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ANTI-GLYCAN ANTIBODIES AND USES THEREQOF
CROSS-REFERENCE TO RELATED APPLICATIONS

{0001} This application clains the benefit of U.S. Provisional Application 62/990,927, filed
March 17, 2020, U.S. Provisional Application 63/037 374, filed June 10, 2020, and U S
Provisional Application 63/074,956, filed September 4, 2020, cach of which is hereby

meorporated by reference in its cntirety.

FIELD

[6002] The present invention relates to anti~sialvlated glvean antibodies mcluding anti-
sialvl Lewis A (sLeA) and anti-sialyl Lewis C {(sLeC) antibodies and methods of using the

samg.

SUBMISSION OF SEQUENCE LISTING ON ASCH TEXT FILE

18603} The conteunt of the following submisgsion on ASCH text file is mcorporated heroin by
reference in its entirety: a computer readable torm (CRF) of the Sequence Listing (file name:

203462000 1405EQLIST. TXT, date recorded: March 13, 2021, size: 14 KB).

BACKGROUND

[G004] Glyeans are carbohydrate-based polymers that can be free or attached fo proteins
{glyvcoproteins) or lipids (glveolipids). The glveans of glveoproteins are known to be involved
m immumity and flammation, including sialviated glveans on glveoproteins. High
gxpression of sLeA have been described in human pancreatic, colon and gastric cell lineg as
well as m adenocarcinomas of the colon, stomach and pancreas. Additionally, studies have
shown sLeA upregulation m concert with CD44v6 mn inflamed regions of human colon from
patients with uicerative colitis. Additionally, studies have shown a functional role for sleA m
mucosal inflammation which suggests that modulating steA may impact diseases including
mflammatory bowel disease {(¢.g., Crohi’s Disease or ulcerative colitis).

[B005] Aberrant glveosylation has also been described as one of the hallmarks of cancer
and modudate immune responses. Stmilar to what has been observed on inflammatory bowel
disease tissucs, aberrant glycosylation of proteins leads to overexpression of tumor-associated

carbohydrate antigens during malignant transformation. Studics have shown that tumor-
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associated carbohydrate antigens have coniributed to varions aspects of cancer development
and progression, inciuding proliferation, invasion, angiogenesis and metastasis {Fuster, Nat
Rev Cancer, 5:526-42 (2005) and Dube, Nat Rev Drug Discovery, 4:477-88 (2005}

{8006} One tyvpe of glveosvlation are sialic acids and they are typically found to be
terminating branches of N-glycans, G-glycans and glycosphingohipids. Within sialic acids, a
varicty of diversity are created through alpha linkages between the nine-carbon backbone and
secondary diversity through modifications at these carbon positions. Examples of sialviated
ghveosylation found include sLeA, sLeC and sialyt Lewis X (glyecan structure of each s
found in Table 1}.

{0007] These glveans are all examples of terounally sialviated glveans. While sLeC s the
non-fucosylated precursor of sLeA, sLeX 18 a stereo isomer of sLeA. In general, sLeC s
typically not found on normal human tissue, but found on merine tissses. Thas, antibodies
that bind to both sLeA and shel would be useful for drug development especially for use in
1 vivo marine models of discase.

HEERY In general, antibodies that are susted for development as a pharmaceutical agent o
treat disease and/or disorders have high spectficity, selectivity and affinity. Thas, anti-glycan
antibodigs are typically not suited for development as pharmaceutical agents pamially due to
carbohvdrate antigens have limited mmunogenicity and the observed affinitics of anti-
carbohydrate antibodies are typically lower by factors of 10°-10° than antibodies specific for
protein or peptide antigens {Ghassemi, Glycobiology, 25(9): 920-952 (Sept 2015)). The
overall low binding of carbohydrates is usually accompanied by relative fast for and £op rates,
which results m an overall lower Ko for anti-glycan antibodies.

{8609} The present invention addresses the need for an alternative antibody therapy that
targets ghycan epitopes for patients having disorders affecting the digestive systerm, inclading

mflammatory bowel disease and cancers of the digestive svstem.

SUMMARY OF THE INVENTION

{6614} The present mvention provides for antibodies or antigen binding portions thergof,
comprising a varable region that bind to a carbohydrate antigen or a fragment thereof,

[B011] In one aspect. provided herein 15 an antibody, or an antigen-binding portion
thereof, that binds to sialvl Lewis A (sLeA) and sialvl Lewis C {sLe(), wherem the binding
affinity of such antibody or antigen-binding portion to sheA is of Ko of 60 uM or less and the

binding affinaty to sheC s of Ko 100 uM or less. Jn some embodiments, the antibody or
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antigen-binding portion does not bind to sialyl Lewis X (sLeX}. In some embodiments, the
antibody or antigen-binding portion is a humanized antibody or humanized antigen-binding
portion.

613 In another aspect, provided heremn 1s an antibody, or an antigen-binding portion
thereof, that binds to sLeA and sLeC, comprising a heavy chain variable region and a light
chain variable region, wherein the heavy cham variable region comprises a sequence having a
50-100% sequence identity to SEQ D NO:1, SEQ 1D NOG: 2, or SEQ 1D NO:3, and the hght
chain variable region comprises a sequence having a 90-100% sequence wdentity to SEQ ID
NG: 4, SEQ D NG: 3, SEQ ID NG: 6, or SEQ ID NO'7. In some embodiments, the antibody
ot antigen-binding portion does not bind to sheX. In some embodunents, the heavy chain
variable region comprises a CDR-HI comprising the sequence of SEQ IDNO:12 a CDR-H2
comprising the sequence of SEQ 1D N(: 13, and a CDR-H3 comprising the sequence of SEQ
1D NO:14: and the light chain variable region comprises a CDR-L1 comprising a sequence
selected from the group consisting of SEQ 1D NOs:15-17, a CDR-L2 comprising the
sequence of SEQ I3 N1, and a CDR-L3 comprising the sequence of SEQ ID NG9, In
some embodiments, the heavy chain variable region comprises the sequence of SEQ 1D
NO:3, and the light chain vaniable region comprises a sequence selected from the group
consisting of SEQ 1D Nos:5-8. In some embodiments, the heavy cham vanable region
comprises the sequence of SEQ 1D NG:3, and the light chain vanable region comprises the
sequensee of SEQ 1D No:R. In some emboduments, the heavy chain variable region comprises
the sequence of SEQ 11D NG 4, and the light chain variable region comprises the sequence of
SEQG ID NG9 or 10,

{6613} In another aspect, provided hersin is an antibody, or an antigen binding portion
thereof, that binds to sLeA and sbLeC, comprising a heavy chain variable region, wherein the
heavy chamn vanable region compnises a sequence having a 90-100% sequence identity to
SEQ IDNGO: 3. In some embodiments, the antibody or antigen-binding portion comprises a
fight chain vanable region, whercin the light chain variable region comprises a sequence
having a 90-100% scquence identity o a sequence selected from the group consisting of SEQ
ID Nos:3-11.

{8614} In another aspect, provided herem is an antibody, or an antigen binding portion
thereof, that binds to sLeA and sbeC, comprising a heavy cham variable region and a light
chain variable region, wherein the heavy cham varable region comprises a CDOR-HI
comprising the sequence of SEQ 1D NG 12, a CDR-H2 comprising 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 NOs:15-17, a CDBR-L2 comprising the sequence of SEQ 1D NG 18, and
a CDR-L3 comprising the sequence of SEQ HY NO:19. {o some erabodinents, the antibody
or antigen-bindmg portion comprises a heavy chain variable region and a light chain variable
region of a single antibody shown in Table 6.

10615} In another aspect, provided herein is one or more polynuclectide(s} encoding the
antibody or antigen-binding portion thereof according to any ore of the above embodimends.
In another aspect, provided herem 1s a vector comprising the one or more polvnucleotide(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 to any onc of the above
embodiments or the vector according to any one of the above embodiments. In another
aspect, provided herein is a method of producing an antibody, the method comprising
culturing the bost cell according to any one 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 18 a pharmaceutical composition
comprsing the antibody or antigen-binding portion thereof according to any one of the above
crobodiments and a pharmaccuticaily acceptable carrier.

{8015} In another aspect, provided herein 1s a method of treating or amehiorating a symptom
of a digestive disease or disorder wherein said method comprises administering to an
mdividual with said digestive disease or disorder an ¢ffective amount of an antibody, antigen-
binding portion, or pharmaceutical composition described herein. In some embodiments, the
digestive disease or disorder 1s selected from inflammatory bowel disease, irntable bowel
syndrome, pancreatic cancer, or colon cancer. In some embodiments, the digestive disease or
disorder is inflanunatory bowel discase. In some embodiments, the inflammatory bowel
disease 1s Crohn’s Dhsease or ulcerative colitis. In some embodiments, the mdividual 1s a

human.

BRIEF DESCRIPTION OF THE DRAWINGS

{8617} FI{. 1A arc nucroscopic images from n vitro scratch wound assays using T84 cells
at time 0 and 24 hour after treatment with either human 1gG control or antibody clone 4772.
FiG. 1B llustrates the difference tn wound healing activity observed after 24 hours of

treatment.
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{8618} FI{. 2A 15 a schematic representation of the treatment protocol of an acute DSS-
mduced model of colitis. FIG. 28 illustrates Day 10 stool consistency of mice that are naive
{unircated, no DSS), PBS treated (dosed on Day | and Day 3, DSS), human 1gG treated
{dosed on Day 1 and Day 3, DSS) and antibody clong 4772 treated {dosed on Day 1 and Day
3, DSSy. FIG, 2 dlustrates body weight change as expressed as percent of starting body
weight for mice that are naive (untreated, no DSS), PBS treated (dosed on Day 1 and Day 3,
DSS), human 1zG treated (dosed on Day | and Day 3, DSS) and antibody clone 4772 treated
{dosed on Day T and Day 3, DS5}. FIG, 2D sllustrates severity of mflammation by histology
of mouge mtestinal tissue after terminal sacrifice for naive mice {untreaied, no DS}, PBS
treated mice (dosed on Dayv 1 and Day 3, D8SS), human IgG treated mice {dosed on Dav | and
Day 3, D8S) and antibody clone 4772 treated mice (dosed on Day | and Day 3, DSS). FIG.
2K illustrates the percent polvmorphonuclear cells (PMNg) present in distal colon sections of
mouse tssue after ferminal sacrifice for naive mice {untreated, no DSSY, PBS treated mice

{dosed on Pay 1 and Day 3, DSS) and 4772 treated mice (dosed on Day | and Day 3, DSS).

DETAILED DESCRIPTION OF THE INVENTION

[6619] As ased herein, the articles “a” and “an” refer to one or more than one (¢, at
least one) of the grammuatical object of the article. By way of example, “an ¢lement”™ means
one clement or more than one clement.

{6624} The term “antibody™ 1s intended to encompass antibodies, fragments, specified
portions and variants thereof, including single chain antibodies and fragments thereof,
derived from an antibody of the present invention. Antibodies include antibody fragments,
antibody variants, monoclonal antibodics, polyclonal antibodics, and recombinant antibodies.
Antibodies can be generated tn mice, rats, rabbits, or humans.

16621 The antibodies can be full-length or can comprise a fragment (or fragments) of the
antibody having an antigen portion, including, but not luntted to, Fab, Fab’, and F(ab )2, fach,
pFc!, Fd, dAb fragment, an isolated CDR, diabodies, triabodies, tetrabodies, linear
antibodies, single-chain antibody molecules, bispecific and muolti-specific antibodies formed
from antibody fragments,

{6022} In some embodiments, the antibodics comprise all or a portion of a constant
region of an antibody. The constant region 1s an isotype selected from IgA {e.g., IgAl or
1gAZ), 1gD, IgE, [2G {c.g., 12G1, 18G2, 123, or 1G4}, IgM. As used berein, the “constant

region” of an antibody includes the natural constant region, allotypes or natural vananis, such
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as D356F and L358M or A431G 10 human [gG1. See, e g, Jeffories and Lefranc, MAbs,
1{4y: 332-338 {Julyv-August 2009}

[B023] The term “monoclonal antibody™ as used herein is not hinuted to antibodics
produced through hyvbridoma technology. A monoclonal antibody is derived from a single
clone, including any eukaryotic, prokarvetic, or phage clone, by any means available or
known mn the art. Monoclonal antibodics of the present invention can be prepared using a
wide variety of techuiques known 1o the art mcluding the use of hybridoma, recombinant and
phage display technologies, or a combmation thereof.

{8624} The term “chimeric” antibody as used herein refers (o an antibody having vanable
sequences dertved from a non-human mmunoglobulin, such as a rat or a mouse antibody,
and a human mmmunoglobulin constant region, typically chosen from a human
mmmunoglobulin template. Methods for producing chimeric antibodics are known in the art.
[(6025] “Humanized” form of non-human {¢.g., murnne} antibodics are chimeric
mmunoglobulins that contain minimal sequences derived from non-human immunoglobulio
In general, a humanized antibody will comprise substantially all of at least one, and typically
two, variable domains, in which all or substantially all of the CDR regions correspond to
those of a non-human immunoglobulin and all or substantially all of the framework regions
are those of a human immunoglobulin sequence. The humanized antibody can also comprise
at least a portion of an immaunoglobulin constant region {Fe}, typically that or a human
mmunoglobulin consensus sequence. Methods of antibody humanization are known 1o the
art.

{0626} An “effective amount” as used herein, refers to a dose of the antibody or
pharmaceutical composition that is sufficient to reduce the symptoms and signs of discases of
the digestive system, including inflammatory bowel disease or cancers of the digestive
systern. Such symptoms of mflammatory bowel disease include diarthea, weight loss, bloody
diarrhea, bloody stool, pain, anemia, fatigue, rectal bleeding, and abdominal cramps.
Symptoms of cancers of the digestive system include weight loss, pain and detectable mass,
cither clinmically as a palpable mass or radiclogically or through other imaging technigues.
The term “effective amount” and “therapeutically effective amount” are use

miterchangeably. In some embodiments, an effective amount of a drug, compound, or
phammaceutical 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 one or more chemotherapeutic or other effective agents, and a
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single agent may be constdered o be given i an effective amount if] in conjunction with one
or more other agenis, a desirable result may be or is achieved. While mdividual needs vary,
determaination of optimal ranges of effective amounts of cach component is within the skill of
the art. Typical dosages comprise .1 to 100 mg/kg/body weight. The preferred dosages
comprise | to 100 mg/kg/body weight. The most preferred dosages comprise 10 10 100
mg/ke/body weight.

16027} The torm “subject” or “individual” can refer to a vertebrate having a discase of the
digestive system, such as a vertebrate having inflammatory bowel disease or cancer of the
digestive system. Subjects inclade all warm-blooded animals, such as mammals, such as a
rodent, preferably a primate or non-human primate, and more preferably, a human. The term
subject includes domesticated amimals, such as cats, dogs, etc., livestock (for example, catile,
horses, pigs, sheep, goats, ¢tc.), and iaboratory animals (for example, mouse, rabbit, rat,
gerbil, guinea pig, ¢tc.). Thus, vetermary uses and medical or pharmaceutical formmulations
arc contemplated herein,

{6628} One of skill in the art will recognize that antibodies are “modular”™ in nature,
Throughout the disclosure, various specific emrbodiments of the various “modales”
coraposing the antibodies of the present tnvention are described. As specific non-luntting
examples, various embodiments of variable heavy cham CDRs, vanable heavy chains,
variable light chain CDRs, and variable light chains are deseribed. It 1s intended that all of the
specific embodiments may be combined with cach other as though each specific combination
were explicitly deseribed ndividually.

{06629} Humanized antibodies of the present invention can comprise a heavy chain
variable region from Table 1 below and additionally, can comprise a hight chamn variable
region from Table 2 below. Such variable regions can be incorporated into a human IgGi

backbone using methods that are well known in the art,

Table 1. Heavy Chain Vanable Region Sequences

HvChi SEQID NG 1 EVQLVESGOGLYVOPGGSLRLSCAASGFTFRSTNAMS
WYRQAPGKOGLEWYSRLRPKSDNYATYYADSVKG
REFTISRDNSKNTLYLGMNSLRAEDTAVYYCAKGT
GFWGQGTTIVTIVSS

Hv(Ch2 SEQIDNOG: 2 EVQLVESGGGLVGPGGSLRLSCAASGFTFSTNAMS
WVRQAPGKGLEWVARLRPKSDNYATYYADSVKG
RETISREDNSKNTLYLOMNSLRAEDTAVYYCVTQT
GFWGQGTILTVSS
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Hv(Ch3

SEQIDNG: 3

EVQLVESGGGLVGPGGSLRLSCAASGFTFSTNAMSWYR
QAPGKGLEWVARLRPKSDNYATYYADSVKGRFTISRD
DSENTLYLOMNSLRAEDTAVYYCVTGTGFWGOGTTLY
V55

HvCh4

SEQIDNO: 4

EVQLVESGGGLYOQPGGSLRLSCAASGFTFSTNAMS
WYRQAPGKGLEWVARLRPKSDNYATYYADSVKG
RFTISRDDSTSTLYLOMNSLRAEDTAVYYOVTGTG
FWGQGTTLTVSS

Table 2. Li

ght Chain Variable Region Sequences

LiChl

SEQ IDNO: 5

DIVMTOQSPDSLAVSLGERATINCESSQSLINSGNG
KNYLTWYQQKPGOPPKLLIYWTSTRESGVPDRFES
GSGSOTDFTLTISSLOAEDVAVYYCONDYTSPYTF
GOGTKLEIK

Lalh2

SEQID NO' 6

DIVMTQSPDSLAVSLOGERVTMNCKSSQSLLNSGNG
ENYLTWYQQRKPGOPPKLLIVWTSTRESGVPDRES
GSGSGTDFTLTISSVOQAEDVAVYYCQNDYTSPYTE
GOGTRLEIK

LiCh3

SEQIDNO: 7

DIVMTOSPOSLAVSLGERATINCESSQSLINSGNG
KNYLTWYQQKPGOPPKLLFYWTSTRESGVPDRFS
GSGRSGTDFTLTISSLOAEDVAVYYCOQNDYTSPYTF
GOGTKLEIK

LiCh4

SEQIDNO: 8

DIVMTOSPDSLAVSLGERVTMNCKSSQSLLNSGNG
KENYLTWYQOKPGOPPKLLFYWTSTRESGVPDRFES

GSGSGTDFTLTISSVOQAEDVAVYYCONDYTSPYTE
GOGTKLEIK

LiCh5

SEQ ID NO: ©

DIVMTOSPOSLAVSLGERVTIMNCKSSQSLLNSGNG
KNYLTWYQOKPGOPPKLLEFYWTSTRESGVPDRFS
GSGRGTDFTLTISSVOAEDLAVYYCONDYTSPYTF
GOGTKLEIK

LiChe

SEQ ID NO: 10

DIVMTOSPDSLAVSLGERVTMNCKSSQSLLOSGNG
KENYLTWYQOKPGOPPKLLFYWTSTRESGVPDRFES
GSGSGTDFTLTISSVQAEDLAVYYCONDYTSPY'TF
GOGTKLEIK

{aCh7

SEQIDNO: 11

DIVMTOQSPDSLAVSLGERVTMNCKSSOSLLSSGNG
KNYLTWYQOKPGOPPKLLEFYWTSTRESGVPDRFS
GSGSGTDFTLTISSVOAEDLAVYYCOQNDYTSPYTF
GOCTKLEIK

630} In other embodiments, the humanized antibodies of the present mvention can

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

Table 3. Heavy Chain CDR sequences

H-CDRI SEGQIDNG: 12 GFTFSTNAMS
H-CDR2 SEGQIDNG: 13 RLRPKSDNYATY
H-CDR3 SEQ IDNO: 14 VTGTGE

Table 4. Light Chain CDR sequences

0
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L~CDRY SEGIDNG: 1S KSSOSLLINSGNGRENYLT

L-CDRIB SEGQ NG 16 KSSQSLLOSGNOQKNYLT

L-CDRIC SEGQIDNG: 17 KSSQSLLSSGNGQKNYLT

L-CDR2 SEQ IDNO: I8 WTSTRES

L-CDR3 SEQ IDNO: 19 ONDYTSPYT

{8631} The present mvention includes antibodies and fragments that specifically binds to
sLeA and sheC, but not staly] Lewis X {skeX), compositions comprising antibodies,
polynucleotides encoding anti-sLeA/sLeC, but not sLeX antibodies, polyvnucleotides
encoding such antibodies, methods and compositions useful for making such antibodies and
binding fragments, and varions methods using the same. Glycan structures of skeA, sle(,
and sL.eX are shown in Table 5 below.

Table 5. Glvean structure of sialyl Lewis A, sialvl Lewis C, and sialyl Lewis X

Glyean name Glvean structure

sialyl Lowis A (sLeA} NeuAc 02,3 Gal P13 {Fucal 4] GlcNAC
stalyl Lewis € (sLe(C} NeuAc a2, 3 Gal 81,3 GleNAc

stalyl Lewig X (sLeX) NeuAc 2.3 Galfil 4 [Fucal 3] GleNAc

18032} Antibodies agamst carbohydrate/glycans can be unsuitable for pharmacestical
development because of its generally lower binding affinity. Methods for determining
binding affinttics for antibodics are known m the art. Generally, the binding affintty to a
particular target or substrate is determined by the relationship between the on rate (ke (M
Y and off rate {ka {s™1)} to produce an equilibrivm dissociation constant (Kp). The lower
the Ko, the bigher the affimity. Examples of methods for determuining antibody affinity
melude assays utilizing the Octet system (Forighio) or the Biacore system (GE Healthcare or
other systems instrumentation that determine association and dissociation constants.
Accordingly. the present invention comprises antibodies having binding affinity to sLeA of a
Ko of about 300 uM or less and bmding affinity 1o sleC of a Kp of about 500 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 Ko of 106 uM or fess, 90 uM or less, 80 puM or kess,
70 uM or less, 60 uM orless, 50 uM or less, 40 1M or less, 30 pM or less, 20 uM or fess, 10

M or Jess, 1| uM oriess, or 0.1 uM or less, and a binding affinity to sheC 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 kess, 50 uM or less, 40 uM or
less, 30 uM or less, 20 uM or less, 10 uM orless, T uM or fess, or 0.1 uM or less, and no
bindmng to sLeX. o one erabodiment, antibodies that are useful in the present jnvention have
a binding affinity to their glycan targets of a Ko of 41uM or less for sheA and a Ko of 70uM
or less for sLe(C and no binding to sialyl Lewis X {(sLeX}. In some embodiments, an antibody
of the present disclosure does not bind to a particular target (e.g.. sLeX} if the binding affinity
of the antibody to the target is of a Ko of about T mM or higher.

18633} Antibodies of the present invention may also be used in methods of aiding diagnosis
of discase, such as diagnosis of cancer in an individeal. Such cancers mclade cancers of the
digestive syster such as pancreatic or colon cancer. Such raethods nchude using the
antibodies of the present mvention fo deternune the level of sLeA and/or sLeC binding in an
mdividual or specific tissue in an individual. As used herein, methods for “arding 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 determining the level of sLeA and/or sLeC in the sample. Antibodies recognizing the
epitope or a portion thercof may also be used to create diagnostic immunoassays for detecting
antigenic determinant relgased in the bodily fhads, mehiding but not limited to blood, saliva,
wring, pulmonary fluid, or ascites fluid. Simlarly, such immunocassays using the antibodies of
the present invention may be used to mounttor the efficacy of treatment and/or disease
remission. In such instances, the presence and/or levels of the antigenic determinant reactive
to the antibody of the present invention may be useful as a biomarker i order to monitor
disgase activity and/or progression.

{8834} In some embodiments, an antibody of the present disclosure may also be used in a
method of detecting the presence and/or measuring the level of sLeA and/or sLeC in an
mdividual or specific tissue in an individual.

16635} Certain aspects of the present disclosure relate to polynucleotides {e.z., isolated
polvnucieotides) and/or vectors {e. g, expression veciors) encoding an antibody of the present
disclosure, as well as host cells {e.g., 1solated host cells) comprising the polvnuclectides or
vectors. In some embodiments, the host cell is a prokaryotic host cell, such as a bacterial host
cell fe.g., £, coli}. Suttable prokarvotic host cells include without imitation cubacteria, such
as Gram-negative or Gram-positive organisms, for example, Enterobacteniaceae such as

Fecherichia, e.g., B, coli, Enierchacier, Erwinia, Kiebsiella, Proteus, Salmonella, e.g.
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Saimonella typhimurinm, Servatia, e.g., Serratio marcescans, and Shigella, ete. In some
crabodiments, the bost cell is a cukaryotic host cell such as veast, fungi, insect, plant, animal,
human, or nucleated celis from other multicellular organisms. For example, filamentous
fungt or veast are suitable cloning or expression hosts for antibodv-encoding vectors.
Saccharomyces cerevisice, or common baker's veast, 18 the most commonly used among
lower eukaryotic host microorganisms, Suitable host cells for the expression of ghycosylated
antibody are also derived from multicellular organisms (invertebraies and verichrates).
Examples of invertebrate cells include plant and msect cells. Examples of vertebrate or
mammalian cells inclade, e g, monkey kidney CV1 line transformed by SV40 (CO8-7,
ATCC CRL 1651); human embryonic kidaey hine (293 or 293 cells subcloned for growth in
suspension culture, Graham ef ol , J Gen Virol 3659 (19773): baby hamster kidney cells
(BHEK, ATCC CCL 18); mouse sertoli cells (TM4, Mather, Biol Reprod 23.243-251 (19803},
monkey kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells {(VERG-76,
ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canime kidney
cells (MDCK, ATCC CCL 34); buftalo rat hver cells (BRL 3A, ATCC CRL 1442}, human
hung celis (W38, ATCC CCL 73); haman hver celis (Hep G2, HB 8065); mouse mammary
tumor (MMT 060362, ATCC CCL51); TRI cells {Mather er ol drnals NY. Acad. Sci.
383:44-68 (19821); MRC § cells; F54 cells; a human hepatoma line (Hep G2); Chinese
hamster ovary {CHO) cells, including DHER CHO cells (Urlaub ef o/, Proc. Natl. Acad. Sci.
U84 77:4216 (1980)); and mycloma cell lines such as N8O and Sp2/0.

16636} 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 antibody/portion is isolated and inserted into a
vector for further cloning (amphification of the DNA) or for expression. DNA encoding the
antibody can be isolated and sequenced using conventional procedures {e.g., by using
oligonuciectide probes that are capable of binding specifically to genes encoding the heavy
and light chains of the antibody). The vector components generally include, but are not
hmtted to, one or more of the following: a signal sequence, an origin of rephication, one or
more marker genes, an ephancer element, a promoter, and a transcription termination
sequence.

{3037} Antibodies of the present mvention may be used for therapeutic purposes in
mdividuals with diseases or disorders of the digestive system. Such diseases include but are

not limited to inflammatory bowel disease (o.g.. Crohn's Disease and ulcerative colitis),
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trritable bowel syndrome, and cancers of the digestive svstem including pancreatic and colon
cancer.

{3038} In some ernbodiments, the antibodies of the present jnvention may be used alone for
the freatment or ameliorating one or more discase syvmpton. In other embodiments, the
antibodics of the present invention may be used in combination with other therapeutics or
pharmaccutical agents to treat or ameliorate one or more discase symptom.

16639} Various formulations of antibodies of the present invention or fragments thereof may
be used for adnunistration. In some embodiments, the antibodies of the present invention or
fragments thereof may be administered neat. In addition to the pharmacologically active
agent, the compaositions of the present mmvention may countain suitable pharmaceutically
acceptable carriers comprising excipients and avwxiliaries that are well known 1 the art and
are relatively inert substances that facilitate admimstration of a pharmacologically effective
substance or which facilitate processing of the active compounds into preparations that can be
used phammaceutically for delivery to the site of action. For example, an excipient can give
form or consistency, or act as a diluent. Suitable excipionts include but are not limited to
stabilizing agents, wething and emulsifving agents, salts for varying osmolarity, encapsulating
agents, buffers, and skin penetration enhancers.

{30486} Suitable formulations for parenteral adnunistration include agueous solutions of the
active compounds in water-soluble form, for example, water-soluble salts. In addition,
suspensions of the active compounds as appropnate for oily injection suspensions may be
adounistered. Suttable Lipophilic solvents or vehicles nclude fatty oils, for example, sesame
oil, or synthetic fatty acid esters, for example, ethyl oleate or triglycerides. Aqueous injection
suspensions may contain substances that increase the viscosity of the suspension and include,
for example, sodium carboxymethy! cellulose, sorbitol, and/or dextéran. Optionally, the
suspension may also contain stabilizers. Liposomes can also be used to encapsulate the agent
for dehivery mio the cell.

10641} The pharmaceutical foromulation for systemic adnunistration according to the
mvention may be forroulated for enteral, parenteral or topical administration. Tndeed, all three
tvpes of formulation may be used simultancously to achieve systemic administration of the
active mgredient. Excipients as well as fornmmdations for parenteral and nonparenteral drug
delivery are set forth in Remington, The Science and Practice of Pharmacy 20th Ed. Mack

Publishung (2000).
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{8642} Suitable formulations for oral admimstration include hard or soft gelatin capsules,
pills, tablets, including coated tablets, elixirs, suspensions, syrups or inhalations and
cordrolled release forms thercof,

{8043} Generally, these agents are formulated for administration by injection {e.2.,
mtraperitoncally, intravencusly, subcutaneously, mtramascularly, etc.), although other forms
of administration {¢.g., oral, mucosal, eic}) can be also used. Accordingly, antibodies of the
present fnvention are preferably combined with pharmaceutically acceptable vehicles such as
saline, Ringer's solution, dextrose solution, and the hke.

{8644} The particular dosage regimen, 1o, dose, tming and repetition, will depend on the
particular ndividual and that individual’s medical history. Generally, a dose of at least about
0. Img/kg body weight, or more preferably, at least about mg/kg body weight, or at least
about Smgfke body weight, even more preferably at least about 10 mg/kg body weight or at
least about 20 mg/kg body weight is administered.

10645} In some embodiments, one or more doses of the antibodics of the present invention 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.
Antibodies, which are compatible with the huwman tmmune system, such as humanized
antibodies or fully human antibodies ma v be used to prolong half-hife of the antibody and
prevent the antibody being attacked by the host’s immune system. Frequency of
administration may be determined and adjusted over the course of therapy, and may be based
on the reduction of one of more clinical symptoms of the disease. Alternatively, sustained
continuous release formulations ot the antibodies of the present mvention may be
appropriate. Varous formudations and devices for achieving sustained release are known in
the art.

[08046] The following examples are provided to illustrate, but not to limit the invention.

EXAMPLES

Example 1. Generation of Humanized Antibody Clones

{6847} Huomanized antibodies, with a heavy chain vanable region comprising one of the
beavy chan varable regions from Table 1 above and a light chamn variable region comprising

one of the light chain variable regions from Table 2 above were synthesized and incorporated
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mto an IgG1 backbone. Heavy and light chain variable region pairs that were ncorporated

mto an 1gG1 backbone and synthesized were the ones in the Table 6 below.

Table 6. Humanized Antibody Clones

Humanized Heavy Chain SEQID | Light Cham SEG D
Antibody Clone | Vanabie Region | NO- Vanable Region | NG:
4764 HvChi i LiChi 5
4765 HvCh2 2 LiChi 5
4766 Hv{Ch2 2 LiCh2 6
4767 Hv{Ch2 2 LiCh3 7
4768 Hv(Ch2 2 LaChd 8
4769 Hv(Ch3 3 LaChi 5
4770 Hv(Ch3 3 LiCh? 6
4771 HvCh3 3 LiCh3 7
4772 HvCh3 3 LiCh4 8

{0048} Huomanized antibodies with the above combinations of heavy and light chain
variable region paits were produced by transfecting the plasouds into mammalian cells and
purified using affinity chromatography.

[(3045] Of the nine humanized antibody clones in Table 6, two antibody clongs (4764 and
4767} showed weak expression, resulting 1o less than 1rag of antibody after purification. The
production levels for these two clones were deemed too low for practical production cell hne
optimization. The remaining seven clones were then screened for binding affinity to sbeA,

sLeC and sLeX.

Example 2. Binding Affinitv to Sialvl Lewis A (sleA) and Sialvl Lewis C {sLeT)

103650] An i vitro evaluation of the binding affinity to sLeA and she{ of the humanized
antibodics from Example | were performed using a Biocore T100 SPR biosensor using a
CM7 sensor chip with PBS-p (0.005% Tween-20) running buffer at 25 degrees Celsius. The
antibodies were couples to ~30,000 RU at S0ag/m! i 10mM NaAcetate pH 5.0 over an
NHS/EDC activated surface. A reference surface was activated and blocked to serve as a
cordrol. Carbobvdrate saropies (sleA, sLeC and sialvl Lewis X {all from Dexira Labs)) were
dissolved m PBS-p running buffer up to a stock concentration of 10mM. Each was then

prepared in a 2-fold dilation series up to 300 uM and each concentration series was tested
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over the antibody surfaces. Response data were processed by subtracting the responses from
the reference surfaces as well as a buffer injection. Binding constants were determined at 25
degrees Celsius.

651} We tested a murime antibody (GM33) descnibed i Brazil, J bnmunol 1914804~
4817 (2013} for binding affinities for sLeA, she and sleX using the methods described
above. The results for this antibody did not show binding to sLeX, had a Ko for sheA of
41.5uM 10 46.8 uM, and a Kn for sLeC of 68.8 uM to 78.2 uM. Comparatively, another
antibody that was tested was NS19-9 (Dako, Carpentenia, CA), an antibody known to bind to
sLeA, which did not show binding to sleX, had a Ko forsLeA of 39.5 uM, and a Ko for
sbeCof 1.5 mM.

Example 3. Binding Affinitv to Sialvl Lewis A (sleA) and Sialvl Lewis C {sLeCh for
Humanized Antibodyv Clones

16052) Seven of the humanized antibody clones from Example 1 were tested for binding
affinity to skeA, sLeC and sLeA. Methods used were similar to those deseribed in Example 2
above, except with sLeX only at one concentration of 300 uM. Mean binding Ko for sLeA

and sLeC for each of the seven humanized antibody clones are shown in Table 7 below.

Table 7. Bindimg Affinity for Humanized
Antibody Clones

Humanized sleA Mean Ko | sleC Mean Ko
Antibody in pM in M
Clone

4765 731.7 306.3
4766 620.7 538.0
4768 552.6 460.0
4769 813 1037
4770 69.1 932
4771 502 854
4772 483 771

{8653} None of the above antibody clones showed binding to sLeX in three independent nuns
at a concentration of 300 uM of the carbohydrate. From the above binding affinity data,
humanized antibody clones with HvCh3 vanable regions had the highest affinity for both

sbLeA and sLe(.
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Example 4. In Viro Wound Healing Activity

18654} The wound healing mechanism of action of the humanized antibodigs were tested m
an in vitro scratch wound assay. Human colon epithelial ceolls, T84 (CCL-248, ATCC,
Manassas, Virgima) were grown to confluency in 6-well plates. A scratch wound was made
mn each condition using a pipette tip and the cells were treated with cither 10ag/ml nviman 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
measurement of size of the scraich wound by Imagelt based image analysis. The humanized
antibody showed greater wound healing activity compared to higG control. As a non-linuting
cxample, the wound healing activity of one of the humanized antibody clones of Example 3,
clone 4772, 1s shown in FIGS. 1A-1B. The mncreased in wound healing activity seen in
FIGS, 1A and 1B shows that humanized antibodies of Example 3, including antibody clone

4772, may be efficacious in the treatment of disorders of the digestive system, including

rflanvnatory bowel disease.

{8055] Efficacy of antibody clone 4772 was tested in an in vivo murine acuie model of
dextran sodium sulfate (DSS)-anduced colitis. On Study Day -1, all animals were randonized
by body weight. Animals with a body weight between 18-22g will be enrolled 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 2.53% Dextran Sodiwn Sulfate (D58} dissolved in
sterile water ad bifum for 7 days. DSS water was refreshed on study day 3. On study dav 7
after all measurements are completed, all animals were switched to water only for drinking.
Mice in the “naive” group received only acidified water ad libifum and no test article
freatment.

[8656] Amimals receiving antibody clone 4772 or human Igl were injected on two separate
days via intraperniiongal (1P) mjections with the appropriate drug on stady day 1 and 3 at
10mg/kg body weight (4772} or 23mg/ke body weight (human 1gG). Mice in group
designated o receive PBS received PBS IP injections at day 1 and day 3.

{8657} Body weights were measured daily starting from study day -1 with stool consistency
scortng performed on days 0, 2, 4, 6, &, 9, 10, and 13, Results from this study are iHustrated
n FIGS, 2A4-2E. FIG. 2A shows a schematic representation of the methods of the study.
FIG. 2B illustrates the resulis of the stool consistency measured on day 18, As shown, the

mice that received antibody clone 4772 had better stool consistency (lower on the y-axis)
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compared to PBS and higG control. Sinularly, in FEG. 2B, mice treated with antibody clone
4772 had less body weight loss compared to PBS and higG control. Stool consistency and
body weight loss are two factors that are indicative of symptoms of discases of the digestive
sysiern, including inflammatory bowel disease. These data show that humamzed antibodies of
Example 3, inchuding antibody clone 4772, may be efficacious in the treatment of disorders
of the digestive system, including inflaramatory bowel disease.

10658} Intestinal tissue samples collected afier termunal sacrifice were scored for severity of
mflammation {necrosis, erosion, hyperplasia, percent polymorphomuclear nentrophil {(PMNs)
mfiltrates, and edema observed in the colon tissue. As shown in Fi. 2B, the mice that
received antibody clone 4772 showed less signs of mtlanumation compared to PBS and higG
control. Additionally, mice that received antibody clone 4772 had more than 50% less PMIN
mfiltrates in the distal colon compared to mice treated with PBS (FIG. 2K). These data show
that humanized antibodies of Example 3, including antibody clone 4772 may reduce
mflammation intestinal tissues after DSS-induced wounding and may be efficacious m the

treatment of disorders of the digestive system, including mflammatory bowel diseasc.
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SEQUENCE LISTING
SEQ 1D NG: 1. Amino acid sequence of HvChi
EVQLVESGGGLVQPGGSLRLSCAASGETFSTNAMSWVRQAPGKGLEWVYSRLRPKSD
NYATYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARGTGFWGOQGTIY
TVSS

SEG ID NGO: 2: Amino acid seguence of HvCh?2

EVQLVESGGGLYQPGGSLRLSCAASGFTFS TNAMSWYRQAPGKGLEWVARLRPESD
NYATYYADSVKGRFTISRDNSKNTLY LOMNSLRAEDTAVYYCY TGTGFWGQGTTL
TVSS

SEG ID NG 3. Anuno acid seguence of HyvCh3

EVQLVESGGGLVQPOGGSLRLSCAASGFTFSTNAMSWVROAPGKGLEWVARLRPKSD
NYATYYADRSVKGRFTISRDDSKNTLYLOMNSLRAEDTAVYYCVTIGTGFWGOGTTL
TVSS

SEQ 1D NG 4. Amne acd seguence of HvCh4

EVQLVESGGGLVQPCGGSLRLECAASGFTFSTNAMSWYROAPGKGLEWVARLR
PEESDNYATYYADSVKGRFTISRDDSTSTLY LOMNSLRAEDTAVYYCVTGTGEW
GQGTTLTVES

SEQ ID NG 3. Anuno acid sequence of LiChi

DIVMTOSPDSLAVSLGERATINCKSSQSLINSGNGKNYLTWY QOKPGOQPPKLLIYWT
STRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCONDYTSPYTFGRQOGTKLEIK

SEQ ID NG: 6. Amino aad sequence of LiCh2

DIVMTOSPDSLAVSLGERVTMNCKSSOSLLNSGNQEKNY LTWY QOQKPGOPPKLLIYW
TSTRESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYUQNDYTSPYTFGQGTKLEIK

SEG ID NO: 7: Amino acid seguence of LiCh3

DIVMTOSPOSLAVSLGERATINCKSSQSLINSGNQRNY LTWY QQRPGOPPRKLLFYWT
STRESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYUOQNDY TSPYTFGOQUOTKLEIK

SEG ID NO: 8. Anuno acid sequence of LiChd

DIVMTQOSPDSLAVSLGERVTMNCKSSQSLENSONQENYLTWYQQKPGOQPPRKLLEYW
TSTRESGVPDRFSGSGSGTDRFTLTISSVQAEDVAVYYCOQNDYTSPYTFGOGTKLEIK

SEG ID NG 9 Amino acid sequence of LiCh3

DIVMTQSPDSLAVSLGERVTMNCKSSQSLINSGNOQENYLTWY QOQKPGOPPRLLEYW
TSTRESGVPDRESGSGSGTDFTLTISSVQAEDLAVYYCONDYTSPYTFGRQGTKLEIK
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SEQ ID NO: 10; Amino acid sequence of LiChé

DIVMTQSPDSLAVSLGERVTMNCKSSOSLLOSGNOKNYLTWY QOKPOGGPPRLLEYW
TSTRESGVPDRESGSGSOTDFTLTISSVOQAEDLAVY YCONDYTSPYTFGRGTKLEIK

SEQ 1B NO: 11, Amino acid sequence of LiCh7
DIVMTQSPDSLAVSLGERVTMNCESSOSLLSSGNOKNYLTWYQOKPGOQPPKLLEFYW
TSTRESGVPDRFSGSGSGTDFTLTISSVOQAEDLAVY YCONDYTSPYTFGOGTKLEIK
SEQ I3 NO: 12; Amuno acid sequence of heavy chain CDR-1

GFTFSTNAMS

SEQ 1D NO: 13; Amino acid sequence of heavy chain CDBR-Z
RLRPKSDNYATY

SEQ 1B NO: 14, Amino acid sequence of heavy chain CDR-3
VTGTGF

SEQ 1D NO: 15; Amino acid sequenee of ight chain CDR-1
KSSQSLLNSGNGQENYLT

SEQ 1D NO: 16; Amino acid sequence of light chain CDR-1B
KSSOQSLLOGSOGNQRENYLT

SEG ID NGO: 17: Amino acid seguence of hoht chain CDR-1C
KSSQSLLSSGNQENYLT

SEQ IB NO: 18; Amino acid sequence of light chain CDR-2
WITSTRES

SEQ 1D NO: 19; Amino acid sequence of hight chain CDR-3
ONDYTSPY'T
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CLAIMS

What s clatmed 1s:

1. An antibody, or an antigen-binding portion thereof, that binds to sialvi Lewis A {sLeA)
and stalyl Lewis € (sLeC), wherein the binding affinity of such antibody or antigen-binding
portion 1o sleA is of Ko of 60 uM or less and the binding atfinity to sleC is of Ko 100 uM

or less.

2. The anttbody or antigen-binding portion of clatm 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 ¢laim 2, wherein the antibody or

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

4. An antibody, or an antigen-binding portion thereof, that binds to sLeA and sleC,
coraprising a heavy cham varnable region and a hght chain vanablc region, wherein

the heavy chain variable region comprises a sequence having a 90-100% sequence
wdentity to SEQ 1D NG:1, SEQ ID NO: 2, SEQ 1B NO:3, or SEQ IDNO: 4; and

the hight chain variable region comprises a sequence having a 90-100% sequence
identity to SEQ ID NO: 5, SEQ D NO: 6, SEQ ID NO: 7, SEQ ID NG, SEQIDNO: 9,
SEQID NGO: 10, or SEQ ID NO: 1L

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

binding portion does not bind to sLeX.

6. The antibody or antigen-binding portion of claim 4 or ¢laim 5, wherein the heavy chain
variable region comprises a CDRR-HI compusing the sequence of SEQ ID NO:12, a CDR-H2
comprising the sequence of SEQ TD NG 13, and a COR-H3 compnising the sequence of SEQ
1D NO:14; and wherein the hght chain variable region comprises a CDR-L1 comprising a
sequence selected from the group consisting of SEQ ID NOs:15-17, a CDR-L2 comprising
the sequence of SEQ {1 NO:18, and a CDR-L3 compusing the sequence of SEQ 1D NG:19.
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7. The antibody or antigen-binding portion of claim 4, wherein the heavy chain variable
region comprises the sequence of SEQ ID NG:3, and whercin the light chain variable region

coraprises a sequence selected from the group counsisting of SEQ 1D Nos: 3-8,

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

comprises the sequence of SEQ 1D NOS.

8. The antibody or antigen-binding portion of claim 4, wherein the heavy chan vanable
region comprises the sequence of SEQ [D NG 4, and wherem the light chain variable region

corprises 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 sLe(,
comprising a heavy chain variable region, wherein the heavy chain variable region comprises

a sequence having a 90-100% sequence identity 1o SEQ 1D NO: 3.

11. The antibody or antigen-binding portion of claim 10, wherein the antibody or antigen-
binding portion comprises a light chain variable region, wherein the light chain vanable

region comprises a sequence having a 90~-100% sequence identity to a sequence selected from

the group consisting of SEQ 1D Nos:5-11.

12. An antibody, or an antigen-binding portion thereof, that binds to sheA and sleC,
comprising a heavy chain variable region and a light chain vanable region, wherein the heavy
chain variable region comprises a CDR-HI1 comprising the sequence of SEQ IDN{O:12, a
CDR-H2 comprising the sequence of SEQ 1D NG:13, and a CDR-H3 comprising the
sequence of SEQ 1D NO: 14; and wherein the light chain variable region comprises a CDR-L1
comprising a sequence selected from the group consisting of SEQ 1D NOg:15-17 a CBR-L2
comprising the sequence of SEQ D NG 18, and a CBR-L3 comprising the sequence of SEQ
D NG:S.

13. A polvnuclestide encoding the antibody or antigen-binding portion thereof of any one of
claims 1-12.

14 A vector comprising the polvnucleotide of claim 13,

15. A host cell comprising the polynucleotide of claim 13 or the vector of claim 14.
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16, A method of producing an antibody, the method comprising cultunng the host 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 pharmaceutical comapostiion comprising the antibody or antigen-binding portion

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

19, A method of treating or ameliorating a svmptom of a digestive disease or disorder
wherein said method comprises administering to an individual 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 18.
20. The method of claim 19, wherem the digestive disease or disorder 1s selected from the
group consisting of inflammatory bowel disease, irritable bowel syndrome, pancreatic cancer

and colon cancer.

21. The method of claim 20, wherein the digestive discase or disorder 1s inflanmmatory bowel

disease.

22. The method of claim 21, wherem the mflammatory bowel disease 1 Crohn’s Disease or

alcerative colitis.

23, The method of any one of claimns 19-22, wherein the individual is 2 haman.
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2021/022627

Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

carried out on the basis of a sequence listing:

in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

only in the form of an Annex C/ST.25 text file.

3. Additional comments:

a. forming part of the international application as filed:

I:l in the form of an Annex C/ST.25 text file (Rule 13fer.1(a)).

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

c. D furnished subsequent to the international filing date for the purposes of international search only:

D oh paper or in the form of an image file (Rule 13#er.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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INV.
ADD.

A. CLASSIFICATION OF SUBJECT MATTER

Co7K16/30 A61K39/00

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO7K Ab61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, BIOSIS, EMBASE, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JENNIFER C. BRAZIL ET AL: "[alpha]3/4 1-23

Fucosyltransferase 3-Dependent Synthesis

of Sialyl Lewis A on CD44 Variant

Containing Exon 6 Mediates

Polymorphonuclear Leukocyte Detachment

from Intestinal Epithelium during

Transepithelial Migration",

THE JOURNAL OF IMMUNOLOGY,

vol. 191, no. 9,

25 September 2013 (2013-09-25), pages

4804-4817, XP055639105,

us

ISSN: 0022-1767, DOI:

10.4049/jimmunol.1301307

e.g. abstract; page 4815, right-hand

column, last paragraph;

the whole document

- / -

Further documents are listed in the continuation of Box C. See patent family annex.

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified)

* Special categories of cited documents :

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is

"Q" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
2 July 2021 12/07/2021
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 Gruber, Andreas
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C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

xX,P

X,P

Anonymous: "Targeting Epithelial
Expressed Sialyl Lewis A Improves
Intestinal Mucosal Wound Healing and
Protects Against Colitis - Kelm - 2019 -
The FASEB Journal - Wiley Online Library",

1 January 2019 (2019-01-01), XP055820734,
Retrieved from the Internet:
URL:https://faseb.onlinelibrary.wiley.com/
doi/10.1096/fasebj.2019.33.1 supplement.34
4

[retrieved on 2021-07-02]

the whole document

LIANG TONY ET AL: "Validation of
Hptm-001, a Humanized Candidate
Therapeutic Antibody for Promoting Mucosal
Wound Healing in Ibd",

HHS PUBLIC ACCESS AUTHOR MANUSCRIPT,

vol. 27, no. Supplement 1,

21 January 2021 (2021-01-21), pages
S37-537, XP055820626,

us

ISSN: 1078-0998, DOI:
10.1093/ibd/izaa347.090

Retrieved from the Internet:
URL:http://academic.oup.com/ibdjournal/art
icle-pdf/27/Supplement 1/537/35931907/1izaa
347.090.pdf>

the whole document

LIANG TONY ET AL: "VALIDATION OF
HPTM-001, A HUMANIZED CANDIDATE
THERAPEUTIC ANTIBODY FOR PROMOTING MUCOSAL
WOUND HEALING IN IBD",

GASTROENTEROLOGY, ELSEVIER INC, US,

vol. 160, no. 3,

1 February 2021 (2021-02-01), XP086489354,
ISSN: 0016-5085, DOI:
10.1053/J.GASTR0.2021.01.136

the whole document

US 2014/322825 Al (PANCER ZEEV [US] ET AL)
30 October 2014 (2014-10-30)

e.g. paragraph 100;

the whole document

1,2,
13-15,
18,19

1-23

1-23

1-23
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Information on patent family members

International application No

PCT/US2021/022627
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2014322825 Al 30-10-2014  CN 104066751 A 24-09-2014
US 2014322825 Al 30-10-2014
WO 2013078425 Al 30-05-2013

Form PCT/ISA/210 (patent family annex) (April 2005)
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