost closely aligns:withi the’germiline micledtide séqutnce or
with the aminio‘acid sequence that it spécifies'as compared 16 otix‘cffgermliné sequchces. Such
antibodies may be'-’ehcodc'd-lqy ‘or.comiptise a sequence that is mutated compared with:the germline
scquence;

(0136} Insome embodiments, the human. framcwork has minimal variation ’ffb“ix'l;génhl'iﬁe‘.scq‘ﬂéh‘cé;;
‘for cxample, less than 3,4, 5,6,7, 8, 9, of l'Os‘aéccptor'ﬁfambTvbrk resiilucéii\avcrbégn“rgplac;qg19;
‘improve dne or morc propertics of thic-aritibody. In some.cmbodiments; acceptor-framework. residugs.
are replaced with donor framework-residues, e:g., 1o improvg binding affinity. (S¢€, .4, Qucen ef-al.,
U.S. Patent No. 5,530;101). In & particular émbodiment, 3 limited umber of-amino-acids-in the.
framework of a humanizéd antibody. chain (e.g., 1,2,3,4,5,6,7, 8,9, or 10 amino acids) are.choscn
to'be the same as thie amino acids at those positions in the-donor sequénce (i:e., “back-mutated™);
rather than in the aceeptor-sequence, to increasc theaffinity of -an.anlibody cdiﬁpﬁsing the humanized
antibody chain for buman CCL20..
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[0137]) Human framework regions (e.g.,.of thc hcavy and/or light chain variable regions) are
_préférably obtained or derived from a:human gerinlincScquence having sequence similarify tothe
-anidlogous or cquivalént-region-(e.g-, heavy.or light chain-variable re'giibns}.éf the mtiggnrbindihg
region of thie donor antibody :(é.’g;;. murine‘anti-CCL20 antibody), Other sources of framework:
regions for human sequence portions of 2 humanized antibody »i:éclugc ‘human variablc region.
-conscnsus scquences (Sée e.g., Kettleborough-ef al., Piotéin Engineering 4:773-783 (1991 ).Cancr et
al., WO 94/04679; Carter U.S. Patent:No. 6,40%213)). For example; the region ofthe donor sequence:
of the antibody (e:g., the scquence of the varigble region) used to obtain ihe nonhuman poftion caii be.
compared-to human:scquences s desciibed in Kabat; E: A:.ef'al: Sequences’of Protéins of
Inmiinclogical Iterést, Fifth‘Edition; U.S. Départientiof:Healit and Hunan Services; U.S.

Govefnment Printifig Office (1991) to sclect & particular-source of the-human portions:of the
'bumanized antibody; e.g:..a;source:of the framework:regions: | ,

{0138] Inonc cmbodiment, the framework Fegions of the humanized antibody thainsiaré obiainéd;
or derived; from'a human Ig variablé region 'Hﬁ\iiqg‘at-léas't about -50%,-:'at"lcast;abom‘.«SS%.}‘at-"icast:
about 60%, at least about 65%; at least about 70%, at Icast about 75%; at least about'80%; i 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 particularcmbodiment, the framéwork regions 'of thie humanized
aiitibody. ¢hains arc-obtained’or. dérived fromi-human vaiable rg‘g'fon framework regions having af
Icast about S0%; at Icast about:55% at least-about 60%, at least about65%, at Icast:about 70%, at.
lcast about 75%, at least about 80%; at Icasi-about 85%, at lcast about 90%, or at-least-about 95%
overall scquence identity With thie"framewdrk regions of the:variable region of the nonhuman. donor
antibody.

{0139] In onc cmbodiment, at lcast one-of the‘framework regions (FR) of the humanized antibody is
obtained or derived from one-6r moré chains of a-human sequence. Thus, the FR ‘can include a.ER1
and/or FR2 and/or FR3 and/or FR4 obtained.or derived from onc or more human sequence antibodics
(e.g. from a human antibody chain, from:a human conscnsus scquence).

[0140] it-will be.appreciated by one of skill'in:the art that in‘somé cases residues flanking the oneof
mote.CDRs of the. murine anti~CCL20 antibod(ics).may contributé; and in somé €ascs; may be:
csscntial, cithcr directly or indircetly, to function (e.g:, binding).. Accordingly, in some cmbodiments..
one or morc amino acids flanking onc or more CDRs (e.g., 1,2, 3,4, 5.6; 7, 8,'9, 10, or.mor¢ flanking
amino acids) of thc murine framework-arc also included in the burhanized aritibody.

[0141} In some émbodiments, the human'heavy chain framework regions of the humanized
antibodies of this invention utilize the human IGHV1:46*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 gémliné scquence. Mutations (€.8., back mutations) may
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optionally be:made in these-FR regions, e.g., at.one.or morc:of iheiresidues as'described in'the
E'x_a_mplgs below to improve CCL20-binding:affinity of the-humaniZed antibody -

[0142) “Affuiity” is & ferm 6f art that.describes the stréngth of'a binding intéraction-and typically
the antigen istypically expressed as the binding affinity equilibrium-constant (Kp) 6fa particular
antibody-aniigen interaction.

{0143)  In somé embodiments, the antibody binds.to-human CCLI0 with an‘affifity (Ks; Ko=Ka
(kd)/Kon (ka)) of 500, pM or lcss, 400 pM or less; 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-less, S0 pM or Iéss; or:45 pM of IS -as’detcrminied:

by ‘mofovalent surface plasiion resonance; or 12 pM or-less, 10 pMorless, 8'pM or lé‘s‘i’,}ié”.pM-'O'i"
less, 6r-5 pM O léss as determined by bivalent surface ‘plasmon resonance .In'some, embodiments, the
antibody binds to human CCL20 with a k, of 1000 x 10° M™! seci’ or less, 900 X 20° M sec” orless;
800 x 10° M sec™or less, 700 x 10° M sec” or less, 600 x-10° M iscé™ or 1685, 500 x. 10°M* sec?
of leds, 400 x10° M sec of less, 300:x 10° M sec™” or less, 240 x 10° M sec” orless, 2003 10° M’
"séc”! of.less; 190 x 10° M sec” orless; 180 x 10° M sect orless, 170.x 10° M™secor less; 160.x
10°:M" sec™ o less, or 150 10° M sec™! or less, as-determificd by:monovaledt sifface plasmon.
resonance (Biacorc™). In some embodiments; the antibady, bindsto buinai’CCL20 with a ka.dffl.OOO.
X 10%s66” or less; 900 x-10°F sec: or less, 800 10™sce™ o less, 700 x 10:%:sec "/or Jess; 600 x 10°¥

séc’! of less, $00 %10 %sec™ or less, 400.x 10¥sec™! oriess; 300:x 107 sec’*or less; 240 x f.l'.()',"-’j ,sqé’}i-*i;gr.ﬂ-

icss, 200 x 10%scc™ or less, 190 x 10° sec™ orless; 180 10° secor'les 70%:10%s6¢ orless;

W%

160 x10% sec’ o less, 150 x 10 sec™ or less, 140 x 10%5cc™ 6 less; 130.x 10%sec ¥ or less; 120

10 sec’! or less, 100 x 10 sec™ or less, 90 x 10 sect' or less, 80.x 103 sec™ o less, 70 x 10°
less, or-65 x 10 sec’! or less'as determined by monovalent surface-plasinon resoridnce. (Biacore™):
[0148] As is apparent to.oie of kil in thé art, a-varicty of iiiéthods can'be tised'to-conifinn that
aatibodics.and-antigeni-binding portions thefeof’ produced -’accoxﬂing‘_m;mct‘qus,»prmfidqdthmi‘n and
kiown in the:art have the requisite,specificity (e:g., binding specificity, epitopi¢ specificity). For
cxample; the binding finction of a humanized anti-CCL20 aniibody or poition:of the-ifivention having:
binding specificity for human CCL20.can be détéited using any 'suithi)’ié?filcﬂlﬁd:, &g..;assays which
monitor formation'of a complex between the humanized antibody-or partion and;human CCL20 (or,.
e.g:, apeptide. having an aminoracid sequence of CCL20 gr~a.sgli:'t_i; Support{ ¢omprising bumian:
CCL20). '

10145]  The ability of an aritibody-or a‘n.ami'g_ch-binain'g::pbnfon?xlicrcdf of the:invention{(eg., a
humanized antibody or-portion of the invention) to.bind fo the same.epitope.on’human €CL:20 as 8
particular.murinc, chimeric, or humanized monoclonal antibody discloséd herein, or tobind to an.

épitopt on human CCL20 which ovérlaps with the épitope on‘hurhan CCL20.to which a-particular.
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: mur’ine chimeric, orhumanfzed monoél'onal ant'ibody‘disclbsed heréin binds can:be, readily«-
'bx,p\dn_ng:ggsgxs; Tgcse.n_tay»»_;nypl‘ve:me useof a»labcled-‘fonn:offsalqgamcular‘anubodyk-andfa\:
ichsurementof tié binding of that labelcd.antibody to humian €CL20 in the presencesand i the;
absence of.an antibody of the/invention.. |
(0746]  As-opitope™ i iised tieréifiriclides 4y profein. defermiinant capable of spetific bindingito:
-an-antibody;. Méihﬁdséfbfséhafﬁétcﬁﬁﬁg’fhé qpfiQQé tb"whiéf\{an;amiﬁo&)f binds are kriown'in the-art;
:One’method pf‘iharacmﬁzing-:‘an gpiiopc'Bpund by an:anti:CCL20antibody of the:invention'is .

-described in Example’9.. Once a desired epitope.on-an antigen js-deiermincedsit is:po

-antibodies 1o that cpitope,:e.g.; usinig- the’techitiques. described:in‘the’present invention.: Altcmauvcly,‘_.

. durmg thc dxscovery proccss, ihe; generauon and charactcnzauon of antibodies: iy ‘elucidate;

l0147.-l In onc cmbommucnt,».tq d.cscmiii}c'~if-ami.-an‘i.ib?dy@r;.aiiéiﬁéii*bii@iéé' pottion-thereof birids
to the same:or overlapping cpitopc as'4 Humanizéd dntibody of this itivéiition;; ofic:aliows the-dnti-
CCLZO anubody of thc mvcnuon.tmbmd t6 CCL20 dnder: saturatmg condmons and _then’mcasurcs the:

ihé reférence-aiiti=CCLi20 Afitibody. Howevgyifihc:estantibody:is novable:obind to EEL20zatukie

saméiiie; then the:test antibody may! bindito;theisame:epitope, an‘overlapping.epitope, ‘oran epitope
that is:in close; proximity to'the'epitope:bound by-the:antiZCCL20antibody of the invention: Thig
e,gcpgri:mgg_t',\qan'bg'pqgftgmcd;,ysiiifg;;é:g.;:EL!S@,’LRIAJ"\BJgi@éfé!“gLéfzﬂbi‘\'?féiftbﬁi’é’try‘.-,’To‘t?.‘s‘“liwhcd)cr“
in-ani?CCL20-aiitibody Cross-Coiipetes Wwith anmherfanéi‘:eénioéaniﬁmd‘y,onc:mayausc;iﬁe-:

c‘om’p‘ctiﬁ'on method described:above iniwo:dircctions, ie:, de

blocks the test:antibody-and-vice versa. In some embodiments;: thc cxpenment is: performeduusmg

..... V32
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[0148]  Epitopc: bmmng also ¢an’be uscful-to;characterize the-antibodies:of this: mvcnuon Theiterm

“birining?.refers to.a:meihod to;group antibodics based on their-antigen binding:characicristics: A,

high throughput process for *binning™ antibodiés based iipon theif Cross-corfipétilion is deseribed:in-
Tnicimiational Patént ApplicationiNe. WO.03/48731. The:“cpitope binning” can be investigated by
allowingan uiilabcled form-of an-anti:CCL20 antibody *A”ito'bind to:a‘synthetic-peptide,
corresponding to'the sequence of CCL20 ar10:CCL20 positive célls:. Subseqiicnitly:a 1abeled second.

aiiti-CCL:20. antibody “B™i$ added‘and oAt cari-dssess the-aniourit'of labeled antibody: that'can bind:
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relative to a.control sample where the cglls or synthetic peptide Bave not been exposed previously.to:
ariti-CCL20-aniibody “A." Altcrnativély; anti-CCL20 aniibodies “A™and “B™can both be labcled
with differeit flioroctiromes or.chémicals-énabling détéction,and:oné éan measusethe quantities:of:
both labeled anitibodics.that can engage:the: C,CLZQipcptide at the.same tlime.using a device capable.of
detecting the label or measure the-amounts: of both am.iqui_cs that simultaneously-engage. CEL20°
positive cclls, by flow-cyiometry. Biacore™ and Octet technologiés énable-ornié to investigate the
compititive binding 6f nlabelled forms ofantibodies.. This use of unlabélled formsiof antibodics s
désired-as the chemical modification of some antibodies can.compromise the binding activity. Seg
also the technology described-in Jia et al,, J. Immunol. Methods-288:91-98 (2004), which is uscful-ifi
perforining cpitope binning as-well..
[0149] Also ﬁfovidcdvficréih are poitions of the.anti-CCL20"antibodies-of-the'invention, :such-as
light chains; heavy chains; and portions of light and heavy chains: These antibody, portionscan be,
obtaincd or derived from antibodies(e.g., by. reduction and/or cleavage), or produced of expressed by
riucléic-acids encoding a portion of an antibody or chain thereof having the. desired prqpcnyf'(‘e,,g..
binds human CCILZOi‘scqubnce similarity). They can also be.preparcd by e.g.. denovo synthesis.of
the relevant portion. Humanized antibodics comprising the desired portions (e.g.; antigen-binding
rgg“ion,CDR; FR, C region)-of human and rionthuman origin‘can be produced u'sinfg"sﬁthétié.ah‘dldr*
recombinant diiclcic. acids to preparc constructs'(é.., ¢DNA) encoding the desired bumanized chain..
Eor-cxampie, to prepare.aiportion of an'antibody (e.g. a portion of a chain), one-or, more.stop codons;
can bc-ir_x;tr_o_g]_u_gg& at.the.desired position in the nucleic acid sequerice. Nugleic.acid (é:g:, DNA)
sequencis coding for humanized variable régions can be constiicted usii\g PCR mutagenesis.methods
o altei-cxisting DNA sequcices (Sec e.g., Kamman et al., Nucl: Acids Res..17:5404 (1989)). PCR
primers:coding forthe.new CDRs can be hybridized to a DNA template of a previously homanized:
variable, regioh. which is-bascd on the samie, or a very similar, hiinian variable regjon (Satoétal.,
Canter Resedreh 53:851-856,(1993)): 1fd similar DNA sequence is noravailable for usc.as.a
wemplate, a:nuclcic acid comprising a scquence enceding a variable region sequence can be:
constructed from:synthetig oligonucleotides (sce e.g., Kolbinger, Profeiri Engineering 8:911-980
(1993)): A sequénice encoding d signdl peptide:(“signal sequeiicé”) can alsobe incorporated into the-
nucléic acid ;('g.g:‘,‘on-syriu\c‘sis,‘u‘pon insertion into a vector).. if a $ignal peptide scquence is
unavailable (e.g., '.no_i typically present), a signal peptide scquence from another antibody, can'be used
(sce, e.g.; Keitleborough; Protein Engineering 4:173-783-(1991)).. Using;these methods, methods
described Kérein or other suitable methods, variants cad readily be produced.
[0150] ‘As used hercin; the acronym “mAb” (or *“MAD”) refers to amonoclonal antibody, which
may be, e.g.. an antibody synthesized by a clonal population of cells or-a humanized antibody. A.

clonal population that produccs a monoclonal antibody can be a clonal population of immontalized
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‘cells. In.some ¢mbodiments; the immortalized cells in-the’¢lonal populatior”are hybrid éclls-
hybridomas - typically prodiiced by ‘the:fusion of individdal B lympliocytes froman imniinized
anitnal With individial cells from'a lymphocytic:tumour.
j0151) Theinvention relaies in part.10.a humanized antibody or anfigen-binding portion thercof ihat.
has binding specificity for human CCL20 and comprises @ humanized lighit chain and a humahized
Keavy hain and/or portions thereof. Ini one’ cmbbdirncnt?;ifxe ’humahiicd'ﬁntiﬁo&gtomgri‘sﬁ‘.afli"_gh_t
chiaiii comiprising one-or more CDRs'(eig:. all threc:CDRs) of SEQ 1D'NO; 7'and a hqgvygchain.
comprising ong or more.CDR's (e.g., allthree CDRs) of SEQID'NO: 1 a light. chain Comprising one
or-morc, CDRS (e.g. all thrce CDRs):6f SEQ'ID NO=7 aid ailicavy, chain:comprising:ofie or iore
CDRS (é:g.-all three CDRs) 6f SEQ 1D'NO: 2;-a-light chain:comprisirig.orie-or more €DRs:(exg:-all
thire: CDRs)'of SEQ ID:NO; 7-and a‘heavy.chain:compiising-one:ormore CDRs (&:g.. allihrec
CDRS)of SEQ 1D NO- 3 a light:chain comprising ong-orthdre CDRS (6., allthirec €DRs) 6£SEQ;
[D'NO: 7'and a heavy-&haifi comiprising bric of more CDRS (e.g;, all thrée CDR$)of SEQID NOv4:.2.
light é}féin'éoinpiisixfg orie ormore CDRs{(e:g- all three CDRs)-of SEQ IDINO: .7 and a heayy chain.
comprising onc or more:CDRs (¢:g., allthree CDRs) of SEQID NO: 5i:a light hdin comprising oné.
or morc:CDRs (e.g.. all’thrce<CDRs) 8. SEQ'ID. NO: “7and‘a’licavy chain’ Coiprising onie:orimore:
CDREi(eig, all ifiréé CDRS) 6f SEQ ID:NO; 6; 4 light chain-comprising :onc;or:more CDRs (e:g;qall
thrce:CDRs) of SEQ 1D, NO: 8 and:a‘heavy chain'compiising onc or:more CDRs (g.¢., allithreg
CDRs}of SEQ ID NO:.1;alight chain.comprising ong ormore CDRS (e.g;, all'tfircc. CDRS) 6f.SEQ
ID°NQ: &and a heavy:chain comprising one dF more' CDRs (€¢., all three- CDRS) of SEQID NO:2;'a
lighit chain-compising oné-or.more CDRS (¢g;-all thre CDRs) of SEQ ID.NO?8.and a heavy chain:
comiprising oic or miorc CDR (e.g., allihree €DRs)of: SEQID NO: 3; ailight chain comprisiiig:dnt.
or:more-CDRs (e.g.;-all three CDRs).of SEQ'ID-NO: 8:4nd a’lieavy. chain Comiprising orie’or indre:
CDRsi(e.g..all thre¢' CDRS) 6F:SEQ 1D NO:4; a lighit chaincomprising onc:ormorc:CDRs{ezg, all
thiré¢:CDRs) of SEQ ID:NO: 8 and & heavy chain'comprising onc.or more.CDRs (e.g. g_l!,‘thfcg:
EDRs) of SEQ 1D NO::5; or:a light chain comprising one or hore CDRS (e.§3 -l thicc GDRs)of
SEQ:1D NO: § and & heavy-chain coinprisifig one or more. CDRs (é.g:, all'threc,CDRs) 0L SEQID
NO: 6.
0152), 11 onc.cinbodiment, ahumanized antibody of the invention comprisés licavy-¢hiain (H)-
CDRI, H-CDR2, H-CDOR3, fight.chain (L)-CDR1, L:CDR?, iid L-CDR3 Whosé dmint acid

~

sequences arc:

a).  SEQID:NOS: 60,.64, 67,770, 73, and 75, respeciively;
b)  SEQID NOS: 80, 64,67, 71,73, and 73,respectively;
g,  SEQID NOS: 60 63;67, 70,73, 8hd 75; respectively
d).  SEQID NOS: 60,63,67,71, 73, and 75, respectively;
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)] SEQ ID NOS: 61, 65, 68,.70, 73,-and 75, respectively;

f)  SEQIDNOS: 61, 65,68 71;73;ind 75, respeétively;:

g SEQ ID:NOS: 77,79, 67, 70, 73; and-75, respectivelyy

h)  SEQIDNOS:77,79,67,71,73, and 75, respectively:

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

i) SEQID'NOS: 78, 80;68, 71, 73, and 75, réspectively.

10153]  In another ¢inbdiment, s humanized antibody of this invention comprises an H-CDR3
whosc scquence is. SEQ 1D NO: 67 or 68. In cenain embodiments, a humanized antibody of this
invention compriscs-H-CDR3 and L-CDR3 whase sequences aré SEQ 1D'NOS::67 and 75;
respectively; 6r SEQ HD:NOS::68 and 75; fcspectively.

10154 ln,aﬁombr'embédiinéntiime humanized antibody has biq:ding_fspcciﬁéily for human CCL20;
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, 0r a combination thereof; and a hiedvy chain’comiprising oné’or more
CDRs sélected fromi thié:group cofisisting 6F SEQ IDNOS: 60, 61, 77, or 78; 63:64,65,779, or 803:and
67 or 68; or-a.combination:thereof.

[0155] In another embodiment, the humanized-antibody that has a binding specificity for human.
CCL20 comprises a light chain.comprising onc or morc CDRS (e.g., all thire¢:CDRs) of SEQID
NO:7,8; 110;0r 112, and.a Bcavy.»chain comprising one or morc. CDRs (e.g., all threc CDRs)-of SEQ
IDNO:1,2,3,4,5,6,0r108.

[0156] The invention also relatcs to 8 humanized antibody, light chain:6f the himaanized ‘atitibof,l_y
described hércin: :Jn‘.ond;c‘:’nibodiment,;’méihumﬂnizcd- amibodx light cbain.congpriscs;gnc;ox‘mé,rc
CDRs:selectcd from the;group consisting of 70:or 71;:73; and 75,.0r:a combination thereof.. For
example, the humanized anti,fsqdy has L<CDRI1, L-CDR2, and L-CDR3 whose amino:atid scquerices-
arc 70, 73,.and 75 respectively: or 71, 73, and 75, respectively:

[0157) Thé&invéntion also relates'to-a iimanized antibody héavy chain of the liumani;cdfamiquy»
described herein. ‘Th one cmbodiment, the humanized antibody heavy chain comprises.on¢ or morc
CDRs sclected from.the group-consisting 0f 60; 61, 77, or 78;.63, 64, 65, 79, o 80: and:67 6t 68; 6 a.
combination theréof. ‘For éxarnple, the humariized aitibody has H-CDR1,.H-CDR2, and H-CDR3;
whse amino:acid sequences are:

a) . SEQIDNOS: 60,63, and 67;

b)  SEQ IDNOS: 60, 64,and 67;

¢)  SEQID NOS: 61, 65, and 68;.

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

c) SEQ ID NOS: 78, 80,.and 68.
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[0158] In onc cmbodiment, a humanized antibody.of this invention-comprises a light chain.
domprising aivariablé domain (Vo) séquence of SEQ ID NO:15 6r'16. In a.relited-cribodiimént; the
humanized antibody comprises'alight chain whose aminio acid sequence compriscs or consists of one
of SEQID'NOS:7,8,7110, and 112: In one embodimen; the humanized antibody-compriscs:a,light;
chain whosé¢-amino acid scquence ¢ompriscs or ¢onsists of SEQ ID'NO: 7 or:8:withouit the signal
sequence.
10159] In onc embodiment, a humanized antibody of this invenition.comprises a-heavy chain
comprising:a variable domain (V)-scquence of one of SEQ-1D NOS: 9-14. Ina relatedicinbodiment
the humanized antibody:comprises-a‘heavy chdin-whosé amino acid‘sequence.comprises or:consists of°
oric OF-SEQ 1DNOS: 1+6 aid 108... In-oic ciubodirtient, iht hiiidnizéd antibody:comprisesiaibeavy
chiin whose amino, acid sequence comprises or congists of one-of SEQ 1D'NOS: 1-6-without the: |
signal.sequence, and optionally-withouit the C-termina! lyginé: In-ot¢ embodifiert;ihe idimahized
antibody comipfises a ficavy chain whosc aino dcid séqlience Comprises:ot'consists of SEQ ID:NO:
108 without:the C-términal lysine:
{0160} In'some embodiments, a humanized antibody of this-invention:comprises:a Vijyanda Vi
whosc amino-acid scquences comprisc of consist of

‘2  SEQIDNO: 9'and SEQ ID NO: 15;
b)  SEQIDNO: 10and SEQID NO: 15;

¢)  SEQIDNO: i1 and SEQID NO:15;

d)  SEQ ID NO:.12 aid SEQ4D NO: 15§

¢)  SEQID NO: 13:and SEQID NO: 15;

) SEQ ID'NO: 14:and SEQID NO: 1§;

g)  SEQID NO:9and SEQIDNO: 16;,
k)  SEQID NO: 10.and SEQID NO: 16;
i) SEQID.NO: 11.and’SEQID.NO: 16;

J) SEQID NO:I2 and'SEQID NO: 16;

K} SEQID NO: 13 and SEQ ID.NO: 16; or

1) SEQ 1D NO:14 aiid SEQ ID-NO: 16
[0161]: In-onc crmbodiment, a humanized antibody of this;invention comprises a lightichain (LC),.and
aheayy-chain (HC) whosc amino acid scquences comprisé-or consist of

2)  SEQIDNO:12nd SEQIDNO: 7;

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

¢).  SEQIDNO: 3and SEQIDNO;.7;.

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

¢  SEQIDNO:5and SEQIDNO: 7;
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)  SEQID'NO:6and SEQIDNO: 7;
g)  SEQIDNO: 1 and SEQIDNO: 8
h)  SEQID NO: 2-and SEQ ID'NO: 8;
i) SEQ ID NO: 3 and SEQ ID.NO: 8;
5 SEQ ID NO: 4 and SEQ ID'NO: 8;
k)  SEQID NO: 5 and SEQ 1D NO: §;
D). SEQ ID.NO: 6:and SEQID NO: 8,
m)  SEQID'NO:108 and SEQ 1D NO: 110; and
n)  SEQ ID:NO;108 afd SEQ ID N@: 112;
whicrinthé ‘driiino:acid scqiictices lack the signal scquérice, if present,.and-whicrcin SEQ 1D NOS: 1-6
aud SEQ 10 NO: 108 oprionally lack the G-termina! lysine. "
{0162) ‘Tlic prescat invention providcs:any combination comprising an-éxemplified:humanized
intigén-binding portion thercof, of the invention; in.other. words, the hcavy and light chainis can’be
“mixcd-and matchied” It is undersiood ihatiany such:combination'is likely ig retain binding.to-human

CCL30 .as well as:chemotaxis.neutrdlizing aétivity: These functionalpropertics:Can’réadily’beitésted:

[0163] This invention also provides:anti-fuman CCL20 antibodics,or antigen-binding portions
ihereof that:bind to the same Epitope as; and/or compete or cross=conipete With-,{,hn‘ziriﬁbody
-éxcmiplificd herin. Thésc antibodics'can be, for cxample, huriianized, chimeric,or.tiouse-aniibodics.
For'example, theinvention provides anti-human CCL20 antibodies-and portions that bing: to;the same
- cpitope as, and/or compete or cross-compete with, one-of:mouse:anti-CCL20:antibodics'36F7C10,/40-
1C10BY,and 42G5B 10, of humanized 6F chimeric versions of thesc. mouse:anifibodies:. The ability of’
an antibody to bind to thic same'epitopc:as; or competeor.cross-compete -with,:a:reference-antibody,
.cawbe deicrmined as described herein, By way of nonlimiting cxample;, any agitibody-or,portion
comprising:iic Three heavy chain'CDR$ dnd the threc light chaifi CDRs fréiifiousé antibody
36E7C10 Would bié cxpected t bind to'the same. epitope as, compete with, and cross-compete: with
mousc antibody 36F7C10, Such antibodics may include, ¢.g., antibodics whosc heavy-chain
compriscs any ‘bn_gof 'SEQ 1D NOS: 9-11and whose light chain compriscs SEQ ID-NO: 15:0r.16. In
soth chibodirents; such.antibodics may furthér include, e:g.,antibodics whosc-heavy cliain
compriscs any onc 'of SEQ 1D NOS: 12:14 and whosc light chain-comprises'SEQ ID NO: 15 or i6.
10164} 1f desircd, for cxample, for diagnostic or assay purposes (e.g., imaging (o allow, for éxamiple;
monitoring of therapics), the humanizéd antibody (o:an.antigen-binding portion .'tﬁéi'c'o'i)‘.cah
comprisc a detcctable [abel. Suitable detéctable labels'and methods for labeling a humanized

.



antibody or antigen-binding portion thereof are well known in'the art.. Suitable detectablc labels
include, for cxample, 4 radioisétope (e:g., as Indiurn-111; Technnctium-99m or'lddihe-l'3‘-l,),~ positfon
cmitting labels (e.g., Fluorinc-19), paramagnetic ions (e.g:, Gadlinium ({1I), Manganese (1)), an
cpitope label (tag),:an affinity label (e.g:. biotin, avidin), a spin label, an enzyme; a ﬂuorcsgeﬁt group
or a chemilumincscént group. WHhen libels arc:not-employed; complex formation (e.g.; bétwiech a.
huinanized antibody: and human ‘CCL:20) can be determined by surface plasmon resonance, ELISA,
FACS, orother suitable methods:

j0i65] Anti-CCL20 antibodies-or:antigen-binding portions théreof used in the-invention also may, be-
conjugaied, for cxample, via chemical reactions or genétic'modifications, to other Thoietics (e, £,
pegylationimoictics) that improvi'tlic antibodies’ pharmacokinetics such as half-lifc. In some
embodiments, the anti-CCL20 aniibodics used:in this invention-can be linked to a:suitable-cytokine;,
e.g:, via-chemical conjugation or genctic modifications (e.g.; appending the coding sequence of the:
tytoKine in frame.to-an‘antibody toding sequence, lh‘ere"!‘ay creating'an antibody:cytokinc fusion
prqt'cin).

[0166]. Thc invention also relates to immunoconjugates in which the humanized antibody (oran
antigen-binding poftion thereof) of the invention is.coupled to another therapeutic-agent, such as:a
bioactive 'c"dmj)oui\d (eg;a d).'toki'ti'c-,-a superantigen, a éytolo‘xi"cf agent.ora toxin). For .examp,lc,_tli;;:‘ .
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, mouse monoclonal antibodics havihgbjndingzspegi,ﬁcity for human
CEL20 have been produced. Humanized.and chimeric antibodics:of this invention can be derived
from the mouse monoclonal antibodiés of this invention. “That is’_;.inﬁomc.embodimentsf humanized
aid-chiiméric.aiiti-CCL20 antibodies of the invention comprisc, sequences taken from a-mouse
monoclonal .anlibod'y“oi“ 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 ¢hain variablé domain and th¢ 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-CDRZ'and H-
CDR3) of a murine antibody,-and framcwork and constant regions of murine origin.

[0169] Thic.invérition relates to the.thousc morioclonal antibodics described hercin, as well as
antigen-binding portions of the, mouse monoclonal antibodies, the light chains of the mous¢
monoclonal antibodies; the-heavy chains of ‘the:mousc-monoclonal antibodiés; and portions of these
héavy aiid light chains. In a particulat cmbodiment; the mouse monoclonal antibody is 36F7C10, 40-
1G10B9, or 42GSB10. The invention relates to mouse monocional antibodies lacking the heavy and
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light chain‘signal sequences and mousc monoclonal antibodics that are glycosylated. The invention.
also relates fo precursor aniibodics, nonglycosylaied antibodies, and-antibodies whos¢ héavy and/or’
light chains comprise signal scquences. The invéntion-also relates to nucleic-acid molecules that
encode any. of thc'above mousc antibody heavy chains, light chains, or portions thercof; to vectors and
host cells that comprise such nucleic acids; to methods of producing any of the above:mouse.heavy or

'li_ght chains or pon'ions thereof; and‘1o methods of using the mouse an’tibddics-.ora.htigc_:n-bihdingr
;portions.thereof.

[0170] The binding function-6fa mouse monoclonal'antibody or antigen-binding:portion thereof
having bindin’g specificity for human CCL20 can be detected using-any: suitable method; for example
using assays which-monitor formation-of:a:complex:between ‘a riousé: monoclonal antibody o portion
and human CCL20 {or, e.g., a péptidc having an-aminoacid sequence-of CCL20 or a'solid support
comprising human CCL20§. '

[0171] Also provided herein are portions-of the muyrinc antibédiés which include:light ¢hains, heavy,

.chains and portions of light and heavy. chairi§. These ‘aintibédy,pon{onsfcan,bc obtained or derived, .
e:g., by means deséribed hereifi for himanized antibody portions,

[0172] Inohe crabodiment, a mouse monoclonal antibody of this invention compriscs alight chdin
comprising SEQ 1D NO:-40; 42, or 44 and Turther compriscs a hicavy chain comprising SEQ IDNQ;;

39,41, or 43: In-a certain embodiment,-the‘mouse monoclonal antibody compriscs a light chain.
comprising SEQ 1D'NO: 40 .and a hicavy 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'siﬁgSEQ.ID
NO: 44 and a'hcavy chain comprising SEQ LD NO:43.

"{0173]  In anothcr embddiment, the invention also relates to a mouse monoclonal antibody that has
binding specificity for human CCL:20, comprising. the light chain variable régioi.in a:séqucnce-
sclected from the ‘group consisting of SEQ ID ‘NOS: 40; 42, and 44; and.a hca‘\'z): chain vaﬁablc.:egion
in a-scquence selccted 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 comprisés the
variable region-in SEQ 1D NO: 40, 42, or 44.

[0175] Thc:nvention also relates 10 a mouse inonoclonit antib”odiy ‘\0hdscfhé‘a'v¥ chain compriscs the
variable region in SEQ ID NO: 39, 41, ot 43.

[0176] 1f desired, for cxample, for diagnostic or assay purposcs(e.g., imaging), ihe.mousc’
monoclonal antibody or antigen binding portion thereof can comprise a detectable iabel e.g., as
described hercin for humanized antibodies. All suitable methods and techniques described hercin for
humanizcd 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 have
been produccd. As used herein;.the term “chimeric.antibody™ refers to a recombinant protein‘that
contains the:variabic domains of an antibody derived from one-specics while'the constant’ domains:of
the antibody arc.derived from a-different Spe(:lcs. In:one embodiment, the:chimeric antibody with.
binding specifi¢ity for human CCL20.comprises variable:domains from a mouse-anti-huifnan CCL20"
monoclonal antibody. In one embodiment, the chiméric antibody with binding specificity-for-humbn
‘CCL20 comprises constant dbmﬁiﬁﬁ'frorﬁ-‘a'-lfumanc‘a‘ritib‘od);(». v a;particular crabodiment, the:
chimeri¢ antibody ‘Coriprisés variablc domains from a mousc anti-human CCL.20 monoclonal
‘anitibody and constant domains:from a human antibody:.

1’01181’ ‘The'invention rclates fo.the chimeric antibodics describéd heréin,: as-well as. aﬁtige‘ﬁftiindihg;
portions of the ¢himeric antibodies, the light:chains.and hieavy- ‘chains’of the:chimeric antibodies, and
pportions:of these light:and heavy. chains. The invention relates to'chimeric antibodies lacking the
-,hcavy and light'chain si gnal sequences.and chimeric antjbodics that are giycosylatcd. The ifvéntion:
‘llghg;c})angg comprist s;gnal.sequenccs. The {nvention also (cia;es,,to~gugl¢;c aq_ld, mglg_c,ul,?.s .:Sh?‘
sencodciahy of thé dbovi:chimeric:antibody heavy chains, light chains, or pértions:thicrcof, ToVCCIors
-afd host-cclis:that.comprisc-such nuceic-acids; to méthiods 6f producing thicse:any of the:above
.chimeric-antibody heayy or liglit chiaifis dr.portions. -lhé?co"f; and to methods of using:the:chimeric
-antibodics,

[0179] The binding.fuction of a.chimeric;antibody having binding specificity for hitrian CCL20:
can bé detected using any suitable'method, for cxample using assay’s which: rhonitor formation;of:a
rcomplex benween a chimeric antibody and human CCL20. (or;:€.8.,-a peptide having-an amino acid
sequince of CCL20 or.a's6lid support comprising human CCL20).

[0180] Also provided herein are;portions of the chimeric antibodies which i:ic‘lud'c-;li.'g‘jht'éiiains,
heavy chains and portions: of light and Beavy-chains. “Thesc antibody portiosis,can be:obtained or,
derived. e, & by-means: ‘desciibed hercin for humanized antibody portions.

{0181} In'oric cmbodiment, a chimeric antibody of this invention compriscs the light chaiii variable:
region of SEQ 10 NO: 10 and the:hcavy chain varxable_ rcg;on of SEQ ID:NO: 39_.gth_c hght Zhain
variabic region of SEQ 1D NO: 42 and thc heavy chairi variablc. fegion-of SEQ.ID NQ:-4}; or ibic light
. chain varigbl¢ region.of SEQID NO: 44 and-the hcavy chain variable region of SEQ:ID ' NO:43.
{0182] The.inventionalso relatestoa chimeric anfibody that has binding specificity. for human’
CCL20, comprising a light chain;variable. ;t:_giq:fmeqﬁedcc.Seleétéd-ﬁorﬁ‘thc' group consisting of: the-
li'ght chain variablé regiob in SEQ lD NO: 40, 42, 'or-cii ; and-further. compri'sing a'he'avy:éhain

SEQID NQ. 39,41, 0r43.
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[0183] The invention also relates 10, chimeric light chain comiprising the:vatiablé region in SEQ 1D
NO: 40, 42, or 44. ’

[0184] Theé invention.also relatcs 10.a chimeric heavy chain comprising the-variable region-in SEQ
1D NO: 39, 41,%0r 43. .
|0185]  1f desired; for example, for diagnostic or assay: purposes (&g, imaging); the. chimeric
antibody or.antigen;bindifg portioti thercof can ‘cofiprise a détectable label, g, as‘described herein,
for humériized antibodies. -All :'su‘ixz’ibxe-memods:ana'tcc'imiqucs:;die.s.cnfﬁqd.hc.rc'ih»féc«ibummmd
aniibodics.of this invention can also be used-for chimeric:antibodies-of the invention.

constant domain.sequences arc hurhan sequences. The term-encompasscs antibodics with scquences
defived: from human genes, -but which have been changed, e.g. t6-décredse possible-immunogenicity;.
increase affinity,climinatc.cysteines that might cause undés‘ir‘a'!‘i'l‘er‘fblai'n'g}:,ctc.- The term also
encompasses such-antibodics-produted fecombinantly in nonshuman cells, which:might imparf
Blycosylation ot typical of human-celis. Mcthods:for preparing fully human aitibodiés ar¢kiiowri iit
the ant. For example, human anti-CCL20 antibodies may be identified throgh in"vitro mc'l}iods_f such
as phage display; fibosbme display (CAT), yeast.display, and the like, or may be produced from a,
human B-¢cll of 2 humian liybridoma.celi. Alternatively, human @ﬁboﬁiwm_aysbé produced by
immunizing with.a CCL:20 antigen any of a:number. of non-human, u_a:i's’ge‘r’niciﬁhﬁnﬁlsf.céiﬁﬁrisfqg
‘within their genomes.some of all of human immunoglobuiin heavy:chain and light chain loci. in
some cribodiménts, thie.non-human animal comprising-human immunoglobulin genes is an animal
‘that has a human immunogidbulin "minilocus” (e.g:, GenPharm Intcrnational, Inc.).. In somc
cmbodiments; uman anti-CCL20 antibodies.are produced.usiiig a XENOMOUSE® (Abgenix, Inc.,
‘Fremont, CA), ' HuMAb- 1\'1}_)u's<:'ij (Mcdarex, Inc.), a'Veloclmmine®.mouse-(Regencron:
Pharadccuticals, Inc.), an AlivaMab Mouse:(Ablexis,-LLC), a KM™ mouse (Kirin Pharma USA,
1Inc.); ot the like.

[0187] “The present invention also relates to isolated and/or recombindsit:tiicleic dcids-coniprising:
'.égqucnccs' whic’h cncode & hiumanized antibody or a light,'(:hﬁin‘;opihgavy‘chai_g:t_hqrcof;mogg;c
ménoélonial antibody or a light chain or heavy chain:thereof, chimeric antibody of a light chidin-6r'
‘heavy-chain thereof, or antigen-binding portions of any of thic above, of the presefitinvention. in
‘some cmbodimenis, the present invention provides a nucleic:acid sequence selected from the group
consisting of SEQ ID'NOS: 17-32, 51-56,109, 111, and 113.

|0Y88] In somc.embodiments;, the nucleic acid molecules of the-invention-inchidé puclcic-acid
sequences that hybridize under highly stringent canditions, or that.are at léast 70%, 75%, 80%, 85%,

90%; 95%, 97%, 98% o 99% identical, to-one or more oj' the nucleic acid-sequences recited-hercin or
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to a nucleic acid sequence t:ncodinglhc amino acid sequence of aﬁx‘Qf the provided'Vy or Vg, .
sequences,
[0189] Nuclei¢ acids r¢feired to-hercin-as "i.‘v.olatc‘d’-"ort’fpui'iﬁcd”»arc,.,nugiéiqvac'ids;v.vhich have been.

(e.g.,as they exist in cells or in-a mixture of nuclei¢-acids such as a library), and include nuéleic acids
obtained by methods describéed hereid of other suitablc. mcthods. Insoine embodiments, the'isolated
nucléic.acids are-esséntially pure nucleic. acids, nucleic acids produced by chemical synthesis, nugleic
acids produced by combinations of biological and.chemical methods, or.recombinant nu¢leic acids.
which are isolated (sce, e.g:, Daughierty ef al., Nucléic Acids Res: 19(9):2471-2476(1 991); Lewis-and
Crowe, Gene 101:297-302 (1991))-

{0190} -A referénce to a nucleotide séquence encompasses its complement unless otherwisc specified.
Thus, 4 feference to a nucleic acid having.a-particular scquence.should be understood to encompass its
complementary strand, with its complementary sequence.. The term “polynuclcofide™ as referred to'
‘herein teans a polymeric; possibly isolatéd, form of iucleotides of at least 10°bases in length, cither
ribonucleotides or dco:‘cxnuclcot‘idcs or;a modified form of cither type of nucleotide. "The term
includes single and double stranded forms. '

10191] Nucleic acids referrcd to hercin as “recombinant”are nucleic-acids which have been:produced
~ by recombinant DNA methodology, including those nucleic acids that are.generated by, procedures
which fely upon a mcthod of artificial recombination, such as the:polymerase thain ’tékic‘tidri;.(éCR:)
and/or-clonipg into. a vcctor using restriction enzymes. "lh,sb‘md'“cﬂibodi'mcms; the recombinant
-nucleic acids result from recombination cvents lhat’occur-,lhrqugb the naturdl mechanisms of cells, but
are sclécted for after the introduction.into the cells of nugleic acids designed'to:allow’and maké
probable a desircd reccombination event.

10192] The present invention also-relates more specifically to isolated and/or recombinant nucleic
acids comprising a miclcotidé sequence which encodes a humanized-antibody; mouse antibody or
chimeric antibody, or an antigen-binding portion of said antibody, that hias binding specificity for
buman CCL20. In some cmbodiments, the:antibody is a'mousc;antibody of the prsent invention, a.
humanized antibody of the present ifvérition in which the iofthuman portion(s) arc:derived-from a
murine anti-CCL20 monoclonal antibody;-or'a chimeric-antibody of the-present invéntion in which

the nonhuman ;zortion(s) are_ derived fiom a murine anti-CCL20 imorioclonial antibady.

[0193] In somc cmbodiments. riucleic acids of the invention are used to producc humanized.
antibodics having binding specificity for human CCL20; mouse antibodics having binding specificity
for human CCL:20, and chimeric antibodies-having binding specificity for humar CCL20.. For
examplc, a nucleic acid (e.g.. DNA (such-ds cDNA) or RNA) or onc or morcnucicic:acids encoding a

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

[0194] Construcis of vectors suitable for:the cx_pression‘of a’humanized antibody baving:binding
specificity for human CCL20, mouse antibody-having binding specificity for human CCL20-or
chimeric antibody having binding spccificitysfor hurﬁh;’i-C'C'LZO ar¢ also provided. A varicty of:
vectors arg available, including veéctors whichi aré faintained in‘single copy or multiplc copicsina
Kost cell, of which becomerintegrated into:the chromosome(s) of a host cell. The-constructs or veciors
can be introduced into a-suitable host ccll, and.cells which express-a humanized-antibody, mouse
antibody or chimeric antibody of the prescnt invention, can-bé produiced and maintaincd in culre, A
single vector or multiple vectors can'be uscd: for:the expréssion.of a humariized antibody, mousc
antibody or chimeric antibody having binding specificity-for human CCL20:.

|0195]]: ‘Suitable.cxpression véctors, for example mammalian c¢ll expression vectors, can.also
contain a number of components, including, but riot limited to, one or'mofe of the fo,llowing: an origin.
of replication; a sélectable marker gene; one or morc expression control elements-such as a,
tfahscriptional Control eleinent.(e.g., a promoter, an enhancer, a terminator), one or morc translation
signals; and/ora signal scquence or leader sequence (encoding a “signal peptide?”) for membranc
targeting or sccretion. In a construct or veetor, a signal séquence can be provided b&‘&hc_‘g:onsixju_ct‘ or.
wector or other sourcé. 'For.cxamplc, transcriptional and/or-translatiénal signals can be.used to direct
‘expression.

[0196] In somecmbodiments, a promoter.is provided for expression of an antibody or antibody:
chain of the invéniion in a suitablc host ccll. In some-embodiments, the promoter is constitutive: In
some-crabodimients, thepromoter is inducible. The promoter may be operably linked to é niuclcic acid
encoding an antibody or-antibody chain, or an antigen-binding portion of said antibody. or chain, such that it
-dirccts expression of the encoded polypeptide. A variety of suitable promoters for prokaryotic (e.g., lac,
tac, T3, T7 prombiers fof £. coli) and'eukaryotic (g, yeast dlcohol dehydrogenase (ADH1), SV40;
iCMV) hosts are available. Those. of skill in the art will be able to select the appropriate promoier. for
cxpressing an anti-xCCL20 antibody or antigen-binding, portion thereof of the inveation.

(0197 In somc embodimeats thé vector eacoding an antibody or antibody chain of the invention
compriscs aiselcctable marker forsclection of host cells carrying the veetor. In some embodiments; the-
sc‘lcctat;lcmarke_r isa gene encoding a product that confers antibiotic or drug resistance that rnay_b‘c‘:
.uscd in prokaryotic cclls (e:g., B-lactainasc gene (ampicillin resistance), Tet gene (tetracycline:
resistancc), etc.) and eukaryotic cclls-(e.g., ncomycin (G418 or geneticin), gpt. (mycophenolic acid),
-atripicillin, or hygromycin resistance gencs). In some embodiments, the sclectable marker is ’dﬂ\_ydmfolatc'
reductase, penmitting selection with-methotrexate in a varicty of osts. Ifi some cmbodi'ments,,lhc selectable
_marker is'a gene cncoding i auxotrophic marker of thie host (e.g., LEU2, URA3, HIS3), e.g., for usc
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in yeast. In some embodiments, the veetor is a viral (e.g., baculovirus) or phage-vector. In onc.
cmbodiment, the vector is capable of integrating into the genomie of the, host céll (¢g., retroviral
vector). In'some embodiments, the vectér is a.replicable vector-and compriscs an oﬁgin of replication,
[0198] The invention thus relates to.isolated nucleic-acid molecules that encode the humanized
antibody, humanized light chaiq;,huma.nizéd heavy chain, mouse antibody, mouse -'ann'body‘. light
chain, mousc antibody heavy chain, chimcric anlib’ody, chimcr\i-cilight chain, or chimc‘rjc.hcav_y,fcha‘in‘
of this invention. The invention also relates to.isolated nucleic acid molecules-thai encode gg. 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 ihic folloWing Examples.

[0199] In some embodimicnis, a-nucléic acid or véctor-of this invention encodes ‘a’heavy chain (or-an
antigen-binding:portion théreof) or-a light;chain (or an antigen-bihding portion thercof) of the:
invention: A host cell containing both the heavy chain-cncoding nucleicacid and:the light chain--
encoding nucleic acid, or nucléic.acids encoding amigénébihding:pdrﬁans of sdid heavy.chain‘and.
said light chair, can be uséd to make.an antibody cdmprisinga"heavy’and a light chain-(or an antigen~
binding poition of the antibody). ‘The heavy-chain-encoding.nucleic acid'and the light: :chain-encoding
nucicic acid can be placed on;separate expression veetors.. They-can also ber placcd ona smglc
expression vector under the samic or differcrit.éxpression control:, See, eg. U.S.. Patent Nos:
6;331,415 and 7,662,623.

10200} Another,aspoct of the invention relates 10.a method of making an anti-human CCL20 antibody oran
antigen-binding.portion thereof of the invention, The antibody or portion-can: be: ;produced,. for example, by
the expression of one-or more recombinant’ nucleic acids’ encodmg the antibody or-portion inaguitable
host éell. The Host cell €an be:produced using any suitable method. For cxample; onc or fore éxpression
constructs described herein can be introduced into-a:suitable-bostcell; aﬁdithéirééu'l'tih‘g.;ceil. -can’be
maintaincd under conditions suitable for expression‘of the cdnswuct(s)‘ot‘vcétoé(‘s), In:some:
embodimcents, the resuiting cell is:maintaincd:iniculture, in an-animal, or-in-a planL Suitablcthost cells.
cai be prokarystic, including bacterial cclls such as £."coli,(e;g., strain DH5a™ (Invitrogen;
Carlsbad,fCA'_‘)),- B. subtilis and/or ofher sujtable bacteria; cukaryotic cells, such asfungal.or yeast-cells:
(e.g:, Pichia pastoris, Aspergillus sp.; Saccharomyces cerévisiae; Schizosdaccharoiyces pombe;
Neurospora:crassa), ot other lower eukaryotic cells; and cell$ of higher cukaryotes such as:those from
inseéts (e.g.. Drosophila Schncider S2 cells, S{9 insect, célls (WO 94/26087 (O'Connor), TNSB1-4.
(HlGl[ 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 (eg.s ATCC Accession No. CRL-
'9096), CHO DG44 (Urlaub and Chasin., Proc. Natl. Acac. Sci. USA 77(7):4216-4220 (1980)), 293
‘(ATCC Accession No. CRL-1573), HeLa {ATCC.Accession No. CCL-2), CV1 (ATCC Accession
No. CCL-70), WOE (Dailey-er af., J. Virol.'54:739-749 ( 1985)),3T3, 293T (Pear etal., Proc..Natl.
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Acad. Sci. U.S.A. 90:8392-8396 (1993)), NSO-cells, SP2/0 cells,"'HuT 78 cells and the likc)), or'plarits
(e.g.; tobacco, lemna (duckweed), and algae): (Sec, for examplc, Ausubtl-ef al., eds: Cuirrent
Protocols'in Molecular Biology, Greene Publishing Associates.and:John Wiley & Sons Inc. ( l 993))..
certain crmbodimentis, the host ccll is an isolated hogst ¢éll or ispart of a-cell ¢ulture.

[0201] The prescat invention also relatds 16 célls comprisiiig a nucleic-acid or'a vector of the
invention. In Some cmbddimchts-,{-tﬁe‘ vector is an cxprcss'ion véctor. In some embodiments, ong-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 4 chimeric antibody or antigen-binding portion:thereof, said antibody or
portion having binding specificity for human CCL20, or one or more constructs:comprising such
nucleicacid(s),-can be introduced into a suitablc host ccll by a method appropriate to the host ccll
selected. In.some embodimerits, the method of introduction is, eig., transformation; transfection,
clcctroporation; or infection. In sonie‘embodiments, the nuclcic ac"id(é),. are;_opcrably linked:to:one or-
more ckpression control:clements. In certain cmbodiments, the.nucleic acid(s) are.in-a vector;ina
construct created by processes in the cell, or integrated into the hosi-cell genome. Host cells can be
maintained under conditions suitable for‘¢xpression. ‘In-some cmibodiments, these. conditions:
comiprisc the presence of an inducer,.or-of suitable media (supplemented: with, e.g., appropriate salts;

. growih factors, antibiotic, nutritional supplements, cte.), whercby. the-cncoded polypeptide(s) are
produced. These processes encompasses expression ina host cell (e.g., a mammary gland cell) of a
transgenic.animal.of plant (e’g., tobacco) (sce eig., WO 92/03918). In some cmbodiments, the
antibodics or portions are isolated from the host ceils, culture medium, or milk.

{0202] The invention also_relates fo fusion proteins in which an astibody or portion of the invention

(e.g., a:humanized antibody or portion) is linked to another moicty (e.g% a'moiety which docs:not.

occur in antibodies as found in nature) in:an N-tenninal location, C-terminal location or.internal to-the

fusion protein. In some embodiments, the fusion protein can be produced bythe insertion of a nuclei¢
acid.cncoding an antibody scquence(s) into a suitable cxpression vector; such as.a ‘pE‘I‘.-Vccjmr'A(e.‘g:,-
pET-15b, Novagen), a phage vector (e.g., PCANTAB 5 E, Phiarmacia), or other vector {e.g. pRIT2T

Proteiti A- fusion vector; Pharmacia). The. resulting construct can be introduced into a.suitablc host_

cell for expression. In some-cmbodiments, the expressed fusion protéins are isolated or puri fied from

a cell lysate by means of a suitable.affinity matiix (see, e.g., Current Protocols in Molecular Bioiog)z

(Ausubel eral., Eds., Vol. 2, Suppl. 26, pp. 16:4.1-16.7.8(199 1)).

10203] The invention rclates toa host cell 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 chimeric:heavy chdin:or-a chimeric light chain, of ihe.
.invention). The invention:alsorelates to a-host cell ‘tha'i-‘cbihpﬁsés’?’ré‘cbrhbiﬁantiﬁucléic.aéid(g;)
cencoding an aritigen-binding portion 6f thcintiboqy,of;iis.ch’aihs: In.some embodiments, thehost cell
‘comprises a recombinant véctor of fhe.invention as referred to'herein: In some.embodiments; siid
“recombinant vector is an expression: vector. I -certain ¢jmbédi@gdt$fséidTi‘écombirfant.-vccmrfis“féi
mammalian ccll expression vector:
[0204] The invention also.relateS'tod methd of preparing an aniibody_or-portion; or a.heavyor
light chain.thereof, of this invention. . fn one-cmbodiment, the:method comprises maintaining ahost
ccll of the invention as described hercin under conditions-appropriate for cxpréssion-of.the antibody or
portion-or hcayy and/or light chain theteof. in some critbodiments, the host ¢eikcontains.onc:or more
isolatcd nucléic dcids that'encode thé:antibady or-poition, or heavy and/or light chain-thereof, of the
invention: In:soime embodiments, the host.cellis.cultured on a substrate or.in suspension: In'some
embodiments, the:method further comprises the step of purifyingor isolating thé hntiiidﬁg'or antibody
¢hain;
[0205). The invention furthicr refates io a method of preparing antibodies:or antigen-binding poitions'
thereof through phage disp{ay. In'some cmbodiments, a haive aniibody phage display hbrar); on
CCL20 antigen is:panncd. In-som¢ émbodiments,'a méthod of preparing antibodics through-guided .
scléction isused (sec; e.g.,'U.S. Patent Publication No: US 2006:0251658 Al): .In.certain
crabodimints, a-custom libra_r’y».bu'i_i!"a_round;,’for example; a fixed heavy chain-(and/or. light ¢haiti)
CDR3 region of a’known antj-CCL20 aritibody-is created. The.CDR1 and CDR2 rcgions of the heavy®
and light-chains:can be-derived from a naive fepertoirc (‘Osbum;é:.ala,;.Me_thods‘362‘6’1‘-6_8 (2005)). I
ohe cmbodiment, anti-CCL20 scFvs are-gencrated from scFv naive antibody librarics which-arc.used
16.0btain mouse-kuman.chimeric antibodies with'the désired binding propertics. - These.librariés inay
be screened for antibodies with the desired binding properties. 1n some embodiments;.scFy-phage
‘libraries are used. In certain embodiments, scFvs which recognize human CCL20 arg isolated from. -
sckv guided sclection libraries following a serics of repeaicd sclection cyclés on-récombinarit humién
CCL20.cssentially as described in Vaughan ef al. Nature. Biotech:14:309-314 (1996). 1o bricf;
foliowing incubation with the library, the ifmobilized atigén, which is pgq-gQu;iled‘to‘ paramagnetic:
‘beads, dnd bound phage can be recovered by magnetic separation whilc unbound phage is.wished:
4way. Bound phage.can‘then be rescued as described by Vaughan ¢t al. (1996; supra) and the!
‘sélection process repeatcd.
'10206] In a particular embodiment, ‘a.librdxjy is constructed consisting of the entire variable domain
‘of the heavy chain of a mouse anti-CCL20 antibody-fused in a §ingle chain format to a repertoire.of.
naive human light chain variable regions.. Afier sclection, the humian light chain variable regions that

complement.the-mousc heavy chain variable regions.are identified. A library is then constructed
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Gonisisting of the repertoire of human light chain variabl regionsisclected as described above-fused id
.a single chain format to.a chimeric beayy-¢hain-variable region consisting of naive huffidn'CDR 1"atid
.CDR2'regions and a fixed CDR3 région from:thie mouse-anti:GCL20 antibady heavy chain variable
.domiain. After selection for CCL20.bindors, the best binding cloncs are sclected. Eive, of the six'CDR

regions.can be human in-origin while the CDR3 of the heavy-chain variable region can befidentical 16

the on'gi‘nal, CDR3 of the mouse heavy chain variablc domain.

[0207) In somé cmbodiments, selections afe perforined using €CL20.coupled to DYNABEADS M-
-270 amin¢ »(Dynal_),:‘aci’:o’rdiﬁgg to the:manufacturer’s recommendations. 'lia.some;embodiments, '

selcctions using biotinylated CCL20 can be prepared using the:primaty afnifie Specific reagnt
succinimidyl-6-(biofinamido) hexarioatc following the riabufactirei’s ifstructions (EZlink NHS LC:

Biotin, Piéfce).

[0208]  In somc enibodiments:outputsfromiselcctions are.tesied as periplasmic preparafiéns inhigh
-throughput:screens based on compctition assays which:measurc:thciability of the 8¢Fvs vpré"s"ch't.iﬁ!tlli'c’
. periplasmic.preparation to ¢ompetc for binding 16 CGL20.

[0209] Samples that arc able tb-'compctc‘inithc':'l‘ii'ghfihroug’hg_ur‘scrc,cns may be:subjccied to DNA

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

then-be expressed and purified as.scFvs or 1gGs and-asscssed for their'abilityto bind CCL20,
neutralize CCL200t:a-Combitiation thercof, é.2:, using'assays such g antibody-dependent.cell
micdiated cytotoxicity, (ADCC) assay and complement dependent cytotoxicity (CDC) assay. - Purified
scFv-preparations.can then-be preparcd as described in‘Example 3.of WO 01/66754. Protéin-
concentrations of purificd $¢Fv. prepardtions Were detcrmincd u§i‘i\g_‘,thé~8‘('3}’£ imcikiod (Pierce).

Similaf approaches can'be uséd to sérec for'an optimal partner (the opposite chain).of a:fixed lel‘-

length antibody heavy. or light chain-or heavy-or:light chain variable domain.

[0210] Inanother cmbodiiment, an anti-human CEL20 antibody or.an aﬁtig_énébindinggpbni‘on

thereof, as:described hercin; is first uscd'to-sélett heavy and light chain-sequénces having,similar

binding activity. toward CCL20,-using -tﬁe‘epitope'impxinting methods described:in PCT Publication

No. W0O93/06213; incorporatcd herein by-reference. ‘In-certain ‘e’mﬁdﬁifrgehis’gith‘é?aﬁ'tibod! librarics

used in this method are scFv.libraries preparéd and screeried as described in PCT Publication No. WO

92/01047, McCafforty &.al, Natiie 348:552-554 (1990); and Griffiths et al., EMBQJ: 12:125:734

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

screencd-using human CCL20 as‘the antigen.

{0211} Once initial V and Vyy-doniains are sclected, “mix and match” experiments can be

performed, in.which differcnt pairs of the:initially selected Vi and Vi scgments:are screencd for

CCL20 binding to select:preferred Vi/ V)i pair combinations. Additionally, to; furthierimprove the:

quality of the antibody; the V. and" Vj; Seginents of the preferred Vo /Vyy pair(s) can be randomly

52



‘mutaed in a process snalogous {0 the in vivo somatic mufaiion process fesporisible foraffinity
‘matiration of antibodics-during & iatiiral inimunc:response. In soific embodiments,the:random
‘miutations oceur within'the CDR3 region of Vyy andfor Vy. In‘certain embodiments,.this in vitro-
‘a’fﬁnix_y mituration is accomplished by, e.g.,.amplifying Vi and Vdomains using PCR: primers
complimentary to the Vi CDR3 or V- CDR3, respectively, wherein the primers have been “spiked”™
‘with a random mixture.of the four huclcotide bases.at certain positions such that the resultant PCR.
‘products encode Vi and Vy: segments into which.random mutations: have been infroduced into-the Vi
and/or. V. CDR3 rcgions. These: randomly mutatod Viand Vi, seginents; can beé.re-sereched.for
binding to-CCL20..

[0212) Following scrécning &nd isolation-of an anti-CCL20 antibody"of the:invention‘from:a
.rc‘co'xhbih'am 'amib'ody display. li'brary nucleic: acids‘cncod‘ing'ﬂxe sélocie’d‘aniibody cé‘nf-BcfréEd’v'érb&

' by‘s}andaxd _rccgmbmant DNA'tqchmqucs. ln.-some.embodlmcntsi the .nucicx,c'gud.n,s_-furthc;
manipulated t6 créate othier-antibody forms-of the invention, as-described herein, In ceftain,
ériibodiments, to express a recombinant human antibody-isoldied by:screening 6.4 éombiiiatorial
library, thc DNA cneoding:the antibody is:cloned into ii‘-r’ébbxﬁljiﬁanﬁ:’k@réséidnf.\‘f'cc'_lp_’r;andi'in,l[odjxccd
into rammalian'host célls, :dcscribed hercin.

[0213] In a panticularcmbodimerit; ‘the invention provndcs a.method.of producing-a: hybndoma that
scercles-a monocional antibody that has binding specificity for-human . €CL20,: compnsmg
administering lymphocytes of a CCL20 transg;mc Thouse to:a~,non<lmns_g;mc mo,u;c_.,bav;_ng _ft,lig;_s_,a_m,q
sirain (é:g., €D1) ds the human CCL20.transgenic: mouse, thercby-producing an immunjzed, nén-
transgénic.mousc. Splcnocytcs of the immunized, non-tranisgenic-mousé arc:-contacied with.
immortalized cells, thereby-producing fused:célls, and the:fused Celli‘afe;maintained-under conditions
in which-hybridomds ihaf secretca’monoclonal .annbody hav,ng)_mdmg,sp,egﬁcx.t){.f,or human:CCL:20
are produced, thercby producing a hybridoma-that secretes.a mqngc'lpqz;fl:éiﬁtibo:gly-’fth‘a't.h_a;;.bmdmg
prClﬁClty for human.CCL20. .

[0214] ‘The present invention alSo provides methods of p prcpanng fniitated-forms:of the antizCCL20.
anitibodies and antigen-binding portions thereof of the invention: In some: cmibodimerits, the
antibodiés or portions arc-mutated in the vaﬁablc <domains-of the heavy-and/or light chiaias.. In €crtin
embodiments, said mutation-alters-one or more binding'piopertics:of the- Mtfbo‘d"y or po‘rt'i"dn - In
particular cmbodimcits, 8 mutation is made in:onc.or morc: .of the CDR’ ‘regions-to- increasc or
decrease the Kp of the anti-CCL20 anubody or pomon, ‘to’increase;or decrease Ky, OF t0. altcr the -
:bmdmg.spccnf city of the antibody or-portion. Techitiques ifi sue:dnrcctcd.muxag_encsgs arc.well-
known in‘ihe art. Scc e.g. Samibrook er.al. énd’ Ausiibel et al., supra., In another embodiment, one or

mofe mutations dre made at 4d-amino acid residuc that is’known 1o be-changed compared to:the
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germlinc in a monoclonal antibody of the invention. In certain cmbodiments, the muiations.are made
:in;a CDR region or.framework region of a:variable domain, of in-a constant domaift. lna particular:
-cmbodinicat, the mutations are made in a variable domain: ‘1i:§6meé-crbodimerits, oric or:more
fmutations dre madé at an amino acid.residie that is known to be changed.compared to:the germlinc.in
4 CDR fegion or framework region of a variabie domain of an antibody or poriion of the invefition:
{0215] In another cmbodiment, the framework region is' mutated” so:that theiresilling framework
_region(s) have the afnirio acid sequenice 6f the:correspondinggermiine gene., In:certain.cmbodiments;.
ofc. o more mutations arc.niade in a framework region orconstant-domain {0 increase the Half-lifé-of
the anti-CCL20 antibody orportion. Sece.g. PCT Publication WQ:00/09560. livcertain’® -
embodiments, a mutaiion in a framework region or constarit.domain:is rade-toalter the

iinmunogenicify of thé antibody, or to provide a site for. covalentornon=covalent binding to another

molecule. ‘According to the invention, a single antibody or portion may-bave-mutdtioss in Ay orie-of

n°the.constantdomain.

_inorc:of the'CDRs or framework regions-of the variable domidin’os

j0216] Anti-CCL20 antibodics or antigen-bindirig poftions thiercof of the invention alsorcan.be:
produéed (ransgenically-through the gencration of a.mammal:oriplant thatis;transgenic for the
antibody:heavy and light.chain scquences of interest and:production of the antibddy i a recdvSrablé
form:thcréfrom. In some cmbodiments, the aiiti-CCL20:antibédics or pfinibr’ls:ai"e"pt‘bduced:‘:'in,__an;d
recovered from, the milk-of goats, ¢ows; 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 embodimenfs, npp-:hg}nan transgenic. animals-that:
comprisc human:antibody loci are immunized with hurnan GCL:20°6r an imlﬁnnbg_pni'cpdn‘idn
thercof, as described above: Methods for making antibodics'in plants are:described, e.g., in U'S,
Patcnt Nos. 6,046,037 arid 5,959,177

{0217} In'somc cmbodiments, non-humantransgenic animals‘or planfs-are prodiced by.‘.imrbdu"éirig'
onc or more nucleic acid. molecules encoding-an anti-CCL:20 dntibody oF poftion fthe inventiontinto:
the:animal.or plant by standard transgesi¢'téchniques: -see.ﬁi;;gan and U.S: Patent'No. 6,417,429,
supra. In‘certain einbodiments, transgenic.cells-used.for making the transgenic animal can-bé
émbryonic stem cclls or:somatic cclls ora fertilized egg. In some embodiménts, the hon-human,
transgenic animals or pldnts are chimeric, nonchimeric-hetcrozygotes, or nonchimeric homozygotes.
Scc;-&.¢.; Hogan ef al.;. Manipulating the. Mouse Emibryo.. A .l,,q_I;Qratq_r'y:Mq{ugdl 27¢d., Cold Spring
Hatbor Press (1999); ‘Jackson et.al., Mouse Genetics and Transgenics: A Practicdl Appréach, Oxford
University Press,(2000); and Pinkert, Transgenic Animal Technology: A lja'bb"f'at‘or.y Haridbook,
Academic:Press (1999). 'In Some embodiments, the nof-human transgenic_animals.or plants have a
targéted disruption. and replacement by-a targcting construct that encodes a 'heavy chain and/ord-light
‘chidin of intcrest. In.cortain embodiments,. the-transgenic animals or plants comprise and expréss

nucleic acid imolcculescncoding heavy and light chains that specifically bind to"human'CCL20. The
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aniti-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, ¢attle. or-horses.
The non-human transgenic animal may express the 'énéodédpdljpépﬁdq&jn blood, milk, urine, saliva,.
“tears, mucus.and other bodily fluids. ’

[0218] The:antibodics-and antigenzbinding portions thercof of thic inyention.arc useful in iutralizing
CCL20-induced chemoattraction of, e:g., CCR6+ cells such A‘a"sir’“funatﬁr‘e dendritic cells (DC),
cffector/memory T-cells, and B-¢ells. The antibodics.and portions may thus be'useful in-treating 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 porfions of this
invention include; without limitation, Gravé's discase, vifiligo, hyperthyroidism, theumatoid arthritis;
psoriasis, atopic défmatitis; contact detmiatitis, Crohn’s. disease, ‘inflammatory bowel disease, B-cell.
mﬂign‘mbiés} breast-ddenocarcinoma; chronic hepatitis, contact-dermatitis, glioblastoma,
hepatocellular carcinoma, human papillomavirus infection of the cervix,-mycosis fungoides,
pancreatic.adenocarcinoma, be‘r'ioddht'zilfdiscdse,-’tfiymid‘fpapiilaxy carcinoma, pustulosis palmaris ct.
plantaris, conditions associated with maculopapular exanthema, epidermolysis bullosa, alopecia
arcata},multiple,scicrosis; polymyosil,is, dermatomyositis; Behcet's discase, acute generalized
cxanthematous pustulosis, vasculitides, juvenile-idiopathic arthritis, sarcoidosis, bronchial asthma,
allergic thinitis, renal allograft rejeétion, gtaﬂ-véréus:host‘diééaﬁc, liver allograft rejection, chronic
obsiructive putmonary iii'sca.éc,-_"cy_s't’ic‘.ﬁbrosis,,ngmcmloncphﬁtis, respiratory syncytial virus
infection, multiple.mycloma, and.Langerhans, cellhistiocytosis: Tn some.cmbodiments, the invention
provides methods for treating any CCRé-associated condition.

10219] Accordingly; the invention provides methods for treating inflammation, an autoimmuine
discase, or canccr by administering :an effcctive amount of an antibody or portiori of the inverition to a
subject in necd thercof. In some.embodiments, the subject is a.human patieit baving or at risk for
‘having an autoimmune discasc; a éancci'_, and/or inflammation. 1n some cmbodiments, the antibody or
pdriion is administcred prophylactically to prevent onset or relapse of inflammation, aufoimmunc
‘diséasc;",' or cancef.

[0220] Antibodies and antigen-binding portioris-thereof of this invention Gan be administered to an
‘individual (e.g., a hurhan) alonc or'in conjunction with another agent in'a.combination therapy. The
antibodics or poitions.can be admiinistered before; as an admixturc with, separately but concurrently with, or
subscquent to-administration of the additional agent; In some embodiments, the additional agent is sclected
from the group inchuding, but not limited o: inhibitors of immuno-stimulatory cytokines (e.g., anti-TNF-a
MAbs), immunc cell eliminators (e.g., anti-CD20 MAbs), blockers-of accessory molccules (e:g.
Abatacept), discisc-modifying agents for theumatic diseascs (e.g., non-stcroidal anti-inflammatory

-drugs '(NSA] Ds),'m'cthotrexatc,, retinoic-acids, and vitamin D3 analogs), and immunosuppressants
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(e.g., calcineurin inhibitors). 1n some embodiments, the-additional agent is sélected from, the group
including, but not limited to: sicroidal agerits, immunomodulatory agents, Somatostatic ageats,
-conventional immunotherapeutic 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 cancer treatmént such as ¢hemothierapy, sufgery, or radiation; or’
with another targeted therapy such as anﬁ-VEGF.antiboély‘thérapy. .In some embodiments, anti-
CCL20 antibo'dy therapy can be used in‘conjunction with a prophylactic.regimen. In onc |
‘embodiment, a synthetic:peptide, mimetic.can be-administered in conjunction with an afitibody ‘of the
prescnt invention. In apother embodiment, hormone thérapy can.be administéred ih"coqjjxnciibn with
:an antibody .of portioh.of the presént invention.

{0221] In onciembodiment, the anitibodies or antigen-binding portions:of the invention-are
‘administered-alonc or in combination with.an amidnﬂqmiﬁéiéd agent. Anti-inflaisiatory. agents that
‘may be administered with the antibodies of the inventioni-includé, but are not limited-to;.
conticosteroids.(¢.g. betamethasone, budesonide, cortisone, dexamethasone, hydrocortisone,
‘mcthylprednisolone, prednisolone, prednisone, and. triamcinolone), nonstcroidal anti-inflimmatory,
drugs (e.g., balsalazide, celecoxib, (_ijcquégaq! diflunisal, ctodola¢, fenoprofen, floctafenine;
flurbiprofcn, ibuprofen, indomcthatin, ketoprofen, méclofenamate, mefenamic acid, mcloxicam,.
.riabumetong; naproxén, olsalazine, oxaprozih,. phenylbutazonc, piroxicam, salsalate, sulindac;
tenoxicam, tiaprofenic acid, and tolmetin),-as well a$.acetaminophen, antihiistaminés;;
aminoarylcarboxylic acid derivatives, arylacetic acidderivatives, aiyibuty'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, amixetrinc, bendazac, benzydamine, ‘bucolome;
difenpiramide, ditazol, emorfazonc, guaiazulénc, habumetone, nimesulide, orgotcin, ‘oxaceprol,
paranyline, perisoxal, pifoxime, proquazone, proxazolc; and-tenidap.

{0222] Conventional nonspecific:immunosuppressive ageiits that may bé ddmiriistered i
combination'with the antibodics of the invention include, but.are not limited to; steroids, cyclosporine,
cyclosporine analogs, ¢yclophosphamide ‘mcﬂ;ylprednison,c. prednisonc,-azathioprine, FK-506, 15-
deoxyspergualin, natalizumab, and othcr-immunosuppressive agents thit act by suppressing the:
function of responding T cells:

{0223} In some émbodiments; the antibodies-or. antigen-binding portions-of the invention are
administered 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™ (myqophcnolatp). Azathioprinc, glucorticostcroids, AVONEX™ (interféron-beta 1A),
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and RAPAMUNE™ (sirolimus). 1n onc embodiment, immunosuppressants may be uscd to-prevent
rejection of organ or bon¢ marrow transplantation..

10224]  In.somc.cmbodiments, the antibodics or antigen-binding portions of the invention-arc
administered in combination with a chemotherapéutic agent. Chemotherapeutic agents that may be
administered with the antibodies of the invention include,-but are not limited to,.antibiotic derivatives-
(e.g., doxorubicin, bleomycin, daunorubicin, and dactinomycin); antiestrogens (e:g., tamoxifén);
‘antimetabolites ('e.g.,.‘ﬂu,qrou{acil, 5-FU, floxuriding, interferon alphia-2b, glutamic acid, plicamycin,.
‘mercaplopurine, and 6:thioguaning); cytotoxic agéats (€., carmusting, BCNU; jomustine, CCNU,
‘cytosine arabinoside, cyélbphdéphdrﬁihc; CStramu'stihct.-hymeyuma, procarbazine, mitomycin,
busulfan, 'cis-‘piatin"z and vincristine:sulfaic); hormones (e.g., medroxyprogesterone, estramustific.
phosphate sodium, ethinyl cstradiol, estradiol, epincphrinc, mcgestrol 'zicétété;.m'c,l‘ﬁyltcsmstc'rgpc,
dicthylstilbestro! diphosphate, chlorotrianiscic; anid testolactone); nitrogen mustard:derivativesi(e:g.;
mephalen, chorambucil, mcchloretiamine (nitrogen,mustard)-and thiotepa); sterids and combinatiofi$
(e.g., bethamcthasone sodium phospliate); and others (e.g:, dicarbazine, éﬁﬁifagjna‘sq,*m{tbtﬁﬁc;
vincristing:sulfate, vinblastine sulfate, rituximab; and ctoposide).

j0225] in some efibodiments, thc-dntibodies or ant'i_gen—bindiﬁg'poni’ons’oﬁ(fxe invention arc
admiiistéred in combination with.a TNE antagonist, TNF antagonists that may.be’administércd with.
the antibodics or antigen-binding-portions-of tl:efiq,i'cntipn.iricli:dc!;b'ut'.aié"r‘ibt.linﬁtcd*td,ﬁiﬂiﬁimab.
(REMICADE™Y), adalimumab (HUMIRA™), vc’cﬁc’:]izuxﬁa'b.pég”dl' (CIMZIA™}, golimumab
(SIMPONI™), ctancreept (ENBREL™), xanthing deriviatives (e:g. pentoxifyline) and bupropion:
(WELLBURTINTM, ZY BANTM™),

[0226] In some cmbodiments, the antibodics or afitigen-binding portions:of the invention are:
administered alone or in combination:with on¢ior more'intravenous imm;‘mqg'ldpuqulprg‘p_grati'oiis;
Intravenbus immusie globulin p'rc;;gar,éﬁogs,tha( may be-administered with the antibodies or portions of
thc invention'include; but not limited zo,'_GAMM},\‘i{f». IVEEGAM™, SANDOGLOBULIN™,
GAMMAGARD S/D™, and GAMIMUNE™. in some embodiments, the-antibodics or'antigen-
binding portions of the invention-arc administered in combination with intraverious imiric globulin
preparations in transplantation therapy (¢.g., bonc.marrow trans‘[ilziﬁi).-

10227] 1a sonic embodiinenis, the antibodies or antigen-binding portions of the invention are:
administeréd in combination with'cytokines or qytgkihe antagonists. In some embodiments, the:
antibodies, or antigen-binding portions-of the invention may b¢ administered with.any cytokine:or
cytokine:antagonist, ificliding, but act limiited to; 1L2,13; 1L4, ILS, IL6, 1L7, IL10, IL12, IL:13,
IL15, anti-CD40, CD40L., IFN-y and TNE-a or any-antagonist thereof. 1n sorne embodiments; the
antibodics, or antigen-binding portions of the ifvention may bé-adniinistéred with"any intericukin or
intcrlcukin antagonist, including, but not litnited to, IL- l-’alf;ba, IL-1beta, IL-2, IL-3, IL-4, IL-5,'IL-6,
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L7, IL-8, IL:9, IL=10, iL+11, IL-12, IL<13,1L-14, 1-15, IE:16, 1L-17, TE-18;1L-19, IL320, and 1L:
21 or any, antagonist thercof.: .

{0228} In soxﬂc‘:.cmb"oﬁinic‘ﬂt‘g,‘ the antibodies or ant,i'gcui-ja‘i.i\digg portions.of the'invention are
-adrhinistered in combination with onc;or more chemokines-or.chemokine ﬁ@@ﬁ#@e _Inispecific.
cmbodiments, the antibodies: or antigen-binding portiofs'6f the ifiveition-are adiinistered in.
comibination'with an o(CxC) éhemokiné seletted from the:group consisting of gaimimia-interferon
inducible protein-10'(yIP-10), inférlcukin-8 (IL-8), platélet facior4 (PE4), neutrophil actiVating;
protein (NAP-2), GRO-a, GRO-B, GRO-y, neiirophil-activating peptide.(ENA-78); granulocyte:
chemoattraciant proiein-2 (GCP-2), aiid strofisil cell-dérived factor-1 (\SDFf-'!‘,Adr!p‘r'e‘-B’c”ell‘
RANTES (fegulaicd:on aciivation, hormial T éxpressed and secreted), macrophage.inflammatory
‘Protein-1. alpha (MIP-1¢); iiacrophage inflammatory protein-1. beta (MIP-1B), monocyte chemotacfi¢
protéin-1 (MCP:1), fioaocyte chemotactic proicin<2 (MCP:2),monocyte chemotactic. protcii-3:
(MCP-3),'monocyte chemotactic:protcin-4 (MCP-4) macrophagéinflammiatory protein-1 gamma-
(MIP-1y), mag;oéhng inflammatory, protéin:3 aIpﬁé‘.‘fM!P—B@)‘,‘lﬁdcro,fﬁbhgeviuﬂérﬁmatbx;g protein:3
beta (MIP-3(3), macrophage inflammétory protcin-4 (MIP-4/DE-CK-1/PARC), cotaxin;Exodus, and
-1-309;-and/or the. ¥(C) chemokine, lymphotaciin; or'any antagonist'thereof.

10229] In some embodiments, the antibodies or anligen'~bindiqg’porﬁons,o'ﬁ ghc'inVentiqn arc;
administercd With chemokine beta-8, ciemokine beta- 1, and/or macrophage;inflammatory. profein-4,
orany. antagonist thereof. In a preferred embodiment, the:antibodics or antigefi-binding portions of
the invention are administered \%/ith,.(;hemok‘ine, beta-8 or an antagonist thereof:

10230) I some embodimenis, thé-antibodies or antigen:binding portions of the ibvention.are:
administered’in commbination with an JL-4 antagonist.. IL-4 antagonists that may bc-administered with
the anubody and-antibody compositions of the invention include, but are not liniited to:-soluble IL-4
receptor-polypeptides, n‘igl_‘timciié forms of soluble TL-4 receptor polypeptidcs, anti-1L-4 receptor.
antibodics that birid thé 1L-4 feceptor without transducing the biological signaliclicited by-1L-4, anii--
1L4 antibadics that block binding-of-[L-4 t0-onc.or more IL-4 reccptors; and uteins of IL-4 thatbind
IL-4 reccptors but do-not transdusce the biological signal elicitéd by 1L-4.. Prefcrably, the:dnti-1LA
antibodies cmploycd accordirig (0 this' nicthod are Tnonoclonal antibodics; antigen-binding portions
thercof may-also be eniploed..

10231]  In-some:cmbodiments, ihe antibodics or antigen-binding portions of the:inventioh-are’
administered in combination with membersof the TNF.farily, or antagonists:thercof. Insome’
’c‘rﬂbodil;néms;. the-antibodics of dﬁliggn-binding portions of the.invention.are administered it
combination with agents that include, but are not limited to, soluble-forms of TNF-q, lynipliotoXin-

‘aipha (LT alpha, also known as TNF-beta), LT-beta (found in-compléx hetcrotrimer LT-dlpha2-beta),
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.OPGL, FasL, CD27L, CD30L, CD40L."4-1BBL, D¢R3; OX40L, TNF-garhma (litemétional:
‘Publication No. WO 96/14328); AIM-I (Intéiriational Piblication No: W0:97/33899);ciidokine:alpha:
‘(International Publication No:' WO 98/.0288(})";»OPQ.'n‘cUtfdki'ﬁé“ealplxa%(:ﬁnémagional; Publication No:
WO 98/18921); OX40; ricrve growth factor (NGF), soluble:forms of Fas, €D30; CD27, €D40/4-188B;
“FR2.(International Publication No. WO 96/34095),.DR3 (Intcmatiofial Publication No: WO
'97/33904), DR (Intemationial Publication No. WO 98/32856); TRS (liitétnational Pusblication No.
"WO 98/30693), TR6 (International Publication No. WO 98/30694); TR7.(International:Pubfication
No. WO 98/41629), TRANK, TR9, (Intemational Publication'No. WO 98/56892), TR 10.(Iniémationdl,
Publication. No; WO,98/54202), 312C2 (intemational Publication No. WO 98/06842), TR12, and
solublc forms CD154, CD70, and CDI53; 6 any-aritagonistthercof.

[0232) ‘AS used héréin, the térm '!th‘cr'a}pcul"i'c;'illy cffective amount” refers to an amount.of the
admiinistered therapeutic.agent ihat will relieve or prevent to some cxtent:one-6r moreiof the:
symptoms of the disorder being treated. An cffective arhourit.of anti-CCL20 antibﬁdx.df‘mtigen-
binding portion thercof for ircdiing a-diseasé-is an améuntthat helps the treated subject to:reach ope-
or more desired ¢linical end points.

[0233j I some embodiments, to minimize immunogenicity, a humanized antibody or portion:is
uscd to treat'a. human patient in therapéutic methods and céﬁ{@osiiibﬁs:oftﬁi§ ifiveiition: nicascs;
wherc repéated-administrition i$ not ficcessary, in some embodiments, it:may-also:bc.appropriate. to'
sdminister a riiouse of chimeric antibody:or:portion of the,inyention to a human patierit:

[0234] Insomc cmbodjmqni;,,,lbq_ant'il;o'dié'sjbr:an'ligcﬁ—biiiding’poriio’n's'thticbi’sdﬁtheﬁhvcmipn
may be used to-ireat an individual who has’previously been trcated with,-je_{g‘;., inhibitors:of:immuno=
‘stimulaiory cytokincs (e.g.; ariti-TNF:o- MAbs); immunc cell climinators (e.g;, anti:CD20 MAbS),
and/or blockers of accessory‘molecules (e:g. Abatacept). 'In some embodiments, the anti

portions arc used to treat-a paticnt who has developed-primary non-responsivencss-or.a gradual

decline in responsg rate to these other treatmenis. ‘

[0235] The-antibody or antigen-binding poriion thireof of thiis invention can.be adminisiercd-in a.
‘sitigle unit dose or multiple doses at any time:point decmed appropriate. by a health care providér. The:
dosage can be determined by methods knpgnsiq the artand can be dependent; f6F example; upon’the
"individual’s age, sensitivity, tolcrancé and overall well-being. Any;administration method accepted in the
ait may be employed suitably-for the antibodiesand portions of the invention, including, ‘but nof necessarily.
limited to, parenteral (e.g., inravenous, intraarterial, intramuscular, intrathecal, intraperitoical,
subcutancous injection), oral (e.g:, dietary), locally, topical, inhalation (e.g., intrabronchial, intranasal
or.oral ‘inhalation, intrahasal drops), or rectal, depénding on the discase or condition to be treated. In.gne
‘émbodiricnt, the antibody or portion is administered parenterally.



[0236) Formulation will vary according.to the route of administration sclectcd (e:g.,’solutjon,
cmulsion). An appropriate comiposition comprising the antibody or portion:to be administered canibe
prepared in a physiologically acceptable vehicle or carricr. The compositiori can comprise. multiplc doses:or
bc a'single. unit dds¢ composition. For solutions-or qmulsions,.Suitablc,ééxﬁcrsiﬂclud"c,;f_‘ét"cg(zimplc_,_
‘aqueous or alcoholic/aqucous Soluticns, emulsions, or.suspensions, including saline and-buifféred
niedia. Parcnteral vehicles can inélude sodium chioridé. solution, Ringér’s dextrose,. dextroséiand
‘Sodiuim. chloride, lactated Ringer’s or fixed oils.. Intravenous véhicles éafi inthidé various additives,
preservatives, or fluid; itrient or éléctrolyte repienishers (:S_cp,‘genmfly,_{k‘eihiﬁg:tbn?f Pharmiaceuiical
Sciences, T7th Edition; Mack Publishing Co,, PA, 1985). For inhalation, the:compound an.bé solubilized
acrdsol dispenser).

[0237] Désage regimens niay be adjusted to provide the optimum desircd fesponse: ‘In.¢ertdin
embodiments, a single bolus may be adiinistered; several divided doses.may-be administcred over
dby: the exigencics;ofilic

tifme, or the dose may-be proportionally reduced or in¢reased a¥indicate
therdpeutic:sitiation. It is especially advantageous 1o formlxlate?j')'archtcfai."i‘:dr‘rijjos{tii;ﬁ"g<in dosage:
wunitform for-easé. of administration and uniformity of dosage. 'Dqs,agc;u_ni'i:-’fém}‘;-as usc‘df'hcréih};
refers, o-physically.discrete units suited as unitary dosagics for the:paticnts/subjecisito be treateds cach
unit containing a,predetermincd quantity of active’compoiirid:calculatcd:to:produce the desired: .
thicrapéiitic ¢ffect in association with fhe required pharmaceutical carrier: ‘The specification for'ihc
dosage unit forms of the invention arc genérally dictaicd bx»:ind’_dijc”cdy-dgpggdgg(;pn.(é)}thc‘;dnigﬂé
Characeristics of the:therapeutic, agent and the particular therapeuiic or préﬁhylag{ig,qﬁ'_cgiitg be:
achicved, and (b) the limjtations inhcrentin‘the.art ofcompo(fndiﬁgfsﬁchA‘zih"a‘cti'\?cico'rnpq;{nd_ for.thc
treatment of sensitivity il individuals. :

[0238] Thus, the-skilled artisan. ivoiild appreciate, bascd upon ilic.disclosure provided herein, that
th¢ dose arid dosing regimen:is adjusted in accordance witli tiiethods Well-Kiiowii in the thicrapeutic
arts. ‘Thatis, thé maxifnium folerable-dose. can be readily cstablished, and the effsctiveamait
sproviding a detcctable ,ihcrgﬁcudc beriéfit 10:a paticnt lﬁgyzg!;péhq@gtggrﬁpg@i,.»as;jqag_:_tﬁgzt,c" ] p’réi
Trequircments for administering cach agent‘to provide a déicctablesthiérapeuticibencfit to the patient:
-Accordingly; while certain dosc and-administration regimens-arcicxemplificd héreiii, these-cxamples
in no way limit the dosé and administration regimen that.may.be p‘rqgi_dcdfto‘d;palicht'in‘pi‘a’cﬁéing
-the present invention.

10239] It isto be noted-that dosage values may vary, with'the-type and sevetity of the.condition‘to be
alleviated; and may include single or-multiple doscs. It is to.be further understood that:for any’
particular subjeet, specific.dosage regimensshould be adjusted over:time.according to the individual
niced and the professional judgment of the person adrbinisteting of supervisitig the administration of
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the composiiions,and thai 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.severity of the condition, the route, of
adminiStration, and thc. particular antibody employed. Thus, the dosage regimen can vary widcly; but.
can be determined roulin'cl;‘y using staridard methods. For éxamplé, dosés may be adjusted bascd on
pharmacokinelic-or pharmacodynamic: parameters, which may include cliniical ¢ffects siich-ds toxic
cffects.and/or laboratory values. The present invention thus encompasscs intra-paiicnt dose-
escalation-as détcrimined by the-skilléd artisan. Mcéthods of dég’ehhixﬁngappr@ﬁﬁatp dosages-and’
regimens arc well-known in the relevant art and would'be understood to'be éncompassed by the’
skilled artisan once provided with the teachings disclosed herein.

[0240] In some embodiments, for administration to human-subjects, the.total monthly dose-of the
antibodics ‘or antibody portion of the invéntion is in the range 0.5-1200 mg per patient; depending; of
course, on the-mode of admiriistration. In certain cmbodim'c‘ntst_;an intravenous monthly dosérequires
about 1-1000 mg/paticnt. The total monthly dosc may be.administcred‘in:single-or-divided doscs and,
10241}  In cértdin ecmbodiments, a range-for a therapeutically or prophiylactically cffeciive amount.6f
an antibody or antibody-portion of the invention is' 1-1000 tng[kglpatienviljbnfh... :lix'nﬁc:bﬂibbﬁihféﬂtg
ihc:antibody or portion thereof of ihe invention may be administered;at-abouit’i -200,.0r. 1-130
’mg/_p_éﬁenl)rhonth. In certain cmbodiments, the antibody or-pértion-is:administered ifia 1,2,:3, 4; 5,
6, 7, 8,'9,0r 10'mg/kg/patient shot 1,2, 3,4,5,6; 7, 89, or.10-times?a miontt:- In 4 particulaf
embaodiment, the antibody or portion is administered in;a, 1 t0:5, mg/kg/patieni:shot 1 or2.times a
i, |

[0242] The antibodies and mitigénebinding portions thereof of the présent invention alsd areaiseful in
a variety of processes with applications in research and diagnosis. Ta'some embiodimients, the antibodies.and
portions arc used to deiect, isolate, and/or purify human CCL20 or variants thercof (e.g.,.by affinity
puiification of other suitable methods siich as flow cytoinetry, £.g., forcélls; such as lymphocytes, in:
suspension), and to study human CCL20 structure ('t;..g.!é ,éonfdﬁn’a’ti‘ob:);_aﬁd}fﬁﬁctioh; For'in vitro
applications, whercin immunogenicity of the antibody is not a-concern; the mouse and chimeric.
antibodics and antigen-binding protions thercof of this invention will-be useful.in addition to-
humanized 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). Insome embodiments, :thc humanized antibodics or
portions of the prescritinvention arc used to detcct ad/or mieasure thie level of human'CCL20 in 2 sample.:

_In certain embodiments, the sample comprises,.e.g., cells or tissues -'expressing haman.CCL20, and/ot
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body fluids Such as an inflammatory exudate, blood, serum, and/or bowel fluid bearing buman CCL20., A
samiplé-can be obtaincd from an individual dnd ari antibody or portion déscribed herein can be used in a
suitable immunological method to detect and/or measure human €CL20.éxpiession, includinag methods
such as flow cytometry (e.g., for cells in suspension such as lymphocytes), enzyme-linked
imniunosorbedt assays (ELISA), including chemiluminesoence assays, radioimmunoassay, and
immunohistology.

10244]  In one.cmbodiment, a method of detecting human CCL20 in-a'sample comprises fco‘n‘taéﬁng
the sample with an antibody or. portion of the present invention under conditions.suitable for specific
biriding 'of the aritibody or portion to human CCL20 and detecting hntibb&yCCthﬁébjrnpie%&g ‘which
are-formed.. In onc embodiment, the antibodies or poitions described herein can be iised-to analyze normal
versus inflamed tissues (e.g., from a human) for human GCL20 reactivity- and/or éxpression’(eig.,
immunohistologically)'to dctect associations between increased expression of human CCL20 (e.g., in
affocted tissucs) and onc or more disorders selectéd from, but not limiited to, Grave's disedsc, vitiligo,’
hyperthyroidism, theumatoid arthritis, psoriasis,;atopic dermatitis, contact dérm'étitis, Crohni’s:diseast;.
inflammatory bowel disease, B-cell malignancics, breast-adenocarcinoma, 'chronic.hepatitis,. contact.
dermatitis; glioblastoma, hepatocellular carcinoima, himiari papillomavirus.infection.of the-cetvix,
mycosis fungoidcs, pancreatic:adeniocarcinoma, periodontal diseasc, thyroid papillary-carcinoma,.
pustulosis palmaris ct plantaris, conditions associated.with maculopapular exanthc‘ma,-,'cpid,c,nnolysis
bullosa, alopccia arcata, multiple-sclerosis, polymyositis; dérmatomyositis, Beheet's discase, acute;
-gencralized exanthematous pustulosis, vasculitides; juvenile idiopathic arihritis, sarcoidosis, bronchial
asthma, allergic.rhinitis, renal allograft rejection, graft-versus-bost diseasé; liverfallbgraﬂ rejection;;
‘chronic obstructive pulmonary discase, cystic:fibrosis; glpmcmlqgephifitis,‘r‘c;spiratory‘,syncytiaiyims
infection, multiple mycloma, Langerhans cell histiocytosis, or other conditions. Thus, the antibodics-of
the present invention permit immunological methods of assessriderit of the presenice of himan CCL20.in
normal and inflamed tissucs, through which the presence of disease; discasc progress and/or the efﬂt:‘nc;‘l
of anti-human CCL20 therapy in the treatment of disease, e.g.. inflammatory and/or immune discasc;
can be assessed. ’

[0245] The methods and techniques.of the present iniveation arc gencially performed according to
conventional-methods well known in the art and as described in various general and more specific
refcrences that are cited and discussed throughout the. present specification unless,otherwise indicated.
Sce, e.g., Sumbrook J. & Russcll D. Molecular Cloning: A Laboratory Manudl, 3rd cd., Cold Spring.
Harbor Laboratory Press, Cold Spring Harbor; N.Y. (2000); Ausubel et.al., Skort Protocols in
Molecular Biology: A Compendium of Methods from Current Protocols in Molecular-Biology, Wilcy,
John.& Sons, Inc. (2002); Harlow and Lanc Using Aniibodies:. A Laboratory. Manual; Cold.Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1998);'and Coligan et al., Short Protocols in
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Protein Science, Wiley, John & Sons, Inc. (2003). Erizymatit reactions and. purification-techniques;
arc performed according 16 mianufacturer’s $pecifiéations, as Gomimionly. aécorplished i the it or s
described:herein. The nomenclature used in‘connection with, and.the laboratory, ptocédures:and
techniques of, analytical chemistry, synthetic.organic:chemistry,-and medicinal and pharmaceutical
chemistry described hereif'are thidsé well kniown and commonly.used in the art,

10246] Unless otherwisc defincd, all technical and:séientific terms‘used hickein have the-same
mcaning as: commoni‘y unf!exsmod "by'one ’o'fzordi‘naryfski.ll in'thc"an‘to‘»wfiich' thjs':ihventit)n ‘b‘e'IOn‘gS‘
cgpnvalcnt-,to ~thosc_dcscnbcd hcrem:can:alsolbe uscdam~.thc:pta_gt;g:c:o,r-tesu_qg.._pf:gheqpreggcgt'
invention, -Al] publications and other rc}if'e‘r‘e'n'cﬁ-'m'c’mior‘icd;'h’e’réih"érc?idcb‘fp‘dral’eﬁ‘by reference.in

their entirety. In case of conflict, the-present-specification, i mcludmg definitionsy will controf’

Although i iumbgr of documents ar¢ citéd herein; this-citation not¢onstitute an.admission-that
~any ‘of thes¢ documents fofins pait of the.coinimon.genéral. knowledge inthefart: Throughout this.
specification.and ¢laims, the'word" “comprise,”:or variatioiis:such as. “comprxscs” 61 compnsmg Wil
'be understood to imply-the.inélusion.of a'stated integer or.group of integers but.not the exclusion:of
-any’other ifitegcr of group-of intégers. The matefials; mcthods, and:cxamples are illustrative only-and’
‘not intended:to belimiting:

{0247} In ordcr that-this invention may. be beiter understood, the foll_b\s?ing__fcxampie‘s are sct forth.
“These examples dte for purposes of illusitation only and are.not t6.be. construed as limiting the scope

of the inverition in-any matiner.:

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

[0248] To obtain,cvidence for-the involvement.of CCL20-in autoimmune and-inflammatory.

«conditions, we studicd the effects of ’knocking oul‘lthCLiO‘ reccplor CCRB‘in a, iype Il‘céﬂag‘cm

\(he.lc.,roqgous) mice,’ and,CCR6 : (homozyg_ous) knock-out'rmcc, @achn‘—'.l 0) were nmmumzed. atthe
bascAo'f,lhcvtéii with boyine type' I1-collagen (150 pg/mouse) emalsified in completc Freund's-adjuvant
(Chondrex; #7001). Threc wééks later;.a booster injection of the same amount of bovine type I
collagen cmulsion:in 1ncomplc,te.adjuvamswas.adnumslcrcd avthic-basc of thie.tail. We'graded the
severity of arthritic symptoms in the. paws of cach:mousc-as described in Griswold ef al., Arthritis &
Rheumatism 31(11):1406-1412 (1988). Bricfly, we graded the articular lesions of the extremitics:
distal to'the clbow or'knce on a'scalc of 0 to 4 based on the number of joints involved and the degréc:
of erythema and swelling. Arthritis scores were calculated.as the sum of the scores of all four paws
for each animal. ‘CCR6 wild type animals-developed arthritis, while CCR6™ aniimals showed strong;
fesistance 1o the disease (FIG. 1); Interestingly; CCR6™" animals also exhiibited some levels of
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resistaricg, indicating thidt total abrogation of CCL20 function is'ndt requircd to'counteract the arthritic
p'h'en'o;type: )

[0249] In addition, we »immunohistoéhémicaily analyzed the hi"ﬁdz‘paw‘s of miceifor thé'presenceiof”
CD3-positive T-cells or F4/80:positive macrophages. On day-43,1mice were harvested-and their hind
“paws were, fixcd in formalin. The:paws weré then'sécrioned andplaced on slides. After
decalcification of the paw'samples, the slides weett stairied-immishohistoclicmically willianii-CD3
(¥N1580; DAKOY and F4/80 antibodics (Clone CL:A3-1,.AbD) Serotec). The interisity-of staiting was:
'scored'by two indcpendent observers by- s;capging_iihq samples:with an Apcrio instrument (Apério
'Techncilbgy:cs). "The scoring scalt was a8 follows: 0, normal; 1, light stdining throughout the paw.or;
intenscistaining in one.digit; 2, moderate stainiing:in imiltiple digiis; 3, infensc staifiing in‘multiple.
digits or:moderatc throughout; 4; intense-staining throughout all. digits and paw. The numiber of T-
‘célls (FIG: 2) and macrophages.(FIG. 3) inﬁltmiihg the CIA-induced Icsions-were strongly reduced in
both CER6" and CCR6" mice.

[0250]. ‘We.also studied the cffécts of knocking out. CCR6'in a dinitrofluoroberizene (DNEB;)Z-.
induced;allcrgic contact dermatitismouse-model. Twa groups of six;mice each(onc:group of mice
wild-type for.CCR6 dnd.on¢ gréup CCR6 deficiciit) were s€h§iti,2éd'by brushing 25 ;ii,o.f 0:4% DNEB
solution.(in 4:1 acctonc:olive oil) on‘thic stiaved abdoméri for twds succéssive daysi(days 0 aid 1): O
day 5, .mice were fe-chailenged l;y'applying;zo plof 0. 1- % DNFB (in 4:1 ‘acetoneiolive.6il) toonc:
24 hr afier the:Jast challenge on Day 5:by using a thickness gauge. CCR6 deficientmicc
demonstrated-alinost no increased-ear thickness afier treatment with DNEB, indicating resistance
againist DNFB-induced contact hypersensitivity (F1G.4),

[0251)° Thesc.data support a rolc for CCR6'arid CCL20 in autoimimutie/inflammatéry disordeis..

Example:2: Inhibition of:CCL20-induced chemotaxis by-hamster. anti:mouse’CCL20 2F5:5;
MAb '

[0252)  To further cxplorc the.rolcof CCL20 as a potential therapeutic target, we performed
cxperiments using a hamster anti-mouse. CCL20 antibody (2F5-5). We fifst charaéterizéd:the ability.
of the 2F5-5 MAD to bind {0 mouse, human, and rhesus-CCL20. Soluble CCL20-setreted alkaline,
phosphatasc (SEAP) antigens of cach species were prepared as follows.. The ¢DNAs cncoding the,
subcloned into-a'pcDNA3.1 (+) dSall SEAP vectof; which coitains SEAP ¢DNA sdnd has-its Sallsitc
deleied (pcDNA 3.1 (+) purchased from Invitrogen; SEAP ¢cDNA derived from a pSEAP-Enhancer
‘vector, Clontéch), The expréssion vectors wée traiisfectediito the hunian cmbryo-kidricy cell lipe.
HEK293EBNA (HEK293E, Invitrogen). The HEK293E célls were irioculated with DMEM
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(Invitrogén) supplemented with. 10% fetal bovine scrum on the day before transfection: -On the day. of
traiisfection, the culturé mediumi-was replaced with OPTI-MEM 1l serum.free:media (Invitrogen):

according o the manufacturer’s protocol. Affer 3 days of incubation‘at 5% .COs and 373G cilture.

‘supematants wcré hafvested.. The:concentration of CCL20-SEAP,in each-culture was measured'by-
ising the. Great EscAPe SEAP:Chémiluniincscencé. Kit:2.0/(Clontech):

10253] Weithen performed surface plasmon. resonance (Bi'a‘corémj‘andihgfétudiés’ to'micasure thc
binding of the:2F5-5:MAb to mousc, human, rhesus; and:cynomolgus CCL20-SEAP antigens. ‘Anti-
SEAP (inénolofial antissiouse placental-alkalinc phiosphetase, Thermo Séientific, Cat # MAJ-10354,
‘Lot # KL12748M) was irfiniiobilized on-a. CM5‘sensor chip (GE Healthcarc) using a standard
NHS/EDC aminc coupling:procedure; SEAP-tagged mouse:CCL20 (100'1iM:ih supernatant, D735,
‘Lot # 091130) was:diluted io’S nM.with TBS-P containing 0.005-% Tween-20.and captured on the:
“CMS5 senSor ¢hip: 0:2 nM«10.80 nM-dilutions of hamister antizmouse CCL20 (2F5-5, Lot-# 060215, 2
‘mg/ml) in. TBS-Pwerc:injected over the senisor chip-at 4 flow rite.of 30 jil/min: Assoéiation and
,giié_sqdaiioq of hamster anti-mousc CCL20 with mouse CCL20’ were. monitored for:4.iriin and 16 inin;
‘respectively. The chip:surface was.regencrated between injections-using 10, :,nl“\'gi,gly,ci'gcs,-;p_l-.l:,.;z_’.Z_':S,.-~ .
Sensograms were double fefefeiiccd by subtraciing hamstér #nii-motise CCL20 injectiols into a
reference cell without captured mouse.CCL30 and. a. TBS-P injection over. captired mouse CCL20-
The sensograms were analyzed using-a. 1:1'Langmuir binding modél in BIAcvaluai,iQnisoﬁwa_rp:({,}E
Healthcare, version 3.2): In thiis assay, 2F5-5 MAb binds to mouse CCL20 with an-affinity:of 32 pM,
but doesnot bind.to huma, rhesiis, or cyriomolgus CCL20-(Table 1)

Table;k: 2F5<5-MAb binding-afflnity to CCL20 orthologs,

- » i T o

T ke : .
M Isedy | . (x10%ses) o x10MM)
Mouse 9:63. 0.474 0492,

'CCL20 Ostholog.

Human ‘Not-detectable - Not deteciable Not detectable

Rhesus N oi'.dg{cc"la'blc Not defeciable; Not detectable

Cynomolgus ' Not dc_'lg.:él:{blé_ ‘| Not detectable: Not detectable

10254]  To test the effect of 2F5-5'MAb,on CCL20 function, we evaluated its neutralizing.activity:
-against.mouse CCL20 using an-i vitfo cliemotaxis assay. CCR6-transduced B300.19.cells and
recombinant mouse CCL20 (1 nM) were added to tradswell cﬁlthre.platcs.. Four hours-later,'_thé cells:

that migrated into the lower chamber. were counted by fluorescence:activated cell sorting (FACS);
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2FS-5 MAb completely inhibited chemotaxis at 1 pg/ml with ag-estimated 1Css value 0f:0.04 pig/ml
(0.27.0M) (FIG. 5). By contfast, a coitrl hamsicr anitibody (10°g/ml) did not inhibit chemotaxis
(100% control;-data not shown).

Exampie 3: Himaiiization of mougeé anti-CCL20-MAbs-

10255] To obtain.monoclonal antibodies:against human:CCL20, we generated.a p‘anél of miouse:
aniti-human CCL20 aiitibodies. Recombiriant human'GCL20 (R&D, #360-MP-025/CF, 17.5 pg/head)
emulsified with Freund’s completc adjuvant (Mitsubishi-Kagakii Yatron, RM606-1) was.irjecicd
subcutancously inio the footpads of the mice, Two consecutivé.ifijections were then adifiristered
every‘threc days. Three days after the final immunizafion, the animals were'sacrificed and the
;'ing‘uiﬁzif lymph:node:elis were fused with P3UI myeloma-¢élls:ata 2:110 10:1 ratio in the presence,
of 50%:polyethylene glycol. Thie, cells wercthén cultuired i 96-well plastic plates:

10256) §andW.‘ie;h.ELl.S.A was used for'primary screening. A'96-well plate was coated with'a
Jpolyclonal anti-human IgG antibody (Jackson, #709-005-149, Zigg[uﬂ:i'p,'PBWS"('-))‘.‘ Aficr.ovemight.

‘incubation-at 4°C, the iells were. blockéd with: 1 xBlock-Ace (Dainippon Sumitomo Pharma;, UK-
B80) for 1 hour at room temperaturc. The wells werc then:washed With 0.02% Fwecii 20/PBS (),
after which | nM human CCL20-higG Fc chimera protcin in 0.02% Twcen 20/PBS(-) was:added to
th¢ wells (50 pl/wéll). Aficr a one hour incubation at foony.temperature, three,additional washes were.
with. 20% FBS:and.200 pg/mi human'IgG. (Mitsubishi Welpharma) in 0.02% Twien 20/PBS:( <),
added 1o the'wells, and incubated for on¢ hour at room temperature. Afler. three fuirther washcs; the:
wells weré incubatéd with horscradish peréxidase-conjugaiéd-anti-mouse IgG antibody (Jatksén,
#715:035-150, 5000 fold dilution with 0.02% Tween ZO'IPBS;(-)) for onc*hour at foom. terperatiire.
The-wclls were then washed three times and incubated in.a TMBZ (3,3%,5,5-fetramethy ibenzidine)
solution for 15-30 minutés. An cqual volume of 2 M H,SO; was then added to-stop thi.;.reaqfiQrg, and,
the optical density was read at 450 nm by ARVO (PcrkinElmer). The.sandwich ELISA. ideniifiéd 24.
positive wells.

[0257] We'then performed'a chemotaxis assay. as a secondary-screen. “The chcmoia:éis.assay was
performcd in wranswell culiure’plates (MultiS¢recn pore 5 pm; Millipore; #MMAMIG-SS10), First, 50.
uliwell of 300jng/ml. rccombinant Human CCL20 (R&D, #360-MP-025/CF) in:chémotaxis buffer
(0.5% BSA, 0.5% FBS; 20 mM HEPES (pH 7.4),-50 uM 2:mercaptocthanol-in RPM11640
(lnvitrogen)) was pc-incibated with L00"ulAwell of culture sipematants from thie hybridomas at room
temperature for 30 minutcs (for a final CCL20.concentration of 100 ng/m1) in thie 16wt wells.of the
platcs. ‘Afier 30 minutes, B300.19 cells transfected with human CCR6 (SEQ 1D NO: 104) (2x10°
cells/75 pl) were.applicd to the uppcr wells and incubated in a 5% CO, incubator at ‘37°C for-4 hours.
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" Following the incubation, 150 ul from the lower wells were harvested and fixed with 50 ul of 4%:
PFA/PBS (-). 30 pl of cach Saimiplé weré dpplied o the FACSCatitoll ¢éll analyzér (BD Bidscientes)
to count.migrated cells. Nc'uualizing acti,vity was found in four wells:

[0258] 'We then used standard limiting dilutionio.obtain hybridoma clones from the four, positive
wells. We confirmed the ncutralizing activity of supcrnatant from cach clone using the in-vitro.
chemotaxis assay. Thice'of the imbuse anti-human CCL20 monoclorial antibodiés producéd by these
clones (antibodies 36F7C10 (Table 2), 43GSB1( (Table;3), and 40-1C10BY (Table 4)) demonstrated

‘neutralizing activity against human CCL20.

Table2: Amiifio acid and nucledtide Sc:'q\i'cn‘t‘:c‘s‘bf'36f~‘7é10

DESCRIPTION - _SEQUENCE’ . .

Hcavy Chain Signal Sequence (Amino Acid)
(SEQ ID NO: 33) MRWSCIILFLVATATGVNS

Light-Chain Signal Scquence o o
(Amino Acid) MGVPTQLELLWLTVVVVRC
(SEQ iD NO: 34).

) | QVQLQQPGAELVKPGASVKMSCKASGYT |
Heavy Chain Variable-Domain Amino Acid | FTNY WMHWVKQRPGQGLEWIGVIDPSDS

Scquence- YTTYNQKFKG] KATLTVDTSSSTAYMQLS
(SEQ ID,NO: 39} SLTSEDSAVY-YCTRGNYGVDYAMDYWG,
QGTSVTVSS .

ey i . . A DIQMTQSPASLSASVGE’I'VTITCGASENIY
Light Chain Variable Domain Amino:Acid | - ALNWYQRKQGKSPQLLIYGATNLADG

Sequence MSSRFSGSGSGRQYSLKISSLHPDDVATY
(SEQ ID NO: 40) YCONVLITPYTFGGGTKLEIK _
Hcavy Chain Slgnnl Sequence ATGAGATGGAGCTGTATCATCCTCTICT
(Nucleotide) TGGTAGCAACAGCTACAGGTGTCAACT
(SEQ 1D NO: 45) cc
Light Chain Signal Sequence ATGGGTGTACCCACTCAGCTCCIGTTGC. |
(Nucleotide) TGTGGCTTACAGTCGTAGTTGTCAGATG
(SEQ ID NO: 46), T

CAGGTCCAACT! GCAGCAGCCTGGGGCT
GAGCTGG’IIGAAGCCTGGGGCT]‘CAGTG
AAGATGTCCTGCAAGGCTTCTGGCTACA
| CCTTCACCAACTACT GGATGCACTGGGT
GAAGCAGAGGCCTGGACAAGGCCTIGA.
GTGGATCGGAGTGATTGATCCTI‘CT GAT
Hcavy Chain Vagable lzomam Nucleotide. AGTT ATACTAC CT AC AAT, C AAAA G'I'I' ¢ A
(ShQ"l“L‘)‘jf,‘o‘ s1y AGGGCAAGGCCACATTGACTGTAGACA
S Sange : | CATCCTCCAGCACAGCCTACATGCAGCT
CAGCAGCCTGACATCTGAGGACTCTGC
GGTCTATTACTGTACAAGAGGTAACTAC
GGAGTAGACTATGCTATGGACTACTGG
GGTCAAGGAACCTCAGTCACCGTCT CCT

CG
.Light Chain Variabl¢ Domain Nucleotide: GACATCCAGATGACT CAGTCTCCAGCTT
Sequence . CACT GTCTGCATCT GTGGGAGAAACT GT

67



(SEQIDNO: 52)

CACCATCACATGTGGAGCAAGTGAGAA
TATTTACGGTGCTTT AAATTGGTATCAG

CGGAAACAGGGAAAATCTCCTCAGCTC

CTGATCTATGGTGCAACCAACTTGGCAG
ATGGCATGTCATCGAGGTTCAGTGGCA

‘GTGGATCTGGTAGACAGTATTCTCTCAA
.GATCAGTAGCCTGCATCCT GACGATGTT

GCAACGTATTAC TGTCAAAATGTG'ITAA

TTACTCCGTACACGTTCGGAGGGGGGA

CCAAGCTGGAAATAAAA

Table:3" Amino-acid and nucleotide. séqucnecs of; 42(35810

DESCRIPTION

SEQUENCE

Heavy Chain Signal Scquenée (Amino Acid)
(SEQ ID NO: 37).

MRWSCIILFLVATATGVNS:

Light Chain Signal Scquence
(Amino, Acid),
(SEQ IDINO: 38)

MGVPTQLLLLWLTVVVVRC,

~ | QVQLQQPGAELVKPGASVKMSCKASGYT

,Sequcncc
(SEQ ID NO: 4.3),

| FISYWMHWVKQRPGQGLEWIGLIDPSDK.

YTNYNQKFKGKATLTVDTSSSTAYMQLS

| SETSEDSAVYYCTRGNYGVDYGMDYWG

QGTSVTVSS

Light Chain Variable Domam Ammo Acxd

‘DIQMTQSPASLSASVGETVTITCGASENIY-

GALNWYQRKQGKSPQLLIYGATNLADG

chucncc
| MSSRFSGSGSGRQYSLKISSLHPDDVATY.
(SEQ ID NO: 44) YCQNVLSTPYTFGGGTKLEIK
Heavy Chain Signal Sequence: ‘ ATGAGATGGAGCTGTATCATCCI’ CIT! CT
{Nucleotide) TGGTAGCAACAGCTACAGGTGTCAACT

(SEQ ID NO: 49)

ce

Light Chain Signal Sequence
' (Nuclcotide).

(SEQID NQ: 50); e

ATGGGTGTACCCACTCAGCTCCTGTTGC

TGTGGCTT: ACAGTCGTAGTTGTCAGATG

T

Hcavy Chain Variable Dornaiin Nuclcotide
Scquence
(SEQ D NO: 55)

CAGGTCCAACT GCAGCAGCCT GGGGCT |
GAGCTGGTGAAGCCTGGGGC'IT CAGTG
AAGATGICCTGCAAGGCTTCTGGCTACA
CECTTCACCAGCTACTGGATGCACTGGGT.
GAAGCAGAGGCCTGGACAAGGCCTTGA.
GTGGATCGGAC’I‘ GATTGATCCTT CTGAT

i AAGTATACTAACT ACAATCAAAAGT’!'C

AAGGGCAAGGCCACATTGACT GTAGAC

ACATCCTCCAGCACAGCCTACATGCAGC
TCAGCAGCCTGACATCTGAGGACTCTGC
GGTCTATTACTGTACAAGAGGTAACTAC
GGAGTAGACTATGGTATGGACTACTGG.

GGTCAAGGAACCTCAGTCACCGTCTCCT
CA-

Light Chain Variable Domain Nucleotide:
_ Scquence
(SEQ 1D NO: 56)

"GACATCCAGATGACTCAGTCTCCAGCTT

CACTGTCTGCATCTGTGGGAGAAACTGT

.CACCATCACATGTGGAGCAAGTGAGAA

TATTTACGGTGCTTTAAATTGGTATCAG.
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CGGAAACAGGGAAAATCT CCTCAGCIC,
CTGATCTATGGTGCAACCAACTTGGCAG
ATGGCATGTCATCGAGGTTCAGTGGCA
GTGGATCTGGTAGACAGTATTCTCTCAA
GATCAGTAG CCTGCATCCT GACGATGTT
GCAACG' f ATTACT( GTCAAAATGTG 'ITAA
GTA CTCCGTACACG'ITC GGAGGG GGGA .
CCAAGGTGGAAATAAAA

Table:4: Amino; acid and-riucleolide:sequences of 46: 1C10BY

v .

DESCRIPTION S
Heavy Chain Signal Séquence (Amino Acid) | , < enroprier i S _ :
(SEQ 1D NO: 35) | MEWSWVFLFLLSVIAGVQS
Light Chain Signal Sequence (Amino Acnd) M GVPTQLLLLWLTVVVVRC

(SEQID NO: 36).

Hcavy ‘Chain Variablé Domain Amino Acid.

:Sequerice
(SEQ ID'NO: 41)

QVQLQQSGAELVRPGASVTLSCKASGYT_ '
FTDYEMHWVKQTPVHGLEWIGAIDPETT
STAYNQKFKGKATLTADKSSSTAYMELR:
SLTSEDSAVYYCTKCYY.GSADYAMDYW-
GQGTSVTVSS. . . .

Lxghl Chain Variable:Domain Amiho Acid
Sequence
(QEQ ID NO: 42)

| DIQMTQSPASLSASVGETVIITCGASENIY
| GALNWY.QRKQGKSPQLLIYGATNLADG:

MSSRFSGSGSGRQYSLKISSLHPDDVATY
YCQNVLSTPWIFGGGTKLEIK:

‘Heavy Chiin Signal Sequence (Nucleotide)
(SEQ ID'NO:.47),

ATGGAATGGAGCTGGGTCTTTCT CTTCC"
TCCTGTCAGTAATTGCAGGTGTCCAATC
¢

L:ght Cham ngnal chucncc {(Nucleotidc)
(SEQ ID NO 48)

! ATGGGTGTACCCACTCAGCT CCTGTTGC:
| TGTGGETTACAGTCGTAGTTGTCAGATG,

T

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

CAGG’ITCAACTGCAGCAGTCT GGGGCT
TG

' ACGCI‘GTCC’I%ECAAGGC‘ITCGGG'CTACA,

CATTTACTGACT: ATGAAATGCACT GGGT.

| GAAGCAGACAGETGTGECATGGECTGGA ,

ATGGATTGGAGCTATTGATCCTGAAACT
ACTAGTACTGCCTACAATCAGAAGTTCA-.

| AGGGCAAGGCCACAQ'I‘G .CTGCAGACA_

C C : :
GTCTATT, ACTGTA CAAAT ATI'ACT ACG
GTAGCGCGGACTATGCTATGGACTACTG
GGGTCAAGGAAGETCAGTCACCGTCTEC
TCA,

Lnght Chain Variable Domiaini Nucleotidé
: Séquence
(SEQ 1D NO:.54)

| GACATCCAGATGACTCAGTCTCCAGCTT.

CACT TGCATCTGTGGGAGAAACTGT
CACCATCACATGTGGAGCAAGTGAGAA

| TATTTACGGTGCETTAAATTGGTATCAG

CGGAAACAGGGAAAATCTCCTCAGCTC
CTGATCTATGGTGGAACCAACTTGGCAG
ATGGCATGTCATCGAGGTICAGTGGCA
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_ '.GCAACGTATTACTGTCAAAATGTGTI‘AA
GTACTCCGTGGACGTTCGGTGGAGGCA.
CCAAGGTGGAAATCAAA |

10259] The 36F7C:10; 42G5B10, and 40-1CT0B inousc antibodies wére.then used-to produce
‘humanized aiitibody heavy and light thairis. “The hurianization"fretliod involved grafting mousé
complementarity determining rcglons (CDRs), ideiitified; by. Kabat andjor Chothiia definition
mcthods according to Kabat numbering, into’the human heavy;and light chain germline scquences
represénting the best framework matches withth¢ original mouse.sequénces froi which-the’CDRs
were derived: (FIGS 6A-C; boldmg deniotes esidiiessthatdiffer
human germiine scquence; underlining:and bolding:denotes grafted mouse:CDRs; italicizing and
boldinig-denétes framework ,réj,si,§_is”@s‘“‘,sslBéii@i.iﬂ!,’»;i’tli.;s;p.r‘f‘.c.éns?hdiraé?;iho.uie antibody. résidyces; and

betwcen the:mouse” annbody ‘and-thié

uniderlining; itafi'cizixig and bolding denotes*CDR residues Substitutédwith cofresponding hidman
germline residucs). Ftamc»\'_'ork'm‘atch_cs,\&crc;idgm_ifi‘ed'us‘ih‘g’.&hc !}g‘glas&.ﬂatibaSTc';{acéoidfhg;to the-
methods described in Altschul ctal,, Nucl. Acids Res: 25}58964_02( 1997).. Ti‘)j:dprivc;allcma;ﬁ/c
humanizcd chain vérsions, we used.fwo methiods; 1) 3D medeling techiiigues io predict critical
muring residucs within the:framework interdcting With'thé:CDR residiies, dnd-2) séquence alignménts;
to identify murine residucs immediately: adjacent to the:canonical CDR sequences.

10260] The humanized sequences were:const it S8

maniialian cell'lincs (e.g., HEK293E célls’ (Invmogcn)) for. anubody producuon -Antibodies
abtained by this process were:then characterized- ;n;ancuona_l_:and,ghy;sto,chs:rmcal_',assay,s.

Example 4: In vitro chemotaxis assays derionstrating neutralization dctivity.of humanized anti-
human CCL20 Abs

0261] We.idestificd huinanizéd antibbdics ihat aciively neulfalize the Hurah CCE20ligand by
perforring in Vitro chemotaxis dssays using CCR6 rarisduccd B300:19;cells:. Upoi déterniination. of!
1Csp, ICs0,-and ICss values (FIGS. 7A-C), antibodies‘demonstrating a redirced value;in the ICs; tdble
were deemed 1o possess significant neutralizing aciivity{(FIG. 7G): Qfthe 14 humanized heavy:
chains’and 26 humanized ligbt‘chéiiis'.pr'odu'ceq, we tesiéd 41:combinations.. Eight of these.
combinations.were:shown tg significantly ncutralize chemotaxis. These:cight humanized antibodics:

are listed below:

o 36LK3/36HKK3.
* 36LK3/42HKK
o 36LK3/42HKK2.
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o 36LK3/42HKK3.
¢ 36LK3/36HC2
o 36LK3/36HC3
¢ 36LC3/36HKK3
¢ 36LC3/36HC2

[0262) The amino acid and nucleotidé sequencesof humanized heavy chains HG2, HC3; 36HKK3,
42HKK 1, 42HKK 2, and 42HKK 3, and of humanized light.chains LC3 and LK3, arc shown in Tables:
'5-1Z; “The amirio acid sequences encoded by the human germline genes yiilized by, thesc-heavy and,

light chains aré.shown.in Table13.

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

SEQUENCE:
DESCRIPTION .| (signal sequence underlined; variable donain
in bold)

| MGWSCIILFLVATATGVHSQVQLVQSGA
EVKKPGASVKVSCKASGYTFINYWMH’
WVRQAPGQGLEWMGVIDPSDSYTTYA.
QKFQGRVTMTVDTSTSTVYMELSSLRS
EDTAVYYCARGNYGVDYAMDYWGQG'
| TLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVH

Heavy Chain Ammo ‘AcidSequence 1TF PAVLQSSGLYSLSSVVTVPSSSLGTQTY
with the sighal-sequence { ICNVNHKPSNTKVDKRVERKSCDKTHTCP
(SEQID NO: 1) PCPAPELLGGPSVFLFPPKPKDTLMISRTP

EVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKC KVSNKALPAPIEKTISKAKG:
QPREPQVYTLPPSREEMTKNQVSLTCLVK
GFY PSDIAVEWESNGQPENNYKTTPPVLD
SDGSFF LYSKLTVDKSRWQQGNVF SCSV-
MHEALHNHYTQKSLSLSPGK

QVQLVQSGAEVKKPGASVKVSCKASG'
YTFT VYW\!HWVRQAPGQGLEWMGVI
| DPSDSYTTYAQKFQGRVIMTVDTSTST
VYMELSSLRSEDTAVYYCARGN YGVDY
AMDY‘WGQGTLVTVSSASTKGPSVFPLA

Eeavy Chain Amino Acid Scquence PSSKSTSGGTAALGCLVKDYFPEPVTVSW.
without the signal sequence NSGALTSGVHTFPAVLQSSGLYSLSSVVT
(SEQID NO: 108) VPSSSLGTQTYICNVNHKPSNTKVDKRVE -

{ PKSCDKTHTCPPCPAPELLGGPSVFLFPPK |
PKDTLMISRTPEVTCWVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSREEMT
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KNQVSL ‘TCLVKGF YPSDIAVEWESNGQPE:
NNYK'ITPPVLDSDGSFF LYSKLTVDKSRW
QQGNVFSCSVMHBALHNHYTQKSLSLSP
GK

Heavy Chain Variable Domain Amino.Acid
Sequence
(SEQID NO:'9)

QVQLVQSGAEVKKPGASVKVSCKASG
YTETNYWMHWVRQAPGQGLEWMGVI |
DPSDSYTTYAQKFQGRVIMTVDTSTST

| VYMELSSLRSEDTAVYYCARGNYGVDY'
{ AMDYWGQGTLVTVSS

Heayy Chain Nucleotide: Scquence,
‘with the signal sequence
(_SEQ ID.NO: 17).

| TGGTGGCCACTGCTACCGGAGTGCACA

ATGGGCTGGTCCTGCATCATTCIGTICC

GCCAGGTGCAGCTGGTGCAGICTGGG

f CCTGAGGTGAAGAAACCCGGTGCAA

GTGTGAAGGT GTCATGTAAAGCATCC

| GGCTATACATTCACTAACTACTGGAT

GCATTGGGTGAGGCAGGCTCCAGGA.
CAGGGACTGGAATGGATGGGCGTGA
TCGACCECTTCAGATTCCTACACCACA
TATGCCCAGAAG'ITTCAGGGCACGGT :
CACCATGACAGT ‘GGACACT AGCACCT '
CTACAGTGTACATGGAGCTY GTCCAGC
CTGAGAAGTGAAGATACAGCAGTGTA
CTATTGCGCCCGCGGCAATTACGGAG
TGGACTATGCCATGGATTACTGGGGG

| CAGGGTACTCTGGTGACCGTGTCTAG:

TGCTTCTACCAAGGGCCCATEGGTCTT (o
CCCCTGGCACCCT CCTCCAAGAGCACC T ‘
CT GGGGGCACAGCGGCCCTGGGCT GCC
TGGTCAAGGACTACTTCCCCGAACCGGT
GACGGTGTCGTGGAACTCAGGCGECCET

'‘GACCAGCGGCGTGCACACCTTCECGGET

GTGCTACAGTCCTGAGGAETCTACTCEC
TCAGCAGCGTGGTGACCGIGCCCICCAG

CAGCTTH GGGCACCCAGACCTACATCTGC
AACGTGAATCACAAGCCCAGCAACACC

AAGGTGGACAAGAGAGTTGAGCCCAAA
 TCTTGTGACAAAACTCACACGATGCCCAC

CGTGCCCAGCACCTGAACGTCCTGGGGG:
GACCGTCAGTCTTCCT CTTCCCCCCAAA
ACCCAAGGACAC CCTCATGATCT CCCGG
ACCCCTGAGGTCACATGCGTGGTGGTG
GACGTGAGCCACGAAGACCCT GAGGTC
AAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGAGAAAGCCG .

' CGGGAGGAGCAGTACAACAGCACGTAG:

CGTGTGGTCAGCGTCCTCACCGTCCTGE
ACCAGGACTGGCT GAATGGCAAGGAGT
ACAAGTGCAAGGTCT CCAACAAAGCCE

, TCCCAGCCCCCATCGAGAAAACCATCT C

CAAAGCCAAAGGGCAGCCECGAGAACC
ACAGGTGTACACCCTGCCCCCATECCCGG
GAGGAGATGACCAAGAACCAGGTCAGC
CTGACCTGCCTGGTCAAAGGCTTCTATC
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'CCAGCGACATCGCCGTG GAGTGGGAGA

'AGACCACGCCTCCCGTGC‘I‘GGACTCCGA

CGGCTCCTTCTTCCTETATAGCAAGCTC.
ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCITCTCATGCTCCGTGATGC
ATGAGGCTCTGCACAACCACTACACGC

| AGAAGAGCCTCTCCCTGTCTCCCGGGAA

ATGA

‘Heavy Chain Nucleotide Sequence-

without the sxgnal sequence
(SEQ 1D NO:'109)

CAGGTGCAGCTGGTGCAGTCTGGGG

CTGAGGTGAAGAAACCCGGTGCAAGT
GTGAAGGTGTCATGTAAAGCATCCGC
CTATACATTCACTAACT ACTGGATGC
ATTGGGTGAGGCAGGCT CCAGGACA
GGCACTGGAATGGATGGGCGTCATC
GACCCTTCAGATTCCTACACCACATA
TGCCCAGAAGTTTCAGGGCAGGGTGA.
CCATGACAGTGGAGACTAGCACCTCT
ACAGTGTACATGGAGCTGTCCAGCCT
GAGAAGTGAACATACAGCAGTCTACT
ATTCCGCCCGCGGCAATI‘ACGGAGTG
GACTATGCCATGGATTACTGG GCGCA
GGGTACTCTGGTGACCGTGTCTAGTG:

| CTTCTACCAAGGGCCCATCGGTCTTCCC.

CCTGGCAGCCTCCTCCAAGAGCACCICT
GGGGGCACAGCGGCCCTGGGCTGECTG
GTCAAGGACTAC’IT CCCCGAACCGGTG

| AC GGTGTCGTGGAACTCAGGCGCCCT G

ACCAGCGGCGTGCACACC’ITCCCGGCTG
TCCTACAGTCCTCAGGACTCTACTCCCT

‘ CAGCAGCGTGGTGACCGTGCCCTCCAG

CAGCTTGGGCACCCAGACCTACATCTGC:
AACGTGAATCACAAGCCCAGCAACACC:
AAGGTGGACAAGAGAG'ITGAGCCCAAA
TCTT GTGACAAAACTCACAC ATGCCCAC
CGTGCCCAGCACCT GAACTCCTGGGGG
GACCGTCAGTCTTCCTCTTCCECCCAAA

| ACCCAAGGACACCCTCATGATCTCCCGG:

ACCCCTGAGGTCACATGCGTGGTGGTG
GACGTGAGCCACGAAGACCCTGAGGTC'
AAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGACAAAGCCG

CGTGTGGTCAGCGTCCT CACCGTCCTGC

1 ACCAGGACTGGCTGAATGGCAAGGAGT

ACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGG
GAGGAGATGACCAAGAACCAGGTCAGC
CTGACCTGCCTGGTCAAAGGCTTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACA
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1 AGACCACGCCTCCCGTGCT GGACTCCGA

C GGCTCCTT CTTCCTCTATAGCAAGC TC |
ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTTCTCATGCTECGTGATGC
ATGAGGCTCTGCACAACCACTACACGC

| AGAAGAGCCETCTCECTGTCTCCCGGGAA
ATGA

CAGGTGCAGCTGGTGCAGTCTGGGG
CTGAGGTGAAGAAACCCGGTGCAAGT
GTGAAGGTGTCATGTAAAGCATCCGG
CTATACATTCACTAACTACTGGATGC
ATTGGETGAGGCAGGCTCCAGGACA.
g | GGGACTGGAATGGATGGGCGTGATC
Heavy Chai V‘fg::"l‘; i‘;‘;"“““ Nucléotide: | G4 CECTTCAGATTCCTACACCACATA
SEQ 1D Ny 255 | TGCCCAGAAGTITCAGGGCAGGGTGA
EQIDNO; 25 | CCATGACAGTGGACACTAGCGACCTCT
| ACAGTGTACATGGAGCTGTCCAGECT .
GAGAAGTGAAGATACAGCAGTGTACT
ATTGCGCCCGCGGCAATTACGGAGTG
GACGTATGCCATGGATTACTGGGGGCA

GGGTACTCI' CGTCACCGTGTG—T AGT:

Tablc6: Aming,.acid andnucleofide scquences of humanized anti-human.CCL20 antibody heavy
chain 36HC3 ("HC3")

- : “SEQUENCE _ :
DESCRIPTION | (signal'sequence-underlincd, variable domain -
) . in boldl

MGWSC]ILFLVATATGVH QVQLVQSGA
EVKKPGASVKVSCKASGYTFTNYWMH

WYKQAPGQGLEWIGVIDPSDSYTTYNQ
KFKGKATMTRDTSTSTVYMELSSLRSE
DTAVYYCTRGI\YGVDYAMDYWCQGT
SVTVSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHT

Heavy Chain  FPAVLQSSGLYSLSSVVTVPSSSLGTQTVI
.Amino A¢id Sequcnce - CNVNHKPSNTKVDKRVEPKSCDK-THTCP
(SEQ ID-NO: 2), PCPAPELLGGBSVFLFPPKPKDTLMISRTP

EVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQD
'WLNGKEYKCKVSNKALPAPIEKTISKAKG
,QPREPQVYTLPPSREEMTKNQVS LTCLVK
SDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTQKSLSLSPGK .

‘ QVQLVQSGAEVKKPGASVKVSCKASG
Heavy Chain Variable Domain Amino Acid | YTFT NYWMHWVKQAPGQGLEW]GVID

Scquence PSDSYTTYNQKFI\CKATMTRDTSTSTV
(SEQ ID NO: 10) "YMELSSLRSEDTAVYYCTRGNYGVDYA
' MDY\VGQGTSVTVSS
Heavy Chain.

‘Nucleotide ‘Sequence TGGT@CMCT GCCACCGGAGTGC ACA
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SEQ ID NO-.18)

f CA(:SC’ITGGGCACCICAGACCTACATCTGC‘\
| AACGTGAATCAGAAGCCCAGCAACACC:
_ AAGGTGGACAAQAGAGTTGAGCCCAAA

GCCAGGTGCAGCTGGTGCAGTCIGGG

GCTGAGGTGAAGAAACCCGGTGCAA
GTGTGAAAGTGTCATGCAAGGCATCC:
GGCTATACATTCACTAACTACTGGAT
GCATTGGGTGAAGCAGGCACCAGGA :
CACGCACTCGAATGGATCGGCGTGAT
CGACCCTTCAGATTCCTACACCACAT
ATAATCACAACTTTAAACGCAAGGCT
ACCATGACAAGGGACACTAGCACCTC
TACAGTGTACATGGAGCTGTCCAGCC

| TGAGGTCCGAAGATACAGCCGTGTAC:
;TATTGCACTCGCGGCAACTACGGAGT
:GGACTATGCTATGGATTACTGGGGGC

-AGGGTACTACTGTGACCGTGTCTAGT :

GCATCTACCAAGGGCCCATCGGTCTTCC

1 CCETGGCACECCTECTCEAAGAGCACGCTC. |,

TGGGGGCACAGEGGCCCTGGGCTGCCT

GGTCAAGGAC]ACTTCCCCGAACCGGT

ACCCAAGGACACCCTCATGATCTCCCGG”

ACCECTGAGGTCACATGCGTGGTGGTG:
GACGTGAGCCACGAAGACCCTGAGGTC

’ ACCAGGACTGGCTGAATGGCAAGGAG‘P _

ACAAGTGGAAGGTGTCCAAGAAAGEGE

| TECCAGECCECATCGAGAAAACCGATCTC
' CAAAGCCAAAGGGGAGCCCCGAGAACC

ACAGGT TACACCCTGCCCCCATCCCGG
GAGG GATGACCAAGAACCAGGTCAGC1

| CTGACCTGCCTGGTCAAAGGCTTCTATC

CCAGCGACATCGCCGTGGAGTGGGAGA

' GCAATGGGCAGCCGGAGAACAACTACA:
;AGACCACGCCTCCCGTGCTGGACTCCGA
'CGGCTCCTTCTNXHIJATAGCAAGCTC

ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTTCTCAIGCTCCGTGATGC

:ATGAGGCTCTGCACAACCACTACACGC

AGAAGAGCCTCTCCCTGTCTCCCGGGAA

ATGA.

Heavy Chain Varable:-Domain Nucleotide

Scquénce..

CAGGTGGAGCTGGTGCAGTCIGGGG

CTGAGGTGAAGAAACCCGGTGCAAGT
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(SEQID NO:-26) GTGAAAGTGTCATGCAAGGCATCCGG:
CT, ATACATTCACTAACTACT GGATGC;
 ATTGGGTGAAGCAGGCACCAGGACA
GGGACTGGAATGGATCGGEGTGATC
GACCCTTCAGATTECT ACACCACATA |
TAATCAGAAG'I'TTAAAG GCAAG G CTA :
CCAT GACAACGGACACT AGCACCTCT
ACAGTGTACATGGAGCT GTCCAGCC'I :
GAGGTCCGAAGATACAGCCGTGTACT‘
ATTGCACTCGGGGCAACTACGGAGTG:
 GACTATGCTATGGATTACTGGGGGCA
GGGTACTAGTGTGACCGTGTCTAGT.

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

¢hain 36HKK3.
DESCRIPTION (Slgnal sequence underlmed vanable domam
. =i bold) B

AEVKKPGASVKVSCKASGYT _
HWVRQAPGQGLEWMGVIDPSDSY’ITY
_ NQKFKGKATLTVDTSTSFAYMELSSER:
SEDTAVYYCTRGNYGVDYAMDYWGQ,
| GTLV.TVSSASTKGPSVFPEAPSSKSTSGGT:
AALGCLVKDYFEPERVTYV. WNSGALTSGV
Hcavy Chaini | HTFRAVLQSSGL
‘Amino.Acid Sequence YICNVNHKPSN ; ‘
(SEQID NO:3) CPPCPAPELLGGPSVFLFPPI\PKDTLMlSR
TPEVTCVVVDV HEDPEVKFNWYVDGVE. ‘
VHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWENGKEYKGKV.SNKA LPAPIEKTISKAK.
GQPREPQVYTLPPSREEMTKNQVSLTCLY. |
» KGFYPSDlAVEWESNGQPENNYKTTPPVL ‘
DSD,GSFELYSKL‘I SRW( QGNVFSCS ‘
VMHEALHNHYTQKSLSLSPGK

o ’ ’ | QVQLVQSGAEVKKPGASVKVSCKASG:
Heavy Chain Variable Domain Amino Acid YTFTNYWMH\VVRQAPGQGLEWMGVI

Sequence DPSDSYTTYNQKF KCKATLTVDTSTST .
(SEQ ID'NO: 11) AYMELSSLRSEDTAVYYCT RGNYGVDY
. AMDYWGQGTLVTVSS

ATGGACTGGACATGGAGAATCCTGTTCC:
TGGTGGCCGCTGCAACCGGAGCACACA -
GECAGGTGCAGCTGGTGCAGTETGGA
GCAGAGGTGAAGAAACCCGGTGCTA

Heavy Chain GTGTGAAAGT( GTCATGCAAGCCCY CC .
Nuclcotide Sequence GGGT ATACT'I'TCACCAACTACT GGAT
(SEQID NO: 19). GCATTGGGTGAGGCAGGCTCCAGGA

: ' CAGCGACTCCAATCGATCCCCCTCA
TTGACCCTTCAGATTCCTACACCACA.

' TATAATCAGAAGTTTAAAGGAAAGGC
AACACTGACTGTGGACAGCCAGCACAT:
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:ATGAGGCTCTGCACAACCACTA

CTACTGCCTACATGCACCTCTCCAGC
CTGAGGTCCCAACATACTGCCGTGTA

- CTATTGTACCCGGGGCAACTACGGAG:
TGGACTATGCAATGGATTACTGGGGG. |

CAGGGTACECTGGTGACAGTGTCTAG

"TGCTAGEAC CCAAGGGCCCATCGGTC'I'TC
CCCCT GGCACCC’I‘ CCT CCAAGAGCACC'I
: cr GGGGGCACAGCGGCCCT GGGCTGCC

TGGTCAAGGACTACTTCCCCGAACCGGT

‘GACGGTGTEGTGGAACTCAGGCGCCCT:

GACCAGCGGCGTGCACACCTICCCGGCT

GTCCT. ACAGTCC‘}' CAGGACTCTACTCCC

‘CAC TGACCGTGCCCTCCAG:
CAGCTI‘ GGGCA “CCAGACCTACATCTGC
AACGTGAATCACAAGCCCAGCAACACC

| AAGGTGGACAAGAGAGTTGAGCCCAAA

TCTTGTGACAAAACTCACACATGCCCAC |.

| CGTGEECAGCACETGAACTCCTGGGGG

GACCGTCAGTCT’ TCCTCTT CC CCECAAA
ACCCAAGGACACCCTCATGATCTC GG’_

| ACCCCTGAGGTCACATGCGTGGTGGTG

GACGTGAGCCACGAAGACCCTGAGGTC
AAGTTCAACTGGTACGTGGACGGCGTG

| GAGGTGCATAATGCCAAGACAAAGECG .
| CGGGAGGAGCAGTACAACAGCACGTAG
» CGTGTGGTCAGCGTCCTCACQGTCCTGC
| ACCAGGACTGGCTGAAT! ‘CAAGGAGT :
| ACAAGTGCAAGGTCT CCAACAAAGCCC :

TCCCAGCCCCCATCGAGAAAACCATCTE
CAAAGCCAAAGGGCAGCCCCGAGAACE
ACAGGTGTACACCCTGCCECCATCCCGG.
GAGGAGATGACCAAGAACCAGGTCAGC '
CTGACCTGECTGGTCAAAGGGTTX CT ATC.
CCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAA‘ '
AGACCACGCCT CCCGTGCT GGACTCCGA,
CGGCTCCIT CTTCCTCTATAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAG:
GGGAACGTCTTCTCATGCET! CCGTGATGC

AGAAGAGCCTCTCCCGTGTCTCCGGGTAA
ATGA.

Heavy Chain Variable Domain Nuclcotide
Sequence:
(SEQ ID,NO: 27)

CAGGTGCAGCTGGTGCAGTETGGAGC

' AGAGGTGAAGAAACCCGGTGCTAGTG

TGAAAGTGTCATGCAAGGCECTCCGGG
TATACTTT CACCAACI‘ACT GGATGCA
'l‘TGCCTGACCCACCCT CCAGGACAG
GGACT GGAATGCATGGGCGTGA’ITCA
CCCTTCAGATTCCTACACCACATATA
ATCAGAAGTTTAAAGGAAAGGCAACA

/CTGACTGTGGACACCAGCACATCTAC
TGCCTACATGGAGCTGTCCAGCCTGA.

GGTCCGAAGATACTGCCGTGTACTAT
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[ TGTACCCGGGGCAACTACGGAGTGGA
CTATGCAATGGATTACTGGGGGCAGG .
GTACECTGGTGACAGTGTCTAGT

Table 8: Amino acid and nucleotide sequences of- humanized anti-hufnian CELE20 aﬁtibody héavy;

chain 42HKK]
B R " SEQUENCE |
DESCRIPTION (sngnal scqucnce undcrhned,.vnnablc domam
T ” . in bo!d) '

'rM DWTWRILFLVAAATGAH SQVQ LVQSG’
.AEVKKPGASVKVSCKASGYTFTSYWM

! HWVRQAPCQCLEWMGL[DPSDKYTNY'
"NQKF KGRVTMTRDTSTSTVYM ELSSLR
SEDTAVYYCARGI\YGVDYGMDYWCQ
GTLVTVSSASTKGPSVFPLA PSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGV:

Hedvy Chain - HTFPAVLQSSGLYSLSSVV.TVPSSSLGTQT
‘Amino Acid Scquence. "YICNVNHKPSNTKVDKRVEPKSCDKTHT
(SEQ IDNO: 4) CPPCPAPELLGGPSVFLI'PPKPKDTLMISR

' TPEVTCVVVDVSHEDPEVKFNWYVD_GVE.
| VHNAKTKPREEQYNSTYRVVSVLTVLHQ |
: DWLNGKEYKCKVSNKALPAPIEKTISKAK

GQPREPQ,VYTLPPSREEMTKNQVSLTC LV
KGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK

_ , ) - QVQLVQSGAEVKKPGASVKVSCKASG |
Heavy Chain Variabfe Domain Amino Acid. YTFTSYWMHWVRQAPGQGLEWMGLI

. chucncc DPSDKYTNYNQKFKGRVTMTRDTSTST |
(SEQID NO: 12) VYMELSSLRSEDTAVYYCARGNYGVDY |
_| GMDYWGOQGTLVTVSS

ATGGACTGGACCTGGCGAATCCIGTTCO.
TGGTGGCCGCTGCAACAGGAGCACACT

CACAGGTGCAGCTGGTGCAGTCCGGG
GCAGAGGTGAAGAAACCCGGTGCGCGA
GCGTGAAGGTGTCTTGCAAAGCTAGT
GGCTATACCTTCACAAGCTACTGGAT
GCAT!'GCCTGCGGCAGGCACCACGA '
CAG GGACT GGAATCGATGGCCCTGAT
TGACCCTTCT CATAAGTACACT AACT

-Nugﬁﬁ&g??cmc ACAACCAGAAGTTTAAAGGAAGGGTG
" (SEQID NO: 20) ' ACTATGACCCGGGACACATCAACTTE
) " CACCGTGTACATGGAGCTGTCCAGCC.

TGAGATCCGAAGATACCGCCGTGTAC,
TATTGTGCTCGCGGCAACTACCGAGT
GGACTATGGCATGGATTACIGGGGGC
AGGGTACACT GGTGACCCTGTCCACT
GCTAGCACCAAGGGCCCAT CGGTCTTCE
CCCTGGCACCCTCCTCCAAGAGCACCTC.
TGGGGGCACAGCGGCCCTGGGETGCET |
_GGTCAAGGACTACTTCCCCGAACCGGT
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GACGGTGTCGTGGAACTCAGGCGCCCT
GACCAGCGGCGTGCACACCTTCCCGGCOT
GTCCTACAGTCCTCAGGACTCTACTCCC
TCAGCAGCGTGGTGACCGTGCCCTCCAG
‘CAGCTTGGGCACCCAGACCTACATCTGC
-AACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAGAGTTGAGCCCAAA
TCTTGTGACAAAACTCACACATGCCCAC. |
CGTGCCCAGCACCTGAACTCCTGGGGG
GACCGTCAGTCTTCCTCTTCCCCECAAA.
ACCCAAGGACACCCTCATGATCTCCCGG
ACCCCTGAGGTCACATGCGTGGTGGTG
GACGTGAGCCACGAAGACCCTGAGGTC.
] AAG'ITCAACTGGTACGTGGACGGCGTG
| GAGGTGCATAATGCCAAGACAAAGECG.
CGGGAGGAGCAGTACAACAGCAGGTAC
CGTGTGGTCAGCGTCCTCACCGTCETGE.
ACCAGGACTGGCTGAATGGCAAGGAGT:
ACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCGCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGSAGAACC
ACAGGTGTACACGCCTGCCCCCATCCCGG
GAGGAGATGACCAAGAACCAGGTCAGC
CTGACCTGCC’IGGTCAAAGGCTI‘CTATC
CCAGCGAGATE AGA
‘GCAATGGGCAGCCE AACTACA
AGACCACGCCE CTCCGA

GCTCCTTCTIC CAAGCTC
} A GA CAGGTGGCAGCAG
GGGAACGTC’ITCTCATGC’I‘CCGTGA TGC
ATGAGGCTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCTGTCTCCGGGTAA
ATGA

CACGTGCAGCTGGTGCAGTCCGGGG
CAGAGGTGAAGAAACCCGGTGCCAG
CGTGAAGGTGTCTTGCAAAGCTAGTG
| GCTATACCTTCACAAGCTACTGGATG:
CATTGGGTGEGGCAGGCACCAGGAC:
it (Tt Vet et ittt | AGGGACTGGAATGGATGGGCCTCATT
Heavy Chain Variable DomainNuglegtide | ¢ \ e COTTCTGATAAGTACACTAACTA
(S.Egi‘};‘-%’g? 2%) CAACCAGAAGTTTAAAGGAAGGGTGA
IDNO: 2 CTATGACCCGGGACACATCAACTTCC
| ACCGTGTACATGGAGCTGTCCAGCET
GAGATCCGAAGATACGGCCGTGTACT .
ATTGTGCTCGCGGCAACTAGGGAGTG
GACTATGGCATGGATTACTGGGGGCA
GGGTACACTGGTGACCGTGTCCAGT

Table 9: Amino“acid and nucleotide sequences of humanized anti-tiuman CCL20 antibody heayy
chain 42HKK2

DESCRIPTION ] —_SEQUENCE _ ]
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(signal séquence undcrhﬁed variable domain '
ifv bold)

.Heavy Chain
Amino Acid- chucnce
(SEQIDNO: 5)

MDWTWRILFLVAAATGAHSQVQLVQSG
AEVKKPGASVKVSCKASGYTETSYWM.

AWVRQAPGQGLEWMGLIDPSDKYTNY:
NQKFKGRVTLTVDTSTSTVYMELSSLR
.SEDTAVYYCTRGNYGVDYGMDYWGQ
GTLVTVSSASTKGPSVFPLARSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQT-
YICNVNHKPSNTKVDKRVEPKSCOKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLIVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLV'
KGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVESCS

| VMHEALHNHYTQKSLSLSPGK

‘Sequence
(SEQ 1D NO: 13)

| QVQLVQSGAEVKKPGASVKVSCKASG

Heavy Chain Vatiableé DomainAming Acid . ) YTFI‘SY\VMHWVRQAPCQGLEWMCL[

DPSDKYTNYN QKFKGRVTLTVDTSTST

} VYMELSSLRSEDTAVYYCTRCNYGVDY
G MDYWGQGTLVTVSS

Heavy Chain
‘Nuclcotide Sequence
(SEQ 1D NO: 21)

ATGGACT AGGATCCTGITCC

TGGTGGCEGCTGCAACCGGAGCTCACTC
ACAGGTGCAGCTGGTGCAGTCCGGA

GCAGAGGTGAAGAAACCCGGTGCCTC

‘CCGTGAAGGTGTCTTGCAAAGCAAGTG
‘GCTATACCTTCACAAGCTACTGGATG

CATTGCGTGAGACAGGCACCAGGACA
GGGACTGGAATGGATGGGCCTGATTG'
ACCCTTCTCATAACTACACCAACTAC
AACCAGAAGTTTAAAGGACGCGTGAC
TCTGACCGTGGACACATCAACTTCCA
CCGTGTACATGGAGCIGTCCAGECTG -
AGGTCCGAAGATACCGCAGTGTACTA,

‘ TTGTACACGGGGCAACTACGGAGTGG
. ACTATGGCATGGA’I’TACTGGGGGCAG

GGTACACTGGTGACCCTGTCCAGTIGC
TAGCACCAAGGGCCCATCGGTC’!TCCCC‘
CTGGCACCCTCCT! 'CCAAGAGCACCTCTG |

| GGGGCACAGCGGCCCTGGGCTGCCTGG:

TCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCCCTGAC
CAGCGGCGTGCACACCTTCCCGGCTGTC
CTACAGTCCTCAGGACTCTACTCCCTCA
GCAGEGTGGTGACCGTGCCCTCCAGCA

.GCTTGGGCACCCAGACCTACATCTGCAA

CGTGAATCACAAGCCCAGCAACACCAA
GGTGGACAAGAGAGTTGAGCCCAAATC
TTGTGACAAAACTCACACATGCCCACCG
TGCCCAGCACCTGAACTCCTGGGGGGA
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CCGTCAGTCITCCTCTTCGCCCCAAAAC
 CCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACATGCGTGGTGGTGGA
CGTGAGCCACGAAGACCCTGAGGTCAA
GTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGECGEG
GGAGGAGCAGTACAACAGCACGTAGCG
TGTGGTCAGCGTCCTCACCGTCCTGCAG
CAGGACTGGCTGAATGGCAAGGAGTAC:
AAGTGCAAGGTCTCCAACAAAGCCECTC
CCAGECCCCATCGAGAAAACCATCTCE.
AAAGCCAAAGGGCAGCCCCGAGAACGA
CAGGTGTACACCCTGCCCCCATCCCGGG
AGGAGATGACCAAGAACCAGGTCAGCC
TGACCTGCCTGGTCAAAGGCTTCTATCC
CAGCGACATCGCCGTGGAGTGGGAGAG
CAATGGGCAGCGGGAGAACAACTACAA
GACCACGCETCCCGTGETGGACTCCGAC,
GGCTCCTTCTTCCTCTATAGCAAGCTCA
CCGTGGACAAGAGCAGGTGGCAGCAGG
GGAACGTCTTCTCATGCTGGGTGATGCA
TGAGGCTCTGCACAAGCACTACACGCA
GAAGAGCCTCTCECTGTCTCCGGGTAAA

TGA

CAGGTGCAGCTGGTGCAGTCCGGAG
CAGAGGTGAAGAAACCCCGTGCCTCC: |
GTGAAGGTGTCTTGCAAAGCAAGTCG
| CTATACCTTCACAAGCTAGTGGATGC
ATTGGGTGAGAGAGGGACCAGGACA
fcavy Chain Variablé Dofiain Nucleotide ﬁgggggfg:g&?&%ﬁ%%ﬂ%’;ﬂc
(segﬂ‘})“;’j}gizg)  AACCAGAAGTTTAAAGGACGCGTGAC
QIDNO:2 TCTGACGGTGGACACATCAACTTCCA
CCGTGTACATGGAGCTGTCCAGCCTG
AGGTCCGAAGATACCGCAGTGTACTA
TTGTACACGGGGCAACTACGGAGTGG
ACTATGGCATGGATTACTGGGGGCAG
GGTACACTGGTGACCGTGTCCAGT _

Table 10: Amino acid and niscleotide scquénces ofhumanized anti-human:CCL20'antibody heavy
chain 42HKK3

‘ 8 EQUENCE:
DESCRIPTION (S\gnal scquence underlined, vanablc domam
in bold)

MDWTWRILFLVAAATGAHSQVQLVQSG
AEVKKPGASVKVSCKASGYTFTSYWM

Heavy ‘Chain HWVRQAPGQGLE\VMGLIDPSDKYT NY
Amino.Acid Séquence- NQKFKGKATLTVDTSTSTAYMELSSLR
{SEQTD NO: 6) SEDTAVYYCTRGNYGVDYGMDYWGQ

GTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVIVSWNSGALTSGV
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HTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
'YICNVNHKPSNTKVDKRVEPKSCDKTHT
CPPCPAPELLGGPSVELFPPKPKDTLMISR.
TPEVICVV VDVSHEDPEVKFN WYVDGVE.
VHNAKTKPREEQYN S'I‘YRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAP!EKTISKAK
GQPREPQVYTLPPSREEMTKNQVS LTCLV-
KGF YPSDIAVEWESNGQPENNYKTI‘PPVL
DSDGSFFLYSKLTVDKSRWQQGN VFSCS:
VMHEALHNHYTQKSLSLSPGK

Heayy. Chain Variable Dofain Amino-Acid
Sequence
{SEQID NO; 14)

' QVQLVQSGAEVKKPGASVKVSCKASG -
YTFTSYWMHWVRQAPCQGLEWMCLI
.DPSDKYTNXI\QKFKGKATLTVDTSTST !
AYMELSSLRSEDTAVYYCGTRGNYGVDY.
'~GMDYWGQCTLVTVSS

Heavy Chairi.
Nucléotide Sequence
(SEQ 1D NO:22)

ACAGGTGCAGCTGGTGCAGTCCCGA

.CCAGAGGTGAAGAAACCCCGTGCCTC i
CGTGAAAGTGTCTTGCAAGGCTAGTG |
GCTATACCTTCACAAGCTACTGCGATG

. CA'ITGGGTGAGCCAGGCACCAGGAC
AGGGACT CGAATGGATGGGCCT GATT

GACCCTTCT: GATAAGTACACCAAC!‘ A
CAACCAGAAG'ITI‘AAAGGAAAG GCAA
CTCTGACCGTGGACACATCAACTITCC.
ACCGCCTACATGGAGCTGTCCAGCCT

' GAGGTCCGAAGATACCGCCGTGTAC’!

ATTGTACACGGGGCAACTACGGAGTG
GACT ATGGCATGGATTACTGCGCGCA
GGGTACACTGGTGACCGTGTCCAGTG
CT AGCACCAAGGGCCCATCGGTC’ITCCC
CCTGGCACCCTCECTCCAAGAGCACCTCT
GGGGGCACAGEGGCCCTGGGCTGCCTG
GTCAAGGACTACTTCGCCCGAACCGGTG
' ACGGTGTEGTGGAACTCAGGCGCCCT: G
ACCAGCGGCGTGCACACCTI'CCCGGCTG
"TCCTACAGTCCTCAGGACTCTACTCCGT
CAGCAGCGTGGTGACCGTGCCCT CCAG
CAGCTTGGGEACCCAGACCTACATCTGG: |
AACGTGAATCACAAGECCAGCAACACE
AAGGTGGACAAGAGAGTTGAGCCCAAA.
TETTGTGACAAAACTCACACATGCCCAC,
CGTGCCCAGCACCTGAACTCCTGGGGG
GACCGTCAGTCTTCCTCTTCCCCCCAAA

| ACCCAAGGACACCCTCATGATCTCCEGG

ACCCCTGAGGTCACATGCGTGGTGGTG
GACGTGAGCCACGAAGACCCTGAGGTC
AAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGACAAAGCCG!
CGGGAGGAGCAGTACAACAGCACGTAC
CGTGTGGTCAGCGTCCTCACCGTCCTGC,

ACCAGGACT _GGCTGAATGG_CAAGGAG:T
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ACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGAGAACC:
ACAGGTGTACACCCTGCCCCCATCCCGG
GAGGAGATGACCAAGAACCAGGTCAGE
CTGACCTGCCTGGTCAAAGGCTTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGA:
GCAATGGGCAGCCGGAGAACAACT ACA
AGACCACGCCTCCCGTGCT! GGACTCCGA
| CGGCTCCTT: CTTCCTCT. ATAGCAAGCTC

ACCGTGGACAAGAGCAGGTGGCAGCAG
GGGAACGTCTT! CTCATGCTCCGTGATGG
ATGAGGCTCT. GCACAACCACTAGACGC:
AGAAGAGCCTCTCCCTGTCT CCGGGTAA
ATGA.

CAGCTCCAGCTGG’[‘GCACTCCCGAG
.CAGAGCTGAAGAAACCCGGTGCCT CC.
'.GTGAAAG’I‘GTCTI‘GCAAGGCI‘AGTGG -
CTATACC’]TCAC’AAGCI‘ACT GGATGC
AT’I’CGGTGAGGCAGGCACC%(;GACA
e ey e __ o CGGACTGGAATGGATGGGC GATTG
Hedvy Chiiil Vagablc rllbomam‘ Nucleotide. AC CCTTCTGATAAGTAC ACCAACTAC
(SE Q“;};‘;gc 30) AACCAGAAGTTTAAAGGAAAGGCAAC
TCTGACCGTGGACACATCAAC’IT CCA
CCGCCTACATGGAGCTGTCCAGCCTG
ACGTCCGAACATACCGCCGTGTACTA '
TTCTACACGCGGCAACT AC(‘GAGTGG
ACTATGGCATGGA‘I’TACTCCGGGCAG
GGTACACIGGTGACCGTGTCCAGT

Table 11: Amino acid and nucleotide scquences of humanized anti-hiihah CCL20 antibody light.

chain LC3
e . ‘ SEQUENCE
DESCRIPTION (signal scqucnce undcrhned, varigble domain
: in.bold)

MGWSCIILFLVATATGVHSDIQMTQSPSS
LSASVGDRVTITCRASENIYGALNWYQ
' QKPGKAPKLLIYGATNLADGVPSRFSG.

Light Chain Amino Acid chuencé ‘SGSGRQYSLT!SSLQPEDFATYYCQNVL
-with the signal scquence. ITPYTFGGGTKLEIKRTVAAPSVFIFPPSD.
(SEQID.NO: 7) EQLKSGTASVVCLLNNFYPREAKVQWKV'

DNALQSGNSQESVTEQDSKDSTYSLSSTL
| «TLSKADYEKHKVYACEV'I 'HQGLSSPVTK.
SFNRGEC.

DIQMTQSPSSLSASVGDRVTITCRASENI |
YGALNWYQQKPGKAPKLLIYGATx NLA

Light Chain Amino; Acid. Scquence DGVPSRFSGSGSGRQYSLTISSLQPEDFA
without the signal sequénce TYYCQNVLITPYTFGGGTKLEIKRTVAA
(SEQ ID'NO: 110) PSVFIFPPSDEQLKSGTASVVCLLNNFYPR

EAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTH
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OGLSSPVTKSFNRGEC

L-fght Chain Variabl¢.Domaii Ainino-Acid
Séquicnce
(SEQIDNQ: IS)

| DIQMTQSPSSLSASVGDRV.IITCRASENI

YGALNWYQQKPCKAPKLLIYGAT\YLA

‘ DCVPSRFSGSCSGRQYSLTISSLQPEDEA
| EYYCONVIATPYTEGGGTKLEIK

Light Cham Nuclcoudc chucnce
with the s:gnal Sedqiefice:
(SEQ ID:NO: 23)

"ATGGGCTGGTCCTGCATCATTCTIGITCC

TGGTGGCAACCGECACAGGAGTGCACA

| GEGACATCCAGATGACCCAGTCTCCA

‘TCCAGCCTGACTGCCTCAGTGGG CCA
" TAGGGTGACT/ ATCACC'! GTCGGGCCA
.GCGAGAACA

'ACGGCGCT CTGAAT

TGGTATC Q AGAAGCCAGGAAAAGC

- TCCCAAGCTG TGATCTACGGGGCTA
"-CAAACCTGCCAGACGGTGTCCCCAGT‘

‘CGATTCTCCGGTAGCGGCT CTGGACG ’

ACAGTATTCACT GACTATCT CTAGTCT
< GCAGCCTGAAGA'ITTCGCCAC'ITACT

ATTGCCAGAATGTGCT GATTACTCCA.
TATACCTTTGGCGGAGGGACAAAACT

| GGAGATCAAGAGAACTGTGGCCGETCC

CAGTGTGTTCATTTTICCECCTTCAGAC

' GAACAGCTGAAATCAGGGACCGCTI‘CC

GTGGTGTGTETGCTGAACAATTTCTACC-
CT CGCGAGGCAAAAGTGCAGTGGAAGG
TGGATAACGCCC'! GCAGAGTGGCAATT
€ACAGGAGTCCGTGACCGAAGAGGACGA
GCAAAGATTCTACATATAGTCTGTCATC
CACCCTGACAGTGAGCAAGGCTGATTA

;CGAGAAGCACAAAGTGTATGCATGCGA

AGTGACTCATCAGGGGCT GAGCT GTCCC
GTGACCAAGTCTITT. "AACCGGGGTGAAT:
GTTGA

Light Chain Nucleotidc Sequence:
thhout the signal sequence
(SEQ ID.NO: 111)

GACATCCAGATGACCCAGTFCTCCATE. |
CAGCCTGAGTGCCT CAGTGGGCGATA.
GGGTGACTATCACCGTGTCGGGCCAGE
GAGAACATCTACGGCGCTCT GAATTG
GTATCAGCAGAAGCCAGGAAAAGCTC
CCAAGCTGCTGATCTAC GGGGCTACA
AACCTCGCAGACGGTGTGCCCAGTCG
ATTCTCCGGTAGCGGCTCTGGACGACG

| AGTATTCACTGACTATCTCTAGTCTG"

CAGCCTGAAGATTTCGCCACTTACTA
TTGCCAGAATGTGCTGATTACTCCAT,
ATACCTTTGGCGGAGGGACAAAACTG
GAGATCAAGAGAACTGTGGCCGETCEC
AGTGTGTTCATTTTTECCCCTTGAGACG!
AACAGCTGAAATCAGGGACCGCTTCCG
TGGTGTGTCTGCTGAACAATTTCTACCC
TCGCGAGGCAAAAGTGCAGTGGAAGGT
GGATAACGCCCTGCAGAGTGGCAATTC
ACAGGAGTCECGTGACCGAACAGGACAG

‘CAAAGATTCTACATATAGTCTGTCATCC |
_ACCCTGACACTGAGCAAGGCT GATTAC
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GAGAAGCACAAAGTGTATGCATGCGAA

| GTGACTCATCAGGGGCTGAGCTCTCCCG:
4 TGACCAAGTCTTTT. AACCGGGGTGAATG
TTGA .

Light Chain Varidble Dornain Nuclcotidé
Sequénce
(SEQ'IDNO:31)

bt Ak

. CAGCCT GAGTGCCT CAGTGGGCGATA
1 GGGTGACTATCACCTGTCGGGCCAGC

GAGAACATCTACGGCGCTCTGAATTG
GTATCAGCAGAAGCCAGGAAAAGCT C
CCAAGCTGCIGATCTACGGGGCT. ACA
AACCT GGCA CCGTGTGCCCAGTCG

ATTCTCCGGTAGCGGCTCTGGACGAC

AGTATTCACI.GACTATCTCTAGTCTG
‘CAGCCTGAAGATTTEGCCACTTACTA

“TTGCCAGAATGTGCTGATTACTCCAT

ATACCTTT! GGCGGAGGGACAAAACT G
GACATCAAG

Table 12: Amino 4cid and niicleofide sequences of bumanized-antizhuman CCL20 antibody light

-chain' LK3

DESCRIPTION

*. SEQUENCE
(signal séquence undcrlmed,, vanahlc -domain

Light Chain Amino,Acid:Scquence,
thh ‘the signal sequence’
(SEQ.ID'NO: -8)

] MDMBVPAQLL&LLLLWLESE&QDIQMT

QSPSSLSASVGDRVTITCGASENIYGALN
WYQRKPGKAPKLLIYGATNLADGVPSR
FSGSGSGRDYTLTISSLQPEDFATYYGQ
NVLITPYTFGQGTKLEIKRTVAAPSVEIF
PPSDEQLKSGTASVVCLLNNFYPREAKYVQ

: WKVDNALQSGNSQESVTEQDSKDSTYSL

SSTLTLSKADYBKHKVYACEVTHQGLSSP
VTKSFNRGEC

Light Chain Amino.Acid Scquence
without the sngna] scquence
(SEQ IDNO: 112).

DIQMTQSPSSLSASVGDRVTITCGASENI |
YGALNWYQRKPGKAPKLLIYGATNLA
DGVPSRFSGSGSGRDYTLTI SSLQPEDF
ATYYCQNVLITPYTF GQGTKLEIKRTVA

: APSVFIFPPSDEQLKSGTASWCLLNN!‘ YP
'REAKVQWKVDNALQSGNSQESVTEQDS

KDSTYSLSSTLTLSKADYEKHKVYACEVT
HQGLSSPVTKSFNRGECG:

Light Chain.Variablc Domain Amino Acid
Sequence.
(SEQ 1D NQ: 16)

DIQMTQSPSSLSASVGDRVTITCGASENI
YGALNWYQRKPGKAPKLLLYGATNLA
DGVPSRFSGSGSGRDYTLTISSLQPEDF

Ligtit Chain Nucleotide Sequence
with the sigdal sequence
(SEQ ID'NO: 24),

ATYYCQNVLITPYTF GQGTKLLIK

WGACATCCAGATGACT

CAGAGCCCATCCAGCCTGTCAGCCTC
CGTGGGCGACAGGGTGACCATCACAT
GTGGAGCATCCGAGAACATCTACGGG
GCCCTGAATTGGTATCAGAGGAAGCC
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' AGGETCAGCAGCACCCTGACGCT GAGC

CGGCAAAGCTCCTAAGCTGCTGATCT -

' ACCGTGCCACAAACCT GGCTGATGGC

GTGCCCTCCAGATTCAGCGGCT CTGG:
AAGTGGGCCCGACTATACTCT GACCA
TTTCTAGTCTGCAGCCAGAGGATTTC
GCCACCTACTATTGCCAGAATGTGCT
GATCACACCCTACACTT’IT GGTCAGG
‘GCACAAAACTGGAAATTAAGCGTACG
GTGGCTGCACCATCTGTCTTCATCTTCC
CGCEATCT GATGAGEAGTTGAAATCTGG.
AACTGCCTCTGTTGTGTGCCTGCTGAAT

| AACTT! CTATCCCAGAGAGGCCAAAGTA

CAGTGGAAGGTGGATAACGCCCTCCAA :
TCGGGTAACI‘ CCCAGGAGAGTGTGACA:
GAGCAGGACAGCAAGGACAGCAC CTAC

.AAAGCAGACT ACGAGAAACACAAA TC

CTGAGCT CGCCCGTCACAAAGAG CTT CA
ACAGGGGAGAGTGTTGA '

Light Chain Nucleotide Scquence
without the signal sequénce
(SEQ ID NO: 113)

GACATCCAGATGACTCAGAGCCCATC |
CAGCCTGTCAGCCTCCGTGGGCGACA
CCGTGACCATCACATGTGGAG CATCC
GAGAACATCT: ACGGGGCCCT GAATTG
CTATCAGAGGAAGCCCGGCAAAGCTC

| CTAAGCTGCTGATCTACGGTGECACA

AACCTGGCTGATGGCGTGCCCTCCAG
ATTCAGCGGCTCTGGAAGTGGGCGCG:
ACTATACTCI‘GACCA{!TI‘CI‘ACTCTGC"
AGCCACAGGA’ITI'CGCCACCTACI‘AT
TGCCAGAATGTGCTGATCACACCCTA
CAC’I"I'ITGGTCAGGGCACAAAACTGG

,AAATTAAGCGTACGGTGGCT GCACGCAT |

CTGTCTTCATC'IT CCCGCCATCTGATGA.
GCAGTTGAAATCT GGAACTGCCTCTGTT |
GTGTGCCTGCT GAATAAC'ITCTATCCCA

: GAGAGGCCAAAGTACAGTGGAAGGTGG'

ATAACGCCCTCCAATEGGGTAACTCCCA

' GGAGAGTGTCACAGAGCAGGACAGCAA
. GGACAGCACCT ACAGCCTCAGCAGCAC

CCT GACGCT GAGCAAAGCAGACTACGA
GAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTC .
AGAAAGAGCTTCAACAGGGGAGAGTGT
TGA

Light Chain Variable Domain Nucleotide
Ss,qucncc.
(SEQIDNO:32)

GACATCCAGATGACTCAGAGCCCATC
CAGCCTGTCAGCCTCCGTGGGCGACA
GGGTGACCATCACATGTGGAGCATCC
GAGAACATCTACGGGGCCCTGAATTG
GTA]] FCAGAGGAAGCCCCCCAAAGCT C
CTAAGCTGCTGATCTACG GTG,CCACA-
AACCTGGCTGATGGCGTGCCCTCCAG
ATTCAGCGGCTCTGGAAGTGGGCGCG
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ACTATACTCTGACCATTTCTAGTCTGC

| AGCCAGAGGATTTCGCCACCTACTAT

TGCCAGAATGTGCTGATCACACECTA
CACTTTTGGTCAGGGCACAAAACTGG:

ablc 13: Arhino acid- sequcnces encoded by human gennlmc genes

DESCRIPTION __ SEQUENCE' -~ __
) QVQLVQSGAEVKKPGASVKVSCKASGYT
IGHV1-46*03 FTSYYMHWVRQAPGQGLEWMGIINPSGG

(SEQID NO:'57)

STSYAQKFQGRVIMTRD FSTSTVYMELSS
LRSEDTAVYYCAR . K

JH4.

WGQGTLVTVSS:

. ,(SEQ 1D NO: 58)

IGKV1D-39%0]
(SEQ ID'NO: 59)

. :DIQMTQSPSSLSASVGDRVTITCRASQS]SS‘

YLNWXQQKPGKAPKLLIYAASSLQSGVP
SRFSGSGSGTDFTLTISSLQPEDFATYYCQ

QsYSTPP

10263] Based on the evalisation results, we sclectéd 36LK3/36HC2-(*HC2/LK3"):and
36LC3/36HC2 (“HC2/LC3"y for further studies:..For these two antibodics, 'invitro. chemotaxis assdys
svere-performéd in parallel with parental mouse clorie 36F7C10 and its chimeric. form: (comprising.a
human Fe portion), In this assay: we employed ranswell culfure plates with B300.19' CCR&+ cells
sceded in the upper layer and:recombinant human CCL20.ligand in the lower layer. Recombinant.
human CCL20(10 nM final, R&D Systems) was pre-incubated-with the humanized-anti-CCL20
antibodics.dt room teniperature.. Afiér 30 niin, human CCR6-fransduced murine:pre-B-cells (B300.19,
provided by Dr. H: Kawasaki at Tokyo University) were applicd to the upper laycr and chemotaxis
was:developed-at 37°C:for 4 hrs.. Atthe end.of incubation, FACS.was uscd to measure migrated cells:.
The 50%,.90%, and 95% inhibitory concentrations (ICsp, ICs0, and 1Cgs, respectively) for HC2/LK3
and HG2/LC3 weré then calculitéd (Tablc 14). ‘Neither of the humanizcd;intibodi}célbst
ncutralization activity in comparison with the parcntal mouse MAS? and ICg valugs were.calculated at

around | nM.

Table 14: Ngutra'!iz'ing\a;:tivily of HC2/LK3 and HC2/LC3 against human CCL20'in"a chemataxis

assay (in nM)
Mouse MAb - - Chimeric MAb
ICs T 1.697  0.464 1.438 £0.216
1Co ’ 3:944 +0.593 3.510 _t'0.60!
1Css | .7.680 +2.966 ) 5480+1.179
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THIMAb HCZLK3

Asapl ] 2 ] ar o Avess

P

Ce | 065 | 1oy | T30 |  T0i4%0330

T 355 7T 3357 [ 67 T | 45641928

TG | 78 | sS4t | 186 897224417

HUMAb HCZLCE, .~

Assay:d | 2 |3 .| Averagg

iCo 050 | 126 | 1200 | 111720193
1Coo T aed | s8¢ | 530 52510591

iCk | 177 | o6 ] 1033 T

The'dosc responses for arepresentative irial with the HCZ/LK3-antibody-arc shown in FIGS.8A-C..
Thréc independent experiments are.depicted. '
10264] Wc further confirmed the ncutralizing activity-of HC2/LK3:and HC2/LC3 using a
transendothelial migration (T E_M)‘assay:jp which freshly isolated human peripheral blood
mononuclear ¢ells were-uSed insicad of CCR6-transduced artificial cells: B:'cq;w;
CD3+ED4+CD4SRO+ memory T cells and CD19+ B cells are well known'to be.énriched with
CCRG-positive cells. we measured the: m@gmlcd ccll:numbers of these ;pbp‘ula’tio’ri‘s:-ih;thc.])res‘e“iibcidf
absénce of the HC2/LK3 and HCZ/LE3 antibodies, as well as-the parental mouse:antibody, 36F7C10.
Both hiiinanized ahitibodies (FIGS. 9B and G) demonstraicd dose dependent-inhibition of cell
migration comparablé.to that.of: 36F7C10 (FIG. 9A:){ |5yf6yi‘d'ihg-ﬁmhe‘i"e\?i’dt::i(:é€6ftthéit-ﬁéutféﬁ2’ixi§:

activity.

Example 5: Binding of humianized anti-human CCL20 MAbS to human CCL20

[0265] To-measure the binding affinity of bumanized antibodics: HG2/LC3 and HC2/LK3 by.surface
~)‘gl'asmon resonancd (‘_BincoréTM)i,‘;\aéeﬁexpr‘csséd and Huxiﬁcdith‘r’:iamibddies froin.conditioned Tedia of
transicntly-transfected HEK293F cclls, and captured thé:antibodies.on a CMS5 chip.coated with:anti*
human Fc monoclonal antibodies using HBS-EP as the running buffer.. We then injected scveral
dilutioris (100, 20; 4, 0.8, 0.16, and 0 nM) of hufman:CCL20 protein ('R&D'Sy'slcfri's_)"o'ver 1hé coated
chip surface, and observed dissociation of bound CCL20.for-up to 20, miriutes (FIGS 1 OA‘éh'd:B_}.

We fitted binding data globally to a I:1 Langmuir model.. The results arc shown.in. Table 15:and
[fepicsent the average of two indépendent experiments. - Affinity. between ‘CCL20"and its receptor,:
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CCR6,hii$ bt reportéd as 500 pMrin primary, human célls (Liao:ez al., J. Jinmunol. 168(10):487-
4880,(2002)): shese:data demoristratc:uiat e affinities 6 the HCUL C3and' HEY/LK I anfibodis for
CCL20 are; approxxmatcly [ Oliines highcr- iharithe:affin inityo; of CER6:for CCL:20.

of theinvention

Tdble:1'5::SPR fésuls of hufasized anti-CEL20 anibodics:

'ﬁca,vy ‘Chain/
Lightchain

F -

NN
(x10%°séc?)

X
ApM)*

Standafd -

HCLC3.

S I

44 .|

15

déviation-

"HC2/LK3:

'1;l7

70,

'7'

Exaniple-6: Qi‘fisbli'r',cé_c‘.!i?i?&"-@f;‘.h;i,!,inéiﬁ!z'ed; antli-lhu‘mag..-CGhZ,Q-MAbs.‘tq chemokine paralogs,

19266}

‘théir:éi‘oss»rcacuv.xt_y aggmst,a.g:hc_mgk:pqpane],(?[ ablq l}@) using: a_g.et;z_ygpgﬂ;pgcq‘xmmqggsgrb;r_g

assay (ELISA).

v Chcmokme =3

Table 16: Rccombinant human-chemokines-used’in, ELISA assay

‘»(a'W

2 S
SO
RS

Makerse - Tt &

CCGL20:. .

MIP:33/LARC:

__R&D

. #360-MP-025/CF L

XCL1

bin_

R&D

#695-LT-025/CF’

_CCL28

_R&D

#717-VC:025/CE

CCL27

“CTACK.

R&D

#376-CT-025/CF:

... ECL2S. ___TECK: GT__ CE023X. it
_CCL22. "MDC____ | _R&D . T #336-MD-025/CF ..
CeL21 6CKine/SLE R&D #366-6C-025/CF> |
€CLI9 |~ MIP3b_ | R&D | #361-MI-025/CF._. ..

CCL1Y

TARC.

GL.

#2364

CCLi6:

HEC4 ™ |

R&D .

__#802-HC-025/CE;,

ety

‘MCP=4

GT

#2327X.

€CLI

"Eotaxin

__R&D

#320-E0-0200GF

<<%

'MARC . ...

R&D.

‘#282-P3-010/CF

ceLs

.Rantés;

| CHEMICON

" #GF020.

ccLa

_MIp-18

R&D

#271-BME:010/CF.

oy

‘M IP-1a

GT

#2270X

CCL2

. MCP-1/MCAFIE.

PEPRO
TECH

#300-04

CCLI

TCA3/[-309

GT

#2272

CXCL16

‘CXCL16

el

#2976X

CXCL13

.BCA-1/BLC.

R&D

#801-CX-025/CF

__CXCL12

_SDF-1/PBSE

_ R&D

#350-NS-010/CF .
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CXCLIO. Rl  YRCH 1#300-12
CXCLy - MIG 6T | w2392
: Iy PEPRO: HYONNRN

CXCLS : I8 TECH. #200:08M

CXCL4 PF4 R&D | =~ #795-P4-025/CF
CXCL2 "~ GROF | R&D. . #276GB:010/CE.
CXCLI ‘GROa _ R&D | T #275:GR-010/CE

"CX3CL1 (Chemokinie o A AR €I
Cote: FKN. i __13&13 #.362-.GX=025{€F.»

—~

. CX3CL1 o L ~
(Extracellular | EKN: " .R&D #365:FR-025/CF:
__Domain) N

The:wells of & 964well, plaic:weré.coaicd with 1 fig/iil of therségmbinant human-chemokines in2BS
(9). ‘Afer overnight incubaion at.4°C, the:wellswiére biocked:with 1 X Blsck-Act (Dainippsi
‘Sumiitomo Pharma, UK-B80) for. 1 hour. atroom:temperature. :Afier-washing twice:with:0:02%:
Twicen 20/PBS (2), wé added S0 jil of 107/l purified 36F7C10; ¢himetic 36710, HCZLK3, or
HC2/LE3 in0.02% Tiveen 20/PBS (-)166ich:well. The wells wefe incibatéd:for:1"hoiir &t rooi
temperature and washed threc times as ,de’scrikcd,in'-ﬁ)(an;?fc 3. ﬁOrsefdaﬁh,pbrdxiaaSé;(HRé)}v
conjugated anti-mous¢ IgG-antibody (Jackson, #715:035°150; for. 36F7C10) or HRP-conjugated antt--
humiin IgG Fey fragment (Jackson; #l0_9%_03'5‘—0_9'8,,lfor:'c\hi;i\cj_ii:-i'l,ﬁ_d'_hﬁmaﬁﬁea}mgggf.sva'giﬁhgq;
added’(ina 5000 .fold dilution withi 0.02% Tween 20/PBS () and thewills werd,inéubidtcd:fof 1:hous
at room.tcmperature. After washing: five:times, a TMBZ (3,‘,33,5}53?(ctrgmejbyfbcnjz’idijne:)f- solution
(1%;in N,N-Dimecthylfofmamide) was added’to ihe, wells and:incubatcd for-15-30:minutcs. The
rcaction was stopped by adding-an ¢qual volume &f.a 2 M H,SO%topping;solition,/and ttie optical
density was read at 450 am by ARV (PerkinEimer). As demonstrated-in.FIG. 11B, HC2/LK 3:and
HC2/L.C3 bind.specifically to.human GCL20 over.the other chiemokines in the pancl,,

[0267] I thiese'dssays; although-HC2/LK3 was fedctive againstiplate-bound'human CEL20;:it
‘appearcd Icss potent than'the mouise;36F7C10 or ehiriieric 36F7C10-kFcantibodics (FIG s L A).
‘However, the HC2/LK3 showed clear.and:strong.binding agairist CCL20-anchored via'a His«tag'in
ELISA assays (FIG: 11C), which allowed exposure;of ail CCL20 portions to the solvent. This may,
indicatc that thc CCL20 cpitope(s) for HC2/LKS3'ar¢ buried or-otccluded in the proceduire;iised fo.bind
-GCL20 10 the'plate-surfacezin the firstassay forfat. To 'avbiﬁztﬁiéfﬁés’siﬁié‘:aﬁifact,: we eriiployed
Biacorc™ apalysis in:which frec CCL20-was applied over MAbs captured.on a sensor-chip; In:the

“36F7C10-hFc chimetic antibody (FIG. 11D). Furtlicr; the sinll reaction against CXCL4:6bscrved in:
FIG. 11B-was found to be negligibic in the Biacore™ assays (FIG: 11D).
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(0268] Phylogenétic analysis by Derceper. et al., (NucleicAcids Res. 1(36):W465-469(2008)).
indicates that €CL16 is'the cheiokine closest in sequence to CCL20, although the percent identity
between CCL20-and CCL16 is less than 37.5% (hOmolqu in only’56 6ut-of 70 amino"acids
comprising the mature CCL20 peptide (SIM — Alignment Tool for protein scquences, Swiss Institutc
of Bioinformatics)) (FIG. 12). "We used Biacorc™ analysis to test whqibgr‘HCWLKB; and HC2/LC3.
cross-react with CCL16. Monaclonal musc:anti-human F wés immobilizéd on all four flow celis-of
-a'CMS chip:ata flow rate of 25 pl/min-with HBS-EP buffer containing 0.2 mg/mL BSA.
‘Subscquéntly; 50 pl of a 1 pg/ml solition of chimeric, HE2/L:C3, or HC2/LK3 antibody. in'HBS-EP
buffer with 0.2 mg/ml BSA was inijccted 6ver flow célls 2,3, and 4; respectively. 150 ul of a 100 nM.
solution 6f CCL20 or CCL16'in HBS-EP buffer (of buffer alonc) with 0.2 mg/ml BSA was the
injected over-all four flow cells-at a flow:rate. of 40 pl/min. Dissociation followed for. 20 min. Flow
cell 1 (anti-himan Fc aniibody -alonc) was;used as a reference for all flow-cells.

[0269] Under these conditions; hurii CCL20 bound to the climeric (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 detccted when human CCL16 was run:through the ¢hip, indicating that
‘although CCL16 is the chemokiné closcst in sequence-to CCE20; CCL20 and CGb},ﬁfdo nOt possess-
sufﬁcicntihOmology (<37%,as 'diséuss‘c’dvabovc) to allow the humanized anti-CCL20 antibodies to
crogs-react with-CCL16.

[0270] Thesc data indicate that’ HC2/LK 3 and HC2/LC3 are speeific for-human CCL20 overother

cthemokines:

Example 7: Cross-reactivity of humanized anti-human CCL20 MAbs to species ortliologs

[0271] We then determinedithe cross-feactivity of the HC2/LC3 and HC2/LK3 MAbs'to CCL20
from other specics. Amino acid sequence alignments among CCL20 orthologs (obtained using SIM -
alignment too] for protein’scquencés (Swiss Instituic of Bioinformatics)) indicate that the.identity.
between cynomo}'gus/fhcsus:hnd liuman CCL20 is 86%, while the-homology between.mousc aiid
human CCL20 is 64% (FIG. 14; human CCL20 — SEQ ID NO: 85; rhesus CCL20 - SEQ ID NO: 86;
cynomolgis CCL20 — SEQ 1D NO: 87; partial mouse CCL20 - SEQ ID NO: §8 (ihe entire,mouse
CCL20 aminoiacid scquence may b foiind in SEQ 1D NO: 1025 residucs. 1-27 constitute. the signal
scquence; scc Table 18)).

[0272] To test wheiher the ¢himeric and humanized antibodies can bind to mouse, cynomolgus, or
rhicsus macagque CCL20.-orthologs; we used ELISA assays as:illustrated in FIG, 15. Recombinant
sccreted atkalincphosphatase (SEAP)-¢hemokinc fusion protéins were érigincercd as described in.
Example 2, cxpresscd 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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cat# MA1-19354) in S0 mM sodium bicarbonate, pH 9.4, overnight at 4°C. Platcs were then blocked
using 1X phosphate buffered salinc with Tween-20 (PBST) with 5%:bovine scrum:albumin (BSA) for
2 hours at room temperature. 20.nM SEAP-CCL20 fision proteins were scrially diluted 5-fold:in
Opti-MEM ;mcdiwn"(lnviirogcp), Chimeric and humanized (HC2/LC3 and HC2/LK3)antibodies.
were diluted to | pg/ml in 1X PBST with 5% BSA, addcd to the plates, and incubated for | hr at room
tempcerature. The plate$ were theh washed' with 1X.PBST with 5% BSA three-times. Goat anti-
human lgGtigM (l-l+L)'-HRP'conjugatc (Jackson ImmurioResearch cat# 109-035-1 27) was diluted to
HRP substrate (Pierce catéf 15169) was.added fordeiection.of bound,antibody by measuring
fluoreséénee in 2 Molécular Devices MS (Excitation 325 nm/Ermission 420.nth) plate reader.

[0273] Whilc the hamster-anti-mouse; CCL20'antibody 2FS-5 MAb bound micuse. CCL20 with a.
50% effective.dose (ECs0) of 64 pM.(data not shown), neither the:chimeric nor bumanized anti-hiuman
CCL:20 antibodies bound- detcctably to mousc.CCL20 or rat CEL20-under the conditions described
above. By contrast, both-the.chinictic and hunanized antibodies effectively bound o human, fhesus,
and cynomolgus CCL20 (FIGS. 16A-C, '1“7A,and;§)._ While the ECep for human and rhesus CCL20
appearcd similar (for example, 62 and 10V pM for HC2/LC3),.the ECso for-cynomolgus CCL20 was
340 pM for HC2/L.C3, a 5.4 fold diffefence versus human CEL20: Similar resulis were'scen for
HG2/LK3.. This suggests that a much-greater 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 dssaysfor crosy-reactivity;of humanized anti-CCL20
MAbs to CCL20 spccics orthalogs

[0274) Wec also used surface plasmon resonance:(Biacore™) arialysis to tést whetherrHC2/LC3 and
HC2/LK3 can bind to mousc, cynomolgus, or rhesus'macaque CCL20 orthologs. Monoclonai mouse
-anti-human placental alkaline phosphatase was immobilized on all four flow cells of-a CMS chipata
flow ratc of 25 pVmin. 25 il of a 2 nM solution.6f human, ~riicsug cynoniolgus, or mousc CCL20-
SEAP in HBS-EP buffer was injected over flow c'ell:?;,"'.":;' or 4. .For antibody binding; 240 plof 0-80
nM dilutions of HC2/L.C3; HC2/LK3, or 2F5-5 MAb in HBS-EP ‘buffer (or buffer alonc) was injected-
over all four flow cells ata flow rate of 50 ul/min. Dissociation followed for 45 min. Fiow.cell’l
(anti-SEAP alonc) was used as a referénce for all flow célls. Regéneration of the flow cclls was
perfonned with 10 mM. glycinc at pH 2.25. Due to-regeneration eh‘é_cis on the "captufing capacity of
the chips, antibody injections were performed scquentially. from low to high concentration. Daia
fitting was performed usinga 1:1 Langmuir model.

[0275] Under-the dbove conditions; hamster anti-mouse:CCL20 antibody 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. Jii coiitrast; ¢himeri¢, HC2/LC3,.and;HC2/LK3 antibodies cffectively bound t6:hiitha,
thesiss; and cynoiiolgus GEL20 (Table 17).

[0276] The:apparent affinity, valucs mcasured weic Highér in‘this assay.than previously detectcd in:
Example 5 (for cxample 4.7 pM for HC2/LC3 in the-present assay vs. 4. pM'in Table:3) due 10 the
bivalent (higher.affinity).nature of thic assay format used (versus-themonovalent, format-used for thé
data-shown in Table 15). The Kp.values for rhesus and.cynoniolgus CCL20 were gencrally higher (3-
fold) than for buman CCL;ZO,:i_ndiqalins that the antibodics, bourid more specifically.t6 human CCL20:
In coptrast to-the'ELISA dh;'ﬁifrom‘g);qmpic 7, however, we-observed np{sigﬁiﬁcant:aiﬁéfe‘ﬁcc'

between binding affiity for rhesus aiid cyriomiolgiis CCL20:

Table 17: Asscssment of anti-CCL20 humanized ihonoclonal antibody binding to €CL:20-6rthologs:

by Biacore™"’

< | KoMy |

Antibod Ligand- L e
i 8 (®x10°M'sec”) | (x10°seE™:

Chimeric | BCCL20 | 29 ' 2.08 716
clone 1ICCL20 |~ 294 T aas 605
36F7C10% | .cCCL20 383 504 | B2

| “hcerzo 369 ” T2e8 T [ am
HC2LC3 | rCGL20 | 413 7:51 182
~¢CCL20™ " 864 i34 155, l

hCCL20 | - 288 | 33 | 1®
HC2LK3 | rCCL20" 23 0 | 82 ] 312
cCCL20. | 528 | 149 | 283

Hamsier | hCGL20 |  Nobinding | No bioding | NG binding, -
| dnii-mouse [TREGL20 | Nobinding | Nobinding | No binding
| 2F5:8* [TCCCL20. | Nobinding |  Nobindingi | .Nobinding,

[mceao | 96 0478 | 4%

® Emviously‘ShO)Vh not to bind'mCCL20.

®. Hamster anii-mousc data from carlier.chip

Example 9: Epitope Mapping-Tor Mouse Anti-Human CCL20.Clone 36F7C10;

afitibody 36F7C10:binds, we:used.a hydrogen/deutcrium exchange method in‘which a’ntiboa'){ bfb’di"rfg

‘protécts and thus preserves deutcration of the epitope;. As’él@o;»?n in FIG. 18A, weobserved very
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strong perturbations near. the N-terminus of humap CG1:20 st residucs'7:9; 10-19;:and:20-22; possibly
representing the cpitope(s). Marginal protéction was also observed:nedr ilic C-terminus at residugs
39-55,56-67,and.61-70. Thése sc¢gmicnts 'még'5e~fperiPhcfai to.the:cpitope, érlthcif;brcat'hing’ motiofis,
may.:be conjugated'to'the epitope. The deuteration leyel of cach indicated amino acid:is:shown:at four
tincpgints: from fop ip;hoﬁbm, 150, 500, 1,500,-and 5,000's. _

[0278] The.rcgions idcntificd as the cpitope:for 36F7C 10:fall withiii the N-terminal and.loop
fegioris of CCL20, Which ate known to be:critical for CCR6:binding-and signaling.(Maliket.al., Acta
CrvstF62:631-634 (2006))(FIG: 18B): Chimeric-and humanized antibodics derived:from 36E1CI10,
cspecially antibodics with the samie.hcavy and light ¢lidin'CDR1,:€DR2 and CDR3:dmiitio‘dcid
scquences as 36F7C10, of simiilaf heivy'ahd light €hidin'CDR1, CDR2 and CDR3 aminoacid
séquences as 36F7C10 (e.g.. with less ihan 3, 2:or-1 amino acid substitutions as comparcd tothe
CDRs.of 36F7C10) arc expected to bind-to-the-same epitope. The identification of this cpitope may:
thus:expliin theabilify of the 36F7C10-MAb diid- chimeric and. bumanized antibodies.dérivied

“thérefrom‘to.ncutralize-CCLE20 activity.

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

10279] To test whether HE2/LG3 and-HC2/LK37can inhibit CCL20-induced chemotaxis.in vivo, we
took.advantage of the fact thai human CCL20 can iriteract with mousc CCR6 (SEQ.ID NO? 106).to
inducé chéinotaxis of mousc: T Eells{(FIG. 19).. We uscd a bybrid in vivo system measuring the
‘migration of mouse T cells towards intradermally injected human CCL20, (FIG. 20),

[0280] Rccombinant human CCL20 (10.ng/head) and vehicle were.intradermally injected ifiio.the
shaved skin on,the right and left sides, respectively; of the'backs of the test mice (groups of n=3)-
Calcéin-AM:labeled mouse splenic 'I‘:zcélls,‘v(sx:lﬁft’?i:,clls/monsxfj were.then transferred iniravenously
into the'tail. vein, with simultancous;injéction of the:indicated antibodies into the tail vein at the-
dosages. described in FIG.20. After ofi¢ hour; thefluorcscent positive cells-were 'cmimédi‘sih\'gga;
Sicrooscopic-imicroscopt at the'sitcof theintradérinal injections..

[0281] Both HC2/LK3 and HC2/LC3 significantly inhibited ccil migration to the CCL20-injected
sites:at a level comparable to that of parental mousc.antibody 36F7C10 and its chiméric form.,
Because the chemotaxis of T cells is a key siép if the inflammitory cascadc, prevention of.ihis:

migration has clinical implications for fhe treatmeént of autoimmimne’and inflammatory conditions:

£xample:11: Effect of 2F5-5 MAbD ontype 11 collagen-induced arthritis

(0282} To further cvaluate-the use of-anti-CCL20 antibodies for therapeutic indications, we
performed further in vivoistudiés.in mice using tht hafistér-anti-mouse 2F5-5 MAbD. Fitst,'we;
evaluated the ability of 2F5-5 to neutralize CCL20-mediated chemotaxis jn CIA mice (an‘animal
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development of-arthritis (arthrits score 1-3), mice weie: rafidomizcdand iféatéd:with 500: }i“g/rﬁouﬁb’rbf’

cither 2F5-5 MAb or a control IgG-antibody. In‘bothi cases; theiantibody was administered

intravenously every other day., Compared;fo the control gG2F5-5 MAbiinhibited ihe-further
development of arthiritis sympfoms (FIGS. 21,.22).
[0283] W also lised X:iay scoring to°déteriiing the efF6CtsOh2ES-5 MAb:ob boie lesivrisy which-
are:frequently-seen in'theumatoid arthritis: ‘Scoring:was:performed:asidescribed:in Inouc-ezial,
Agents Actions39:187: 194 (1993).. Briefly, cach:paw of 2:CIA mouse:was.gradéd-on d §¢alé:of 0:to:3:
"based on the séverii§ of Gsicoporogis(Q); bonc:efosion (E); and'tiew bon¢-formiation (N);acesrding to:
X-ray iinages.. The scalediscd was: 0, no‘changes 1, slight.chiangé; 2, moderaterchange; and 3, scvere:
change. The scores for éach.factor- were added to-develop a.cumulative:-X-ray score for bone Jesions:
Mice treated-with 2F5-5 MAb demonstraied remarkably less'severé X-ray scores on day-39,as
compared to-miccitieaicd with acdhirol 1gG (FIGS. 23,24).
|0284) Weconfirined the cffoct of:2FS-5SMAb treatment du%one_‘.-gatﬁollogy{by’ana;lyi_iqg{sey_c‘rgli
biomarkers using ELISA.:ClA:mice:were immunized and rested with 500°ug of 2F5-3;0r.control.
igG antibody as:deseribed above: Plasma samples Were prepared from thic mice on day11%or 12 afict
ihic secorid ifimuriization -A thatker of cartilage-déstriiction, serum cantilage oligomerig matrix.
protein (COMP), wasiquantified-using.the Animal COMP ELISA'Enzymesimmunoassay kit {AniMar.
Medical) according.to the manufacturcr's;instructions (incorporated herein by reférenice), cXcéptiiat
animal Plasia sainples were diliited 1520. Bécduse GOMPis pre=coatéd dn:the:plate; thisisia’
compétition ECISA; whirebyaddition®of thie COMP standard or COMP-containing plasma.results:in a.
decrease:in ODyss(FIG.25A), Raw dataifroma sample assay.is'shown in FIGS. 25B and 25€:
COMP scrum levels:in CIA mice were redu¢ed almost to'normal levéls by treatment With 2F5:5-MAb:
(FIG. 26), démonsirating:the ability:6f 2E5:5:6. inhibit cartilage destniction.
[0285] Because.thic formaiion and:differchtiation of ostcoclasts isresponsible for RA=related
osteoporosis:and-erosion; we measured the levels;ofrosteoclast induction;molecule receptor aciivator
for nuclear facfor kB ligand (RANKL),:and osicoclast markers;such:as-the receptor-activator for
nuclear factor kB (RANK), tartratc resistant acid phosphaitase (TRAP),-dnd cithepsiii K, asifidicators.
for arthritic ihérpy:* We:dvaliidted mRNA éxpression levéls of thesé markers by quantitative PCR
using total RNA isolated from hisiriogenized miouse paws: ‘The paws were: first homogenized:with a
homogenizer afer'soakingin a tissuc:lysing buffer-containing Trizol reagent (Inviirogen, CA, USA).
* Afier adding chloroform, samples: werc centrifuged at,14,000 rpm for 1S mintites at:4°C to scparate
the solution into dquedus-and*organic-phases. The-aqiicous phase was removed and isoPropano'i
added 1é it, vfolfbwt:'dA by 'ce'mfif"u'gmidn‘ at 14;00i)';pm‘ for 15 minutcs at 4°Cio obtain. RNA pelleis.
RNA:pellets.dissolved: with RI{A;sc'Tree:watcr were.uscd.in an RNAcasy mini kit (QIAGEN..

95



Valencia, CA, USA)-to isolatc the RNA and treated with DNA'sc to,remoye any DNA.
Coriplimentary DNA (cDNA) was gederatéd from the RNA“with-aa RT fedction kit (RNA PCRKit,
“TAKARA-Bio, lﬂc.'Shig'a; Japan) a¢cording to the. manufacturer’s.protocol. Quantitativeireal time
‘PCR for. each.cDNA'species was performed and compared to the level of:a housckeepiig gene:
hypoxanthific guaninie.phosphoribosyl transferase (HPRT), ‘Thé:following forWard and.tcvérse:prinier.
séts-wefe used:in the PCR feactions:

RANKL, 5°-CATTTGCACACCTCACCATC-3? (SEQ 1D NO:89)and

5. TCCGTTGCTTAACGTCATGT-3’ (SEQ.D-NO: 90);

RANK, 5*-CGGCGTTTACTACAGGAAGG:3"(SEQIDNQ;:91) and

5. TTCTTGCTGACTGGAGGTTG-3’ (SEQ ID-NO:92);

TRAP, 5:~GCTGGAAACCATGATCACCT-3~(SEQ 1D NO:93) and
$:-GGTAGTAAGGGCTGGGGAAG-3" (SEQ ID NO: 94);

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

HPRT, 5'-CAGGCCAGACTTTGTIGGAT:3: (SEQ ID:NO: 97)yand:
5-TIGCGCTCATCTTAGGCTTT-3" (SEQ1D NO::98).

Resedrch, Cambridge, MA, USA) to avoid nion-specitic;amplification of RNA., Reaclion mixfures-
with ¢DNA.template, primers, uracil DNA glycosylase (Invitrogen,'CA; USA)rand QuantiTécU SYBR
Gicen PCR Master Mix (QIAGEN, Valericia, Gy USA) weré used i thié aniplification -reaction in‘an’
ABI PRISM: 7700 Scquiciice Detection System.(gpp\ieél Biosystems; Foster, CA, USA). Expression
levels werc automatically quantified by ABI PRISM 7700 Scquence. Detector. Softwarc:

10286} Following 2F5-5 MAb treatment, mRNA levels weére suppressed fo’rﬁal‘l’nmrkers;iﬂnul-l'l'e_:jdim'

tissue (FIGS: 27A-and B; show fold change in exprc'ss’idn:level:'comparejdftqﬁqusékggpiggjge_nqg

.HPRT), providing furiher evidence that 2F5-5 inhibits bonc pathology in vivo:

‘Example 12; Effects 0f 2F5-5 MAb on glicsse-6-phosphatelisomerase-induced arthritis

[0287] We tcsted the anti-arthritic:éffectsof 2F5-5 MAD treatiént in riict with'gliicose-6-

phosphiae isomcrasc.(G6PI)-ifiduced anthiitis; anothier niouse iiiodel for RA. ‘Arthritis was induced by,
intradermal scnsitization with recombinant GST-G6PI (300 pg/mouse) emulsified in complete
Freund's adjuvant and injccted at the basc of the tail of DBA/! mice, ‘Six-days afiet'the G6PI
immunization and just prior tothé onset of jGint swelling, mice were randomized and treated with,500
pg/mouse of cither isotype-natched antibody or 2F5-5 MAB: The scverity of arthritic;symptoms:in

the paws of cach mouse was graded as described previously-in Examiple I.. Mice treated:with .2F5-5
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MADb exhibited significantly lower arthritic scores than mice treated with isotypc-matched antibodies;
showing that 2F5-5 strorigly suppresses arthiritis dévelopment compared fo thecontrol (FIG: 28)..
[0288] ‘Thesc data.demonstrate the efficacy.of anti-CCL20.antibody 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 i3: Effect of 2F5-5-MAb on oxazolone-induced atopic_d'ermatifis‘

10289)  Wc'theén évaluated the cffect of 2F5-5 MAb:trcatment in mouisé models of dermatitis: In one:
model, 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) were sclected and immunized again withi.oxazolonc:
Mice were thereafter fandoiizéd i groups of six for treatment with either 2F5-5 MAb or an isotype-
matched control 1gG antibody (500. pg/mouse, administered intravenously every other day). We
-assayed dermatitis scorcs.in'a b!ind;;«stu‘dy as follows: cach dermatitis symptom such.ds dryness; scale;
crythema, oozing/crusting; and ¢xcoriation was scored on a scale'of 0.t0.3 (0 = nonc; 1= slight, 2=
‘moderate, 3 =scverc); these scores were then added for a cumulative dermaiitis scorc-(as'described in
Leung e al., J; Allergy Clin: Immunol. 85(5):927-933 (1990)). We comparcd the magnitude of
disease suppression between the two groups by quantifying the drca under the curve ("AUC™) from
‘day 13 to day18. In this dermatitis model, 2F5-5-MADb induccd.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 dérmatitis

10290] We icsted the-cffect of 2F5-5 MADb treatment in dinitrofluorobenzenc (DNFB)-induccd
‘allergic contact dermafitis, a second mouse modcl of dermatitis. Mice weerc divided into groups of (3
-and senisitized by ‘brushing_ 25 ul.of DNFB'solution (0.4% DNFB in a 4:] solution-of acetonc:olive:
oil) on-the shaved abdomen for two successive days (days 0 and 1). One group was treated with’2F5-
5 MAD, whilc the other groitp was tredted with an isotype-matched control antibody (506 ig/mousc
intravenously ‘on days'0; 2, and 5). On day 5, the mice were re-challenged by applying 20 piof0.2%
DNFB solution {in 4:1 acetonc:olive oil) to onc side-of one car. Earthickness was mcasured as an
‘indicator of cdema on day 6 using a thickness gauge. Treatment with2F5-5 MAb.reduced ear
‘thickness, indicating succcssful prevention-of dennaﬁlis.dévclopment (FIG. 30).

{0291] All publications, patents, and patent applications cited in this:specification:are incorporated
hercin by reference. Alt_ﬁqggﬁ the.forcgoing invention has been described in some detail by way of

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

‘modifications may be made thereto, without departing from the-spifit.or scope of thc appended ¢laims.

Table 18: Amiino acid and nucleotide sequences for human and mousé CCL20 and CCRé

**. Description

: (sngnél sequcnc@s»underlmed)

Human CCL20-

with: SIgnal
sequence

Amino Acid

'mcctkslllaalmsvlllhlcgeseaasnfdcclgytdr1 T
"lhpkfivgftrqlanegcdxnaxifhtk?klsvcanpkqt

wvkyivrillskkvknm:

Nucleotide

,atgtgctqtaccaagagtttgcccccqqctgctttgatqt
-;cagtgctgctactgqacctctgcggcgaatcagaag age
zagcaactttgactgctgtettggatacacagacegtatt

cttgat¢ctaaatttattgtgggettcacacggcagetgy
cgcaatgaaggctgtgacal aatqctatcatctttcacac

aaagaaaaagtcgtctgtg'gcgcaaatccaaaacagact
tqggtgaaatatattgcgcgtctcctcagtaaaaaagtca

agaacatyg

101

‘Hizman CCL20.

without'signal
scquence

asnfdcclgytdrilhpkEivgftrglanegedinaiith,

tkKklsvcanpkgtwvkyivrllskkyvknm.

99

.Amino Acid

Nuicléotide:

gcaagcaactttqactgctgtcttggatacacaqaccgt&
ttcttcatcctaaatttattgtgggetica acggcagct:
ggccaatgaaggctgtgacatcaatgctatcatccttcac‘

acaaagaaaaagttgtctgtgtgcgcaaatccaaaacag&

| cttqggtgaaatatattgtgcgtctcctcagtaaaaaagt

caagaacatg

100

Mousc'CCL20
with signal
sequence.

Amino Acid

macggkrllflalawvllahlcsqaeaasnydcclsqut’

olpsraxvgftrqmadeaqd;na11[htkkrkqungkq

| nwvkravnllslrvkkm
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Nucleotide

atgqcctgcggtggcaagcgtctgctcttccttgctttqg
cat: tactgctggctcdcctctgcagecagdcagaage
agcaagcaactacqactgttgcctctcgtacatacagacg
cctcLtccttccagagctattgtgqgtttcacaagacaga
tggccgacgaagcttgtgacattaatgctatcatctttca
cacgaagaaaagaaaatctgtgtchctgatccaaagcaq
aactgggtgaaaagggctgtgaacctcctcagcctaaqag
tcidagaagatg

103

Human CCR6

Amino Acid

msgesmnfsdvfdssedyfvsvntsyysvdsemllcs1qe
vrqfsrlfvplayslicvfgllanxlvv‘ fafykkarsm
Ldvyl1nmALaa1lfvltlpfwavshatgawvfsnatckl
1Pg1yainfncgmllltc1smdry1a1vqatksfrlrsrt
lprsk1xclvvwglsvxLssstfvfnqkyntqgsdvcepk
yqtvsep1rwk1lmlglellfgffzplmfmxfcytf;vkt
lvqaqnskrhkaltv11avvlvflacq1phnmvllvtaan
lgkmnrscasekl1gytktvtev1aflhcclnpvlyafxg
gkfrnyflkilkdlwevrrkykssgfscagrysenisrqt
setadndnassftm

Nucleotide’

atgagcgqggaatcaatgaatttcagcgatgttttcgact
ccagtgaagattattttgtgtcagtcaatacttcatatta

: ctcagttgattctqagatgttactgtgctccttgcaggag

| ccttgatctgtgtctttggcctcctggggaatattctggt

ggtgatcacctttgctttttataagaagqccaggtctatg
acagacgtctatctcttqaacatggccattgcagacatcc
tctttgttettacteteccattetgggeagtgagteatge
caccuggtgcgtgggttttcagcaatgecacgtgcaagity
ctaaaaggcatctatgpcatcaactttaactgcgggatéc

105
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tgctcctgacttgcattagcatggadeggtacatcgecat
Lgtacaggcgacﬁaégtcattccggctcc@atccégaaca
‘ctactgegcagcaaaatcatctgecttgttgtgtggggge
tgtcagtcaLcatctccagctcaacttttgtcttcaacca
aaaatacaacacccaaggcagcgatgtctgtgaacccaag
taccagactgtctcgqagcccatcaggtggaagctgctga
tgttggggcttgagctactctttggtttctttatcccttt
gatgttcatgatattttgttacacqttcattgtcaaaacc
ttggCgcaagcccagaactctaaaaggcacaaagccatcc

: gtgtaatcatagctgtggtgcttgtgtttctggcttgtca

gattcctcataacatggtcctgcttgtqacggctgcaaat
ttgggtaaaatgaaccgatcctgccagagcgaaaagctaa
ttggctatacgaaaactgtcacagaagteectggetitect
gcactgctgectgaaccetgtgetotacgettttattiggg
cagaagttcagaaactactttctgaagatcttgaagqacc
tgtggtgtgtgagaaggaagtacaagtcctcaggcttctc
ctqtgccgggaggtactcaqaaaacatttctcggcagacc
agtgagaccgcagataacgacaetgcgtcgtccttcacta

tg:

Mousc CCR6

Amino-Acid

mnstesyfgtddydnteyysxppdhgpcsleevrnftkvf'

vplaysl1cvfgllgnlmvvmtfafykkarsmtdvyllnm
altdllfvltlpfwavthatntwvfsdalcklmkgtyavn
fncqmll1ac1smdry1a1vqatksfrvrsrtltbskvzc

fvavwflslx1ssptf1fnkkyelqdrdvcepryrsvsep1

twkllgmglelffgfftpllfm:fcylfliktlvqaqnsk

'rhra1xvvmavvlvflaco;phnmvllvtavntgkvgrsc

stekvlaytrnvaevlaflhcclnpvlyaflqufrnyfm
klm?decmrrknkmpgflcarvysesylsrqtsetvend
nassftm

106,

S

Nucleotide

atgaattccacagagtcctactttggaacggatgattatg

‘acaacacagagtattattctattcctccagaccatgggcc

atgctccctagaagaggtcagaaacttcaccaaggtattt

'gtgccaattgcctactccttaatatgtgtctttggcctcc

tggqcaacattatggtggtgatgacctttgccttctacaa
‘gaaagccagatccatgactgacgtctacetgttgaacatyg

;gccatcacagacatactctttqtcctcaccctaccgttct
‘gggéagtractcatgccaccaacacttgggttttcagega,

tgcactgtgtaaactgatgaaaggcacacatgcggtcaac
tttaactgtgggatgctgctcctggcctgtatcagcatgg
accgqtacattgccatcgtccaggcaaccaaatctttccg

.ggtacgctccagaacactgacgcacaqtaaggtcatctgt
:gtggcagtgtggttcatctccatcatcatctcaagcccca

catttatcttcaacaagaaatacgaqctgcaggatcgtga
tgtctgtgagccacgqtacaggcctgtctcagagcccatc
acgtggaagctgctgggtatqqgactggaqctgttctttq

'ggttcttcacccctttgctqtttatggtgttctgctatct

gttcattatcaagaccctggtgcaggcccagaactccaag
aggcacagagcaatccgagtcgtgatcgctgtqqctctcg
cgttcctggcttgtcagatccctcauaacatggtcctcct
cgcgactgcggtcaacacqggcaaagtgggccggagctgc

_agcaccgagaaaqtcctcgcctacaccaggaacgtggccg
_aggtcctggctttcctgcattgctgcctcaaccccgtgct

gtatgcgtttattggacagaaattéagaaactacetcatg
aagatcatgaaqqatgtqtggtgtatgagaaggaagaata
agatgcctggcttcctctgtgcccgggtttacthgaaag
ctacatctccaggpagaccagtgagaccqtcgaaaatg;t
aatgcatcgtéctttaccatyg
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Table 19:-Scquence 1dentification’ Numbers

SEQIDNO .|~ " Description.
T | ‘ T T

HC3.

36HKK3___ | Full-Léngth Heavy Chain

T 42HKKL | (HE)

42HKIC

_LC3 | FullLength Light Chais,

LK3 - (LE) . Aming;Acid Sequence

2

3

4

S .

6 42HKK3
i, i

8

9

‘HCZJ

0 “HC

Heayy-Chain Variable

11 . J36HKK3 | ;
DPomain

12 TaHKKI .

13- | -49HKK2 (VH)

4. | 42HKK3

15 | LC3 | Eight Chain Vanable. Domain

16 .. LK3- 1 ... L . .

1 HE2

18 1 "HC3.

197 36HKK3 . | Full:Lengil-Heavy Chain

20 42HKKY, (HC)

Y 42HKK2 _

22: ! 42HKK3

23 IC3 Full-Length, ight Chain.

24. LK —LO 1 NueleotideSequcnee:

25 __HC2

26. 1 _HC3,

27 ' 36HKKS Heavy Chain Variable

78 42HKKI Doniaih

29 42HKK2 (V)

30 42HKK3

31 ‘ LC3 | Light Chain Variable Domain

32 LK3 : (VL):

“Hcavy.Chain Sigoal

‘36FICI0 | Séquencé
. .Light Chain Signal Scquence .

"'Heavy Chain Signal

40-1C10B9 Scquence
. [ LightChain Signal Sequence _

. Heavy Chain Signal ,
42G5B10 Scquence . Amino Acid'Sequence:

38 - Light Ch’gi_n Signal'Sequence

3 36F7C10 1 -

40 VL

41 40-1C10B9 VH

42 VL

43 | ) VH:

) . 4265BI0 Ve

45. 36F7C41;0 Heavy Chain Signal T Nucleotide Sequerice
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46

Sequence:

L:ight Chain Sigrial Sequence:

47

‘48__'

40:1C10BY

~ Heavy Chain Signal
Scquence:

Light Chain Signal Sequence:

49

S0

42G5B10

Héavy Chaini Signal
Séqiience;

Li’gh’t Chain Signal Sequence

S

52

36FICI0,

VH ..

53

54

40-1C10B9

VH |

VL

55

56

265810

VH

57

IGHV1-46°03 Germline.Sequence .

58

JH4 Germline Sequence L

59

1GKV1 D-BQfQi Gg;rnlinefseq}xence_ ‘

60

Méuse 36F7C10
HC2
HC3
J6HKK3:

" Mousc'42G5B10

42HKK]
42HKK2
42HKK3'

TGHV 1-46%03/
ABM67212

NYWMH

H:CDRI1
(Kabat)

SYWMH:

SYYMH.

Mouse 36F7C10
HC3
.. . 36HKK3 .

HC2'

65

Mouisc 42G5B10
42HKK1
42HKK2
42HKK3

66

TGHV1-46%03/
ABM67212.

VIDPSDSYTTYNOKFKG; |

VIDPSDSYTEYAQKFQG. -

H-CDR2.
(Kabat)

LIDPSDKYTNYNQKFKG

NINPSGGSTSYAQKFQG

67

- Mouse 36F7C10

HC2.
HC3.
36HKK3

68

Mouse 42G5B10 A

42HKK1
42HKK2
42HKK3

o

ABM67212

GNYGVDYAMDY

H-CDR3
(Kabat of. Chothia)

GNYGVDYGMDY

‘EGDGYIQAFDY

70

" Mousc 36F7C10

LK3

‘71

LC3

72

IGKVID-39%0V/ |

" BAH04867:1 _

GASENIYGALN'

L-CDR1

“RASENIYGALN |

(Kabat or Chothia)

RASQSISSYLN

.73

‘Mouse 36F7C10

L-CDR2

"GATNLAD
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'(Kabat or-Chothia)

LC3
LK3
IGKV1D-39*01/ ' ;
s BAH04867.1 AASSLQS
Mousc 36F7C10 '
75 LC3 L-CDR3 QNVLITPYT
LK3. (Kabator:Chothia) ’
76 BAH04867.1 QQSYSTPYT
Mouse 36F7C10 T
HCY ; v
77 HC3: GYTFINY.
36HKK3 )
Mousc 42GSB10 .H-CDR1
42HKK] (Ciothia)
) 42HKK2 . v
78 42HKK3 GYTETSY
1GHV1-46%03/
ABM67212
‘Mouse 36F7C10
-HC2 P «
79 HC3 VIDPSDSYTT
36HKK3 )
Mousc-42GSB10. H-CDR2
» 42HKK 1 (Chothia)
80 42HKK2 ) d LIDPSDKYTN
. 42HKK3
IGHV1-46*03/ o
81 ABM67212 LINPSGGSTS
82 "~ ABM67212 VH
83 "BAH04867.1 L . VL.
84 Human CCL20'variant (without signal sequence) arhing acid sequence;
85. Human CCL20 (with signal scquence) amino acid sequcnce..
86 ‘Rhesus CCL20 amino acid sequence
87 ‘Cynomolgus CCL20 amino dcid sequence.
88 Mouse CCL20 amino acid sequence (partial)
89 "~ $'.CATTTGCACACCTCACCATC-3’ RANKL
90. S5*-TCCGTIGCTTAACGTCATGT-3*
o1 5-.CGGCGTTTACTACAGGAAGG-3’ RANK
92 5'-TTCTTGCTGACTGGAGGTTG-3' ST ‘
93. 5’-GCT! GGMACCATGAT,CACCI -3 TRAP Priniers
94 5’-GGTAGTAAGGGCTGGGGAAG-3’ . ’
9 5. CAGTGTTGGTGGTGGGCTAT-3" - !
% 5"-CCGAGCCAAGAGAGCATATC-T CathepsinK. |
97 5'-CAGGCCAGACTTIGTTGGAT-3" HPRT
98 5. TTGCGCTCATCTTAGGCTTTI-3’
99 Human CCL20 (without signal sequence) amind acid sequénie
100 Human CCL20 (without signal sequence) nucleotide sequence
101 Human CCL20 (with signal scquence) nuclcotide sequence
102 Mouse CCL20 (with signal sequence) amino acid scquence
103 Mouse CCL20 (with signal scquernicc) fucleotide sequence”
104- Human CCR6 amine acid sequcnce
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105

Human CCR6 nucleotide scquence

106 Mouse' CCR6 amino acid sequence

107 . Motise CCR6nucleotide sequence

108 HC?2 full-length amino acid scquence (without signal scqucncc)
109 HC2 full-length nucleotide sequence (without signal sequencc)

110 . LC3 full-length-amino acid | scqucncc “(without signal séquéncc)

111 'LC3 full-léngth nuéleotide-sequence (without si Jnal ‘§cquence)

112 LK3 full-length amino acid. scquence; (without:signal sequence)

113

LK3 ﬁall-lcngth niicleotide; scquence (w:tbom slgnal ‘sequence)

114,

“partial CCI220 amino acid sequence

115

partial CCL16amino acid scquence:
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Statements of Invention

A-fiiondclondl dnti-huiiian CCL20 antibody’or an-antigen-binding portion thercof, whicrein:
said aritibody. comprises a licavy chain whiose complemegiarity-determining:region'3:(CDR3)
comprises-SEQ 1D NO: 67 or 68.

The morioclonal antibody:or-aritigen-binding portion’oficlaim 1, wherein the'complementarity
dtermining Tegion 1 (CDR1),-complementarity détermining region 2:(CDR2),-and
complementarify determining region'3 (CDR3) 6f said hieavychigin Féspectiveély comprise:

arnino.&¢id scqiscrices seléEted frof'the. group-consistingof:

") SEQIDNOS: 60,54, and 67;

B SEQIDNOS: 60,63, 20d87;.
¢ SEQID NOS: 61;65,and 68;
d.  SEQIDNOS: 77,79, arid:67; and
¢)  SEQIDNOS: 78,80, and 68..

‘A monoclonal anti-himah CCL20 iitib6dy of:an aritigeri-biriding portion thercof, wherein
siid-antibody, coinprises d light chain whose complementarity determining region 3 (CDR3)
comgnscsSEQ iDNO: 75.

Thie:monoclonal antibody:or antigen-binding portion of daim.ﬁgivhéi'eih the.complementarity
détermining:region 1 (CDR1), complemcma'rity determining region 2.(CDR2), and ‘
complementarity dgt:egnh,;i,ng' region 3 (CDR3).0f said light cliﬁin‘fcspecgchly~cdmpﬁ§é
amino dcid sequences:selccted from.the group.consisting of:

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

b SEQIDNOS: 71,73, end75.

Thediibody.of antigén:bindi;poftion of élairh 1 ot 3, wheréin the heavy chain ofsaid
antibody, corprises:a CDR3:comprising SEQ 1D NO: 67 or 68 -and the light chain of said
antibody comprises a CDR3 comprising SEQ 1D NO: 75.

The antibody or antigen-binding pértion according to claim 2-or 4, whercin said heavy chain
'CDR), €EDR2, and CDR3 and said light chain CDR1, CDR?2,.and €DR3 respectively. A
comprisc-amino acid scquences sclected-from the: group consisting of:-

a).  SEQ LD NOS: 60, 64, 67, 70, 73, and'75;
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by  SEQID NOS: 60;64,67,71;73,4nd 75;
§)  SEQID NOS: 60; 63, 67, 70,73; arid 75;
d) SEQ.ID NOS; 60, 63, 67, 71, 73, and 75;
¢)  'SEQIDNOS: 61,65, 68, 70,73, and 75;
f)  SEQIDNOS; 61;65,68, 71,73, and 7;
B} SEQJID NOS: 77,:79,67,70;73, and'75;
h)  'SEQID NOS: 77,79, 67,71, 73;and75;
i) SEQID NOS: 78,80,68, 70,73, and 75; arid
j)  SEQIDNOS: 78,80,%68,71, 73, and 75.

A monoclonal anii-human CCL20 antibody or an antigen-binding portion thereof, whercin
said-aniibody cofnprises a hicavy chaii whosé:variablé.domain comprisesan aiind dcid
sequence’selectéd from SEQ 1D NOS: 9-14.

A monoclonal anti-human CCL20 antibody:or:an antigen-binding portioh theredf, whierein
said drtibody compfisés & ligh chain Whs¢ vafiable domain compriscs SEQ ID NOz:15dr
16.

The-anibody of.antigén-binding poriion éeording 16 Slai 7 of 8, Whtcin said hcavyichain;
variable domain and said iig";ht.cliain variable-domain réspectively comprise;aming:acid.
sequences sclceted from the.group consisting.ofi:

)  SEQIDNOS: 9:and IS;

b)  'SEQID NOS:9aid 16;,

¢  SEQID'NOS: 10and:16;

d)  SEQID NOS: 11and15;

¢  SEQIDNOS:1Vand 16;

f)  SEQID NOS:12'and 16}

)  SEQID NOS: I3and’16;and

hy  SEQID NGS$: 14 and.16..

A inionoclonal anti-hurnan;CCL20.antibody whosc heavy chain compfises:an amino:acid

sequence sclected from the.group:consisting of SEQ'ID NOS: 1-6 without the signal sequence:
and SEQ ID NO: 108.
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13,

16..

17.

sequence sclected from the group consisting of SEQ ID:NOS: 1-6 withiiit th¢ signal.sequerice
and SEQID.NO: 108,.wheréin said amino'acid sequencc,lagks-the Citerminal lysine.

A monoclonal-anti-human CCL20 antibody' whosc:light chain"¢ompfiscs-an-ariiinio.acid.
sequénée selécted fromithe group consisting 6f SEQ 1D NOS: 7.and 8:without the signal
sequence and SEQ ID'NOS: 110:and 112,

The:aniibody according fo aiy, one of clais 10-12; Wherci said-Kéavy chairiand:Sdi

ehiin fespectively ébn’}pr’i‘s"é'-aihinb’.héiﬂ seqiicnices s_(fléﬁ(:t’cd"}fr",dm‘ifh‘e: giqutpigbng'i‘gt_ihg:o‘“f;

.2 'sEQ ID.NOS: 1.and-7;,

B)  SEQIDNOS: [ and3§;
¢  SEQIDNOS:2and8;
d).  SEQ.IDNOS:3.and7;
¢)  SEQIDNOS:3and8§;
D SEQID'NOS: 4 and 8;
2) SEQ ID'NOS: S and '8;
h)’  SEQID NOS: 6 and8;

-

) SEQIDNOS: 108:and 110; and

3y SEQ ID NOS: 108:anid 112;:

\htrein said aminb:acid sequchces lack signal:iscquences, if present,and. whercin SEQID

NOS: 1:6 optionally.lack the:Céterminal Jysinc;

A ornoclonal ditibody whose heavy chain‘comptises SEQTDNO: 108 and-wiioscilight
chain‘commpriscs SEQ ID:NO: 110..

A inionacloral antibody whose licavy chaiii comiprises:SEQ IDNOz108:without:the/Ca:

terminal lyéMé~hﬁd.WHo§é‘iight chain'comprises:SEQIDNG: 10..

A:monoclonalantibody-whose heavy chain comprisés SEQ.1D'NQ: 108:2ivd -whose light
chain comprises SEQ IDINQ: 112.

A monoclonal antibody- whosc heavy-chain corfiprises;SEQ ID NO: 108 withoui th¢ C-
terriinal Iysine and whosc:light chain.comptisés'SEQ ID.NG: 112
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18.

20.

21.

23.

24,

25.

26.

A monoclonal anti-human CCL20 antibody, or an antigen-binding portion theicof, that binds
to thé $amé cpitope.of human CCL20'as the moroclonal antibody or antigeri-binding portion

of any. o€ of claims 1-17.

A mongclonal-anti-human €€1:20 anfibody, or an antigen<bifiding portion’theréof, that
compciés:for binditig to human CCL20'with the monoclonal antibody:of antigensBinding.

Porfio‘u of ‘any-onc of claims 1-17.

A monoclonal antihuriari GCL:20 antibody, of an antigen-binding portior:thereof, that cross-
conmipetes. fof binding to human'CCL20 ‘with. the:monoclonal antibody Qrsan_fig¢nibindihg.

portion of any one-of claims. 1:17.

The mionoclonal antibody orantigeh-bindinig poition of any one of ¢laims 1-12,wherein the:

antibody'is & humanized antibody.

The monoglonal antibody or:antigensbindinig portion‘of any dne. 6f'claiiﬁ§.’l='6_”;;i\?ii'ci'.é'ih thic:
framcwork Tegions of said hicavy'chain utilize a IGHV1-46*03 human germline scquence,.and.
wherein the framework regions of said light chain uiilize a IGK V1D-39%01 human gennline

sequence.

The monoclonal antibody.of any ‘onc of claims 1-9'and.18-22, wherein said antibody:

* comprises.a human-IgGl, 1gG2, 1gG3, or 18G4 constant domain.

A monoclonal anti-human CCL20 antibody, or'an amiééh-binding pdﬂAiOﬂ‘fl"quQf‘, whose
heavy chain compriscs a variable domain comprising an amino-acid sequence selected from:
the.group consisting of SEQ ID NOS: 39, 41,and 43.

A monoclonal anti-himah' CCL20-antibody, or an antigen-binding portion:thereof; whose
light chain compriscs a variable. domain comprising an amino acid seque:iéé sclectedfroi the
group.consisting of SEQ-1D NOS: 40,42, and 44.

The antibody or.antigen-binding portion of claim'24 or 25, whercin said heavy;chain
comprises an-amino acid scquenge sclected from the group consisting.of SEQ ID'NOS: 39,
41, and 43 and whercin said light chain.compriscs.an amino a’cid.sc(;ubﬁcc,sél'dc’tcd from the

group consisting of SEQ 1D NOS: 40,42, -and 4.
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27.

28.

29.

30.

31..

The antibody of-claim-26, wherein-said heavy chain.and said light'chain respectively
comprise amini6-acid séquences selectcd from the group consisting:of:

s  SEQIDNOS: 39:and 4l |

b)  SEQIDNOS:4land42; arid

¢  SEQID NOS:4¥and44.

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

The monoélonal antibody:or antigen-binding portion-of-any-onc of claims-24-28; Whierein said-

antibody is a chimeric antibody.

The antigen:binding portion of any onc of claims 1-9, F8-22,:and 24:28, whercin-said portion

is a single chain antibody, Fv, Fab, Fab’, F(ab),, Fd, singlc chain Fv. molccule (ScF V),

bispecific single chain Fv:dimer, diabody, domain-deleted antibody or,,singl'é ﬂomaih‘;anlibody
(dAb).

The;monoclonal antibody -or antigen-bifiding portion‘according 1o any i 6f claiitis i‘é:")b',;
iheréin said afitibody or‘antigen-bindiiig portion has dne or morc: propertics.séiccicd from the,
group consisting of:

) docsmot bind to human CCLI6;

b)  binds fo cynomolgus or rhicsus GEL:20, but ribt 16 house or rat CEL20;
©) Hias a biniding affinity for human CCL20 of 70.pM or lcss using'a monovalent surface.

plasmon resonance ‘assay;

4) has.a binding affinity for human CCL20 of 12pM dr less usii;:g’-Aa\biVale‘ritz-sﬁifldéc- -
‘plasihon resondnct a3say;

€y  has a binding affinity for human CCL20 greater than that of human CCR6;

N ‘has a selectivity for-human CCL:20 over human CX3CL1, CXCL1; CXGL2; CXCL4,
CXCL8, GXCLY; EXCL10, CXCL12,CXCL13, EXCL16,CCL1, CCL2; ECL3,.
CCLA, CCLS, CCL7, CCL11,/CEL13,CCL16, CCL17,.CCLIY, CCL21, €CL22,
CCL24, CCL2S, CCL27, CCL28, or XCLY; ,

g) reduces human CCL20-induced chemotaxis of CCR6+ cells with anICsp081.7 nM.or.

Tess;
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32.

33..

34,

35.

36.

31.

L)  reduces human:CCL20-induced chemotaxis:
i reduces human CCLZ(-induccd chemofax]

ey

"CCRE3 cells.in vive:

J) reduces progression of arthritis-sympfoms in a subject;,

K) feduccs osteoporasis; bone €rosion; ornew ‘bone formation’in a subject;:
) feduces ‘cartilage oligbrhcric.man"ix;pibtéi‘rr,‘(_ébMI'?js‘emm levels ih?.ag’subjcci;’
).  réduces mRNAlévéls-of RANKL, RANK; TRA:E,;of‘batiieps’in ‘I'é.iﬁ:a.sul:ijbct:,--_\

n),  reduces progression of atopic dérmatitisin a’subject; and

o) reduces;progression of allergic:contact:dermatifis ifi a subject-
‘A-monoclonal.anti-human CGL.20 aniibody,;or afi*afit] .'gé"‘iﬁindinig':pbhibn;tli‘e‘febf';, that binds
fo an €pitope of hunian CCL20 comprisingone or morc.amino;acid sequences selceted-from
the:gfoup-consisting of:

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

B) residues 10-19-6f SEQ 1D NO:-84; and:

©)  residiics 20-22:0f SEQ.ID.NO: 84.

The-monoclonal antibody or antigen-binding portjoii of claimi 323=\0héfciri<séi-a?é§it6§ié

The monoclonal antibody-or:antigen-binding portion of claim 32; wherein said ¢pitop fuftlict
compriscs:one or more amino acid scquénces-sclected from ’th‘é.‘g"oqpfc'dzisiStiq:g‘j-‘o?:‘=

a).  residus 39-55 6f SEQID NO::84;

b) residues 56-67 of SEQ 1D NO:'84;-and.

¢y residucs-61-70'0f SEQ'LD NO:84.

The monoclonal amibbdy;o'r-amigch-bmmng .pgrtiontof claim 34, wherein:said epitopc
comprises residues 7-9, 10-19;.20-22, 39:55, 56-67,and 61-70 of SEQ ID.NO: 84-

Anisolated niucleié 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.

An isolated nucleic-acid molccule éncoding the. light chaini or a4 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.

‘thercof of a monoclonal anti-human CCL20 antibody;-wherei

-An isolated nucleic acid'molecule encoding the heavy chain or an antigen-binding portion

thereof,-and the. light-chain or an antigen-binding poition‘thercof, of an antibody or portion

a‘e’éOrdih‘g.td dny oric of claims 1-35.

An isolated nuclcic acid mélecule cucoding the heavy-chaii-or an antigén-binding. portion
theredf of a.monocional anti-human'CCL20.antibody, whercin said nucleic.acid molccule
comiprises a nuclcotide sequence selected from the group consisting of SEQ ID 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,

id'nucleic acid moleciile

comptises a nucleotids seqaence sélected fromthe:group consisting of SEQ D NOS:23; 24,
31,32, 114, a0d:113, o'r'szﬁd'nucleotidc;scguencetyiiti)o'ut the sequence. encoding:a-signal

sequence, if present..

“The isolaied'nuéleic acid molecule of cliirn 39.or.40; wherein said nucleic acid-molecule
_ coniptises.a niscleotide scquence sclected fromithe:group consisting of SEQ ID, NOS: 17:22,

25-30,'and109; or:said nucleotide: sequence: without the, sequence; encodiig a:signal scquénce

if present; and wherein said huclei¢ acid mélecule furthér:comprisesanucleotide seqiicnce

selectcd from the group consisting of SEQ.ID NOS: 23,24, 31, 32, i11,:and 113, or'said

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

Use of (1) a fiuclcicacid sequence éncoding the. heavy chain.or an antigen-binding; portion.
thiereof; (2')_5 nucicic acid sequence encoding the light chain or.an anfigen-binding poriion
thereof, or{3).both, of an:antibody or portion according to"any one of ¢laims 1-35;asa

medicament.

A rccombinant-vector comprising (1) a nucleic acid sequence cncoding the fieavy-chiain or-an
antigen-binding-portion thercof; (2).a nucleic acid sequénce.cncoding the.light chain.or .an-
aniigen-binding portion thercof, or (3) both;’of an émibb_ély-_or_ponion ‘act:'ordin}; to any-one of’

claims 1-35.

A host cell comprising a first nuclei¢ adid,sc‘queﬂc’e_ encoding 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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,4.-7;

ag:.

49.

52.

53,

first.nucleic acid.sequence operably linked to an cxpression controliclement, and'a secorid

‘nucléic:acid scquence encoding the light chain or.an-antigen-binding poriion theréofiof said

agiibody ‘or portion; $aid secdiid icldic acid sequetice operably linked fo-an‘cxpression:

control.elément:

Asmethod of making 2h dnti-huina COL20:aniogy o faitigea-bindisg portionithereof

@r’r;;s_ﬁsin’gj;mainmﬁmg:xhe'mss'tw1-:5£:c|a.m..:ziizzunacr>canait’ibns:appropﬁagcjffb:=¢_xprcssiop;

of "tﬂcﬁaniiﬁbﬁ)’;ﬁdr};ponion_;

“The method of cldim 45, fupthér-Somiprisinig iSOlatinig the:antibody of Portion:

A compgsition comprisingithie monoclonal antibody or-antigen-binding, portion-of any-onc:of

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

ring to:the subject:an

Adnicthod for tiedting &:subject in need thereof, comprising admini
ciféctive:amountiof the-antibody or-aritigen-binding-portion.of-any 1i¢ of-claims I-35 orlic

composition:oficlaim47.

A.friéthiod for trcating a condition in.a subjectiinnced thercof, comprising administering io tic-
subject an ¢fféctive.amount of thé:antibody: or:antigen:binding portion of any onc of claims 1+
35 orithe-compasition of claim.47.

Thesmethod oficlain 49,.whercin said condition;is a CCR6-associated ¢ondition.

The:fucibiod of claim 49, wherein said conditiofiis ab:autoimmune or-inflammatory condition,

Themothod of claim 49, wherein said¢ondilion is hedratbid arthiitis, psoriasis;atopic:

dermatiis; contict deatits; Crohn's discase; inflamimatory; bowel discase, Grave’sidiscasc,
A4 Bet L L™ AR - A & R « =

vitiligo, ‘hypbnhﬁbi&'ism, «chironic’ h‘c’patitis,fh;mnan-spapi'llomavims inféction of the cervix,,

mycosis fungoides, osteoporosis;-or.periodontal disease.
A imcttiod fof tréating candcF; compfising.admiinistering 10 a subject an:cffective;amount of

the antibody or antigen-binding portion of any onc:of claims 1-35 or the.composition of claim
47.
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56.

57.

58.

59.

The-method of claim 53; whercin'said cancer
glioblds

@B-¢¢ll maligiiaicy, bieaStadeiiocarcinor,

iiia,-hépaibesllilar Carcinoiia; parcreaticaderiocarcinoma; of thyroid:papillary:

Caréinoma.

A cihiod fof réducifig CCL:20-Mediafed éhcmbiais’of CCRE# cells inasubjoct in‘riced

‘thiefeof; comprising-adriinistering to.the sobject tic:antibody;or antigen-binding porfion of

anyzone:of iclaims 1:35 or thc:composifion:of claim 47,

A fiiéthod Tor rediiting: CEL20:mediated chtriotaxis:of CGR6+ cellsiin vifro, sing the:

&niibody-or aitigen:binding poition of ary onc of claims 1:35:0r-the:compositionroficlaim 47

A-method for treaiing a-condifidh in a subject, coniprising.ddiniifiisterifig fo:the:sibject the:

antibodly 6 aritigci-biriding portici-of any.one oficlaims;1-35 or the.composition-of claim 47,

wherein‘said condition is.sclected from:tbe:groupiconsisting of!

4  articularjesions of extremitics disthl'to the élbovy or kiige:

B oryibema;

¢  swélling;

ay :iﬁchiﬁS”cdicaffiiage:‘oligomcrfﬁc;mgu‘% x:protein (COMP) scrum levéls;

¢) increased-mRNA levels of regeptor-activaior:for nuclear factor kB ligand;(RANKL),
‘réceptor ~'a,c,.livvm_or.fbnglluclpar factor xB.(RANK); tartrac resistani:acid phosphatase-
{TRAP), orcathepsin K;;

f) atopi¢ dermatitis;-and-

B) ’nll'c'r‘gié-‘c‘bmact:d'cnnatiﬁs,

Use of the.antibody or antigén-binding portiof of any orie:of elaiitis.1-35%or.the composition.

of élaim 47 for the manufactite:of a:mcdicament.

Usc,of the-aniibody or-anfigen-binding.portion of aniy onc’of clairhs. 1-35 6rithe-Eomposition

of claim 47 as a medicament.
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CLAIMS

1. An anti-TNF-a Mab.
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