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Abstract:

The present disclosure provides antibodies, or an antigen binding portion thereof, that bind to sLeA
and sLeC, as well as polynucleotides, vectors, host cells, pharmaceutical compositions, and methods
related thereto.
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ANTI-GLYCAN ANTIBODIES AND USES THEREOF
CROSS-REFERENCE TO RELATED APPLICATIONS

{8001} This application claims the benefit of U.S. Provisional Application $2/990,927, filed
March 17, 2020, U.S. Provisional Applicatton 63/037,374, filed June 10, 2028, and U 5.
Provisional Application 63/074,9546, {iled September 4, 2020, each of which is hereby

incorporated by reference in its cotirety.

FIELD

[B002] The present invention relates to anti-sialviated glyean antibodies including anti-
sialvl Lewis A (sLeA) and anti-<ialvl Lewis O (sLeC) antibodies and methods of using the

same.

SUBMISSION OF SEQUENCTE LISTING ON ASCH TEXT FILE

[8083] The content of the following submission on ASCH text file s meorporated herein by
reforence in its entiretv: a computer readable form (CRF) of the Sequence Listing (file name:

2034620001408 EQLIST TXT, date recorded: March 15, 2021 sive: 14 KB)

BACKGROUND

{0004 Glyeans are carbobydrate-based polymers that can be free or attached to protems
{glvcoproteins) or hipids {glycolipids). The glveans of glveoproteins are known 0 be involved
in immunity and mflammation, including sialviated glycans on glycoproteins. High
gxpression of sLeA have been described in human pancreatic, colon and gastric ¢ell lines as
well as in adenocarcinomas of the colon, stomach and pancreas. Additionally, studics have
shown sLeA upregulation in concert with CD44v6 in inflamed regions of haman colon from
patients with ulcerative colitis. Additionally, studies have shown a functional role forsbeA
mucosal inflasunation which suggests that modulating sLeA may impact diseases including
mflammatory bowel discase {¢.g., Crohn’s Discasc or ulecrative colitis}.

jO00S] Aberrant glveosylation has also been descubed as one of the hallmarks of cancer
and modulate immune reaponses. Stmilar to what has been observed on inflammatory bowel
discase tissues, aberrant glycosylation of proteins leads to overexpression of tumor-associated

carbohvdrate antigens during malignant transformation. Studies have shown that tumor-
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associated carbohivdrate antigens have contributed to various aspects of cancer development
and progression, including proliferation, invasion, angiogencsis and mctastasis (Fuster, Nat
Rev Cancer, 5:326-42 (2005} and Dube, Nat Rev Dirag Dhscovery, 4:477-88 (20053

[3006] One tvpe of glveosviation are sialic acids and they are typically found 1o be
terminating branches of N-glycans, G-glvcans and glyvcosphingolipids. Within sialic acids, a
variety of diversity are created through alpha linkages between the nine-carbon backbone and
secondary diversity through modifications at these carbon positions. Examples of stalvlated
glveosylation found neclude sLed, sheC and sialyvl Lewis X (glycan structure of cach is
found in Table 1}

{0007} These glyeans are all examples of ternunally sialylated glycans. While sLeC is the
non-fucosylated precursor of sLeA, sheX is a stereo 1somer of sLeA. In general, sLeCis
typically not found on normal haman tissue, but found on marine tissacs. Thus, antibodies
that bind to both sLeA and shel would be usetul for drug development especially for use in
in vivo murine models of disease.

{8008} I general, antibodies that are suited for development as a pharmaceutical agent to
treat disease and/or disorders have high specificity, selectivity and affinity . Thas, anti-glycan
antitbodics are typically not suited for development as pharmaceutical agents partially duc to
carbohvdrate antigens have imited mnmunogenicity and the observed affimitics of anti-
carbohydrate antibodics are typicaliv lower by factors of 10°%-10° than antibodics specific for
protein or peptide antigens (Ghassemy, Glycobiology, 25(9): 820-952 (Sept 2015)). The
overall low binding of carbohydrates 1s usnally accompanied by relative fast for and oy rates,
which results m an overall lower Ko for anti-glvean antibodies.

{6009} The present invention addresses the need for an alternative antibody therapy that
targets glyvcan epitopes for patients having disorders affecting the digestive svstem, including

mflammatory bowel disease and cancers of the digestive svstem.

SUMMARY OF THE INVENTION

{0014} The present imvention provides for antibodies or anfigen binding portions thereof,
comprising a vanable region that bind to a carbohvdrate antigen or a fragment thereof

jpp11] In one aspect, provided herein 1g an antibody, or an antigen-binding portion
thereof] that binds to s1alvl Lewis A (sLeA) and stalyl Lewis C (sLeC), wheren the binding
affinuty of such antibody or antigen-binding portion to sL.eA 15 of Ko of 60 uM or less and the

binding affinity to sLeC 1s of Kp 100 uM or less. In some embodiments, the antitbody or
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antigen-binding portion does not bind to stalyl Lewis X (sLeX). In some embodiments, the
anttbody or antigen-binding portion i1s a humanized antibody or humanized antigen-binding
portion.

8812 In another aspect, provided herein 1s an antibody, or an antigen-binding portion
thereof, that binds to sleA and sLeC, comprising a heavy chain variable region and a hight
chain variable region, wherein the heavy chamn variable region comprises a sequence having a
90-100% sequence identiy to SEQ ID NOL, SEGQ ID NG 2, or SEQ ID NG:3, and the hght
chain variable region comprises a sequence having a 90-100% sequence wdentity to SEQ 1D
NG 4, SEQ ID NQG: 5, SEQ ID NG: 6, or SEQ ID NG7. In some embodiments, the antibody
or antigen-binding portion does not bind to sLeX. In some embodiments, the heavy chain
variable region comprises a CDR-HI comprising the sequence of SEQ D NG: 12, a CDR-H2
comprising the sequence of SEQ ID NGO 13, and a CDRA-H3 comprising the sequence of SEQ
I NO:14; and the hight chae vanable region comprises a CDR-L1 comprising a sequence
selected from the group consisting of SEQ TD NOs:15-17. a CDR-L2 comprising the
sequence of SEQ 1D NG, and a2 CDR-L3 comprising the sequence of SEQ ID NG I9. In
some embodiments, the heavy chain variable region comprises the sequence of SEQ 1D
NG:3, and the light chain variable region comprises a sequence selected from the group
consisting of SEQ 1D Nos: 5-8. In some embodiments, the heavy chain vanable region
compriacs the scquonee of SEQ 1D NO:3, and the light chain vanable rogion comprises the
sequence of SEQ D No &, In some enmbodiments, the heavy chain variable region comprises
the sequence of SEQ 1D NG:4, and the Light chain variable region comprises the sequence of
SEQ ID NG Yor 10,

{6013} I another aspect, provided herein is an antibody, or an antigen binding portion
thereof, that binds to sLeA and sLe(, comprising a heavy chan vanable region, wherein the
heavy cham varnable region comprises a sequence having a 90-100% sequence identity 1o
SEQ ID NG 3. In somce cmbodiments, the antibody or antigen-binding portion compriscs a
fight chain variable region, whercin the light chain variable region comprises a seqguence
having a 90-100% sequeunce identity to a sequence selected from the group consisting of SEQ
ID Nos:5-11.

{8814} In anothor aspeet. provided herem 18 an antibody, or an anligen binding portion
thercof, that binds to sLeA and sleC, comprising a heavy chain vanable region and a light
chain vanable region, wherein the heavy chan variable region comprises a CDR-H1
comprising the sequence of SEQ 1D NO: 12, a CDR-H2 compnsing the sequence of SEQ 1D
NG:13, and a CDR-H3 comprising the sequence of SEQ ID NO:14; and wherein the hght

3
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chain variable region comprises a CDR-L1 comprising a sequence selected from the group
consisting of SEQ 1D NGs:15-17, a COR-L2 comprising the sequence of SEQ 1D NGO IS, and
a CDE-L3 comprising the sequence of SEQ 1D NU: 19, o some emobodiments, the antibody
or antigen-binding portion comprises a heavy chain variable region and a light chaimn variable
region of a single antibody shown i Table 6.

{30315} In another aspect, provided herein is one or more polynucleotide(s) encoding the
antibody or antigen-binding portion thereof according to any one of the above embodiments.
In another aspect, provaded herein 1s a vector comprising the one or more polvaucleotide(s)
according to any one of the above embodiments, In ancther aspect, provided herein is a host
cell comprising the one or more polynucleotide(s} according 1o any ong of the above
embodiments or the vector according 1o any one of the above embodiments. In ancther
aspect, provided herein i3 a method of producing an antibody, the method comprising
cultaring the host cell according to any oue of the above embodiments such that the antibody
is produced. In some embodiments. the method further comprises recovering the antibody
from the host cell. In another aspect, provided herein is a pharmaceutical composition
comprising the antibody or antigen-binding portion thereof according to any one of the above
embodiments and a pharmaceutically acceptable carner.

[B016] In another aspect, provided heremn 15 a method of treating or amehorating a symptom
of a digestive discase or disorder wherein said mothod comprises administering to an
wdividual with said digestive disease or disorder an effective amount of an antibody. antigen-
binding portion, or pharmaceutical composition described herein. In some emboduments, the
digestive disease or disorder 1s selected from mflammatory bowel disease, irritable bowel
syndrome, pancreatic cancer, or colon cancer. In some embodiments, the digestive disease or
disorder 15 1nflammatory bowel disease. In some embodiments, the inflasumatory bowel
disease 1s Crohn’s Disease or ulcerative colitis. In some embodiments, the individual s a

human.

BRIEF DESCRIPTION OF THE DRAWINGS

{8017} Fi{s 1A arc nucroscopie images from m vitro scratch wound assays using T34 cclls
at tome 0 and 24 hour after treatment with either human IgG control or antibody clone 4772,
FIG. 18 illustrates the difference in wound healing activity observed after 24 hours of

freatment.
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{6018} FIG. 2A s a schematic representation of the treatment protocol of an acate DSS-
mduced model of colitis. K. ZB illustrates Day 10 stool consistency of nuce that are naive
{untreated, no D8N}, PES treated {dosed on Day | and Bray 3, S5}, human IgG treated
{dosed on Pay | and Day 3, DSS) and antibody clone 4772 treated {(dosed on Day | and Day
3, BS5y. FIG. 2 dhustrates body weight change as expressed as percent of starting body
weight for mice that are naive (untreated, no DES), PBS treated (dosed on Day 1 and Day 3,
DSS), human IgG treated (dosed on Day | and Day 3, DSS) and anttbody clone 4772 treated
{dosed on Dayv 1 and Day 3, 385}, FIG, 2D dlustrates sevenity of nflammation by histology
of mouse intestinal tissue after terminal sacrifice for naive mice {untreated, no DSS). PBS
treated nuce (dosed on Day 1 and Day 3, DSS}, huowan G treated mice (dosed on Day | and
Day 3, DSS) and antibody clone 4772 treated mice (dosed on Day | and Day 3, DSS). FiG.
2K iHustrates the percent polvmorphonuclear cells (PMNs) present in distal colon seetions of
mouse tissue after terminal sacrifice for naive mice {untreated, no DSKY, PES treated mice

{dosed on Day | and Day 3, DSS) and 4772 treated mice {dosed on Day | and Day 3, DSS).

DETAILED DESCRIPTION OF THE INVENTION

j0019] As gsed herein, the articles “a” and “an” refer {0 one or more than one {i.e., at
least one) of the grammatical object of the article. By way of example, “an ¢lement” micans
one element or more than one clement.

{60244 The term “antibody” 15 mtended to encompass antibodies, fragments, speaified
portions and vanants thereof, including single chain antibodics and fragments thereof,
derived from an antibody of the present invention. Antibodies include antibody fragments,
antibody vanants, monoclonal anfibodies, polvelonal antibodies, and recombinant antibodhes.
Antibodics can be gonorated in mice, rats, rabbits, or humans.

{6021} The antibodics can be full-length or can comprise a fragment {or fragments) of the
antibody having an antigen portion, including, but not limited to, Fab, Fab’, and Flab )., tach,
pFe!, Fd, dAD fragment, an isolated CDR, diabodies, triabodies, tetrabodies, linear
antibodies, single-chain antibody molecules, bispecific and multi-specific antibodies formed
from antibody fragments.

jpp22] In some embodiments, the antibodics comprise all or a portion of a constant
region of an antibody. The constant region s an 1sotype selected from IgA {e.g., IgAl or
1gA), 1gD, IgE, I2G {e.g., IgGl, g2, 12033, or 1G4}, IgM. As used herewn, the “constant

region” of an antitbody includes the natural constant region, allotypes or natural variants, such
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as D356F and L358M or A431G in human [gGl. See, c.g., Jefferies and Lefranc, MAbs,
{4y 332-338 {Julv-August 2009}

{0023 The term “monoclonal antibody™ as used herein 15 not imited to antibodics
produced through hybridoma technology. A monoclonal antibody 1s derived from a single
clone, including any eokarvotic, prokarvotic, or phage clone, by any means available or
known 1a the art, Monoclonal antibodies of the present invention can be prepared using a
wide variety of techniques known in the art including the use of hybridoma, recombinant and
phage display technologies, or a combination thercof,

{0024} The term “chimeric” antibody as used herein refers to an antibody having vanable
seguences dertved from a pon-buman immunoglobulin, such as a rat or a mouse antibady,
and a hurman immunoglobulin constant region, typically chosen from a human
immunoglobulin template. Methods for producing chimerie antibodies are known in the art.
{6625] “Humamzed” form of non-human (e g, murnne) antibodics are chimernic
immunoglobulins that contain munimal sequences denved from non-human immunoglobulin,
In geveral, a humanized antibody will comprise substantially all of at least one, and typically
two, variable domains, in which all or substantially all of the DR regions correspond to
those of a non-buman mmunogiobulin and all or substantially all of the framework regions
are those of a human mmunoglobulin sequence. The humanized antibody can also comprise
at lcast a portion of an immaunoglobuhin constant region {Fo), typically that or a human
immunoglobulin consensus sequence. Methods of antibody humanization are known 1n the
art.

{0626} An “effective amount” as used herein, refers o a dose of the antibody or
pharmaceutical composition that is sufficient to reduce the symptoms and signs of disecases of
the digestive system, including mflammatory bowel disease or cancers of the digestive
ayatermn. Such symptoms of inflammaiory bowel disease include diarthea, weight loss, bloody
diarrhea, bloody stool, pain, ancama, fatigue, rectal bleeding, and abdominal cramps.
Symptoms of cancers of the digestive system include weight loss, pain and detectable mass,
cither clinically as a palpable mass or radiclogically or through other imaging techniques.
The term “effective amount” and “therapeutically effective amount”™ are used
urterchangeably. In some embodiments, an effective amount of a drug, compound, or
pharmaceutical composition may or may not be achieved in conjunction with another drug,
compound, or pharmaceutical composition. Thas, an "effective amount” may be considered

in the context of administering onc or more chemotherapeutic or other effective agents, and a

CA 03170434 2022-9-1
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single agent may be considered o be given in an effective amount if] in conjunction with one
or more other agents, a desirable resuft may be or is achieved. While individual needs vary,
determnination of optimal ranges of effective amounts of cach component ts withio the skil of
the art. Tvpical dosages comprise 0.1 to 100 mg/kg/body weight. The preferred dosages
comprise 1 to 100 mg/kg/body weight. The most preferred dosages comprise 10 to 160
mg/ke/body weight.

16027) The termm “subject” or “individual” can refer to a vertebrate having a disease of the
digestive system, such as a vericbrate having imflammatory bowel disease or cancer of the
digestive system. Sabjects include all warm-blooded animals, such as mammals, such as a
rodent, preferably a primate or non-buman primate, and more preferably, a mman. The term
subject mchides domesticated arumals, such as cats, dogs, ete., vestock {for example, catile,
horses, pigs, sheep, goats, ¢tc.}, and laboratory animals (for example, mouse, rabbit, rat,
gerbil, ginnea pig, otc ). Thus, vetermary uses and medical or pharmaceutical formulations
are contemplated herein.

{8028} One of skill in the art will recognize that antibodies are “modular”™ in nature.
Throughout the disclosure, various specific embodiments of the various “modules™
composing the anditbodies of the present invention are described. As specific non-lunting
examples, vanious embodiments of vanable heavy chain CDRs, vanable heavy chains,
variable light chain CDRs, and variable light chains arc deseribed. 1t 1s mtended that all of the
specific embodiments may be combined with each other as though cach specific combination
were explicitly described individually.

{60291 Humamvzed antibodies of the present invention can comprise a heavy chain
variable region from Table 1 below and additionally, can comprise a light chain variable
region from Table 2 below. Such variable regions can he incorporated 1nto a human IgGl

backbone using methods that are well known in the art.

Table 1. Heavy Chain Vanable Region Sequences

HvChli SEQ NG 1 EVOLVESGOGLYVQPGGSLRLSCAASGETEFSTNAMS
WVROAPGKGLEWVSRLRPKSDNYATYYADSVEKG
RFTISRDNSKNTLY LOMNSLRAEDTAVYYCAKGT

GFWGOGTTVIVES

Hv(Ch2 SEQIDNG: 2 EVQLVESGGGLVOPGGSLRLSCAASGFTFSTNAMS
WVROAPGKGLEWVARLRPKSDBNYATYYADSVKG
RETISRDNSKNTLYLOMNSLRAEDTAVYYCVTIGT
GFWGQOTILTVSS
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Hv(Ch3 SEQGIDNG 3 EVQLVESGOGLVOPGGSLRLSCAASGETFSTMNAMSWYR
QAPGKGLEWVARLRPKSDNYATYYADSVKGRFTISRD
DEENTLY LOMNSLRAEDTAVYYCVTGTGEFWGOQGTTILT
VS

HvCh4 SEQIDNG 4 EVOQLVESGGGUVOPGGSLRLSCAASGEFTFSTNAMS
WYROAPGKGLEWVARLRPKSDNYATYYADSVEKG
RFTISRDDSTSTLYLOMNSLRAEDTAVYYCOVIGTG
FWGOGQGTILTVSS

Table 2. Light Chain Variable Region Soquences

LiChl SEQ NG 5 DIVMTOSPDSLAVSLGERATINCKSSQSLINSGNG
KNYLTWYQQOKPGQPPKLLIYWTSTRESGVPDRFES
GSGSGTDFTLTISSLQAEDVAVYYCOQNDYTSPYTF
GOOTKLEIK

1aCh2 SEQGIDNG: 6 DIVMTOSPDSLAVSLGERVTMNCKSSOSLENSGNG
ENYLTWYQORKPGOPPRKLLIYWTSTRESGVPDRES
GSGSGTDFTLTISSVOAEDVAVYYCONDYTSPYTE
GOGTKLENIK

LiCh3 SEQIDNG. 7 DIVMTOSPOSLAVSLGERATINCEKSSOQSLINSGNG
KNYLTWYQQKPGOPPKLLFYWTSTRESGVPDRES
GSGRGTDFTLTISSLQAEDVAVYYCOQNDYTSPYTF
GOGTKLEIK

LiCh4 SEQIDNG: 8 DIVMTOSPDSLAVSLGERVTMMNCKSSQSLLNSGNG
KNYLTWYQOQRPGOPPKLLFYWTSTRESGVEDRFS
GSGSGTDFTLYISSVQAEDVAVYYCONDYTSPYTE
GOOTKLEIK

LiChs SEQIDNG: 9 DIVMTOSPRSLAVSLGERVTMNCESSQSLLNSGNG
KNYLTWYQOKPGOPPKLLFYWTSTRESGVPDRFES
GSGSGTDFTUTISSVOAEDLAVYYCONDYTSPYTF
GOGTKLEIK

LiCho SEQGID NG 10§ DIVMTOSPDSLAVSLGERVTIMNCKSSQSLLOSGNG
ENYLTWYQOQKPCGQPPRLLFYWISTRESGVPDRFS
GSGSGTDBFTLTISSVOAEDLAVYYCONDY TSPYTE
GOGTKLEIK

1aCh7 SEGIDNG: 11§ DIVMTQSPDSLAVSLGERVTIMNCKSSQSLLSSGNG
KNYLTWYQOKPGOPPKLLFYWTSTRESGVPDRFES
GSGSGTDFTLTISSVOAEDLAVYYCOQNDYTSPYTE
GOGTKLEIK

{00306} In other embodiments, the humanized antibodies of the present invention can

comprise heavy and light chain CDR sequences selected from Tables 3 and 4 below:

Table 3. Heavy Chain CDR seguences

H-UCDR1 SEQID NG 12 GFTFSTNAMS

H-CDR2 SEQIDNG: 13 RERPKSDNYATY

H-CDR3 SEQIDNG: 14 VTOTGF

Table 4. Light Chain CDR seqguences

o0
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L-CDR} SEQ I NG 13 KSSQSLLNSGNGRNYLT

L-CDRIB SEQIDNG: 16 KSSOSLLOSGNQENYLT

L-CDRIC SEGID NG 17 KSSOSLLSSGNGKNYLT

L-CDR2 SEQ D NG I8 WISTRES

L-CDR3 SEQ D NG |9 QNDYTSPYT

{86311 The present invention inchudes antibodics and fragments that specifically binds to
sbeA and she(C, but not stalyl Lewis X {sleX), compaositions comprising antibodics,
polynuclicotides cncoding anti-sL.eA/sLeC, but not sheX antibodics, polvnucicotides
encoding such antibodies, methods and compositions useful for making such antibodies and
binding fragments, and various methods using the same. Glycan stroctures of sLeA, steC,
and sLeX are shown m Table 5 below,

Table 5. Glvean structure of sialvl Lewis A, sialvl Lewis €, and sialyvl Lewis X

Glyean name Glycan structure

sialyl Lewis A {sLcA} NeuAg 02,3 Gal 1.3 {Fucal. 4] GicNA¢
stalyl Lewis C (sLe() MeuAg 2, 3 Gal B1,3 GleNAc

stalyvl Lewis X (sLeX) NeuwAc 02,3 GalBl 4 [Fucal 3] GleNAc

[6032] Antibodies against carbohydrate/glycans can be unsuitable for pharmaceatical
developmont becausc of its gencrally lower binding affinity. Mcthods for dotermining
binding affinttics for antibodics are known m the art. Generally, the binding affinty to a
particular target or substrate is determined by the relationship between the on rate (ke (Mg
W and off rate (ks (571} 10 produce an equilibrium dissociation constant (Kp}. The lower
the Ko, the higher the affinity. Examples of methods for determuning antibody affinity
inchude assays utilizing the Octet system (Fortébio) or the Biacore svstem {GE Healtheare} or
other systems instnunentation that determine association and dissociation constants.
Accordingly, the present invention compnscs antibodics having binding affinity to slcA of a
Kp of about 300 uM or less and binding attiniy to sleC of a Kp of about 300 uM or less,
and no binding to sLeX. In non-limiting examples, antibodies of the present invention
comprise a binding affimity to sLeA of a Kp of 100 1M or less, 90 uM or less, 80 M or less,
70 uM or fess, 60 uM or less, 530 uM or less, 40 udd or less, 30 pM orless, Z0 M or fess, 10

ubiorless, 1 uM oriess, or 0.1 uM or less, and a binding affinity to sleC of a Ko of 100 uM
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or less, 90 uM or less, 80 uM or less, 70 pM or less, 60 uM or less, 50 uM or less, 40 uM or
fess, 30 uM or ess, 20 yM orless, 10 M or dess, T uM or fess, or 0.1 uM or less, and no
binding to sl.eX. In ove emobodiment, antibodies that are useful n the present invention have
a binding affinity to thewr glvean targets of a Kpof 41uM or less for sLeA and a Ko of T0uM
or less for sLeC and no binding to sialyl Lewis X (8LeX). In some embodiments, an antibody
of the present disclosure does not bind to a particular target (o.g.. sLeX) if the binding affinity
of the anttbody to the target ig of a Ko of about I mM or higher.

{6032} Antibodies of the present invention may also be used in methods of aiding diagnosis
of discase, such as diagnosis of cancer in an individual. Such cancers mclude cancers of the
digestive system such as pancreatic or colon cancer. Such methods include using the
antibodies of the present invention fo determume the level of sLeA and/or sLeC bmnding i an
wdividual or specific tissue in an individual. As used herein, methods for “aiding diagnosis”
means that these methods assist in making a clinical determination regarding the
classification. or nature, or cancer, and may or may not be conclusive with respect to the
definitive diagnosis. Accordingly, a method of aiding diagnosis of cancer can comprise the
step of detecting the level of sLeA and/or sLeC in a biological sample from the individual
and/or determmning the level of sleA and/or sLe( in the sample. Avntibodies recognizing the
epitope or a portion thereof may also be used to create diagnostic immunocassays for detecting
antigonic defcrminant roleasced in the bodily fhads, imchuding but not himited o blood, saliva,
urineg, pulmonary fluid, or ascites fluid. Similarly, such immunocassays using the antibodics of
the present wnvention may be used to mounttor the efficacy of treatment and/or discase
remission. In such instances, the presence and/or levels of the antigenic determnant reactive
to the antibody of the present invention may be usefol as a biomarker in order to monitor
disease activity and/or progression.

[8034] In some embodiments, an antibody of the present disclosure may also be used in a
mothod of detecting the presence and/or measuring the level of sLeA and/or s1.eC in an
ndividual or specific tissuc in an individual.

[0035] Ceortain aspects of the present disclosure relate to polynucleotides (e 2., isolated
polyvnucleotides) and/or vectors {e. g, expression veclors) encoding an antibody of the present
disclosure, as well as host cclls {e.g.. 1solated host ¢clls) comprising the polvnucicotides or
vectors. In some embodiments, the host cell is a prokarvotic host cell, such as a bacterial host
cell {e . £ coliy. Suitable prokaryotic hast cells include without limutation eubacteria, such
as Gram-negative or Gram-positive organisms, for example, Enterobacteriaceas such as

Fscherichia, e.g., E. coli, Enterobacier, Erwinia, Klebsiella, Proteus, Salmonella, e.g.,

10
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Salmonella tvphimurium, Serratia, e g, Serratia marcescans, and Shigelia, etc. In some
crobodiments, the host cell is a cukaryotic host cell such as veast, fungi. insect, plant, animal,
human, or nucleated cells from other multicellular organisms. For exaraple, filamentous
fungi or veast are suitable cloning or expression hosts for antibodv-encoding veciors.
Saccharomyees cerevisice, or commmon baker's veast, is the most commonly used among
lower eukaryotic host microorganisms. Suitable host cells for the expression of glveosylated
antibody are also derived from multicellular organisms (overtebrates and vertebrates).
Exaraples of invertebrate cells include plant and msect cells. Examples of vertebrate or
mammalian cells include, e.g., monkey kidney CV1 line transformed by SV44 (COS8-7,
ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
suspension culture, Graham ef ¢l J Gen Virel 36:59 (19773, baby hamster kidney cells
(BHE, ATCC CCL 18} mouse sertoli cells (TM4, Mather, Biol Reprod. 23:243-251 (1980}};
monkey kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells {VERO-705,
ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney
celle (MDCK, ATCC CCL 34); buftalo rat hver cells (BRL 3A, ATCC CRL 14423 human
hing cells (W38, ATCC CCL 73); human liver cells (Hep G2, HB 8063): mouse mammary
tumor {MMT 060362, ATCC CCLS 1), TRI cells (Mather ef of., dnmals N Y. Acad. Soi.
383:44-68 (1982)); MRC 5 cells; F84 cells; a buman hepatoma line (Hep G2); Chinese
hamsgter ovary (CHO) colls, inchuding DHFR CHO cclls (Urlaub er ol Proc Narl Acad Sci.
USA 77:4216 (1980} and myeloma cell lines such as NSO and Sp2/0.

[6036] Other aspects of the present disclosure relate to methods of production using a host
cell of the present disclosure. Antibodies or antigen-binding portions thereof can be
produced using recombinant methods. For recombinant production of an antibody or antigen-
binding portion, nucleic acid encoding the antibady/portion 1s 1solated and inserted into a
vector for further cloning (amplification of the BNA) or for expression. DNA encoding the
antibody can be solated and scquenced using conventional procedures {e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy
and light chains of the antibodyvy. The vector components generally include, but are not

himited to, one or more of the following: a signal sequence, an origin of replication, one or

>
more marker gones, an enhancer cloment. a promoter, and a franscrnption {crmination
sequence.

[B037] Antibodies of the present invention may be used for therapeutic purposes in
mdividuals with disecases or disorders of the digestive svstern. Such diseases include but are

not lumited to inflammatory bowel disease {e.g., Crohn’s Disease and uicerative colitis),

11
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irritable bowel syndrome, and cancers of the digestive system ncluding pancreatic and colon
cancer.

{8033} Io some ersbodiments, the antibodies of the present jovention ray be used alone for
the treatment or ameliorating one oy more disease symptom. In other embodiments, the
antibodies of the present invention may be used in combination with other therapeutics or
pharmaceutical agents to treat or ameliorate one or more disease syvmptom.

{6039} Varnous formulations of antibodies of the present invention or fragments thereof may
be used for admunistration. In some embodiments, the antibodies of the present invention or
fragments thereof may be administered neat. In addition to the pharmacologically active
agent, the compositions of the present invention may contain suitable pharmaceutically
acceptable carriers comprising excipients and auxihanes that are well known in the art and
are relatively inert sabstances that facilitate admimstration of a pharmacologically effective
sithstance or which facilitate processing of the active compounds into preparations that can be
used pharmaceutically for debivery to the site of action. For example. an excipient can give
form or consistency, or act as a diluent. Suitable excipients include but are not imited to
stabilizing agents, wetting and emulsifying agents, salts for varying osmolarity, encapsulating
agents, buffers, and skin penetration cnhancers.

{6048} Suitable formulations for parenteral admunistration include agueous solutions of the
active compounds in water-sohuble form, for cxample, water-soluble salts. In addition,
suspensions of the active compounds as appropriate for oily injection suspensions may be
adnunistered. Suitable hipophilic solvents or vehicles include fatty oils, for example, sesame
oil, or synthetic fatty acid esters, for example, ethyl oleate or triglveenides. Aqueous mjection
suspensions may coniain substances that increase the viscosity of the suspension and include,
for example, sodium carboxymethy! cellulose, sorhitol, and/or dextran. Optionally . the
suspension may also contain stabiizers, Liposomes can also be used to encapsulate the agent
for delivery into the cell.

{341} The pharmaccutical fornulation for systemic adnunistration according to the
invention may be formoulated for enteral, parenteral or topical admunistration. Jodeed, all three
tvpes of formudation may be used stmultancously 1o achieve systemic administration of the
active mgredicnt. Excipicnts as wel as formnations for parenteral and sonparcnicral drug
delivery are set forth in Remington, The Science and Practice of Pharmacy 20th Ed. Mack
Publishing (2000).

12
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{6042} Suitable foradations for oral administration include hard or soft gelatin capsules,
pills, tablets, including coated tablets, elixirs, suspensions, syraps or inhalations and
controfied release forms thereof.

[0043] Generally, these agents are formulated for admimstration by injection {e.g.,
miraperitoneally, imtravenously, subcutaneously, mtramascularly, cte}, although other forms
of administration {¢.g., oral, muccsal, etc} can be also used. Accordingly, antibodies of the
present invention are preferably combined with pharmmaceutically acceptable vehicles such as
saline, Ringer's solution, dextrose solution, and the hike.

{6044} The particular dosage regimen, 1.¢., dose, inung and repetition, will depend on the
particular individual and that individual’s medical history. Generally, a dose of at least about
0. Img/kg body weight, or more preferably, at least about Img/kg body weight, or at least
about Smg/ke body weight, even more preferably at teast about 10 me/kg body weight or at
cast about 20 mo/kg body weight 1s administered.

{0045} In some embodiments, one or more doses of the antibodics of the present mvention or
fragments thereof will be administered during a course of treatment. Empirical
considerations, such as half-life, generally will contribute to the determination of the dosage.
Antibodics, which arc compatible with the human immmunce system., such as humanized
antibodies or fully human astibodics ma v be used to prolong half~life of the antibody and
prevent the antibody being attacked by the host's anmune system. Frequeney of
administration may be determined and adjusted over the course of therapy, and may be based
on the reduction of onc of more clinical symptoms of the discase. Alternatively, sustained
continuous release formulations of the antibodies of the present mvention may be
appropriate. Vartous formmlations and devices for achieving sustained release are known mn
the art.

[8046] The following examples are provided to ilustrate, but not to Junt the mvention.

EXAMPLES

Examplc 1. Genceration of Humanized Antibody Clones

(0047} Humanized antibodies, with a heavv chain vanable region comprising one of the
heavy chain vanable regions from Table 1 above and a light chain vanable region comprising

one of the light chain varable regions from Table 2 above were synthesized and incorporated
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into an Ig(G 1 backbone. Heavy and light chain variable region pairs that were incorporated

mnto an 1gG1 backbone and synthesized were the ones in the Table 6 below,

{ablc 6. Humanized Antibody Cloncs

Humamzed Heavy Cham SEQID | Light Cham SEQID

Antibody Clone | Variable Region | N(O: Variable Region | NO:

4764 HvChi 1 LiChl 3

4765 HvCh2 2 LaCh] 5

4766 HvCh2Z Z LaChZ 6

4767 HyCh2 2 LiCh3 7

47638 HvCh2 2 LiCh4 3

4769 Hv{Ch3 3 LaChl 5

4770 HvCha3 3 LaCh2? G

4771 Hv(h3 3 LiCh3 7

4772 HvCh3 3 LiCh4d 8
{0048} Humanized antibodics with the above combinations of heavy and light chain

variable region pairs were produced by transfecting the plasnuds into mammalian cells and
purified asing affinity chromatography.

[3049] Of the oine humanized antibody clones in Table 6, two antibody clones (4764 and
4767} showed weak expression, rosufting 1o loss than Img of antibody after punfication. The
production levels for these two clones were deemed too low for practical production cell hine
optirmization. The remaining seven clones were then screened for binding affinity to sLeA,

sieC and sbeX.

Example 2. Binding Affinity to Sialvl Lewis A (sheA) and Sialvl Lewis € {slLe()

{0050} An 1 vitro evaluation of the binding affuuty to sLeA and sLeC of the humanized
antibodics from Example I were performed using a Biocore T100 SPR biosensor using a
CM7 sensor chap with PBS-p (4.005% Tween-20) running buffer at 25 degrees Celsius, The
antibodiss were couples to ~30,000 RU at 50ug/ml in 10mM NaAcetate pH 5.0 over an
NHS/EDC activated surface. A reference surface was activated and blocked to serve as a
control. Carbobvdrate sarapics (sLoA. shoC and stalvl Lewis X (sl from Dextra Labs)) wore
dissolved in PBS-p running buffer up to a stock concentration of 10mM. Each was then

prepared in a 2-fold dilution series up to 300 pM and each concentration senes was testad
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over the antibody surfaces. Response data were processed by subtracting the responses from
the reference surfaces as well as a butfer injection. Binding constants were determined at 25
degrees Celsmus.

jp051] We tested 3 nuurine antibody (GM335) desertbed in Brazl, J Immunol 191:4804-
4817 (2013} for binding afhinities for sLeA, sLe{ and sLeX using the methods described
above. The results for this antibody did not show binding to sLeX, had a Ko for si.eA of
41.5pMto 46.8 uM, and a Ko for sheC of 68 8 pM 1o 78 2 uM. Comparatively, another
antibody that was tested was NS19-8 (Dako, Carpenteria, CA}, an antibody known to bind to
steA, which did not show binding to sleX, had a Ko for sEeA of 39.5 uM, and a Ko for

sbeCof 1.5 mM,

Example 3. Binding Affinitv to Sialvl Lewis A (sLeA) and Sialvl Lewis € {s1.e() for
Humanized Antibody Clones

{6052} Seven of the humanized antibody clones from Example | were tosted for binding
affinity 1o sLeA, sLeC and sLeA. Methods used were similar to those described m Example 2
above, except with sLeX only at one concentration of 360 gM. Mean binding Ko for sfeA

and sLeC for cach of the scven humanizod antibody cloncs are shown in Table 7 below.

Table 7. Binding Affinity for Humanized
Antibody Clones

Humamized sl.eA Mean Ko | sleC Mean Ko
Antibody in ph m uM
Clonc

4765 7317 3063
4766 6207 5380
4768 5520 460.0
4769 813 1037
4770 691 932
3771 592 854
4772 48.3 771

[8053] Nonc of the above antibody clones showed binding to sLeX in three independent muns
at a concentration of 300 uM of the carbohydrate. From the above binding affinity data,
humanized antibody clones with HyvChR vanable regions had the highest affinity for both

sLeA and she(.
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Example 4. In Vitro Wound Healing Activity

{8834} The wound healing mechanism of action of the humanized antthodics were tested in
an in vitro scratch wound assay. Human cofon epithelial cells, T84 {(CCL-248, ATCC,
Manassas, Virgima) were grown to confluency in 6-well plates. A scraich wound was made
m each condition using a pipette tip and the cells were ireated with etther 10ug/mi human IgG
(hig(s) control {(Sigma-Aldrich) or 10ug/ml humanized antibody of Example 3 above. Wound
healing activity was measured after 24 hours aficr treatment by visual inspection and
measurcment of size of the scratch wound by Imagel based image analvysis. The humanized
antibody showed greater wound healing activity compared to hig( control. As a non-limiting
example, the wound healing activity of one of the humanized antibody clones of Exanmple 3,
clone 4772, 1s shown i FIGS. 1A-1B. The mereased i wound healing activity seen in
FIGS, 1A and 1B shows that humanized antibodies of Example 3, including anttbody clone
4772 may be efficacious in the treatment of disorders of the digestive system, including

flammatory bowel disease.

Example 5 In Vive Efficacy mm Acute Model of DSS-Induced Coliis

{0055} Efficacy of antibody clone 4772 was tested 10 an m vivo murine acutc modcl of
dextran sodium subfate (DSS)induced colitis. On Study Day -1, all animals were randomized
by body weight. Antmals with a body weight botween 18-22g will be corolled into the study.
Starting on Study Day 0, all 10 week old male C57BL/6 mice enrolied in the study that do
not belong to the “naive” group received 2.5% Dextran Sodim Sulfate (388) disselved
sterile water ad Lbirum tor 7 days. DSS water was refreshed on study day 3. On study day 7
after all measurements are completed, all animals were switched to water only for drinking.
Mice in the “nafve” group received only acidified water ad Ibifum and no test article
treatment.

[3058] Amimals receiving antibody clonc 4772 or human Igls woere injected on two scparate
days via intraperitoneal (1P} injoctions with the appropriate drug on study day 1 and 3 at
10mg/kg body weight (4772} or 25mg/kg body weight (human 1g(3). Mice in group
designated to receive PBS received PBS IP injections at day 1 and day 3.

{8857} Body weights woere mcasured daly starting from study day -1 with stool consisicney
scoring performed on days 0, 2, 4, 6, %, 9, 10, and 13. Results from this study are ilustrated
in FEGS. 2A-2F FIG. 2A shows a schematic representation of the methods of the study.
FIG. 2B illustrates the results of the stool consistency measured on day 14, As shown, the

mice that received antibody clone 4772 had better stool consistency (lower on the v-axis)

16
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compared to PBS and hlgG control. Sumtlarly, 1o FEG. 2B, mice treated with antibody clone
4772 had fess body weight loss compared to PBS and higG control. Stool consistency and
body weight loss are two factors that are indicative of symptoms of diseases of the digestive
gystem, including inflammatory bowel disease. These data show that humanized antibodies of
Example 3, mchuding antibody clone 4772, may be efficacious in the treatment of disorders
of the digestive system, including inflammatory bowel disease.

{0058} Intestinal tissue samples collected after termunal sacrifice were scored for severity of
mflammation (necrosis, erosion, hyperplasia, percent polymorphonuclear neutrophil (PMNs)
mfiltrates, and edema observed in the colon tissue. As shown in FIG, 2B, the mice that
received antibody clone 4772 showed less signs of inflanunation compared to PBS and higG
control. Additionally, mice that received antibody clone 4772 had more than 50% less PMIN
wfiltrates in the distal colon compared to mice treated with PBS (FIG. 2E). These data show

that humanized antibodies of Example 3, including antibody clone 4772 may reduce

flammation intestinal tissues after DSS-induced wounding and may be efficacious n the

treatment of disorders of the digestive svstem, mcluding mflammatory bowel disease.
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SEQUENCE LISTING
SEQ 1D NG 1. Amino acid sequence of HvChi

EVQLVESGGGLVOPGGSLRLSCAASGFTFSTNAMSWVROAPGKGLEWVSRLRPKSD
NYATYYADSVKGRFTISRDNSKNTLY LOMNSLRABEDTAVYYCAKGTIGFWGRGTTV
TVSS

SEG ID NO: 2: Amino acid sequense of Hv(Ch2

EVGIVESGGGLYQPGGSLRLSCAASGFTFSTNAMSWVROAPGKGLEWVARLREPESD
NYATYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCVTGTGFWGGGTTL
TVSS

SEQ ID NGO 3 Anuno acid sequence of HvCh3
EVQLVESGGGLVYQPGGSLRLSCAASGFTFSTNAMSWVROAPGRKGLEWYARLRPKSD
NYATYYADSVKGRETISRDDSKNTLYLOMNSLRAEDTAVYYCVIGTGFWGQGTTL
TVSS

SEG 1D NG 4: Amino acid sequense of HvCh4
EVQLVESGOGLVOQPGOGSLERLSCAASGFTFSTNAMSWVRQAPGKGLEWVARLR
PRSDNYATYYADSVKGRFTISRDDSTSTLY LOMNSLRAEDTAVYYCVTGTGEFW
GOQGTTLTVSS

SEQ ID NG 5. Amine acid sequence of LaChl]

DIVMTOSPDSLAVSLGERATINCESSOSLINSGNORNYLTWY QOKPGOPPKLLIYWT
STRESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCOQNDYTSPYTFGRGTKLEIK

SEQ D NO: 6. Aminoe acid sequence of LiCh2

HVMTOSPDSLAVSLGERVTIMNCKSSOQSLENSGNQENYLTWYQQEPGOPPEKLLIYW
TSTRESGVPDRFSGSGRGTDTLTISSVOAEDVAVYYCOQNDYTSPYTFGOQGTKLEIK

SEG ID NG 7: Amino acid sequence of 1aCh3

DIVMTOSPOSLAVSLGERATINCKSSQSLINSGNQGENY L TWYQQRKPGOPPRKLLFYWT
STRESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCONDY TSPYTFGOGTILEIK

SEG ID N3 Amino acid sequence of LiCh4

DIVMTQSPDSLAVSLGERVTMMNCKSSQSLINSGNOQENYLTWYQQKPGOPPRLLEFYW
TSTRESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYCONDYTSPYTFGOGTKLEIK

SEG 1D NG: 9. Amino acid sequence of LAChs

DIVMTQSPDSLAVSLGERVTMNCKSSQSLENSGNOQENYLTWYQQKPGOPPRLLEFYW
TSTRESGVPDRFESGSGSGTDFTLTISSVQAEDLAVY YCONDYTSPYTFGRQGTKLEIK
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SEQ ID NO: 10; Amino acid sequence of LiCho

DIVMTQSPDSLAVSLGERVTMNCKSSOSLLGSGNORNY L TWYQOKPGOPPRKLLEYW
TSTRESGVPDREFSGSGSGTDFTLTISSVOAEDLAVY YCONDYTSPYTFGOGTKLEIK

SEQ 1D NO: 11 Anuno acid sequence of LiCh7
DIVMTQSPDSLAVSLGERVTMNCKSSQSLLSSGNOKNYLTWYQOKPGOPPKLLEYW
TSTRESGVPDRESGSGSGTDFTLTISSVOAEDLAVYYCONDY TSPYTFGOGTKLEIK
SEQ D NGO 12 Anvino acud sequence of heavy chain CDBR-1

GETFSTNAMS

SEG 1D NG 13; Amino acid sequence of heavy chain CDR-2
RERPKSDNYATY

SEQ ID NO: 14; Anuno acid sequence of heavy chain CDR-3
YTGTIGE

SEG ID NG: 15 Amino acid sequence of light chain CDR-1
KSSOQSLLNSGNQEKNYLT

SEQ ID NG 16; Amino acid sequence of light chain CDR-1B
KSSOSLLOSGNQENYLT

SECG 1D NO: 17: Amino acid seguence of loht chain CDR-1C
KSSOSLLASSGNQENYLT

SEQ ID NO: 18; Amino acid sequence of light chain CDR-2
WISTRES

SEG ID NG 19; Amino acid sequence of Light chain CDR-3
ONDYTSPYT

i3
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CLAIMS

What is claimed is:

1. An antibody, or an antigen-binding portion thereof, that binds o sialyl Lewis A (sLeA)
and siafyl Lewis € (sLeC), wherein the binding affinity of such antibody or antigen-binding
portion to sLeA 1s of Ko of 60 uM or less and the binding atfinuy to sleC 15 of Ko 100 pM

or jess.

2. The antibody or antigen-binding portion of clain 1, wherein the antibody or antigen-

binding portion does not bind to sialvl Lewis X (sLeX).

3. The antibody or antigen-binding portion of claim 1 or clasm 2, wherein the antibody or

antigen-binding portion is a humanized antibody or humanized antigen-binding portion.

4. An antibody, or an antigen-binding portion thereof] that binds to sLeA and sLe(C,
comprising a heavy chain variable region and s hight chain varnable region, wherein

the heavy chain vanable region comprises a sequence having a 90-100% sequence
wdentity to SEQ 1D NG, SEQ ID NG 2, SEQ 1D NG:3, or SEQ 1D N{O: 4 and

the light chain variable region comprises a sequence having a 96-1060% sequence
identity to SEQ 1D NG: 5, SEQ 1D NO: 6, SEQID NG 7, SEQ 1D NG5, SEQ D NG: 9,
SEQID NG 10, or SEQID NG: 1L

5. The antibody or antigen-hinding portion of claim 4, wherein the anttbody or antigen-

binding portion doss not bind to sLeX.

6. The antibody or antigen-binding portion of claim 4 or claim 5, wherein the heavy chain
variable region comprises a CDR-HI comprsing the sequence of SEQ 1D NG:12, a CDR-H2
comprising the sequence of SEQ ID NO: 13, and a CDR-H3 comprising the sequence of SEQ
ID NG 14, and whorein the hight chamn variable rogion comprisces g CDR-L1 comprising a
sequence selected from the group consisting of SEQ ID NOs:15-17, a CDR-L2 comprising
the sequence of SEQ 1D NO: 18, and a CDR-L3 comprising the sequence of SEQ 1D NGO 19,

20
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7. The antibody or antigen-binding porstion of claim 4, wherein the heavy chain varniable
region comprises the sequence of SEQ 1D NG 3, and wherein the light chain variable region

coraprises a sequence selected from the group cousisting of SEQ 1D Nos:5-8.

8. The antibody or antigen-binding portion of claim 7, wherein the hght chain variable region

comprises the sequence of SEQ 13 NGO,

9. The antibody or antigen-binding portion of claim 4, wherein the heavy chain vanable
region comprises the sequence of SEQ ID N4, and wheretn the light chain variable region

comprises a sequence selected from the group consisting of SEQ 1D Nos:9-10.

10, An antibody, or an antigen-binding portion thereof, that binds to sLeA and sleC,
comprising a heavy chain variable region, wherein the heavy chain variable region comprises

a sequence having a 90-100% sequence identity to SEQ 1D NG: 3.

11. The antthody or antigen-bmding portion of claim 10, wherein the antibody or antigen-
binding portion comprises a light chain variable region, wherein the light chain variable
region comprises a sequence baving a 90-100% sequence dentity 1o a sequence selected from

the group consisting of SE(Q 1D Nos:5-11.

iZ. An antibody, or an antigen-binding portion thereof, that binds to sleA and sleC,
comprising a heavy chain vanable region and a ight chain vanable region, wherein the heavy
chain variable region comprises a UDR-HI1 comprising the sequence of SEQ IDNO12, a
CDR-H2 comprising the sequence of SEQ D NG:13, and a CDR-H3 compristng the
sequence of SEQ ID NO: 14; and wherein the light chain variable region comprises a CDR-L1
comprising a scquenco sclocted from the group consisting of SEQ ID NOs:15-17, a CDR-L2
comprising the sequence of SEQ 1D NG: 18, and a CDR-L3 comprising the sequonce of SEQ
1D NG9

13, A polvnucicotide encodimg the antibody or antigen-binding portion thercof of any onc of
claims 1-12.

14. A vector comprising the polynucleotide of claim 13

135, A host cell comprising the polynuclectide of claim 13 or the vector of claim 14.

21
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16. A method of producing an antibody, the method comprising culturing the bost cell of

claim 15 such that the antibody is produced.

17. The method of claim 16, further comprising recovering the antibody from the host cell.

18. A pharmaceuvtical compostiion comprising the antibody or antigen-binding portion

thercot of any one of claims 1-12 and a pharmaceutically acceptable carner.

19. A method of treating or amchorating a syraptom of a digestive discase or disorder
wherein said method comprises administering to an mdividual with said digestive disease or
disorder an effective amount of the antibody or antigen-binding portion of any one of claims
1-12 or the pharmaceutical composition of claim ¥,

28. The method of claim 19, wheremn the digestive disease or disorder 1s selected from the
group consisting of inflammatory bowel disease, trritable bowel syndrome, pancreatic cancer

and colon caacer.

21. The method of claim 20, wherein the digestive disease or disorder is inflammatory bowel

discase.

22 The method of claim 21, wherem the inflammatory bowel disease 1s Crohn’s Dhiscase or

aloorative colitis,

23. The method of any one of claims 19-22, wherein the individual 1s a human.

22
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Wound Healing Assay Using Human IEC (Intestinal Epithelial Cells) Monolayers
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Acute DSS Colitis
Body Weight Change (vs. Starting Weight)
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