(1965) J. Expl. Med. 122:467-81; Chevinsky, A. . (1991) Semin. Surg. Oncol. 7, 162-166;
Shively, 1. E, et al, (1985) Crit. Rev. Oncol. Hematol. 2, 355-3599).

[0007]  More importantly, CEA has become a potentially useful tumor-associated antigen
for targeted therapy (Kuroki M, et al. (2002) 4nticancer Res 22:4255— 64). Two ma}or
strategies using CEA as a target for cancer immunotherapy have been developed, One
method is the specific targeting of suicide genes (nitric oxide synthase (INOS) gene) (Kuroki -
M. et zﬂ., (2000) Anticancer Res. 20(64):4067-71) or isotopes (Wilkinson R W. et al., (2001}
PNAS USA 98, 10256-60, Gc;idenbsrg? D. M. (1991) 4m. J. Gastroenterol., 86: 13921403,
Olafsen T. et al., Protein Engineering, Design & Selection ,17, 21-27, 2004) to CEA-
expressing tumor cells by anti-CEA antibodies. This method has also-been extended to the
use of anfibody or antibody fragment conjugated with therapeutic agents, such as drugs,
toxins, radionuclectides, immumodulators or cyviokines. The other method is to utilize
imrmunological cytolytic activities, specifically through antibody-dependent cellular
-cyviotoxicity (ADCC) or complement-dependent cytotoxicity (CDC) to eliminate CEA-
-expressing tumor cells (Imakiire T et al., (2004) fmr. J. Cancer: 108, 564—570). These
methods ofien give rise to cytokine releases resulting m systemic side effects.

[0008]  Antibodies recognizing a carbohydrate containing epitope present on CD-43 and
CEA expressed on nonhématopoietic cancer cells have been described in U.S. Patent
Application Pub. No. 2008/0171043 and PCT WO 07/146172. These antibodies can induce
apoptosis in these nonhematopoietic cancer cells in the absence of cytotoxin conjugation and
immune effector function.

[6009]  All references, publications, and patent applications disclosed herein are hereby *

incorporated by reference in their entirety.

BRIEF SUMMARY OF THE INVENTION

_10069a]In one aspect, there is provided an isolated antibody comprising a heavy chain and a

light chain, wherein

(a) the heavy chain comprises a heavy chain variable region comprising the three

complementary determining regions (CDRs) from the amino acid sequence of SEQ ID NC: 1,

wherein HCDRI comprises SYVMH, HCDR2 comprises YINPYNGGTQYNEKFKG and

HCDR3 comprises RTFPYYFDY); and a heavy chain constant region comprising the amino

acid sequence of SEQ ID NO:9, wherein the hinge region of the heavy chain constant region

comprises at least one amino acid insertion, deletion or substitution; and
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(b) the light chain comprises a light chain varnable region comprising the three

complementary determining regions from the amino acid sequence of SEQ ID NO:2, wherein

LCDRI comprises RSSQSILHSNGNTYLE, LCDR2 comprises KVSNRFS and L.CDR3

comprises FQGSHAPLT; and a light chain constant region comprising the amino acid

sequence of SEQ ID NO: 10 and further compnising at least one ammo acid insertion, wherein

the antibody binds a carbohydrate epitope on the extracetlular domain of & human CD43

~and/or human CEA expressed by a nonhematopoietic cancer cell and is capable of inducing

apoptosis of the nonhematopoietic cancer cell in the absence of cytotoxin conjugation and

immune effector function.

[0010] Disclosed areThe-snventtorprovides antibodies (e.g., chimeric and humanized aniibodies),
which specifically bind to an epitope on CD43 and/or CEA expressed by a nonhemaiopoietic
sancer cell, but do not gpecifically bind to a CD43 expressed by 2 levkocyte or by a Jurkat .
sell, and are capabls of inducing apoptosis of the nénhematopoistic cancer cell after binding
0 the epiiope expressed on cell surface of the nonhematopoietic cancer cell in the a;bsance of
*viotoxin conjugation and immune effecior function, wherein the epitope comprises a

arbohydrate, and the binding of the antibody to the epitope is inhibited by a carhohydrate
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comprising a Le® structure, & Le®lactose structure, 8 LNDFH 11 structure, or 2 LNT structure.
In some embedimentsexampies, the epitope that the antibodies bind to is fucose sensitive.

[0011] In some embedimentsexamples, the antibodies are chimeric or humanized antibodies
derived from murine antibody mSF1 having at least one amine acid nsertion, delstion or

substitution in the hinge region of the heavy chain constant regioz.

{0011a] In another aspect, there is provided an isolated antibody comprising a heavy chain

and a light chain, wherein

{a) the heavy chain comprises a heavy chain variable region comprising the three

complementary determining regions (CDRs) from the amino acid sequence of SEQ ID NO: 1,
wherein HCDRI comprises SYVME, HCDR?2 comprises YINPYNGGTQYNEKFKG and
HCDR3 comprises RTFPYYFDY, and a heavy chain constant region comprising the amino

acid sequence selected from the group consisting of SEQ ID NOS:25-30; and

{b) the light chain comprises a light chain variable region comprising the three

_complementary determining regions from the amino acid sequence of SEQ ID NO:2, wherein
LCDRI comprises RSSQSILHSNGNTYLE, LCDR2 comprises KVSNRFS and LCDR3

comprises FQGSHAPLT; and a light chain constant region comprising the amino acid

sequence selected from the group consisting of SEQ 1D NOS:10 and 31-37,

wherein the antibody binds a carbohydrate epitope on the extracellular domain of a human

CD43 and/or human CEA expressed by a nonhematopoietic cancer cell and is capable of

inducing apoptosis of the nonhematopoietic cancer cell in the absence of cytotoxin

conjugation and immune effector funciion.

[0612] In some embedimentsexamples, the mventenpresent disclosure pmvidés isolated antibodies comprising a
heavy chaiﬁ and a light chain wherein (2) the heavy chain comprises a heavy chain variable
region comprising fhree. complementary determining regions from the aminc acid sequence
of SBQID NC:1 and a héavy chain constant region of human JgG1, wherein the hinge region
of the heavy chain constant region comprises et least one aminoe acid insertion, deletion or
substitution; and {b) the hight chain comprises a light chain variable region comprising three
complementary defermining regions from the amino acid sequence of SEQ ID NO:2 and &
light chain constant region from buman kappa Hght chain or a light chain constant region
from homan kappa light chain comprising at least one amino acid insertion, deletion or

1 substitution. In some embedimentsexamples, the heavy chain constant region comprises the amino
acid sequence of SEQ ID NO:27 or SEQ ID NO:29.
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! [0013] In some embedimentsexamples, one, two, three, four, five, six, seven, eight, nine or ten
amino acids are inserted N-terminal to amino acid K218 in the hinge region of humsn IgG1,
wherein the numbering of the residue is that of the EU numbering system. See Burton, Mol

' Immunol. 22:161-206, 1983, In some embedimentsexamples, amino acid residues KSD is inserted N-

_ ferminal o aming acid K218.

I [0014] In some embodimentsexamples, the antibodies comprise: (a) a heavy chain variable region
somprising three CDR regions from the amino acid sequénce of SEQ ID NO:1 and a heavy
shain constant re gion comprising the amino acid sequence selected from the group consisting
of SEQ ID NOS:11-30; and (b) a light chain variable region comprising three CDR regions
from the amino acid sequence of SEQ ID NO:2; and a Iight-chain constant region comprising
he amino acid sequence selected from the group consisting of SEQ ID NOS:10 and 31-37. In
some embedimentsexamples, the antibody is a humanized antibody. In somie embedimentsexamples, the
antibody is a chimeric antibody. In some embedimentsexamples, the heavy chain variable region
somprises the amino acid sequence selected from the group consisting of SEQ ID NOS: 1, 3

% and 87-91. In some smbedimmentsexamples, the light chain variable region comprises the amino acid

equence selected from the group consisting of SEQ IDNOS: 2, 4 and 92-96. In some



émbedﬁmems, the heavy chain varizble region of the antibody comprises the amino acid
sequence of residues 20-137 of SEQ ID NOC:1 or SEQ ID NO:3 or the variable region amine
acid sequence from SEQ ID NO:1 or SEQ 1D NO:3. In some embedimentsexamples, the lght chain
variable region of the antibody comprises the amino acid sequence of residues 20-131 of SEQ
ID'NG:2, the variable region amino acid sequence froma SEQ ID NO:2, the amino acid
sequence of residues 21-132 of SEQ ID NG:4, or the variable mgibn amino acid sequence
from SEQ ID NO4. ‘

{0015] In some embodimentsexamples, the antibody of the invention comprises a heavy chain and
@ light chain, wherein the heavy chain comprises 2 heavy chain variable region comprising
the amino acid sequence of residues 20-137 of SEQ ID NO:1 or the variable region amino
acid sequence from SEQ ID NC: 1, and 2 heavy chain constant region comprising the amino
acid sequence of SEQ ID NO:27, and the light chain comprises a light chain variable region
comprising the amino acid sequence of residues 20-131 of SEQ ID NG:2 or the variable
region amino acid sequence from SEQ ID }60:2, and & light chain constant region comprising
the amino acid seguence of SEQ 1D NO:10.

[0016] In some embodimentsexamples, the antibody of the invention comprises a heavy chain and
a light chain, wherein the heavy chain comprises a heavy chain variable region comprising
the amino acid sequence of residues 20-137 of SEQ ID NO:1 or the variable region aming
acid sequence from SEQ ID NO:1, and & heavy chain constant region comprising the amino
acid sequence of SEQ ID NO:29, and the light chain comprises a light chain variable region
comprising the amino acid sequence of residues 20-131 of SECQ D NO:2 or the variable
region arpino acld ssquence from SEQ ID NO:2, and a light chain constant region comprising
the amino acid sequence of SEQ ID NO:34.

[0017] In some embodimentsexamples, the antibody of the invention comprises a heavy chain and
a iigﬁi chain, wherein the heavy cheain comprises a heavy chain variable region comprising
the amino acid sequence of residues 20-137 of S_EQ D NO:1 or the varigble region amino
acid sequence from SEQ ID NO:1, and a heavy chain constant region comprising the amino
acid sequence of SEQ 1D NO:29, and the hight chain comprises a light chain variable region
co'mprising the amino acid seguence of residues 20-131 of SEQ ID NO:2 or the vanable
region amino acid sequence from SEQ I NC:2, and a light chein constant region comprising

the amino acid sequence of SEQ 1D NO:35,



[0018] The inventionpreseni disclosure also provides an antigen-binding fragments of the antibodies

dsscribed hersin.

| [6018a}In yet another aspect, there is provided a pharmaceutical composition comprising the

antibody as defined above, and a pharmacentically acceptabie carrier.

[0019] The invensienpresent disclosure also provides pharmaceutical compositions comprising one or more

of the antibodies described herein or the antigen-binding fragments thereof and a
pharmaceutically acceptable carrier.

[6020] The invention provides polynucleotides and vectors cémprising a nucieic acid
-sequence encoding a heavy chain of the antibody described herein and/or a light chain of the

i antibody described herein or a fragment thereof. In some embedimentsexamples, the polynucieotides

and the vectors comprise a nucleic acid sequence encoding a heavy chain comprising & heavy
chain variable region comprising three CDR regions from the amine acid sequence of SEQ

ID NO:1 and a heavy chain constant region comprising the amino acid sequence selested

from the group consisting of SEQ ID NOS:11-30. In some embodinentsgxamples, the polynucleotides
and the vectors comprise a nucleic acid sequence encoding a light chain comprising a light

chain variable region comprising three CDR regions from the ammo acid sequence of SEQ

ID NO:2 and a Hght chain constant region comprising the amino acid seguence selected from

the proup consisﬁng of SEQ ID NOS:10 and 31-37.

[6621]  The invention also provides host cells comprising the polynucieotides and the

vectors described herein.

[6021a]In yet another aspect, there is provided a method of producing an antibody,

comprising culturing the host cell as defined above that produces the antibody encoded by the

nueleic acid, and recovering the antibody from the cell culture, or comprising expressing in a

host cell,

{a) a polynucleotide comprising nucleic acid sequence enceding a the heavy chain

comprises a heavy chain variable region comprising the three CDRs from the amino acid

~sequence of SEQ ID NO: 1 wherein HCDRI comprises 8YVMH, HCDRZ comprises

YINPYNGGTQYNEKFKG and HCDR3 comprises RTFPYYFDY; and a heavy chain

constant region comprising the amino acid sequence selected from the group consisting of
SEQ 1D NOS:11-30; and

(b) a polynucleotide comprising nucleic acid sequence encoding a light chain variable

region -comprising the three CDRs from the amine acid sequence of SEQ ID NO:2, wherein



LCDR! comprises RSSQSILHSNGNTYLE, LCDR2 comprises KVSNRFS and LCDR3

comprises FQGSHAPLT; and a light chain constant region comprising the amino acid

sequence selected from the group consisting of SEQ ID NOS:10 and 31-37,

wherein the polynucleotides encoding the heavy chain and light chain are co-

~expressed in said host celi

and wherein the antibody binds a carbohydrate epitope on the extracellutar domain of

a human CD43 and/or human CEA expressed by a nonhematopoietic cancer cell and is

capabie of inducing apoptosis of the nonhematopoietic cancer cell in the absence of cytotoxin

conjugation and immune effector function.

[0022] Also disclosed areThe-invention-further provides methods for producing any of the antibodies or
antigen-binding fragments described herein. The methods may comprise the step of

EXpressing one or more polynuciectides encoding the antibodies {which may be separately
sxpressed as a single heavy or light chain, or both heavy and light chein are expressed from

one vector) or antigen-binding fragments thereof in suitable host cell. In some embodiments,

the expressed antibodies or antigen-binding fragments thereof are recovered and/or isolated.

The invention also provides antibodies or antigen-binding fragments produced by the
mnethods.

[0023] Also disclosed isThe-inventionprovides 2 method for treating a ncnhematopéieﬁc cancer i an
mdividual having the cancer comprising administering to the individual an effective amount

»f a composition comprising one or more antibodies described herein, wherein the one or

more antibodies bind io the cancer cells in the individual. In some embodimentsexamples, the

nonhematopoietic cancer is colorectal, pancreatic, or gasiric cancer. In some embodimentsexamnies
sexamples,

he antibody is conjugated te a cyiotoxin



[8624] Also disclosed isThednvention-provides a method for delaying development of a nonhematopoietic
cancer (such as delaying and/or inhibiﬁng cancer p?ogression) i an individual comprising
admirﬁstering to the individual an effective amount of & composition comprising one or more
‘antibodies described herein, wherein the one or more antibodies bind to the cancer cells in the
individual. In some embedimentsexamples, the nonhematopoietic cancer is colorectal, pancreatic, or
gastric cancer. In some embedinentsexamples, the antibody is conjugated to a cytotoxin.

[0624a] In vet another aspect, there is provided an antibody as defined above for use in

treating nonhematopoietic cancer in an individual having cancer, wherein the antibody binds

to the cancer cells in the individual.

[6625] Also disclosed isThe-inventton-alse-provides a method for treating nonhematopoietic cancer in an
individual comprising administering to the individual an amount of one or more antibodies |
described herein and =m arnount of another anti-cancer agent, wherein the one or more

antibodies bind to the cancer cells in the individual, and whereby the one or more antibodies

and the anfi-cancer agent in conjunction provide effective treatment of cancer in the

individual. In some embodimentsexamples, the nonhematopoietic cancer is colorectal, pancreatic, or

A

gastric cancer. In some embedimentsexamples, the anti-cancer agent is a chemotherapeutic agent.
[0626]  The invention further provides kits comprising a pharmaceutical composition |
comprising one or more antibodies described herein. In some embodiments, the kits further
comprise instructions for administering an effective amount of the pharmaceutical

composition to an individual for treating nonhematopoietic cancer. in some ersbodiments,

the kits bumprise instructions for administering the pharmaceutical composition in

conjunction with another anti-cancer agent. In some embodimentsexamples, the antibody comprises:
{(2) 2 heavy chain variable region comprising three CDR regions from the amine acid

sequence of SEQ ID NO:1 and & heavy chain constant region comprising the amino acid
sequence selected from the group consisting of SEGQ ID NOS:11-30; and (b) a light chain
variable region comprising three CDR regions from the arine acid sequence of SEQ ID

N(O:2; and a constant region comprising the amino acid sequence selected from the group
consisting of SEQ 1D NOS:10 and 31-37. |

[0027) Also disclosed areTheinventionalse provides kits comprising a first pharmaceutical composition

~omprising an antibody or an antigen-binding fragment described herein, 2 second
rharmacewtical composition compi‘ising another anti-cancer agent, and instrﬁctions for
administering the first pharmeceutical composition and the second pharmaceutical
composition in conjunction to an individual for treating nonhematopoietic cancer,
[B628]  Itisio be understood that one, some, or all of the properties of the various

:mbodiments described herein may be combined to form other embodiments of the present

|



CLADVIS
: What is claimed is:

1. An»isollated antibody comprising a heavy chain and a light ciﬁain, wherein

(a) the heavy chain comprises a heavy chain varigble region .comprising three
complementary determining regzcms (CDRs) from the amino acid sequence of SEQ 1D % O i,
:and & heavy chain constant region comprising the amine acid sequence of SE Q 1D y/(} g, '
wherein the hinge region of the heavy chain c;onstant region comprises at least op/ & aminec acid
- insertion, deletion or substitution; and /

.(b) the light chain comprises a light chain variable regim-comprisj;;x’g three |
complementary determining regions from the amino acid sequence of SEQ ID NO:Z, and a light
chain constart region mmprisino the amino acid sequence of SEQ I}‘B’T\TG' 10 or & light chain
constant region compnsmg the amuno acid sequence of SEQ ID 1)&() 10 and firrther comprising at
least one amino acid insertion. : : /

/‘!

2. The aﬁtibody of claim I, wherein the a.nti}%fiy ig 2 hunzanized antibody.

3 The antibody of claim 1, wherein ?Jg;ﬁbody isa chimeﬁc antibody.

4. The antibody of claim 1, wh%{n the heavy chain constant region comprises the
amino acid sequence selected from the g;,ffup consisting of SEQ ID NOR:25-30, and the light
chain constant region comprises the aﬁ%no acid sequence selected from the group consisting of
SEQ IDNGS:10 and 31-37. /’[ |

5, The antibody ;af claim 4, wherein the heavy chain constant region compr:!.seq the
amino acxd sequenue of SEQ IDNO:27.

&, The ani;‘oaciv of claim 4, wherein the heavy chain variable regmn somprises
the amino acid se;Juence of residues 20-137 of SEQ TD NO:1 and the heavy chain constant
region comprises the amino acid sequence of SEQ ID NO:27, and the light chain variable
region corgprises the amino acid seguence of residues 20'-1"31 of SEQ ID NO:2 and the light
chain cc)f{stant region"éomprises the amine acid sequence of SEQ ID NO:10.

/o |
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7. The antibody of claim 4, wherein the heavy chain constant region comprises
* the amiso acid sequence of SEQ ID NO:29.

8. The antibody of cléim 4, wheréin the heavy chain variable region comprisg
. the amino acid sequence of residues 20-137 of SEQ ID NO:1 and the heavy chain consxz
region comprises the amino acid sequcnce of SEQ ID NO:29, and fhe hgh‘{ cham vgﬁable

region comiprises the amino acid sequence of residues 20-131 of SEQ ID NO:2 @rﬁ the light

chain constant region comprises the amino acid sequeﬁce of SEQ ID NO:34. -

9. The antibody of claim 4, wherein the heavy chain variab}e/region comprises
the amino acid sequence of residuss 20-137 of SEQ ID NO:1 and thagﬁeavy chain constant’
region comprises the amino acid-—sequence- of SEQ ID NO:29, anc}fﬂie light ch;ain variable
- region comprises the amino acid sequence of residues 20-131 foSEQ ID NO:2 and the light

chain constant region comprises the amino acid sequence ofgﬁfEQ 1D NG:35,

. ‘ 4
10. A pharmaceutical composition comprising the antibody of any one of claims

1-6, enda pharmaéwticaliy acceptable carrier,

11. A polvnucieotide comprisi'?ﬂ’ﬁucleic acid sequence encoding the antibody of

-
//

12. A vector comprising ; nucleic acid sequence encoding the antibody of any one

of claims 1-0. /s

13, Ahost cellfp/égnprising the vector of claim 12.
'/ .

3.4‘ A mgil{;d of producing an antibody, comprising culturing the host cell of
claim 13 ﬂlatpro}ﬁ;es the antibody encoded by the nucleic acid, and recovering the antibody
from the cell calture.

/

1; An antibody produced by the method of claim 14.
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16. A method of producing an antibody, comprising expressing in a host cell,
(é) a polymucleotide comprising a nucleic acid sequence encoding a heavy chain
. soroprising a heavy chain variable'ragjon comprising three CDRs from the amino acid
sequence of SEQ 1D NO:1 and a heavy chain constant region comprxsmg the ammo acid
sequence selected from the group consistinig of SEQ IDMNOS:11- 30 and

ta poiynucleotz@e comprising & nucieic acid sequence encoding a light ch&iﬁ/
somprising & light chain variable region comprising three CDRs from the azm'ncﬁéid

sequence of SEQ ID NO:2 and a constant region comprising the amino acid s;d{mnce

selected from the group consisting of SEQ ID NOS:10 and 31-37, /
wherein the polynucleotides encoding the heavy chain and light cHain are co-
expressed in said host cell. ‘ /
fxf‘ -

7. The method of claim 16, wherein the antibody f/&i/solated.
. ,«f ‘

18, A method for treating nonhematopoietic ;aécer In an individual having cancer
somprising administering fo the mdividual an effectivgamount of a coraposition comprish}g
‘he antibody of any one of claims 1-9 and 15, whergin the antibody binds to the cancer cells
m the individual. ' /

19. The method of claim 18, \f;r/herem the nonhematopoietic cancer is colorectal,

pancreatic, Or gastric cancer. ff
y

26.  The method of clqjﬁx 18, wherein the antibody 1s conjugated to a cytotoxin,
/

A

21. A method f /trcating nenhematopoietic cancer in an individual comprising
: adzninistering 1o the indi,x?idual an amount of the antibody of any one of claims 1-9and 15,
md an amount of anaﬁlf:r anti-cancer agent, wherein the antibody binds to ﬂ“mcancar cells m
he mdividual, am hereby the antibody and the anti-cancer agent in conjunction provides

xffective treatmeént of cancer in the individual.

/

s
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/

&

22, The method of claim 21, wherein the nonhematopoietic cancer is colorectal, /
pancreatic, or gastric cancer. ' /{

23, Themethod of claim 21, wherein the anti-cancer agent is a tihemotherapeutic/

agent. : , o - . /

//
24. A Kit comprising a pharmaceutical composition comprising the anl;j?f;ody of
: y;
any one of claims 1-9 and 135, and instructions for administering an effective ayfount of the

pharmaceutical composiﬁon to an individoal for treating nonhematopoistic :;éﬂmer.
7
" A . . A - . . . //') .

25, The kit of claim 24, wherein the kit further comprises instructions for
administering the pharmaceutical composition in conjunction with afiother anti-cancer agent
to an individual for treating nonhematopoietic cancer. //

/
/ |
26, AKit comprising a first pharmaceutical compositior comprising the antibody
of any one of claims 1-9 and 15, a second pharmaceuﬁcjﬂ composition comprising another
anti-cancer agent, and instructions for sdministering the first pharmaceutical composition and
the second pharmaceutical composition in conjungtion to an individual for freating

nonhematopoietic cancer. e
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CLAIMS

What is claimed is:
L. An isolated antibody comprising a heavy chain and a light chain, wherein

(a) the heavy chain comprises a heavy chain variable region comprising the three
complementary determining regions (CDRs) from the amino acid sequence of SEQ ID NO: 1,
wherein HCDR1 comprises SYVMH, HCDR2 comprises YINPYNGGTQYNEKFKG and
HCDR3 comprises RTFPYYFDY); and a heavy chain constant region comprising the amino acid
sequence of SEQ ID NO:9, wherein the hinge region of the heavy chain constant region
comprises at least one amino acid insertion; -deletion or substitution; and

(b) the light chain comprises a light chain variable region comprising the three
complementary determining regions from the amino acid sequence of SEQ ID NO:2, wherein
LCDRI1 comprises RSSQSILHSNGNTYLE, LCDR2 comprises KVSNRFS and LCDR3
comprises FQGSHAPLT, and a Light chain constant region comprising the amino acid sequence
of SEQ ID NO: 10 and further comprising at least one amino acid insertion, wherein the
antibody binds a carbo.hydrate epitope on the extracellular domain of & human CD43 and/or
human CEA expressed by a nonhematopoietic cancer cel! and is capable of inducing apoptosis of
the nonhematopoietic cancer cell in the absence of cytotoxin conjugation and immune effector

function.

2. An isolated antibody comprising a heavy chain and a light chain, wherein

(a) the heavy chain comprises a heavy chain variable region comprising the three
complementary determining regions (CDRs) from the amino acid sequence of SEQ ID NO: i,
wherein HCDR1 comprises SYVMH, HCDR2 comprises YINPYNGGTQYNEKFKG and
HCDR3 comprises RTFPYYFDY; and a heavy chain constant region comprising the amino acid
sequence selected from the group consisting of SEQ 1D NOS:25-30; and

(b) the light chain comprises a light chain variable region comprising the three
complementary determining regions from the amino acid sequence of SEQ ID NO:2, wherein
LCDR1I comprises RSSQSILHSNGNTYLE, LCDR2 comprises KVSNRFS and LCDR3
comprises FQGSHAPLT;, and a light chain constant region comprising the amino acid sequence

selected from the group consisting of SEQ ID NOS:10 and 31-37,
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wherein the antibody binds a carbchydrate epitope on the extracellular domain of a human CD43
and/or human CEA expressed by a nonhematopoietic cancer cell and is capable of inducing
| apoptosis of the nonhematopoietic cancer cell in the absence of cytotoxin conjugation and

immune effector function.
3. The antibody of claim 1 or 2, wherein the antibody is a humanized or chimeric antibody.

4. The antibedy of claim 3, wherein the heavy chain constant region comprises the amino

acid sequence of SEQ ID NO:27 or 29,

5. The antibody of claim 4, wherein the heavy chain variable region comprises the
amino acid sequence of residues 20-137 of SEQ ID NO: 1 and the heavy chain constant
region comprises the amino acid sequence of SEQ ID NO:27, and the light chain variable
region comprises the amino acid sequence of residues 20-131 of SEQ ID NO:2 and the
light chain constant region cémprises the amino acid sequence of SEQ ID NO: 10, or the
heavy chain variable region comprises the amino acid sequence of residues 20-137 of
SEQ ID NO: 1 and the heavy chain constant region comprises the amino acid sequence
of SEQ ID NO: 29, and the light chain variable region comprises the amino acid
sequence of residues 20-131 of SEQ ID NO:2 and the light chain constant region
comprises the amino acid sequence of SEQ ID NO:34 or 35.

6. The antibody of claim 3, wherein the heavy chain variable region comprises the amino
acid sequence of residues 20-137 of SEQ ID NO:1 and the heavy chain constant region
comprises the amino acid sequence of SEQ ID NO:29, and the light chain variable region
comprises the amino acid sequence of residues 20-131 of SEQ ID NO:2 and the light chain

constant region comprises the amino acid sequence of SEQ 1D NQO:34.
7. The antibody of claim 1 wherein the antibody is conjugated to a cytotoxin.

8. A pharmaceutical composition comprising the antibody of any one of claims 1-7, and a

pharmaceutically acceptable carrier.
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9. A polynucleotide comprising a nucleic acid sequence encoding the antibody of any one

of claims 1-7.

10. A vector comprising a nucleic acid sequence encoding the antibody of any one of claims
1-7.
1L A host cell comprising the vector of claim 10.

12, A method of producing an antibody, comprising culturing the host cell of claim 11 that
produces the antibody encoded by the nucleic acid, and recovering the antibody from the cell
culture, or comprising expressing in a host cell,

(a) a polynucieotide comprising nucleic acid sequence encoding a the heavy chain
comprises a heavy chain variable region comprising the three CDRs from the amino acid
sequence of SEQ Hj NO: 1 wherein HCDR1 comprises SYVMH, HCDR2 comprises
YINPYNGGTQYNEKFKG and HCDR3 comprises RTFPYYFDY: and a heavy chain constant
region comprising the amino acid sequence selected from the group consisting of SEQ ID
NGS:11-30; and

(b} a polynucleotide comprising nucleic acid sequence encoding a light chain variable
region comprising the three CDRs from the amino acid sequence of SEQ ID NO:2, wherein
LCDR1 comprises RSSQSILHSNGNTYLE, LCDR2 comprises KVSNRFS and LCDR3
comprises FQGSHAPLT; and a light chain constant region comprising the amino acid sequence
selected from the group consisting of SEQ 1D NOS:10 and 31-37,

wheremn the polynucleotides encoding the heavy chain and light chain are co-expressed in
said host cell

and wherein the antibody binds a carbohydrate epitope on the exiracellular domain of a
human CD43 and/or human CEA expressed by a nonhematopoietic cancer cell and is capable of
inducing apoptosis of the nonhematopoietic cancer cell in the absence of cytotoxin conjugation

and immune effector function.
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13. An antibody of any one of claims 1 to 7 for use in treating nonhematopoietic cancer in an

mdividual having cancer, wherein the antibody binds to the cancer cells in the individual.

14. The antibody of any one of claims 1 to 7 for use according to claim 13,

wherein the nonhematopoietic cancer 18 colorectal, pancreatic, or gastric cancer,

15. The antibody of any one of claims 1 to 7 for use according to claim 13,

wherein the antibody is conjugated to a cytotoxin.

16. The antibody of any one of claims 1 to 7 for use according to any one of
claims 13 to 15 in combination with an amount of another anti-cancer agent, optionally a
chemotherapeutic agent, and whereby the antibody and the anti-cancer agent in

conjunction provides effective treatment of cancer in the individual.

17. A kit comprising a pharmaceutical composition comprising the antibody of any one of
claims 1-7, and instructions for administering an effective amount of the pharmaceutical
composition to an individual for treating nonhematopoietic cancer, optionally, wherein the kit
further comprises instructions for admimistering the pharmaceutical composition in conjunction
with another anti-cancer agent to an individual for treating nonhematopoietic cancer or a second

composition comprising ancther anti-cancer agent.
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