Antihodies that bind alpha4 and inhibit binding of alphadbetal to VCAM-1 and ﬁbroneotion
mapped te a 52-amino acid region of alphad, between residues 152 and 203 (Schiffer et al,, . Biol.
Chem, 270:14270; 1995). Tidswell et al. (J. Immuno 159:1497; 1997) identified domains of beta7 that
are fmportant in binding to MAACAM-1, utilizing & penel of antibodies that bind beta7 in a
mouse/hman chimeric beta7 subunit approach. They found that six of seven antibodies that inhibited
binding to MAJCAM-1 and E-cadherin mapped to & region comprising amino acids 176 through 250,
which appears to have homology to the metal-ion dependent adhesion site (MIDAS) of other integrin
subunits. One of the antibodies used by Tidswell et al. was an alphadbeta7 heterodimer specific
antibody referred to as ACT-1.

The ACT-1 antibody was originally described by Lazarovitz et al. (I, Immunol. 133:1857;
1984} as an antibody developed by immunizing mice with humean tetanus foxoid-specific T lymphocyte
line from PBMC, Later it was shown that ACT-1 binds to the alphadbeta? heterodimer specifically
(Schweighoffer et al., J. Immmumnol, 151:717, 1993). While ACT-1 does not bind murine alphadbeta?, it
does bind alphadbeia? from least some non-human primate species, and has been shown to atienuate
spontaneous colitis in captive cotton-top tamaring (Hesterberg et al,, (Gastroenterology 111:1373; 1996)

ACT-1 has been humanized and evaluated as 2 hman therapeutic In ulcerative colitis {Feagan
et al., N Engl J Med, 352:2499; 2005), and recently in Crohn’s disease (Feagan et 2l, Clinical
CGastroenterology and Hepatology, 6:1370, 2008).  Humamzed ACT-1, also known as vedolizumab, is
described tn WO 98/06248 and US patent 7,147,85, as weil as WO (07/061679 and US 2007-6122404.
Another humanized antibody, natalizumab (Tysabri®), has been used fo weat Crohn's disease,
Natalizumab is a humanized version of an alphad-specific murine antibody. Vedohzumab has been
shown to lead 10 2 neutralizing anti-humanized antibody response in a portion of patients, and
natatizumab has been associated with progressive multifocal leukoencephalopathy (PML), a
newrological disorder that 1s assoclated with reactivation of prior infecton with JC virus in
immunocompromised individuals. Accordingly, there is a need for a therapeutic agent that amehorates

these disadvantages while disrupting the aiphadbeta7/MAdCAM-1 pathway,
SUMMARY OF THE INVENTION

In a first aspect, the present invention refers to an isolated, alphadbeta7 heterodimer

specific antigen binding protein

having a heavy chain varieble region comprising CDR1, CDR2 and CDR2 from SEQ ID
NO:37, and & light chain variable region comprising CDR1, CDR2 and CDR3 from SEQ ID
NO:S.

In a second aspect, the present invention refers to an isolated, alphadbeta’

heterodimer specific antigen binding

protein having a heavy chain variable region and a light chain variable region, wherein the
heavy chain variabie region is encoded by a nucleic acid that encodes SEQ ID NO:37, and
the light chain varizble region is encoded by a niucleic acid that encodes SEQ ID NO:5.

Int a third aspect, the present invention refers to a composition for treating

inflammatory bowel disease, pancreatitis,
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insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the

protein as defined in anyone of claims 1 to 18 and a physiologically acceptable diluent,

excipient or carrier.

In a fourth aspect, the present invention refers to an isolated nucleic acid that encodes

the antigen binding protein of the present invention.

In a fifth aspect, the present invention refers to a vector comprising the nucleic acid

of the present invention.

In a sixth aspect, the present invention refers to an isolated host cell transfected or

transformed with the vector of the present invention.

In a seventh aspect, the present invention refers to a method for the production of an

antigen binding protein comprising culturing the host cell of the present invention to express

the protein and recovering the protein from the culture medium.

In one example. it is describedas

ides an isolated antigen binding protein that
specifically binds to human alphadbeta’ (Le., an alphadbeta? heterodimer specific antigen binding

protein}. In another exampleaspestofthe-invention, the antigen binding protetn specifically binds to the
alphadbeta’ of a non-human primate, a cynomologous monkey, a chimpanzee, a non-primate mammal,

a rodent, 2 mouse, a rat, a hamster, a guinea pig, a cat, or a dog. In another grampleembodiment, the isolated
antigen binding protein comprises a human antibody; a chimeric antibody; a monoclonal antibody: a

recombinant antibody; an antigen-binding antibody fragment; a single chain antibody; a diabody: a

triabody, a tetrabody; a Fab fragment; 2 F(ab'), fragment; 2 domain antibody; an IgD antibody; an IgE

antibody; an IgM antibody; an IgG1 antibody; an IgG2 antibody; an 1eG3 anitbody; an 1gG4 antibody;

or an 1g(G4 antibody having at Jeast one mutation in a hinge region that alleviates a tendency to form

intra~H chain disulfide bend. In another gxampleaspest, the isolated antigen binding protein comprises a heavy
chain constant region from one of the aforementioned antibodies; in another exampleaspest, the constant region

1s a polypeptide comprising SEQ ID NO:72; a polypeptide at least 90% identical to SEQ ID NC:72: a
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polypeptide having an amino actd sequence as set forth in SEQ 1D NO:72 from which one, two, three,

four or five N-terminal and/or C-terminal amino acids have been removed; or one of the afore-

mentioned polypeptides which incorporates one or more post-transiational modifications. In one
embedimenicxample, the tsolated antigen binding protein comprises a kappa light chain censtant region, in
another it comprises a lambda light chain region. In one smbedimentexample, the light chain constant region is
a polypeptide comprising SEQ ID NG:70; 2 polypeptide at least 90% identical to SEQ ID NG:70; a

polypeptide having an amino acid sequence as set forth in SEQ ID NO:7¢ from which one, two, three,

four or five N-terminal and/or C-terminal amino acids have been removed; or one of the afore-

mentioned polypepiides which incorporates one or more post-translational modifications

One example. it is describedembodimnentof the present-invention-provides an alphadbeta’ heterodimer specific

antigen binding protein having 2 heavy chain and a tight chain, each of which comprise one or more
complementarity determining regions, or CDRs. In another exampleaspect-of the-dnvention, the heavy chain
variabls region comprises CDR1, CDR2 and CDR3 and a light chain variable region comprises CDRI,

CDR2 and CDR3, wherein gach respective CDR is selected from the group consisting of the Iight chain

CDRI, CDR2 and CDR3 from SEQ 1D NQ:55, and the heavy chain CDR1, CDR2 and CDR3 from

SEQ ID NO:58; the light chain CDRY, CDR2 and CDR3 from SEQ 1D NO:56, and the heavy chain

CDR1, CDR2 and CDR3 from SEQ ID N(:59; and the light chain CDR1, CDR2 and CDR3 from SEQ

ID NO:57, and the heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:60,

In another exampleaspest-of-the-invention, the heavy chain variable region further comprises four
framework regions (FRs) designated FRI1, FR2, FR3 andFR4, and the light chain variable region

e

further comprises four framework regions {FRs) designated FR1, FRZ, FR3 andFR4. In one aspect, the
FRs are selecied Fom the same SEQ ID NGO as the CDRs; in another, the FRs are sclecled fom a

different SEQ ID NO. In a further example. it 15 describedembedinrent-the-favention-provides an alphadbeta? heterodimer

specific antigen binding protein wherein the light chain variable region comprises SEQ ID NO:55, and
the heavy chain variable region comprises SFQ ID NO:58; the light chain variable region comprises
SEQ ID NO:56, and the heavy chain variable region comprises SEQ ID NO:59; or the light chain
variable region comprises SEQ ID NO:57, and the heavy chain variable region comprises SEQ ID
NO:60. _
In another example, i is descrﬁaedaa@e&%eﬂh@%ﬂ&eaﬁh&ﬁf@ﬁ%%&@ﬁ—p%@%é@ﬁ an isolated alphadbeta?

heterodimer specific antigen binding protein, having 2 heavy chain and a light chain, each of which

comprise one or more complementarity determining regions, or CDRs. In another example.aspect-of-the
invention: the heavy chain variable region comprises CDR1, CDR2 and CIDR3 and the light chain

variable region comprises CDR1, CDR2 and CDR3. In one examplesmbodiment, the light chain CDRs are
selected from the group consisting of 2 CDR1, CDR2 and CDR3 at least 90% identical to a CDRI,

CDR2 and CDR3, respectively, of SEQ ID NO: 3; 2 CDR1, CDR2 and CDR3 at Ieast 90% identical to

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

identical fo a CDR1, CDR2 and CDR3, respectively, of SEQ ID NG: 7; a CDR1, CDRZ 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:

24; and the heavy chain varable CDR1, CDR2 and CDR3 are from SEQ 1D NO:58.
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In another exampleaspect-of-the-invention, the heavy chain variable region further comprises four
framework regions (FRs) designated FRI1, FR2, FR3 and¥R4, aud the light chain variable region
further comprises four framework regions (FRs) designated FR1, FR2, FR3 andFR4. In one examplesspest, the
FRs are selected from the same SEQ ID NO as the CDRs; in another, the FRs are selected from a
5 different SEQ ID NO. In a further example. if is describedembediment-the-nvention-prevides an alphadbeta7 heterodimer

specific antigen binding protein wherein the hght chain variable region is selected from the group
consisting of a light chain variable region at least 90% wdentical to SEQ 1D NO:3; a light chain variable
region af least 90% identical to SEQ ID NO:5; a light chain variable region at least 90% identical to
SEQ ID NO7; alight chain variable region at least 90% identical to SEQ ID NO:22; and 2 hight chain
10 variable region af least 90% identicai to SEQ ID NO:24; and the heavy chain variable region
comprises SEQ ID NO:5SE.
Anocther example describesaspeet-of-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 the light chain CDR1, CDR2 and
15 CDR3 are selected from the group consisting of &« CDR1, CDR2 and CDR3 at least 90% identical to a
CDR1, CDR2 and CDR3, respectively, of SEQ ID NO:12; a CDR1, CDRZ and CDR3 at least 50%
identical to a CDR1, CDR2 and CDR3, respectively, of SEQ ID NO: 25; and 2 CDR1, 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 CDRI1, CDR2 and
20 CDR3 at least 90% identical to a CDRI, CDR2 and CDR3, respectively, of SEQ ID NO:41 and a
CDR1, CDR2 and CDR3 at least 90% identical to a CDR1, CDR2 and CDR3, respectively, of SEQ 1D
NO»:54. In one exanplesmbodiment, 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 1D NOs: 12, 25 and 26, and the heavy
variable region is selected from the group consisting of variable regions that are at least 90% identical
25 toany one of SEQ ID NOs:41 and 54. In another exampleaspectoftheinvention, the heavy chain variable
region further comprises four framework regions {FRs) designated FR1, FR2, FR3 andFR4, and the
ligit chain variable region further comprises four frameworl regions {FRs} designaied FR1, FR2, FR3
andFR4. In one exampleaspeet, the FRe are selected from the same SEQ ID NO as the CDRs; in another, the
FRs axe selected from a different SEQ ID NO.
30 In one example. it is describedesmbeodiment-the-invention-provides an isolated, alphadbeta7 heterodimer specific

antigen binding protein having a heavy chaimn variable region comprising CDR1, CDR2 and CDR3 and

a light chain variable region comprising CDR1, CDR2 and CDR3, wherein cach respective CDR s at
least 90% identical to 2 CDR selected fom the group consisting of a light chain CDR1, CDRZ and
CDR3 from SEQ ID NO; 10, and a heavy chain CDR1, CDR2 and CDR3 from SEQ D NO:38; a light
35 ¢hain CDR1L, CDR2 and CDR3 from SEQ ID NO:2, and & heavy chain CDR1, CDR2 and CDR3 from
SEQ ID NO:30; 2 light chain CDRE, CDR2 and CDR3 from SEQ ID NOx:20, and a heavy chain CDR,
CDR2 and CDR3 from SEQ ID NO:51; a light chaim CDR1, CDR2 and CDR3 from SEQ ID NO:11,
and a heavy chain CDR1, CDR2Z and CDR3 from SEQ ID N(O:39; a Hight 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

2
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SEQ ID NO:46; a light chain CDRI, CDR2 and CDR3 from SEQ ID NQ:8, and a heavy chain CDRI,
CDR2 and CDR3 from SEQ 1D NO:36; a light chain CDR1, CDR2 and CDR3 from SEQ ID NO:19,
and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:49; a light chain CDRI, CDR2 and
CDR3 from SEQ ID NO:18, and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:47; a Light
chain CDR1, CDR2 and CDR3 from SEQ ID NQO:21, and a heavy ¢hain CDRI, CDR2 and CDR3 from
SEQ ID NO:52; a light chain CDRI, CDR2 and CDR3 from SEQ ID NO:3, and a heavy chain CDRI,
CDR2 and CDR3 from SEQ ID NO:31; a light chain CDR1, CDR2 and CDR3 from SEQ ID NO:7,
and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:35; a light chain CDRI, CDR2 and
CDR3 from SEQ ID NO:6, and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:34; a light
chain CDR1, CDR2 and CDR3 from SEQ ID NO:1, and & heavy chain CDRI, CDRZ and CDR3 from
SEQ ID NO:29; a light chain CDR1, CDR2 and CDR3 from SEQ ID NO:22, and a heavy chain CDR1,
CDR2 and CDR3 from SEQ 1D NO:50; a light chain CDRI, CDR2 and CDR3 from SEQ ID NO:24,
and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:40; a light chain CDR1, CDR2 and
CDR3 from SEQ ID NO:9, and & heavy chain CDRI, CDR2 and CDR3 fom SEQ ID NO:37; a light
chain CDR1, CDR2 and CDR3 from SEQ ID NO:4, and a heavy chain CDR1, CDR2 and CDR3 from
SEQ ID N(»:32; a light chain CDR1I, CDR2 and CDR3 from SEQ ID NO:28, and a heavy chain CDR1,
CDR2 and CDR3 from SEQ ID NO:53; a light chain CDR1, CDR2 and CDR3 from SEQ ID NO:16,
and z heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:45; 2 fight chain CDRI, CDR2 and
CDR3 from SEQ 1D NOn 15, an*d a heavy chain CDR1, CDR2 and CDR3 from SEQ ID N(:44; a Light
chain CDR1, CDR2 and CDR3 from SEQ IN N(M:14, and 2 heavy chain CDR1, CDRZ and CDR3 from
SEQ ID N(:43; a Hight chain CDR1, CDR2 and CDR3 from SEQ ID NO:27, and a heavy chain CDRI,
CDR2 and CDR3 fom SEQ ID NO:43; 2 tight cham CDR1, CDR2 and CDR3 from SEQ ID NO:5,
and a heavy chain CDR1, CDR2 and CDR3 from SEQ [D NO:33; a light chain CDRI, CDR2 and
CDR3 from SEQ ID NO:12, and & heavy chain CDR1, CDR2 and CDR2 {rom SEQ ID NO:41; alight
chain CDRL, CDR2 and CDR3 from SEQ 1D NO:23, and a heavy chain CDR1, CDR2 and CDR3 from
SEQ ID NO:48: & light chain CDR1, CDR2 and CDR3 from SEQ ID NO:25, and & heavy chain CDRI,
CDR2 and CDR3 from SEQ ID NO:54; and 2 light chain CDR1, CDR2 and CDR3 from SEQ 1D
NO:26, and a heavy chain CDR1, CDR2 and CDR3 from SEQ ID NO:54, In another gxampleaspest, the heavy
chain and Hght chain CDRs are identical to the respective CDRs of the recited SEQ ID NOs. In one
exampleembodiment-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 gxampleaspeet, 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 exampleembediment, an alphadbeta” heterodimer specific antigen binding protein
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
ieast 90% identical to SEQ ID N(: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
at least 90% identical to SEQ ID NO:51; the light chain variable region is at ieast 90% identical to SEQ
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ID'NO:11, and the heavy cham variable region is at least 90% identical to SEQ 1D NO:39; the light
chain variable region is at least 90% 1dentical to SEQ ID N(O:13, and the beavy chain variable region is
at least 90% identical to SEQ 1D N(O:42; the light chain variable region is at least 90% identical to SEQ
ID NQ: 17, and the heavy chain variable region is at least 90% identical to SEQ ID N(»:46; the light
chain variable region 1s at least 90% identical to SEQ 1D NO:&, and the heavy chain variable region is
at least 90% 1dentical to SEQ ID NO:36; the light cham variable region is at least 90% identical to SEQ
ID N(»:19, and the heavy chain variable region is at least 90% identical to SEQ 1D NO:49; the light
chain variable region is at least 90% identical to SEQ ID NO:18, and the heavy chain variable region is
at least 0% identical to SEQ 1D N(:47; the Light cham variable region is at least 90% identical to SEQ
IDNQ:21, and the heavy chain variable region is at least 90% identical to SEQ ID NO:52; the hight
chain variable region is at least 90% identical to SEQ ID NO'3, and the heavy chain vaniable region is
at least 30% identical to SEQ 1D NO:31; the light chain variable region is at least 90% wdentical to SEQ
ID NG:7, and the heavy chain variable region is at least 90% identical to SEQ ID N(O;35; the light
chain variable region 1s at lsast 90% identical to SEQ ID NO:4, and the heavy chain variable region is
at least 90% 1dentical to SEQ ID NO:34; the hight chain variable region is at least 90% idenstical to SEQ
1D NO: 1, and the heavy chain variable region 1s at least 90% identical to SEQ ID N(:29; the Light
chain vartable region is at least 90% identical to SEQ ID N(:22, and the heavy chain variabie region is
at least 90% identical to SEQ ID NO:50; the light chain variable region is at least 90% identical to SEQ
ID NO:24, and the heavy chain variable region is at least 90% identical o SEQ ID NO:40; the light
chain variable region is at least 90% identical to SEQ ID NO:9, and the heavy chain variable region is
at least 90% identical to SEQ 1D NG:37; the light cham variable region is at Igast 90% identical to SEQ
1D NO:4, and the heavy chain varizble region is at least 90% identical to SEQ ID N(O:32; the Heht
chain variable region is at least 90% identical to SEQ ID N(O:28, and the heavy chain variable region is
at least 0% identical to SEQ ID NO:53; the light chain variable region is at least 90% identical 1o SEQ
ID NO:16, and the heavy chain variable region is at least 90% identical 1o SEQ ID NO:45; the light
chain variable region is at least 90% identical to SEQ ID NO:15, and the keavy chain variable region is
at least 90% identical to SEQ 1D N(O:44; the hght chaio variable region is at least 90% identical to SEQ
ID NO:14, and the heavy chain variable region is at Jeast 90% identical to SEQ ID N(:43; the light
chain variable region is at least 90% identical to SEQ 1D N(O:27, and the heavy chain variable region is
at least 90% identical to SEQ ID NO:43; the light chain variable region is &l least 90% identical to SEQ
ID NO:5, and the heavy cham variable region is at least $0% identical 10 SEQ ID NO:33; the hght
chain variable region is at least 90% identical o SEQ 1D NO:12, and the heavy chain vanable region is
at least 90% identical to SEQ ID NO:41; the light cham variable region is at least 90% identical to SEQ
ID NO:23, and the heavy chain variable region is &l least 90% identical to SEQ ID NO:48; the Iight
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 1o SEQ ID NO:54, In

another exampleaspast, the heavy cham and light chain variable regions are identical to the respective variable

regions of the recited SEQ ID NOs.
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One example describesaspest-ofthespvengon-provides an isolated, alphadbeta7 heterodimer specific antigen
binding protein having an EC50 of less than 35 ng/ml in a CD4+ memory T cell binding assay; another
describespresvides an isolated, alphadbeta7 heterodimer specific antigen binding which has an EC30 of less than
10 ng/m) in a CD4+ memory T cell binding assay. In another exampleerabodiment, 1t is describedtheinvention-provides an
isolated, alphadbeta? heterodimer specific antigen binding protein having an IC50 in a MAJCAM
competition assay of less than 30 ng/m; in another i provided an isolated, alphasbeta” heterodimer
specific antigen binding which has an IC50 of less than 10 ng/ml in a MAACAM competition assay.

One example describesaspect-of-the-invention-provides an isolated, alphadbeta’ heterodimer specific antigen binding
protein that binds an S250N mutant of alhadbeta?.

In one exampleaspect-of-the-invention, it is describedthe present-ipvention-provides nucleic acids encoding the
aforementioned polypeptides. In another exampleaspeet-ofthefnvention the nucleic acid is a vector. In another
examplesmbediment-of-the-invention, the-dnvention-provides-host cells transformed or transfected with the inventive nucleic
acids gre described. In another exampleaspest-efthe-tnveption, there is describedprevided a method of preparing a

polypeptide comprising incubating the host cells under conditions promoting expression of the
polypeptides and harvesting the polypeptides.

In another gxampleespest, it is describedthe-presentinvention-prevides an isolated cell that secretes an antigen
binding protein that binds alphadbeta’. In another exampleembediment, the cell is a hybridoma. In another

exampleembodiment, it is describedibe

s a method of making an antigen binding protein that
specifically binds alphadbeta? (i.e., human alphadbeta). comprising incubating said isclated cell under

conditions that allow it {o express said antigen binding proteit.

In one examplesspest, it is describedd eseni- Ve revides an isolated antigen binding protein that
specifically binds to an alphadbeta’ heterodimer. In another gxampleembediment, the isolated antigen binding

protein, when bound to a human alphadbeta’, inhibits binding of alphadbeta? to MAJCAM-1.

Accordingly, one example describesembediment-oi-the-nventionpresades a method of inhibiting at jeast one activity of

alphadbeta?, comprising contaciing a cell expressing aiphadbeta? with an alphadbeta? heterodimer-

specific antigen binding protein such that the activity is partially or fully inhibited. In one exampleaspeet, such
method is carried out in vive. In one examplesspeet-ofthe-dnvention, the isolated antigen binding protein
inhibits adhesion of cells expressing alphadbeta7 to cells expressing MAJCAM-1. In yet another
exampicaspestefthednvention, the isclated antigen binding protein nhibits trafficking of cells expressing
alphadbeta’ to areas or tissues populated by cells expressing MAGCAM-1; in one example ~efsuchasn
embeadiment; the isolated antigen binding proteins inhibit trafficking of lymphocytes to the gut.
In another examplesspest, it s describedthe present-invent ravides a pharmaceutical composition comprising the

antigen binding protein. In one exampleembodiment, i 15 describedthe presentinventionprevides a method of treating a
condition in 2 subject comprising administering the pharmaceutical composition 1o the subject, wherein

the condition is treatable by reducing the activity (partialty or fully) of alphadbeta’ in the subject. In

another exampleersbediment, the subject is 2 human being. In another gxampleembediment, the condition is an
inflammatory condition of the gastrointestinal system. Thus, there is describedsrovided a method of treating an
individual afflicted with a condition characterized by mappropriate trafficking of cells expressing

alphadbeta’ 1o tissues comprising cells expressimg MAJCAM, comprising adminisiering to the

indtvidual an alphadbeta? heterodimer specific antigen binding protein in am amount sufficient to
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inhibit (partially or fully) the trafficking of cells expressing alphadbeta? to tissues comprising celis

expressing MAJCAM. In one exampleembadinent, the condition is inflammatory bowel disease, for example,
wlcerative colitis, Crolm's disease, Celiac disease (nontropical Sprue), enteropathy associated with

seroncgative arthropathies, microscopic ar collagenous colitis, eosinophilic gastroenteritis, or pouchitis

resulting after proctocolectomy and ileoanal anastomosis. In another exampieembediment, the condition is §
pancreatitis, insulin-dependent diabeies mellites, mastitis, cholecystitis, cholangitis, pericholangitis,

chromic bronchitis, chronic sinusitis, asthma or graft versus host disease.

In another exampleembodiment, the method further comprises administering to the subject a second
treatment. In another exampleembediment, the second treatment 15 administered fo the subject before and/or
simultaneously with and/or afier the pharmaceutical composition is adminisiered 1o the subject. In
another exampleembodiment, the second treatment comprises an apti-inflammatory agent. In another
exampleenbedinsent, the second pharmaceutical composition comprises an agent selected from the group
consisting of non-steroidal anti-inflammatory drags, steroids, and immunomodulating agents. In
another exampleembediment, the method comprises administering to the subject a third treatment.

In another exampleaspest, it is describedthe-presentinvention-provides 2 method of increasing the longevity of a

subject comprising administering to the subject the pharmaceutical composition. In another examplecaspesct,the

it is describedpresent invention-provides a method of decreasing aiphadbeta? activity in a subject in need thereof
comprising administering to the subject the pharmaceutical composition. In another exampleaspeet, the-present

it is describedinvention provides a method of decreasing alphadbeta7-mediated trafficking (for gxampie,
alphadbetaTmediated gut homing) in a subject in need thereof comprising administering to the subject

the pharmaceutical composition.

DETAJLED DESCRIPTION OF THE INVENTION

The present invention provides compositions, kits, and methods relating to molecules that bind
to the integrin alphadbeta7 (“alphadbeta?”), including molecules that agonize or antagonize
alphadbeta?, such as anti-aiphadbeta”? antibodics, antibody fragments, and antibody derivatives, e.g.,
antagonistic anti-alphadbeta? antibodies, antibody fragments, or antibody derivatives. Also provided
are nucleic acids, and derivatives and fragments thereof, comprising a sequence of nucleatides that
encodes all or 2 portion of 2 polypeptide that binds to alphadbeta?, e.g., a nucleic acid encoding all or
part of an anti-alphadbeta? antibody, antibody fragment, or antibody derivative, plasmids and vectors
comprising such nucleic acids, and cells or cell lines comprising such nucleic acids and/or vectors and
plasmids. The provided methods include, for example, methods of making, identifying, or solating
molecuies that bind 1o alphadbeta’, such as anti-alphadbeta’? antibodies, methods of determining
whether 2 molecule binds 1o alphadbeta?, methods of determining whether a molecule agonizes or
antagonizes alphedbeta’, methods of making compositions, such as pharmaceutical compositions,
comprising a molecule that binds to alphadbeta?, and methods for administering a molecule that binds
alphadbeta7 o a subject, for example, methods for treating 2 condition mediated by alphadbeta’, and
for agonizing or antagonizing a biological activity of alphadbeta?, in vive or in vitro.

Polynucleotide and polypeptide sequences are indicated using standaré one- or three-letter

abbreviations. Unless otherwise indicated, each polypeptide sequence has amino terminus at the left
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What is claimed is:

1. An isolated, alphadheta7 heterodimer specific antigen binding protein having a heavy chiin
variable region comprising CDR1, CDR2 and CDR3 and a light chain variable region comprisittg CDR1,
CDR2 and CDR3, wherein each respective CDR is selected from the group consisting of:
a) the light chain CDR1, CDR2 and CDR3 from SEQ 1D NO:55, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:58;
b) the light chain CDR1, CDR2 and CDR3 from SEQ 1 NO:56, and the he
and CDR3 from SEQ ID NO:5%; and
¢) the Light chain CDR1, CDR2 aud CDR3 from SEQ ID NO:57, and t
and CDR3 from SEQ ID NO60,

chain CDR1, CDR2

heavy chain CDR1, CDR2

2. The alphadbeta? heterodimer specific antigen binding prot i of claim 1, selected from the group
consisting of:
) an antigen binding protein wherein the light chain V? ble region comprises SEQ ID NO:35, and
8

the heavy chain variable region comprises SEQ ID NO;

h) an antigen binding protein wheremn the light chgin variable region comprises SEQ ID NO:35
whereir: some, most or all of an N-terminal Glu ig/cyclized, and the heavy chain variable region
comprises SEQ ID NO:58; '
¢} an antigen binding protein wherein the Yight chain variable region comprises SEQ ID NO:56, and
SEQ ID NO:59; and

the light chain variable region comprises SEQ ID NO:57, and

the heavy chain variable region comprig
d)} an antigen binding protein th?i
the heavy chain variable region copfprises SEQ ID NO:60;

3, An isolated, alphadbetal/heterodimer specific antigen binding protein having a heavy chain

R }, CDR2 and CPR3 and a light chain varizhle region comprising CDR1,

variable region comprising CL)

CDR2 and CDR3, wherein flie light chain CDR1, CDR2 and CDR3 are selected from the group consisting

of:

a)a CDRI, CDRY and CDR3 at least 90% identical w a CDR1, CDR2 and CDR3, respectively, of
SEQNO:3; /

1) a CDR1, “DR2 and CDR3 at least 90% identical to 2 CDR1, CDR2 and CDR3, respectively, of
SEQ 1D NO:4;

a a CDR1, CDR2 and CDR3 at least 90% identical to 2 CDRY, CDR2 and CDR3, respectively, of

SEQ ID NO: 22; and
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¢)a CDR1, CDR2 and CDR3 at Jeast 90% identical to a CDR1, CDR2 and CDR3, respectively
SEQ ID NO: 24;
and the heavy chain variable CDR1, CDR2 and CDR3 are from SEQ ID NO:38.

4 The alphadbeta? heterodimer specific antigen binding protein of claim 3, wherg ' the light chain
variabte regior is selected from the group consisting of: '
a) a light chain variable region at least 90% identical to SEQ ID NO:3;
b) & light chain variable region at Jeast 90% ideatical to SEQ ID NG,

¢) a light chain variable region at least 90% identical to SEQ ID NO7,
d) a light chain variable region at least 90% identical o SEQ ID NO:Z and
¢} a light chain variable region at least 90% identical to SEQ 1D NO#24;

and the heavy chain variable region comprises SEQ ID NO:38. '

5. An isofated, aiphadbeta? heterodimer specific antigen ding protein having a heavy chain
variable region comprising CDR1, CDR2 and CDR3 and 2 light chain variable region comprising CDRI,
CDR2 and CDR3, wherein the light chain CDRI, CDRZ
of: o
a)s CDR1, CDRZ and CDR3 at least 90% idsjl/t} 1 to 2 CDR1, CDR2 and CDR3, respectivety, of

apid CDR3 are selected fFom the groun consisting

SEQ ID NO:12;

by a CDR1, CDR2 and CDR3 at least 90% 'ﬁenticai 0 2 CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 25; and /

¢)a CDR1, CDR2 and CDR3 at least d0% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO: 26;
and the heavy chain CDR1, CDR2 .nl CDR3 are selected from the group consisting of:

a’ya CDRI, CDRZ and least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO:4L; and '

b)Y a CDR1, CDR2 and ¢ PR3 ot least 90% identical to a CDR1, CDR2 and CDR3, respectively, of
SEQ ID NO:54. "

6. The alphadbéta? heterodimer specific antigen binding protein of claim 5, wherein the light chain
variable region is, dlected from the group consisting of variable regions that are at Jeast 90% identical to
any one of 0!! WOs: 12, 25 and 26, and the heavy chain variable region is selected from the group

consisling oy variable regions that are at least 90% identical to any cue of SEQ ID NOs:41 and 54.

7.  An isolated, alphadbeta? heterodimer specific antigen binding proteimn having 2 heavy chaip

varighle region comprising CDR1, CDR2 and CDR3 and 2 light chain variable region comprising CDR1,
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CDR2 and CDR3, wherein each respective CDR is at least 90% identical to a CDR selected from the group

consisting of:
a} a light chain CDRI, CDRZ and CDR3 from SEQ 1D NO:10, and a heavy chain CDR1, CDRZ and
CDR3 from SEQ ID NO:38;
by alight chain CDR1, CDR2 and CDR3 from SEQ [D NO:2, and a heavy chain CDR1, ¢
CDR3 from SEG [ NO:30;
¢} = light chain CDR1, CDR2 and CDR3 from SEQ ID NO:20, and 2 heavy chain GDR1, CDR2 and
CDR3 from SEQ ID NO:51; /
dy 2 light chain CDR1, CDRZ and CDR3 from SEQ ID NO:11, end a beavy _,n’ CDR1, CDR2 and
CDR3 fom SEQ 1 NO:39; '
e} ulight chain CDR1, CDRZ and CDR3 from SEQ ID NO:13, and a hg
CDR3 from SEQ ID NO:42; /
£} alight chain CDR1, CDRZ and CDR3 from SEQ ID NO:17, ',.-'“.. heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:46; /
) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:/
CDR3 from SEQ ID NO:36;
1) alight chain CDR1, CDR2 and CDR3 from SEQ T
CDR3 from SEQ ID NO:49,
f)  alightchain CDR1, CDR2 and CDR3 from SEO ID NO:18, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:47, /
i} alght chain CDRI, CDR2 and CDR3 ,c' SEQ ID NO:21, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:52, ’
¥X) alight chain CDR1, CDR2 and C ' from SEQ 1N NO:3, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO:31; '
13 alight chain CDRI1, CDR2 a CDR3 from SEQ 1D NO:7, and a heavy chain CDRI, CDRZ and
CDR3 from SEQ D NO:35; /
m) & light chain CDRY, C ' and CDR3 from SEQ ID NO:6, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ ID NO#4; '
n) & light chain CDRA ' CDR2 and CDR3 from SEQ IT NO:1, and 2 heavy chain CDR1, CDR2 and
CDR3 from SEQ I NC:29;
o) alight chaiy £ DRI, CDR2 and CDR3 from SEQ ID NO»:22, and a heavy chain CDRI, CDDR2 and
CDR3 from SEQ ID NO50,
p) & lighi€hain CDR1, CDR2 and CDR3 from SEQ ID NO:24, and a heavy chain CDRI, CDR2 and
CDR3 fbm SEQ ID NO:40;
g ¢ligh chain CDR1, CDR2 and CDR3 from SEQ ID NO:9, and a heavy chain CDR1, CDR2 and
CpR3 from SEQ ID NO'37;

R2 and

dvy chain CDR1, CDR2 and

and a heavy chain CDR1, CDR2 and

N(:19, and a heavy chain CDRI, CDR2 and
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r) & light chain CDR1, CDR2 and CDR3 from SEQ ID NO:4, and a heavy chain CDR1, CDR2 and /
CDR3 from SEQ ID NO:32; /
s} alight chain CDR1, CDRZ and CDR3 from SEQ ID NO:28, and a heavy chain CDR1, CDR 5 and
CDR3 from SEQ ID NO:53; "

t) alight chain CDR1, CDR2 and CDR3 from SEQ ID NO:16, and a heavy chain CDR1
CDR3 from SEQ ID NO:45; /
w) & light chain CDR1, CDR2 and CDR3 from SEQ ID NO:15, and a heavy chain @Ri CDR2 and
CDR3 from SEQ ID NO:44;
v) & light chain CDRI, CDR2 and CDR3 from SEQ ID NO:14, and a heavy cf ain CDR1, CDR2 and
CDR3 from SEQ ID NO:43;
w) a light chain CDR1, CDR2 and CDR3 from SEQ D NO:27, and a f--=' chain CDR1, CDRZ and
CDR3 from SEQ ID NO:43; '

%) @ light chain CDR1, CDR2 and CDR3 from SEQ ID NO:5, and,
CDR3 from SEQ ID NO:33; ) '
¥} a light chain CDR1, CDR2 and CDR3 from SEQ ID NO;,
CDR3 from SEQ ID NO:41; /
7) alight chain CDR1, CDR2 and CDR3 from SEQ Iyh
CDR3 from SEQ ID NO:48; '
a") a light chain CDRI, CDR2 and CDR3 from S o
CDR3 from SEQ ID NO:54; and
v} alight chain CDR1, CDR2 and CDR3 r'- SEQ ID NO:26, and a heavy chain CDR1, CDR2 and
CDR3 from SEQ 1D NO:54.

/CDR2 and

heavy chain CDR1, CDRZ and
and a heavy chain CDR1, CDR2 and
(3:23, and a heavy chain CDR1, CDR2 and

0 ID NO:25, and 2 heavy chain CDR1, CDR2 and

The aiphadbeta? heterodimner sps iﬁc antigen binding protein of claim 7, wherein each respective
CDR is selected from the group consigfing of:

a} the Hght chain CDRI, C ’O and CHOR3 from SEQ ID NO:10, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID N38;

b) the light chain CDR] and CDR3 from SEQ 1D NO:2, and the heavy chain CDR1, CDR2
and CDR3 from SEQ Ji NO:30;

¢) the light chain f CDR2 and CDR3 from SEQ 1D NO:20, and the heavy chain CDR1, CDR2
and CDR3 from BEQ ID NO:51,

d) the light ghain CDR1, CDR2 and CDR3 from SEQ ID NO:11, and the heavy chain CDR1, CDR2
and CDR3 £ 'om SEQ ID NO:39;

e) the, chain CDRI, CDR2 and CDR3 from SEQ ID NO:13, and the heavy chain CDR1, CDR2
and GIOR3 from SEQ 1D NO:42;

he light ¢hain CDR1, CDR2 and CDR3 from SEQ D NO:17, and the heavy chain CDR1, CDR2
And CDR3 from SEQ ID NO:46;
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g) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:8, and the heavy chain CDRI, CDR2,
and CDR3 from SEQ ID NO:36;
h)  the light chain CDR1, CDR2 and CDR3 from SEQ ID N(:19, and the heavy chain CDR1 ,CDR2
and CDR3 from SEQ 1D NO:49; ‘
i} the light chain CDR1, CDR2 and CDR3 from SEG ID NO:18, and the heavy chain RI CDR2
and CDR3 from SEQ 1D NO:47; '
i) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:21, and the heavy chéin CDR1, CDR2
and CDR3 from SEQ ID NO:52;
) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:3, and the
and CDR3 from SEQ ID NO:31;
i} the light chain CDR1, CDR2 and CDR3 from SEQ ID NOQ'7, and th
and CDR3 from SEQ ID NO:335;
m} the light chain CDR1I, CDR2Z end CDR3 from $EQ D NO:6, Ad the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:34; '
n) the light chain CDR1, CDR2 and CDR3 from 5EQ ID ’J 1, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:29; /

o) the light chain CDR1, CDR2 and CDR3 from SEQ II NO:22, and the hedvy chain CDR1, CBR2
and CDR3 from SEQ ID NO:50; '
p) the light chain CDR1, CDRZ and CDR3 from/ EQ I NO:24, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO:40;

q) the Hght chain CDRY, CDR2 and CD
and CDR3 from SEQ ID NO:37,;

r)  the light chain CDR1, CDRZ and
arn] CDR3 from SEQ ID NO:32Z;
s) the light chain COR1, CDR2and CDR3 from SEQ 1D NO:28, and the heavy chain CDR1, CDR2
and CDR3 from SEQ ID NO: 33,
£)  the light chain CDR1, ¢DR2 and CDR3 from SEQ ID NO:16, and the heavy chain CDR1, CDR2
and CDR3 from SEQ IDANO:45;

u) the light chain CIIR1, CDR2 and CDR3 from SEQ ID NO:13, and the heavy chain CDR1, CDR2
and CDR3 from SBQ 1D NO:44,

v) the light ca{f CDR1, CDR2 and CDR3 from SEQ ID N(O:14, and the heavy chain CDR1, CDR2
and CDR3 figfn SEQ ID NO:43;

w} the : chain CDR1, CDR2 and CDR3 from SEQ ID N(:27, and the heavy chain CDRI, CDR2
and COK3 from SEQ T NO:43;

light chain CDR1, CDR2 and CDR3 from SEQ ID NO:5, and the heavy chain CDRI, CDR2
£ CDR3 from SEQ ID NO:33;

chain CDR]1,CDR2

heavy chain CDR1, CDR2

Tom SEQ ID NO-9, and the heavy chain CDRL, CDRZ

R3 from SEQ ID NO4, and the heavy chain CDR1, CDR2
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v} the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:12, and the heavy chain CDR1, CD
and CDR3 from SHQ ID NO:41;
z) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:23, and the heavy chain CDR1/CDR2
and CDR3 from SEQ T NC:4§;

&’} the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:25, and the heavy chain
and CDR3 from SEQ ID NO:54; and
v°) the light chain CDR1, CDR2 and CDR3 from SEQ ID NO:26, and the heavy ckain CDR1, CDR2
and CDR3 from SEQ ID NO:54.

R1, CDR2

9. The alphatbeta7 heterodimer specific antigen binding protein of claim #, wherein
a) the light chain veriable region is at least 90% identical to SEQ ID N¢ :10, and the heavy chain

variable region is at least 90% identical 1o SEQ ID NO:38, _ "

h)  the light chain variable region is at least 90% identical to SEQ) l NQ:2, and the heavy chain

variable region is at least 90% identical to SEQ 1 NO:30;

¢} the Hght chain variable region is at least 90% identical to, D NO:20, and the heavy chain
variabie region is at least 90% identical to 8BQ ID NO:51,
' to SEQ ID NO:11, and the heavy chain
varizble region is at least 90% identical to SEQ ID Ng/'39;

i ontical o SEQ ID NO:13, and the heavy chain
variable region is at least 90% identical to SEQ B NO:42;

% identical 1o SEQ ID NO:17, and the heavy chain
Q) 1D NO:46;

ast 90% identical to SEQ ID NO:8, and the heavy cham
to SEQ ID N(O:36;

d) the light chain variable region is at least 90% identi
e) the light chain varieble region is at least 90%

f) the light chain variable region is at least

variable region is at least 90% identical to
@) the light chain variable region is at
variable region is at least 90% identi
h} the light chain variable region 45 at least 90% identical to SEQ ID NO:19, and the heavy chain
variable region is at least 0% idéntical to SEQ 1D N(n49;

i)  the light chain variable r@éﬁm is at least 90% identical to SEQ ID NO:18, and the heavy chain
variable region is at least 9% identical 10 SEQ ID NO:4T;

iy the light chain varigble region is at least 90% identical to SEQ ID NO:21, and the heavy chain
variable region is at Ighst 90% identical to SEQ TD NO:52;

k) the fight chaizy ariable region is at least 90% identical to SEQ ID NO:3, and the heavy chain
variable region i at ieast 90% identical to SBQ ID NO:31;

) the light éhain variable region is at least 90% identical to SEQ ID NO:7, and the heavy chain
variable refion is at least 90% identical to SEQ ID NO:335,;

m) the ht chain variable region is af least 90% identical to SEQ ID NO:6, and the heavy chain
varighle region is at least 90% identical to SEQ U NO:34;
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n) the light chain variable region is at least 90% identical to SEQ ID NO:1, and the heavy chain/
variable region s at least 90% identical to SEQ ID N(:29; y g
o) the fight chain variable region is at least 90% identical t0 SEQ ID NO:22, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:50; "
p) the light chain variable region is at least 90% identical to SEQ IDNO:24, and the eavy chain
variable region is at teast 90% identical to SEQ ID NO:40; _
q) the light chain varisble region is al least 90% identical to SEQ ID NO:9, andy/ ‘
variable region is at least 90% identical to SEQ 1D NO:37, ‘

e heavy chain

r} the light chain variabie region is at jeast 90% identical toc SEQ ID NO: and the heavy chain
variable region is at least 90% identical to SEQ 1D NO:32; /
s) the light chain variable region is at least 90% identical to SEQ ID :28, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:533; y
£y  the light chain variable region is at least 90% identical to 8 41D NO:16, and the heavy chain

variable region is at least 90% identical to SEQ ID NO:45,

u) the light chain variable region is at least 90% identical to SEQ ID NO:15, and the heavy chain
variable region is at least 90% identical to SEQ ID NO:
v} the light chain varisble region is at least 90% idepfical to SEQ 1D NO:14, and the heavy chain
variable reglon is at least %0% identical to SEQ ID 43

w) the light chain variable region is at least 90% jdentical to SEQ 1D NO:27, and the heavy chain
variable tegion is at least 30% identical to SE@ ID NO:43;

¥) the light chain variable region is at leg 0%, idemical to SEQ 1D NO:S, and the beavy chain
variable region is at least 90% identical 3 SEQ ID NO:33;

y) the light chain variabie region is #t least 90% identical to SEQ ID NO:12, and the heavy chain
variable region is at least 90% idepfical to SEQ D NO:41;

z) the light chain variable : is at least 90% identical to SEQ ID NO:23, and the heavy chain
variable region is at least 90% denticai to SHEQ 1D NO48,

a") the light chain variabegion is at least 90% identical to SEQ ID NO:25, and the heavy chain
variable region is at 1ea{)% identical to SEQ ID NO:34; and

b} the light chain v able region is at least 90% identical to SEQ ID NO:26, and the heavy chain
variable region is @ leasi 909, identical to SEQ ID NO:54.

10. The isolg 'd, alphedbeta? heterodimer specific antigen binding protein of claim 9, wherein
a) the light chain variabie region comprises SEQ ID NO:10, and the heavy chain varisble region
SEQ ID NO:38; '
b} light chain variable region comprises SEQ ID NO:2, and the heavy chain variabie region
<G prises SEQ ID NO:30,
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c) the light chain variabte region comprises SEQ ID NO:20, and the heavy chain variable region,
comprises SEQ ID NO:51; /
d) the light chain variable region comprises SEQ ID NO:11, and the heavy chain variabie r'on
comprises SEQ ID NO:39; )

&) the light chain variable region comprises SEQ TD NO:13, and the heavy chain variae region
comprises SEQ ID NO:42Z;

f) the light chain variable region comprises SEQ D NO:17, and the heavy chaigyvariable region
comprises SEQ 1D NO:46,
g) the light chain variable region comprises SEQ ID NO:&, and the heavy ghain variable region
comprises SEQ ID NO:36; _

h} the lght chain variabie region comprises SEQ ID NO:19, and the a chain variable region
comprises SEQ ID NO:49;

i} the light chain variable region comprises SEQ ID NG:18, angd ‘the heavy chain variable region
comprises SEQ ID NO:47, ’

i) the light chain variable region comprises SEQ ID NO: atid the heavy chain variable region
comprises SEQ ID NO:52; ’
k) the light chair varisbie region comprises SEQ (.3, and the heavy chain variable region
comprises SEQ ID NO: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 compris
comprises SEQ ID NG:34,

és/S/EQ 1D NO:6, and the heavy chain variable region

1) the light chain variable region cofaprises SEQ ID NO:1, and the heavy chain variable region
comprises SEQ ID NO:29, .
o) the light chain variable regidn conmprises SEQ ID NO:22, and the heavy chain variable region
comprises SEQ ID NQ:50;
p) the light chain variab}é region comprises SEQ ID NO:24, and the heavy cham varizble region
comprises SEQ ID NOAO;

q) the light chain iable region comprises SEQ ID NO:9, and the heavy chain variable region
comprises SEQ NO:37;
1) the light ciain variable region comprises SEQ 1D NO:4, and the heavy chain variable region
comprises SEQ ID NO:32;
sy the iz ,ht chain variable region comprises SEQ ID NO,28, and the heavy chain variable region
compyibes SEQ ID NO:53;

B/
mprises SEQ ID NO:45;

the light chain variable region comprises SEQ ID NO: 16, and the heavy chain variable region
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u)  the lght chain variable region comprises SEQ ID NO:135, and the heavy chain variable regiop
comprises SEQ ID NO:44; s

v) the light chain variable region comprises SEQ ID NO:14, and the heavy chain varizble gion
comprises SEQ ID NO:43; _
w) the light chain variable region comprises SEQ ID NO:27, anc the heavy chaia van 13 region
comprises SEQ ID NO:43; , '

x) the light chain variable region comprises SEQ ID NO:5, and the heavy chai Aariable region
comprises SEQ 1D NO:33; /
v} the light chain variable region comprises SEQ 1D NO:12, and the heavy hain variable region
comprises SEQ ID NOM1; /

7) the light chain variable region comprises SEQ 1D NO:23, and the, chain variable region
comprises SEQ ID NO:48; '
a") the light chain variable region comprises SEQ ID NO:25, o the heavy chain variable region
comprises SEQ ID NO:54;
b’} the light chain variable region comprises SEQ 1D NOZ6, and the beavy chain variable region

comprises SEQ 1D NO:54.

11, The isolated, alphadbeta’ heterodimer specifigantigen binding protein of any one of claims 1

through 10, which further comprises 2 light chain cgfistant region and a heavy chain constant region.

12. The isolated, alphadbeta] heterodimey/specific antigen binding protein of claim 11 wherein the
light chain constant region is selected from ghe group consisting of:

a) a kappa-type light chain constagt regior; and

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

EgD antibody,

a") aconstant region from g
b)) a counstant region Vu'" an IgE antibody;

& constant region ffom an igM antibody;
@) aconstant regigf from an IgGl antibody;
e’} aconstant reg jon from an 1gG2 entibody;

a constanpfegion from an IpG3 antibody;

light chain constant region is selected from the group consisting of!
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2) apolypeptide comprising SEQ ID NO:7¢;
b} apolypeptide at least $0% identical to SEQ ID NO:70;

¢} & polypeptide having an amino acid sequence as set forth in SEQ ID NOQ:70 from which ¢ e, two,

three, four or five N-terminal and/or C-terminal amino acids have been removed; and

d) a polypeptide of a), b} or ¢) which incorporates one or more post-translational modifj¢ations;
and the heavy chain constant region is selected from the group consisting of:

a’) a polypeptide comprising SEQ ID NO:72;

b’} & polypeptide at least 90% identical to SEQ ID NO:72;

k]

¢’ & polypeptide having an amino acid sequence as set forth in SEQ ID NQ¥70 from which one, two,
three, four or five N-terminal and/or C-terminal amino acids have been rephoved; and

d’) a polypeptide of 2’}, b”) or ¢*) which incorporates one or more postAranslational medifications.

14. An isolated, aiphadbeta? heterodimer specific antigen binding protein having an EC50 of less than

35 ng/ml in a CD4+ memory T cell binding assay.
15 The isolated, alphadbeta? heterodimer specific antif n binding protein of claim 14 which has an
EC50 of less than 10 ng/ml in a CD4+ memory T cell binging assay.

16. An isolated, alphadbeta7 heterodimer speciffc antigen binding protein having an IC50in a

MAACAM competition assay of iess than 30 ng/m/

17. The isolated, alphadbeta7 heterodinfer specific antigen binding protein of ciaim 16 which has an

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

18, At isolated, alphadbeta7 hgterodimer specific antigen binding protein that binds an S250N mutant
of alhadbeta’. '

19. An isolated nuclei¢/acid that encodes the antigen binding protein of any one of claims 1 through
18. '

20, A vector ghmprising the nucieic acid of claim 19.

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

22, 'An in vitro method for the production of an antigen binding protein comprising culturing the host
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23, A composition comprising the polypeptide of any one of claims 1 through 18 and a

physiologically acceptable diluent, excipient or camier.

24, Ulse of the alphadbeta? beterodimer-specific antigen binding protein according to doy one of
claims 1 through 18 in the manufacture of a medicament for inhibiting at least one activity of alphadbeta?,
wherein the use comprises contacting a cell expressing alpha4beta7 with the alphadbgta? heterodimer-
specific antigen binding protein according to any one of ciaims I through 18 such that adhesion of the cell

to MAJCAM-1 is partially or fully inhibited.

25. Use of the alphadbeta? heterodimer-specific antigen binding progéin according to any one of
claims 1 through 18 in the manufacture of a medicament for inhibiting trafficking of cells expressing
alphadbeta? to tissues comprising cells that express MAJCAM-1, wherein the use comprises contacting a
cell expressing alphadbeta7 to the alphadbeta? heterodimer-specific antigen binding protein according to

any ene of claims 1 through 18 such that adhesion of the cell tg' MAJCAM-1 is partially or fully inhibited.

26, Use of the composition according to claim 23 trfating an individual afflicted with a condition
characterized by inappropriate trafficking of cells exppéssing alphadbera’ to tissues comprising cells
expressing MAJCAM-1, wherein the use comprised administration to the individual the composition '
according to claim 23 in am amount sufficient {o/inhibit the trafficking of celis expressing alphadbeta’ to

tissues comprising cells expressing MAACAM-1.
27. The use of claim 26 wherein th€ condition i¢ inflammatory bowel disease

28, The use of claim 27 whepéin the condition is selected from the group consisting of uicerative
colitis, Crohn's disease, Celiac disease (nontropica! Sprue), enteropathy associated with seronegative
arthropathies, microscopic of collagenous colifis, eosinophilic gastroenteritis, and pouchitis resuiting afier

proctocolectomy and ileognal anastomosis.

29, The use of laim 26 wherein the condition is selected from the group consisting of pancreatitis,
insulin-dependeny diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis, chronic bronchitis,

chronic sinusifls, asthma and graft versus host disease.

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

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

i. An isolated, alphadbeta7 heterodimer specific antigen binding protein
having a heavy chain varisble region comprising CDR1, CDR2 and CDR3 from SEQ ID
NQ:37, and a light chain variable region comprising CDR1, CDR2 and CDR3 from SEQ ID
NG9,

2 The heterodimer specific antigen binding protein of claim 1, wherein
the light chain variable region is at least 90% identical to SEQ ID NO:$ by containing
substitutions in the framework regions set forth in SEQ ID NO:56, and the heavy chain
variable region is at least 90% identical to SEQ 1D NO:37 by containing substitutions in the
framework regions set forth in SEQ ID NO:59.

3. The heterodimer specific antigen binding protein of claim 2, wherein
the light chain variable region comprises SEQ ID NO:9, and the heavy chain variable region
is selected from the group consisting of a polypeptide that comprises SEQ ID NO:37 and a
polypeptide that comprises SEQ ID NO:37 wherein the N-terminal amino acid is converted to
pyroglutamic acid.

4, The isolated, alphadbeta7 heterodimer specific antigen binding
protein of claim 1, which further comprises a light chain constant region and a heavy chain
constant region. '

3. The isolated, alphadbeta? heterodimer specific antigen binding
protein of claim 4 wherein the light chain constant regicn is 2 kappa-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;

¢') 2 constant region from an IgM antibody;

d")a constant region from an IgGI antibody;

e a constant region from an IgG2 antibody;

{') a constant region from an IgG3 antibody;

g'Va constant region from an IgG4 antibody; and

h'"ya constant region from an lgG4 antibody having at least one
mutation in a hinge region that alleviates a tendency to form intra-H chain disulfide
bond.

6. The isolated, alphadbeta7 heterodimer specific antigen binding protein

of claim 4 wherein the light chain constant region is selected from the group consisting of:
a)  a polypeptide comprising SEQ ID NO:70;
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b)  a polypeptide at least 30% identical to SEQ ID NO:70;

¢) apolypeptide of 2) which incorporates a post-translational
modification selected from the group consisting of conversion of glutamine to
pyroglutamic acid, deamidation of an amino acid, isomerization of an amino acid,
giycation of an amino acid, oxidation of an amino acid, N-linked glycosylation, and Q-
linked glycosylation;

d)  apolypeptide having an amine acid sequence as set forth in SEQ ID
NO:70 from which one, two, three, four or five N-terminal amino acids have been removed;

e)  apolypeptide having an amino acid sequence as set forth in SEQ ID
NO:70 from which one, two, three, four or five C-terminal amino acids have been removed;
and

f)  combinations of the above; and the heavy chain constant region is
selected from the group consisting of*

a") a polypeptide comprising SEQ ID NO:72;
b'} a polypeptide at least 90% identical to SEQ ID NO:72;
¢ a polypeptide of 2") which incorporates a post-translational

medification selected from the group consisting of conversion of glutamine to
pyroglutamic acid, deamidation of an amino acid, isomerization of an amino acid,
glycation of an amino acid, oxidation of an amine acid, N-linked glycosylation, and O-
linked glycosylation;

d%) a polypeptide having an amino acid sequence as set forth In
SEQ ID NO:72 from which one, two, three, four or five N-terminal amino acids have
been rermoved;

e’} a polypeptide having an amino acid sequence as set forth in
SEQ 1D NO:72 from which one, two, three, four or five C-terminal amino acids have
been removed; and

fcombinations of the abovs.

7. The isolated, alphadbeta7 heterodimer specific antigen binding
protein of claim 2 which further comprises a light chain constant region and a heavy chain
constant region.

8. The isolated, alphadbeta7 heterodimer specific antigen binding
protein of claim 7 wherein the light chain constant region is a kappa-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;

¢ a constant region from an IgM antibody;

dh a constant region from an IgG1 antibody;

&' a constant region from an [gG2 antibody;

9 a constant region from an IgG3 antibody;

" a constant region from an [gG4 antibody; and
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h" a constant 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.

9. The isolated, alphadbeta? heterodimer specific antigen binding
protem of claim 7 wherein the light chain constant region is selected from the group
consisting of;

a)  apolypeptide comprising SEQ ID NO:70;
b} 2 polypeptide at least 90% identical to SEQ ID NO:70;
¢)  apolypeptide of a) which incorporates a post-translational
modification selected from the group consisting of conversion of ghttamine to
pyroglutamic acid, deamidation of an amino acid, isomerization of an amino acid,
glycation of an amino acid, oxidation of an amino acid, N-linked glycosylation, and O-
linked glycosylation; and
d)  apolypeptide having an amino acid sequence as set forth in SEQ ID
NO:76 from which one, two, three, four or five N-terminal amino acids have been removed;
e}  apolypeptide having an amino acid sequence as set forth in SEQ ID
NO:70 from which one, two, three, four or five C-erminal aminc acids have been removed;
and
f)  combinations of the above; and the heavy chain constant region is
selected from the group consisting of:

a’) a polypepiide comprising SEQ D NG:72;
b9 a polypeptide at least 90% identical to SEQ ID NO:72;
ch) a polypeptide of a') which incorporates a post-translational

modification selected from the group consisting of conversion of glutamine to
pyroglutamic acid, deamidation of an amino acid, isomerization of an amino acid,
glycation of an amino acid, oxidation of an amino acid, N-linked glycosylation, and O-
linked glycosylation; and

d" a polypeptide having an amino acid sequence as set forth in SEQ
ID NO:72 from which one, two, three, four or five N-terminal amino acids have been
removed;

e a polypeptide having an amino acid sequence as set forth in

SEQ ID NO:72 from which one, two, three, four or five C-terminal amino acids have
been removed; and
fcombinations of the above.

10.  The isolated, alphadbeta7 heterodimer specific antigen binding
protein of claim 3, which further comprises a light chain constant region and a heavy chain
constant regicn.

11, The isolated, alphadbeta7 heterodimer specific antigen binding

protein of claim 10 wherein the light chain constant region is a kappa-type light chain
constant region; and the heavy chain constant region is selected from the group consisting
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of:
a") a constant region from an IgD antibody;
b a constant region from an [gE antibody;
ch a constant region from an IgM antibody;
dh a constant region from an IgG1 antibody;
e") a constant region from an IgG2 antibody;,
) a constant region from an 1gG3 antibody;
2" a constant region from an IgG4 antibody; and
h") a constant 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.

12.  The isolated, alphadbeta7 heterodimer specific antigen binding protein
of claim 10 wherein the [ight chain constant region is selected from the group consisting of:

a)  a pelypeptide comprising SEQ ID NO:70;

b)  a polypeptide at least 90% identical to SEQ ID NO:70;

c)  apolypeptide of a) which incorporates a post-iranslational
modification selected from the group consisting of conversion of giutamine to
pyroglutamic acid, deamidation of an amino acid, isomerization of an amino acid,
glycation of an amino acid, oxidation of an amino acid, N-linked glvcosylation, and O-
linked glycosylation;

dy  a polypeptide having an aming acid sequence as set forth in SEGQ ID
NO:70 from which one, two, three, four or five N-terminal amino acids have heen removed;

e}  apolypeptide having an amino acid sequence as set forth in SEQ ID
NO:70 from which one, two, three, four or five C-terminal amino acids have been removed;
and

) combinations of the above; and the heavy chain constant region
is selected from the group consisting of:
ah a polypeptide comprising SEQ 1D NO:72;
b a polypeptide at least 90% identical to SEQ ID NO:72;
¢h a polypeptide of a'y which incorporates a post-translational

modification selected from the group consisting of conversion of glutamine to
pyroglutamic acid, deamidation of an amino acid, isomerization of an amino acid,
glycation of an amino acid, oxidation of an amino acid, N-linked glycosylation, and O-
linked glycosylation; and

dn a polypeptide having an amino acid sequence as set forth in
SEQ NO:72 from which one, two, three, four or five N-terminal amino acids have been
removed;

&) a polypeptide having an amino acid sequence as set forth in

SEQ ID NO:72 from which one, two, three, four or five C-terminal amino acids have
been removed; and
fYcombinations of the above.
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13, Anisolated, alphadbeta7 heterodimer specific antigen binding
protein having a heavy chain variable region and a light chain variable region, wherein the
heavy chain variable region is encoded by a nucleic acid that encodes SEQ ID NO:37, and
the light chain variable region is encoded by a nucleic acid that encodes SEQ ID NO:5.

14, The isolated, alphadbeta7 heterodimer specific antigen binding
protem of claim 13 wherein the nucleic acid that encodes the heavy chain variable region
comprises SEQ 1D NO:64, and the nucleic acid that encodes the light chain variable region
comprises SEQ ID NO:63.

15.  The isolated, alpha4beta? heterodimer specific antigen binding
protein of ¢laim 13, which further comprises a light chain constant region and a heavy
china constant region, wherein the light chain constant region is encoded by z nucleic acid
that encodes SEQ ID NO:70 and the heavy chain constant region is encoded by a nucieic
acid that encodes SEQ 1D NO:72,

16.  The isolated, alphadbeta7 heterodimer specific antigen binding
protein of claim 15 wherein the light chain constant region is enceded by a nucleic acid that
comprises SEQ ID N(}:69, and the heavy chain constant region is encoded by a nucleic acid
that comprises SEQ ID NO:71.

17. The isclated, alphadbeta? heterodimer specific antigen binding
protein of claim 14, which further comprises a light chain constant region and a heavy
china constant region, wherein the light chain constant region is encoded by a nucleic acid
that encodes SEQ ID NQO:70 and the heavy chain constant region is encoded by 2 nucleic
acid that encodes SEQ [D NC:72.

18.  The isolated, alphadbeta? heterodimer specific antigen binding
protein of claim 17 whercin the light chain constant region is encoded by a nucleic acid
that comprises SEQ NO:69, and the heavy chain constant region is encoded by a nucleic acid
that comprises SEQ ID NO:71.

19. A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 1 and a physiologically acceptable diluent, excipient or carrier.

20. A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthima, or graft versus host disease, comprising the
protein of ¢claim 2 and a physiologically acceptable diluent, excipient or carrier.
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21. A compesition for treating inflammatory bowe! disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 3 and a physiologically acceptable diluent, excipient or carrier.

22. A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronehitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 4 and a physiologically acceptable diluent, excipient or cartier.

23, A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, chelecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising
protein of claim 5 and a physiologically acceptable diluent, excipient or carrier.

24, A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chromic sinusitis, asthma, or graft versus host discase, comprising the
protein of claim 6 and a physiologically acceptable diluent, excipient or carrier.

25. A composition for treating inflammatory bowe! disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 7 and a physiologically acceptable diluent, excipient or carrier.

26. A composition for treating inflammatory bowel disease, panereatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 8 and a physiologically aceeptable diluent, excipient or carrier.

27. A composition for treating inflammatory bowel! disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of Claim 9 and a physiologically acceptable diluent, excipient or carrier,

28. A composition for treating inflammatory bowel disease, pancreatits,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthima, or graft versus host disease, comprising the
protein of claim 10 and a physiologically acceptable diluent, excipient or carrier.

29. A composition for treating inflarmmatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
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chrenic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 11 and a physiologically acceptable diluent, excipient or carrier.

30. A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastits, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 12 and a physiologically acceptable dituent, excipient or carrier.

a1, A corposition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 13 and a physiologically acceptable diluent, excipient or camier.

32. A composition for treating inflammatory bowel disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusits, asthma, or graft versus host diseass, comprising the
protein of claim 14 and a physiologically acceptable diluent, excipient or carrer.

33. A composition for treating inflammatory bowe! disease, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitls, asthoma, or graft versus host disease, comprising the
protein of claim 15 and a physiologicaily acceptable diluent, excipient or carrier.

34, A composition for treafing inflammatory bowei disease, pancreatifis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chromic sinusitis, asthma, or graft versus host disease, comprising the
protein of claim 16 and a physiologically acceptable diluent, excipient or carrier.

35. A composition for treating inflammatory bowel disease, panoreatitis,
insulin-dependent diabetes mellitas, mastitis, cholecystitis, cholangitis, pericholangitis,
chronic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the
protein of ¢claim 17 and a physiologically acceptable diluent, excipient or carrier.

36. A composition for treating inflammatory bowel dissase, pancreatitis,
insulin-dependent diabetes mellitus, mastitis, cholecystitis, cholangitis, pericholangitis,
chrenic bronchitis, chronic sinusitis, asthma, or graft versus host disease, comprising the

protein of claim 18 and a physiologically acceptable diluent, excipient or carrier.

37. An isolated nucleic acid that encodes the antigen binding

protein of any one of Claims 1 through 18.

38. A vector comprising the nucieic acid of Claim 37.
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39. An isolated host cell fransfected or transformed with the vector

of Claim 38.

40. A method for the production of an antigen binding protein
comprising culturing the host cell of Claim 39 to express the protein and recovering the

protein from the culture medinm.
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