WO 2006/094134 PCT/US2006/007441 KIM-1 ANTIBODIES FOR
TREATMENT OF TH2-MEDIATED CONDITIONS BACKGROUND OF
THE INVENTION [0001] Atopic diseases such as allergic asthma and
atopie@znwedtissare thought to involve a pathogenic shift to pradtiiseant/007441
Th2 immunity (Umetsu et al., 2002, Nat Immunol. 3:715-20. [0002] In the
asthma setting Th2 cytokine production drives eosinophil influx into the
lung, eosinophil activation, IgE production and IgE mediated mast cell
activation and degranulation, and mononuclear cell accumulation in lun %
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provided. 1 WO 2006/094134 PCT/U82006/007441 [0004] In one aspect,

the invention provides nmwm ggallﬂg M@Med

[0003] The invention is based, at least in part, on the discovery that agents, such as

antibodies, that bind particular regions of KIM-1, can differentially modulate Thl and/or Th2-
mediated immunity. For example, agents that bind the stalk region of KIM-1 or the sialic acid
binding regions of KIM-1 can modulate the expression of Th2 cytokines and can be used to treat
a Th2 mediated disorder, e.g., asthma; and agents that bind particular epitopes within the mucin
region of KIM-1 can reduce a pathogenic Thl response and can be used to treat a Th1-mediated
disorder, e.g., inflammatory disorders or autoimmune disorders such as inflammatory bowel
disease (IBD), Crohn’s disease, multiple sclerosis, diabetes, theumatoid arthritis, psoriasis, acute
graft versus host disease (GVHD), transplant, pancreatitis, delayed type hypersensitivity (DTH).
Compositions and methods useful in the treatment of Th2 and Th1 mediated disorders are

provided.



conditions, e.g., asthma (particularly allergic asthma), allergic rhinitis,

allergy, eczema, and other atopic conditions. The methods include
administering to a mammal, preferably a human, having a Th2-mediated
conditmmoansagent that binds the stalk region of KLVI-1 or the srativtsme/007441
binding motif of KIM-I. For example, the method can include administering

a pharmaceutical composition containing a monospecific antibody, e.g., a
monoclonal antibody (or antigen- binding fragment thereof) that binds the

stalk region of KIM-1 or the sialic acid binding motif of KIM-1, in an

amount and for a time sufficient to treat the condition. The stalk region of
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NO:1), FLEHSLLTANTTKG (amino acids 257-270 of SEQ ID NO:1) or
NQTQLFLEHSLLTANTTKG (amino acids 252-270 of SEQ ID NO:1). In other embodiments,
the antibody binds to a peptide having the sequence of amino acid 236-250 or 236-258 of SEQ
ID NO:1.

[0006] In one embodiment, the antibody binds to the sialic acid binding motif of
KIM-1. For example, the antibody binds, at least partly, to an epitope contained within or
overlapping a peptide having the sequence GVYCCRVEHRGWENDMKITVSLEIVPP (amino
acids 81-107 of SEQ ID NO:1) or RGSCSLFTCQNGIV (amino acids 29-42 of SEQ ID NO:1).
In one embodiment, the antibody binds reduced and non-reduced protein, i.e., it binds a linear

epitope of at least 4, 5, 6, 7, 8, 9, or 10 contiguous amino acid residues of



GVYCCRVEHRGWFNDMKITVSLEIVPP (amino acids 81-107 of SEQ ID

NO: 1) or RGSCSLFTCQNGIV (amino acids 29-42 of SEQ ID NO: 1).

[0007] In another embodiment, the antibody binds a structural epitope to
whic@panedsth of the sequences PCT/US2006/007441
GVYCCRVEHRGWFNDMKITVSLEIVPP (amino acids 81-107 of SEQ ID
NO:1) and RGSCSLFTCQNGIV (amino acids 29-42 of SEQ ID NO:1)
contribute. In one embodiment, the epitope may be a structural epitope:
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adjacent to the stalk r;%on of KIM-1, (h) it alters structural features of th
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more O-glycosylation sites of the mucin region adjacent to the stalk region of KIM-1, (h) it alters
structural features of the Ig-domain so as to change protein conformation, e.g., by altering or
interfering with disulfide or hydrogen bonding, (i) it alters structural or functional features of the
KIM-1 Ig-domain so as to change binding to other proteins such as the KIM-1 ligand.

[0010] In one embodiment, the antibody does not inhibit shedding of KIM-1 from the
cell surface, e.g., it does not inhibit shedding of KIM-1 from 293 Ebna (B293) cells in culture.

[0011] In preferred embodiments the antibody is monospecific, e.g., the antibody is a
monoclonal antibody, e.g., a humanized or fully human monoclonal antibody or antigen-binding

fragment thereof.



3 WO 2006/094134 PCT[US2006/007441 [0012] In one embodiment, the
condition is allergic asthma. In this embodiment, the method optionally
also includes identifying a subject who is at risk for, or has, allergic

asthiw@206persally, the method also includes evaluating a sympiemueioos/o07441
asthma in the subject, e.g., IgE levels, airway hyperresponsiveness,

coughing, wheezing, chest tightness, dyspnea, airway smooth muscle
contraction, bronchial mucus secretion, inflammation, vasodilation,

recruitment of inflammatory cells (e.g., neutrophils, monocytes,
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same time or within an interval, e.g., a week, such that the effects of the substances on the patient
overlap.

[0015] In another embodiment, the condition is allergy, e.g., food allergy or seasonal
(e.g., pollen) allergy. A diagnosis of allergy may be made by one or more of: administration of
an allergen skin test; determination of IgE concentration in serum (e.g., IgE>300 ng/ml); and
determination of allergen-specific IgE or IgG antibodies in serum.

[0016] The antibody can be administered in one or more of the following periods: prior
to an atopic subject’s exposure to allergen; after exposure to allergen but prior to the onset of

symptoms; at the time of onset of symptoms; after onset of Symptoms.



symptoms; at the time of onset of symptoms; after onset of symptoms. 4
WO 2006/094134 PCT/US2006/007441 [0017] In one embodiment, the
agent is administered as a course of treatment, e.g., in periodic
admipistaiiaps of predetermined frequency, e.g., daily, weekly, piwagkbbs/ 007441
or monthly. In some embodiments, an antibody can be administered for a
period of time and/or in an amount sufficient to reduce (e.g., to
substantially reduce) the frequency or severity of episodes of wheezing,
coughing, shortness of breath, or tightness in the chest, e.g., over a period
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having the sequence LLTANTTKG (amino acids 262-270 of SEQ ID NO:
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KIM-1. For example, the anfi _binds, at least partly, to an
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one_embodiment, the antibody binds reduced and non- rotein,
NQEQREHOS HIMEAT B frofgminst 2 2se22 ), 6 SEQIY NR:4b dbirsustbodiments,
themiitodCithirsidy pspetleGMYHE @R VighHR G \MRNINY KTV LE B PR A3EN®2-255 of
SE?%%}%? 07 of SEQ ID NO: 1) or RGSCSLFTCQNGIV (amino acids

29-42 of

EQ ID NO:I). In another embodiment, the
[0019] In another aspect, the invention provides an isolated antibody, or antigen

binding fragment thereof that specifically binds to a sialic acid binding motif of KIM-1. For
example, the antibody binds, at least partly, to an epitope contained within or overlapping the
peptide having the sequence GVYCCRVEHRGWFNDMKITVSLEIVPP (amino acids 81-107 of
SEQ ID NO:1) or RGSCSLFTCQNGIV (amino acids 29-42 of SEQ ID NO:1). In one
embodiment, the antibody binds reduced and non-reduced protein, i.e., it binds a linear epitope
of at least 4, 5, 6,7, 8, 9, or 10 contiguous amino acid residues of
GVYCCRVEHRGWENDMKITVSLEIVPP (amino acids 81-107 of SEQ ID NO:1) or
RGSCSLFTCQNGIV (amino acids 29-42 of SEQ ID NO:1). In another embodiment, the
antibody binds a structural epitope to which one or both of the sequences
GVYCCRVEHRGWFNDMKITVSLEIVPP (amino acids 81-107 of SEQ ID NO:1) and



antibody binds a structural epitope to which one or both of the sequences
GVYCCRVEFIRGWFNDMKITVSLEIVPP (amino acids 81-107 of SEQ ID
NO:1) and 5 WO 2006/094134 PCT/11S20061007441
RGS&S1duelfe2NGIV (amino acids 29-42 of SEQ IDNO:i) contripigteylieos/007441
some embodiments, the epitope is a structural epitope contained in a
human KIN -1 region corresponding to an SkDa TPCK trypsin fragment of
. recombinant mouse KIM-i IgV-human IgG1 Fe fusion, In one
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- The method includes administering to a mammal, preferably a human,
having a Thl-mediated condition, an agent, e.g., an antibody, that binds
an epitepg cohndaied asptive, Sequeac®n features a method of treating a Thi-mediated

condition, e.g., a condition characterized by a pathogenic or increased Thl response. Such
conditions include inflammatory and/or autoimmune disorders such as inflammatory bowel
disease (IBD), Crohn’s disease, multiple sclerosis, diabetes, rheumatoid arthritis, psoriasis, acute
graft versus host disease (GVHD), transplant, pancreatitis, delayed type hypersensitivity (DTH).
The method includes administering to a mammal, preferably a human, having a Thl-mediated
condition, an agent, e.g., an antibody, that binds an epitope contained in the sequence
VATSPSSPQPAETHPTTLQGAIRREPTSSPLYSYTT (residues 200-235 of SEQ ID NO:1).
For example, the method can include administering a pharmaceutical composition containing a

monospecific antibody, e.g., a monoclonal antibody (or antigen-binding fragment thereof) that



VATSPSSPQPAETHPTTLQGAWREPTSSPLYSYTT (residues 200-235 of
SEQ ID NO:1). For example, the method can include administering a
pharmaceutical composition containing a monospecific antibody, e.g., a

mongeloflentkody (or antigen-binding fragment thereof) that 6 MI&s2006/007441
2006/094134 PCT/US2006/007441 binds the specified region of KIM-I, in

an amount and for a time sufficient to treat the condition. The specified
.region of KIM-I is found in an alternatively spliced variant of KIM-1 in the
mouse. It is understood that the N- and C- termini of this region as defined !
biride thirspacifiepmairintatd Iahd. i eotainaadéey tdige Jubicpnfiefecerthe condition.
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the condition is inflammatory bowel disease (IBD), Chron's disease,
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agent is adminiftered ags, a cqurse of treatment, e.g., in periodic
O i CIPATBH A AR PRSI e uency, e.g., daily, weeldy, biweekly
or mioagely. insomerdmdiognseiits aaibadiitis odyadannixecaadmiitisiere dntbagent

ef@%b%qoqfrémﬁe%q{cﬁ{igﬁ %@tﬁ'@%ﬂbﬁ@&, e.g., a corticosteroid or other anti-inflammatory
égent, DMARD, anti-TNF therapy or anti-CD20 therapy. "Co-administered" or "administered in
combination" means administration at the same time or within an interval, e.g., a week, such that
the effects of the substances on the patient overlap.

[0027] In one embodiment, the agent is administered as a course of treatment, e.g., in
periodic administrations of predetermined frequency, e.g., daily, weekly, biweekly or monthly.
In some embodiments, an antibody can be administered for a period of time and/or in an amount
sufficient to reduce (e.g., to substantially reduce) the frequency or severity of symptoms, e.g.,

over a period of time, e.g., 3 months, 6 months, a year or more.

[0028] As used herein, the terms “to treat,” “treating,” and “treatment” refer to

administering a therapy in an amount, manner, and/or mode effective to improve or ameliorate a



sufficient to reduce (e.g., to substantially reduce) the frequency or severity
of symptoms, e.g., over a period of time, e. g., 3 months, 6 months, a
year or more. [0028] As used herein, the terms "to treat," "treating," and
"treaffoenbs iRigs40 administering a therapy in an amount, m armetyus2006/007441
and/or mode effective to improve or ameliorate a 7 WO 2006/094134
PCT/US2006/007441 symptom or parameter that characterizes a
pathological condition; to reduce the severity of a symptom or parameter
that characterizes a pathological condition; to prevent, slow or reverse
SYBRIGTR SSRIFRBItRE A GBTHE St r A préiviont eGP fiBReeverity of a
sySylopienpanpRianteiaihafdikepathplagnal condititio] 0038t Aatised or reverse
rlg%%%isri]dna% 'é%ge%éﬁ‘atcbéqdo%&ﬁ‘i articiar domain.of KIM: 1 refels t8ra%/ eter of
P c%mpoun A bINdL Lo the specified domain wit 2 Rd orless than 108"
thevpafinlegigmpradtian.KIM-1 binding agent is a KIM-1 binding protein, e.g.,
a Kivbd9inding2atikedy, Arefetabiysrimanespesiit.antined)oARORO] ASers to any
used herein the terms "sialic-acid binding region’, "sialic-agid binding
CORBRIAtAR PFRGLIPLBeRosIHAL-SERF BINGRG Canbi G iaHtd bf Most @fHple of 2
Kietdrtindngingeaicida IENGE U e dmino@tideseqa &ives, imtingrantid@lyichreferably a
mgﬁo%%ggﬁgy %ggg jary struptureg that are similar or hqmologous to those
amino acid residues, amino acid sequences, and amino acid secondary
and 18Pty dveadrbasieihafieanm sHbi At bETRRs iesend- bitdiprgaig-hiading
mégetingd Siglens) hakiaie 486 virkhior sarkehysiededissivgnd 0E&Lld h@ino acid
tec{m "antibod(_)t/ or antir%en biniIlefrag ent tlaereof"t(-;f-tncom asses er(%teins 1
earineitge %1%83%{1 IR 0] nog?o u iﬁesg?la%Yeofe%iéaﬁyé.&? anaming - ST
ordodege iettratprovidesaidiresumogletid| reqanedsledbaai o¢id secondary
RO URRHI0 REARIEARTEIN 389 UPC SUTEIRBHIPERRCTCAN ifecs) tar

an antigen. For example, the term includes an antigen binding protein
weyisd fPReatbohdrehBiriREiable region (abbreviated herein as VI-I),

and golighi ([Theohain uatisdle segiape(atintevidiegdnarairas Ve dpasses proteins
f(l;lrgzl des an, an;ér%)en binding_protein that

th%qoéb%re %E(fj‘e@ﬁploeﬁctpe %E% ahn. V%lil € regton e.é. an 0 acid sequence that
includes two heavy (H) chain variable regiohs and‘two lig t(’f_c)1 chain
Progidabie regioreelTPititer i ORISR Se L amtRRIOb I MYy g frmangequence,
suBtiBRAiEG E8ikhalISIBEIE £aifzaRtiPeriRantpd) freame HelutiéaRn ntigen binding
prgrt%gxntk%rt]h%s E?lggeg r&%%?éu’f ¥Jr§%glrer]re<ag£gh %Q&%ﬁ&ed herein as W{j, and a light (L)
chain variable region (abbreviated herein as VL), In another example, the term includes an
antigen binding protein that includes two heavy (H) chain variable regions and two light (L)
chain variable regions. The term encompasses antigen-binding fragments of antibodies (e.g.,
single chain antibodies, Fab fragments, F(ab")2 fragments, Fd fragments, Fv fragments, and dAb
fragments) as well as complete antibodies, e.g., intact immunoglobulins of types IgA, 1gG, IgE,
IgD, IgM (as well as subtypes thereof). The light chains of the immunoglobulin may be of types
kappa or lambda. In one embodiment, the antibody is glycosylated. An antibody can be
functional for antibody-dependent cytotoxicity and/or complement-mediated cytotoxicity, or
may be non-functional for one or both of these activities. The VH and VL regions can be further

subdivided into regions of hypervariability, termed “complementarity determining regions”



fragments) as well as complete antibodies, e.g., intact immunoglobulins of
types IgA, 1gG, IgB, IgD, IgM (as well as subtypes thereof), The light
chains of the immunoglobulin may be of types kappa or lambda. In one
embggdimgehtyshg antibody is glycosylated. An antibody can be fq;&clt 8%56/007 1
for antibody-dependent cytotoxicity and/or complement-mediated
cytotoxicity, or may be non-functional for one or both of these activities.
The VH and VL regions can be further subdivided into regions of
hypervariability, termed "complementarity determining regions" 8 WO

(“CDBS)O HYASEEPCIHISRERE D74 E NeGDRNyeitdr spaek e Yegiopgions” (FR).

THO BRI 6?‘Q{@T‘K’E‘%ﬁ&\@l{tﬂiﬁﬂ%eﬁfﬁ&@w{yl@éﬁﬁﬁ@@&e('ﬁ%}}a{ﬁt‘@xeéﬁ%ﬂt@%l)
the FR's and CDR's has been Premsely defined (see, Kabat, E.A. %ﬁ%ﬁéh o

Sea5895° SRRl TPBORAC Bl ST SO ESF iR FAS OERAFTRSRY
Hibepastnecds N R enchn BlontHA3342y e ChttHi £ Gh ke ati g rORID, JOMBR 42 p].

19%%?8?2 aKa%ate&e?il Po%?Z) M&) he?égl él?c% %aﬁ&%%ﬁﬂ@f QHQ @glggg‘sed of

are used herein. VH an VL is typically compose ree’CD
thmq&lfa&rsmmsfoaﬁ%ﬁ@@ﬁw&mm@%www%@r%&w&m% intthe following

orfRfowrng amatel FRR | CORR IFRR2ZHRBR&R £R3, CDR3 FR4.[0032] The
fore and the followin tion not restrictive of the
mve%@@is @almeéoﬁﬁf%@?@ g’ﬁéﬁ EE ERAEL66 five of the

infgtioh i alriaedotated polypeptide sequence (SEQ ID NO:1) of human
KT'l-1 (without the signal sequence and without the insertional
polymorphism MTTVP showm the vanous domains described herein.
[0034] Fig. 2 is a gra SRS B S AR, (y axis)
present in bronchial lavage f|UId (BAL) after aerosol challenge with OVA
and ieFheAtigvitis3n2nf0B6S] rilypentde sraiseshGRIA FINEQ ko ifdremian KIM-1

bR é!m&ah&at)elxm%neaemg%%@fs%sgw%%qnsﬁ%wamng the

OVA antigen and treatment with 3A2. Y-axis is tritiated thymidine

varius ABRRIBh AR E R B6E58] Fig. 4 is a graph showing the response of
draﬂng%(broﬂ@ﬂais lyerqpih stadergelle ferstimol atisnopkild\e axi) phaddMAbronchial

12 MG ﬁﬁg%?té}%r%?&?&é}fé%é?%ﬂ %?{}%QMHQL@Q? wiig4hen

Cc ture Wlt VA ex vivo and tréatment with 3A2. Supernatants were
takehG98sd Fig. 3 is a graph showing the proliferation of drammg (bronchial) lymph node

cells after stimulation ex vivo with the OVA antigen and treatment with 3A2. Y-axis is tritiated
thymidine incorporation in cpm.

[0036] Fig. 4 is a graph showing the response of draining (bronchial) Ilymph node cells
to stimulation ex vivo with the OVA antigen. LN were harvested after OVA aerosol challenge,
and then cultured with OVA ex vivo and treatment with 3A2. Supernatants were taken from
these cultures and analyzed for TH2 cytokine (IL-4, IL-S and IL-10) production. Y-axis is
picagrams/ml.

[0037] Fig. 5 shows binding curves generated for the interaction of 3A2 with the
immobilized proteins. MAb 3A2 bound equivalently to mKIM-1-ECD-Fc (circles), mKIM-1-
137-216-Fc (triangles), and mKIM-1-196-216-F¢ (diamonds), but failed to bind to mKIM-1-IgV-

Fc (squares).



these cultures and analyzed for TI-12 cytokine (IL-4, IL-5 and IL-10)
production. Y-axis is picagrams/ml. [0037] Fig. 5 shows binding curves
generated for the interaction of 3A2 with the immobilized proteins. MAb
3A2 bayndGRiyplently to mKIM-1-ECD-Fc (circles), mKIIA-1.- 51 us2006/007441
137-216-Fc (triangles), and mKIM-1-196-216-Fe (diamonds), but failed to
bind to MK IM. -I-IkV_ Fe (squares). 9 WO 2006/094134
PCT/US2006/007441 [0038] Fig. 6 is a graph showing the percent of
eosinophils and lymphocytes (y axes) present in bronchial lavage fluid (B
AL) alibes gierbiplalal erapfeshitii Qe ancdncafremimopitis 42yiQ080YEidy axes)
pibsE P IRRL PG e, 0! AN ARERBE AR BrmPlaede cellswim
to stimulation ex vivo with the OVA antigen and treatment with 4A2. LN
4fvdre harvested after OVA aerosol challenge, and then cultured with OVA

ex viyoossy p@ﬁgaﬁ@bsgw@festﬁl@ﬁgfmmeéb@@% Sﬂmwamgm@maiyzeﬁﬁpm node cells

Th2 cytokines (IL -4, | Sl -10 and IL-13) production
ORATAORR GO B8 & AR s the il S ap s

O Axishypieselitpebrod diialcdivegeihie 1B wfter ﬁw%@lmﬂéﬁgékﬁn from

AU\ BSOS 12 A 5 . v

IS[B’ES@WIP‘%N OF THE INVENTION [0042] As described herein,
targ etm@pepiﬁ.csr ﬁgi@f@l@%ﬂﬁMﬂgMihpamﬂnodwdsmaﬂmWsppﬁésa{t in bronchial

contr reSS| nof.Th2 a i

e AT SR A DY RS SRR PURAER: v a2
atopid09idrdBis, B@wo T hirdugisweer @ﬁ%ﬁ%éﬁ%@@%ﬂlmmyl proteins.
Generation [0044] Antibodies descrlbed hereln (e g., antlbodles that bind
to the stalk region of KIM-] ' KIM-1)
can be generated 2 g afrar in vitro
methods such as phage display. A polypeptlde that mcludes the target
epitop@Oa2 K e sawiipedersinl karaging Brerifin -5 pTs hEBkicratigniibody therapy

cRiRdingimDtEelol over the expression of Th2 and Th1 cytokines and provides therapeutic

strategies for treating Th2 mediated diseases and other atopic disorders, and for Th1 mediated

diseases.
[0043] Antibody Generation
[0044] Antibodies described herein (e.g., antibodies that bind to the stalk region of

KIM-1 or to the sialic acid binding motif of KIM-1) can be generated by immunization, e.g.,
using an animal, or by in vitro methods such as phage display. A polypeptide that includes the
target epitope of KIM-1 (e.g., the stalk region of KIM-1 or to the sialic acid binding motif of
KIM-1) can be used as an immunogen. In other embodiments, a larger portion of the KIM-1
polypeptide, such as the extracellular domain, can be used as an immunogen and resulting
antibodies can be screened for reactivity to the desired KIM-1 region or domain.

[0045] In one embodiment, the immunized animal contains immunoglobulin producing
cells with natural, human, or partially human immunoglobulin loci. In one embodiment, the non-
human animal includes at least a part of a human immunoglobulin gene. For example, it is

possible to engineer mouse strains deficient in mouse antibody production with large fragments
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KIM-1) can be used as an immunogen. Li other embodiments, a larger
portion of the KIM-1 polypeptide, such as the extracellular domain, can be
used as an immunogen and resulting antibodies can be screened for

reactivity iR, ibs desired KIM-1 region or domain. [0045] In one PCT/US2006/007441
embodiment, the immunized animal contains immunoglobulin producing

cells with natural, human, or partially human immunoglobulin loci. In one
embodiment, the non human animal includes at least a part of a human
immunoglobulin gene. For example, it is possible to engineer mouse

of BisainsAaficient sing tschgbtibody tprbdiotprantitedengeifiagroersrk) antibodies

WO 2006/094134 P (007 . lJSi oo
T

XeiroMpuse e Reeenvithith Nalwsr Banspecinting hag e pro dleEa%0d Seldd ka: No-
s,ﬁg’gg@,.g,d wenedyhawsgTM, Green et al. Nature Genetics 7:13-21 (1994),

US 2003-0070185, US Pat. No. 5 650, and, WO 96/34096. [0046
Non(Hiita “M?@sa%?%ﬂ}ﬁﬁt%ﬁf“lgg %e%?ol&eugré)g . g.’ér’.,e iﬁ"ai["rgé%cllﬁetl?t' The
nof-hemaorehibodgcaridodyocisde. hbumanizatedig UaPde dribe§ 2 QSEP 239 400,

B NO: 86892003, FOLBR 4806 b Fial- No. 5,693,761, and US Pat. No.
6,407,213.70047) EP 239 400 (Winter et al.) describes altering antibodies

by s94tHuLER FAHRAR SVgRR S AR BTerReg B BrR ARTPESIHDRE FoR gD (within a
gi%t%ﬂémmgi@gmﬂ&&mﬁﬁ)fﬂﬁm&iw&mwmg xt_dig_iSﬁsf@BRahﬁﬁ’mm species with
o RS CCARIDRES CA0 R RS KB IR AHElh O LS mmune response

response In numans comparecPto true chimeric antibodies f ecause tﬁe )
in ODRes ubstitutd doctntibodissrisomtiindied hesdesably (E8-nehiliutsrhgntibodies contain

cofARPARERLS R IREHMANHRIoAntd 988N albe 332, 3858 I%furY eshomes7;
et al., 1988, Science 239, 1534-153%Ty ically, CRDRs of a murine hod

Veahbgt atSELSTITRS TG b3rreChd e 1B IS A F1ch AR s

subytitigid gnre danabirapbmiicferegiacsdite thinsio gyttood jotucengegereniesnt nucleic

acNE9ding tgfot ggé'ﬁ%g & éﬁ&@&%%@ﬂ@llﬁydtgﬂgmbgaf@a%{ﬁgwﬂ 86R8n

segment esired Isotype (usually gamma | for CH and kappa. for

copanicasi PesaREATRRARITIE htifsarSdP Hiaa (Y- By ReRA v dehastieppa for CL)

caRBLABRURSERGIMNABIRIRY 68 ligiochiadea:Soldle JiverpBizedlin mammalian

ntibody. [0048] Queen ct al., 1989 and WO 90/07861 have described a
ST

es choosing Ufan V framework regions by computer .
analjRi4&br Qptimat proiditPsad JEQA@P/07861 have described a process that includes

choosing human V framework regions by computer analysis for optimal protein sequence
homology to the V region framework of the original murine antibody, and modeling the tertiary
structure of the murine V region to visualize framework amino acid residues that are likely to
interact with the murine CDRs. These murine amino acid residues are then superimposed on the
homologous human framework. See also US Pat. Nos. 5,693,762; 5,693,761; 5,585,089; and
5,530,101, Tempest et al., 1991, Biotechnology 9, 266-271, utilize, as standard, the V region
frameworks derived from NEWM and REI heavy and light chains, respectively, for CDR-
grafting without radical introduction of mouse residues. An advantage of using the Tempest et
al. approach to construct NEWM and REI based humanized antibodies is that the three

dimensional structures of NEWM and REI variable regions are known from x-ray
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homology to the V region framework of the original murine antibody, and
modeling the tertiary structure of the routine V region to visualize
framework amino acid residues that are likely to interact with the murine

CDRge thRrB4Urine amino acid residues are then superimposqgd-eidifs/o07441
homologous human framework. See also US Pat. Nos. 5,693,762;

5,693,761; 5,585,089; and 5,530,101. Tempest et al., 1991,
. Biotechnology 9, 266-271, utilize, as standard, the V region frameworks
derived from NEWM and REI heavy and light chains, respectively, for

crygpiRsapafang hithenecibelistrastiomnhaiviicarit s debigias fgmework residues
carfBVaRERGE of using the Tempest et al. approach to construct NEWM and

REI based humanized antibadies is that tf; ree dimensianal structures

BT oGP A P G Bt i SR ST e e
hu280 610943 RGT AoBR0G6/60T7 Abhsarystalioyraphinand dhesdise effiprticular

' ction \ ion: esi S .
rllE TR BB PR Rt L parn e e s o o
pogitipatihusisihaf hserrirlb ARl HSIiehtftLe dhefces’ @g 8L, 431, 4L,
53 CORSE RS A3 S assING6IC) & TESsiduesat, particulby 7ppsSions7 ke, 98 Iatatver (in

re (preferahly at least five, ten, tw , ). of i

o TR T e, o8 g v
58H66013817H $RH449H,50H, 78H, B, B3L, 1841, 945l 088| 9B F1angBir, 168H, (according

to WK abHmAberfigh 8L 2BLuePA/atdins g, I3 of the variable domain of
the hea\% chain) 2H, 4H, 24H, 36H, 37H, 39H, 43H, 451-1, 49H, 58H

60HI0S7, daHlY bomeansiqnocippabanybodies thaj pied {9 dgpiyd gegiong p/KIM-1 can
be ptctdcegroisig gtin Vied<@batdmberspipnBees eagdekdSbRdbyNRnerner et al., 1991,
407,213,.10 Fully hum nii i i ir
e

al. s hdtyre Slaas dedchitiel B BYeiier #4348 orimotluang pRgiAdr, 1294, J. Immunol.
M&Bs39141Ney 13y hesprepare by 3epe ol eIGaRi NgAsHRSEEDBEIN phage display

_Pe ., 1991, Prac., N d. Sci. USA, 88: 2432-243
oA A S8 OO T i A St EhASHYSEAeA D 35 7P gfuman
théPgteutlos Tn98280rd ahgeerienhiminginized hamdm plrage didPike: Hibegeidmom et al.
(1@@%1/1%%%%%@?&%& highralfinityantibadiesohgsanhe deysjorsd g,

- as human therapeltics using standard phage technology (see, e.g.,
USAR9GHEASB4); 1996; Hoogenboom et al. (1998) Immunotechnology

4:1-260:and Koegenbanmaat ahfR008pbumuadbhfledaxAidsthBence” refers to an
amino acid sequence that can form the structure of an immunoglobulin variable domain. For
example, the sequence may include all or part of the amino acid sequence of a naturally-
occurring variable domain. For example, the sequence may omit one, two or more N- or C-
termninal amino acids, internal amino acids, may include one or more insertions or additional
terminal amino acids, or may include other alterations. In one embodiment, a polypeptide that
includes an immunoglobulin variable domain sequence can associate with another
immunoglobulin variable domain sequence to form a target binding structure (or “antigen

binding site”), e.g., a structure that interacts with a specified region of KIM-1.
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US 2003-0232333). [0051] As used herein, an "immunoglobulin variable
domain sequence" refers to an amino acid sequence that can form the
structure of an immunoglobulin variable domain, For example, the

sequgacRddamsclude all or part of the amino acid sequence of 8cr/us2006/007441
naturally- occurring variable domain. For example, the sequence may omit

one, two or more N- or C- tenninal amino acids, internal amino acids, may
include one or more insertions or additional terminal amino acids, or may
include other alterations. In one embodiment, a polypeptide that includes
an inifeGRAbgBiEINH waiVabieadtooi din seithmlycacinthasociade sithr amdtierheavy or

li ém W%ﬂ%ﬂ&g QUQQM}Q&%?%% qt‘fﬁ?ﬁ@? P lfgﬁmrﬁ’iﬁﬁﬁgglto@lﬂgf ani_n, respectively.

structure (or "antigen binding’site"), e.g., a structure that interacts with a

Ingpe GG eBh B RIPoCY 15 ARE IR SI0SYRL A B ATIYB 98 OBYEH FAaRS and two
li@0aghdhbhior dkishainofdhe antibipty isapuiwiheninctidaathobpashaécted by

i fIeRAG05 OBt chain, canstant reaion (o, erehy 10rm & heaey OLgorins,
|mmunogr10?3u In chaln, respectively. OI’_] empo |men , the antibo y IS a
Cliltr§iie raof (I3 h Sy Firplavo ghobighin relin syaivdllives liidgsta CL domain. The

vAFABIL RQgIahy iﬂakamsapﬁhﬁgm\%éegnl@gm MR AURMINCR RS 8 With an
be connected. by disulfide bonds. The heavy chain constant region ,
R Y e fﬁ%@%&%@faﬁ%ﬁﬁm@l@yﬂﬁ,fﬁﬁ*ﬁ%m eindiss PhEgRELody to
hashasweepstantoregiahtipicatioincleitiest ah€ Intomaiysting e arididaaegids) and the
.of the hea light chai i inding domain that interacts with
fllggé%mn%%%eﬁ@g) c%ﬁ?ﬁ%?gafgﬁ%%?ﬁ%%% lg%%ies typically mediate the

bindiHP &} thEBnabBETE tsLes Ofisssasnduetsres narawisfsraneydeers.or

hdﬁﬁﬂfi@éﬂ.ulﬂ?@f%ﬁiﬁﬁlk(er@-oﬁﬁeﬁ@f &@'Sﬁrﬁdﬁﬂ’e%@i&i{ﬂmﬁﬁﬁﬂﬁﬂ?@kﬂ%ﬂfzely
the classical complement system. 3] One, ar.mar. i

e o) S TR A U R B e IR M EBRA 0 cprs, 1.
CBR4 ,dr@r{JpRaf ahd Va fBR8, egibnswamb&mmaihol gifebtirefyDReipaarhe human.

HEXSXSUN G ADHAL. BRESOHEE SF IR Fr B GwdAG SRR bahlbe e, Lr'g FR1, FR2,
CDR3, LC CDRI, LC CDR2, and LC CDR3, can be human. Each of the

FREnthERe eBReRGATEE himfag coodipees el p L HBRTSRS (SRR Granan, e.g.,
dehviherframenatinregionseinele, AusamnopdtiEtall BRZrddR3s anchinfddlefulins or
the HC or LC. .In one rgbodirgg&t all. the framewor

B B 0 R e
e.protioeddimrmeaogliopalipsieacid. One or more of the constant regions can be human,
effectively human, or humanized. In another embodiment, at least 70, 75, 80, 85, 90, 92, 95, or
98% of the framework regions {e.g., FR1, FR2, and FR3, collectively, or FR1, FR2, FR3, and
FR4, collectively) or the entire antibody can be human, effectively human, or humanized. For
example, FR1, FR2, and FR3 collectively can be at least 70, 75, 80, 85, 90, 92, 95, 98, or 99%
identical to a human sequence encoded by a human germline segment.

[0054] An “effectively human” immunoglobulin variable region is an immunoglobulin
variable region that includes a sufficient number of human framework amino acid positions such
that the immunoglobulin variable region does not elicit an immunogenic response in a normal

human. An “effectively human” antibody is an antibody that includes a sufficient number of
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a non-hematopoietic cell. In one embodiment, the human sequences are
gennline sequences, e.g., encoded by a germline nucleic acid. One or
more of the constant regions can be human, effectively human, or

humagizads d9sad3other embodiment, at least 70, 75, 80, 85, 90, $&aA%26006/007441
98% of the framework regions (e.g., FRI, FR2, and FR3, collectively, or

FRI, FR2, FR3, and FRA4, collectively) or the entire antibody can be

human, effectively human, or humanized. For example, FRI, FR2, and

FR3 collectively can be at least 70, 75, 80, 85, 90, 92, 95, 98, or 99%
hysentertore hoepidnrsayol thes Gaepteelhyleshuphelicherimeisegamiensponse in a
nd0R4l.Amn effectively human" immunoglobulin variable region is an

immuno Iobz\lli/n variable region that includes a sufficient number of

humA&M fraim EwSHEERITRE B SE R Y LA e 4P A% i AT AYTBREIRRuln variable
regamabie isegedifidd esch dizlibi randified dong el s &spofse imaumnonssabnse in a
’ ' " antibody | ib inel
s S e
hugpah B Bb srmdKsasifepriitignheiehtinbty Heayinsidndipagriable region does not

cliBV L NEERRIEEASRONRAINIA aMal IAANDINRAST fhs e Mmanizaded”

. immunoglobulin variaple region i immunog| in variahle [ ‘
G R R A TN R
samecdsemtamtnige dioestheghimimodifieccioday rog-hismmodified 4ddrtleseoamore
U ERenL AR RER ghshigman framework amino acid positions such that the

|mmuno§q§lobulin variable region does not elicit an immunogenic response,

in a NBPA%AI HHhPaR2TH 5 R BREPRIS LR Bmetotd DiaR O EIoBIARED gene or a
seinfbud ercfosfonanialy BuRah NontkdQdR k3 andsUGIRad .t pRIRHBE:, alpha

In .som es, hu i i g ins can inglude a non-human_ .
O G S M T B on
29ngpt o wellan oy iahipaemsdadibyaiatin mers gomsliFgéimeh a
inéﬁgmgﬁbméﬁghﬁﬁﬁﬁﬁl@gyohugzﬁﬁdig)mwaaiﬁp(?ﬁgfj?a&g‘%@étg@f@g?able

appa, lam pha (IgAl an .gamma (Ig gG2, . 1gG4), “
L T B A A A L) Sch O i Lot region
ganerauthe JObBUrarariaisle Felien gie reswioghdenidgih iravnuctogieh GiodtighKd or 446

e o 4 A : y iable_

T T e L T
ofj the Balgr@gmmt@@gﬁonstant region genes, e.g., gamma (encoding about 330 amino

acids).

[0057] The term “antig'en—binding fragment” of a full length antibody refers to one or
more fragments of a full-length antibody that retain the ability to specifically bind to a target of
interest. Examples of binding fragments encompassed within the term “antigen-binding
fragment” of a full length antibody include (i) a Fab fragment, a monovalent fragment consisting
of the VL, VH, CL and CHI1 domains; (ii) a F(ab")2 fragment, a bivalent fragment including two
Fab fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting of
the VH and CH1 domains; (iv) a Fv fragment consisting of the VL and VH domains of a single
arm of an antibody, (v) a dAb fragment (Ward et al., (1989) Nature 341:544-546), which consists

of a VH domain; and (vi) an isolated complementarity determining region (CDR) that retains
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gene at the COON--terminus. Full-length immunoglobulin "heavy chains"
(about 50 Kd or 446 amino acids), are similarly encoded by a variable
region gene (about 116 amino acids) and one of the other
aforepepntignagsgonstant region genes, e.g., gamma (encoding apeHis3qf/007441
amino acids). [0057] The term "antigen-binding fragment” of a full length
antibody refers to one or more fragments of a full-length antibody that
retain the ability to specifically bind to a target of interest. Examples of
binding fragments encompassed within the term "antigen-binding

fufraipeding”’ Bfabkithiangtitangb day tvetisdeniis affhb HrdgrewantaVL and VH, are

codAngY 9%&%2@@@&{&% CRRSIStNG. Rfibe Ydmoikhdalbanst Gbthdengingy difktic

a F(ab")2 fragment a bivalent fragment including two Fab fragments
hwmw%%@ﬁméo&médamsmﬂgmmﬁhf(m)lsvﬂaq’eéa?n gnd VH regions
pa‘iﬂﬁ&’@ﬁhﬂﬁl@fomﬁﬁl mhetechetindwmaissp(@mi Firaghenteonssiigief al. (1988)

e ooy LA L R gntha 4 e s

VH domain; and (vi) an isolated complementarity determining region

(CD@dgg’:}t rg@iggdwwagc%ggﬁlogum PCT/US20061007441
functionality. Furthermore, although the two domains of the Fv fr ent,
i S N ma R ey R B

emecdxmbmam methdis, (by.assintk)atic elipkasdhat £petsieslitent o Behdde, ¢.g.,
A5e ’l? B2069 %‘ RIRINARIER e Yhsand YHLLegions d%@&%&?oﬁﬂ

monov entm ules known as Sing le chain Fv SCFV Seeeg ird et

al. (1198691 s&t@ﬁe@rzhgdnz@mzsuwﬂ B%’EB?PB’F%’I f\(&é@@ﬂm&@m e.g, 18G’s,
arb ARy 1&4%13&15&7&158@@61{% Indmtibady Redectian EHknant expression
bodijes c roduc c and euk tic cell
m@hll%: %Sﬁt Bk ggllé-{bpcai(g(_}\/rlxc&)udlr@ él%f‘ re%;léig)dcmﬁ 5 (?ea de Illn Urlaub
arst@mas Hﬁﬁﬂ}al’(@ee I‘éa@, Apglvéid.evah (EoMﬁ%ﬂ%M \M@th&iﬁR selectable

mérkbr & %@M@%@qw%fﬁ%%amgq%bg%w 18i81¢ RPPLMENH mphooyic

antibodiés, particularly full length antibodies, e G's, are produced i
ootk bt Gtar N Y R BT U ARG AR n%%fgé%rs%r%%@e&rﬁs il & wansgenic
agpIesgionrincheie Ghinest Hanasieplyvie/celhiiQ eelishtiryaipilinglbéit.

CHO, el deserined 1y WISUD A LAn, (19801 P1o6 N AGaH Stk o,

USA , use Wlt ecta ker e.g., a
thggersriatin RAUFHAN BFEPSHAD (0B dionaBivicleme@d segpances, such as

sdYBRRQEIGegulate replication of the vector in host cells (e.g., origins of replication) and

selectable marker genes. The selectable marker gene facilitates selection of host cells into which
the vector has been introduced (see e.g., US Pat. Nos. 4,399,216, 4,634,665 and 5,179,017).
Exemplary selectable marker genes include the dihydrofolate reductase (DHFR) gene (for use in
dhfr- host cells with methotrexate selection/amplification) and the neo gene (for G418 selection).
[0062] In an exemplary system for recombinant expression of an antibody (e.g., a full

length antibody or an antigen-binding portion thereof), a recombinant expression vector
encoding both the antibody heavy chain and the antibody light chain is introduced into dhfr-
CHO cells by calcium phosphate-mediated transfection. Within the recombinant expression

vector, the antibody heavy and light chain genes are each operatively linked to
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cell lines, e.g., NSO myeloma cells and SP2 cells, COS cells, K562, and a
cell from a transgenic animal, e.g., a transgenic mammal, For example,
the cell is a mammary epithelial cell. [0061] In addition to the nucleic acid
sequane@enaeting the immunoglobulin domain, the recombinamtt/us2006/007441
expression vectors may carry additional nucleic acid sequences, such as
sequences that regulate replication of the vector in host cells (e.g., origins
of replication) and selectable marker genes. The selectable marker gene
facilitates selection of host cells into which the vector has been _
enhARSH REEARISEE RGO SIPBE N § 4 S oo w, 8 ¥4 B3 Dhd Ao gy the like,
sudBXempiary seledableivarkgogeresdpelues tentihyorafdateraduatasm dVLP
DHFER) gene (faor use.in dhfr- host cells with methotrexate .
P AR O] B A R SE (6 o o A LA o fecombinan
expmseiremplanasystariesor PEEThisiranthestprigsin froseder denipbdi(xcglisdhat have

bedH AR AR ORY RERP _L%H{égﬁgﬂm[}%% RaHiaBhsraailaadecominanta
expression vector encoding both the antibody heavy chain and the _
tragﬁg g Lﬁwvy and light

Bew gt celmeisirsd (R alemdoamiPetRs Yeihs AYHeary
chphosphatecmedtabditrenstestiohonithicutheereedinbin&tinexpressionlar biology
ector, the antibod ' ' rati
o R BB SO R SRS SRS A BRI o ot o
selestjfiminslefarmmhtto @Gureibavodt Fels S0 resongr Heentbndisiam trevlture
mdH{Em. SHE s &N RRABsaEL Al b RDES FER AR RIIPRPh P&aM a

SV40 enhancer/AdMLP promoter regulatory element) to drive high levels
Profein {hSERFRIGR Bf the genes. The recombinant expression vector also
carri9@ D HERbgdive malichoaliolvdef orodifieations of. CHO dEltstibrat thatvater Fo

fu&%g, g%”%[)e(fet&ga\é\@% E@&X@&E&%&S{M Wﬁﬁ%t%@ptor or with Clq, or both. For

selection/amplification. The selected transformant host cells are cultured
ex 35 Bt (OB FESEi GANSHIH &SSP R EP ot RBRH P CRAinEeAdri gy one or

m@bbadidisd esovanet fiem. thecotitgeotediumbiantiaUs Malewlss48,260. Other
xRS risERtIguce A6 4o lo RLeRRlE Medsaombinapl expgession

ve ransfec 0S S, to select for transformants, to culture
the Hot4delBorenachecrniibodies thet istitsisdy o Arthrirc i retipadipierducden system

m&ERlG AR ptihodies taRibeisalatadiratilpibh (N EomaiaeiaR Woithmple,
~ a_Protein A or Protein G. [0063] Antibodies may also_includ

! . e . ,
the RS AARaLNEE ool RSP AR R 2RIREASA ,“b%‘? CHudopeye This
asgraginoehntaedol amtifibatonFe tetieptarmaryitheClég ceadobtinideor This

glycosylation participates in effector functions mediated by Fc receptors and complement Clq
(Burton and Woof (1992) Adv. Immunol. 51:1-84; Jefferis et al. (1998) Immunol. Rev. 163:59-
76). The Fc domain can be produced in a mammalian expression system that appropriately
glycosylates the residue corresponding to asparagine 297. The Fc domain can also include other
eukaryotic post-translational modifications.

[0065] Antibodies can also be produced by a transgenic animal. For example, US Pat.
No. 5,849,992 describes a method for expressing an antibody in the mammary gland of a
transgenic mammal. A transgene is constructed that includes a milk-specific promoter and

nucleic acid sequences encoding the antibody of interest, e.g., an antibody described herein, and
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example, the human IgGl constant region can be mutated at one or more
residues, e.g., one or more of residues 234 and 237, e.g., according to
the numbering in US Pat. No. 5,648,260. Other exemplary modifications
inclugle thegedescribed in US Pat. No. 5,648,260. [0064] For sora@/us2006/007441
antibodies that include an Fc domain, the antibody production system
may be designed to synthesize antibodies in which the Fe region is
glycosylated. For example, the Fc domain of IgG molecules is
glycosylated at asparagine 297 in the CH2 domain. This asparagine is
a sipRaksREYBRG e witheoriFt e b Bngss aE el e5ifgmammals
indiEOS¥RtieR-pREIGI pateminefiestandtnctions mediniety HysExtberHoepitorShe

nd complement Cl urton and.Woof (1992) Adv. Immunaql. 51:1-84;
o P P B A o ok BRI b
prod0666l inAntitmdinsatiabemeriieion Sy stshrrtheicap frepraienes its stabilization
anGVCRRVIALeS NG Cesidiie COrMaMONIinaULa asRRFABI0RRAv IS BE AR her

_ can also include other_ eukaryotic éaost-translational modifications. [0065]
tspRISoRIOY Ahlsasbhé prddutePBfid transgenic animal. For example, US
Pat. [0067 D, 34 9129 dlepleribh BV -ineithidck fartéxyosessihg anaititbeithin tidymer,
mammar ndofa.t (. m ' t -
o S eyt ovie.
Suitplelo dieigroses avtleey sebskasialdy by eight-aReler duS B HBa FRYaMUERGT

avdi@ gV 2B R D HHSDAS K94, 080IgNEH SRE UBARE fAN0 to about 15,000,
secretion. Thee@ill((){ﬁrodtﬁced téy females of such transgenic mammals
ant 2 00S B008 e tHERBRS #i€%ntibody of interest, e.g., an antibody

desdineR] héweinotiire xamplod Kkl iendinifisdi ot retniknivestadsompater
softBRY ag%i’ ysed firecilyl00a0LMRedics can %ﬁﬂﬁ?ﬂx‘l‘éghcﬁ;gr’ with a

moiety that improves its stabilization and/or reténtion in circulation, e.g.,
POMWEIX%?E-IW:‘H%%B&I%EH&? RelugErsdR e P Healelne gidsy
holdaI$int:B scHbaslih ptnlefRl d1 N GFEG) onpotyaopglienadiiddid, pongingethylenated

ntibody can he associated with a polymer. e.o.,.a substantiall -
po?yé)ns_, gﬁ%/o? ers t?eremp anoel%‘| ci( copﬁ&x}%geﬁ(sy{here&", )géovug% %ﬁ ?hé/ Wﬁter solubility of

genic polymer, suc Tasa p ene oxide or a polyethylene

theoRiokk cepsitabkssgeprvtaingdl velditimsbrantidinp byoweaightudegiglyerglkylenes such
BY RAUI MRS ALRERLR! BIBIKUSADSING Jrom RR9uhREdand

asgb}gjl?%gé& 00 dg{(t)ons (orap out 1,000 to abégglt 15,000, an 2,008 to %bgut

poigwywé?psg&ggal.cs); polymethacrylates; carbomers; branched or unbranche

polysaccharides that comprise the saccharide monomers D-mannose, D- and L-galactose, fucose,
fructose, D-xylose, L-arabinose, D-glucuronic acid, sialic acid, D-galacturonic acid, D-
mannuronic acid (e.g. polymannuronic acid, or alginic acid), D-glucosamine, D-galactosarmine,
D-glucose and neuraminic acid including homopolysaccharides and heteropolysaccharides such
as lactose, amylopectin, starch, hydroxyethyl starch, amylose, dextrane sulfate, dextran, dextrins,
glycogen, or the polysaccharide subunit of acid mucopolysaccharides, e.g. hyaluronic acid;

. polymers of sugar alcohols such as polysorbitol and polymannitol; heparin or heparon.

[0069] Uses and Methods of Administration
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[00681 In another example, a KTM-1 binding antibody can be conjugated
to a water soluble polymer, e.g., a hydrophilic polyvinyl polymer, e.g.
polyvinyl alcoh ol or polyvinylpyrrolidone. A non-limiting list of such
polyiwemsdneude polyalkylene oxide homopolymers such as pabyatiogbooeoo7441
glycol (PEG) or polypropylene glycols, polyoxyethylenated polyols,
copolymers thereof and block copolymers thereof, provided that the water
solubility of the block copolymers is maintained. Additional useful
polymers include polyoxyalkylenes such as polyoxyethylene, .
polyB¥/Sto @IW&%&%I%@?W@%?@&% iy ARiRpdy that binds a
paftRbiex4piopyieRBv(R|Utaries)ispadymeihabiylate sicearimensdibranaimeition or Thl
nbranched. palysaccharides that comprise the aride monomers
o -atrﬁgr?ﬁgslgf) B-Oé}éledsﬁg %:I[aféet%ge,l Sgggé%n%%%’sgﬁy%%gylose, L-arabinose,
D-g|[RUdnid b nistaticoacid np-Havisedtiromic ResipubT Frandationideltigry system, or
rodf SnPRIYMIANRG ORICA6iEb10] i AR BKiIS) Ja-GHeAIaMIREag subcutaneous,
~ D-galactosamine, D-glucose and neuramini¢ acid. includin | injection) rectal
S SEEEHHES SRRSO RS Hagb R APEA S s fpdetion) rectal
tojfitay lepedimmatarchrahyidrexyethly) stanphylamylopesdextrariebduifaté dministration
mge&ég%vﬁ%m%i#%%%& 1%55&&&9%?@%@@_?Q?asmw&fﬂ%aceutical

ucopolysaccharides, e.g. hyaluronic acid; polymers of Sugar alcohols
COBRERI GNP BNSE A PR AR ReReR AR S ST phelon Yo 8D pegeRigDle
phaRfhMetadsQbARRIMBjkasiofic iy \Wek 2A0R/QKb3As and pharmaceutical
PCT/US2006/0Q7441 [0Q70] In the met escribed herei n
oS AT 3 B & PO o BN R e ety
(26@itisteredHealitmabietthocthc@tmazimbdiziee) ciid kb -t g ett, Williams &

Wﬁlﬁ@?ﬁ&%ﬁ%?&w?ﬁeg%&%ﬁ%ﬁ%@%?%%‘wah e.g., human. [0071]

"Administration” is not limited to any particular formulation, deliver
systéAd73l b mETRTH Fhiy ARG SRS iR PsRRRRS Bta%(é%?éef‘é?‘*@m of
astimedUdiRg: sthcaéabeons ndnkiraitehmy sronttaiedotiacys. ntracrticudagic

intr scular, or infraperitoneal injecti e Jonigak.tan mide):
R R EALI L e nCIae s s e Bhomico

ets). Administration
batagdnésisrovidet i Eimg s efoSes o EPEISEETEGIyDEAP HeERRP loteaPUBEy of
isQhgrmasewical isampasiionseo B paxsieyicaky-asce plailadalbral or
_forms, and/or with an cceptﬁble %harmac%ugcal %xci[r)lieergt%son examethasone
AL AR S0 OIS RATBHHE SR s R faf ’

Qetnta tormutations
pratidlsexgipieradnamknoetin [sedpieotnn (0miRHidiciamst DekinR bfelemeba@dne,

d Papngglasons, fluticasone, budesonide); leukotriene modifiers to prevent the airways from
swelling and blocking airflow and decrease mucus production (e.g., zafirlukast, montelukast
sodium, zileuton); and theophylline, which helps, inter alia, to open the airways and reduce
release of phlegm. Anti-asthma agents also include therapeutic antibodies (or functional
fragments thereof), including, but not limited to, anti-IgE, anti-IL.-9, anti-IL-3, anti-IL-4, anti-1L.-
5, anti-IL-13, anti-VLA proteins, and anti-migration inhibitory factor (MIF). An antibody
described herein can be administered in combination with one or more of the aforementioned

agents to treat allergic asthma,
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(2003) Thomson Healthcare, 58th ed; Gennado et al., (2000), 20th ed,
Lippincott, Williams & Wilkins) Remington; The Science and Practice of
Pharmacy. [0072] A number of therapeutic agents are useful in the
manw@eroerivanid treatment of asthma. These include, but are metIiGsReW/007441
to, bronchodilators, e.g., anticholinergic bronchodilators to relax the

airway (e.g., ipratropium bromide, albuterol/ipratropium bromide); beta

agonists to relax airway muscles (e.g., epinephrine, metaproterenol,

terbutaline, isoetharinemesylate, i oetha{lne isu reI plr grterol r?tltg%uﬁ-fﬁlmediated

salm&rd, BRSTRaS GBS it RonTcBEnsrse s e dies e

uce
inflaflanamaticmd&igns hydude entisodiepoortisycemgexadnatigastmeids and NSAIDs.

pre gametin%he{s o eﬁ‘f’&@)’é‘%fc?sqgé%%@ﬁ&eﬁqﬂ'%‘Qﬁﬁﬁ'ﬂ%@ﬂlﬁ%

becl osone, dexamethasone, fluticasone, budesonide); leukotriene

copvegiielar tispirtRaiheh @ HTbapS RS RSP BIORRIFRSFAIR SERgs (e,
e. HECr8a%6n wt@%@pb&t@ﬂccﬁ@omﬁmw& opielukasgt.sodium,

zileuion), a ph II| wh| h hel ter ia, to he a
redu{:8e6]?r5éle (fﬁ W}/ %’ r‘ggéa %% S alésg |88[? gt er%%’%%%mp e do

noahtibodvey Qunﬂhxhcummtlofra@nwe@ﬁgxthe&wﬁlinnl thing, WilltraendiviRagmsrous

m@cﬂﬂéﬁﬁné&‘ih'ﬁ&@d}{é Hmtgm%‘ﬂel %ef]ﬂo?rﬂgd uit}g’m @(&tkébpgs 3f @fmip}é'sﬁlt invention.

proteins, and anti-migration inhibitory factor (MW). An antlbod}é described
Stk R A B FTRIERE H AEFRINE GRS 6 GREBTER
aforementioned. agents to treat allergic asthma. 18 WO 2006/094134
PCT/US2006/007441 [0073] Ther, j agents are useful in the
management and treatment of Thlérggggﬁwﬁﬂammatory conditions
include anti-inflammatory compounds, e.g., steroids and NSAIDs. [0074]
Thergpgy djlC1*%ﬁiﬁ?&ﬂvwﬂgﬁﬁa@ﬁz@mﬁw%ﬂmaeﬂnﬂm@dei@@yﬂm%e KIM-1
converted for use In ano he(élgnlmgj |nclud|$ hum @,,lusmg kpow
e Tace.

convElidh rRsmBEsard SR BIdFouReE oy em(g}tlllllar domain
anlaé@‘@rcﬁsnﬁﬁ(-@)ﬂzﬂ:ﬁuﬁmKmﬂmm@a‘mmﬂsgtﬁmpé@mmd@nﬂwgtbémvénsfected
infd ggli t%hl&%@%@x@ﬂl%%@%?%%ﬁw f%ﬁym be 15Q¥%Hﬂ%atgﬂ§5§ffprotem—

il in the art will recognize'numerous modifications and
Awﬁé@éﬁ@mﬁfﬂww &&Hmﬁhw.hfwds@oap@aﬁh@ﬁﬁe@%f}emm appeared as a
ddavRntiensistechimenificationgigoask yatiatioRratarethereforezed oo gasseidength

Xsehlgﬂ\r)lvf ?él ugxo%éﬁ)tem c%r‘?smtmg of the entire extracellular domain. A panel of rat

monoclonal antibodies to mKIM-1 was identified by ELISA assay and FACS screening, and a
set of these were further characterized by Biacore and by domain specific ELISA and Western
blot analysis, which demonstrated that multiple antibodies binding distinct epitopes were
represented in the panel. Thus, 7 antibodies bound full-length protein in Biacore and ELISA
analyses, while 4 of these 7 failed to bind to a protein encoding the IgV-domain only (Table 1).
Of the 4 anﬁbodies which appeared to require the presence of the mucin-stalk domains to bind in
the Biacore format, 3 were further defined by ELISA and Western blot analysis to bind within
the mucin domain, while 1 bound in the stalk domain (Table 1), Within the mucin domain
several antibodies recognized a distinct region encoded by exon 4 (Table 1). Thus, antibodies

recognizing the IgV, mucin, and stalk domains were identified. Table 1 shows results of gross
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[0076] Example 1: Characterization of rat monoclonal antibodies to mouse
KIM-1 [0077] Using standard PCR and cloning techniques, full-length
extracellular domain and IgV domain-only marine KIM-1 expression
condYRigtesitdtétgenerated and stably transfected into CHO c@fS7G53ei07441
fusion proteins were purified from CHO cell line supernatants by protein- A
and SEC chromatography. Full length KLM-1 fused to a human IgGI-Fc
~domain appeared as a doublet, consistent with differential glycosylation.

epiRBLSYNELG: Immwnized withdhe ILHJA%@ O#LBYSE: '@M C%A@Jy@ @&Pﬁ%}'ﬁe assays

consisting of the entire extracellular domain. A panel of rat monoclona
(Biatmsodhds Ao WiRA Db HEA e BSHE ERISA ﬁg?a?f S EReS dirddaingy and
prasdyc Selzphihesawmare-fyhacicharacterized by Biacore and by domain
specific ELISA and Western blot analysis, which demonstrated that
multiple antibodies binding distinct epitopes were represented in the
panel. Thus, 7 antibodies bound full-length protein in Biacore and ELISA
analyses, while 4 of these 7 failed to bind to a protein encoding the
IgV-domain only (Table 1.). Of the 4 antibodies which appeared to require
the presence of the mucin-stalk domains to bind in the Biacore format, 3
werdOR#8her defined by ELISA and \/&Bien!blot analysis to bind within
the mucin domain, while 1 bound in the stalk domain (Table 1.). Within the
mucin domain several antibodies recognized a distinct region encoded by

exon £CTabterbinThus,ightidadisia recognizing tHECEV, mucin, andsstdlkonly
domains were identified. Table 1 shows igaUlsQfArassd WO

2006/094134 PCT1US2006/007441 epitgne manping kb,
rat-anti-mKIM-=1.mAbs. - Table 1 HAMMWIQ&WQW
THBiacore, EFISA, Western bidt, and FACS) using the full ECD of KIM- 1-1g,

106IMr 1-Igv4g, and |proteolytic fragments of KM-1-lg proteln [0C78] -

3 Lﬁ tE-+-ECD-domaintgV-domainrE€P-statk-onty—minusregionencoded
y alternatively spliced oxen 1H9 + + ¢ 1D9 + 1C11 + ~~ - -

3A2 + - + +

1H8 + - - -

4A2 + + o+ .

2A7 + + -

* predicted

[0079] Example 2: Induction of KIM-1 expression in hyperactive Jung

[0080] Balb/c mice were primed with OVA/alum twice, then rested for 3 weeks, at
which time the mice received 3 days of exposure to OVA aerosol using a nebulizer. Lung
tissue, draining (bronchial) lymph node and spleen were harvested and examined for induction of
KIM-1 expression by RT-PCR. KIM-1 message was induced in both bronchial LN and lung
tissue by 24 hours post nebulization. In contrast to KIM-1 mRNA levels, KIM-3 mRNA levels
were not modulated after challenge with OV A aerosol. KIM-2 levels were upregulated in &

manner similar to KIM-1,
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3A2 + + 3-rA2 + + + + + + * predicted [0079] Example 2: Induction of

I~1M-1 expression in hyperactive luny [0080] Balb/c mice were primed

with OVA/alum twice, then rested for 3 weeks, at which time the mice
recewedistaysof exposure to OVA aerosol using a nebulizer. lpamgus2006/007441
tissue, draining (bronchial) lymph node and spleen were harvested and
examined for induction of KIM-1 expression by RT-PCR. KIM-1 message

was induced in both bronchial LN and lung tissue by 24 hours post
nebulization. In contrast to KM-1 mRNA levels, IM-3 mRNA levels were

not modulated after challenge with OVA aerosol. KM-2 levels were

upregodaied Exampleridiftionibdntei KW 2000V6di2006/094lBduced hyper-

rerEO! /Sli{,g;lgeosg6/007441 [0081] Example 3: Effect of anti-KIM-1 antibodies
-mdticed hyper- responsiveness. [0082] Anti-KIM-I antibodies with

differéRBbitdpe-Sddéidianid dies o idstidterar gratonsinppadi¢ifrseree Wated for the
adlgMalORIMeREe bl g VBlBMEASINN STt BEM 1 88 E0Se NIl @BHmodel, and

usi oth rcig%}/lactic and thtera(Pe,utlc dosing regimens. [0083] For
usﬁ?@%%ﬁ%&&?ﬁlg BifiE SO PRIRR ST ISR A i nation and recall assays

were[e33d rniied mefojlovis: Balishs OVideindredivep ipfimeotidnsanfl 10H1 assays

VA ey xed with 1001, Imj (Pierce,

S e e A B e AT A ova
(Gujdeibrigniebmisee withd9eul for caAinutBistdeifdokigrdald B analepedaind 7.
TRied e QV Arif} RBRUSING ARt ARRBIGHERIIBRL (R YIS CaTRARL G ays to an

USA). Dosing with mAbs was as follows: 200g was given ip on days 1, 3,
A0S TR0 thEh BT IS garPICtReP B PTHEEN ﬁ’z%%“ﬁ’édoé/ééﬁ&
DR tomikiey ape Ui s ioelie s0mic e werecinmemzed WithdDMA INAWRAS00g

described hatgiov%h btut po MADb was administered until just prior to the
VAEBURZARISH SaNiEE ARy 1275288“5 WAb 4A2 was given the day prior to the

first rie®idizatiortharag250gtedimAhidAZR wasgiverethwith OVA in alum as described

above, but no mAb was administered until just prior to the nebulization series: thus 250ug of

mADb 4A2 was given the day prior to the first nebulization, and 250ug of mAb 4A2 was given the
morning of the second nebulization.

[0085] In both prophylactic and therapeutic studies, two days after the final
nebulization session, the mice were sacrificed for analysis. Bronchial lavage fluid (BAL) was
collected via tracheotomy using 3 washes with PBS containing 0.1% BSA and 0.02mM EDTA.
BAL cells were pelleted using a cytospin and coated slides (Shandon, Pittsburgh, PA USA) then
air dried and stained with Hema3 stain (Fisher Scientific, Pittsburgh PA USA) for identification
of different cell populations. The lung tissue was harvested into neutral buffered formalin for
routine histology, or was snap-frozen in trizol for subsequent RNA isolation. Draining
(bronchial) lymph nodes and the spleen were harvested for isolation of mononuclear cells, which
were placed into culture in RPMI/10% FBS with varying concentrations of OVA. 72 hours later
the supernatants were harvested and cells were pulsed for 8 hours with 1uCi tritiated thymidine
(Amersham Biosciences, Piscataway, NJ USA) and the plates were counted using the

Microbetajet system (Wallac, Gaithersburg, MD USA). Supernatants were analyzed using CBA
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morning of the second nebulization. [0085] In both prophylactic and

therapeutic studies, two days after the final nebulization session, the mice
were sacrificed for analysis. Bronchial lavage fluid (BAL) was collected

via tveoheatommsusing 3 washes with PBS containing 0.1% BSAmnaus2006/007441
0.02mM ]JETA. BAL cells were pelleted using a cytospin and coated slides
(Shandon, Pittsburgh, PA USA) then air dried and stained with Hema3

stain (Fisher Scientific, Pittsburgh PA USA) for identification of different

cell populations. The lung tissue was harvested into neutral buffered

Tffyﬁﬂ%ﬁﬁdré?ﬂﬁaﬂﬁﬁ‘éoﬂ&t&%? Ripstizaceapnfrdzd fiHzbPIPS IBSEy aEtE™Ss:
MRMApsglagsrIExaining (bronchial) lymph nodes and the spleen were
harv@ &RO |solllat|on of mononuclear cells, which were placed into

cult % FBS with varying concentrations of OVA. 72 hours

later [3P% supliararsrrsioredevitharsbedica sy S0/t pisein§sp 8 thalipgge phases.
Pd%%iﬂgg@iﬁﬁéﬁghﬁﬁym'g&hﬁﬁmﬁb%E&Rﬁa@@ﬂﬁﬁ%dﬂ@%@@éﬂﬁhd\ldm g tissue

USA) andéhek%ates were co ed usin {jée Micr %g‘?}gt system %Vall
VLSS trg @eﬁéﬁ)ﬁ%ﬁﬁg %tﬁ?ﬂ% B gﬁgﬁ}' 5 EBED Were
caRO06A0 M ABA RECTHAUSA00BUSEHhbpHihddh2san chirfl Al nfatiore&itsi B Buch that the

pe?é@rﬁ%'@ﬁ&? ]Qrﬂ)‘{’eklen]cﬁlﬁje R4h ASTALE AREILSWEIGE Son YU %@&Ql'ﬁx%ses in the

USA). [0 Results: [0087] Mice were dosed with antibodies during
PeEyA PrigHHEPAHE %@?@@%Fﬁs@@c%&%ﬁ&ﬁéﬁ@@nﬁi%ﬁé‘l’ﬂélf@@ég%@ﬂmaﬂty’
wildisl {BAkdd brumehiahlymphioges spleashANd e iIBSURe eSS 1HS treated mice

Y SRicds The pssent cosinonbile,neutrophis, and rphocyies prosery
ﬁere ca ate ced ro GOSII”IOE COUI”I Sin
asthel BAllcybhiset dehmicé conioh chhumlmemmﬂ@owmbmwmseﬁﬂn@md IL-13

wihehsipubled a8, 60mparcd i oenirab Mo s sl BETEasas 18, Iha e SROiso

neutro hils and lymphocytes, which constitute a small fraction of BAI,
elewieral nt\?&i@%é’l@&ﬁ@f&ﬂ %ﬂh%ﬁ%&%ﬁ?%ﬁﬁﬁ?ﬁ%ﬁ%%ﬁ?%%ﬁ%} LRy g this
cysmiaéaabfmnwl H?rdfaatﬁﬂmma:tan@ﬁfhailepmw%mw Beeffidindous in settings of

9 eiﬂate%jgen geg%) é%h% %\s&g QS’V%F pf.Th2 associated

cytokines t ntro Itures n particular, very high levels of IL-5

and 0088] wisreoprgtivéd, lé%?c@#ipéﬁéd@ét@éﬁﬁzﬂ@emn%g efieoanppiils in the
BH-Zand 1601208 phodbusr ralge .levaiart iiniarastd %%mmmﬁlﬁe recall

as\é\e/g/r alsz% h,f %gst:%g araftll oc}J gs llql\éeraég Ievglasvg I)f)?l)ssmg effects in this assay. Several
other antibodies, including 1H9, which recognizes an epitope within the IgV domain, had no
effect on lung inflammation or cytokine production in this model. Analysis of the response of
draining (bronchial) Iymph node cells to stimulation ex vivo with the OV A antigen with 3A2
showed a reduction in the proliferation of cells to antigen stimulation (Fig 3). Furthermore, the
analysis of the supernatants from these cultures showed a marked reduction in the expression of
Th2 cytokines including IL-4, IL-5, and IL-10 (Fig. 4). Levels of IL.-13 were also reduced in this
assay. l

[0089] Treatment with the anti-Ig domain mAb 4A2 resulted in a pronounced reduction
in eosinophil and lymphocyte influx into the BAL after sensitization with OVA and nebulization

treatment (Fig. 6). The average decrease in eosinophil percentage in BAL was 84% compared to
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cytokine were low. Preferential induction of Th2 cytokines would be
efficacious in settings of Thl cytokine dependent pathology, such as MS,
RA, Crohn's. [0088] In contrast with 1118, mAb 3A2 reduced the

perceyndagesebaasinophils in the BAL, and reduced production opcr/us2006/007441
Th2-associated cytokines in the bronchial lymph node recall assay (Fig.

2). Thus, the antibodies 1118 and 3A2 have opposing effects in this

assay. Several other antibodies, including 1119, which recognizes an

epitope within the IgV domain, had no effect on lung inflammation or
copjpldine Prffllctrohahmead pautBlepgea BRIt avR agesiRsiRas O YrapliAgyte
pekbEanchial)d ok sesiecasd s daustinp Ladion 1Mo Mith HiRiQWARNIERE the

with 3A2 showed a reduction in the proliferation of cells to antige .
R PTG Sy L R B G ATA L s P e e AR apc decrease
intthegealittices s iodvedodines tkeld dedUE tidnlinStHé-éRpred dlelP ¢Fig h2. Therefore

treca)ggé(rlp ‘éﬁtﬂl%!bdg 'L{‘,&?z' l‘e’cﬂlcgd' ﬁm%rigd !xrh],rga(ﬁ'xg aﬁﬁ ﬂ‘reef!x%ﬁ@&&h‘&@c‘{%@f&@é $sociated
reduced in this assay. [0089] Treatment with the anti-lg domain mAb 4A2
wiBsiHanafesPpRsitounced reduction in eosinophil and lymphocyte influx

into the@BAL edtersensiizatanyvits YR aogiaehdizaieont AR atmeaabdhiie dosing

6). The average decrease in eosingphil percentage in. BAL was 84% .. .
OB 033 W10 J00EIDU o BT SAUDRTO P o eyt e
O¥ Aot staswohenbany arhivadeinesl heidghevavefdgerdecrsashim rested for 3 weeks,
ag¥im mwean? HERRIAYSMABA AR &PMBRIRY 10 AOMEA(PLT & RDthe toRE 6F 3

mean equivalence). When the bronchial lymph node cells were
sepsiahei AR NGRECBYRIA R AN ERE ARt Bt watreRsalrdpinpto the second
seprpauTonehiitedt pytakivlassuiadddingd redydtioh, o ki, iafidnirhatidn Bignétsured by

Theyefore. i reduced lung.inflammati nd t )
A A o B e B Rfcea
avigTagfePic P s 0 th &¥ pfi exsreratazpl e an Abnamiore THeb et @i Bragious in
b(ﬁ?ﬁ@%ﬂﬂﬂﬂ@h‘é@%ﬁ@” : Ef@fﬁp&%% %misgmdﬁhpthﬁmi@wweﬁd&mmgﬁﬁé@mamn

velop sensitivity to the | antigen, withqut any mAb treatment bei

o R VT8 B SIS 5 BRI R vt g o
thtreammntt, drﬂllh@d@tfsbﬁ_swkﬂhrﬂAz mADb the day prior to the first of 3

SESSIRRS ﬂf "@@9}%&%&&01*}1&&{9&% aTsQedgﬂéfﬂgéf@mmépe%apﬁutic activiﬁy n

re eatei](_is{)rl or to the second session. This treatment protocol resulted in

theng Yewinaisridrnardprmatinmmaddsipiuiifc@isyample, mAb 2A7 and mAb 2B3.

mAb 2A7 was shown to compete with 4A?2 for binding to immobilized KIM-1 in a Biocore®

assay, suggesting they have shared or overlapping epitopes.

[0092] Example 4: Effect of KIM-1 antibodies on the CD4 T cell response to

antigen
[0093] The activity of anti-KIM-1 mAbs using the KLH antigen recall assay was

evaluated. Mice were treated with anti-KIM-1 mAbs, control mAb, or PBS, then immunized

with KLH and 6 days later the draining LN were excised. LN CD4+ T cells were isolated and
restimulated ex vivo with purified OVA in the presence of irradiated whole splenocytes isolated

from untreated mice. 48 hours after ex vivo stimulation cellular proliferation and cytokine
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the influx of eosinophils into the BAL (Fig. 8). The percent of eosinophils

was reduced an average of 70% (p < 0.001, test of mean equivalence).
Therefore mAb 4A2 was efficacious in both a prophylactic and
therapeutizdesisag regimen in the OVA-induced lung inflammatiaremuset@koo7441
This suggests that the epitope recognized by 4A2 is a therapeutically

relevant target for the treatment of Th2 mediated disorders. [0091] Other
anti-KIM-1 mAbs were also demonstrated to have therapeutic activity in

the OVA-induced lung inflammation model, including, for example, mAb

PIOATCHAR TR 2YSS IhHiheoRY s Bmb W eoEdiRetenviitl apdzmprked effect. mAb
1hnging-iecimyiakized HKEME bl e BiREAEE} p8SsAls BUECSSIIBEH Sy MRY Em

d I ' [ ..10092] E le 4; Effect of KIM-1
o e S s EELR RLLBENIGD B e OEH (DB aLeRtiy e coltres
framticellMicdateribishusifig tHE Keitd mntiyesilrsbaltad salrnasy evdtuaten. doticen more
TAREEHERIEA 1415 ARG RS AANLAKORDEPLARR: BRI BN AMERE 2

with KLH and 6 days later the draining LN were excised. LN CD4+ T cells
W TG PaRS Stimulated ex vivo with purified OVA in the presence of
irradigieet\holes siate natyies isalatesl cdroruudineateahaieaic4it DapsRBEThis data

Vivo stimulation cellular proliferation and cytqki WQ 2006/094134 .
B T S Re e o R e B i for
Tiifecamickasimn adipyAB DK indrgasingkbel ioflewte msstonsed STHednvatitiemylso covers

k1688 thdrrGth PIRNRIAAR M FERROBSE 19 #LEhehallanar X WVO0. 1T vaccine.
S‘g%tr st mAb 3A2 reduced T cell proliferation in the assay. Cytokines

AUNSERY 58 USRARYE UM S e IHAC AT 908 AR AR i-tumor immunity.
mead068d] TiébtheuKiived WEredbin B aibaDntgirmebeat Hohdganhaia @hence in

- [ 10]% I ntrast.levels of TNT and IL-2 .. .
e AR e B N
VEHERhSRRBHERICIR S tqessp RSd TG BRAT AHISO RHISAIER EHEERHD AiQu20tHENs

segutihediesdipatbing i tagukibd-{ ragpsses)dainadrnaeddRIRREBIBRIPBOS Y TT of

h uamsa%r}&g“v[ﬁnt. bé/ m&ez%%lr}g gr%g éﬁw%{)e onse. The invention also

covers methods ¢ Increasing uhe response, e.g., to increase the
effectiveness of a vaccine. Such adjuvancy can also have use in

vaccipye]. Immmede (GaRat. ADSARGFAIY JRFUNity.
[0097] Because 3A2 mAb had a therapeutic effect in the OVA model, its binding to

KIM-1 was characterized in more detail.

[0098] Various purified proteins were used in an ELISA assay to determine the epitope
of mAb 3A2 (Table 2). Full binding curves were generated for the interaction of 3A2 with the
immobilized proteins (Fig. 5). MAb 3A2 bound equivalently to the following mouse proteins:
murine KIM-1 extracellular domain (KIM-1-ECD-1-216), mKIM-1-137-216 and mKIM-1-196-
216-Fc. In contrast, mAb 3A2 failed to bind to the mKIM-1-IgV domain alone, which is lacking
the entire mucin and stalk domain. This data shows that the epitope for 3A2 resides within the
21 amino acid residues 196 to 216 from mKIM-1, which maps to a portion of the stalk region of
KIM-1. This epitope equates to residues 247-272 of human KIM-1 as shown in Fig. 1.
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[0095] 1H8 binds KIM-1 ECD of the Balb/C sequence but not the Dba/2
sequence in Western blots. This indicates that the antibody binds to the

alternatively spliced mouse allelic variant containing the sequence

EPTHHEPIHEPAEVTGIPSHTPT (SEQ ID NO:2). This sequéfydd/s2006/007441
corresponds to the sequence
VATSPSSPQPAETBPTTLQGAIRREPTSSPLYSYTr of human KIM-1
(amino acids 200-235 of SEQ ID NO:1), [0096] Example 5:
Cha[@(gerization of mAb 3A2 [009AlBgcause 3A2 mAb had a therapeutic

ol N-_1 Was charactarizad i

affact |n 'Hf\n O\ A-mo

wCITOUUU AR A A NILLY

detail. f%‘b‘g] Various

ite hindina to
o

K1
CiToPmunity IANLVAL .|. vv

purified proteins we(‘}e used in an ELISA assa

A4l |u.| UvITTiaTuU II

A{%'I?INDING

miBetrhidle the epitope
(19eperated for the inte
MAb 3A2 bound equ
KIM-1 extracellular d
mKIM-1 196- 216-Fc
mKIM-1-1gV domain

amino acid esiduce |40 BTCESTE T Eicel

W@Tﬁ%s@@tﬁf!@%ﬁﬁ/éﬂﬁﬁéﬁaﬁé?ﬂ? 272 of

the stalk region of K
human KIM-1 as sho

PCT/US2006/007441
BINDING mKIM-1-EC

> SYVRMAKBAZTERIE-RS: FUlt DIt §TdwEs jue
'@@I@@F@‘%@Mﬁlﬁhﬁs\i@mﬁﬁ@%@mﬂfms

Nl e

(Ve BB YT Y A QX KR&IET IR BiNARS TthBP
3WWS$WT@Wﬂ%W@Wd

Qi fihd ke 200 VE CheQRE/ 0P dile3dhtively
BLE 2 DOMAIN SEQUENCE 3A!

099] T
é’% GVVG H PVTLPCTYSTYRG ITT

L4

(Fig. 5).
rine
and

stalk

e 21
artion of

TCWG

miBd-1g¥16) RGQCP
(14§GHISEGDVSLTIE
GWFNDQKVTFSLQ
TATGRPTTISTRSTH
TWTHKPEPTTFCPH

SHMEDKGY WETRBHROTYORGEHVNCWG
NESHESEEUNERWENGHRVTYQKSSRYN

%%T%@%%S DSGLYCCRVEIP

EWAROYPSHEYIBW NGTATSSGDTW,

no

mRivE L BAE” G KPQ
. (1§§J_%g)d exon)

CPHETTAEVTGIPSHTPTDWNGTATSSGDT
WSNHTEAIPPGKPQKNPTK

PP (e B NS TR PO DT HY RRTGSEHTY AITeTngtvely

mKIM-1-196-216
(196-216)

DTWSNHTEAIPPGKPQKNPTK

yes

[00100]

Because the stalk region that includes amino acids 196 to 216 of mouse

KIM-1 (corresponding to amino acids 247-272 of human KIM-1) contains N-glycosylation sites,

it was of interest to determine if a sugar moiety bound to an N-glycosylation site was required

for binding of 3A2. Western blot analysis of glycosylated and deglycosylated KIM-1-196-216-

Fc was performed (Figure 2). This analysis showed that deglycosylation did not impact the

ability of 3A2 to bind to KIM-1-196-216-Fc. Therefore a sugar moiety is not required for 3A2 to

recognize its epitope.
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mKIM-1-IgV SYVEVKGVVGHPVTLPCTYSTYRGITTTCWG no (1-109)
RGQCPSSACONTLIWTNGHRVTYQKSSRYN
LKGHISEGDVSLTIENSVESDSGLYCCRVEIP GWFNDQKVTFSLQVKP
MKiel2did 616 STHVPTSIRVSTSTPPTSTHTWTHKPEPTTF ve$/US2006/607441
(137-216) CPHETTAEVTGIPSHTPTDWNGTATSSGDT
WSNHTEAIPPGKPQKNPTK mKIM-1-196-216
DTWSNHTEAIPPGKPQKNPTK 1 yes (196-216) [00100] Because the

stalk region that includes amino acids 196 to 216 of mouse KIM-1

(corré¥PSdiing to Tmirieramingdi 4R bt sherdinaoRKT) cbiemmthe cell surface,
EXNJlytesyiaidendcitesh KIVRS ptiatesest wld;esagmimjm SHGAMMQIRLYor no 3A2

t S|te ul inding of 3A2. Wes
(Cgﬁ){%?na y Fsmoa%gr%(ycosy atedsgtr? \%!%g%/%%sy afeaP KR ?gg i 6-BEWh
stﬁérwrﬁmq@ge}e@nnmsnaﬁéﬁyg@ bmmqhmlde@wmm@HRMtMy This
sdgRsactihe AbHY:fod AV hidiediiM ot #A@-216-Fc. Therefore a sugar

moiety is not required for 3A2 to recognize its epitope. 25 WO
2006/094134 PCT/1US2006/007441 [00101] To determine if 3A2 inhibits
shedglioyaf Ki7\4HxinapldbeCeltsetdestiqa?OB8theda b anshected with

KIN-fogys reateq i Sugin, 367, 48Ug IAZ.61 10 382 eanirol, 4,

Supernatants from both set 3A2 treate SS owe no ditference m

regqRAize ks Amgomen ebrranahBY-fudisn Inkaktisrh) bletfprtise chaiabterize the epitope
cbigtinylats B anthodyorhbisatuaeesi Kivel 352 dessidirevent

' bd)(gﬁddm t@%ﬂﬁ 001(?%Y 8;[ 6. Charzla%%arlzatlon of the 4A2 Brf?Aalone andin
00[161895? %lsmg ’E‘ﬁ% B éﬁﬁ %g}‘ﬁ%sé’% it We gt imEas ke from
KA alenegnilzedioheetgrdisrhaieod AflisheutiM - ThiFigdidatatis hinding of 4A2 to
mtb%{&@5@9@9{@&%@Qmecxé%@@ﬁ@fie%yn DAk Oéfébr\gfa?e TREO0 ba”%ltgesuon of

murine KIM-1 IgV-human IgGW Fe fusion, al n comp ex with

thaﬁlédm%ra@gféwwwﬁw@ ROBIGiteRs. TAVBBlAG t@ﬁs%@apwwg@ﬁmt
coﬁﬁ@mo.iﬂlh.ig ToalonaraKMs1nel gane GIeCUrerEAG W BROMK NS N0 Rt Simino
acm?% P—' ﬂsj}%@ Qéé% }90:1). Thus, the 4A2 antibody protects a TPCK trypsin site at least

partly within, or overlapping amino acids 81-107 of SEQ ID NO:1.

[00104] The same TPCK tryptic digest experiment was performed with 2A7 and a
band of approximately the same size was obtained. The band was not obtained when the same
experiment was performed with 1H9 (a non-efficacious mAb in the asthma model that also binds

to the Ig domain), indicating that the epitope tracks with efficacy in asthma.

[00105] The specification is most thoroughly understood in light of the teachings
of the references cited within the specification. The embodiments within the specification
provide an illustration of embodiments of the invention and should not be construed to limit the
scope of the invention. The skilled artisan readily recognizes that many other embodiments are
encompassed by the invention. All publications, patents, and biological sequences cited in this
disclosure are incorporated by reference in their entirety. To the extent the material incorporated

by reference contradicts or is inconsistent with the present specification, the present specification
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KIM-1 blocks access of trypsin to the cleavage site required to generate

this band, Digestion of the 8Kda band under non-reducing conditions

revealed that 4A2 protects a fragment corresponding to human KIM-1

sequen e ba¥As4CRVEHRGWFENDMKITVSLEIVPP (amino acidscgludfés/007441

of SEQ ID NO:1). Thus, the 4A2 antibody protects a TPCK trypsin site at

least partly within, or overlapping amino acids 81-107 of SEQ ID NO:1.

[00104] The same TPCK tryptic digest experiment was performed with

2A7 and a. band of approximately the same size was obtained. The band
wiayneotedpriisicachvmeistnk Jametasiqrerimentaicaenperiomieds withed lr(asion that

subRRegfficacions mabdniheeasthmaimedehthat also binds to the Ig
domairggjcqindicatin% that the epitope tracks with efficacy in asthma. éOOlOS]

The $p&iRtation LSOt TR Wit R SUE R R GRPEI IS (MRRHER Of
ingthentefesirobsrejtec mithindhéispecificatioforheennbodispesitsewitiincluding
d;nﬁs,s&%qg atian. provide n g'%f&é%{oaigfaﬁ%%&d'me@ﬁh%ftt%% pearen

and _ShOU not econstrpe_ o limit the SCcope o %ﬁe invention. ﬁe
Aggandia Ay salevebrRviscagifizied thimsaniasthEicamberiiel eatsnagiers are

ap@ﬂﬁ@ﬁﬁ!ﬁﬁﬁﬁaﬂl@ﬁﬁmQd@/&iféﬁﬂln@mm{m&ﬂ%d%ﬁ%@&q ézﬂ-p!&gg:%.tained by the
sequences C|te8 n th|t dls.closlﬁ%%ar incorporated by reference in their

P ) S ot e & LB AP S EoVSOARR d A AL r B R EFEaRCRE elements

is o s inclongisté At xith tmevmesbntespiacﬁieatiﬂes. tiegpeakdiMdpatiieatian recognize,

or48 YW BAREHIAM3 DG HHSA006/A07 44 s‘%.ﬂx‘x&‘ﬂ&%&?r%&??ﬁ&%%ﬁeg%s to the

material, The citation of any references herein is not an admission

SPEFIEl FETRPEHBEYSHENS OV EIi8 teepheddissive b quuaions i dysnded to be

enobhenuisd indicateithwali nelaipers expressing quantities of ingredients, cell
culture, treatment conditions, and so forth used in the specification,
including claims, are to be understood as being modified in all instances
by the term "about." Accordingly, unless otherwise indicated to the
contrary, the numerical parameters are approximations and may vary
depending upon the desired properties sought to be obtained by the
present invention. Unless otherwise indicated, the term "at least"
preceding a series of elements is to be understood to refer to every
element in the series. Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents
to the specific embodiments of the invention described herein. Such
equivalents are intended to be
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encompassed by the following claims. 27 MCSLLP WE CLAIM: 1. The

use of an antibody, or antigen-binding fragment thereof, that binds the

stalk region of KIM-1 at an epitope contained within amino acids 236-26¥CSLLF
of SEQ ID NO:1 for the preparation of a pharmaceutical composition for
treating asthma, atopy, allergic rhinitis, allergy, or eczema in a mammal.

2. An isolated antibody, or antigen binding fragment thereof, that binds the

stalk region o f KIM-1 at an epitop@ Eqritaiiieid within amino acids 236-269

o f SEQ ID NO:1 for treating asthma, atopy, allergic rhinitis, allergy, or

eczema in a mammal. 3. The use or antibody or antigen-binding fragment
thereoflbk alsdraflanradyivekder enatitér amntbhodly dhirgstena thepivdethabinglathe stalk

BRLEG D Nb! 1 PR SE S50 366 B SL IO ROr 10/(c) Sk Mo

ficids: Propa2t D oS E ghiihd et c{tly @npogtaoide 2o aiiskEQabpy, allergic
NO:%L (e) amino acids %?ig-ZSOI%En%IIEQ ID NO: 1, and (1) amino acids
%—é%g oeff%%&ﬂ%%%’&fb:l. £The" U8 of an antibody, or antigen-binding

fragment thereof, that binds the sialic acid binding motif of KIM-I at an
.pEiIOP?x%‘%E‘EEﬂ{%%dfa%‘ﬁ‘%Hy%@ri ra‘t%t‘?ceir?%%%iﬁz B&é&%&%&é&ﬁ%‘ﬁﬁhﬁ' 3 thdQfaik
preparation of a pharrhaceutical compdsition for treating asthma,

atgipy, dliehylel rhinitispibprgyqroniecd evthimaanmarnendd 23 6A0 fsolse@ 1D NO:1
N T R AR RN e
81 - 107 of SEQ ID NO:lI for treating asthma, atopy, allergic rhinitis,
gllergyr,r% G54 &M a%‘cif%gdyn%%@m%%nz—ginding fragment thereof of claim 1 or 2,
wherein the antibody binds to a peptide having a sequence selected from the group
consisting of:

(a) amino acids 262-270 of SEQ ID NO:1,

(b) amino acids 260-269 of SEQ ID NO:1,

(¢) amino acids 257-270 of SEQ ID NO:1,

(d) amino acids 252-270 of SEQ ID NO:1,

(e) amino acids 236-250 of SEQ ID NO:1, and

(f) amino acids 236-258 of SEQ ID NO:1.

4. The use of an antibody, or antigen-binding fragment thereof, that binds the sialic
acid binding motif of KIM-1 at an epitope contained within amino acids 29-42 or 81-
107 of SEQ ID NO:1 for the preparation of a pharmaceutical composition for treating

asthma, atopy, allergic rhinitis, allergy, or eczema in a mammal.

5. An isolated antibody, or antigen-binding fragment thereof, that binds the sialic
acid binding motif of KIM-1 at an epitope contained within amino acids 29-42 or 81-
107 of SEQ ID NO:1 for treating asthma, atopy, allergic rhinitis, allergy, or eczema in a

mammal.
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MCSLLP 6. The use or antibody or antigen-binding fragment thereof of

claim 4 or 5, wherein the antibody interferes with one or more of residues

R86, W92, and F93 of SEQ ID NO: 1. 7. The use or antibody or

antigen-binding fragment thereof of any one of claims 1- 6, wherein the ~ MCSLLP
asthma is allergic asthma. 8. The use of an antibody, or antigen-binding

fragment thereof, that binds KIM-1 at an epitope contained within amino

gcids 200:235 &f SEQ D NQrlifen hadrepasationt oh adiiamrceuioals,
composition for increasing an immune response in, maﬁrgga&(? An 9.0f
rebrati AR ABE YL IEATIGES-BIRRS RABISRRSYEBESRE oINS I 14t
8r@nitoRe qontained within amino acids 200-235 of SEQ 1D NO:1 for

increasing an immune response in a mammal. 10. The use or antibody or
antigen-binding fragment thereof of any one of the preceding claims,

whereintae dammabisia bumaped binthe: Usgateantik@eyf of any one of claims 1-
antigen-binding fragment thereof of any one of the preceding claims,

fePaTR LS ARIBEE S LREMATIIBE or fully human monospecifrc

antibody. 11 The use or antibody or antigen-binding fragment thereof of

any one_of the preceding claims, wherein a full-length antibogdy.is . .
Saminidiesetie 524 Aat wrﬂ%@ag}-gwgmﬁgé%ﬁa% i %%%%%&%%drse‘éw-l
af anypaneoiciaimsdlwihin whereincan 200iges birtliQ fialy@entdsthe preparation
administered. 14. The use or a tibodg/e or antigen-bindin fragm%nat th&%%)gl

6f BRI TECTUHEPS 4P TS UH A & AL RS Pt e O S TRl A o A e

group consisting of a single chain antibody, an Fab fragment, an F(ah')2

fragment, an Fd fragment, an Fv.fragment, and a 29 MCSLLP. dAb 3
oot bk DR T Pk el b -1
anygine et theaipedoediig atainosyoiseX@irfifeceirtiBQdip of @rititpensbinding an

fragment thereof.is
mmmune response ma mammal.

10.  The use or antibody or antigen-binding fragment thereof of any one of the

preceding claims, wherein the mammal is a human.

11.  The use or antibody or antigen-binding fragment thereof of any one of the
preceding claims, wherein the antibody is a humanized or fully human monospecific

antibody.

12.  The use or antibody or antigen-binding fragment thereof of any one of the

preceding claims, wherein a full-length antibody is administered.

13.  The use or antibody or antigen-binding fragment thereof of any one of claims 1-

11, wherein an antigen binding fragment is administered.

14, The use or antibody or antigen-binding fragment thereof of claim 13, wherein
the antigen-binding fragment is selected from the group consisting of a single chain

antibody, an Fab fragment, an F(ab')2 fragment, an Fd fragment, an Fv fragment, and a
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administered in combination with a second therapeutic agent. 16. The use
or antibody or antigen-binding fragment thereof of any one of the
preceding claims, wherein the antibody or antigen-binding fragment
thereof is administered at a dosage between 0.05 and 20 mg/kg. 17. An
isolated antibody, or antigen binding fragment thereof, that specifically
binds the stalk region of KIM-I at an epitope contained within amino acids

23628906 2EQ ID NO: 1, wherein the antibody does not inhibit shedding
of KIM-1 from E293 cells in culture. 30

15.  The use or antibody or antigen-binding fragment thereof of any one of the
preceding claims, wherein the antibody or antigen-binding fragment thereof is

administered in combination with a second therapeutic agent.

16.  The use or antibody or antigen-binding fragment thereof of any one of the
preceding claims, wherein the antibody or antigen-binding fragment thereof is

administered at a dosage between 0.05 and 20 mg/kg.

MCSLLP

17.  Anisolated antibody, or antigen binding fragment thereof, that specifically binds

the stalk region of KIM-1 at an epitope contained within amino acids 236-269 of SEQ
ID NO:1, wherein the antibody does not inhibit shedding of KIM-1 from E293 cells in

culture.
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