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The alpha4 integrins (alpha 4 partnered with either the betal or beta7 subunit) play an
30 important role in the immune system. Alphadbetal is expressed on lymphocytes and myeloid cells; it
appears to be the major binding partner for vascular cell adhesion molecule (VCAM). VCAM is
ubiquitously expressed on vascular endothelium, is up regulated during inflammation, and binds
alphadbeta7 as well as alphadbetal (albeit weakly to alphadbeta7). Though also detected on d
peripheral T cells, B cells, NK cells and eosinphils, alphadbeta7 is most highly expressed on a
35 subpopulation of CD4+CD45RA- memory T cells which has been shown to preferentially home to the
gut. The primary ligand for the alphadbeta7 heterodimer is mucosal addressin cell adhesion molecule 1
(MAdCAM-1 or MAdCAM), which is expressed in gut endothelium.
In addition to pairing with the alpha4 chain, the beta7 subunit also partners with alphaE to
form alphaEbeta7, which is primarily expressed on intraepithelial lymphocytes (IEL) in intestine, lung
40 and genitourinary tract. AlphaEbeta7 is also expressed on dendritic cells in the gut. The alphaEbeta7
heterodimer binds to E-cadherin, which is expressed on epithelial cells. The IEL cells are thought to

provide a mechanism for immunosurveillance within the epithelial compartment.
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protein). In another aspect of the invention, the antigen binding protein specifically binds to the
alphadbeta? of a non-human primate, a cynomologous monkey, a chimpanzee, a non-primate mammal,
a rodent, a mouse, a rat, a hamster, a guinea pig, a cat, or a dog. In another embodiment, the isolated
antigen binding protein comprises a human antibody; a chimeric antibody; a monoclonal antibody; a
35 recombinant antibody; an antigen-binding antibody fragment; a single chain antibody; a diabody; a
triabody; a tetrabody; a Fab fragment; a F(ab’), fragment; a domain antibody; an IgD antibody; an IgE
antibody; an IgM antibody; an IgG1 antibody; an IgG2 antibody; an IgG3 antibody; an IgG4 antibody;
or an IgG4 antibody having at least one mutation in a hinge region that alleviates a tendency to form
intra-H chain disulfide bond. In another aspect, the isolated antigen binding protein comprises a heavy
40 chain constant region from one of the aforementioned antibodies; in another aspect, the constant region

is a polypeptide comprising SEQ ID NO:72; a polypeptide at least 90% identical to SEQ ID NO:72; a
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conpr i Sesc%@@epﬁ or more complementarity determining regions, or CDRs. In andther aspect of the

invention, the heavy chain variable region comprises CDR1, CDR2 and CDR3 and the light chain
variable region comprises CDR1, CDR2 and CDR3. In one embodiment, the light chain CDRs are
selected from the group consisting of a CDR1, CDR2 and CDR3 at least 90% identical to a CDRI1,

35 CDR2 and CDR3, respectively, of SEQ ID NO: 3; a CDR1, CDR2 and CDR3 at least 90% identical to
a CDR1, CDR2 and CDR3, respectively, of SEQ ID NO: 5; a CDR1, CDR2 and CDR3 at least 90%
identical to a CDR1, CDR2 and CDR3, respectively, of SEQ ID NO: 7; a CDR1, CDR2 and CDR3 at
least 90% identical to a CDR1, CDR2 and CDR3, respectively, of SEQ ID NO: 22; and a CDRI,
CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of SEQ ID NO:

40 24; and the heavy chain variable CDR1, CDR2 and CDR3 are from SEQ ID NO:58.



NG 60. In another aspect of the invention, the present invention provides
an i sol ated al phadbeta7 heterodi ner specific antigen binding protein,

havi ng a weasw/whmz2n and a |ight chai n each of whi ch cegpriss@oon®2Dr noOre
conpl enmentarity determ ning regions, . In anot her aspect of the

i nvention, the_ heayv variable re on co and CDR3
B B T B e h&%ﬁﬁ e A
enbodi nentramawoek régdiqhtFRehladignatGDRY ﬁ%ZeFKednéFd*ﬂe@dfhﬁbm ttha vgrablapegoonsi sti ng of

a CDR, ChiRg.ahh Q;)E@r@etme iof A arlRtF@ RS RIFR4 GiF2e &DR3,
respectlvel% of SE ng@%g WC%&IQ&%& nd- atl{4least6§%gt%identical

to a CDR el eﬁﬁéam?%%dd@éﬁ %ﬁéli‘e;FDRdflne’eéefrfbef\Femée *IEPR, CDR2 and
CDR3 at | éiffstnt 90QMI) Neninadathet embadiGDRIthe CHREN gnddeCRBhadbaspectadiet y, of SEQ

ID NG 7, sp@m%lt %g ﬁ gn %ﬁ fﬁé li 2%1?@1%5 Vglgb{CD%glplts lse@e%!ed Fr(g‘}n %C% CDR2 and

CDR3, respective y, of ~ SEQ e at | east
90% i dent PRgFIng o aigkiopin Vamewt@wmﬁeé‘%%e@m@? Yor 30%1%@5@111 PRy 24: and

t he heavyregbaitMayt 80% albitieal MQ, ID@M a & clGDRGBria8lk ecefon arEaSE0Y, idhtNtH8. | n

anot her a t nvent. i i i e r.egi further
conpri ses§]$(g ny ik Ch Vraelablleorne 10‘5 ?Q%g%@%ydmﬁlﬁ%tme&bﬁklﬁ%ﬁfl agﬁgnhandFm and
the |ilght V?élhlzﬁ lﬁglvla%’ﬁiea%PQ-% ﬂe‘@?aéﬁ) SEQIP MeY24¢ sl hewvy cfagnrprispleaseoor k r egi ons
(FRs) desig(g@)ageeglE(ﬂiiNoERZ FR3 andFR4. I n one aspect the FRs are sel ected
fromthe sane SE eectedfrom

T oy ent Selm s Ret i gh ot narccs i or ke R e B6t des an
al pha4dbet bifditgatr@ioivire r hapediif V%t;lalalﬂlteglgeqwmmm&@@dmmvendﬁm@néa hghtL he |ight

chai n var jiahlv&ihHe R0 can«ﬁmeﬁg @@ﬁlednfu ACORe, V\glel@ﬁmqe@l %ﬁaﬁ%d]ﬁﬁ OhrBnk i ght
chain variable r %|dent|cal to a light chain

e oo o BB} G e Badbe s aacas Dh b RO S Hers R
vari abl e €BRi,@RAnd @RSt rePCIvély] e SHQUBING: 2; SEQR 1, DDROand; CDR 3 lai Igdat 90hai n

variable Eakan Alod isast: 8000kdenLARY. H3r OB DNGZLoraGDig b gt cha n

vari abl e regi on | east 90% I denl%l cal heavy chain
vari abl e FB 7’6@%8%@@@@ t‘@iﬁ?ﬁ“[ﬁ% @éCDKﬁé‘iSPFé?Veb(sﬁég@ iQﬁNTOt:Weanidl‘;if\‘/‘ent| on
provi des adavy &eh abrd CoRD pliadirstsa kel ebadicFrip spadin bt (K| @@ 42d ndi ng

rote h r r and CDR3
g a1 GhPROLi OP R ERY L ALL R B CHRL A GRI! Sl S n oot e
t he |i ght CBRAIGPREDR CDREPRasEH @WS“&P@DBéI eeﬁ@l??éme%pﬁ@wjy @tﬁ-EQ:I@nsu sting
of a CDR NnoGBR2 oﬁd’k%b@%ltaﬁe ligR @fdin \ AWMl eIt seiddtedt iRmAhEARh conGiiRg o@and CDR3,

respecti vel of. S a 0%

i deﬁtl cal VatrlXBle re%fﬁﬁl asmo}f%ﬁ%ﬁa%%one ’{5%\921?3%0 E g%&%%“ﬁl& %535' and a
CDRl , CDR2ariabieire@DRS seéwtedl easthe 90U cowbemty Oémrlaltlereaor@m are CIORPIHhidenGRIR3,

r els peg@ h erl My o bt ﬁ@@d@su@aﬂd%@t ARGt asech%\éynve&aﬁ rfhe@l;a% @hambllend tCDR390(yar e
sel ecte ro roup .consi s eas 0)

i denti cal retgﬁgét‘n%bﬁﬂ%p“ DS W@if)ﬁ%"“r@%%&%@?%llsﬁl F&a Féé 2{ YRS U9 and a
CDRl , CDRRghacidin €hRBle agioh igbdr c@Psds thenfraneabrk tagioas (E]DRﬁqmgM RaFik2 CBR3,

respect I vela¥ra, Qb oé'i@eét %e'\l(ﬁs 2% seldcfld Q&ﬁth@é@ﬂa@@h@%ko L hechhIManGRAIR vari abl e

region is_selected f rom t he S% oup COI’]SI sting o
FRs are selected from a different SEQ ID'N

30 In one embodiment, the invention provides an isolated, alphadbeta7 heterodimer specific
antigen binding protein having a heavy chain variable region comprising CDR1, CDR2 and CDR3 and
a light chain variable region comprising CDR1, CDR2 and CDR3, wherein each respective CDR is at
least 90% identical to a CDR selected from the group consisting of a light chain CDR1, CDR2 and
CDR3 from SEQ ID NO:10, and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:38; a light

35 chain CDR1, CDR2 and CDR3 from SEQ ID NO:2, and a heavy chain CDR1, CDR2 and CDR3 from
SEQ ID NO:30; a light chain CDR1, CDR2 and CDR3 from SEQ ID NO:20, and a heavy chain CDRI1,
CDR2 and CDR3 from SEQ ID NO:51; a light chain CDR1, CDR2 and CDR3 from SEQ ID NO:11,
and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:39; a light chain CDR1, CDR2 and
CDR3 from SEQ ID NO:13, and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:42; a light

40 chain CDR1, CDR2 and CDR3 from SEQ ID NO:17, and a heavy chain CDR1, CDR2 and CDR3 from



vari able regions that are at |least 90%identical to any one of SEQ I D NGs:
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30 embodiment of the invention, the heavy chain variable region further comprises four framework
regions (FRs) designated FR1, FR2, FR3 andFR4, and the light chain variable region further comprises
four framework regions (FRs) designated FR1, FR2, FR3 andFR4. In one aspect, the FRs are selected
from the same SEQ ID NO as the CDRs; in another, the FRs are selected from a different SEQ ID NO.

In another embodiment, an alphadbeta7 heterodimer specific antigen binding protein

35 comprises a light chain variable region and a heavy chain variable region, wherein the light chain
variable region is at least 90% identical to SEQ ID NO:10, and the heavy chain variable region is at
least 90% identical to SEQ ID NO:38; the light chain variable region is at least 90% identical to SEQ
ID NO:2, and the heavy chain variable region is at least 90% identical to SEQ ID NO:30; the light
chain variable region is at least 90% identical to SEQ ID NO:20, and the heavy chain variable region is

40 at least 90% identical to SEQ ID NO:51; the light chain variable region is at least 90% identical to SEQ
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chain variable region is at least 90% identical to SEQ ID NO:12, and the heavy chain variable region is
at least 90% identical to SEQ ID NO:41; the light chain variable region is at least 90% identical to SEQ
ID NO:23, and the heavy chain variable region is at least 90% identical to SEQ ID NO:48; the light

35 chain variable region is at least 90% identical to SEQ ID NO:25, and the heavy chain variable region is
at least 90% identical to SEQ ID NO:54; or the light chain variable region is at least 90% identical to
SEQ ID NO:26, and the heavy chain variable region is at least 90% identical to SEQ ID NO:54. In
another aspect, the heavy chain and light chain variable regions are identical to the respective variable

regions of the recited SEQ ID NOs.
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antigen binding protein. In one embodiment, the present invention provides a method of treating a
condition in a subject comprising administering the pharmaceutical composition to the subject, wherein
35 the condition is treatable by reducing the activity (partially or fully) of alphadbeta7 in the subject. In
another embodiment, the subject is a human being. In another embodiment, the condition is an
inflammatory condition of the gastrointestinal system. Thus, there is provided a method of treating an
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40 individual an alphadbeta7 heterodimer specific antigen binding protein in am amount sufficient to
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plasmids. The provided methods include, for example, methods of making, identifying, or isolating

molecules that bind to alphadbeta7, such as anti-alphadbeta7 antibodies, methods of determining
whether a molecule binds to alphadbeta7, methods of determining whether a molecule agonizes or
35 antagonizes alphadbeta?7, methods of making compositions, such as pharmaceutical compositions,
comprising a molecule that binds to alphadbeta7, and methods for administering a molecule that binds
alphadbeta? to a subject, for example, methods for treating a condition mediated by alphadbeta7, and
for agonizing or antagonizing a biological activity of alphadbeta7, in vivo or in vitro.
Polynucleotide and polypeptide sequences are indicated using standard one- or three-letter

40 abbreviations. Unless otherwise indicated, each polypeptide sequence has amino terminus at the left
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species, or (4) does not occur in nature without human intervention. Thus, a molecule that is
chemically synthesized, or synthesized in a cellular system different from the cell from which it
naturally originates, will be "isolated" from its naturally associated components. A molecule also may
be rendered substantially free of naturally associated components by isolation, using purification

35 techniques well known in the art. Molecule purity or homogeneity may be assayed by a number of
means well known in the art. For example, the purity of a polypeptide sample may be assayed using
polyacrylamide gel electrophoresis and staining of the gel to visualize the polypeptide using techniques
well known in the art. For certain purposes, higher resolution may be provided by using HPLC or

other means well known in the art for purification.
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confer or modify other physicochemical or functional properties. Analogs include muteins of a
polypeptide. For example, single or multiple amino acid substitutions (e.g., conservative amino acid
substitutions) may be made in the naturally occurring sequence (e.g., in the portion of the polypeptide
outside the domain(s) forming intermolecular contacts). Consensus sequences can be used to select
35 amino acid residues for substitution; those of skill in the art recognize that additional amino acid
residues may also be substituted.
A “conservative amino acid substitution” is one that does not substantially change the
structural characteristics of the parent sequence (e.g., a replacement amino acid should not tend to
break a helix that occurs in the parent sequence, or disrupt other types of secondary structure that

40 characterize the parent sequence or are necessary for its functionality). Examples of art-recognized
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An “antigen binding proteln is a protein comprising a portion that binds to an antigen and,
optionally, a scaffold or framework portion that allows the antigen binding portion to adopt a
conformation that promotes binding of the antigen binding protein to the antigen. Examples of antigen

35 binding proteins include antibodies, antibody fragments (e.g., an antigen binding portion of an

antibody), antibody derivatives, and antibody analogs. The antigen binding protein can comprise, for
example, an alternative protein scaffold or artificial scaffold with grafted CDRs or CDR derivatives.
Such scaffolds include, but are not limited to, antibody-derived scaffolds comprising mutations
introduced to, for example, stabilize the three-dimensional structure of the antigen binding protein as

40 well as wholly synthetic scaffolds comprising, for example, a biocompatible polymer. See, for
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D-1ysine Pwtepzls afdem@fololgwdﬂyfgerrrre)ﬁ RayUSePeb oljEalized Himmngeneesak S, it &1t abl e

pepti des. PLlHﬂca%Qzﬂ{otmOﬁ‘lz @@nsb{hélnﬁﬁﬁm%@&t&&%@r fiotelasall a&ﬂs‘lﬁlmﬁn&%@lﬁlﬁ us sequence
or a substanti i cal consensus se be generated

XG 251 12 gce varlatlofn
by met hod§ RRBRACTHOL REPAPETEHRE S Y e Cesce FRaAp Y S eV aB?ﬁ&]hB?ﬁ 61: 387
(1992), i near Wuaetlefm 1Rer@i WohHynd slefHeomee) andffbrcktesaiploé iob§0o80tdi 70 nt er nal
cystei ne g9 dues capabl e of formng intranol ecul ar disulfide bridges which
cyclize the peptide. A "variant" of a polypeptide (e.g., an antibody)
conprises an afffff8UigCPPeBgTwtR AHEP &ichasorem 8f Pl BRH S aci d resi dues
ar e i Bser tn@thnbddbalins delrgtvadd hntigeni apdifoity. ST&t antitstiechrd sabjectdd heaf@ig, no aci d

purification, they can be enriched for a particular antigenic specificity. Such enriched preparations of
antibodies usually are made of less than about 10% antibody having specific binding activity for the
particular antigen. Subjecting these preparations to several rounds of affinity purification can increase
the proportion of antibody having specific binding activity for the antigen. Antibodies prepared in this
35 manner are often referred to as “monospecific.” Monospecfic antibody preparations can be made up of
about 10 %, 20%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 99%, or 99.9%
antibody having specific binding activity for the particular antigen.
An "antibody" refers to an intact immunoglobulin or to an antigen binding portion thereof that
competes with the intact antibody for specific binding, unless otherwise specified. Antigen binding

40 portions may be produced by recombinant DNA techniques or by enzymatic or chemical cleavage of
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sequence relative to another pol ypeptide sequence. Variants of the

i nvention include fusion proteins. A "derivative" of a polypeptide is a

pol ypept iwe 20®/@7752an anti body) that has been chem cal | ycrasediome42e. g. ,

via conjugation to another chemical noiety (such as, for exanple,
polyethylene r

phosphory LY agthyglﬁsn@fﬁ “n BlP 1&gd°§)§) Oléstlﬁ%zﬁﬁle ”lfﬁlapa Sb Fﬁkfe?{??b)§? d?‘ilé}?lﬁﬁlitlg(ﬁllest he term
"ant i bodydAbsicind chemempmargidddictniiong egord A PR bibdtiness, onige iegpmigpetovnts, fiedld-- | engt h

heavy chajps aan)qdl&svm&)uclhlmeh@ﬂﬁg&alels Idgb&heg %b&f?es tgﬁsdd}e@tahafp%gpep\{@ee b@nt s,
fragrrents and rmuteins thereo ch are described bel ow. An

"anti gen BIREHESHRSTISD ﬂf ] lmém‘ﬁl"%?bdﬂ?%@ﬁ ot FlF §’ Cﬂlbfera?peﬁlglf 198 AMEE “bi nds to

an antj$ gerieadighept@pt i onal |y, a scaffold or franework portl on that allows the

antigen bi ndi ng OF f},0M is aQno%lQQﬁt fégnqeﬁ%ma%g%é {/OK}' tch%d  QORERS, Ridi ng of

t he anti gen binding pr otein to anti ge l'es o”f ant | gl?en bi ndi ng
protei ns &Il bé‘farfeptﬁ’f?&?@éha‘“éﬁE“i"%@@agfnlg%sglf%‘?ﬁbg a@é‘ﬂ@de bridgs afit hiRgen  bi ndi ng
portion ofcgam aamtrhgaﬁﬁltyl)ls th@Wf dnb OglydoBeind; wett fmgﬁentmadleamﬂdbqwmaﬁgaﬁmgs The

anti gen blsu'?gelan Et%f)crl]yéan%]gflﬁ?d %,r\rnleﬁt%as a\prdtomag‘ %()ma%ln al t% eI~ ullve protein

scaffold or- ar Téia érivatives. Such
scaf f &9 ds frﬂaﬁ@ntwﬁé\/ﬂ ¢y M derpaan (YgtPat N(Pn6{8éfd63ﬂ ;0G0 %ﬂlgn By Ney 80X HES ol ds

conpri si ng/iMdiges, iO@/ﬁ&sizgjt(MQ)d@%@ﬁ oi/@399f5@rwﬁa<@ap N@wreSh akialskg godohe

t hr ee- dlrrenS|onaI Struct ur g@ t.h e ant hfln g otelna ¥\e

whol Iy synt het ("¢ &R 8PS HEY H”s“uaﬁ IW (SE] R T Totoa} of %Te
pol ymer. Beer(eforextbep Beeuenla@mf Aroioe #ceirreseﬂmesalo formz@@@muom wotei pgin vSerect ur e,

Functi on, gangkeBk Rh n@JgH?J-dll% the Maleharzﬁ‘méé fold b%@luﬁl 1t1,ee1f]a%é-f0;rggm0189%€ et al.
2004, Bi ot echnol r og pepti de antibody m ITE'[I cs

(" PAMEY) BREBEIDE Y, g g\nBFf et gls 1%%‘?%@8?@&%2 ﬁé&é@%ﬂ“ﬁ%’%d&%ﬁ FPieti cs
utilizi ngNid. Brain®c USenss:6iyRson enbsdiasrcaivslcahrftbbdits couprising iwg eslyfoptiidi ng pr ot ei n

can hav |e 5 BﬁaBE vﬁ%(rgigpélcﬁ pol}p@ﬁld? ghralid %&hﬁrﬁcs foH af?d \P Qit(nlﬂgl@sj !)Med%g; 9 %{réll ¥ is t00

|mTunog ul 1'n. obulin” 1s a erarrerlcrmecue In a
nat ur al | yshsg &mﬂw F?gpqlrﬁﬁﬁ%@@éwornﬁms Ederapethpin i aljoying Gih ¥RAR 9Pt wo
i denti cal wpm fosipRinerioy Joprfboh e thetalypptideeBah(sq@ad ., Hoastrga 01083, Pkdc gttt  ( about

25 K Qadoél?Us{Q%‘XMm 48081 Ry %1?*?%”5995%&39?59?2 . )ngél%%g']%})%%n% nal portion

of eac al n 1'ncl udes VaI‘I ion or nbre am no
acids pri ﬁﬁiﬂF Py drabegiy eigddeptical. thesra dﬁh‘tqygféﬁm?gé@@q]?ﬁﬂtpﬁlﬁﬁg witf e &y igeaisil t er mi nal
portion ofntiga®hdahaict u&sfﬁépﬂ@%hﬁnsm@mgt@fmenfse@e@es daﬁ bd’fﬁédl i1 Yalc@SRBRGI bl e for

le:c fgﬁft gLaT lr%]}gCt Ilg'gt%rentd}lj%glp bmc{lr%rsgesc Fllgnlélgs]rlyf t?irbgdlgs a% tse rabagtfs are antl ggl%a O;| :Jﬁgt,)dgr

epsi | on, mndwtmn@anﬂﬁﬁelmcpbma@s feshottypn awsfomglmthrtega@d fomg@lgen gAdingand | gE,

respegs i vg{eyTesﬁ@éﬁvlgpymﬂldhgmbe%qanwglyfe&hal ns, the vari abl e and const ant
regions are joine of aou nore_am no acids, with

the heavy chai ﬁ"l’éﬁq%}{‘imﬁt& Fﬁﬁ?ﬁ&gggloﬁ (CPEYP aBIFW%f FEE LBV ¥Eni no aci ds.
See gener altibydy nfeyibed damefid abing thawysioh Ggyib&hy Kébaf Bali buprdNLgfraeckt gl., 2ack ed. Raven

Press, N ¥of h3RPk) anll PRERNRQL, AL E6he Qym&%ﬁﬁéarﬁ%%e kfdorpdricdStb b Gk NieleRer @/ |

purposes) The vari abl e regi ons of each |ight/heavy chain pair formthe
ant i body BIVHENUH g PRIty 19 Dakest angptisempiagie pFoisiy ABGrEBLPPASRRCt WY bi ndi ng

Si t es30 Thacarptdtahd @R(OFS P DhretrgblipaplideythOC Gy folvghtly imuRAgIRedhd 1 N chai ns
exhibit t Ql%th%rapggrpegg&ec{la%l, or may incorporate the CDR(s) noncovalently. The CDRs permit the
antigen binding protein to specifically bind to a particular antigen of interest.
An antigen binding protein may have one or more binding sites. If there is more than one
binding site, the binding sites may be identical to one another or may be different. For example, a
35 naturally occurring human immunoglobulin typically has two identical binding sites, while a
"bispecific" or "bifunctional" antibody has two different binding sites.
The term "human antibody" includes all antibodies that have one or more variable and
constant regions derived from human immunoglobulin sequences. In one embodiment, all of the
variable and constant domains are derived from human immunoglobulin sequences (a fully human

40 antibody). These antibodies may be prepared in a variety of ways, examples of which are described
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structure of relatively conserved framework regions (FR) joined by three
hypervari abl e regi ons, also called conplenentarity determ ning regions or
CDRs. Fr owoNMetoeromisaus to C-term nus, both |ight and heapgTaisasmg2menpri se
the domains FRI, CDRI, FR2, CDR2, FR3, CDR3 and FR4. The assi gnnent of

am no aC| ch do in ordance_with initions of Kabat
NN &Péﬂ@%%thrc‘B‘r‘grﬁ%}ed%FW&“"&le‘?‘ﬁﬁ#ﬂ%ﬁ“&& Mt of Pfafehy Mgy
Dept . of Hediliddho a@pdssleutivadicsSenrved Tens hunRiB;aviNInor INhidhPubicodmtgemn no. 91- 3242,

1991. Ot her num%an%d SVSIa6 IR aEé?lﬁenEJlﬁat a0 QR ek gs%luénﬂ: df%@&ﬁ& @byld n chains
i ncl ude | IVGT§ gﬂté‘t he int er nati onal | mMunoGeneTi cs for ITB.tI on s %t em

Lefranc et®&f™ an D OY PRALIAGT “misRpclgepstaygns, 5?5?3‘85‘5 N o i\ egger and
Pl uckt ﬁumhatlhe hivindnize@Bhroibady 308§ Iﬂgety&SlﬁdLﬁaﬁ],1mmﬁh{&1§sponknandb0ﬁld®$ ad@ﬂsefme obt ai ned

from sour ¢S SHGIn@S:s §o%{p%&% e Mo AiEn Epgéés a&%ﬂ&;ﬁ&zﬁknhr@dﬁ%&%&?w a.'hﬂi%arh avi ng

vari ed antigenic specificity, % such "anti bodi'es are subjected to affinity
puri fi cat FERoL HEGCERAMBRE i @W@dﬂflw thy frgragvorkend eopstaphdqgBneidheds®ei fici ty.
Such enri ﬁ:rfdle;dhghf @piad dtlic@tshu@fan @Bcﬁés hatb®Sirdusitaddlypratue: thadeadfed heisslyt han

about 10% ant d%dlh%vtl tﬂgcogsl?angdo )bfr ndi I’l hat an]ilf)\“ tXfuse%gotth ari rticular
anti gen. u j EC mt]Flese pr epara OI’]S O several roun ¥ a ?I nity

puri fil¢at 'ﬂmm&%ﬁf % nﬁ@rb‘@?ﬁ épetipre Iyneipes embadiment ongat P eyndvsidiresiglues pese f4 ¢

bi ndi ng aﬁltnie@Dkxée@a{cestoh@n@mtuing&anbowré bockes rdaﬁ&m@nleay infuhdpbBciRMEr are
often referre totaﬁ tsj@ %gt Mon 058 fic rt]l?i bode% Igre arations can
be made up’TSFTELBUROY YT TIPSO AT BEEE VST B BRI A0 §tfb,  85% 90%
95% 97% re9dds elthpr aQinOQ%l@hﬁor ipodyospraic hlgdngrémefamboctyﬂmﬁ apigeemot they¢heneef or t he

parti cul af, RMiBeRNd sehitnceaiht i-DRALK arerc&Iséva'ﬁvetéaa@& dubtt @6 the Ibﬁw&gleobul inor to
an antigen bindin ortion. ther eo;r‘}é hat co ntact antibody

for speci Plini‘?mﬁ‘fdﬁa&ﬂg‘/ © ff Fegen DR EFIcaBY S9BE 1T th‘abmd)ﬁ%tOf‘ﬁj%?Pnﬁ’P%’i ng portions
nmay be pr edibged thyantigeoRtanplanit hiINA ntaRciumiagiee sntibedids yhaghzfyumat (&S.0at. chem cal

cl eavage ggg @5@%7 ankd. ltgggdd%sgw Mmitigen binding portions include, inter alia,
Fab, Fab', F(ab™)2,” Fv, domain antibodies (dAbs), and conplenentarity

det erni ni ng r eGRgF™( ErREic pRUReBITCE 10 Yniibery Bateeuiing AN HEiTERSIO8s T8} 91 echai n
ant i bodi esntib&ig ) one GihiofEREdiGhs 86ih biRQEMES pthél aattwaesem ont ErhibiaEhtase ofndld abodi es,

q I h
R L R R p%i!gg?bge' "

f ragnment PQRaafWﬁWéllo@ﬁthuﬁl?nefgtﬁr@ma“tw% PWQOC’EYhBl awhef VFlPOd@Ema‘ Ifoglormai ns; a
F(ab') 2 f nagm@Abneindmda abi-Mpla®idta7 frttiBGHE Bt nhY hddGhatcd nF@dhmﬁehagﬁﬁB@iBrSFdrl nked by

a di sul fide bridge at, the hinge reoon .2 £d.tr agment, has the, VH and CH

domai ns; fragmen S gl'e arm of an
ant i body; alpirébea’ atibodyredMierind h@ldR arouHhlearadbpin 0@ SVIQHCU@mam w,tl ah»ha4a¢1a7

anti geq- bhﬂﬁ%d@,gm@ {hégﬂﬁﬁt‘iron%e l@a h'ﬁﬁ frofka AROBLRIph MR FAhbolNO Oufer 846, 634,
6, 696, 245, 04/ 02029 5 04/ 0038291, 04/ 0009507,

03/ 0039958(“%%?0&%‘? poéﬁlble N&fﬁﬁﬂ”é g‘% 1&%*%%‘) dinyggghhe Iveglicy| e- chai n ant i body
(scFv) is an ahtrihbodyfrinewiirgionamiyibe dertedliovtbne eghonamarme-ajpbished via a | i nker

(€.9., a S¥RIAEHfH FEFURAGE Rt af'ﬂﬂ%oﬁ@s ach & rhﬁﬁéndaﬂf?o%lly b hnik@nt | nUous
pr ot ein chain wherein the |jnker I'ong enough to allow the protein chain

to fold b%lk()déﬂlnl OP%‘)é(Flflpl‘)a_?fd c¥1161‘2r|1ﬁ aan%h 69(5‘11%1&{ the heavy and/or light chain is identical

30 with, homologous to, or derived from an antibody from a particular species or belonging to a particular
antibody class or subclass, while the remainder of the chain(s) is/are identical with, homologous to, or
derived from an antibody (-ies) from another species or belonging to another antibody class or subclass.
Also included are fragments of such antibodies that exhibit the desired biological activity (i.e., the
ability to specifically bind alphadbeta7). See, e.g., U.S. Patent No. 4,816,567 and Morrison, 1985,

35 Science 229:1202-07.

A "neutralizing antibody" or an “inhibitory antibody” is an antibody that inhibits the
interaction of alphadbeta7 with MAdCAM-1 when an excess of the anti-alphadbeta7 antibody reduces
the amount of interaction by at least about 20% using an assay such as those described herein in the

Examples. In various embodiments, the antigen binding protein reduces the interaction of alphadbeta7
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antigen binding site (see, e.g., Bird et al., 1988, Science 242:423-26 and
Huston et al., 1988, Proc. Natl. Acad. Sci. USA 85:5879-83). Diabodies are
bi val ent wotntwo@r®2 conpri sing two pol ypeptide chai ns, RaErszonoeam22

pol ypepti de chain conprises VH and VL domains joined by a linker that is

t hort t I f iri b h , th

al T owi g 2Rt R B St Bl BRI ot s st
pol ypept i €80,6%aiand {%%8e, e.g., Holliger et al., 1993 Proc. Natl. Acad. Sci.
USA 90: 6444- 48Fra§£bqts Bpelnh?&o?&ntlﬁ’ddles ca%%géadll%&%%'ﬂﬁﬁos% oﬂéglljfary?&)ll n {hg att he two

pol ypepti chains of a are identica en a di abody. resul ting
fromt hei E"?% R Phigeolipgsof frisree %8011 FARTIEE MR ‘iveélé?i"‘ﬁ} AAFAY SPipagnd

Pol ypept i ceboghrinns oh@agimags @iafidfogs @ntr nge uedicesf taniobedusad Stoctalked a di abody
with two gl'nétfogaﬁ @d?ﬁam@%gQ%lelﬁkd‘d}' c&gpaﬁgotn%?the r@cl@&t 39£ X%t an]ilﬁd a%ilag Iu&%e (B.B.d

tetrabodi es are antl bodies conprising three and four polypep chai ns,
respect i vEIPYOIC QIO FRAisTIYETE IS 2in PRI 124 R P TRYBP™ Bie%c{) S s e 5)

respect i vebyify sshliced moam opreodicke pﬁﬁiﬂi’&oﬂ(ﬁrmﬁhoﬁ tenenthat Canpl BRERbtend Iy

determ ni re ns._.{ n._anti body
may be i dg%tl fmg“wtaretjagﬁ(/or{ unc%e glg% grpm B e%lencffaER%ddonfmaF% sﬁlﬁ)ra Lef ranc
et al 19 séllplﬁlﬁloaﬁém@fﬂﬂel%ﬁé‘g@e&eeﬁﬁd BPW@GkCtlhl?Hl S@Eﬂﬁ?éﬁ Ihe or nore CDRs may be

i ncor porated i AtODR gméd%wo@y @ahaﬁmomu@r@mg bat 0P @NRO¥A@Moh¥int O Make Ih t
an antigen in. |ncor porate the
CDR(s) as anﬁlgrdty" F%eélfs "rcl)slmy%e p{l% Eam "rf]%r‘?aer a%%x‘/’%’i g‘%}%é FY™1% nk t he

CDR( s) todlﬁ“ﬁr@tth@rslemlsytmptl de chain, or may i ncorporate the CDR(S)

noncoval ently. AThe a8 Qf%myt 1sTth§1t1@da§r {hg@&oghzapmgmw&g &libptoR ovRpci fical ly
bind to a partijcular anti An |nd|n H%roteln may

rest
have dhe BPABEESH THCHY© gt?“f LXEG Ofla?“bf)%?ae g aél“}t"ﬂ’éﬁ” BAEHTAEINY site, the
bi ndi ng silistest epipeshe the dartor difitrertt antioene anot her or nmay be different. For

exanpl e, a natup %@éﬁ b%ﬁlg E,Jo{elﬁgsﬁaéfﬁaﬂy Blﬂﬁg%p 9gl.akuld g; 4 aﬁﬁMbé/ta?h g% two
i dentical binding Sit unctional” anti body

has two dPipdsée Té?\%““%ﬁnﬁf’éﬁl ﬁ@l55§?1%t@§ conﬁfﬁvéofﬁéwﬁmhmféeﬁs HEPH bery™ ap Atigeides al |
ant i bodi esindiftafrotflial She@RPin@F spﬁ@ﬂioe if\tabindedo |aﬁrs81ﬂ:d:r(ﬂﬁf&ﬁ& ﬁﬁgnmbagiootﬁsmden ved from

human,§ ”“gl&gm sQRMLLD o %%ﬁh‘fhed}'%eﬁ % firdt %eg FRrRed 1&@ o b hatgsfe q‘% HfeyAT | abl e and

const ant I'ns are derive man | n ences (a fully
human ant hdsaeier sorpiBswll fae F%b’éi“‘é@ﬂri@&ymb@ a#ﬁh@é‘pﬁé@rl @dalli’hﬂEtﬁtaY/arl ety of ways,

exanpl es of \Ahh@elgn@ra@ KERSAS ada@dbﬁie@twonfd)rﬂl@ﬁdm u@gndtn@ oRthg hetit-Aien damaimiezat i on
with an an *g | nter stt of muse " %net |Acaltl rT'QdIth ed to
express aftt 1ieSeS%1g erived l%erp{)eﬁ%“ﬁe‘“ﬁerﬁea\?% aﬁ“ﬁn P AYRTER T AY%hcodi ng
genes. A huframdtipelindstitiislemiyte hasd witlshegparanfody thivathe ding fn@g@ if figaviitche sequence

of an 2ant b&@ﬁ%ﬂ% rAnVa%ﬁgefl Bﬁ?dml r&é}ﬁlm?«m% %Qﬁ@grﬁ%l J?M iQ Q&iv@&onﬂ%}?ﬁaﬁo@m no acid
substituti

del eti ons, or a such nanlzed
ant i body Prg lltsé%aﬁ“‘FC?@é‘rl&?atto&ofﬁé’ﬂ%“é e”??ﬁ‘ﬁ‘ﬁ%“’ §Brd’ﬁ tl %{WS’P% “fhduces a | ess
sever e | mam@lime sponsatigeadindiogpetrie chay l@nctaﬂréa%aaﬂlhthﬁamesq@ecabs@ceaxﬁthb body, when
it is admyohst %El&gnatngangsezh WIRA, S HRIRGR td &n@éﬁ%mﬁ Qi MBRks bof LAk am no

acids in the framework and constant donmai ns of e heavy and/or 1ight
chai ns of "t4j¥e ¥R Raan speci es anti body are rrut ated to produce the
humanszed ant i hecthtiech Aindifodohein,” embgd bhmeing regitdyeor CaRgh ahtinglowaiks ApSionf r om a

human ant btl)ag g%iggqrbgndqn'é %l%ginttﬁ)at Eo@%iny%qiiloaégldqesidues (or other moieties) that interact with an
antigen and contribute to the antigen binding protein’s specificity and affinity for the antigen. For an
antibody that specifically binds to its antigen, this will include at least part of at least one of its CDR
domains.

35 An “epitope” is the portion of a molecule that is bound by an antigen binding protein (e.g., by
an antibody). An epitope can comprise non-contiguous portions of the molecule (e.g., in a polypeptide,
amino acid residues that are not contiguous in the polypeptide’s primary sequence but that, in the
context of the polypeptide’s tertiary and quaternary structure, are near enough to each other to be

bound by an antigen binding protein).
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domai n(s) of a non-human species. In another enbodi nent, one or nore am no
acid residues in one or nore CDR sequences of a non-human anti body are
changed twonetuwersehe |i kely i mmunogenicity of the non- Rrarars2anbetaery when
it is admnistered to a human subj ect, wherein the changed am no acid

residues either, are nat crit nospeci fi c bi ndi of e anti body
Lo LeCantt gommebEieteoi oy nfiat i RE BBGn % Sabiane s PrlinedPe moce or o
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withint h@peﬂtbomomelnm@m@f nuflpaidé mwlerwthpmqun@lswndh,emhomtheldrp@mf $epy egi ons nay

be deri veg i@ %%Ie@ﬁmcﬁebﬁae%m% 58&&%3%9@%9&%@1%@@% &@mc%mdeﬁsr om one or
nore differ ent ant i bodi es m a humani zed

anti body. PRPIGR&BK é‘}ﬁﬁPtB“B‘Ply%‘d&‘Pff‘%PlF E”Oé’ﬁlt‘/il%%%?‘es CQX%P‘PF&?\"“BP“E}% heavy

and/ or | i ghitr nelderhtely bigndeglenditioasl Tiuistdpolyheholido gous cénplenontarg@ransted f rom an
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30 sequence. A “regulatory sequence” is a nucleic acid that affects the expression (e.g., the level, timing,

or location of expression) of a nucleic acid to which it is operably linked. The regulatory sequence can,
for example, exert its effects directly on the regulated nucleic acid, or through the action of one or more
other molecules (e.g., polypeptides that bind to the regulatory sequence and/or the nucleic acid).
Examples of regulatory sequences include promoters, enhancers and other expression control elements
35 (e.g., polyadenylation signals). Further examples of regulatory sequences are described in, for

example, Goeddel, 1990, Gene Expression Technology: Methods in Enzymology 185, Academic
Press, San Diego, CA and Baron ef al., 1995, Nucleic Acids Res. 23:3605-06.

A “host cell” is a cell that can be used to express a nucleic acid, e.g., a nucleic acid of the
invention. A host cell can be a prokaryote, for example, E. coli, or it can be a eukaryote, for example, a

40 single-celled eukaryote (e.g., a yeast or other fungus), a plant cell (e.g., a tobacco or tomato plant cell),
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30 such as trafficking or homing; in particular, alphadbeta7 is involved in the trafficking of lymphocytes
to the gut, Increased MAdCAM-1 expression in the inflamed gut enhances recruitment of alphadbeta7
expressing lymphocytes to the gut, where aberrant lymphocyte activation augments inflammatory
response and tissue damage.

Different antigen binding proteins may bind to different domains or epitopes of alphadbeta7 or

35 act by different mechanisms of action. Examples include but are not limited to antigen binding
proteins that interfere with the ability of alphadbeta7 to bind MAdCAM-1 or that inhibit cellular
interactions such as adhesion between cells expressing alphadbeta7 and cells expressing MAACAM-1.
The site of action may be, for example, intracellular (e.g., by interfering with an intracellular signaling
cascade) or extracellular. An antigen binding protein need not completely inhibit alphadbeta7 induced

40 activity to find use in the present invention; rather, antigen binding proteins that reduce a particular
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30  The antigen binding proteins of the oligomer may be in any form, such as any of the forms described
above, e.g., variants or fragments. Preferably, the oligomers comprise antigen binding proteins that
have alphadbeta7 binding activity.

In one embodiment, an oligomer is prepared using polypeptides derived from
immunoglobulins. Preparation of fusion proteins comprising certain heterologous polypeptides fused

35 to various portions of antibody-derived polypeptides (including the F¢ domain) has been described,
e.g., by Ashkenazi ef al., 1991, PNAS USA 88:10535; Byrn ef al., 1990, Nature 344:677; and
Hollenbaugh ef al., 1992 "Construction of Immunoglobulin Fusion Proteins", in Current Protocols in
Immunology, Suppl. 4, pages 10.19.1 - 10.19.11.

One embodiment of the present invention is directed to a dimer comprising two fusion

40 proteins created by fusing an alphadbeta7 binding fragment of an anti- alphadbeta7 antibody to the Fc
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35 recombinant fusion proteins comprising an anti- alphadbeta7 antibody fragment or derivative fused to a
leucine zipper peptide are expressed in suitable host cells, and the soluble oligomeric anti- alphadbeta7
antibody fragments or derivatives that form are recovered from the culture supernatant.

In one aspect, the present invention provides antigen binding proteins that interfere with the
binding of alphadbeta7 to MAACAM-1. Such antigen binding proteins can be made against

40 alphadbeta?, or a fragment, variant or derivative thereof, and screened in conventional assays for the
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pol ypept i %%&es s&étﬁhtya& Hy er@é@&hﬁﬁ&h&dﬂtlé}fl blmﬁg);;mt &ﬂtal BiRds ﬁf (%h% blofﬁbr%ﬁﬁr@aih%st
conprisin 0 e rmnus.or C-term nus
of "o ant oty AR BERIMETRhLBE Pub P s b HE MG ugat od
pepti de megbibent, gabhibles edab gioers cosi, el cafigrangl wd@m)n polaly peptbahe, Inangher t he
yeast al phasofidetiOhe n8RHBhdindfrotdn ’Qﬁ(@t‘[é(91@0%@pr§1§4te%ﬂ)h§l@ét£7oﬂﬁex5ﬁﬂe ANt i gen
bi ndi ng pr ot ei n- cont ai ni n usi on proteins can conpri se?ﬂ%eﬁ]&p es added to
a

facil it at 850 API LY PP OP" TodeH P %I%g(OP%WaIB]PSGéHF?u@é%mBP Prétein (e.g.,
pol y- Hi s) alptAfbeant ingethebénrbddiment,plfeaihigtembiadigpra@mnbilpis sgetifitedyltothomdnhe FLAG )

d
et o oSBeLeps g MRS L LR, SFOIRMBSR) ==

1, 912. Thén“S‘TPRGid}n? PP Ya bgldFﬂQﬁﬁPrynOéerﬁf PYEtiTe: A ¥ GYTsie $raih ‘@i t ope
rever si bl yabla0doadsobtysheepsjoe Cliofsk, Garidd RaCiodMathangriktd aphs4crAbh ans@irabl | ng rapi d

2SS oPDILRGELE, PUELLLSAULAREL (BB SRFGINE PR DAL pRERLE D eagent s

useful for preparing Tusion proteins In whi peptide is fused
to a gi verapet¥ypepti de are commercially avail able (Signma- AI dr| ch, St. Louis
MO . A i goner Sidtdidber GasRICA, tﬁdﬂ&ng%h bﬁm@pr&ah H@eRot aihrbdis@glﬁp&@d@ t@@nymay be

enpl oyed a phadbet a7. a t he for
coval ent | y%i:q'!l){k%canmig prﬁtgln Oﬁ’ll r Hﬁalélgetaﬂ nkag(gheatler%é E’B m\ént tﬁe an{.I cn Dln%mg Ih(gpenﬁer

ol i goner sdoeghqt g@r’verswméobmdmgsw my natmllymccmeroamqﬂgethanbmanmawg a]@hfdb@ﬂn are
cont eapl atedoh® EmbbdhentWhd Jﬁngéﬁ%m&%@ﬁm&ﬁd&?hd?&hﬁm@&@iﬁ@blﬁ@ﬁg to Qy*ﬂ%al%l i goners
i ncl ude het er.od |mersh g%m)t“ngih het er o %m) etra

het er ot et PHPREPEPrOtp ather Spprangsihabe - I%ana ?’Iélél (@Bmfltot SRR E‘g ETBWISr i sing
mul tipl e awtnqethidbispdiingndireot gy nsuplhi ceding patetontat teanthuom arbmbaal ik ent

i nteracti Qng . RELWBRN: RER%I ggpoér{ﬁgllg ﬁio'teﬁl%pé‘c%ﬁfg binfs tB DGhoARtaly 9&9 aﬁéa@t@.h@g

proteins. Such peptides ma ers (spacers) pepti des t hat
have the P oHer RmEE. Brestpts W@Olml?g@wezfa%nﬂ Biman plahpdheind- E“laﬁ‘ﬁ]é@i‘s and certain

pol ypept i dewsdidett tvealtifeh oitliagirdtin sHe@Scally @nds to non-human primate, cynomologous
monkey, and human alphadbeta7 with a similar binding affinity. In another embodiment, the antigen
binding protein blocks an activity of non-human primate, cynomologous monkey, and human
alphadbeta7. In another embodiment, the antigen binding protein has a similar ICsq or ECsq against
non-human primate, cynomologous monkey, and human alphadbeta? in an assay as described herein.
35 One may determine the selectivity of an antigen binding protein for an alphadbeta7 using
methods well known in the art and following the teachings of the specification. For example, one may
determine the selectivity using Western blot, FACS, ELISA or RIA.
In another aspect, the present invention provides an alphadbeta7 binding antigen binding
protein (for example, an anti-alphadbeta7 antibody), that has one or more of the following

40 characteristics: binds to both human and non-human primate alphadbeta7, inhibits binding of
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anong the peptides that can pronote oligonerization of antigen binding
proteins attached thereto, as described in nore detail below |In particular
enbodi mrenwe,20toh@7132i gonmers conprise fromtwo to four anPtCcgars2daonging
proteins. The anti gen bi nding proteins of the oli gorrer may be in any form

such as a descr i be ari a f ment s.
o ot er o Pt 0F bBAERL SRR P EBe BReY S i bBl bR hare
al phadbet afibiyi thrdidimgiomdictHsickpyessitgninbaibeteith odls cmw881ngMAd@N\@bmibitSi S prepared

usi ng pol Mﬁﬁmdgq@&usdeezﬁﬂes\gﬁgalﬁﬂa@aaav NG L BSis ebDfaR3MNHdCAM- Ohinfusi on
ptides fused to various

proteins co r|5|n certain r ol ogous  pol

portions Bf" n%ﬂ‘ﬁ aB% SPIEPTS 8L 58“6‘1%9 e pPa s ?E(‘ib}égﬁ VIR HE Pechdia©n) has
been desceipkedd alghagpeta7.by Ashkenazi et al, 1991, PNAS USA 88: 10535; Byrn et
al, 1990, Nat Ul 1g§ éincﬁlz 7fr fglﬁé}ﬂis omhlé&%ﬁﬁfdgﬁoﬁﬁqs (ﬁ“lthe nilvgr%%n %%ﬁ'odﬁjc%(? l')yon of

I rmunogl obul i n Fusi on el ns rn Current Protocols in I'mmunol ogy, Suppl.
4, pages 1Uvengongl techléﬁ@iei@X&qplese%wlé%@a}%%de OFt et Igpisd onkab prilféthdi on i s

directed @nRn@li ARbods ARk S biidictiMBvel HEIOR P LOLE! ASneliB A BHqbYaduri N an
al pha4bet ar% b? nd| n Oo?r agnent 019 an eaf?llflu- F%hamge%%? 1I%ntcl b%ldyato t he

Fcregi on Eﬂneﬁ‘ﬁmﬁ%tl body. The di mer can be nmade by, for exanple, inserting a
gene flusi on endéaddiiang ctb@lirfients inolndgrhdtead mtibadies e ganhapprdpebiatsef @xpnessi on

vector, expr %ﬁﬁﬁe@ﬁo&o@l@na@&ﬂﬁoﬁey%u%huh@n&%@%ﬁﬁb&ﬁés Sy bd ADSERS JIES{VAM th the

recorrbl nant expression vector, and allow ng the expressed fusion protein to
assenbl e EREIUGS] 986 ok o B eRjae Bl reipRddramungpracisy iihsh the ﬁ%t@?deqﬁaﬁe ACHPIEEES | de bonds
f or m bet weanminielnbae dﬂfﬂ»bmmes hﬁxﬁan)zbcelhﬁlo&lds}ﬁl admfmy comphies thevanbldFmpiabypept i de"

as used h%&?der&ntlboér'}J (Hrqlﬁ% h}{% gé}g b{i{b‘%e il the nd‘&fconE’?AtX&n? ntdle’eﬁ rfgr 1 ved

fromthe FC reglo cate orns of such polypeptides
cont ailhi nghyne afﬁib?f]geAF@@fiﬁW # Pratanigidepiedsigner PPzRIPEHE hilegerisingncl uded.
Fusi on prafet mmﬁqeﬁspﬁdcmamgmﬁéayma%ﬂm@& déraﬁdfr@hlhlgqsmrng th @rm@adnﬁdh@rsl&ﬁ rom

offer t hedadé/ ql%mgf nti oﬁ Iﬁocec%J Or %aP]iong ction olt;.qnm 1Ic andyfu_t%ler onat Ogl’ aphy over

Protein A“Or Protein “Bie” st pept 'de®"descri bed in
PCT appl i elachlowl WO @IBA m@l&@lh%ﬁéﬁcemd in lhle@mp@reaﬂew%wab@f%? &ick)eradls a single

chai n pol yqe tdcoea. evehe itk 8‘4%@@ Lheeky 41 ef9® ) TRinB-Ey 7 Q@laQ@WEn%r the native

Cterm nus of t on o i bo Anot h useful Fc
pol ypépt i tfe 1% hﬁﬁ@“ﬁé f”@ﬁ eﬁlbﬁ‘g%i‘ﬂ H%é%lmlgrif aPJabgéy 1%%%?” dz" 0@35 and in Baum
et al, 199¢hmiENBO WimadidnB308RdidO0ddiscldse@ ia rignQ.Sakt. dpﬁek}ul@ri%wdf(publhsih@i mut ei n

is identi B luaty7 108, IP§ PEJ'&@O DAl ¥, E@zs%@é}'é%ﬂcﬁ7 RIS AR B H N3/ 10151,
except that amno acid 19 has been changed fromieu to Ala, am no acid 20

has been Ef¥itYed ! PridmrL ey’ & d00n arInG+4tFd! 22 has been changed from
Gy to Ala. Theromdired Haveehebr deivdlgped &b pdexting fhiihani o parfiadly hfrGanragtit@fitsan son-1 N ot her

embo d ﬁtgnan fral¥. a:l’:(% aeg;!n%lep af cte |119 thgI Onte Q? mglg %%{%Igtglg‘%/ 1%&u£ag%€n}llg %hl%g HRe of an

antla phadbet a/ ant y may be substitute e varl ortlon of an
ant i body p@&wctgﬁ@g WVZ‘I‘lpl@H{lea@Shl’&ivq—] een prepared. Human immunoglobulin genes ave been

introduced into the mice to replace the inactivated mouse genes. Antibodies produced in the animal
incorporate human immunoglobulin polypeptide chains encoded by the human genetic material
introduced into the animal. In one embodiment, a non-human animal, such as a transgenic mouse, is

30 immunized with an alphadbeta7 polypeptide, such that antibodies directed against the alphadbeta7
polypeptide are generated in the animal. One example of a suitable immunogen is a soluble human
alphadbeta7, such as a polypeptide comprising a portion of alphadbeta7, or other immunogenic
fragment alphadbeta7. Another example of a suitable immunogen is cells expressing high levels of
alphadbeta?, or cell membrane preparations therefrom.

35 Examples of techniques for production and use of transgenic animals for the production of
human or partially human antibodies are described in U.S. Patents 5,814,318, 5,569,825, and
5,545,806, Davis et al., 2003, Production of human antibodies from transgenic mice in Lo, ed.
Antibody Engineering: Methods and Protocols, Humana Press, NJ:191-200, Kellermann et al., 2002,
Curr Opin Biotechnol. 13:593-97, Russel ef al., 2000, Infect Immun. 68:1820-26, Gallo ef al., 2000,

40 Eur J Immun. 30:534-40, Davis et al., 1999, Cancer Metastasis Rev. 18:421-25, Green, 1999, ]
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Alternatively, the oligoner is a fusion protein conprising nultiple antigen
bi ndi ng proteins, with or without peptide |linkers (spacer peptides). Anong
t he suit avbeopmeprisde | i nkers are those described in U Spcratsesmws27i2751, 180
and 4, 935, 233. Anot her rret hod for preparing oligonmeric antigen binding

ept i dos [RAP ISR & o1t oHEIT SR on Bt DER LTt e Gl ch hey. ar e
found. Lebw Med 2885898 J@l@b@ltom HohdixbyOnid dmvestf Pregh. 7:A07sldy&ndd e BNASHI. ndi ng

pr ot ei ns 6%&%@?%'3@1%611@&1@ 131198@)17 I@;@G%F@S %%61JZI§)%%VHS qgﬂl b@%’ﬁmﬁhﬂ@ﬁ been
found in a variet er ent Pro ei | euci ne zi ppers

own

are nat ur & INPOBE & 9% hf)lé‘ﬂ]ﬂti/ ded 8%@68%?%&?? Igﬁ GFIP‘FéFéE)le PRGOS hEri ze or
trimer$ zelooEempd &e: 2@&‘ 59, glighona ezd/ppeB, Mlambitlngadthi Uabh ©0L611-55r Geudi ang

sol ubl e ol;i goaBL Iﬁmﬂﬁo‘?% 96'4“7‘§56a€1’?01 des Cl@b?@lgtm'e'@}eﬁ) Gl Appl 23Cﬁ§h'w95‘et\9p 1944 10308,

and the | eucine zi R@ derived fromlung surfactant protein 6%
descri bedNitPigspiob! e 84311, Hardomer aFEHS. sy f"%adss&lél]""@@&e’ ahelP%‘byatPﬁ%é por at ed
by ref er ersses9, Mdbertl SIOID ITr@sgame upiradnds euime Bopgel. Unabdialih @Mﬁdbf)d&l’ofst abl e

trimsrizalon hete ol u o e t0|s de |
Fansl ow et ‘&l " %bgﬂamge qgfrf‘r?ulﬁ%l iO%h r%ég 58149Pnfngngv a“ﬁh“?%’zgl% reéonbl nant
f usi o0 pr H@@Pfﬁ@ EBWI Biotgghneln 4a¥76i Taylal glva4l9et. Nclaﬁﬁmﬁb&%ﬁwq}la”@n@ﬁf %r

derivati veafioised, 1994 antli@HcioNe 29-PREEmPERL] AE18BY LKA BS 583 ThnSMkd abl € host

cells, and 5@}%@. rocflhlal?l AcacPém g%l’kElb% C72?El} IT%all%Phe?4BS% q’ Sa‘%ljlégal%%éltlg%?g : nts or

derivati ves ormare coveréd - fr cul n one
aspect, theOgt.emedaillomeent.ilovt. prionimgesSan?lizgen leqzsmdndqqhqmemleﬂsretahat
interfer eleugsEUﬁl@eS mt&%pma%pﬁilﬁﬁ@émy @(79871@ ﬂ%@%%aly3 ﬁ@ﬁh anti gen bindi ng

protei ns can be nade a a nst al phadbeta7, o variant or

derivative t heP’eaB‘Ptherésﬁ RIS ti?“B@W‘?ﬁ“tOP‘&?ﬁ)ﬁTl a%{g’gcﬁ%?éhaf‘ﬁ?dt? heabi lity to
i nt er f er ealphatitietaf hidoroi gl angbadfes @bk adbetdaring anyMAthGAMKhownixiaepl, es. wf sui t abl e
assays ar g, ”Fﬁél%é fsﬁl&ﬁ(:elﬂs Ea?x’;est%(l‘@onﬁtﬂé ﬁa&f‘g@n Fénﬂl% 0, &h;gfe{?dn%ﬁhE AmdBEicRPI 11ty to

i nhi bit bind to cells expressing

al phadbet ?ﬁedukﬁr Thepplpentogls cands fpyailiss wpe Ay tﬁﬁhﬁﬂ@kﬁwl%ﬁhe thesabiitey to
reduce a o hwagngadmaQElsGEprbdubatyblid@mpo MEelomhadls foLst Inthgbridoeaprbdueing Nt er act i on
of f al phadbet a7
Co mnaran TR B FRBRRAPY B bl B, SHIERL A Y Bl SR, SRR P oot
the anti géﬁﬁlcmcwarhntgens?rélte@u 1%pab1ﬂ ef auerang i esstain sdiestiveciisdip hish $u9@lrtyhe@rowth

quanti t at bﬁ(ﬁiyyheca@gafpcaﬂa@d tdne Hpbriagh g Elﬁmlﬁé% 0Bt ALIRBI RicO@t ﬁbllnﬂﬂidaie%slibni 0 a

o phasbet o7, G YRSRL 05,1 0 LG oL & KOV, ATk GBI BLAg 00 protel

to a al pha Y osed
herein. | MPthoXﬁe(ﬁTCa'sbefdtS194{3@@10&1@9@@16& Qﬁv@dmﬁsmsﬁdplmwfmt@smdndeantl gen

bi ndi pg pmtoead%tﬁa,&g ﬂ@ﬁl@%@lﬁ ﬁh&ﬁz@péﬁkﬁc@u Rl &6t M kY rusib «RME268MDOdI NENE
t he antlgen bi n |nglrlgrote|n binds to one or nore mamml i an al pha4beta7 for

exanpl e, P Rl at pRaAbe! M7 BAYCOE or nore of nouse, rat, gui nea pi g,
hanst er, ger bi Inoncatbodimebilybriddoggell uat pro@ieip immumiving orsen| (e(gamel and

non- human,, ot i et Emah RAA4RE LA mul BoARRLAER.SThAd: WBRhucs BEnARkhgen bi ndi ng

proteln binds to one or nore prlmateapaégl)eta for exanp ll t o human
al phadbet ¥7vesing stissa o o the mrunget el G568 Le v rbelsen celﬂSﬁ%mﬂ ongfthri n and
chi npamz eéncathpétadbetagnk hybioan@lld) estabedithe dyHedia, ccll hres Asii ihgeprilinadéiIng pr ot ei n

bi nds s pegﬂdfidegt?firillél a ﬁygri&glg@éﬁ’ line that produces an antibody that binds an alphadbeta7 polypeptide.

Such hybridoma cell lines, and anti-alphad4beta7 monoclonal antibodies produced by them, are

encompassed by the present invention.
Monoclonal antibodies secreted by a hybridoma cell line can be purified using any technique
35 known in the art. Hybridomas or mAbs may be further screened to identify mAbs with particular
properties, such as the ability to block an alphadbeta7 induced activity. Examples of such screens are
provided in the examples below.
Monoclonal antibodies can also be produced using a process referred to as genetic
immunization. For example, a nucleic acid encoding the antigen of interest can be incorporated into a

40  viral vector (such as an adenoviral vector). The resulting vector is then used to develop an immune
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cynonol ogous, marnoset, rhesus, tamarin or chinpanzee al phadbeta7. In

anot her enbodi nent, the antigen binding protein does not bind to one or
nore of mMeOe10/wats2 gui nea pig, hanster, gerbil, cat, rabobiusoidogi42zoat,
sheep, cow, horse, canel, and non-human prinmate al phadbeta7. In another

enbodi nent, the antjgen di ng. prat does not bi Wrl d nonkey
Spoci eo st ase R e Renb AR RSP Rl B R b e ARG Bt ot ng
prot ei n dbe¥®, mase)eXhd thihtiqep @ sibbtangiallyi destiibeg bt/ Bittarvyal nBibdrngl 4(3): DecPURIORNg

protein 0£h@&eclgsm@@fvaildm%laﬁ,t)@%dbyr@fe@&%&}aﬁ enbodi ment, the antigen binding
pr otein does not exhibit S%ECI binding to any. nat urﬁﬁﬁ%ﬁ OCCUI’ I’I ng
1 PR

protein other tH4HHERIENT A SPPHEEPET R TR G FEORd TR ¢ he
ant i geh bamitlods@inginodite hlso leoesn wwad to éxlhie bitibodiqe @dth fucieast afithitpdorteeanaity nat ural |y

occurring, Eﬁi}ie‘?h&mgﬁd&%se& i}ﬁfﬂtyl%'c IBES, e%'d?é@ﬁo‘é@ﬁ’} Shcr Jr . %b%tJhﬁBl gppodi ment,

t he antlgen ndi ng, protei n does not exhib specifi¢ binding to any
nat ur al | y28eebrdqcoigngy: 648 ferhnégisiare vt in Hﬁ‘ﬂi’ﬁl‘ﬁﬁ afibaHeAndrhateeta]-n anot her
enbod|nent then@ﬁﬁhgﬁ@phmndmmgw@QQEQMﬂﬂgpa&mﬁum&k&ydmheﬂﬁmkonakgba4beta7

from at ﬁ ct %n ?reglerlce OPH ’Ef‘li%ep J; %0 n}{])o Opgl.’des or c{ells %XPI rqumﬁ %lPhaXbepam%lﬂ%gm Vi ror(gpzl;]akey’ and

human al pha Bet'a n anot her I ren bin protein
speC|ﬁ@caWWyTE?ﬁﬁgmbéﬂmaﬂbﬁmwﬂﬁnﬁvbm%m%wﬂbyﬁ@ﬁﬁ4 ﬁ@ﬁﬁbﬁ%@v yand human

al p ha4be}3 Brfnudbdithitd cmrﬁatdg@bhyb skt M@ig@fbldaRb 5r)melni ﬂﬁatamtohmy cﬁ{mﬁk'lih{m nt, the
ant | gen i ndin an_ act.i vi Iﬁa
nteracti ﬁ% HEI(&RE{EAIQ& aﬁc? aci l&l bg[rﬁ aarlPS 8¥e§¥) 18111)11 a%lol()[gﬁa aguv h Chre elﬁ t the

cynonol ogous anotrnher e
antigen bﬁmdmn@mpﬁQWEIHbﬁaga&%smhmmamﬂm@5©Mﬂruﬁﬁsﬂmagamﬁsﬁﬂnom%wunan

primate, gy&qms%%@em%%ﬁmﬁﬁ%hﬂﬁm& Ak m&bﬁfaazgohlas ALY RESAYyedsh
descri bed here termne the se eCtIVI&%hFWmPn antl%en bi ndi ng

proteiln f B?atlwné?lﬂﬁébﬁﬁéf”&"?cefej%"fl?ﬂjmrﬁéfl%@@b% Ifmights PEOYHPT,
foIIomAngmmhem@mamhamqan@ﬁlMﬁemspécmmmbaﬂmmnmyE@mme&anmkammmnﬁdwmy

det er i ne i S8 SALEERImUS] 00 WEPLRLRADLALnFAES, ELISA or RIA In

anot her aspect present 1nvention provides an al phadbeta7 binding
antigen bi ndi ngnttsﬁlb%f}l% PEds May B RpIPly cddmarg i tifre BIPESREA BEVIRPISERTi70HEY) , t hat
has one ornhm) ﬁrﬁalphﬁ%?:tb]ﬁ‘m&ﬁ@&d tﬁnMgngl acthvay. ik @deksShis@iSor elateitdid tdaediotbh human and

non- h n. pri. 1N 7 terals | phadbet a7,
|ﬂh|b?€2 t §§%§1 Oﬁﬁgf? % éggbgggﬁﬁgkﬁﬁbﬁg%@éwgg i&éﬁ§§% inhibits
t he adhes h%%n gfs me Hedreassdp Fne@% PRy dise A tA Y enHongEvidgs aetkq@frp@glg Pﬁ@oc}vAd CAM |,

inhibits t:dn@,himgzmzngad&fms&aloh 8faﬁ>&]@ﬁaﬂ§§d7%@)cl§ﬂg&ﬂ%ﬁ)&hcﬁ1{g prReid tbssddﬁﬁlaqurrprl Si ng
forms o

cells expre cti
o1 phadbet 73 TRRALE PRILTyB Rt tie BB RLgia PaR ol Suafl "Surt ace
expr essed aIphéﬁh@m@mmwmnmmgeﬁmbmﬂMhmmmeGQWEhx@m@mMd@ﬂwg@mmb|nding

prot ebns QI)nJclla@al aﬂaycs%ﬁe& @Mt bR 1@51@@%}%1 ath(a4§é@ﬁV©Hé dn@B@herk @qmueanbes
Exanpl es o such %gwggts i nc ed to, @pd F(ab') 2

fragnent s? W?‘P ?“B?Pd orE s k?ﬁapa& ?}%‘?F @‘é@%%ﬁ H@Eal%g}ph@ﬂ)ﬁ% 4
engi neer i Ngd€sdhinilgene smiaddgentatheantordteenplatratct] byAddintizigratanseenpodivseent s

i nclude CRiAMRIif.8007 RAGLSS: 1aniher HMIRRLZ B MELSPRS nfanIpRubFRN (€. g.
murine) nonocl onal anti bodi es. Such humani zed anti bodi es may be prepared by
known polypeptide (e.g., a cell transformed or transfected to express alphadbeta7, or a cell that ndturally

30 expresses alphadbeta?7). Hybridoma cell lines derived from such immunized mice, wherein the
hybridoma secretes a monoclonal antibody that binds alphadbeta7, also are provided herein.

Although human, partially human, or humanized antibodies will be suitable for many
applications, particularly those involving administration of the antibody to a human subject, other types
of antigen binding proteins will be suitable for certain applications. The non-human antibodies of the

35 invention can be, for example, derived from any antibody-producing animal, such as mouse, rat, rabbit,
goat, donkey, or non-human primate (such as monkey (e.g., cynomologous or rhesus monkey) or ape
(e.g., chimpanzee)). Non-human antibodies of the invention can be used, for example, in in vifro and
cell-culture based applications, or any other application where an immune response to the antibody of
the invention does not occur, is insignificant, can be prevented, is not a concern, or is desired. In one

40 embodiment, a non-human antibody of the invention is administered to a non-human subject. In
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techni ques, and offer the advantage of reduced inmunogenicity when the

anti bodi es are adm nistered to humans. In one enbodi nent, a hunmani zed
nonocl onavoanto/footdy conpri ses the vari abl e domai n of a momiuseoianeiskody (or
all or part of the anti gen bi ndi ng si te ther eof ) and a constant domain
derived fro un tern a humani zed anti body fragnent
tmy compr ORerRBGRPr SRR BRI HEbaE PR b Bl b RO PP e body: and
vari abl e eometi i aheteg pretwtimehtabdionduibdnrentgndyi igeom e sdi sigeiss as gy naeninged from a

human ant i Bpdy. o RRGRAMILES off@iE inb ol ReHkELQRo Q&o&@'ﬁ[ﬁ%ﬁﬁ%d@%i ur t her
engi neered nmonocl onal _ant| bodi es i nc] ude those descrl bed in Rl chmann et

al , 1988, PAL gt ey sinpe made by, jorgxampie, impygizing g8.agimal q(fiat spegies, with tagdesiredyg

84: 3439, amnmbek (cat, calk pxpk881,alpBibohT ectmibblogyhatic@3dqlypamide)\W dngrn et al , 1993,
TIPS 14: 1§r9ﬁ0141 @s@ﬂ?or%%mﬂgﬂgmgdlestoﬁ%atcspelc (rel Ca @a@‘&:ﬁéﬁ) %%aée ﬁlsﬁay%dgr af t ed

ant i body. Techni ques humani zi n ant odies are discussed in, e.g., US.
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5, 869, 619intcqn 21250@313m a50t18:2 e 33 Dy repla8DDe. 2 0 coﬁgﬁﬂi rag’iorﬁi’f tha bntlbdc@%h aFASEB J.
g;éﬁ?’ag\g/efo%n[an reF181I1 fa (()E]Hé %me ?ﬂé rlspr?éleshor‘i)ﬁﬁep 3]0’1 gpo%e T. m aml ualg]}g lg]esglhe I %ﬁe d’a.gl [ gS have
nonhuiin &rihariimere closnly reskaplpd the seqyeise of an awl?i)fly}fm@n]@ ofier sesics Iélfmiﬁbgenous
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al phadbet a&boroxy,¢eIss). menbr ane preparati ons theref rom Exanpl es of

t echni,ques for duction
of hurinor  patt) SPHSTh SR Pc &k AT136RE AR BB A bl B0

5, 814, 318the gvagen. Slwnerérh@stse@% IrgBrmepagh 8 reeqmbglant epPOFOn PrigFdREt | on of human
ant i bodi egonfpri@BDNAIRGEIU Eesiftll §Qydefidk-OAm@d the A LDOEY nfaRBH dﬂ@ﬁi’y&d&@a Met hods
and Protoco] s, Humana ermann_ et al 02, Curr Opin

. .191-200, Kel
Bi ot echnoPr."f‘ai’?te%é{?s@?hlg}ﬁﬂsse Onéfeuilgljlmk%ﬁ'ﬁs; mﬁ(?udf T TS ST gr@f%pT 0-26, Gallo
et al, 200@misEsordxdnmvicoli30pEE4-Hecr Dewyose atls indlude 1980l Gadeeblidt ast asi s

Rev. ig 42k hgé of {FEEdMan &%919 Exa;ﬂpmmgltablﬁ/ﬁltaﬁﬁ%gﬁn heAebil fides Adluded@i@BOVI t's, 1998,
Adv Drug I | vV Rev 88;.483- 95,

Saobou s TR MoBgsdtel s AR O douttan gl 195 8e oA D vesslioaeely 1007
Genom cs 4R274418-373 celVexE2C@EL 163), Chidc@QAm sty ar (EHSY) Cellﬁﬁielﬂﬁﬂﬁﬁﬂaﬁk@movi ts,

1994, Cur ERﬁ'l(glcell l%e %the%I/Eﬁf\thaﬁﬁe gctrw&ll from:ltgegélfrlcalnm&n)éey k;ld:ngflc 60, Geen
et al, 1994, Nat Jakobovits et al Nat ur'e 362 255- 58,
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The transformed cells can be cultured under conditions that promote expression of the

polypeptide, and the polypeptide recovered by conventional protein purification procedures. One such
purification procedure includes the use of affinity chromatography, e.g., over a matrix having all or a
35  portion (e.g., the extracellular domain) of alphadbeta7 bound thereto. Polypeptides contemplated for
use herein include substantially homogeneous recombinant mammalian anti- alphadbeta7 antibody
polypeptides substantially free of contaminating endogenous materials.
The amino acid sequence of the polypeptides may be verified by any means known in the art,
and may be identical to the sequences disclosed herein in the Sequence Listing, or may differ from

40 those sequences at one or more amino acid residues as result of processing. For example, on all or a
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30 alphadbeta? antibody), and manipulating the nucleic acid through recombinant DNA technology. The
nucleic acid may be fused to another nucleic acid of interest, or altered (e.g., by mutagenesis or other
conventional techniques) to add, delete, or substitute one or more amino acid residues, for example.

In one aspect, the present invention provides antigen-binding fragments of an anti-alphadbeta7
antibody of the invention. Such fragments can consist entirely of antibody-derived sequences or can

35 comprise additional sequences. Examples of antigen-binding fragments include Fab, F(ab')2, single
chain antibodies, diabodies, triabodies, tetrabodies, and domain antibodies. Other examples are
provided in Lunde et al., 2002, Biochem. Soc. Trans. 30:500-06.

Single chain antibodies may be formed by linking heavy and light chain variable domain (Fv
region) fragments via an amino acid bridge (short peptide linker), resulting in a single polypeptide

40 chain. Such single-chain Fvs (scFvs) have been prepared by fusing DNA encoding a peptide linker
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35 In another embodiment, the present invention provides an antigen binding protein that has a
low dissociation constant from alphadbeta7. In one embodiment, the antigen binding protein has a Ky
of 100 pM or lower. In another embodiment, the K4 is 10 pM or lower; in another embodiment, it is 5
pM or lower, or it is 1 pM or lower. In another embodiment, the K is substantially the same as an
antibody described herein in the Examples. In another embodiment, the antigen binding protein binds

40 to alphadbeta7 with substantially the same K, as an antibody described herein in the Examples.
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cells, L')%regs%g aﬁ)ha4% aﬁd%ﬁ%@x&@m&ﬁ%d@&ﬂ/ﬂl) of %mﬁj@%ﬁ& 1£ %thQ\éLs/a BNA cel |l line

derlvedfromthe African green nonkey ki dne line CVI (ATCC CCL 70) as
descri bed45§iPRENERaM @E asgfct aq gggen bEﬂ)B@rstemﬂ@t compesop fOfAﬁf%tﬁrakp%aﬁ@w& | oni ng and
expr essi owitlvaChiiody divlosdd d@cimbibdy thachaihit@t pr dhungaping y@ agicentpspaopaadmal i an

cel I ul ar Ql%%(gd?r Alafother aspect, the antigen binding protein that competes for binding to alphadbeta7 with

an antibody disclosed herein inhibits an activity of alphadbeta?.
In another aspect, the present invention provides an antigen binding protein that binds to
human alphadbeta?7 expressed on the surface of a cell and, when so bound, inhibits alphadbeta7
35 interaction with MAdCAM-1 without causing a significant reduction in the amount of alphadbeta7 on

the surface of the cell. Any method for determining or estimating the amount of alphadbeta7 on the
surface and/or in the interior of the cell can be used. In one embodiment, the present invention
provides an antigen binding protein that binds to alphadbeta7 expressed on the surface of a cell and,
when so bound, inhibits alphadbeta? interaction with MAJCAM-1 without significantly increasing the

40  rate of internalization of the alphadbeta7 from the surface of the cell. In other embodiments, binding of
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described by Pouwels et al (Cd oning Vectors: A Laboratory Mnual, Elsevier,
New York, 1985). The transformed cells can be cul tured under conditions
t hat promwoeosxpreesi on of the pol ypeptide, and the pol ypeatseae/oermenver ed
by conventional protein purification procedures. One such purification

procedurelnc u the use of affinity chr to a matrix
o g ai 1 gpe R P e g S e e T arar S Bt ieas S st abet ar
bound t hep®6.80% Pé%yb)é@pﬁ%dé/s ooyt eyl celt- elcfadeglphaﬂ@eamzebeemmahml ude

substantial ly BOARELABAY $he HREATRIARA brolBIRA18H 13k sroRihRRARGLRK ANt | body
pol ypeptides substantially free of contam nati n ndogenous nmaterials. The

e
am no aci & SEFLEREY oY Wé” P GHePT RS Haer fricgy I‘E)ﬂ}“eﬁ?i‘{}Odi?éeahs known
i n thes5 ar the araigeh binding peteindenthialt-dfe of 0 ldhh ére dgueneashedingoliosedhdretigenn i n t he
Sequence L &hd Plein £ Hﬁth ff fayk 5&5&&“%&&&%3%& i anQ & bQhindTOT € am no

befeS

aci d residues ‘as resul F? proceéssi ng. For exanple, on all or aportion of
t he subst BREDAM a;}ﬂ%%&%%fl?gs %cr%ebta}m@éemb&d@e%?erﬁnﬁgép blaﬁlﬁlgrﬁﬁ"t‘%lsd from
ei t her theenlvmgator eB@fidd s@h tHahEhah@&Mgér GdElifdas C@fipafe@ loamanderisdtingloe- chai n

mol ecul e) unm 1ﬁec? anglgen ? ?ﬁ pr0t¥1¥1 plrn Bo?h g‘lrboglmpnt Qhe Aol Ielg] gncp 1¥g p%;[tetme cron 1'1‘1s0 Gessing

t hat occurs uri ng exa roces erm na Lys
resi dijes. Ormlqr@?omwtv/@mg/to inggspse S@hlalwlfélﬁesuel Ztsé?sﬁ@hfiém W%@Sﬁbp@h@@si due is

rem)ve_d, t:&m@»mk@p&mb@;&eﬁmdﬁal am no aci ds, or three, four or five
C term nal ?196 pre,rse glﬁwenﬁ ﬁu%e rTchlde $ mylti- %pﬁm efntl%enémgl ngpr 1ns§ F LI unclat ed to

am dat ed pr oI in eav 0 'Simlarly,
N-term nablsmrrﬁﬂ@tlmibmémgmyte@@ gab@embmdfn@ prO@malrﬂplbled to Uweilffetﬁmepltqpbﬁ@e four or

five N-teppinaly %morme@t%edﬁ amybeta@a@tag @d%pe AhdoBENREdME |Vié7tW(9([1fﬁ§Q1@“ tionally,
am no acid residues may undergo gost- ransl ati onal nodi f |ca411!?ons f or

exanpl® bEeAR e fHet ‘?Sdegf"Bs riﬂv nRES aﬂtlgﬁlé‘?lf“iﬂ%%’l‘f% NS YSUPEHICHE AR t he
N-term nu&)mpmwnblehaewmmecg Qe froro e thehieretlmdqsgtbeﬁgalnuﬂoam aadagcehd additional ly
or alter n%ﬂax& 2Y bin@Hl %?. A ﬁ@xﬂmg{ 9&%%ﬁ@i&s%uda@%@dezcﬁﬂédon

gl ycation and/or oxid e I.nvention nay undergo
addi t i onaPerPdRtreleenen & o Rblhhaqa“(’ﬁ*bd?l'tein&ta’?]iyc?r?lsp‘?crﬁfIaEf@Fffﬁnd@”{gy’P?&élWaé(t ion, for
exanpl e Nedniprikead a@igen®@idding kiedrogl o€ asnelhakin agycrivad anﬁbdd&§arfd|ﬁaécorﬁll’a&tlgdﬁ| | - known in
the apf. dn% sﬁgfnkn?%thg% &23‘14&48&%' a}{m]o%hﬁﬂ A8 SonTRY mP G %'Prggrhén’a & @flsno aci d

sequence 0 of mnimzé su [terations, or to
facilitat @GRWMFWWEW%WﬂWé@@dW@F@@%% processing i s benefici al |
Preparati ons ONurﬁémﬁhﬁmbdsafﬂrépalh@mg@m@uﬁlb&msy@@mmd@&e ARYndeenRdl :e about
1% 5% 0 %, 309% 9 09 % 94 %,. 80 % %, 95% 97%

98% or g /()I{%L%I]I%g%gehﬁaglfna%WS%Qé@Z aed %p&? 9 g%%)g(emgoﬁogra %E}{J et/?en er%gnn)( gl‘ 8hf orms) of
pr ocessi ngethdds apladeahd vong’ h}zifﬂdéluiblslora%tds @Fdﬂyedﬁmﬂ’rblgfeln@wé lﬁ&i Ypeptixes my

conprbse sRMBek @§-°Pa&nhaﬁ7@§93 QﬂS‘@Lteﬂt@lM); an@(@l%lmeﬁl%ﬁpﬁang Hanivef% but | ess
t han 90 0 or sg%stantla articular form(s) of

e o eSS R kY spe SIRLEIGRA0 P90 i, BALLLGY! 3L
pol ypept i Basit ¢.navohaMercwar, hismglit evieliss ah bapodcddvanccomgndnypensofor
Pr 0CesSi nglel8h efndRAihd 6AL | Mled A, 18X AR Emy AuRRANRERLL BRI pave sore.

nost or substanti a }é Cterm nal é@l ne renmoved (for exanple, the
C- t er mi naforp j5oringT SS@@YFU’ZN@% 72pmaelgl48die) orphEtlok ArddkghEERATEal |y al | of
an N- ser micualn saiinne ad@b@ib&IONY SI taedt 3562.2060 agditikdnalnkdul achnthusfiniudekaapl e, any

described in Kortt et al., 1997, supra; U.S. Patent 5,959,083; and U.S. Patent 5,807,706.

In another aspect, the antigen binding protein of the present invention comprises a derivative

of an antibody. The derivatized antibody can comprise any molecule or substance that imparts a
desired property to the antibody, such as increased half-life in a particular use. The derivatized

35 antibody can comprise, for example, a detectable (or labeling) moiety (e.g., a radioactive, colorimetric,
antigenic or enzymatic molecule, a detectable bead (such as a magnetic or electrodense (e.g., gold)
bead), or a molecule that binds to another molecule (e.g., biotin or streptavidin)), a therapeutic or
diagnostic moiety (e.g., a radioactive, cytotoxic, or pharmaceutically active moiety), or a molecule that
increases the suitability of the antibody for a particular use (e.g., administration to a subject, such as a

40  human subject, or other in vivo or in vitro uses). Examples of molecules that can be used to derivatize

28



pol ypepti de shown in Table 1 and/or 2 or in the consensus sequences).
Antigen binding proteins may be prepared, and screened for desired
properti esQ 2bw/@ms2o0f a nunber of known techni ques. Cer trarrusediowkm22

t echni ques involve isolating a nucleic acid encoding a pol ypeptide chain

or portion f an ant n bi tein of i e e.g., an
it 5 phabErE pesBiy st e BaPae gt s et BIEh o bib B
r econbi nahitkeONAPE@GHnTlengyves Thetitadicd cei g pepirdl uvary tebishuset kiogn artat duer

nucl ei ¢ agifle QlvoliBbRI RShuibody is @An}ugmd)r (Beriso 1R t@yénétgﬁaﬁ%fﬁ{) QF 2 PiRher
conventi onal technl ar su %tl tute one or nore am no

aci d resi 8%, Thegy'R EH%W@mnﬁﬁbﬁﬂﬁ @b@%ﬁleWﬂl F 8BHE 4CHUERL 61 ovi des
ant i geh- birordihngrofir @guisend & dodraa polamny inylalplodibet @ietayitne bigchys, @bprofdyend nvent i on.
Such frag oeas %ﬁ@&%ﬂg&@%@%'oglgé/afhyfeﬁe & 099%&%96%%@@ RSnfT can
conprise additio

se uences qg antlgen bi ndi hg fragnents
i ncl ude FBYYVINE(2&19h9lp USSah 4pra Ne78934! HFrbodl di abodi es, tri abodi es,

t et rabodi es, aﬁﬂmdmﬂ&mﬂtaﬁbkbﬁdm&&mn@bﬁ&ﬁn&&&ﬂ@f&ﬁmﬁ@ﬁbﬂMﬂM&d&dmin Lunde et
al ., 2002 ant.i bodi es may be
For red by PPRAETRE e B ol ARA AR B o e SRl Dbl 51 o)

f r agmétht ssoperingtpchaipyerven @@Feé W@I@@O@@%mﬂ alpkadeiad eno e?W@fra)fragm@fs ¢redfng in a
si ngl e poloypenpth Qﬁge@llﬁﬁlﬁﬂﬁg pr&alﬁ br 18d @@krﬁm@&iﬁbﬁblﬁvss &)ﬁt@dt:éds;x)lth h@uﬁlg&een prepared
\?g.l‘ :c g;: ggal%ﬁb\ pr(gem thegnvtellltpn Qn VVE alllolthgr erlbcglte rgmr esu rtrflonegcu %ggdsgggt ;[ \é\gs can
fold backﬂdmmwhéﬁﬁe@m@sﬂmbm¢mﬂﬁﬂaﬁmggémﬂb%m®khgoﬂﬂn@w@?§&mbﬁﬂﬁﬁ@y can form

nul ti mer s ,f; engmdmg rn%anﬁe@aéteeaamg%y mmea%{oa)e,g depapAi 158609511 the | engt h of
a flexible |inker between t wo |ns Kortt ﬁ 1997

v
Pr ot . 1 Eng s o 35 7R TETE PR D B SO G g
conbln|ngmm@&ﬂmﬂagmnwhzanﬂam&ﬁﬂmmﬁﬁnammgemmMymn@mtdﬁst@ﬁbmman form

mul ti mer i &oﬁ&ﬂéfum@&ml%a% %femgﬁefvxh%&%h% alafa@o%mé K5l ADIKUR §hnaiidl: » 2001,
Bi onol . Eng. : Techni ques devel oped f the production of single

chain antlbodles |nclude t hose described in U. S Patent No. 4, 946, 778;
Bird, 1988@d&@kﬁmce 242: 423; Huston et al., 1988, Proc. Natl. Acad. Sci.

USA 8 5 879, BV%I Oqe algefgfagu} Bre%gt%gfxml\jgé %{;13 0 s§%teé 41%1’610 gcﬁd %l&%% eIthe ngclech 002,

Met ho s Mol nti bodles
ant i body Wc}ﬁgmlﬁ% for Qﬁ@plamplw%lﬁ«;ﬂdeﬁéw %@qe\?lé@l)pwéﬁf aph@lg@‘mﬁ@% P@Wmeém conpri se
any const @aﬁlplé e8¢ &@Botk BIWR ofl 2R aktiBElyRF the inVdAGonl brgmltagrﬁelﬂaudawmasfmnlt orf €gi On can

be, for exanp chai n_canst ant re ion, e.qg.
e humn kapBR Sise h RSP R I i AP fEh iR LpPORS Sy "ena ©
const ant pegironr idanybe, anaﬂsamg ewmm @ amplfyied mhfnucled@etelawdmg apypérode. , gamma-,

or m-'2§ Y P&teRY YuckhRakin f&Qﬂfﬁ;l %%Xp'}&géncm§polﬁugeot1deaada'émm%h@?@equeng& bf a-,

epsi | on-, ganmma ng %@%@ e g q€|n const& s

enbodi ment® OE%@% |@F\fm [ Pt dhstEhte b‘ij‘?%ﬂ 5 %% PYagniht |
derivativé54ma5ﬁaﬁ510®ﬂ2mﬁMETmim0Za)ﬁ@tﬂmaw0w5®é@UVﬁnh@mnbﬁQBQQQ regi on.

Techni qu e§ 0®ro‘?ml§1@ QMO‘&&E 1nqe%§th Vahd)& cﬁpcoﬁpﬁsk Q&Q)Ym&% a(ﬁiltghé;ﬁ geﬁ{leﬁ&g &y bcl ass or
i sotype froman antibody of Interest, 1.e., subclass swtch Thus, 19G

In
ant i bodi eS*2RaK "HE@BSEERCS 2R amatt @fmlaé%?f st ypeid- o5 exaaRlg ipiegor- gPFd vi ce
ver sa3o Suahicicacititagbemealstandioh@upit-epadea bidain @hptie RNanbhd/QomNsAs t hat possess

the ant i g6 RlN0LG RLAREEHL G2l 2, GhiER.ANLLRGIY (the parent antibody),

but al so ex
Nucleic acids encoding antibody polypeptides (e.g., heavy or light chain, variable domain

only, or full length) may be isolated from B-cells of mice that have been immunized with alphadbeta7.

The nucleic acid may be isolated by conventional procedures such as polymerase chain reaction (PCR).
35 The invention further provides nucleic acids that hybridize to other nucleic acids under

particular hybridization conditions. Methods for hybridizing nucleic acids are well-known in the art.

See, e.g., Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. As

defined herein, a moderately stringent hybridization condition uses a prewashing solution containing

5X sodium chloride/sodium citrate (SSC), 0.5% SDS, 1.0 mM EDTA (pH 8.0), hybridization buffer of
40 about 50% formamide, 6X SSC, and a hybridization temperature of 55° C (or other similar
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bi ol ogi cal properties associated with an anti body isotype or subcl ass
different fromthat of the parent antibody. Reconbi nant DNA techni ques nmay
be enpl oywad.20dwnsd DNA encodi ng particul ar anti body polrgpapsteides74sany be
enpl oyed in such procedures, e.g., DNA encoding the constant domain of an
anti body of the desired isot See aI ant t 2002, Met hods Mol .
B0 1 7% Sttt RS e S i S baPee. She R AIRS be desred to
i nt r oduceteapggimpf 4ﬁ‘i’,|€)amd04ash(n@l@®@lﬁons:8f @990@)) SKIBSE el “hsifgeh straginon as

describ edh}lbﬂdlgtlgrp%h(gﬁon%}fbrrdlzgsqg &x & Qh@'@foﬁ%@%@? gne@)r HO Waéhgsqﬁ)é p)@ﬁﬁ ed by
reference here| n) to alleviate a tﬁ:n ency formintra-H cha| n disul fide

bonds t hat-?¢ah® F’%%dc t AP CHeH el ﬂ?er?“tcﬁémin@@aw SREYHEE s Rbr eover ,
t echni uesashdg cdéiriony iorigerartor grerasb iba diimgngy o Otydiidistidravibnigt dickk eciént

Proper ti €S, {hiifly mcl¥diydci@nd@ Jqét'é‘l'e%ﬂ 163t 6f507r0 %hs% S8, §L£0s &@9%&&1@&% bi nd)

are al so known.” One such techni g referred to as chain
i nvol ves &< pipisivaganiybiitge Btﬁeﬂhpﬁervg}lﬁi aH¢ @raaﬁﬁﬁlaﬁecagﬁ%e PNt oi res on the
surface oﬁybhulkaaa@@hms bﬂ@ﬁl&d’nbeﬁbﬂtﬁgﬁng s@i‘tdberaorrdeibﬁsrareaet ford baSoekage:, di spl ay.

Chain Shuga];]lbroo F}ﬁ?‘sal fn% am%ts 5%9985 ecu oen dq@'b oraL trngala&)tlc{ Sbogzﬁar tO the

hapt en 2- phenyl’oxazol -5-one, escr |
Bi oTe¢hn oL@gvtorYlI@@ssz ¥old Sprmg éfh@?rhTérY -chrpisy mdwltl angl Rarrqyt légtecr@ts it Moleawlar on

]pr ovi dles hamlogﬁtlbgge@smerwhzn gdspncﬂaﬁ w'ﬂ@y & lsais Ih@%ecﬁoﬂs@% Qid%sasai) ahd QR b&ﬁnSt ant ;
romapa e di n tel as a K
of 100 pARBYY o PR GG Bt ke S et BB Fuller i o

anot her ebdsocimmresiion of the PNA.5 pM or Iovver or it |s 1 pMor |lower. |In another

enbodi ment, t h@héﬁgeslca%bsgl%au@aatby allu!aﬁ{on h8a ﬁ@ﬁﬁ aél@ t@ﬁb@%;ngma@&s&m bed
her ei n in the Exa . I n anot her enbodi ne ﬁg{ltggcogen bi ndi ng protein

bi nds 1o %%P]ﬁ%%flf]ﬁ&‘kuﬁlfe 9& APRYRHYE{ Gt ATHeESP bmélg E%EP?EI) 7 MHETEE
descr i bedbhietreidad ighgtahyetedxigrpkh@s ih the an dh heremagipent, pnetoh@orp peteht aniimvent i on

provi des %%E&?&hgfgfﬂsﬂg OBl s&tpa&ecee@mtpgeﬂe@s %ﬁ(g@o@tm\gﬁ&% of

al phadbet a7, for exanple binding (or adhesion) binding to
cel |'s expFaodinig: QURICNA rardompy selegi] arsidgsy 1Swé%na?ééﬁngz8w>§m@1ﬁ §r&€at ng al phadbet a
7 and cel {n&a@mrs@ﬁ)&mgHW@AMmahe alnfita@1@lypdph@tth@Rkprestdd @ndaakedng@®for Hi ndi ng

Eroatoﬁ/?(g r h ?%lre%ﬁgropegﬁ/q b1 d%g) %Q@thﬁ \ét%{ocklr{%r?he%%glélg §F alpﬁ%& tgrgrpald%r\?\sé?e G50 i's

anot her eﬁﬂl%%ﬁWﬁAM)t he | C50 is substantially the same as that of an
anti body descr Magtonhen®t Rrbdlcd Mo HxaBph&swithbit s@mﬁ&ah@raltandg@félbm@f&al t he

anti gen b|nd|n ot lnlnthItS an activity o
subst ant i aﬁtlivi?r ﬁg 1 € hﬁétdncodes For Xamp ocril)e/ escrl}u&lgoalg%sugtu? Zlonwlea{] 1I1iget0

Exanpl es. athipo gRieutsibods seer-gsscaim wgefmcmrwdlimglnpmm@msle@fa nphe@tifr esent

i lﬂVﬁn%sb 0 P 39@6\4@6 @f% ggsgam At @ﬁriahmrtd%fmfaﬁx{eﬁ@egﬂﬁﬁbﬁﬁ%{eg@g @kt &ﬁéoh& afra&ﬁﬁ@sz I ng

al phadbet a ower n other . odi.nment s, e antigen binding
proteins %%%C?ﬁ"%’ielfce a%npé.%ﬁga%ﬁrtm%? feeheme gr SB‘PS“%‘@%WW%\WEFW 28BN or | ower,
100 pM or ethwdigreyt, BOmpddosis iIngvwern and® apiVhdrcedt @weds or nore ahmopdill eriddepwer . I n
another emROMHIRNb: a&e AILEGE 0 BL ARG REALEUE EXNLRLIG0RR ARRAREN

affinity substanti al he sane an anti b ?/ descCribed herein in
t he Exanppgggicy %fﬂ&ﬁdf&éamd@&ﬁ%?hﬁ@ﬁw mﬂlﬁémﬁa‘ﬁ*ac}lr@e%ﬂmafm hY PrEFETHHas an
appar ent afNIAJUAM, esl)bStpapdpadd tyat it heoda mer éxhajle, e nanti@nbd Hodyatidesar i bed

herein in q&aﬂt%ﬁ%%ﬁg&lgeetﬁe' biological activity. Examples of quantitative changes include increasing,
reducing or eliminating the activity. Examples of qualitative changes include changing the antigen
specificity of an antigen binding protein.
In another aspect, the present invention provides nucleic acid molecules that are suitable for

35 use as primers or hybridization probes for the detection of nucleic acid sequences of the invention. A
nucleic acid molecule of the invention can comprise only a portion of a nucleic acid sequence encoding
a full-length polypeptide of the invention, for example, a fragment that can be used as a probe or primer
or a fragment encoding an active portion (e.g., an alphadbeta7 binding portion) of a polypeptide of the

invention.
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I n anot her aspect, the present invention provides an antigen binding
protein that binds both active and inactive fornms of al phadbeta7. In
anot her ewbadioentsz an antigen bi nding protein binds onlpgTarseomwoeTiR2 or
preferential Iy binds one form of alpha4beta7 For exanple an antigen

bi ndi ng protei hadbet a t ence of M2+
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MAd CAM | can cre Sl ngjé I nt‘ernali zati on of

t he al pha#iperia Wrthﬂw teHled @ﬁh@faaé@t tesf degigieo! €18 FApressiqq vetiti e depebdeli sieint s,  bi ndi ng

f’f t he ﬁnt fagtgﬂ@ aDhO@biBGor e @bseieN td 1R thi@rAddPRaRES R AT &XET & S BicMPleded, ktccansesh
ess t han out .75% . 50 40% 30% 0 ot 19% 1% of t he

cor - sut TRERH AT R 2 Breaon i ey oo e bosho o Py AR B AL br oot

i nventi onpqwrlMu@élgm&ﬁmarmrptgewr birhdts.racofaddy eictyichiady aagesaﬂbh@llefem ife of at

| east ;one day ifhndthd: Esgecp I&helpfasew ¥Rndo8 pgmdes hmgéns ARWLRL §18s@fhabt0 @ human
subject). In one e

foﬁ eantll?gcg Q% rotel has ﬁég’ualf-llfe of
at | east PRFELIEHEOL! %n‘é?ﬂ%)&lﬁ@rbeeélﬁ%& rﬁhOSttCF} “ant "y en at‘S’i"H%ﬁe °protein has
a hal f -1 i txemplf, & oy ordaipgo@reel Grrgemple] yrasa ot or menipddl win(t.g.. CH@cdini.i gen

bi ndi ng pr&&b&AQ%be%%élcEd o bk oti b HadRY 1 loRRERNA trérﬂfoﬂﬂh‘a&h&r
enbodi ment, the antigen _binding protein i's derivatized or nodified such

that it h 5@18%0“%}?@@@% af ¢ stphlg ‘éan%f%cﬂebor?ﬁﬂawealaﬁ gellg-pies @ﬁ%ﬁhﬁtm@%%upa?
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binding pFQL&I AN 0S0RNG, O IPEEROLILITHLALLONS ! Loch Il GRS, eF um hal
life, suc escribed I'n / , publishe
selectable marker (e.g., for resistance to antibiotics) 1s generally introduced into the host cells along
with the gene of interest. Preferred selectable markers include those that confer resistance to drugs,
such as G418, hygromycin and methotrexate. Cells stably transfected with the introduced nucleic acid
35 can be identified by drug selection (e.g., cells that have incorporated the selectable marker gene will

survive, while the other cells die), among other methods.
Indications

In one aspect, the present invention provides methods of treating a subject. The method can,

40 for example, have a generally salubrious effect on the subject, e.g., it can increase the subject’s
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Feb. 24, 2000, incorporated by reference. The present invention further
provides multi-specific antigen binding proteins, for exanple, bispecific
anti gen bwodbrgioprset ein, e.g., antigen binding protein trhatuskona21402 t wo
di fferent epitopes of alpha4beta7 or to an epitope of al phadbeta7 and an
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known net e B‘Pdl%gr?éthﬁ@ﬂlf%ﬁ‘“ss tqfé%@?l% %aprFé%MMCAWhQrS%%S “ﬁ‘i@fl Feds of

prepar i ngudics p@ﬁrﬁﬁlglsz inaladel 1ﬂﬁd1hﬁ‘6ry&>bﬁel kisawnsukinastuld@atae toliti@ @ebhalé di@ahtﬁsed in US
Pat ent Appl.i ¢ 0] d by
f of or enceC hEs %?eﬁiere“" é’ﬁslm‘;?g?oé ée“’.p?%g assA@lat“LVél%uS?é’“eé%V%g‘Jb §£1 “" s as
descr ilhedotspllagtrionstcelitis, cesinoghilic gagigggeritingt pppehits %ﬂ@%ﬁeraﬁﬁwwﬂqﬁ@mﬁ ar{du. S. Patent
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noieties (i.e., fromthe Fos and Jun proteins, which preferentially form
het er odi mgr s, . KOSLEL0YndSlima 199 iccdbind TR, 148:1547) or other |ock and
key inter acﬁ“%e (:io_tmat?nn st?lué?a&?es a}sgedénsc 15oe(:inf_sl n U.S Patent 5,582, 996.
Addi ti onal usefFeifemtsEy neysisd g coperise plds'ias e 4 inhathe hhelegpier segciliy - 1997,
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subst ance Cctnﬁﬁtng Frfpganeys alahadeety/ el afm@p”é’ﬁtﬂﬁntl@n Pﬁ@n%mtﬁiﬁb@dy viaguch as
Increa@eda&ﬁaxhlitrahdnft@aguae@omaﬂéxwmﬁcemﬁe The derivatized antibody can
conprise, for ’?{f a det ect abl

ofl rre

radi oacti ve, aF?eé“t “antrgent ﬁlé&a“"“ 8??“%&?19‘% a%ﬁ“ cube] pf"% g? @ctable
bead (suc hspepsofa drrerdmietr ieduchen @ e srsodetised (helﬂg: Angoigeh) blrbleﬂadl)otemolleedamml ecul e

that bi ndgrd0 BRALDER., BRLLEME &ely8yihom Q'ngﬁllfe@ta% o1 H&RE AYEHitidd  vidBle
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sui t ab? | i teyucofhe bveritportaighonkyischsostate bpiakddinotibalish eise nfaeifegiationatihe discatrati on to a
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anpl es of rrrrlnll ecul ets1 t hat c%n utse L eri vattl ze%n antlle dy 1 ncl ude

al bumi n (B QP BT IEdr RIFNCHIB URPRY! CAhePnpbIyREHY [EHREsigiopesPe (PEG) . _

Al bum nl i pksgaandedrEGyhmat ©dhciide he inghdt vesdisodse diitek i BSedate henpbapar ed usi ng
Lo Qe B b BRM Ny BB bend DB IR M L O ARLRRSY 1€
TTR ogO TTROParHersheial cBerD e redbransitkeaik ool ‘ﬁl? @é?awwlhowfr@rrwseam%bgeca cheni cal
sel ect ed fsrsﬂmlénha)r@ AbYRInGEAIS ihs tnlvalgom diebersd 16 @ heth@Ddoypiking layihistyrdid 01 1 done) ,

pol yet hyl ;e)artllgntgn é}{;():hojlbefﬂ ﬁlrt.a%gms?gl an amount and for a time sufficient to induce a sustained

]Q—«

improvement over baseline of an indicator that reflects the severity of the particular disorder.
As is understood in the pertinent field, pharmaceutical compositions comprising the molecules
35 of the invention are administered to a subject in a manner appropriate to the indication. Pharmaceutical
compositions may be administered by any suitable technique, including but not limited to parenterally,
topically, or by inhalation. If injected, the pharmaceutical composition can be administered, for
example, via intra-articular, intravenous, intramuscular, intralesional, intraperitoneal or subcutaneous
routes, by bolus injection, or continuous infusion. Localized administration, e.g. at a site of disease or

40 injury is contemplated, as are transdermal delivery and sustained release from implants. Delivery by
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gl ycol homopol yners, pol ypropyl ene oxi de/ et hyl ene oxi de co-pol yners,

pol yoxyet hyl at ed pol yol s and pol yvi nyl al cohols. US Pat. App. No.
20030195M80.2010moarset her aspect, the present invention proviusesionetdbnds of
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nucl eotides in /or can conpri se one or nore a t1 onal
sequences aﬂﬂ%ﬁlanb%&af% pagorbip %Fg‘hﬁ RivorroduigishPasreridide as Hesedarine fpyer a1 ar ger
nucl ei ¢ aco dyind 0is) EXadIEM, @y andindkLTlf Ddasbohli@te Bt hei@oRCh Hse GaRx B, a

singl g;str e o)
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BY of ocol s TRTEPES LA Bt SgPodn- T ag et SEh ety Gk pySady
6. 3. 1- 6. 3CempaAs EebehiBed herein, a noderately stringent hybridization

condition usesyg " i de/ sodi um
crirate (50 0 BRI R g e O O G Bl fer o

about 50N B eRee flabel ghethgaistrugliqes faf beffaavgzatf P%PP 09%%@%%%%5@ hegrins® C (or
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for mam debiné{ﬂlgtg?oténswggﬂ II@JS’%QB]'&%QOHH of a composition as disclosed above, and may be in one or

more vials.

Dosages and the frequency of administration may vary according to such factors as the route
of administration, the particular antigen binding proteins employed, the nature and severity of the
35 disease to be treated, whether the condition is acute or chronic, and the size and general condition of
the subject. Appropriate dosages can be determined by procedures known in the pertinent art, e.g. in
clinical trials that may involve dose escalation studies.
An alphadbeta7 inhibiting substance of the invention may be administered, for example, once
or more than once, e.g., at regular intervals over a period of time. In particular embodiments, an

40 antigen binding protein is administered over a period of at least a month or more, e.g., for one, two, or
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tenperature of 42 C), and washing conditions of 60 C, in 0.5X SSC, 0.1%
SDS. A stringent hybridization condition hybridizes in 6X SSC at 45 C,
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aci d resi HgES NyIvey RECEEH S ARt 203 Gpeqt agierthindg gigsiceone it thige 4essi r ed
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an o AGldySSANENER.COTREAShAR LAl IRL.S, 08 bl 0. Gl BHRRELL ut ons of

am no acid resi er enb enesi’s i nserts an
am no aci #eadf ardyes the gbgacys nisgion oA mgkeae tela m@gmm ¢ of AP peprhaitigodel y, one
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binding of al prauer ol haaFude kD e e R R ey 0
polypept|&en@ﬁagulHhmmmbﬁ@@yﬁ@mﬁKékanwhewﬂ%ﬁémwu%amkmnﬁ@emﬂqqant|tatlvely

or quajit @Eekvghafhe@é}%@ﬁeﬁt et QGiCRbry alihiMatioh . EX3MRuERQf 3 Gyt i tative
changes i ncl cr.easin reducing of elimnating the activity. Exanples

of qualit&EP “%ﬂ RGP PHE PSR Ehangi ng the antigen specificity of an
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hybri di zation pro for the detection of nucleic acid sequences of the
i nventio npla}ﬁ arole. Examples of such conditions are provided herein and include, for example, rtheumatic

30 conditions as previously described, and other conditions in which excessive or inappropriate trafficking
of alphadbeta7-expressing cells plays a role (described herein; for example, inflammatory bowel
disease, pancreatitis, etc). Weekly administration of antigen binding protein is continued until a
desired result is achieved, e.g., the subject’s symptoms subside. Treatment may resume as needed, or,
alternatively, maintenance doses may be administered.

35 Other examples of therapeutic regimens provided herein comprise subcutaneous or
intravenous administration of a dose of 1, 3,5, 6, 7, 8,9, 10, 11, 12, 15, or 20 milligrams of an
alphadbeta7 inhibitor of the present invention per kilogram body mass of the subject (mg/kg). The
dose can be administered once to the subject, or more than once at a certain interval, for example, once
a day, three times a week, twice a week, once a week, three times a month, twice a month, once a

40  month, once every two months, once every three months, once every six months, or once a year. The
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( see 5&' ) a furllg'JectWaf La4£)e%.7a()p19[A§€Aﬁt1§cqlV£1¥n SI‘Q ep%%sglk le\le g' tléf%nh)%dglgérogeﬁat t h.e

desi gn of expressi on vect on’ suc ors e choi ce of
t he host Bay he agpinigired toaﬁ%bﬂe@?lﬁ@aom %11H”@4He‘@7/@1d/06MAé(i‘?ﬂMé§§l?f@ﬁOWd/ﬁfr otein
desi red, aﬁaﬁmﬂheb@%gm@§§mﬂﬁﬂvectors of the invention can be introduced

into Most cell 5 e LNELeby. BLAdure PLOLELDS. Of BERLLdSS. hcl yduo fusi on

proteins or pept| ef ¢ aci deSer I n
anot her a@@é@@krmh@wmwe@em@mﬁm@@dmgmnwpﬁ@¢mﬂeémm®5ﬁmwehh@mﬁmm@Omhlch a

reconbs naMAd@mrled%%? nFo\f%mrso@&s Ttﬂa%cid&ié@éﬁele%daﬁ)ﬁa@&@r&nd/&tl\{%@@ﬂ A host
cell can be any prok ary otic %g ﬁ%ﬁﬁﬁ FE or. eukaryotic cel

(for exanpld ‘%}éfé{%?/ acep %‘815“0 feto TeaR" ! eecllﬂe%?e E’réhe@amc%r?}@f $)). Vector
DNA can béisdant Kodugethiquas oaydr ekeloyd for meouring siichngjioityl €g.ce b hudjestisdlocdarvent i onal

transf or Mk Qin Ak, EA%M%&%JMQ&‘CAB@PQ%&%? be Iﬁc%ure%tuél? fy tianst&alion of
manmal i an cells, it known that, depending upon the ex reSS|on vect or and

transfection t B%f‘l*ﬁ%laﬁ‘ﬁ%’o@}%‘%lﬁs of Bgipges andsCﬁlaqusqusaE ¢ BrenE et e g9 int egr at e
t he fouei ghigdNhdinpbotethRi dhe GEMBNARIditibTA] QhekdEtaT Dtap@@i] tbif targidd vl ack t hese

I ntegrant §ntig§1 b%%ﬁg pl%!éf'ﬁ& O%Q&QS%n,%r an antigen binding protein of the invention and one or
more other alphadbeta7 antagonists. In further embodiments, antigen binding protein are administered
alone or in combination with other agents useful for treating the condition with which the patient is
afflicted. Examples of such agents include both proteinaceous and non-proteinaceous drugs. When

35 multiple therapeutics are co-administered, dosages may be adjusted accordingly, as is recognized in the
pertinent art. “Co-administration” and combination therapy are not limited to simultaneous
administration, but also include treatment regimens in which an antigen binding protein is administered
at least once during a course of treatment that involves administering at least one other therapeutic

agent to the patient.
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sel ectable marker (e.g., for resistance to antibiotics) is generally
introduced into the host cells along with the gene of interest. Preferred
sel ect ablwormrkerzs2i ncl ude t hose that confer resistancePro/useagm®27432ch as
(418, hygronmycin and nethotrexate. Cells stably transfected with the

i ntroduced nucleic. aci eid nt|f e dru sel ctlon .g., cells
et Chave macERapit eterehudR R e Gt Db E R Te 1 he
ot her cel btgerdntigyn biglmg pgpteots hletherewsttlhmimepﬂdmha@at phosm; ajcprdpp® tegpactlar t he

present i Q@& 9k t%@ylgﬁaaﬁv%hfagﬁmgfna&w% N6t &e SXRI ﬁ%aﬂng&}@ offRt hod can,
for exanpl e, have ner ect on e _su %?ect e.g., it

can i ncr eB¥! u?h@“@%?@%’t‘“%dé’ﬁ%’é@%lff °P8%@‘8\????/“%%&@?%5??7\?@? "8t he net hod
can, f®r exanple, treat, prevent, cure, relieve, or arrellorate( treat") a
di sease, gbﬁlglgaq(ggthemgbgndl tion, or illness ("a condition"). Anong the
conditions To be treated in accordance with the present invention are
condi ti ons chal#eeess ppesd M Prepapiriop Piole e prdd drdine prbisd il it y of
al phadbet apha4tsuc thhﬁmﬁgianhgea mﬁldlh@p‘rbwnd endtoi@& enotdttier BhhcRS 96 sﬂe&tneailruunt h

i nappropriate traffi f ce for the trafficki

| eukocyt es %%Ctj)crbmggml ﬁra Cﬁ)leves sgner‘(fyorrrta)nnacc}%lg eeﬁgmﬁ%forﬁxamaast roln nl%fl nal tract
or ot her siesgumecdsipeissi m‘gm@eifms of lgeppbinaiigyr teesapich el CaNie [used giscoppeptios ul t  of

bi ndi ng otmﬁ dﬁ@prkselum@rmtneﬁcm& ifhib@ing 6 akt&aﬁﬂg@s aﬁ%@h@t&)&nuhﬂ‘b@@é% n)a sink Seases

whi ch can i sease, such

acc
as ul cer afhlse\?S(f r%latf&%at gy @}’lm%ﬁpaghvy ss“é%tj[s B C@elal?dané t\é’%es (Nnon i cal Sprue),
ent er opat hypueassoci ated with seronegative art hropat h| es, mcroscopic or

col I agenous cold hiifer efdnRAPNohbiGaiBRBLAR SRS bdaﬂpﬁses Qﬁmr@s@éﬂﬁé"iottﬁe%uﬂj&ﬁm ting
after roct ogjgl ect og% and i &ﬁmal anastonosi s. Addi (sl onal condi tions that

may bé t r B SN AEE FFPAREE Ot HPPAPE pleaudtt RGN S IET

pancr eat i trogigr cmhedithdnn <d epéndenbrisdi @heisesingme e kibiest, womstord tegmeghddtecy st i ti s,
chol angi t{oﬁethepﬁiﬁlbl?&%t%tg cﬂﬂec%ly OICIHL fy?alﬁ?ﬁa%@t%ﬂn&l]ﬁeg sﬁgﬁ'aﬁ 9£h's rﬁ)&lnh'ﬁhﬁofeé ast hma
and graft versus seaseé erapeuti c net m ni stration of
antigen bPfrfaﬁhﬁ&thﬁﬁl%le%dﬁ%%é?wb&}aﬁowﬁtwe»a@m&’r BRIpthed’ ﬁ@?lé?gr?n%%ﬁﬁblﬁ(?l%

admi ni st epioRs, amnalpnnwbeﬁthln@eﬁt@éMdm brofepe6d dnic Or 18dH¢ dEL Metpehi Migetpr Ot ei n
to a % bj Ea%ng al'i-tlr 1%153.%9&&0% k(g%ﬁl&gfo?&a% IQ 3911496%51@&? f.dthgfﬁ%l%lQYogll génps rﬁ%éa (Ié%i response

that plays a“role ment s,
met hods oﬁndth@lmuﬁmﬂlﬁfeqﬁ) prrof o1 Alrba‘deimt 193@@1%@%%%@%@6%@6 FREABBPE7 with an
al phadbet atﬂer@ee&m@@megolsﬁl@érp\gunlagoaﬁcemnneatﬁergeffecweao 10i0d iAflasintaad).0kefud a subj ect

or in an exv OCG rm.,"treat Ses aIeV|at|on or
preven ti Ol;a_igent? hat ma? é 1nede with apﬁe# cia7 1nh1b1t{)rﬁ 1nlglq§en[£056 I%SGCF tf) gg? T Se)éal’ 861’ or

reduct i onCohn’ d@l@@saseﬂ@@t@rcplnty,, Suéllnid arpihgsalicylkte (formnanam mgselnlnb¢)nd| ng protein

need ¢ @9: Edcrlﬁcgﬁérm@s (ﬁ@lﬁ@ﬁge;;r&hs%f EntibRlics QiR Hl FALRILYE 5ry01p§&ﬂ'3pa%19 0r Bfher
mani fest at i

i sease, to constit eut|c ent. As is
r ecogni ze&m g H%%bgf o tentr prEpy pa“d?ti:%émé(?a%ﬂb%af‘&l&s)a@ a%@ﬁf@f%vgagent s may
reduce t heckswerliidpyingf-marcgitopeime thesloaseteStcatiays dadltych’aednen Obmbilrabis®h every
mani f est at) PRl ol N8 FhSERRA (5 AseREm IRIRLAC A FR40dS Bluttbitdkd %ﬁ&%géd‘c'(é) ChaOENtS.

Simlarl y a prophylactically admnistered treatnment need be conpletely
ef f ect i vebd WmBisErd AR bHeg by ﬁ@théfﬁglé% fop pxagple SR SHPPISBHY Pr"Bieder to constitute a
vi abl eo pr ophyl agthtgmogen br.mdn diplayphdBaiIchtbgditstoeantibjagadrivafvearatihesease (f or

exanpl e, p(}fnbﬁn%tgo'ﬂ%}itﬂ gnetorr‘I fold 'I{*BBSIIGS S other treatments, wherein the other molecule(s) and/or

treatment(s) do not directly bind to or affect alphadbeta7, but which combination is effective for

treating or preventing the condition being treated. For example, an alphadeta7 inhibitor can be used in
combination with probiotic therapy, or other therapy used to restore or maintain normal gut flora. In
35 one embodiment, one or more of the molecule(s) and/or treatment(s) treats or prevents a condition that
is caused by one or more of the other molecule(s) or treatment(s) in the course of therapy, e.g., nausea,
fatigue, alopecia, cachexia, insomnia, efc. In every case where a combination of molecules and/or
other treatments is used, the individual molecule(s) and/or treatment(s) can be administered in any
order, over any length of time, which is effective, e.g., simultaneously, consecutively, or alternately. In

40 one embodiment, the method of treatment comprises completing a first course of treatment with one
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severity of its synptons, or by increasing the effectiveness of another
treatnent, or by produci ng another beneficial effect), or reducing the
| i kel i hoostotzhaw1ovtse di sease will occur or worsen in a S®BOTASR2010i087422
sufficient. One enbodi nent of the invention is directed to a nethod

conprising ad atient a adbet 0|st in an
bt - antoPa o f: Flei featbehhtg oo BT T A i rent over
basel i ne bdtwamthe prdio€tat Gust colrartol r@fniceing begneins e iers¢cbyd agfirsetdf geaprapmt daced ar

di sorder. ;fSenb oHﬂﬁkEtﬁé sna%ithe Iotaf st@rsp&frtﬂefa be EifebilvE e oP QREABGEIECL, Gtl:s,
conpositi ons comp ing the nol ecul es of the invention are admnistered to
a subj ect eiyﬁwﬁekrsrdl??ﬁ P OapprSPii ate to the indication. Pharmaceutical

conpos$ ti ons niwandyker adkiliniest tey ieahod yoremiyes sdrhibisiing obeae i qtids alphadhedi ng but
not |im tgrgaggrgstsocﬁgcﬁggd%grglh Iaﬁﬁ’oné (gpﬂogeaolﬂleytreatgfentp@é i Qﬁ@a&hﬁ&)ﬁjpaﬂla{we‘ I’lj ected, the
pharmaceut i cal conposition can adm ni ster eg for exanpl e,

i ntra-art [Fedreap. WP"ﬁ? 9r%?}]éﬁéilfépﬂs"rsﬁ%‘ffﬂélﬁﬁf%m"&rthanio?ﬂt?e% fogysapiect, iltrlﬂt? %Fper i t oneal
or subcut anesu&! thdd kb &ﬂer tblyngom{nwsf tdmeaﬁetnbm Bnd v@mme omnhd aﬂmmusmoﬁsfluml@m

Local i zed d’b elrgetd{c T ulrdme gidh 1ta10 sof h%trgaftme% ¥ trea{m nts X s

cont enpl af) B Are 'qur ansder el del very an sUst al ne 'ease from

i npl ah's. actyemtv@rtythby«ibﬁﬁaﬁ SatsinyHanpayely (seiesecutivelyy al@%@tﬁpl()éqcm@lwp agyrothgy al

i nhal ati opginidse of a nebulizer, inhalation of the antagonist in aerosol
form and the Ochr e S|ncu r arations
i ncl uding pill l%"flekfell Xamlp?es %(l;i[{lesuaor Brﬁ%henc are Browé(e%qorgptp%rﬁ lil 111LP IIEr%%%r ations
such as | memﬁqmnbmge#:n@,or Sprayd]; theamtdnt@nvnltmemdsﬂo ndtimit gf scenst i gen bi ndi ng
proteins in ex vivo procedures also is contenpl ated. For exanple, a
patient's_bl ood or ot her bod|I fluid may be contacted with an antigen

bi ndi r]ﬁt; pEOEE HEPBR A PRMBEE? ex vivo. The anti gen binding protein
may be bound t dlosockudl traibddies lagmmlhuﬂndmalpmltoetaWemerdesarhipbctbysmmmﬂg mat eri al .
Advant ageiiahibas. aMd AR RIEIPLOAEH S RINHSLBLERubf 1LOE, T orm of

conposition conprising one or nore additional nggnen s such as a

physi ol oglet4i Ty uase Ea;??%ﬂﬁ‘ﬂ @mé%?rlwhtélaamSéﬁ%E?caveéSht‘\b%?rﬂx o frement COpY I |y, the
conposi t | Q@re@dﬂ@Ihﬁlhﬁrh@hMyetﬂoéﬁhérltﬁl&&n@ﬁﬁnﬁd’ctemn&n piysinelkagéyqBEK y29a€dls Ve
agent Sy ! ke ABIP Gy AnaLEA0LDLLAITRLL Ao A (AR ALRIGE A SupStance.

an antl - 1 0ogeni c su e, etc. -excl usi ve
exanpl es @f)m\mii ehilugreaccpye é@ﬂ%@d@%@ﬁ@u(ﬁmﬁ) ANYAIP ngrﬂ}aaltpm“mWéfﬂnS@ﬁﬁ%du ment s,

t Ee co lrrposemg ilo?rﬂ: &PV eip€Sal O8HRrol ctWO HyleRin@Gne ahigldls froflh biv@s im@imniSatidn i

physi o ogl cal activ ition to an.a adbet a7 L ndi ng antigen
D nel g or P SRR A0 b Bt R R B R R bR R P on Sompr 1 o6
an antigen bi ndiph@bqjﬂdlﬁelpﬁ#m@tfsr)etctfe allltmféfnme@mden@gétlﬂrrma swewf apre. or nore

subst agic eﬁy@ﬁl)%%afaﬁt@%r@ hﬁt &%&H@bﬁ%@%&ﬁﬂc RcrQbomae RUh BlchmoRBy @nt i oxi dant
such as a

cor nol ecul ar pt | uch as those
havi ng fe\(?%?‘q héﬁp %C%{Pﬁr%n £eﬁtea§ty X ggﬂ 1?5?%}11’“ ??reﬁrﬁri‘gncf-}”“g?éf‘ U car bohydrat e
such as ghweoster bnﬁu@ﬁ@&@a@ﬂaﬁt@m&ctensqllsas ohplaltte ngkagefttedwtdh as EDTA,
gl ut at hi 08g.e @, i@klitidi2E osin st bﬂa'amg%&%!pﬂé@&% 1Y P4kl blpdfilrfg s@;{eﬁl@taﬁ@ilrdnﬂe or

saline mxed wth conspecific serum albumn are exanple appropriate
di | uent s. “HR-24celt %ﬁ&%atw FHPHFS hYP BESEIVE wwggtwﬂ%%%m %.?é gk er vat i ves
such as banzyilzateh colpelbn)way calined hethaddagto nbive HLUOTPad adHeOsn wBpAd0eMElor mul at ed

as a | yophi i, zah RN AR PR 3l HinGX ! RloBNS3: SO} Ul B0Rsal S0 DupermiHGr 0S€) as

from CHO-a4b7 campaign and 174 supernatants from 293-a4b7 campaign showed greater than 90%

inhibition (n=2) and were subject to further specificity and potency analysis.
Alphadbeta7-transfected, alphadbetal -transfected, and alphaEbeta7-transfected 293 cells were
35 prepared and used in FACS analysis with the hybridoma supernatants that were identified in the
inhibition assay. Supernatants that demonstrated binding to only the alphadbeta7 transfected cells were
classified as heterodimers-specific, since antibodies to the alpha4 subunit of this integrin would also
bind the alphadbetal-transfected cells, and antibodies that bound the beta7 chain would bind
alphaEbeta7-transfected cells. The hybridoma supernatants were also analyzed for binding activity to

40 cynomologous monkey alphadbeta7-transfected 293 cells by FACS analysis. Seven lines from the

37



di luents. Suitable conponents are nontoxic to recipients at the dosages and
concentrations enpl oyed. Further exanples of conponents that nay be
enpl oyed wo 2ptvemnesmeeut i cal fornul ations are presented i RCRars2IgRTI2S

Phar maceuti cal Sciences, 16th Ed. (1980) and 20t h Ed. (2000) Mack
Publ i shin a n, PA. ractitioners
ncl udo an ARSI RSO T A LUK, SRERTOY KB I HUCHTT G & | abel or

ot her i nsturtbretnabms for use in treating any of the conditions discussed
herein. In one enbodi nent, the kit includes a sterile preparation of one or
mor e al phadRebad». bAﬁgimS@pgNg%D%gwdl ng proteins, which may be in the form

of a cenposition as disclosed above, and may be in one or nore vials.
Dosages and thehefamdaul}emrym@fceu@dmlﬁudsafelre@rohdamnmy aﬁﬁ%dy cAE0¢ £licY a&& such

factors a th ration rticular . a
e R oA L N

whet her t Frem ondittd ©Mengs @ onstoemor agie oo residugsn thetaweno 8¢1¢ @q@na oféeleghal

condi tion ﬂafheegvp%a&ygﬂtl%(\atmbo&%oaﬁ@pa'hbr@sta@e HOSRAIeHI& @@nd%efé@t REROEE DY
procedures known inclinical trials that may

t t
i nvol v d@%téheé’g‘é”&?rﬁf ?fél?? (ﬁfl{fﬂlﬂ Egpegﬂ%rcé? Wa%ﬂb?%@owﬂ RIBY:£9 Hy»sUbst ance of the

i nvent i onpxeyuslpéeraidm ni st ered, for exanple, once or nore than once, e.g.

at regular intervals over a period of tine. In particul ar enbodi ments, an
antigen binding protein | S abgergl Ristered over. a period of at |east a nonth
or nore, e.qg.. for one, thtee nmont hs 6 even indefinitely. For
treating éightonl c| sgndi ti ons I ong term LegRE ment is deperal |y nost
effecti anhalqn\/\p\/pr fnr tr pa'r ing _acute conditions admnistration for
shorter b&ti%ds NTQZ e RASOGVSSHIA o UHRRET RREXLY Y gener al ,
the anti ;£¥F7g?n | RQ$RA;L%VSRQEEAE%SQ|cf %g@T $§NhA t he W¥QQ<EQQAPRQQ%an ts a
medi cal | VLER 1P TOMTOSPSST.AAS TORRYTITE o (P RASOGTIRNVTA v o 17 WY@R@QWEKWA{%”
i ndi cat ol - DIQMTISPSSUFAQUGDRYTITC  ~ T RASOGISSWLA, | || WYQDKPGKAPNLLIY ~ . i on
In T VLY QPP VSKABdORVT TS C C"ﬂ S‘ééé@dt@NWVS‘ ' %}LQQEP’G’*I’APKLQE‘YU"‘
i nvol ve agir-Stel g, S5 gt d SR o O I B L a0t ﬁ% 2Pk ryorm about
1 ng of aggen o Hr IR SAS IR PETckT Phasitigak S 6! m‘?&ﬁ%ﬁ
("1 ng/ kgl saRK)t0: BRNE oAk TR BAERY, NPRASJRLEhERabt Y WP @ ReRis 300
ng/ kg/ day 1§ RDOUS ToRTHRB KRS A DRt CTOS [ R AT R ESARI Y [PidhRdbxoL 1707 19/ day
t o about 2o KO/ €iaN rodi@ras SHHERSILsc N PR Jsl ot A eMjodioRRRI R erANT vany i gen
bi ndi ng pEale® N || SrvadpdiirsE@iredri0.580UT [ SaRENINIAE PErwMERK:oaPHO, i MBS per
week, or |thusee ofqdmrerdsveeserperTmeek, [ ocdnseatnneny al [phadbeirafximedi af ed
di sease, | catdi t 1 jommvergehasosdecErerge, a| rediseadnidi sor|demorrgebrsied her ei n.
[ f i njected3Kt hel BfoMegtrssessIVCORYTIOr anf pamIbiidi ng |[praberexaprrLiadul(t dose
may rangel9GeEm 1- DOVMAYY HERLSAIVEDRYEREr abl QA9 TEBONt  5-| WY ONRPGRPKLLIY
Al ternat | Va2, a FYCHTOIRFSESHBFDRE 1AM n| SAWPEERYINhe amy@AKPHAYKFIdge (from
5-100 ny|due¥, ONEMARRRTESYSEGERF BECAdospRANSABHIR 20- |JUREFEERPREGSe, (I n one
enbodi menfo8k t heEVHVeMATHERYSEFERMIEC das pRATOSTESIH dog e iReKP@AERE Ed] v
admi ni st eddKhy WVMF%WLSVRPGEGA%%«: of RPnV AP Er at | HWQQKWPRWK
i nj ecti ol fseld! ai‘éﬁ%_?ﬁﬁlf&&_ed Vi th
st andar dHEdfcal TR ARSI el B VPR ane. fWYﬂQQ SOPRBE T Ny gl ves
i nj ect i N Nosel HIVINRISVSASVERRHTEy o LRASOURSSTALL o o WORKRGRAPKYLIY o Ty
three ti P 19E6L SYELTQPPSVSTSPGRTASTIC SGDKLGDKYAC WYQOKPGQSPVLVIY

7662k DIQMTQSPSSVSASVGDRVTITC RASQDISSWLA WYQQKPGTAPKVLIY

27G8L (a) | QSVLTQPPSVSGAPRQRVTISC SGSNSNIGNNPVN WYQLFPGRAPKLLIY

27G8L (b) | QSVLTQPRSVSGAPRQRVTISC SGSNSNIGNNPVN WYQLFPGRAPKLLIY

26H3K (¢) | DIQMTQSPSSLSASVGDRVTITC QASQDISNYLN WYQQKPGKAPKLLIY

1A10K (d) | DIQMTQSPSSVSASVGDRVTITC RASQGVSSWLA WYQQKPGKAPKLLIY

15 Table 1 (cont’d)

Light

. CDR2 FR3

chain

1A10K AASTILQS GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
11E7K1 GASTRAT GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC
11E7K2 AASTLQS GVPSRFSGSGSGTDFTLTISSLQPEDVATYCC
2F12K GASSLQON GVPLRFSGSGSGTDFTLTISSLQPEDFATYYC
14E4L DNNKRPS GIPDRFSGSKSGTSAILDITGLQTGDEADYYC
3A5K AASTILQS GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
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per week over a period

pedi at ri cweubjoewrss2 ( ag

subcut aneous injection of 0.4 ny/kg,

of at

e 4-17),

| east three weeks,
peri ods may be necessary to induce the desired degree of

t hough treatnent for

| onger

i nprovenent. For

one exenpl ary suitabl e regrmsepoioneakyes t he

up to a maxi rrum dose of 25 ng of

SO g 5 e G OV T
particul ar enbasr et s oh s hily MRt e REEMREhErT iR Sdiibrh subcut aneous
I nj ection of friég b5 1, b6 80 RS hEE Ant LI TRTh sk Ry gy| Of an antigen
bi ndi ng prot ei Mo gREe BTt WG RELoNERE st el el BNt Ts directed to
pul monary adm nisiget T 0EabFRE | ¥ ARFREEEESIiL PissPosorPle Ny of antigen
bi ndi ng protei THAKE @ WBEKpsEXARbESS B ksd15EE FEELASEDEEBTFETTS| provi ded
herein conpri sq SEREUT ABROHG T 1] SRk EHESO5c AR TEFHdsO6SEDRhEATY |Pr ot ei n once a
week, at a dos€ BIBE. D[ DASME.FTY, | dV@skFR@Es@reoRtiNcLOFEDIATWA ch al phadbet a7
pl ays a role. Bxagpk es|okssiich [camdridensc@rerprsovoeledatercer n and i ncl ude,
for exanple, rheuap® i c|ooadisa drsrasrqusevéousty sdesernirhed;,c and ot her
conditions in wWm4alk ex¢essTRre drGIPRRIHBSOPTTIEATET tSsaddapekvgy of
al phadbet a7- exgr®E® ng | ceb$mTpl |[ayISARFIGSEeCTEdEETISShbeskEtRayein; for exanpl e,
i nfl anmat ory bowelskdi se¢&seaRNIanciI@aRTIGSESCTEFE)TISPeeRdDyAaditi ni st rati on of
anti gen bi ndi ng 20€8Kei n CASTRAGNt|i TEBTFIHTEPFTLEATHESREBEDFASIHY ils achi eved,
e.g., the subjgc/C&K sy mef &R Ts | S PARE SCPEEEDHEHT I STAYSHOESVIE as| needed, or,
al ternatively, [Mat% enafteSlfissq<CVRAY IFSCHAMIAISISSFRRELFEFher exanpl es of
t herapeutic re ilrQBﬂQ pu GUEHES S RERFSSSHRTNTREL T SEERAYREARIE or| i nt r avenous
p
admi ni stration 0g SRBFLON ’QVPﬁRFSQRGQGTDﬁAL?;SS#@PEDiizzzﬁéT_-15, or 20
milligrams of mth@_”ﬁ RPLIPS; | GVSPRESGSRSCTSA LW@@%@&%M per
9 Y MEIHR 1) | DasNien °:ewggﬁgg%ewnpmmﬂgpgﬁmﬁc
once to the subyeagh,  PTAEBTO A0t sBl Aol i3t hodantiyeat | for exanpl e,
once a day, three—trmes—a week, twce a week, once a week, three tines a
nonth, twice a nonth, once a nont e E SLvery two nont hs, once every three
mont hs, once every six nonths, or dnce&bar. Theduration of the
treatnment, and any changestchan { BBREoSe and/dRAfrequen:y of treatnent, can
be altered or varied duldHd t he QRBNHFSET of ([ [FEAEWEREKIi N order to neet the
particul ar needs of thelHilBilect QOYHYWARBY her| FeABBHEARN] , an anti gen bi ndi ng
protein is adm nisteregdtdX2he | SRIRLBEFT i n g CARHYREKand for a tine
sufficient to induce apnZlafrove SFP'annrﬁﬁp@ﬂﬁméﬂ<fained i nprovenent, in
at |east one indicator [{HAL ref LEREY, E he disorder that is
bei ng treated. Various ??ﬂﬁcatOP§§$ﬁgg$ref!gégGmggléxtent of the subject's
illness, disease or conkh%&fn uQégﬁépﬁssesség g f % +¢rm ni ng whet her the
i f the AL St Fetene —Siet— ndi cat or s i ncl ude

amount and tine of 7000 M T Y N LT ; :
for exanple, cli rll cal |y 2(')[?7'KU9'£" QS%SEE!ET cat LIP%G@TK\]\AIIRCG.SG severity, .
synptons, or manifestathgpy of THASHEEPE deT dofgHEEski Pn. I n one embodi nent,
an inprovenent is consigRiEU (OTRFHOERE® NeUcbhTriFoL SYbj ect exhibits the
i mprovenent on at | east,§@R OCCasiEmeTSepalaGearaY Ik to four weeks. The
degree of inprovenent gegagkallyobsodeter m nedobykiarpnysi ci an, who may nake
this determ nation basédo@r SI gnsyonsynPt ONE,rcbeopsIeS| or ot her test
results, and who may al smB2enpl oOyoguests onndimeesritkak are admini stered to
t he subject, such as quadAaaky- of obvimmrguest ijoenaryveskdevel oped for a given
di sease. 26E9K QQYNNWPPLT FGGGTKVEIK

22F5K QQYHDWPPLS FGGGTKVEIK

26C10K QQYDSSPPT FGGGTKVEIK

17C8K QQYDDWPPLT FGGGTTVEIK

25C9k QQADSFPWT FGQGTKVEIK

19E6L QAWDSSTVV FGGGTKLTVL

26G2k QQADSFPWT FGRGTKVEIK

27G8L (a) TAWDDSLNGWV FGGGTKLTVL

27GS8L (b) TAWDDSLNGWV FGGGTKLTVL

26H3K (¢) | QQYDNLPSS FGQGTKLEIK

1A10K (d) QOANSFPWT FGQGTKVEIK

5 Table 2: Sequence analysis of heavy chains
| Heavy | FR1 | CDRI | FR2
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in which an antigen binding protehgmé§@ggg)nlstered at |l east once during a
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regi nens

course of treatnment that |involves admnister] ngat | east one ot he
therapeutl(}%%&nt thmne patient. Exampkes of ot her agents that may be
co-adm’nis*'c‘]"la Wit aptgep—pirdiargprotein—are er—anti-ger bi ndi ng
: N TN D i AR oL RNEMT DISTDTAY LSSM&E@SAWWA*% h

proteins of nmﬁlav WS e BT YRERLL G e L o1 t he
particul ar G PV TR O A T AR YRS YoM = bus dr ugs
that are USSt Y T [ esidig 1 Pk rDE t'ﬁ%TM%ED%Sfﬁﬂm%MEtééﬂEééﬂfﬂV?ydﬁTbb-“SSGQ
above may Far4 AUTTIIRS &VEYy MK dT BB %k%ﬁtﬂféﬁ&heﬁﬂs@#bﬂﬂhydﬁ'm nation
therapy | n3RGY Ner [asPELdok t SR KPHE S 8 Ry T IDE Bt ORMPI Y R Es Ay yrnod of
treating a|sspjpeCt [WikBr@AvabRadd el &éTt SHINRKIJIRGALR ST 2BV IGIRNG| prot el n
and one or [nppser ot Herrsks@armenissxke | N rReneseNhatiiREMissLeMCTARY @RDI hat i on
t her apy achieves s)yrevogypaurempxaddi {jirvevaivreciTAyrrdsoksexanpt@r att acki ng
mul ti pl e sijt@s/Hor nodiessdsan vizarsges s |IRAT aSHOWAKNSLYLyyesrReEDTaobIARAL | On
t her api es thaicHcan | e SeSEAMY SRISURE e ¢ (RFONSRDNAKNSTYLOMNSTL.RAEDTAVYYCAR

26G2H YISSIGSAIHYADSVKG RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR

27G8H NIKQDGSEKYYVDSVKG RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR

26C7TH YISRVGSTTYYADSVKG RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR

26H3H ITYPYDSDTRYSPSFQG QVTISADKSINTAYLQWSSLKASDTAMFYCAS

19G6H YISSSGSTMYYADSVKG RFTISRVNAKNSLYLOMNSLRAEDTAVYYCAR

22B2H IIDPNDSDTRYSPSFQG QVTISADKSTIHTAYLOQWSSLKASDTAMYYCAT

24A2H YISSSGSAIYYADSVKG RFTISRDNPKNSLYLQMNSLRAEDTAVYYCAR

26E9H YISSSGSTSYCADSVKG RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR

19E6H ATISGSGGSTYYADSVKG RFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK

22F5H YISSTGSTLYYADSVKG RFTISRDNAKNSLYLQMDSTLRADDAAVYYCTR

25CO9H YISSSGSATIHYADSVKG RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR

26C10H YISSSGSATIHYADSVKG RFTISRDNAKNSLYLOMDSTLRAEDTAVFYCAR

17C8H YISNSGSAMYYADSVKG RFTISRDNARNSLYLOMNSLRAEDTAVYYCAR

1A10H (a) GFDPAEGKIISAQKFQD RVIMTRDTSTSTVYMELSSLRSEDTAVYYCAR

27G8H (b) NIKQDGSEKYYVDSVKG RFTISRDNAKNSLYLOMNSLRAGDTAVYYCAR
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with the present invention include inhibiting or activating (as
appropriate) nmultiple nodes in a single disease-rel ated pathway, nmultiple
pat hways wo 2ai0@rget cell, and nultiple cell types w thiPaTASC@O@e1422 i Ssue.

I n anot her enbodi nent, a conbination therapy nmethod conprises adm nistering
to the subject two, three, four, five, six, or nore of the al phad4beta7
agoni sts or antagoni sts descri bed herein. In another enbodi nent, the nethod
conprises adm nistering to the suti]aléct (coid) or nore treatments that together
inhibit or activate I‘Iif.eé\z?"“ B3 ndirectt y) F.R4plld4UEL ay- nmedi at ed si gnal
transduction. Exanpl ¢5A0fi SUGHOFEEIPES | NC UORoESIAGsE0bi nati ons of two or
nore al phadbet a7 i nhiGig7igM0 givisg@fFyPbndl Ng |[picREelLR%ss 0l an al phadbet a7

i nhibiting antigen bindgi7ag prici@Nvm@id one Qqrwdgore/eshel therapeutic noiety
havi ng anti -i nf| anmat orpHpr ogerscEe& bl or exgmualherr.nens st er oi dal
anti-inflammatory agenisiH St gromsdsypranmly or | |mmgnowmngag at ors), or of an

al phadbet a7 i nhi bi ti ngAsint i ggrn.opesidipRg  pr ot giwsoandyIoAe or nore ot her
treatments (e.g., sungedid ul|[tBFESEAYEDY or t r|g@OAEMTVEEf ective to reduce

i nflammati on). Usef ul 28#nt s |[{YEECHIHYDHe conbBisedLiived al phadbet a7

i nhi bitors include thd8&lliseq 4558wt , f or |S%RRPVEVSEr phn' s di sease or

ul cerative colitis, $d8WHas FAFRSESHIYFRY| at e |(HBEABKYARPI €, nesal ani ne),
corticosteroids (incldéidy pr ﬁWrSSWFDYanH SREE Y88 h| as net roni dazol e or

ci profloxacin (or ot héfG%ht | HiEYSPEAYEREs | fIHCPTREVERg| for exanpl e,
patients afflicted wiehHis gt JIECOYDMNYARYYGUDY ANGORERIINES Tl o5 such as

azat hi opri ne, 6- mer capteli i %;i%géﬁ Efviat bgg‘g?‘g 'ngru: and cycl ospori ne.
Conbi nati ons of such YRS o Eottengha ""M,"' gse with the

. s 175G 7. T DrRsEGLVSE 4 M WERETLVTVSS S

i nventive al phadbet a ShEb Ot Lf—]Ri.WLG‘T]'_.‘P GMUII-L Ghatiory adm ni stered orally
or by another route, Hp0ExanyRs tREYrOrvegel®. Furthernore, one
or nore anti-al phadbetggantit %g@@ﬁbydml HOHY.cERFvEat | ves can be used in
conbi nati on Wi th one QipdDT € [TRBEEHIAESLADOvOL WQG@T\Q@@@E ts, wherein the

ot her nol ecul e(s) andhefsHl T edIEEBEREFDE0 NOot| wokeskivEs bl nd to or affect

al phadbet a7, but whi ¢hs@enDi Nfalvis6@waAvSDel T eCt|in@ctOrrvEEEeat i ng or preventing
the condition being fneabad. [Foessexanpl e, arn wkphadeta7|i nhibitor can be
used i n combi nati on WitdgHpr odixykcEewHAREE apy, [orcoethawsgher apy used to
restore or nmintain noamd uUtLoFEesEr | N ong vegbodiovesnt | one or nore of the
nol ecul e(s) and/ or teaidrht (|SECYPREREY WVMDPr|eVEeATBVTaseondi tion that is
caused by one or nore of the other nolecule(s) or treatnent(s) in the

course of ther aRYumi®-a8d scqtats §@ne M&m&% @t&pﬁgllk/z%d i Q&hﬁ?&ksaﬁhé BRI a,
etc. In every case where a conbi nation of nol ecules and/or other treatnents

is use%l, P@éChia]ﬁW?f? %ﬁ?ﬁ’Fd%It%??ﬁfoé?ssﬁnd&ﬁ‘alfeél?us tserqléf’éfeﬁ‘éaﬁflivglj)peégi’ieaﬁ]égr%’rn ni stered
i N any or Ok wedxke ﬁlﬁl}bdiemgilbfmlmﬁ light tr@ins, Whie ©hwihich befefemmbl st@ilarig.t@each

si mul t ane 1 N ol ) t he

et hod of p2 (mEARRBELNE luenl offt L BENAL Rk dReRDE BTBAERE mud O 11
onenol ecuP%hedﬁarlaéltSH@ielO?qdéfmeﬁréﬁbe 1&}@% pight H@@u ke Hegy Y dhadne e @roesth g o

t r eat ment grod3&ith Eﬁ@ﬂd’heﬁffy cﬁmﬂmtegﬁrzmeﬂa ﬁﬂﬂﬁgr@[adm@i cohRtsuf defihee &R [) se of | )
t reat nent nn|n sec ur se. nt can be any | engt
0 f t | % t %ev?lope? f I‘Oll}iis (%uél%ll hﬁlg%:[ljfiﬁsges 3.163 fS OWH m 3816 3{ g) ng%{rglf i %OHSCHSLIS - g
seconds, pAdrROtce e sHop mghe Sdanpece Lk sthe o g, pamthfé@ﬁemhoyfeﬁlp SEQIMN@rmt her
enbodi mentye sth@chmidhed conprises adm nistering one or nore of the

al phadbet a7

U

Table 3(a): Grouping of antibodies by kappa light chain, with corresponding heavy chain

Kappa Heavy chain Kappa Heavy chain Kappa Heavy chain
Group 1 group Group 2 group Group 3 group
(10 members) (H1 — H5) (9 members) (H1 - H5) (4 members) (H1 - H5)
20D7K (10) H1 (38) 11E7K2 (3) H1 (31) 22B2K (16) H4 (45)
11E7K1 (2) H1 (30) 10D7K(7) Hl1 (35) 19G6K (15) Hl1 (44)
26C10K (20) H1 (51) 3A5K(6) H2 (34) 26H3K (14) H4 (43)
23H6K (11) H1 (39) 1A10K (1) H2 (29) 26H3K(c) (27) H4 (43)
26C7K (13) H1(42) 25C9K (22) H1 (50)
24A2K (17) H1 (46) 26G2K (24) H1 (40)
27D8K (8) H1 (36) 18A11K (9) H2 (37)
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ant agoni sts descri bed herein and one or nore other treatnents (e.g., a
therapeutic or palliative treatnent). Wiere a nethod conpri ses

adm ni st eworrglomwrs2t han one treatnment to a subject, it iPSTiUS2418/00mdEr St 00d
that the order, tim ng, nurrber concentration, and vol une of the

adni ni st patiens js| oR-y—hy—-he—rpd alraguirements andtintati ons
Of t he t n'\fzmr(ilé) Hlf( 'ﬂmd )~ a¥al H Z‘ézt)\nl ﬂni ctnornd lt A +tha o bj ect

o 6LIK (18) | - 7" H1 (4 TAL Kic‘l) 5)+ A ACE vl DR R ’
e. g_. , si p tﬁgﬁmil y LH.Il(‘lij: e ; erHat et y, or—accorging—to—=at y ot her
regl nmen. Fhe—tot+ow 19) v)\anpl es,—both—actuat—and pt U}Jhbtl C, are Ptrovl ded
for the pUI' pO[Sclﬁle Q(fo) Id&r!)dﬂﬁlg B%{l%&eéd}q&ﬁbhé ﬁghﬁmgq’&nﬂ%&‘}eﬁmg&ng}( hg Ul o6 of the
i nstant invention and do not ts scope PARATI ON OF

ANTI BODI ES Monocl onal anti bodlLé@l?da S H‘?Eﬁ?ﬁ?\aﬂh pha4bet a7 Were devel oped
by i muni zi ng XenoMbuse(t m) | XE2K, %?B )dau’(olf‘ﬁ and XG4kl mice (transgenic

m ce that express human | gG? Gro(fr%%‘@)’ & appa and | anbda | i ght
chai ns, respectively; Abgenirx HiEg 125':TC||U| ; M th cells expressing human
al phadbet a7, either transientt Y cklssf ettt eg: By enbryoni ¢ ki dney (HEK)

293 cells (293-a4b7) or stabf h?b’g(’&'&h)eu euHﬂgh)ne se hanmster ovary (CHO

cells (CHO a4b7). Serumtit¢r Wagg rTOregh @y, T]uorescence activated cell

sorter (FACS) Si.S. co ng a eta/ transfected cells to the

respective par §ﬁ§8¥ n%lﬁsc‘?“g;g”& ‘9551?5“%9%18?0%%1%%%?%%5 R Rt

i Mmuni zat Wepacelippai Grraneroer sERRl 43¢ £dPRardd-5% $IDRe 10-a%idlabop i AGBR 1 £4-ssues

wer e subj ected: s0sdybrI somakippsie 3 Adphadhatt soet.emedisper, speci fic

ant i bodi e i i ernatants
ehalfdiGu 1‘@5\% ! 3?%151@ 5096, 2DRE 5.5 R aV}aélﬁlﬂlszrou '?{g%ﬁmgrﬁ;c%%

were first scre oronetric crovo FMAT(t m
Appl era C3F ot BRI GhLO7: #ifé%yecﬂlala(iwp EAPRE3hiYy HD%? Pl é%dr#%‘/ cel I ul ar
det ect i onChystrew)4 GIk1 3pi3hdiDRG 5066, @D@ﬁa%blélt a7 transf ected cells as conpared
to nock-transfected cells. Supernatants identified as positive for binding
to al phadbeta7 (1001 905| tive binding supernatants from CHO a4b7 cell
i muni'%at PMM@%%{MM% ositive binding supernatants from 293-a4b7
cel | i mmuni zat Nosnexgapipdsginds vidueasgyathy ate dsefl @rchiriperiaishd antiydeo | nhi bit HUT78
cell adhesion to MADCAMIFc in a simlar fashion as described (Erie, J.
| mmunol , HYd%%)dhgshmassaz) . I n this assay, 60 supernatants from CHO a4b7
gggpai %nband 1@&@@@@5 natanlg, ddam 3%969%?%1&&@%@%&?&%&1@3@@&@ t han

o i nhi wer.e r cifi ot ency
anal ysi s. L pha Bfaetp)e’?are VSRYPED ‘%‘Jdl pf’ mﬂ%{a't;[ e 1%r afhs Gzlfﬂ{ %’Aggglgpl
al phakEbet 872 timdan sfreatragn Q@@m@relkﬁlsampeemwoelpé)rdeldefhlndhqa@e@ biffer PROS Tanal ysi s
Wi th the Qb %meém%@%am §lo$k€k?«£mh%6ﬂ%mbﬁgﬂ’kt% £3.6B9, Blbhed ﬂonmal tion

assay. Super nat ants t denons ing to o t he  al 4bet a7

t r ansf ect 8 &EPTS “Rer Bllatﬁ%aé‘f ‘F?S’Fbe&a&ﬁ%ﬁ st ‘éﬂb%”%ﬁé?aéan%eﬂé%‘i splpon ( ??aﬁ%e

anti bodi es to Hh&7tadki(atnsubueti Fm@bms &ildng thdt eduibitnthwBathres @b sotubiTrdl t he

al phadbet ﬁlLe Wl‘Jh nﬁl@éiﬂ%ﬁoteleﬁe&)%é %TC@’THB ?6”* élgggio%&ﬂtug@} allé%ﬁ%@d EA&%QE& @Z chain

woul d _bi nd al phaEbeta7-transfected cel doma supernatants were

hyb
al so dhal P25 reshsaendsign HEBS ¥ pRnyortige WW&W&%‘@ 5 AR Egjts 1 S0microL.
al phadbet a7- t r anghaiettest 1223 ae el byidACEnanakyssitdn, abeti@nithitdesnf r om

]E ?)I’eus_luol-)aé agcl}]uﬁi?‘fré% %nes%pnq‘reg EBgé n%t%imfné %é[b %ithzlgm%ﬁ %b7 1&&%@ L gp an%ﬁ)g sel ect ed
titration or control is added to each well of a VEE bottom plate, followed by 50 microL of HUT78

cells. The cells and antibodies are incubated at 4°C for 30minutes, then added to the coated plates and
25 incubated at 37°C for 40 minutes. Cells on coated plates are washed three times in room temperature
HBSS, by flicking HBSS off between washes. The adherent cells are freeze-thawed at -20 C followed
by the addition of 100 microL of CyQuant® dye/lysis buffer (a buffer used in a fluorescence-based cell
quantification assays useful in high-throughput screening Molecular Probes®, Life Technologies
Corporation, Carlsbad, CA. The fluorescent signal from each well is quantitated at 485 nm excitation
30 and 530 nm emission, for example using a Tecan GENiosPro, a multi-label microplate reader (Tecan

Group Ltd. Ménnedorf, Switzerland).

Human CD4+ cell adhesion assay
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further analysis. EXAMPLE 2: ANALYSI S OF ANTI BODI ES The anti body-secreting
cell s obtained were cloned, and the anti body-encodi ng nucl eic acids were

i sol at ed wodopewusaced. Site directed nutagenesi s was ugeu/useoipnepazr ed
variants that differed fromthe isol ated sequences at one or nore an no

acid residues. _The am np acid of the vy chains of the
ant i bodi es andP\?tﬁsralrea%)?tgdo‘%?&u?ﬁlslﬁ%é?@%‘?gﬁIor }%lmin §hg£§m8§%8 Z%H%iwl s recogni zed
that the bosmdabifespldp.0tFemUDRCANDO FRrolégillond ‘Canmighttyenblodiml ilat  shown

bel ow, as 2@%&%&@@10%%& Hféb% HRELEIAm alARlEn ﬂ'BS)%&}E{%&Eer%@%oYeﬁhe%stOf l'i ght
chains Table 1 (cont'd (cont'd uence ana@m s of heavy

chai ns | HEQW)§-PRICS | W?%“FWHT?F 8“1?2(]@‘(’?6’?1?“&5 G?QEBM}EQ)E% ®Brt™ tY™¥he ani no

aci d sequindesnhoMnCheoaghl bodnéghwer e further analyzed for simlarities.
The kappa llghgerﬁhﬁlhﬁbﬁs %ﬁt%oagsqy&%gtehE&Ie%elgaperdea%d &{dQ&Qﬁm Q‘L@d a consensus

sequence was devel o r each Qgr ou here were th ree anti bodies with
| anbda Ilg’ﬁ]t‘llcff)ﬁ@‘ieﬂ)sls‘ﬂﬁ%ﬂ@“off i Pro%wléﬁélﬁtswwe@iafﬁaﬁ%ﬁfllawhetr&awéa@h other to

form a gr oupated at b &t @t 2k, smuemm%m&& @msmaﬁeﬁonaﬁfﬂa@m&eﬁe@uemwccouI d be
devel oped, Two da. ) |tg)ht chai n.

Lyaried i
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25 paraformaldehyde (again, with or without MnCl,, correspondingly). The percentage of positive
alphadbeta? antibody binding CD4+CD45RA- memory T cells is determined using a fluorescence
activated cell sorter (FACS), for example, a BD™ LSR II benchtop flow cytometer (BD Biosciences,
San Jose CA). EC50 is defined as the concentration of alphadbeta7 antibody at which 50% of the

alphadbeta? sites on CD4CD45RA- memory cells are bound by the alphadbeta7 antibody.

30
IC50 in blocking MAdCAM-1-Fc¢ binding to human CD4+CD45RA- memory T cells.

PBMC (fresh or frozen as described previously) are washed and resuspended in HEPES buffer
(30mM HEPES+140nM NaCl ) with 1%BSA and ImM MnCl. to a final concentration of 107 cells/ml.
Cells are blocked as described previously; after blocking, cells are incubated with a serial dilution of

35 anti-alphadbeta7 antibody (or appropriate control) in 96 well plates for 30 minutes on ice, and then
with 0.3 microG/ml biotinylated MAdCAM-1-Fc protein for another one hour.

After two washes in HEPES buffer with 1mM MnCl, cells are treated with 1:100 dilution of
streptavidin-PE, 4 microL CD3-Pacific Blue, CD4-PerCP-Cy5.5 and CD45RA-FITC as described
previously, in a final volume of 100 microL. After one hour incubation on ice, cells are washed twice

40 with HEPES buffer with ImM MnCl and then fixed in 200 microL buffer plus 0.5%
paraformaldehyde. The percentage of positive MAJCAM-1-Fc binding CD4+CD45RA- memory T
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at 4 OT overni ght then bl ocked with 200m croL/wel |l bl ocking reagent (3%
bovi ne sefFUHPARYLAENSi n PBS) at room tenperature for at |east two hours.
Pl at es ar e t healpwasigdniitodiesycd aﬂ'ﬁBSxaMﬂech‘lfoﬁtﬂhBe&allW‘to baadpt€ vith 3GIMHEPES,  pH

7.4, 12 H er| l._dilutions of
ant i bodi esp}ngbct)aV : d/’HrV{) %qutl)z;;ﬁrlllegédr%&o 4 ngbea9 %jde s? byg}mr?memc
( 35mi cr oLMigeivplyme g feglineldyCDAMAT, whstanially 2515scgrg bEElISqegal stabrﬁaétreou well) are
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times with adhesj on buffer es are fr.ozen at
Det ect i Onexamdl waaniwfg rtfrlal(l:slfe(%tﬁon 0% ceﬁsi with naclellcq %01ds Enc?dlng.lago(lzlaﬁ and %uc{elec Sag%or por ati on,
Car | sbad, emysmgéwtahl dadlc afldingy a&tm@aradrle ammdulmtl@d ugg cgip a@@ff’tmo1845 m nut es.

Resul t's aaﬁrogﬁgt@femm@@%@%ctroﬁaﬁlarﬁgzctéd L BSSRORE f(ﬁ%xaﬂéfé WF@&@IL&@% i on and
S unman

530nm em ssjon. E i n. bi ndi ng. huma T
O O s 1 RO o ol P Praree i Tora e s R o,
exanpke i Ac fpriogphat)e Chlyhiagnedessldra eycleh dilsorBBgBS)cleation twvagh@chabmillireesuspended

|0 FEPES Dl {66 (BOTM HERESE 1AGAMNeCh A th 1YBSA, with or without |
vnCl 2 depenél ng on the experinent; + I's necessary for MAACAM | bi ndi ng)

and plate Iates(106 ceIIs/vveII) Cells are incubated with
mcro or m nutes on ice to bl ock nonspecific bindin
10 Gg‘r%"ﬂ%?" S%O‘Y\ﬁ'&a%‘p 30 bl ock peci fic bindi ng.

Cells are t henAPth@@}ﬁa’TeéedﬂSV\P‘tahla@%ﬁoi their ilipie Teenggizohe PO paiy matertdn the
ant i - ab phaddrehan waioh is Reli @sbeichti FGoat -1 Rhate@BInfhol ABL1497, 1997). 293

cells transiently co-expressing alphadbeta7 having the S250N mutation in the beta chain (ref) are
prepared in a similar manner as that previously described for preparation of cells expressing high levels
of alphadbeta?.
Briefly a total 1x10° transfected cells for profile are collected using cell-dissociation solution and spun
35 down at 1000 rpm for 5 min. The cells are then blocked with 0.5 ml blocking buffer (1% goat
serum/PBS) for 30min to 1hr at 4°C with shaking. For MAdCAM-1-Fc staining, cells are incubated
for 1hr at 4°C with shaking in Mn>" Buffer (1mM MnCl, in 30mM HEPES + 1% goat serum). Cells
are then spun down at 1000 rpm/5min, and 0.5ml of fresh blocking buffer with along with
10microG/ml of primary antibody is added, followed by incubation for 30min to 1hr at 4°C with
40 shaking. After two washes with 4 ml of cold PBS (each wash), secondary antibody (i.c., goat-anti IgG-
Phycoerythrin-conjugated antibody; Southern Biotech, 1:250 diluted or 0.1 microG /10° cells) in 0.5ml
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for additional exper i ments such as conpetition assays. Conpetition Assays
20 Point mutant constructs representing amino acid altering SNPs (a4b7(E97V); adb7(R21383);

adb7(G629S; a4(V824A)b7; a4(Q878R)b7) in the extracellular domains of both alpha4 and beta7 were

generated. Each point mutant construct was transfected to 293 cells along with the wild-type partner
expression construct. Transfected 293 cells were first stained with 1 microG/ml of human IgG or anti-
alphadbeta7 antibody, washed with PBS, and the stained with phycoerytherin conjugated secondary

25 antibody goat-anti human IgG. After washing with PBS, cells were analyzed by fluorescence activated
cell sorting, for example, with a FACSCalibur™ (BD Biosciences, San Jose CA). Fluorescence

staining intensity (geometric mean) for each antibody staining is indicated in Table 5 below.

Table 5: Binding to SNPs

wi E97V_ | R213S | G629S | V824A | QB78R
1eG 8 7 7 7 7 7
1A10 122 135 31 80 102 70
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Soler et al. reported the binding specificity of a humanized anti-alphadbeta7 antibody known
as vedolizumab (J Pharmacol Exp Ther 330:864; 2009). This antibody was reported to have an EC50
on memory CD4+ T lymphocytes of 0.042 microgr/ml (42 ng/ml). Vedolizumab also inhibited the
binding of soluble MAdCAM-1 to alphadbeta7hi memory T cells with an IC50 of 0.034 microgr/ml

(34 ng/ml). In contrast, many of the antibodies shown in Table 6 have an EC50 on memory T cells

(i.e., CD4+CD45RA- cells) of less than 10 ng/ml, and all of them have an EC50 of less than 35 ng/ml

(all also have an EC50 of greater than 0.1 ng/ml in this assay). Additionally, several of the antibodies

shown in Table 6 demonstrated an IC50 in a MAdCAM competition assay of less than 10 ng/ml, and

many demonstrated an IC50 of less than 30 ng/ml (all also exhibited an IC50 of greater than 0.1 ng/ml

in this assay). Although Soler et al. made no mention of the ability of vedolizumab to bind an S250N

20

mutant of alphadbeta7, the murine antibody ACT-1 from which vedolizumab is derived is known to be

unable to bind an S250N mutant (Tidswell et al., J Immunol 159:1497; 1997), and according to Soler et
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a humani zgd fﬁ)&tJSO@lﬂRhﬁﬂt@eEO@zelﬁﬂﬂﬁ' RO éaaﬁmaedaam\é@ﬂalcé&amen bleiRhanmacol  Exp
Ther 330: 864; 2009 Thi s an have an EC50 on nenory

ted
CD4+ T | yAphbe Fot Ofd%lzﬂ?nﬁlﬁ‘)&f 6@%@ & f(ﬁdﬁ I%Hm)s a VedbrisirElal so

i nhi bil% edretrhigininnichi smygrnatint 81Gdqui ibreamMAsl CANM:¢d HyKidlxpRadthetoay by passepoey T cel | s
W th an I QrFI efnt &e%N%‘o&ﬁ%ﬂ{}éo@ed &li?’h Ogtgétmn)man !Fpan(c\l(ag{gcl{eﬁ%}[tt? gm}{ hQILa the

anti bodi es shown in ave an on menor

CD4+CD45RAI6Y] (wstmlallyee@S%rﬁ%byf@thﬁ@mm ctahfodrn Bigpht ﬁ@?ﬁ”?’?ave an EC50 of

| ess thanc&ﬁmmgbmkﬂmaihha&ﬁﬂmhﬂmﬁm&&nﬁﬂﬁﬂmﬂﬁKgﬁﬁﬂbﬁﬁd&ﬁ@ﬂn@x&@ng/n1 inthis

assay) . I.Qnal v.er ant i hodi es

deronst r af Qg 8 C%%rb ana?ys1s l\?% CF&X'}VIah ofiné %1VC{1 Ic%r\ﬁes g)sa Ssa P‘f%?value s1muF eouQ_yL 0 ng/ni,
and mahy G@Weﬁem@t ?éc?O%ﬁﬁnqi Exet %fsuﬁre)s§68ﬂlﬁaw slswnrl?glp\mn TehlEl- al so exhibited an
| C50 of greater than 0.1 ngfade 7 Widdhi srigisSR¥iboddst hough Sol er et al. made

no rTent|0n Of tra ﬁhl ||1'\1 n'F \lnrl ||7||wnh -0 hl Rd—ah Q’)En!\‘! mH ant Of

atioy ¢ | . . .

s knovn 16 be. JARIETY “rku by gl | amaplcl vedok g 15 der ved
' ) \ ! Z L IJI |45|6 all‘ \)L\‘i()."4a nmuy algtgo\ | LB 1T‘l1%‘a -y

159 1497, 1997} ,18X.] 1u adljC Ul blbdlu U %Jif_l ,L %|40, Vq)bblgl | Luilﬁl) nd AC-I-' |
exhi bit the san”e-—a& get D[Jfé\g%l it Yi.02 193, 3\15~G'L| 5y b 7g'.|5§u does not bind
t he S250N nut ant=—Tmcontrast—to severar—of—theant dies—shown in Table
6. EXAMPLE 4: ADDI Tl ONAL ANALYSI S Several representative antibodies with
different properties in the afore-nentioned functional assays were chosen
for additional Tasadnyigidiss @sogesara Koeada BaEoWR asBiyrcetaghafofoppM, oyt idsothlruman a4b7

80 pM, less than 15 pM, or less than 5 pM.

25 PK/PD Characteristics
A single-dose pharmacokinetic (PK) and pharmacodynamic (PD) study of three fully human

anti-alphadbeta7 antibodies in male cynomologous monkeys was conducted following intravenous (IV;
5 mg/kg) or subcutaneous (SC; 0.5 or 5 mg/kg) administration. Similar initial PK exposure (Co;
concentration at time zero) and distribution within the central circulation after 5 mg/kg IV was

30 observed. After SC administration, both C,,, (maximum concentration in serum) and AUC (area under
the concentration-time curve) exhibited dose-proportionality within the 0.5-5 mg/kg SC dose range for
all three antibodies. The absolute bioavailability after SC for the three tested antibodies ranged from
44 to 68%.

Free alphadbeta7 on T cells before and after antibody treatment were quantified by PE-
35 conjugated anti-alphadbeta7 antibody 27G8. The background level was controlled by staining with PE-
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To measure cell binding affinity of human anti-al phadbeta7 anti bodies, a

Ki neti ¢ Excl usi on Assay whi ch neasures binding events in solution phase can
be used twocalwcwrme the equilibrium di ssociation const a0T/USE010/02H2NEXA( )
Technol ogy (Sapidyne Instrunments, Boise, ID) was used, substantially as

descri bed previ.ousl ie et. . oJd. 1 mm t hgds.304:1 (2005) and

Rat hanaswieet gt St ond i w3pss o Ml SR bagiibs e | o
expr essi ngndhtivranibedypliahbret BFctivet stutaiionvegs édertingdbyPertmpns ot 506Galhetbbs7 M t o
-400 cel | glcp, camngoh%nheea&ﬁéainl%%%gthwobdyacbh 'i*@xJCP QAROBLLAL d9R 9fc ei ther 2
or 30 pM of 2F12 or 18Al and 30 “r“% r 17C8 for 18 hours at
40C. The f'1ee* WtdisB%ﬂ?h ]?aévﬁ’éiel?ﬁa‘d@en?"ﬁ‘/ ﬁnﬁ&f"gﬂrﬁ% F?if“"éﬂﬁ?“ﬁ“ﬁ? Plum was
measur &d hiyhakbenExifaive Tteat vaodhogybebaysopd gis ivagbitith endsimmenf fAay snitdy erthMVA beads
pre- coat ed, wi.J; AL SBAIRA. £ 180 (ARKGE LRI ARGL Bl human (HL)

Cy5 (substantlglgl y as escrl by Rat hanaswam et i ochem Bi ophys
Resear ch Toeu! e3poE) At dFﬁé9 84 trer B1ovas nsh cavesge dr &tk drl2 enidtint (Kd) is
obt ai ned U&tnﬁ'b@t léhsra)Em{g(etrc)weSe@é @mtsﬁrvbcyonday mwmeloazraladayes(o Smgm@)lgedﬁpﬂ ts all of
the given curve: Ita eousl| t. et al.
2005 and Xi e e %1‘9 onqo ree a%&m%betaﬂ date(iLtI %arny onW al Oc&/!:e\)i‘amﬁne% {)f walt  “Table 7:
Bi ndi hYy affth M- f%lJuEﬁﬁedz&Wt Uty ﬂ@bodrﬁégélt@r@bﬂemdi m@e@@?ﬁiﬁ@s/mhqné@da Kehlin a

Ki nExXA(T) al@lﬁ@&)éﬁ Qfe@&&r@ésnﬁﬂétﬂwl@l pR5RMbatBEr shifsks Wﬁtﬁ'@(ﬂngﬁﬁl aﬁ)tMllpﬂaQ)%ﬁ7t han 15 pM
or |ess tha har k| netic (PK)

eristlc Sl n
and phar rracgdjgf Fhwedb%’ Igﬁim%?v i 1th mlbgaf Ara]igets ‘ﬁrﬁ%’ﬁ Wan(%eg et a7
ant i bodi esercrentagm)fetamwwmcmﬁmmmbhaébﬂm@@ttbedeSff@IeMWnrp@ it r avenous

(1'V; 5 nohkg kg ﬁmﬁuta&umle@o@man@%es @enéns%ecﬁsaimh&ﬂ)f AB98RY §hivaki on. Sim | ar
initial PK e entration at tine zero) and distri bution

Wi t hi m°t hﬁlalﬁté‘ﬁ‘fdraé?lea(‘%gf Bup %ﬂO/ oVYiﬂ“é?flf1 89S By PRES IW was observed. After SC
adm ni st rat i onPKBDinfedding was comipotédron margontielpheatt/ontitoty ®econgiormaed! AUC (ar ea
under the &195}81%51{% af%Bd49é{'a"7frécQﬁor§éfﬁré&%)l dﬁMan'aﬁl‘?egt Ejo%%gé?r ﬂ{é%hél%%ﬂe% YpWi thin

the 0.5-5 dose range for_al hree ant1 bodi es absol ut e

bi oavai | amrqnilefeps 2 Fimg (magm phﬁ%ta% Iﬁ?eé‘ér PESHEYORAY HodPeisahathged from 44 to
68% Fr eeanibqaly adHo@iiraion awhich &k bshdief, araereadnéll) af L @p/manint Bo@ytiat 41@atheent wer e
quantifie te h i ackground
Tevel s shr PRFAOL HOAE AN CRRRAAR S ol RA0H BT M8 o7

ant i body ﬁ@@@wpﬁ“F%@mbwé§éﬁ€éh@@*iéﬁﬁﬁ#VWHWﬁ%ﬁbﬁvmﬁﬁing tested bef ore and
after antibody treatnent. Fractional saturation was determ ned by

percent age of free al phadbeta7 sites in conparison to the pre-treatnent for
each anti body. CD4-PerCP, CD99- APC and CD28-FI TC were used to distinguish
nai ve, central menory and effector nenory cells. Fractional saturation of
al phadbeta7 on naive T cells was shown because of the variability and
limted assay sensitivity in the cynonol ogous nenory cell popul ation. For
18Al 1 treatnent, all three dosage groups renained saturated fromday 1 to
day 14. At day 29, all three groups |ost coverage. In both 2F12 and 17C8
treatnent, | oss of target coverage was observed on day 14 at the | ow dosage

(0. 5ng/ Kg) group.
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In addition to free al phadbeta7 detection, target saturation was al so

determ ned by staining with PE-conjugated anti-human anti body A35 in the

absence owopnssentse of 10ng/m anti body. Total al phadbetaT/Ustaies214e2

estimated with pre-incubation of sanples with 10ng/m anti-al phadbet a7

anti body followed by staining with anti-human anti body. Target saturation

was determ ned by the percentage of total al phadbeta7 sites occupied by the

anti - al phadbet a7 anti bodi es for each sanple. The three fully hunman

anti - al phadbgtiatc&lt i bodi es denonstrated saturation of al phadbeta7 that was

mai ntai ned at nean of 8 1 to 100% w thin 14 days after 5 ng/kg |IV. PK/ PD

nmodel i ng was c;acmm&a a@h@mﬁa&&mua@tsﬂeaﬁd @f@éﬁ&d@h@dﬁﬁﬂmﬁgﬂ%@maﬁmt rations

E1115% roda P AT o ot Bra S e A S °*

al pha4bet@R2raéd:@%ﬁ3oWheseat@mha?speGW CBR 139%%t6<E@SUh@(8mﬂP Fangiftiphei4bet a? ant| body

?Oncent Ir at : N wligkh-acir%mi hdhepEnm s%@m)]g\@@s f'hﬁdjt}'&el; ?ﬁvyﬁﬂaﬁ@mi (I;J%Rzgnd EO
initial a saturation) of 18% t hree anti bodi es

exhi bi ted gr&gcﬁ#‘??n Vi (gﬁﬁg(%)?égéffect s on saturating al phadbeta7 receptors

with aver agé) iy ighighain iR, fRpsnd OREBRJU S Orbrikeyshowatait SR GPied is: 1.

An i sol at edandalpphadbet@ib keseradi ner specific antigen binding protein

h h d
T ght “chai nOvK ARA) @f‘ﬁ’%&ﬁ%%a%&%%%@% e Wiy cach

respective EPRDRS fremfeR from the group consisting of: a) the Ilght chain
CDRI, CDR2 and CDR3 from SEQ I D NO 55, and the heavy chain CDR, and

CDRSfro SEQ %l;)f% omSEQID
NO 56, and theTLhFl?alQl‘(?b§t§ %?%Od%gﬁp& & %ldgg %ﬁ % %%QEBC%%Q%J and c)
the |i ghtcoﬁgﬁa?gr?fCDRl , CDR2 and CDR3 from SEQ I D NO. 57, and the heavy chain
COR , CDRZapnd aGhdidingpS@hdrdh Mgﬁﬁzhalﬁvanaﬂnﬁegadnpm&resw mheo s, edi mer

speci fic ant] g&@sgﬁglpgah r?gﬁo%tg ;leéngE& Idifsd. selected fromthe group

conS|st|ngo an_anti i'nding protein wherein the li chai n

vari abl e re8) c?ﬁalﬁlé??ﬁ’fmid@%%m@E@th}? Wgﬁ@hal‘éﬁﬂabﬂq{%‘%wﬁéﬁwsﬁ RER H’g\\}%é? abl e region
conpri ses SkERiIDoNONDE or di)of @N-antilageln iskidididngd {p¢ ehwichinhgdeirdggionhe | i ght
chain vari ap({n%ngeggﬁd)ﬁﬁpgg)rl ses SEQ I D NO 55 wherein sonme, nost or all of
an N-terminal Gu is cyclized, and the heavy chain variable region
conprises SBQ3 pUgeyPEging prytein ihesgiy thyight OB?WP?P& BROCETRSHAER B Otha ) i ght
chai n vari abk gearyegiionrictdrfiinsespriSEQQ D N@s&6yd and the heavy chain variable
region cormm saﬁgnté;@mh&g N Der@Nele hhe Bl @aﬂmeqs%n%m'séagwwéw pherein

the light chain variab regi on conprises , and the heavy chain
variable r e&“FB‘??VYC‘iHﬁ?JW%bé%m%E@WﬁS FRE) NG:60 ’An i sol at ed, al phadbet a7
het erodi mer specific antigen binding protein having a heavy chain

3. An isolated, alphadbeta7 heterodimer specific antigen binding protein having a heavy chain
variable region comprising CDR1, CDR2 and CDR3 and a light chain variable region comprising CDR1,
CDR2 and CDR3, wherein the light chain CDR1, CDR2 and CDR3 are selected from the group consisting
of:

a) a CDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 3;

b) a CDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 5;

c) a CDRI, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 7;

d) a CDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 22; and
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vari able region conprising CORI, CDR2 and CDR3 and a |ight chain variable
regi on conprising CDRI, CDR2 and CDR3, wherein the |light chain CDR, CDR2
and CDR3 woeoseloetsted from the group consisting of: a) acTCDRR)100DR22 and
CDR3 at |least 90%identical to a CORI, CDR2 and CDR3, respectively, of SEQ
IDNO 3; b) a CORI, CDR2 and CDR3 at |east 90% identical to a CORI, CDR2
and CDR3, respectively, of SEQID NGO 5; ¢c) a CDRI, CDR2 and CDR3 at | east
90% i dentical to a CORI, CDR2 and CDR3, respectively, of SEQID NGO 7; d) a

CDR, CDR2 CtdﬁDRS)RQtand @ﬁ@tat 190%0i,deAtchicad crira, @piiR cpEDRSandy, 6PR3,
respectiv, (%ID SEQ ID NO 22; ande) a CDRI, CDR2 and CDR3 at | east 90%

i denti cal CDR2 and CDR3, respectively, of SEQID NO 24; and the
heavy chaﬂnﬁthvmawabdneva@{bRIQDWampm iamSERIRNOSEQ | D NO 58. 4. The

al phadbet a7 het er odi nmer speci fic antigen binding pr otein of claim3,

wherein the |ight e .S selec

consi sti n‘g of : g ')ﬂpha%mﬂ?? e“’d‘ﬁm‘ Sﬁec%/fgir"“i%é%ﬁ SIPREPER Ok amfl %’é@%m@g% %%dglal ical to
SEQ | D NOw=gablepyeiog is|s¢legketl freth ik erowpeeisatyleelr egi on at | east 90% i dentical to SEQ
I D NGO 5; c)a@ hlgliltgﬂfatnV@Jhaier?egmatilea@bm jue@ton sah b rest 90% i dentical to SEQ ID

NG 7; d) a ain variable on 0% identical to SEQ ID
NG 22; and é)l)aq h Cgamhvanabt% AR Va 1era?tg@? demca%o Sksgﬁkpgast 90% i dentical to SEQ

| D NO 24; aﬁ)dhgﬁéhalt?evalwleéqglapﬁlwﬁPQ‘Vaﬁﬁf@W@éF@ﬁ)E@ﬁpr| ses SEQ ID NO58. 5. An
i sol ated, abphakbeidéibeteiadi 1m9o%mﬁticﬁlit&smnbimﬁn;mndi ng protein having a

heavy chain varjable region c 2,and CDR3 and a |ight
chai n vari af))l g tFt(5ha|movra1mc%re lronast?enmg(%ﬂftgca ' , Wherein the |ight

chai n CDRind thedprey a@IbRSega}ﬂéOWFeéélﬁ%H”F@é%nthe group consisting of: a) a
CDRI, CDR2 and CDR3 at | east 90% i denti cal to a CDRI, CDR2 and CDR3,

respectl vely, ¢ R l.east 90%

i denti cal gato a CBEFQ %%ﬁgé%h%ereﬂ%smm cam gtlll{l/ég %tegqfh gﬁ(ﬁlﬁeﬁyﬁ%n 25; and c¢)
a CDRl, CPRPleggsipn MSIwCDRéa%QRWE@%Feaﬁ %lega'l chyigyvagabisppion CEmRSINEHRR ICDR3,
respect i v@bre, an@EDESEhek tINQght2in @RI, tihre heavns edalkbdid GoRlthe golRdnanek CDR3 ar e

sel ected fromthe group consisting of: a') a CDRI, CDR2 and CDR3 at | east

Q
90% i dentical to a CDRI, CDR2 and CDR3, res ectlvela/ of SEQ I DNG 41; and
a)a CDR1, CDRZ and CDR3 at least 90% identical to a CDR1, CDR2 an CDR3 respectlvely, of

SEQ ID NO:12;

b) a CDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 25; and

¢) a CDRI1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 26;
and the heavy chain CDR1, CDR2 and CDR3 are selected from the group consisting of:

a’) aCDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO:41; and

b’) a CDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO:54.

6. The alpha4beta7 heterodimer specific antigen binding protein of claim 5, wherein the light chain
variable region is selected from the group consisting of variable regions that are at least 90% identical to
any one of SEQ ID NOs: 12, 25 and 26, and the heavy chain variable region is selected from the group
consisting of variable regions that are at least 90% identical to any one of SEQ ID NOs:41 and 54.

7. An isolated, alphadbeta7 heterodimer specific antigen binding protein having a heavy chain

variable region comprising CDR1, CDR2 and CDR3 and a light chain variable region comprising CDR1,
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b') a CDRI, CDR2 and CDR3 at |east 90% i dentical to a CORI, CDR2 and CDR3,
respectively, of SEQ IDNO 54. 6. The al phadbet a7 heterodi ner specific

anti gen bwodbmgioprset ein of claimb5, wherein the |ight clrairuse@oioatabe regi on
is selected fromthe group consisting of variable regions that are at |east
90% i dentical to any one of SEQ ID NGs: 12, 25 and 26, and the heavy chain
variable region is selected fromthe group consisting of variable regions
that are at |east 90% identical to any one of SEQ ID NGs:41 and 54. 7. An

i sol at ed, cloRhedbiet Rierdh@rQFHR LR REEC s Boamhigien: Obindi-ng Rqk&kdRy havi ng a
heavy chal n var| abI e region conprising CORI, CDR2 and CDR3 and a Ilght

chai n varP&bIE % regi on conprising CDR , CDR2 and CDR3, wherein each
respective ODR ligls clzpin (T8 s¢DRIGHS CRASrTtoicSER TP 0 0.GDR: Issesly slesine PR r PR 2tahie group
consi sting ebrs @am@dlilgglrﬁggchai n CORI , CDR2 and CDR3 from SEQ I D NO 10,

and a heavy ch i E NO, 38; i ght chain
R A R E R T AR M S R RS SRR SRS L
CDR3 from SE@W@HP\@(BT@NQ:}Oa light chain CDRI , CDR2 and CDR3 from SEQ I D
NGO 20, and @ haam¥hah@r, Ehland cEIBR2MRG ICRBD0fhOMeSEQERDND, &dR2 80 a |1 ght

chai n CDR1, %%% from SEQ I D NGO 11, and a heavy chain CDR1, CDR2
and CDR3 from a light chain CDRL, CDR2 and CDR3 from SEQ
| D NO 13, and adlglﬁéWQﬂidﬂ?m@@F@PRWE@ﬁawa ?@PWS‘E@ B INCPRE20d f) g

| i ght chai ncﬁﬁRﬁQmmW@ CDR3 from SEQ ID NO 17, and a heavy chain CDR,

CDR2 and CDRS ; a J ai d from
SEQ ID NO. 8. anléﬁ}[ Chahgca%v%}%:[ﬁg “6‘8%&0,“1 é&B&QNOClg R F%%@EZ‘%@} 136, h) a
| i ght chai n CRRRIrom SRORNGidl  CDR3 f r om SEQ ID NO 19, and a heavy chain CDRl
, CDR2 and GDR3ightiim RO ¢hRkoNG disk3 o sEQIID Gt 17 6héd RavGloRin cOEDRZbraends CDR3
from SEQ I D, %Om%@?)}%%gavy chaln CDRI, CDR2 and CDR3 from SEQ I D NO 47;
j ) a light caln and fromSEQIDNOZl and a heavy chain
CDR, CDR2 &hd 'EDRBiF{Eh G apds NS, fp: SER)ID A0 @Hﬂh%mﬁhﬁn@m CDREmi>  and
CDR3 from SE@ziE))nh\Q@IDwmids a heavy chain CDRI , CDR2 and CDR3 from SEQ I D

chain’ coht ) (Bl AR (o PR lgr?)%@%% R Ret R

and CDR3 erW%@@W’@WCB” and a heavy chain , CDR2 and
i) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:18, and a heavy chain CDR1, CDR2 and

CDR3 from SEQ ID NO:47;

j) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:21, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:52;

k) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:3, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:31;

1) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:7, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:35;

m) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:6, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:34;

n) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:1, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:29;

0) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:22, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:50;

p) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:24, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:40;

q) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:9, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:37;
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CDR3 from SEQ ID NO 34; n) a light chain CDRL, CDR2 and CDR3 from SEQ I D
NG 1, and a heavy chain CDRL, CDR2 and CDR3 from SEQ I D NO 29; o) a light
chai n CDRvO 200R27m2d CDR3 from SEQ I D NO 22, and a heavycthmseonoobRk; CDR2
and CDR3 from SEQ ID NO 50; p) a light chain COR , CDR2 and CDR3 from SEQ
I D NO 24, and a heavy chain CORI , CDR2 and CDR3 from SEQ I D NO 40; q) a
light chain CDRI , CDR2 and CDR3 from SEQ ID NGO 9, and a heavy chain CDR
CDR2 and CDR3 from SEQ ID NGO 37;r) a light chain CORI , CDR2 and CDR3 from

SEQ I D NO 4y angh@nbeaRy, @ﬁ@laﬂd@ﬂﬁms@@ﬁ@mmaﬁ vif hatSIEQebRY NP 32; s) a
i ght chain CDR3 from SEQ I D NGO 28, and a heavy chain CDRI

, CDR2 and m%% NG 53; t) a light chain CDRlL, CDR2 and CDR3
from SEQ | DING !B chagr{dPRd, ¢Taka\ayd SRS frpmSBRID NODRZn G CORB! ORI TEE@d D NO 45;
u) a Iight ehat Ro B} i X2 and CDR3 from SEQ I D NGO 15, and a heavy chain

, nd 44 h cha| n. , and CDR3
from SEQ | D% 11f§£a1“ ah@%gfnc%]g}gn 8&5& %Béﬁg“‘& %r%c?‘lﬁ %E%Rz‘b NO: 43:

w) a |ight €RB?HNCHRIDNEPHR2 and CDR3 from SEQ I D NC127, and a heavy chain
CDR , CDR2yandighloiRd doranersiEhd CHMN@oAIEQD N&v: 1k 84 heG @hath PR cDrR2GRR2 and

CDR3 from S 1 a heavy chain CORI , CDR2 and CDR3 from SEQ I D
NO 33; y) ag&iﬁ?m'\%‘g?)rﬁ%%m CDR2 and CDR3 from SEQ ID NO 12, and a

heavy chai anht,ch@WIa(FW@bF@D%fme@E@ NO: 1KIGndaheavy yhegp QR HEDRad n CDRl
CDR2 and CDBBRf rensisEQ Ndx3INO 23, and a heavy chain CDRI , CDR2 and CDR3
fromSEQ ID o) EQ I D

NG 25, and aNO v;?haénhéDRq % &%F@ %?W%%eg%%%@ﬁ ag%nd b') a
| i ght chai nCRRRfrom SKEIRNQit CDR3 from SEQ I D NO 26, and a heavy chain CDRI

, CDR2 and DR3ighticim HRQ dhRoNG G3R3 fbm SEheD abphad bedaaicnhetBrRIQdDREMdISPECi fi ¢
antigen bin [ cl a| m 7, wherein each respectl ve CDR is sel ected
fromthe grgiaggg(gngs)%@b%&& the li ht chain CDRI, and CDR3 from
SEQ | D NO 10, 24l clfaﬁ]éil}%a@}%m@wh PR3EPR SE @N@ laﬁad@@mdvarrﬁ%ﬁRSE@HZBnNo 38;

CDR3 from SEQ ID NO:41;

z) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:23, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:438;

a’) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:25, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:54; and

b’) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:26, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:54.

8. The alpha4beta? heterodimer specific antigen binding protein of claim 7, wherein each respective
CDR is selected from the group consisting of:
a) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:10, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:38;
b) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:2, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:30;
¢) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:20, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:51;
d) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:11, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:39;
e) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:13, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:42;
f) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:17, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:46;
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b) the light chain CORI , CDR2 and CDR3 from SEQ ID NO 2, and the heavy
chain CORI , CDR2 and CDR3 from SEQ ID NO 30; c) the light chain CODR ,
CDR2 and wDR810imwore SEQ | D NO. 20, and t he heavy chai n CORcT/UsGR®2m02d CDR3
fromSEQ ID NOS5 1; d) the light chain CORI , CDR2 and CDR3 from SEQ I D NO
11, and the heavy chain CDRI , CDR2 and CDR3 from SEQ I D NG 39; e) the
light chain CDRL, CDR2 and CDR3 from SEQ I D NO 13, and the heavy chain
CDR1, CDR2 and CDR3 from SEQ ID NO 42; f) the light chain CORI , CDR2 and

CDR3 from SEQ thdReNGhainl bR 1806k 1BECTNERMM 203D ROSDIRY the h&el3R22iR00R COBR. f r om SEQ

| D NO 46;9) t l.i.gh , CDR2 and CDR3 from SEQ I D NO 8, and the
heavy chain® R3fg%gﬁéﬁg]$1§'3% fromSEQ ID NO 36; h) the light chain

CDRI, CDR2 &andhe@RR3hafiy @M1 SHR? B! NeR31m FRID Nod O redthgheeyaham @R CPREDR2 and
CDR3 from SEQdJR3: Neh48¢ m youde [ight chain CORI , CDR2 and CDR3 from SEQ I D

NO 18, and.the heav i . om SEQ. | , ] ) the
light chain” hg}% c%@h@%c %3%@3 583%%'55 %e heﬁvﬁgh%th@'ﬁg%é%z chain
CDRl , CDR2uAdPREDRESEQEMSER | D NO. 52; k) the light chain CORI , CDR2 and
CDR3 from SEQ thddeNChad crir debivendedivyiroat ¥rionD SR, and GOR2vamsh CR3chir-om SEQ I D

NO3 1; 1) t L, ght 10~ CC , CDR2 and CDR3 from SEQ ID NO 7, and the
heavy chai n’ RB%O[&BEQ%aﬁ%%lRS fromSEQ ID NO 35; m the |light chain

CDRI, CDR2 &hdhedBR3hH @R SEIR2 4pl NeRGromak [P AN Shavd thy heskvadbrin €PRI, CPRDR2 and
CDR3 from SEQdJIR3 Neh84Q mwyoshe i ght chain CORI , CDR2 and CDR3 from SEQ I D
NO 1, and th eavy .chaj.n Ig;[gRZ 81833 f.rom SEQ .| . 0) the

| i ght chai nE) nlgﬁtCWéhc C]?roﬁ%mS%%qP Nﬁnﬂgfeggﬁlvﬁ?'dcg?lﬁg)@éogégz chain

CDR , CDR2¥idPREDRBSPREMSED | D NO 50; p) the light chain CDRI , CDR2 and
CDR3 from SE§ thddgNChaAcDraNCDR2ed QeeviyonCSnai 1D NOEBRind the GIRZchan dDRDBBRE r om SEQ

| D NO 40; q)_ .t ld bR, CORl ., CDR2 and CDR3 from SEQ ID NO'9, and the

)M&S%%f 0% and'Q%DRS

heavy chain fromSEQ ID NO 37; r) the |light chain CDR
, CDR2 and CDR® IEpishrSES ! GPNerdS DR e THa&yane HeheV:CDRr CPDREORB2 and  CDR3
from SEQ | DalN@DR2 fros SEG eNd2ght chain CDRI , CDR2 and CDR3 from SEQ | D
NO 28, and the; heavy,: ChalNeSBRhd epR% sEQ ID NO:22, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:50;

p) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:24, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:40;

q) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:9, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:37;

r) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:4, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:32;

s) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:28, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:53;

t)  the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:16, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:45;

u) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:15, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:44;

v) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:14, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:43;

w) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:27, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:43;

x) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:5, and the heavy chain CDR1, CDR2

and CDR3 from SEQ ID NO:33;
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and CDR3 from SEQ ID NO.53; t) the light chain CDR , CDR2 and CDR3 from
SEQ ID NO 16, and the heavy chain CDRI , CDR2 and CDR3 from SEQ | D NO 45;
u) the |iwbtooh@arts2CDR1L, CDR2 and CDR3 from SEQ | D NO 1®cTarsdoivhersbeavy
chain CDR1, CDR2 and CDR3 from SEQ I D NG 44; v) the light chain COR, CDR2
and CDR3 from SEQ I D NO 14, and the heavy chain CDRI, CDR2 and CDR3 from
SEQ ID NG 43; w) the light chain CORI , CDR2 and CDR3 from SEQ I D NO 27,
and the heavy chain CDRI , CDR2 and CDR3 from SEQ I D NG 43; x) the |ight

chain CDR ) GiR2ni@Rgh @mcﬁmm@ﬁ@doﬁa sJﬁ@@Noa;@qm& fAenRE NN @hral dDiDR
CDR2 and dd‘DRgrp g]g}% 33 y) the light chain CDR1L, CDR2 and CDR3 from
SEQ I D NO 12, PRETAEAVY TEhai n” CDRL, CDR2 and CDR3 from SEQ ID NO 41: z)
the |ight chaitke l@DRhan CBHRXCIRRGCORS f‘fOFItﬁEQSEGOFZD NOhOIBavyghedh €T, HaBy chai n
CDR , CDRZM(t&@%fsE mSER; ! D NO 48; a') the light chain CODRI, CDR2 and

CDR3fromSE n he m SEQ I D
NO. 54; and 6 ]ﬁm%‘am 1%18 ﬁDPEZ %fyﬁglﬂl\]@gﬁ%t B CW@ 56, and

t he heavy chfailcrlPR@@RPSE@mOéﬁ@ndCDRS from SEQ | D NO 54 9. The al pha4dbet a7
het er odi mer v§ p@qigﬁticﬁalmmg@ﬁkzmhmdlbmmambab WOk, 6d Bé KBavk.chavh@sral tpi) t he
l'ight chain_ varj.abled (?95198515 at |east 90%identical to SEQ ID NO 10, and
the heavy chain variablfe region is at |east 90% identical to SEQ ID NO 38;
b) the light chain variable region is at |east 90%identical to SEQ ID

NO 2, and.the "[hleaMMMﬁtlaalilefbrddﬁfef s@&tﬂa aﬂit@@ilﬁﬂamig Brotaf of@aﬁt,wa&%i dentical to SEQ

ID NG 30; c t chln var i 3 gast %| entical to
SEQ I D NG 2 tﬁ]qlﬁ!ﬁ Cﬁamvmab regloHglanlea\s/ar f’a(g 108 E%‘)‘()Iﬁtj\llols'l%’a eas gaé/o i denti cal

to SEQ ID N@f@bklf?glmls ¢t frest ?Q‘Vglﬁ‘tml@htaﬁm %N‘Pé%l e region is at |least 90%
i dentical te Sﬁ@ght%dﬁ@anaﬁb,reg@ﬂd at 166 908 &MeMtica e By IBaAIO!: Zilbid&lelh&gjr @mni s at | east

90% i dent i c%la 1ere%?n atpésé!\%ﬁ%énm to%g&ﬂl@% chain variable region is at

| east 90% i den d t'he heavy chain variable region
is at | east ©90b%lickiehn @ublefiosEa Ipa) 9N61d412wa11ﬂ)SEQr{8 i g Hod SRy cpat i abl e
region is atah@astiodOMchalamt id@alal & SESENOGE;NO. 17 and the heavy chain

variable re %.i e |ight
chain vari a% ot ﬂéﬁt Bl Va&%?étfegﬁ)g/ 19&88%)/ gagl!étﬁ%l?oc ﬁ% ?% ?\%ygwand t he
heavy chai n“i?’éli’l‘? ré%‘l’qésﬁté%it?ﬂ”( ifenticgt to SEQ U} NOB%y dentl cal to SEQ ID NG 36; h)
the |ight chaitk liggichablagable@giodR af 1Sast@ % i@l IV IDRENB] Gathe heavySEQ | D NO 19,

and the heav%iaﬁg@éi&l is at least 90% identical to SEQ ID NO:42;
f) the light chain variable region is at least 90% identical to SEQ ID NO:17, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:46;
g) the light chain variable region is at least 90% identical to SEQ ID NO:8, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:36;
h) the light chain variable region is at least 90% identical to SEQ ID NO:19, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:49;
i) the light chain variable region is at least 90% identical to SEQ ID NO:18, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:47;
j) the light chain variable region is at least 90% identical to SEQ ID NO:21, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:52;
k) the light chain variable region is at least 90% identical to SEQ ID NO:3, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:31;
1) the light chain variable region is at least 90% identical to SEQ ID NO:7, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:35;
m) the light chain variable region is at least 90% identical to SEQ ID NO:6, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:34;
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variable region is at |east 90%identical to SEQID NO 49; i) the |ight
chain variable region is at |east 90%identical to SEQID NGO 18, and the
heavy chawo 2osvioaiske region is at |east 90% identical te®CcBSEQRIDNGRA7;, | )
the light chain variable region is at |east 90%identical to SEQ I D NO 21,
and the heavy chain variable region is at |east 90%identical to SEQ ID
NG 52; k) the light chain variable region is at |east 90% identical to SEQ
ID NO 3, and the heavy chain variable region is at |least 90% identical to
tSEQs:zg :\Ig ﬁlno)l%the]lbghttéﬁbtﬁihxjaﬁﬁfétreg%hﬁiaﬂea\!@f)%@(ﬁlltf%amm. P NS, afdtﬂte%iaa% ch?Q;/OOL/denti cal
o] an v e region is at |eas 0

i denti cal Bar%e?ﬁlmeé%goqh‘%genfl??ﬂogl%mkg%l n variable region is at |east
90% i dent i ca] thedigBEDIN BridOr@ion sradeastye’ dsatieyl cHA IR NOai abihehereghen i s at

| east 90% i d@mlélg@(l)mml&@% 1&11&@@4}3@)])1&@@0 | ight chain variable region is

at | east 900/ V. vari.abl e regi on
is at least? dg glt%f Sh nlvélrzlfi%le {§ §E6 &5} R%dféwgoc)&t%ﬁ]ﬁﬁ%% d%ﬁtgelavﬁ' Variabl e
region is atvarilaléa@glo@mydea&ﬁ%%ﬁ@a¢a1®§E@E@®Eﬁ) NO 22, and the heavy chain
variabl e regj am light ctin Ja@BReeRO %oai 1661 Y GRhtichi® ﬁﬁ@amzd,\ﬁd&@hew chbiRe | i ght

chai n variabl e .regi an ical to SEQ ID NO 24, and the
heavy chain \5:1?1?% e ?tilaeaslt%)%men?ca{to?g(gq}#lqgg/o identical to SEQ I D NO 40; q)

the |ight chaithke hgar@wa@abkéf@ioeﬁai leastegp?ofidspiisel R IPAEXTE inddle heawy SEDQ | D NO 9,
and t he heavylam&aguﬁh1yaneiasabd<%eldéne@it@sm;ma(t)31 east 90%identi cal to SEQ ID

NQ: 37; I’) t g) %&Ie 1%{1} cha?n Vaa‘rl nle\r/ea {olnlasl%! 1ee str98‘%|1(f:e)rr;][10al§o &b II)%]%SZ% t%fbden ir? a! to SEQ

I D NG 4, an eavy 'e region 1s at ‘e entical to
SEQ I D NO. 32%f1a‘§9fe$1%5 4tlle@h?0‘ytlﬁfalil?'@“9§ﬁ(? HbIN‘éS-’r iegion is at |east 90% i denti cal
to SEQ I D NO» 28 ligiRkid agableaqioy isahadstvo% afeht@h hESHaDiNg 6] &d @t hdagasdin 90%

i denti cal tOré?ﬁqegﬁdsl\%fj%\%}‘%ﬂ%&lcaﬂogt(?ﬁgl\]ﬁh@ n variable region is at |east

90% i denti ca edvy chain variable region is at
| east 90% i derthelighiichaingraShiorqepn Ne lgs!: 901 ydeptisdl tq SIE@HP Noxlai ad bapsatshar regi on i s

at | east 909/aria1deﬂagld>rﬁazit1eb§ﬂ9(@5@nh&31nb|@Q]]1:5Noa4)d t he heavy chain variable

region is ag) ltﬁear%ﬁt c%@n%aﬁa%%?eg%ﬁ at %agt 9% ?tl-b)al I%%%é ]\%\' INGrlg tf!a fleg\h tcga(l: hain

vari abl e region t he heavy
chain vari a[ﬂ*}r’ébl‘?ré@?“cihatlleé“%ﬁ("’lﬂ%la%afm@@@/cl[?]ﬂ%ﬂ%| cal to SEQ ID NO 43: w) the
| i ght chai nwyatd lghlceidagibRfegios isat ledst®as tide@QUxd PEXTDNCED7, dnOthSEGyIcR2iNO 27, and

the heavy chal.n. vatdahls %@&h&ﬂcaltﬁsﬁélﬂﬁéﬁ 90% i dentical to SEQ ID NQ: 43;

X) the light c ain variable region s at |east 90%identical to SEQ I D
NO 5, and t Ke rigbtyhahariarlevegiop élﬂ least PR iidsricr & R IP&%sY adfwdiaferitifcal to SEQ
| D NO 33; y)arkiieretibrghit leadngionidandcal abt@megsnn is at | east 90% identical to

0,

SEQ I'D NO ;]7)2 ’theehgg cﬂalﬂleva%@Yééloﬁ ﬂ% 1thst'68Y, 1(%81(:@ td ﬁ@ B Elld 1% a@[& thlf; ﬁe@@tcha%p Yo
identical to SEQ1D NO 4

Varlable region is at 1east 90% identical to SEQ ID NO:41;

z) the light chain variable region is at least 90% identical to SEQ ID NO:23, and the heavy chain

variable region is at least 90% identical to SEQ ID NO:48;

a’) the light chain variable region is at least 90% identical to SEQ ID NO:25, and the heavy chain

variable region is at least 90% identical to SEQ ID NO:54; and

b’) the light chain variable region is at least 90% identical to SEQ ID NO:26, and the heavy chain

variable region is at least 90% identical to SEQ ID NO:54.

10. The isolated, alpha4beta7 heterodimer specific antigen binding protein of claim 9, wherein
a) the light chain variable region comprises SEQ ID NO:10, and the heavy chain variable region
comprises SEQ ID NO:38;
b) the light chain variable region comprises SEQ ID NO:2, and the heavy chain variable region
comprises SEQ ID NO:30;
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z) the light chain variable region is at |east 90% identical to SEQ ID

NG 23, and the heavy chain variable region is at |east 90% i dentical to SEQ
| D NO 48;we'2p1otoerski ght chain variable region is at | eapCTABW0MeTIR2 cCal toO
SEQ I D NO 25, and the heavy chain variable region is at |east 90% i denti cal
to SEQ 1D NO 54; and b') the light chain variable region is at |east 90%
identical to SEQ ID NO 26, and the heavy chain variable region is at |east
90% i dentical to SEQ ID NG 54. 10. The isol ated, al phadbeta7 heterodi ner

speci fic antj geNighiche AGbREQIE tdnpRies SERIDNS20, M@k 8y @)in thAg0ld kght chain
variable region c SEQ I D NO 10, and the heavy chain variable

regi on conpri & e%“%%bl%?ib 38; b) the light chain variable region conprises
SEQ | D NO 29) dhedightisaintranable regteairampuigs PEDIDENQ: Hging the bamphpis esial@ECEiqnD NO: 30; ¢)
the |ight cb@ﬁpﬂseygm'ﬁhl}@ggr egi on conprises SEQ ID NG 20, and the heavy chain
variable re I 9 th ht chai.n variabl e region
conpri ses SEQ ‘?e[])l Rﬁg?alnlvfrl"%le nd t ﬁompﬁsee?ivy&%al W "\I?gfhleg edl'F“ré-,V"mnb1 COWpri ses SEQ
| D NO 39; eyomrhess FEQIMNQ@Hai n vari abl e regi on conpri ses SEQ ID NO 13, and
the heavy chaim gRfchad@blafable@giof BonGAPSTEEBNGEQul Be N Aain fahiadihegida ght chain
vari abl e regl OQse(s: ]j%;?'s\?OSEQ ID NGO 17, and the heavy chain variabl e

regi on conp %rr:%r 46; g) the light chain variable region conprises
SEQ | D NO. 8,%) ahﬁdlgbth@m@wy regleararrvses SEELIPENG: & giddhe bevympringagblsSEel D NO, 36; h)
the |ight chaipRseyswg mh@se; egi on corrpri ses SEQ ID NO 19, and the heavy

chain vari aE) %h g%é%ml V%Ol rre'g%ﬁ%omé)rls %%M()ll% and)chegleav chalgh fa ehrg‘iigln. vari abl e

region conprises heavy chain vart a gl on

conpri ses SEOPHRS NQ WNO$% the |ight chain variable region corrpri ses SEQ I D
NO 21, and t)heheh@a\éyalmladbm rdp@dh badli@s SIEPIDATD: MR e S5y BhHikhidNei®2; k) the
l'ight chain_yariabl Drﬁgjnon conprises SEQ ID NG 3, and the heavy chain

vari abl e regi on conpri ses SEQ I D NG 3 1, ng the Iight chain variable region
conpri ses SBQ thefiehNcram vasghly r@thécqﬂ@aWSwa Va4l Pevy SR HRACORPN ses SEQ | D
NO 35; n) t bénphiteghitQ whao:se; vari abl e regi on conprises SEQ ID NO 6, and the

h eavy C hai n V a%ﬂe 1%Qlc§ainrv§ugeibf% %;é%g n%‘[pk%?% Qlddg)t (El%e‘?h%a a)amtvg‘%ble l’eglhgt chain

vari abl e re rises an heavy chain v ri abl e regi on
conpri ses SEQ‘PPBS ) HINO:31;
1) the light chain variable region comprises SEQ ID NO:7, and the heavy chain variable region

comprises SEQ ID NO:35;

m) the light chain variable region comprises SEQ ID NO:6, and the heavy chain variable region
comprises SEQ ID NO:34;

n) the light chain variable region comprises SEQ ID NO:1, and the heavy chain variable region
comprises SEQ ID NO:29;

0) the light chain variable region comprises SEQ ID NO:22, and the heavy chain variable region
comprises SEQ ID NO:50;

p) the light chain variable region comprises SEQ ID NO:24, and the heavy chain variable region
comprises SEQ ID NO:40;

q) the light chain variable region comprises SEQ ID NO:9, and the heavy chain variable region
comprises SEQ ID NO:37;

r) the light chain variable region comprises SEQ ID NO:4, and the heavy chain variable region
comprises SEQ ID NO:32;

s) the light chain variable region comprises SEQ ID NO:28, and the heavy chain variable region
comprises SEQ ID NO:53;

t)  the light chain variable region comprises SEQ ID NO:16, and the heavy chain variable region
comprises SEQ ID NO:45;
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0) the light chain variable region conprises SEQ ID NO 22, and the heavy
chain variable region conprises SEQ ID NO 50; p) the light chain variable
regi on conproeew78EQ | D NO 24, and the heavy chai n vari 2brasc@gioors22
conprises SEQ ID NO 40; ) the light chain variable region conprises SEQ ID
NG 9, and the heavy chain variable region conprises SEQ ID NGO 37; r) the

| ight chain variable region conprises SEQ ID NGO 4, and the heavy chain

vari abl e region conprises SEQ ID NO 32; s) the light chain variable region
conprises SEQ thdd ﬁd@ma&amm@egtoh@on@ﬁ@m@wmlsvallait@laéaey heglLRIceAR | ses SEQ
ID NO53; t) the é#?ﬁb ai n vari abl e region conprises SEQ ID NO 16, and
the heavy chairi*v Ife fegi on conprises SEQ ID NO 45;u) the light chain
vari abl e reg]dhﬂ@@meU@@@bgﬁQppﬁmmﬁﬁSHSE”ﬁhH*vﬁéWh@avaeh@NWHmamlable
regi on conpedngpass SEQoiN.NO 44; v) the light chain variable region conpri ses
SEQIDNOl vy.chain v onpris. | D NO 43;
w) the Iight” %gﬁnc%gPﬁé%Fé%PgamlH”&oﬁ%@ﬁ%ﬁ%{gﬂ wa ”BE?MFﬁeag% e heavy
chai n vari abimerireediQW NMotpri ses SEQ I D NO 43; x) the light chain variable
regi on corrps;j s@algﬁmﬂ@ldﬂ@re@onmnkbﬁms chidhdheM AL ARLRLE RGHLON conmpri ses
SEQ I D NG 33; % t chain variable region conprises SEQ ID NO 12,
and the heavy chain varla | e region conprises SEQ ID NG 41; z) the light
chai n vari abl ehelighficesn @WF?%@ESOH&E@S PR N2 B, ang ithd hqawhﬁewybktﬂ%ﬁnn vari abl e
region conp&h@ﬁ&s§ﬁgdﬁbhﬂ)48 a' ) the Iight chain variable region

'D N 54 b7 LHE T B R e by o P ok B BEETRIRG 26 and

t he heavy cﬁ&WﬁWW%¥1%HW%“?eglon conprises SEQ I D NO 54. 11. The i sol at ed,

al phadbet a7 ahetaipndhdiBaridbpRedgioh tanpant SIGEM Nud: 250lind he PEa0f @bifl vaditbl@BMonone  of
claims 1 through %Q%Eﬂﬁﬁgh further conprises a light chain constant region

and a heavy c arn nstant region. 12. The isol ated, al phad4beta7

het er odi mer b3 pledightickaingigtiqbly éegiop Famepriveey S B 7P #f! e Pesiyshain vafpRke resion t he | ght
chai n const agtpriscegi@Im NEsssel ected fromthe group consisting of: a) a
kappa-type light chain constant region; and b) a lanbda-type light chain

constant region. and the heavy chain constant region is selected fromthe
group co ndi st i "lﬁ@ls@arted alphadbeta? heterodimer specific antigen binding protein of any one of claims 1

through 10, which further comprises a light chain constant region and a heavy chain constant region.

12. The isolated, alpha4beta7 heterodimer specific antigen binding protein of claim 11 wherein the
light chain constant region is selected from the group consisting of:

a) akappa-type light chain constant region; and

b) alambda-type light chain constant region.
and the heavy chain constant region is selected from the group consisting of:

a’) a constant region from an IgD antibody;

b’) a constant region from an IgE antibody;

¢’) aconstant region from an IgM antibody;

d’) aconstant region from an IgG1 antibody;

e’) a constant region from an IgG2 antibody;

f’) a constant region from an IgG3 antibody;

2’) aconstant region from an IgG4 antibody; and

h’) aconstant region from an IgG4 antibody having at least one mutation in a hinge region that

alleviates a tendency to form intra-H chain disulfide bond.

13. The isolated, alpha4beta7 heterodimer specific antigen binding protein of claim 12 wherein the

light chain constant region is selected from the group consisting of:
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a') a constant region froman IgD anti body; b') a constant region from an
| gE anti body; c') a constant region froman IgM antibody; d') a constant
regi on frwonzar/dog® anti body; e') a constant region fromcarusk@@2a0t i body;
f ) a constant region froman IgG antibody; g') a constant region from an
| g&4 antibody; and h') a constant region froman I g4 anti body having at
| east one nutation in a hinge region that alleviates a tendency to form
intra-H chain disulfide bond. 13. The isol ated, al phadbeta7 heterodi ner

speci fic anty g@gly&iptmgic@]g,rigﬁ b Nefrocl aim 12 wherein the Iight chain

constant regjon is sel ect from consi sting of:a) a pol ypeptide
conpri si ng %)EQPP]ES”RE.%‘?@?M% 4516%1(3?1%))&% gllsglép@i't | east 98% i deZ]ti cgl %/g EEQ | D
NO 70; c) achpairyipesptide deingavinngp i saveneras stioh ig SR B 7 Gisonswtichfopg tve, | N SEQ

ICD NO 70 }crQ}E@_@Nﬂﬂjr@mvgﬂeeﬁmﬁl%d/&brt&ﬁi,nalfa@iélﬁ acth gsfvia Men Jéhl&\lga;raﬁma! OIand]{ or) b)
-term nal am no ac ve heen renoved: an a .pol ypepti de of a), or
o) i cn 1 neor SRR ey A MO BER P s RER at PR BRI Ry ons - and t he
heavy chainththepagtchat copstagi regionjisselsedddiomdy eforpensisiiee djr oup consisting of: a') a
pol ypept i de.§ ampkhepliddGonPEShd PNMONGZ2; b' ) a pol ypeptide at | east 90%
identical t9,.SEQ ID NQOQ.72: C'. a | i.de having an am no acid sequence
as set fortﬁ)ia %@%1@9%#@3&%&&?&“&)&2 two, three, four or five

N-t erm nal &nd/popeglide bavine aadminzprrcid epdecssedssehianien B P N@abiatvhiinek. o'0) a

pol ypept i demak, réur pr, fivBNYer@ihal @nd)or GhdrGital kNGO LRP LAt BSn RMAEe@lndTOr €

post-rr ans| ia(:)orllaI tide qia’éib %‘rtci’)owr}l%h 'n:(lz‘él'ora'%‘ers] orileSOO| al e(% -tr aslle[?igrlaé4b&1t1 1(:7' rl‘llset er odi mer
specific an ig%r?’pf)pl ndi n grotel n avrf)ng an 6poq‘ ess { an 38 ng/m in a
CD4+ nenory T cell binding assay. 15. The isol ated, al phadbeta7 heterodi nmer
speci fi c ant i gensobictdiphgbdod7 Qét@bdindd kpe€fiddniiged BindMyi pediidtasingin EECHRD 1e@fthahess t han
10 ng/ M jn [ nory.- T..eel.l binding assay. 16. An isol ated,

al pha4bet%‘Fg/ﬁ‘é%;ﬁ%%n%n?mg%%egl&%%gaasﬁ¥'i gen binding protein having an 1C50 in
a MAACAM conpetition assay of less than 30 ng/m 17. The isol ated,

al phadbeta7 hemernsagdtd@phaspeTliclectogimanbdcgie tutpdnmeidingprpti@ bRlain Ofwhidhaisah 16 whi ch
has an | 1 i VA M conpetition assay. 18. An

i sol at ed,cﬁgf)g 1355%2@5(1)5?@%21{13?82%%0%%5@})1 3 %S?ﬁ%i gen binding protein that

bi nds an S250N rnut ant of al hadbeta7. 19. An isolated nucleic acid that
encodes tise amiigenrdhipidbdig hperadiedr peafic Afldén BifkBng@lotedd lavilman I¢J0iaugh 18. 20. A

vector CofRrkdSh Rtk LUFbALCnAGHY AT cl al m 19.

17. The isolated, alpha4beta?7 heterodimer specific antigen binding protein of claim 16 which has an

IC50 of less than 10 ng/ml in a MAdCAM competition assay.

18. An isolated, alpha4beta7 heterodimer specific antigen binding protein that binds an S250N mutant
of alhadbeta?.

19. An isolated nucleic acid that encodes the antigen binding protein of any one of claims 1 through
18.

20. A vector comprising the nucleic acid of claim 19.

21. An isolated host cell transfected or transformed with the vector of claim 20.

22. A method for the production of an antigen binding protein comprising culturing the host cell of

claim 21 under conditions promoting expression and recovering the protein from the culture medium.
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21. An isolated host cell rransfected or transforned with the vector of
claim20. 22. A nethod for the production of an antigen binding protein
conpri si myoeuiorwrisag the host cell of claim 21 under comrdirtuseons/opr4enot i ng
expression and recovering the protein fromthe culture nmedium23. A
conposition conprising the pol ypeptide of any one of clains 1 through 18
and a physiologically acceptable diluent, excipient or carrier. 24. A

met hod of inhibiting at | east one activity of al phadbeta7, conprising
contacti n;g a CRlomp&¥idK mhﬁgt@lpagﬁﬁta@mzy%kmlatnm nabighadhet a7

het er odi %ﬁgroteln according to any one of clains

1 througH’ §ﬁ§ha?ﬁ%%E ‘%t‘VSWm%Pr cell to MMAACAM | is partially or
fully inhibited. 25. A nmethod of inhibiting trafficking of cells expressing

al phadbeta7 to ﬁlém usﬁm&@@ma&ioﬂ@a&% l)tsalﬂlm&ﬂeéé&fn%ﬁx% cma%wu, conpri si ng
et er oct e SpaEr e B BNER SR R s Bt et Rnsatfd PG TS Ay e W ol ai s
1through<m8d§u@hlﬂh@%hH@h@§m@ﬁmﬁ®H@W@C@@bMAﬂQNN%dﬂﬁWMWOF@Hp@m@WélIy or
fully inhibited. 26. A nethod of treating an individual afflicted with a
;Fgﬂ;‘z%g[&gg htagﬁ & ttk?olzl Iog 1%11db1t1 ﬁﬁraf%&p%ro?g{lﬁl e%gsreess}l r aﬁlphaéfsblet?] %&gz]c&%(,%ﬂ?)?slmgg cgf( 81:: Ie: ;S Ingg
admi ni st exrerg MAdszsMel <r0wdmsmgd@&1|cnntg hecllcmgsies aﬂﬁl@hetaié@fb? @uhn‘@etﬁdle@lm}mm 23 in am
amount sufpicire iaﬁi'g&n btirfam'g ﬂbtieib iaacortnh@o tuyahé dtCKinR @ t@fuglCBIshch 1RXPKSSSIf B cell
alpha4beta§1m§ 1§§u Ehpg cells expressing MAACAM | . 27. The net hod
of claim® erei con ron is inflammatory bowel disease 28. The

nmet hod of cl aim 27 mhereln the condition is selected fromthe group

consi sti ng. of Ah@Riat trevithg GOhditilnal, afff¥With c@hls@@sﬁacte%h b@ﬁapgﬂoﬁﬂas e

gp?m’ I)gg_![ tﬁal?tjleclél é) e‘?l% éxgreegl&ng élok%?lgeg ‘ioqgs%egs%(l())n?‘ tng’lg%(i ls expsressné%SI P l\!rl]Y comprising

gast r oent aémintﬁe%r}g tﬁﬁhﬁmfﬂmé}éﬁh@t qoglpqslégrmcw% t‘%afﬁat‘féf"3 ip P élwetcsll%@%wnh&ﬁ &ei | eoanal
anast onostagickidSof celif exprmtnh aiphadetat loaksirs 28mpakiey RilstxiriiencangdiAm-on i s sel ect ed
fromthe group consisting of pancreatitis, insulin dependent di abetes
mellirus, mastitis, cholecystitis, cholangiti ericholangitis, chronic
bronchiti%; cH@éﬁﬁ@ﬁ§fﬁﬂ@P%W@mmﬁgvﬁﬁﬁméﬁﬂl %ﬁ@y dipgashost di sease. 30. An
i sol ated pol ynucl eotide sufficient for use as a hybrldlzatlon probe, PCR
Pri IMer 0r,SeAUGNELNG POLITES wdiind Sndioh [ A0 hoPhe bR ANShELFuBGkA ol ecul e

of claim19 or It
colitis, Crohn's dlsease eliac dlsease (nontropical Sprue), enteropathy associated with seronegative

arthropathies, microscopic or collagenous colitis, eosinophilic gastroenteritis, and pouchitis resulting after

proctocolectomy and ileoanal anastomosis.

29. The method of claim 26 wherein the condition is selected from the group consisting of
pancreatitis, insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,

chronic bronchitis, chronic sinusitis, asthma and graft versus host disease.

30. An isolated polynucleotide sufficient for use as a hybridization probe, PCR primer or sequencing

primer that is a fragment of the nucleic acid molecule of claim 19 or its complement.
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