
[DESCRIPTION] 

[INVENTION TITLE] 

ANTI-CD43 ANTIBODY AND USE THEREOF FOR CANCER 

TREATMENT 

5 [TECHNICAL FIELD] 

Provided are an anti-CD43 antibody or antigen-binding fragment thereof 

binding to an extracellular domain of CD43, a composition for treating cancer 

comprising the anti-CD43 antibody or antigen-binding fragment thereof as an 

active ingredient, a composition for inhibiting a cancer stem cell comprising the 

10 anti-CD43 antibody binding to an extracellular domain of CD43 as an active 

ingredient, and a method of screening of an agent of inhibiting a cancer stem cell. 

[BACKGROUND ART] 

CD43 is a cell-surface protein expressed in various hematoblasts except 

erythrocytes. A human CD43, known as sialophorin or leukosialin, is composed of 

15 a mucine-like extracellular domain consisting of 235 amino acids, a 

transmembrane domain consisting of 23 amino acids, and an intracellular domain 

consisting of 123 amino acids, and the relevant genetic information is encoded in 

one exon. There are many serine (46 residues) and threonine (47 residues) amino 

acids in the human extracellular CD43 domain, and most of them possess 

20 O-linked glycan (O-glycan). Additionally, N-glycan is also linked to CD43. The 

structure of O-glycan is known to vary greatly depending on the cell type. CD43 

has an intron consisting of 378 base pairs, which divides the exon into two, and 

the entire transcript material information is encoded in the second exon. 

CD43 is synthesized as a precursor of about 40 kDa including N-glycan, 

25 and is converted to a material of 115 kDa to 200 kDa through a consecutive 

mature glycosylation processes. The strictly-controlled glycosylation process after 

transcription forms characteristic molecular weight isoform proteins depending on 

the type and these can be expressed differently depending on the cell type. 

The glycosylated epitope of CD43 has been known as a specific marker 

30 restricted to white blood cells, and its specific utility as a marker for hematologic 
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malignancy has been revealed. For this reason, in many studies, the possibility of 

using antibodies binding to the glycosylated epitope of CD43 for diagnostic or 

therapeutic purposes has been explored. The rodent monoclonal antibody 

recognizing CD43 has been known to induce apoptosis in lineage 

5 marker-negative bone marrow hematopoietic progenitor cells that over-express 

CD34 (Bazil et al. (1996) Blood, 87(4):1272-81) and human T-lymphoblastoid 

cells (Brown et al. (1996) J. Biol. Chem. 271:27686-95). However, these 

antibodies are not effective for detecting or treating cancer cells, since most of 

them react with the glycosylated epitope located in the CD43 extracellular domain 

10 expressed in mature (non-cancerous) hematopoietic cells. Therefore, it is 

required to develop a more improved material binding to the glycosylated epitope 

of CD43 for diagnosing, tracing and treating hematologic malignancy. 

On the other hand, the cancer stem cell hypothesis, which suggests 

abnormal stem cells are involved in the occurrence and recurrence of cancer in a 

15 hierarchical model, has been known. 

All tissues of human body are originated from organ-specific stem cells. 

The organ-specific stem cells have the ability of self-renewal and differentiation 

into all cells composing each organ. These organ-specific stem cells are 

distinguished from embryonic stem cells in that they can only be differentiated into 

20 cell types in the specific organ. 

The cancer stem cell hypothesis largely consists of two elements. First, 

the tumor occurs in a stem cell in the tissue, and second, the tumor occurred from 

the stem cell has basic properties of stem cells. 

The cancer stem cell as a cancer cell having a limitless regenerative ability, 

25 defined as a cell which can effectively produce tumor when injected into an 

immune-suppressed mice, and express its unique heterogeneity which the 

primary tumor possesses well in the formed tumor. 

The cancer stem cell hypothesis has become more materialized as the 

stem cell biology has been recently developed. The cancer stem cell hypothesis 

30 took a step forward by the report that human leukemia was reproduced in an 

immunosuppressed mouse grafted possible cancer stem cells from an acute 



myelocytic leukemia patient in 1997 (Bonnet D, Dick JE; Human acute myeloid 

leukemia is organized as a hierarchy that originates from a primitive 

hematopoietic cell. Nat Med 1997; 3: 730-7). 

The various heterogeneity that a malignant tumor exhibits corresponds to 

5 the various differentiation potential of stem cells, and the repeatedly occurring 

drug resistance of cancer ceil, despite of a number of target treatments also 

corresponds to the basic property of stem cells. As the cancer stem cell could 

form a new tumor mass by self-renewal, even though tumor cells other than 

cancer stem cells are completely removed by surgery and the chemotherapy, if 

10 the cancer stem cell is remained, the cancer becomes recurred again. 

Therefore, in order to cure the cancer completely, it is required to develop 

a technology to inhibit or remove the cancer stem cell. 

[DISCLOSURE] 

[TECHNICAL PROBLEM] 

15 Other embodiment provides a pharmaceutical composition for treating a 

solid cancer comprising an anti-CD43 antibody or an antigen-binding fragment 

thereof which binds to an epitope located in an extracellular domain of CD43. 

Other embodiment provides a method of treating a solid cancer, 

comprising a step of administering a pharmaceutically effective amount of an 

20 anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43 to a subject in need of treating 

the solid cancer. 

Other embodiment provides a use for treating a solid cancer of an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

25 epitope located in an extracellular domain of CD43. 

The epitope may be a polypeptide comprising 6-9 consecutive amino 

acids in the extracellular domain of CD43 comprising the amino acid sequence of 

SEQ ID NO: 131. The anti-CD43 antibody or antigen-binding fragment thereof 

may comprise the afore-mentioned anti-CD43 antibody or the antigen-binding 

30 fragment thereof. 

The pharmaceutical composition, method and use for treating solid cancer 



may be characterized for example, by having the inhibitory effect on cancer stem 

cells of hematologic malignancy or solid cancer. In one embodiment, the solid 

cancer may be stomach cancer and the hematologic malignancy may be 

leukemia. 

5 Other embodiment provides a pharmaceutical composition for inhibiting a 

cancer stem cell, for example, a cancer stem cell of hematologic malignancy or 

solid cancer, comprising an anti-CD43 antibody or an antigen-binding fragment 

thereof which binds to an epitope located in an extracellular domain of CD43 as 

an active ingredient. 

10 Other embodiment provides a method of inhibiting a cancer stem cell, for 

example, a cancer stem cell of hematologic malignancy or solid cancer, 

comprising a step of administering a pharmaceutically effective amount of an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43 to a subject in need of treating 

15 hematologic malignancy of the solid cancer. 

Other embodiment provides a use for inhibiting a cancer stem cell, for 

example, a cancer stem cell of hematologic malignancy or solid cancer, of an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43. 

20 The epitope may be a polypeptide comprising 6-9 consecutive amino 

acids in the extracellular domain of CD43 comprising the amino acid sequence of 

SEQ ID NO: 131. The anti-CD43 antibody or antigen-binding fragment thereof 

may comprise the afore-mentioned anti-CD43 antibody or the antigen-binding 

fragment thereof. In one embodiment, the solid cancer may be stomach cancer. 

25 Other embodiment provides a conjugate between an anti-CD43 antibody 

or an antigen-binding fragment thereof which binds to an epitope located in an 

extracellular domain of CD43, and a cancer stem cell, for example, a cancer stem 

cell of hematologic malignancy or solid cancer. Other embodiment provides a 

method for producing a conjugate between an anti-CD43 antibody or an 

30 antigen-binding fragment thereof which binds to an epitope located in an 

extracellular domain of CD43, and a cancer stem cell, for example, a cancer stem 



cell of hematologic malignancy or solid cancer, wherein the method may comprise 

a step of administering the anti-CD43 antibody or antigen-binding fragment 

thereof which binds to an epitope located in an extracellular domain of CD43 into 

a cancer sample, for example, a solid cancer sample or cancer patient such as a 

5 solid cancer patient. The conjugate or method for producing the same may be 

used for various clinical, diagnostic, and/or experimental purposes as well as 

cancer treatment. 

Other embodiment provides an agent for screening an agent for treating a 

solid cancer comprising the epitope located in the extracellular domain of CD43. 

10 Other embodiment provides a method for screening an agent for treating a solid 

cancer using the epitope located in the extracellular domain of CD43. Other 

embodiment provides a use for screening an agent for treating a solid cancer of 

epitope located in the extracellular domain of CD43. The epitope may be a 

polypeptide comprising 6-9 consecutive amino acids in the extracellular domain of 

15 CD43 comprising the amino acid sequence of SEQ ID NO: 131. The agent for 

treating a solid cancer screened as described above may be characterized by 

having an inhibitory effect of cancer stem cell, for example, cancer stem cell of 

hematologic malignancy or solid cancer. In one embodiment, the solid cancer 

may be stomach cancer. 

20 Other embodiment provides an agent for screening an agent for inhibiting 

the cancer stem cell, for example, cancer stem cell of hematologic malignancy or 

solid cancer, comprising the epitope located in the extracellular domain of CD43. 

Other embodiment provides a method for screening an agent for inhibiting the 

cancer stem cell, for example, cancer stem cell of hematologic malignancy or 

25 solid cancer, using the epitope located in the extracellular domain of CD43. Other 

embodiment provides a use for screening an agent for inhibiting the cancer stem 

cell, for example, cancer stem cell of hematologic malignancy or solid cancer, of 

the epitope located in the extracellular domain of CD43. The epitope may be a 

polypeptide comprising 6-9 consecutive amino acids in the extracellular domain of 

30 CD43 comprising the amino acid sequence of SEQ ID NO: 131. In one 

embodiment, the solid cancer may be stomach cancer. 



Other embodiment provides a novel anti-CD43 antibody or an 

antigen-binding fragment thereof. The anti-CD43 antibody or antigen-binding 

fragment thereof may binds to the epitope located in an extracellular domain of 

CD43. The epitope may be a polypeptide comprising 6-9 consecutive amino acids 

5 in the extracellular domain of CD43 comprising the amino acid sequence of SEQ 

ID NO: 131. 

The anti-CD43 antibody or antigen-binding fragment thereof comprises a 

heavy chain variable region (VH) and a light chain variable region (VL). 

The heavy chain variable region may comprise the first complementarity 

10 determining region (CDR) (CDR1H), the second CDR (CDR2H) and the third 

CDR (CDR3H), in order from N-terminus to C-terminus. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof is an essential component of heavy chain variable region, and may 

comprise CDR1H including the amino acid sequence of GYX-iMN (SEQ ID NO: 

15 110; X-i may be selected from all amino acids, and for example, may be F or Y) 

(for example, GYFMN (SEQ ID NO: 111) or GYYMN (SEQ ID NO: 112)), CDR2H 

including the amino acid sequence of RINPNX2GDSFYNQKFX3G (SEQ ID NO: 

113; X2 and X3 may be selected from all amino acids respectively, and for 

example, X2 may be N or S, and X3 may be Q or K) (for example, 

20 RINPNNGDSFYNQKFQG (SEQ ID NO: 114), RINPNSGDSFYNQKFQG (SEQ ID 

NO: 115), RINPNNGDSFYNQKFKG (SEQ ID NO: 116), or 

RINPNSGDSFYNQKFKG (SEQ ID NO: 117)), and CDR3H including the amino 

acid sequence of EGYYGGRGYALDY (SEQ ID NO: 118). 

The light chain variable region may comprise the first CDR (CDR1L), the 

25 second CDR (CDR2L) and the third CDR (CDR3L), in order from N-terminus to 

C-terminus. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof is an essential component of light chain variable region, and may 

comprise CDR1L including the amino acid sequence of RTSQDISNYLN (SEQ ID 

30 NO: 119); CDR2L including the amino acid sequence of X4TX5RLHS (SEQ ID NO: 

120; X4 and X5 may be selected from all amino acids respectively, and for 



example, Xtmay be N, Q or A, and X5 may be S or A) (for example, NTSRLHS 

(SEQ ID NO: 121, NTARLHS (SEQ ID NO: 122), QTSRLHS (SEQ ID NO: 123), or 

ATSRLHS (SEQ ID NO: 124)); and CDR3L including the amino acid sequence of 

QQSNMFPY (SEQ ID NO: 125). 

5 Other embodiment provides a pharmaceutical composition for preventing 

and/or treating cancer comprising the anti-CD43 antibody or antigen-binding 

fragment thereof, and a pharmaceutically acceptable carrier. 

Other embodiment provides a method for preventing and/or treating 

cancer comprising a step of administering a pharmaceutically effective amount of 

10 anti-CD43 antibody or an antigen-binding fragment thereof to a subject in need of 

preventing and/or treating cancer. 

Other embodiment provides a use for prevention and/or treatment, or 

preparation of anti-cancer agents of the anti-CD43 antibody or antigen-binding 

fragment thereof. 

15 In one specific embodiment, for the pharmaceutical composition, method 

and use for preventing and/or treating cancer, the anti-CD43 antibody or 

antigen-binding fragment thereof may be provided as a single active ingredient, 

co-administered with cytotoxic material such as anti-cancer agents, or provided in 

a form of conjugate combined to cytotoxic material such as anti-cancer agents 

20 (antibody-drug conjugate; ADC). 

Other embodiment provides a method for detecting a cancer cell in a 

sample using the anti-CD43 antibody or antigen-binding fragment thereof. The 

detection method may comprise a step of contacting a sample with the anti-CD43 

antibody or antigen-binding fragment thereof and a step of detecting the 

25 antigen-antibody reaction in the sample. 

Other embodiment provides a nucleic acid molecule encoding the 

anti-CD43 antibody or antigen-binding fragment thereof. 

Other embodiment provides a recombinant vector comprising the nucleic 

acid molecule. The recombinant vector may be used as an expression vector to 

30 express the nucleic acid molecule in a host cell. 

Other embodiment provides a recombinant cell comprising the nucleic 

7 



acid molecule or the recombinant vector. The recombinant cell may be obtained 

by transforming the nucleic acid molecule or the recombinant vector into a host 

cell. 

Other embodiment provides a method for preparing the anti-CD43 

5 antibody or antigen-binding fragment thereof. The preparation method may 

comprise a step of expressing the nucleic acid molecule in a host cell. The step of 

expressing may comprise a step of culturing the recombinant cell, and randomly, 

may further comprise a step of isolating and/or purifying an antibody from the 

obtained cell cultures. 

10 In one specific embodiment, the preparation method may comprise, 

(a) a step of preparing a recombinant cell transformed with the nucleic 

acid molecule or the recombinant vector; 

(b) a step of culturing the recombinant cell at the condition and/or period 

for sufficient expression of the nucleic acid molecule; and 

15 (c) a step of isolating and/or purifying an anti-CD43 antibody or an 

antigen-binding fragment thereof from cultures obtained in the step (b). 

[TECHNICAL SOLUTION] 

As described above, it is required to develop a technology to inhibit or 

20 remove a cancer stem cell in order to completely treat cancer, and for that, it is 

required to select a cancer stem cell marker which can isolate cancer stem cells 

from other cells. 

Herein, it is suggested for the first time that CD43 is expressed on the 

surface of a cancer stem cell, for example, a cancer stem cell of hematologic 

25 malignancy or solid cancer. CD43 has been known as a specific white blood cell 

marker restricted to most of white blood cells, hematopoietic stem cells, and 

thrombocytes, except for red blood cells, but it has not been known that it is 

expressed on a cancer stem cell, for example, a cancer stem cell of hematologic 

malignancy or solid cancer. 

30 In addition, it is suggested that an anti-CD43 antibody which specifically 

recognizes and/or binds to a specific region of extracellular domain of CD43 has 



an inhibitory efficacy against cancer stem cell, for example, cancer stem cell of 

hematologic malignancy or solid cancer. 

CD43 (cluster of differentiation 43) is called Leukosialin or sialophorin, and 

is a major transmembrane protein expressed in the surface of most of 

5 hematoblasts except for red blood cells. The CD43 may be derived from 

mammals including primates such as human (Homo sapiens), etc., rodents such 

as mouse (Mus musculus), etc. For example, the CD43 may be human CD43 (for 

example, NCBI Accession No. AAA51949.1 (gene (mRNA): M61827.1), 

NP„001025459.1 (gene (mRNA): NM_001030288.1), NP__003114.1 (gene: 

10 NM_003123.3), etc.), mouse CD43 (for example, NCBI Accession No. 

NP_001032899.1 (gene: NM_001037810.1), NP_033285.1 (gene: NM_009259.4), 

etc.) and so on. In this embodiment, the CD43 may be human CD43 (protein: 

NCBI Accession No. AAA51949.1 (SEQ ID NO: 130); gene (mRNA): M61827.1). 

One embodiment of the present invention provides a pharmaceutical 

15 composition for treating a solid cancer comprising an anti-CD43 antibody or an 

antigen-binding fragment thereof which binds to an epitope located in an 

extracellular domain of CD43 as an active ingredient. 

Other embodiment provides a method of treating a solid cancer, 

comprising a step of administering a pharmaceutically effective amount of an 

20 anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43 to a subject in need of treating 

the solid cancer. 

Other embodiment provides a use for treating a solid cancer of an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

25 epitope located in an extracellular domain of CD43. 

The anti-CD43 antibody or antigen-binding fragment thereof which binds 

to an epitope located in an extracellular domain of CD43 is characterized by 

exhibiting an inhibitory activity against cancer stem cell, for example, cancer stem 

cell of hematologic malignancy or solid cancer. 

30 Therefore, other embodiment of the present invention provides a 

pharmaceutical composition for inhibiting a cancer stem cell, for example, a 



cancer stem cell of hematologic malignancy or solid cancer, comprising an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43 as an active ingredient. 

Other embodiment provides a method of inhibiting a cancer stem cell, for 

5 example, a cancer stem cell of hematologic malignancy or solid cancer, 

comprising a step of administering a pharmaceutically effective amount of an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43 to a subject in need of treating 

the solid cancer. 

10 Other embodiment provides a use for inhibiting a cancer stem cell, for 

example, a cancer stem cell of hematologic malignancy or solid cancer, of an 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to an 

epitope located in an extracellular domain of CD43. 

Herein, unless otherwise defined, the epitope located in an extracellular 

15 domain of CD43 may mean a polypeptide comprising 6-9 consecutive amino 

acids in the extracellular domain of CD43 comprising the amino acid sequence of 

SEQ ID NO: 131: 

SEQ ID NO: 131: Pro Leu Trp Thr Ser lie. 

The epitope may be located in an extracellular domain of CD43 protein, 

20 but may be not exposed to the external environment in the normal condition, and 

may be exposed to the outside, if a cell becomes a cancer cell or cancer stem cell. 

Therefore, the antibody or the antigen-binding fragment thereof specifically 

recognizing and/or specifically binding to the epitope may specifically target 

and/or inhibit a cancer cell and/or cancer stem cell. 

25 The extracellular domain of CD43 in which the epitope is located may be 

the amino acid region from 73rd to 81st of CD43 (AAA51949.1; SEQ ID NO: 130) 

(SEQ ID NO: 134). Thus, the epitope may be 6-9 consecutive amino acid region 

comprising SEQ ID NO: 131 in SEQ ID NO: 134 of CD43 (AAA51949.1). 

The epitope may have the amino acid sequence selected from the group 

30 consisting of SEQ ID NO: 131 to 134, and for example, may have the amino acid 

sequence of SEQ ID NO: 134: 



SEQ ID NO: 132: Ser Pro Leu Trp Thr Ser lie; 

SEQ ID NO: 133: Gly Ser Pro Leu Trp Thr Ser lie; 

SEQ ID NO: 134: Glu Gly Ser Pro Leu Trp Thr Ser lie. 

The anti-CD43 antibody or antigen-binding fragment thereof may be one 

5 or more kinds selected from the group consisting of all antibodies or 

antigen-binding fragments which recognize the afore-mentioned epitope or 

specifically bind to it. 

Herein, the term "JL-1" is used for meaning CD43 or afore-mentioned 

epitope of CD43. 

io Herein, the antibody or antigen-binding fragment thereof may be selected 

from the group consisting of animal derived antibody, chimeric antibody, 

humanized antibody and antigen-binding fragments thereof. The antibody may be 

recombinantly or synthetically produced. 

When an antibody produced by immunizing a desired antigen to an animal 

15 is administered to human in a therapeutic purpose, immunorejection may 

generally occur. In order to inhibit the immunorejection, a chimeric antibody has 

been developed. In the chimeric antibody, the constant region of animal derived 

antibody causing an anti-isotype reaction is replaced with the constant region of 

human antibody by genetic engineering. The chimeric antibody has been 

20 significantly improved in terms of the anti-isotype reaction compared to the animal 

derived antibody, but still, it has potential side effects of anti-idiotypic reaction, 

since animal derived amino acids are present in a variable region. The humanized 

antibody is developed for improving these side effects. This is constructed by 

grafting a CDR (complementarity determining region) playing an important role for 

25 binding of antigen in variable region of chimeric antibody into a human antibody 

framework. 

The most important thing for the CDR grafting technology for constructing 

the humanized antibody is selecting optimized human antibody which can receive 

the CDR of animal derived antibody at best, and for this, the utilization of antibody 

30 database, analysis of crystal structure, molecular modeling technology, etc. are 

utilized. However, the application of additional antibody engineering technology 



for restoring antigen binding capacity is essential, since amino acids located on 

the framework of animal derived antibody may affect the antigen binding, despite 

of grafting the CDR of animal derived antibody into optimized human antibody 

framework, and therefore there are many cases in which the antigen binding 

5 capacity cannot be conserved. 

The antibody or antigen-binding fragment may be isolated from a living 

body (not present in a living body) or may be non-naturally occurring, for example, 

may be synthetically or recombinantly produced. 

Herein, "antibody" means a material produced by stimuli of antigen in an 

10 immune system, and its kind is not particularly limited, and may be obtained 

naturally or non-naturally (for example, synthetically or recombinantly). The 

antibody is advantageous for massive expression and production, since it is very 

stable in vitro and in vivo and its half-life is long. In addition, the antibody has a 

dimer structure, and therefore, its avidity is very high. 

15 The complete antibody has a structure composed of two full length light 

chains and two full length heavy chains, and each light chain is linked to the heavy 

chain by disulfide bonds. The constant region of antibody is divided to the heavy 

chain constant region and light chain invariable region, and the heavy chain 

invariable region has gamma (y), mu (M), alpha (a), delta (5) and epsilon (e) types 

20 and has gammal (y1), gamma2 (y2), gamma3 (y3), gamma4 (y4), alphal (a1) 

and alpha2 (a2) as subclasses. The constant region of light chain has kappa (K) 

and lambda (A) types. 

The term, "heavy chain" is interpreted as comprising all of full length heavy 

chains comprising variable region domain VH including the amino acid sequence 

25 containing variable region sequence sufficient for giving specificity to an antigen, 

3 of constant region domains CHi, CH2 and C^and hinge, and fragments thereof. 

In addition, the term, "light chain" is interpreted as comprising all of full length light 

chains comprising variable region domain VL including the amino acid sequence 

containing variable region sequence sufficient for giving specificity to an antigen, 

30 and constant region domain CL, and fragments thereof. 

The term, "CDR (complementarity determining region)" means the amino 



acid sequence of hypervariable region of heavy chain and light chain of 

immunoglobulin. The heavy chain and light chain may comprise 3 CDRs, 

respectively (CDRH1, CDRH2, CDRH3 and CDRL1, CDRL2, CDRL3). The CDR 

may provide a major contact residue for binding of CDR to an antigen or epitope. 

5 On the other hand, herein, the term, "specific binding" or "specific recognition" 

means the same as publicly known to a person skilled in the art, and means that 

an antigen and antibody specifically interact and perform an immunological 

reaction. 

The term, "antigen-binding fragment" is a fragment in the entire structure 

10 of immunoglobulin, and means a part of polypeptide comprising the part where an 

antigen can binds. For example, it may be scFv, (scFv)2, scFv-Fc, Fab, Fab' or 

F(ab')2, but not limited thereto. 

Fab of antigen-binding fragment is a structure containing variable regions 

of light chain and heavy chain, constant region of light chain and the first constant 

15 region of heavy chain (Cm), and has 1 antigen-binding fragment. Fab' differs from 

Fab in that it has a hinge region comprising one or more cysteine residues at 

C-terminus of heavy chain Cm domain. F(ab')2 antibody is produced by forming 

antigen-binding fragment between cysteine residues of hinge region. Fv is a 

minimum antibody fragment having only heavy variable region and light chain 

20 variable region, and the recombination technology of producing Fv fragment is 

widely known to the public in the art. In the two-chain Fv, the heavy chain variable 

region and light chain variable region are linked by non-covalent bonds, and in the 

single-chain Fv, the heavy chain variable region and single chain variable region 

are linked by covalent bonds generally through a peptide linker or linked directly at 

25 C-terminus, thus it may form the same structure as the two-chain Fv. The linker 

may be a peptide linker consisting of 1 to 100 or 2 to 50 of any amino acids, and 

appropriate sequences are known in the art. The antigen-binding fragment may 

be obtained by using a proteinase (for example, when the whole antibody is 

restrictively digested with papain, Fab may be obtained, and when cleaved by 

30 pepsin, F(ab')2 fragment may be obtained), and may be constructed by gene 

recombination technology. 



The term, "hinge region" is a region in the heavy chain of antibody, and is 

present between CH1 and CH2 regions, meaning a region functioning to provide 

the flexibility of antigen-binding fragment in the antibody. For example, the hinge 

may be derived from a human antibody, and specifically, may be derived from IgA, 

5 IgE, or IgG, for example, lgG1, lgG2, IgG 3, or lgG4. 

The anti-CD43 antibody may be a polyclonal antibody or monoclonal 

antibody, and for example, may be a monoclonal antibody. The monoclonal 

antibody may be prepared by the method widely known in the art. For example, it 

may be prepared by using a phase display technique. 

10 On the other hand, individual monoclonal antibodies may be screened by 

using a typical ELISA (Enzyme-Linked Immunosorbent Assay) format based on 

the binding capacity to CD43. The inhibitory activity may be tested by functional 

analyses for testing the molecular interaction of assembly such as competitive 

ELISA, cell-based assay, Scatchard analysis, or surface plasmon resonance, etc. 

15 Then, the affinity to CD43 (Kd values) for each monoclonal antibody members 

selected based on the strong inhibitory activity may be tested. 

For example, the anti-CD43 or an antigen-binding fragment thereof may 

have the binding affinity (Kd; for example, measured by Scatchard analysis) to 

CD43 (for example, human CD43, mouse CD43, etc.) or the epitope located in the 

20 extracellular domain of CD43 of 1 mM or less, 100 nM or less, 10 nM or less, 5 nM 

or less, or 3 nM or less, for example, 1 pM to 1 mM, 1 pM to 100 nM, 1 pM to 10 

nM, 1 pM to 5 nM, 1 pM to 3 nM, 10 pM to 1 mM, 10 pM to 100 nM, 10 pM to 10 

nM, 10 pM to 5 nM, 10 pM to 3 nM, 100 pM to 1 mM, 100 pM to 100 nM, 100 pM 

to 10 nM, 100 pM to 5 nM, 100 pM to 3 nM, 1 nM to 1 mM, 1 nM to 100 nM, 1 nM 

25 to 10 nM, 1 nM to 5 nM, or 1 nM to 3 nM. 

Other embodiment provides a hybridoma cell line producing a monoclonal 

anti-CD43 antibody. The hybridoma cell line may be H-JL1 cell line with accession 

number KCLRF-BP-00010. 

The anti-CD43 or an antigen-binding fragment thereof may be applied with 

30 one or more kinds selected from the group consisting of cytotoxic materials, etc. 

Therefore, the pharmaceutical composition may further comprise one or 



more kinds selected from the group consisting of cytotoxic materials, etc., in 

addition to the anti-CD43 or an antigen-binding fragment thereof. Furthermore, 

the method of treating and/or inhibiting may further comprise a step of 

administering one or more kinds selected from the group consisting of cytotoxic 

5 materials, etc. in addition to the step of administering the anti-CD43 or an 

antigen-binding fragment thereof. 

Specifically, other embodiment of the present invention provides a 

pharmaceutical composition for treating a solid cancer comprising (1) the 

anti-CD43 antibody or an antigen-binding fragment thereof which binds to the 

10 epitope located in the extracellular domain of CD43 and (2) one or more kinds 

selected from the group consisting of cytotoxic materials, etc. as an active 

ingredient. 

Other embodiment provides a method for treating a solid cancer 

comprising (1) a step of administering a pharmaceutically effective amount of the 

15 anti-CD43 antibody or an antigen-binding fragment thereof which binds to the 

epitope located in the extracellular domain of CD43 to a subject in need of treating 

the solid cancer, and (2) a step of administering a pharmaceutically effective 

amount of one or more kinds selected from the group consisting of cytotoxic 

materials, etc. to a subject in need of treating the solid cancer. 

20 Other embodiment provides a pharmaceutical composition for inhibiting a 

cancer stem cell, for example, a cancer stem cell in hematologic malignancy or 

solid cancer, comprising (i) the anti-CD43 antibody or an antigen-binding fragment 

thereof which binds to the epitope located in the extracellular domain of CD43 and 

(ii) one or more kinds selected from the group consisting of cytotoxic materials, 

25 etc. as an active ingredient. 

Other embodiment provides a pharmaceutical composition for inhibiting a 

cancer stem cell, for example, a cancer stem cell in hematologic malignancy or 

solid cancer, comprising (i) a step of administering a pharmaceutically effective 

amount of the anti-CD43 antibody or an antigen-binding fragment thereof which 

30 binds to the epitope located in the extracellular domain of CD43 to a cancer 

patient, for example, a solid cancer patient, and (ii) a step of administering a 



pharmaceutically effective amount of one or more kinds selected from the group 

consisting of cytotoxic materials, etc. to a cancer patient, for example, a solid 

cancer patient. 

For the pharmaceutical composition, the anti-CD43 antibody or an 

5 antigen-binding fragment thereof and one or more kinds selected from the group 

consisting of cytotoxic materials, etc. may be formulated as one formulation by 

conjugated each other or mixed, or formulated as a separate formulation 

respectively and mixed. For the method, the step of administering the anti-CD43 

antibody or an antigen-binding fragment thereof and one or more kinds selected 

10 from the group consisting of cytotoxic materials, etc. may be performed 

simultaneously or in order regardless of order. 

The cytotoxic material may be all the materials having toxicity to a cancer 

cell, particularly, solid cancer cell, and may be one or more kinds selected from 

the group consisting of radioactive isotope, cytotoxic compound (small molecule), 

15 cytotoxic protein, anti-cancer agent, etc., but not limited thereto. The cytotoxic 

protein may be one or more kinds selected from the group consisting of ricin, 

saporin, gelonin, momordin, debouganin, diphtheria toxin, pseudomonas toxin, 

etc., but not limited thereto. The radioactive isotope may be one or more kinds 

selected from the group consisting of 131l, 188Rh, 90Y, etc., but not limited thereto. 

20 The cytotoxic compound may be one or more kinds selected from the group 

consisting of duocarmycin, monomethyl auristatin E (MMAE), monomethyl 

auristatin F (MMAF), N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine 

(DM1), PBD (Pyrrolobenzodiazepine) dimer, etc., but not limited thereto. 

The anti-CD43 antibody or an antigen-binding fragment thereof and one or 

25 more kinds selected from the group consisting of cytotoxic materials, etc. may be 

used in a form of conjugate or fusion protein (in case that the cytotoxic material 

and/or marker material are proteins) linked each other (for example, by a covalent 

bond, peptide bond, etc.). The conjugation between antibody (or antigen-binding 

fragment) and cytotoxic material may be according to the well-known technology 

30 in the art to which the present invention belongs. 

The active ingredient (anti-CD43 antibody or antigen-binding fragment 



thereof, and/or cytotoxic material and/or marker material) may be applied 

(administered) with a pharmaceutically acceptable carrier, and the 

pharmaceutically acceptable carrier is commonly used for formulation of drug, and 

may be one or more kinds selected from the group consisting of lactose, dextrose, 

5 sucrose, sorbitol, mannitol, starch, acacia rubber, calcium phosphate, alginate, 

gelatin, calcium silicate, microcystral cellulose, polyvinylpyrrolidone, cellulose, 

water, syrup, methyl cellulose, methylhydroxybenzoate, propylhydroxybenzoate, 

talc, magnesium stearate, mineral oil, etc., but not limited thereto. The anti-CD43 

antibody may further comprise one or more kinds selected from the group 

10 consisting of diluent, excipient, lubricant, humectant, sweetening agent, flavouring 

agent, emulsifying agent, suspension, preservative, etc. commonly used for 

preparation of pharmaceutical composition other than the components. 

The active ingredient or pharmaceutical composition may be administered 

orally or parenterally. In case of parenteral administration, it may be administered 

15 by intravenous injection, subcutaneous injection, intramuscular injection, 

intraperitoneal injection, endodermal administration, local administration, 

intranasal administration, intrapulmonary administration, or intrarectal 

administration, etc. In case of oral administration, the oral composition should be 

coated or formulated for an active drug to be protected from degradation in 

20 stomach, as protein or peptide is digested. In addition, the anti-CD43 antibody or 

antigen-binding fragment thereof may be administered by any device with which 

the active material can be delivered to a target cell. 

Herein, "pharmaceutically effective amount" means an amount of 

exhibiting a pharmaceutically meaningful effect of drug. The pharmaceutically 

25 effective amount of active ingredients for a single dose may be diversely 

prescribed according to factors such as formulation method, administration, age, 

body weight, gender, morbidity of patient, food, administration time, administration 

interval, administration route, excretion rate and susceptibility. For example, the 

pharmaceutically effective amount of active ingredients (for example, the 

30 anti-CD43 antibody or antigen-binding fragment thereof) for a single dose may be 

in the range of 0.001 to 100 mg/kg, or 0.02 to 10 mg/kg, but not limited thereto. 



The pharmaceutically effective amount a single dose may be formulated as one 

formulation in a unit capacity form, formulated in proper quantities, or prepared by 

filling in a multi capacity container. 

The solid cancer may mean all non-hematologic malignancy other than 

5 hematologic malignancy. For example, the solid cancer may be one or more kinds 

selected from the group consisting of lung cancer (for example, squamous cell 

carcinoma, small cell lung cancer, non-small cell lung cancer, adenocarcinoma of 

lung, squamous cell carcinoma of lung), peritoneal cancer, skin cancer, 

melanoma in skin or eyeball, rectal cancer, cancer near the anus, esophagus 

10 cancer, small intestinal cancer, endocrine gland cancer, parathyroid cancer, 

adrenal cancer, soft-tissue sarcoma, urethral cancer, gastrointestinal cancer, 

stomach cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, 

liver cancer, gallbladder cancer, bladder cancer, , breast cancer, colon cancer, 

large intestine cancer, uterine cancer, endometrial cancer, uterine cervical cancer, 

15 salivary gland cancer, renal cancer, prostate cancer, vulval cancer, thyroid cancer, 

head and neck cancer, brain cancer, osteosarcoma, etc., but not limited thereto. 

For example, the solid cancer may be stomach cancer, breast cancer, lung cancer, 

large intestine cancer, liver cancer, gallbladder cancer, renal cancer, pancreatic 

cancer, thyroid cancer, ovarian cancer, uterine cervical cancer, prostate cancer, 

20 or bladder cancer. The cancer comprises not only primary cancer but also 

metastatic cancer. In addition, the solid cancer may be a cancer having resistance 

to conventional anti-cancer agents (e.g., small molecule anti-cancer agent 

(anticancer chemical), anti-metabolic agent, alkylating agent, antibiotics, vinca 

alkaloid, enzyme, hormone, targeted therapeutic agent, and/or antibody 

25 therapeutic agent, etc.), and may be a cancer recurred after treatment of 

conventional anti-cancer agents (e.g., small molecule anti-cancer agent 

(anticancer chemical), anti-metabolic agent, alkylating agent, antibiotic, vinca 

alkaloid, enzyme, hormone, targeted therapeutic agent, and/or antibody 

therapeutic agent, etc.). 

30 The treatment effect on a solid cancer comprises not only growth inhibition 

(quantitative reduction) and apoptosis of cancer cell (particularly, cancer stem cell) 



or cancer tissue comprising thereof, but also the inhibitory effect on deterioration 

of cancer by inhibiting migration, invasion, metastasis, etc. 

Herein, "inhibition of a cancer stem cell" means all quantitative and/or 

functional inhibition of cancer stem cell such as growth inhibition (quantitative 

5 reduction), apoptosis, etc. and/or treatment and/or improvement of cancer in 

which the cancer stem cells are involved. 

Herein, "patient" means a patient in need of treatment of cancer (for 

example, solid cancer or hematologic malignancy), and/or inhibition of cancer 

stem cell, for example, cancer stem cell in hematologic malignancy or solid cancer, 

10 and may be all mammals, for example, human, and may be a patient suffering 

from cancer, having symptoms of cancer, or at risk of developing cancer, or cells, 

tissues, body fluids, or cultures thereof isolated therefrom. 

Other embodiment provides a conjugate in which the anti-CD43 antibody 

or antigen-binding fragment thereof which binds to an epitope located in an 

15 extracellular domain of CD43 and a cancer stem cell, for example, cancer stem 

cell in hematologic malignancy or solid cancer, wherein the antibody or 

antigen-binding fragment binds to the cancer stem cell,. Other embodiment 

provides a method for producing a conjugate in which an anti-CD43 antibody or 

an antigen-binding fragment thereof which binds to an epitope located in an 

20 extracellular domain of CD43, and a cancer stem cell, for example, a cancer stem 

cell in hematologic malignancy or solid cancer, wherein the antibody or 

antigen-binding fragment binds to the cancer stem cell, comprising a step of 

contacting the anti-CD43 antibody or antigen-binding fragment thereof which 

binds to an epitope located in an extracellular domain of CD43 with a cancer 

25 sample, for example, a solid cancer sample or administering it into a cancer 

patient, such as a solid cancer patient. The method may be performed in vivo or in 

vitro. The conjugate or method for producing the same may be used for various 

clinical, diagnostic, and/or experimental purposes as well as treatment of solid 

cancer. For example, it may be used for confirmation of existence of cancer stem 

30 cell, for example, cancer stem cell in hematologic malignancy or solid cancer 

and/or visualization of cancer stem cell, for example, cancer stem cell in 



hematologic malignancy or solid cancer, by detecting whether the complex is 

produced when the anti-CD43 antibody or antigen-binding fragment thereof 

contacts to a cancer sample. Then, the anti-CD43 antibody or antigen-binding 

fragment thereof may additionally comprise a marker material. The marker 

5 material may be one or more kinds selected from the group consisting of 

radioactive isotope, fluorescent material, chromogen, dye, etc. The fluorescent 

material may be all fluorescent materials commonly available, and for example, 

may be one or more kinds selected from the group consisting of fluorescein 

isothiocyanate (FITC), phycoerythrin (PE), allophycocyanin (APC) or biotin, but 

10 not limited thereto. The marker material may be combined (linked) to the antibody 

or antigen-binding fragment by common methods (for example, chemical bonds 

such as covalent bond, coordinate bond, ionic bond, etc.). The combination of 

antibody (or antigen-binding fragment) and marker material may be according to 

the well-known technology in the art to which the present invention belongs. 

15 The cancer sample may be cancer cell line or cell, tissue, body fluid, etc. 

isolated from a cancer patient or cultured artificially. The solid cancer sample may 

be solid cancer cell line or cell, tissue, body fluid, etc. isolated from a solid cancer 

patient or cultured artificially. 

Other embodiment provides a use as a marker for detecting a cancer stem 

20 cell, for example, cancer stem cell of hematologic malignancy or solid cancer of 

CD43, specifically the epitope located in the extracellular domain of CD43. 

Specifically, one embodiment provides a composition for detecting a cancer stem 

cell, for example, cancer stem cell in hematologic malignancy or solid cancer, 

comprising a material interacting with CD43, specifically the epitope located in the 

25 extracellular domain of CD43. Other embodiment provides a method for detecting 

a cancer stem cell, for example, cancer stem cell in hematologic malignancy or 

solid cancer comprising a step of contacting a material interacting with CD43, 

specifically the epitope located in the extracellular domain of CD43, and a step of 

measuring whether CD34, specifically the epitope located in the extracellular 

30 domain of CD43, interacts with the material or degree thereof. In this case, when 

the interaction between CD43, specifically the epitope located in the extracellular 



domain of CD43, and the material is present, or its level is high, the cell sample 

may be decided (determined) to comprise a cancer stem cell, for example, cancer 

stem cell in hematologic malignancy or solid cancer. The interacting material may 

be one or more kinds selected from the group consisting of all materials which can 

5 interact with CD43, specifically the epitope located in the extracellular domain of 

CD43, for example, chemical material (small molecular chemical), antibody, 

antigen-binding fragment of antibody, aptamer, etc. Whether the interaction is 

present, may be measured by common protein analysis methods using the 

interacting material, for example, immunochromatography, enzyme linked 

10 immunosorbent assay (ELISA), radioimmunoassay (RIA), enzyme immunoassay 

(EIA), fluorescence immunoassay (FIA), luminescence immunoassay (LIA), 

western blotting, fluorescent in situ hybridization (FISH)-, flow cytometer, 

microarray method, etc., but not limited thereto. The cell sample may be a cell, 

tissue, or culture thereof isolated from mammals, for example, human, and for 

15 example, may be a cancer cell, cancer tissue, or culture thereof isolated from a 

cancer patient, for example of solid cancer patient. 

Other embodiment provides a use of screening solid cancer therapeutics 

of the epitope located in the extracellular domain of CD43. 

Other embodiment provides an agent for screening anti-solid cancer 

20 agents comprising the epitope located in the extracellular domain of CD43. 

Other embodiment provides a method for screening anti-solid cancer 

agents comprising a step of contacting a candidate compound to the epitope 

located in the extracellular domain of CD43, and a step of selecting the candidate 

compound binding to the epitope to determine it as a solid cancer therapeutic 

25 candidate. 

The solid cancer therapeutic agent screened as above may be 

characterized by having an effect of inhibiting a cancer stem cell, for example, 

cancer stem cell in hematologic malignancy or solid cancer. 

Thus, other embodiment provides a use for screening an agent for 

30 inhibiting a cancer stem cell, for example, cancer stem cell of hematologic 

malignancy or solid cancer, of epitope located in the extracellular domain of 



CD43. 

Other embodiment provides an agent for screening an agent for inhibiting 

a cancer stem cell, for example, cancer stem cell of hematologic malignancy or 

solid cancer, of epitope located in the extracellular domain of CD43. 

5 Other embodiment provides a method for screening an agent for 

inhibiting a cancer stem cell, for example, cancer stem cell in hematologic 

malignancy or solid cancer, comprising a step of contacting a candidate 

compound to the epitope located in the extracellular domain of CD43, and a step 

of selecting the candidate compound binding to the epitope to determine it as the 

10 candidate material of agent for inhibiting a cancer stem cell, for example, cancer 

stem cell in hematologic malignancy or solid cancer. 

The candidate compound binding to the epitope may have the binding 

affinity to the epitope (Kd; for example, measured by Scatchard analysis) of 1 mM 

or less, 100 nM or less, 10 nM or less, 5 nM or less, or 3 nM or less, for example, 

15 1 pM to 1 mM, 1 pM to 100 nM, 1 pM to 10 nM, 1 pM to 5 nM, 1 pM to 3 nM, 10 pM 

to 1 mM, 10 pM to 100 nM, 10 pM to 10 nM, 10 pM to 5 nM, 10 pM to 3 nM, 100 

pM to 1 mM, 100 pM to 100 nM, 100 pM to 10 nM, 100 pM to 5 nM, 100 pM to 3 

nM, 1 nM to 1 mM, 1 nM to 100 nM, 1 nM to 10 nM, 1 nM to 5 nM, or 1 nM to 3 nM. 

The epitope is as aforementioned and may have the amino acid sequence 

20 selected in SEQ ID NO: 131 to 134. The epitope may be provided as the entire 

CD43 protein or a part comprising the epitope, or synthesized chemically or 

produced recombinantly. 

The candidate compound may be artificially synthesized or may be one or 

more kinds selected from the group consisting of natural, various kinds of 

25 compounds, polypeptide, oligopeptide, peptide structure or protein structure (for 

example, antibody, antigen-binding fragment of antibody, peptibody, nanobody, 

etc.), polynucleotide, oligonucleotide, antisense-RNA, shRNA (short hairpin RNA), 

siRNA (small interference RNA), aptamer, natural extract, etc. 

The combination of candidate compound and epitope may be performed 

30 by confirming the formation of complex of candidate compound and epitope, and it 

may be carried out by various methods known publicly in the art. For example, it 



may be measured by common enzymatic reaction, fluorescence, luminescence 

and/or radiation detection, and specifically, may be measured by a method 

selected from the group consisting of immunochromatography, 

immunohistochemistry, enzyme linked immunosorbent assay (ELISA), 

5 radioimmunoassay (RIA), enzyme immunoassay (EIA), Fluorescence 

immunoassay (FIA), luminescence immunoassay (LIA), western blotting, etc., but 

not limited thereto. 

In one embodiment, the agent for treating a solid cancer or the agent for 

inhibiting a cancer stem cell screened as above may be one or more kinds 

10 selected from the group consisting of antibody, antigen-binding fragment of 

antibody, antibody-like protein structure (for example, peptibody, nanobody), etc. 

In other embodiment, a pharmaceutical composition for treating a solid 

cancer comprising the agent for treating a solid cancer screened as above is 

provided. Other embodiment provides a method for treating a solid cancer 

15 comprising a step of administrating a pharmaceutically effective amount of 

screened agent for treating a solid cancer to a patient in need of treating a solid 

cancer. In one embodiment, the solid cancer may be stomach cancer. 

Other embodiment provides a pharmaceutical composition for inhibiting a 

cancer stem cell, for example, cancer stem cell in hematologic malignancy or solid 

20 cancer comprising the agent for inhibiting the cancer stem cell screened as above. 

Other embodiment provides a method for inhibiting a cancer stem cell, for 

example, cancer stem cell in hematologic malignancy or solid cancer comprising 

a step of administering a pharmaceutically effective amount of agent for inhibiting 

the cancer stem cell as above to a cancer patient, for example, solid cancer 

25 patient. In one embodiment, the solid cancer may be stomach cancer. 

Other embodiment provides a novel anti-CD43 antibody or an 

antigen-binding fragment thereof. The anti-CD43 antibody or antigen-binding 

fragment thereof may binds to the epitope located in an extracellular domain of 

CD43. The epitope may be a polypeptide comprising 6-9 consecutive amino acids 

30 in the extracellular domain of CD43 comprising the amino acid sequence of SEQ 

ID NO: 131. 



The anti-CD43 antibody or antigen-binding fragment thereof comprises a 

heavy chain variable region (VH) and a light chain variable region (VL). The 

anti-CD43 antibody or antigen-binding fragment thereof may be animal derived 

antibody (for example, mouse antibody), chimeric antibody, or humanized 

5 antibody, and may be a monoclonal antibody or polyclonal antibody, and it may be 

non-naturally (for example, chemical or biological synthesis, recombinant method, 

etc.) produced. 

The heavy chain variable region may comprise the first complemetarity 

determining region (CDR) (CDR1H), the second CDR (CDR2H) and the third 

10 CDR (CDR3H), in order from N-terminus to C-terminus. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof may comprise CDR1H including the amino acid sequence of GYX-iMN 

(SEQ ID NO: 110; Xi may be selected from all amino acids, and for example, may 

be F or Y) (for example, GYFMN (SEQ ID NO: 111) or GYYMN (SEQ ID NO: 

15 112)), CDR2H including the amino acid sequence of RINPNX2GDSFYNQKFX3G 

(SEQ ID NO: 113; X2 and Xsmay be selected from all amino acids respectively, 

and for example, X2 may be N or S, and X3 may be Q or K) (for example, 

RINPNNGDSFYNQKFQG (SEQ ID NO: 114), RINPNSGDSFYNQKFQG (SEQ ID 

NO: 115), RINPNNGDSFYNQKFKG (SEQ ID NO: 116), or 

20 RINPNSGDSFYNQKFKG (SEQ ID NO: 117)), and CDR3H including the amino 

acid sequence of EGYYGGRGYALDY (SEQ ID NO: 118) as an essential 

component of heavy chain variable region. 

The heavy chain variable region may further comprise a framework of 

immunoglobulin at N-terminus and/or C-terminus of afore-mentioned 

25 complementarity determining regions (CDR). More specifically, the heavy chain 

variable region may comprise the first framework (FR1H), the first 

complementarity determining region (CDR) (CDR1H), the second framework 

(FR2H), the second CDR (CDR2H), the third framework (FR3H), the third CDR 

(CDR3H), and the fourth framework (FR4H) in order from N-terminus to 

30 C-terminus. 

In one specific embodiment, the anti-CD43 antibody or antigen-binding 



fragment thereof is humanized, and 

(i) FR1H may be comprise the amino acid sequence from no.1 to no.30 of 

one of SEQ ID NO: 83 to SEQ ID NO: 94, or the amino acid sequence having 95 % 

or more, 96 % or more, 97 % or more, 98 % or more, 99 % or more, 99.1 % or 

5 more, 99.2 % or more, 99.3 % or more, 99.4 % or more, 99.5 % or more, 99.6 % 

or more, 99.7 % or more, 99.8 % or more, 99.9 % or more of sequence homology 

with the amino acid sequence above; 

(ii) CDR1H may comprise the amino acid sequence of GYXiMN (SEQ ID 

NO: 110; Xi may be selected among all amino acids, and for example, may be F 

10 or Y), and for example, may comprise the amino acid sequence of GYFMN (SEQ 

ID NO: 111) or GYYMN (SEQ ID NO: 112); 

(iii) FR2H may be comprise the amino acid sequence from no.36 to no.49 

of one of SEQ ID NO: 83 to SEQ ID NO: 94, or the amino acid sequence having 

95 % or more, 96 % or more, 97 % or more, 98 % or more, 99 % or more, 99.1 % 

15 or more, 99.2 % or more, 99.3 % or more, 99.4 % or more, 99.5 % or more, 99.6 % 

or more, 99.7 % or more, 99.8 % or more, 99.9 % or more of sequence homology 

with the above amino acid sequence; 

(iv) CDR2H may comprise the amino acid sequence of 

RINPNX2GDSFYNQKFX3G (SEQ ID NO: 113; each of X2 and X3 may be 

20 independently selected from all amino acids, and for example, X2 may be N or S, 

X3 may be Q or K), and for example, may comprise the amino acid sequence of 

RINPNNGDSFYNQKFQG (SEQ ID NO: 114), RINPNSGDSFYNQKFQG (SEQ ID 

NO: 115), RINPNNGDSFYNQKFKG (SEQ ID NO: 116), or 

RINPNSGDSFYNQKFKG (SEQ ID NO: 117); 

25 (v) FR3H may be comprise the amino acid sequence from no.67 to no.98 

of one of SEQ ID NO: 83 to SEQ ID NO: 94, or the amino acid sequence having 

95 % or more, 96 % or more, 97 % or more, 98 % or more, 99 % or more, 99.1 % 

or more, 99.2 % or more, 99.3 % or more, 99.4 % or more, 99.5 % or more, 99.6 % 

or more, 99.7 % or more, 99.8 % or more, 99.9% or more of sequence homology 

30 with the above amino acid sequence; 

(vi) CDR3H may comprise the amino acid sequence of 



EGYYGGRGYALDY (SEQ ID NO: 118); 

(vii) FR4H may be comprise the amino acid sequence from no.112 to 

no.122 of one of SEQ ID NO: 83 to SEQ ID NO: 94, or the amino acid sequence 

having 95% or more, 96% or more, 97% or more, 98% or more, 99% or more, 

5 99.1% or more, 99.2% or more, 99.3% or more, 99.4% or more, 99.5% or more, 

99.6% or more, 99.7% or more, 99.8% or more, 99.9% or more of sequence 

homology with the amino acid sequence. 

The light chain variable region may comprise the first CDR (CDR1L), the 

second CDR (CDR2L) and the third CDR (CDR3L), in order from N-terminus to 

10 C-terminus. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof may comprise CDR1L including the amino acid sequence of 

RTSQDISNYLN (SEQ ID NO: 119); CDR2L including the amino acid sequence of 

X4TX5RLHS (SEQ ID NO: 120; X4 and X5may be selected from all amino acids 

15 respectively, and for example, X4 may be N, Q or A, and X5 may be S or A) (for 

example, NTSRLHS (SEQ ID NO: 121, NTARLHS (SEQ ID NO: 122), QTSRLHS 

(SEQ ID NO: 123), or ATSRLHS (SEQ ID NO: 124)); and CDR3L including the 

amino acid sequence of QQSNMFPY (SEQ ID NO: 125) as an essential 

component of light chain variable region. 

20 The light chain variable region may further comprise a framework of 

immunoglobulin at N-terminus and/or C-terminus of afore-mentioned 

complementarity determining regions (CDR). More specifically, the light chain 

variable region may comprise the first framework (FR1L), the first 

complementarity determining region (CDR) (CDR1 L), the second framework 

25 (FR2 L), the second CDR (CDR2 L), the third framework (FR3 L), the third CDR 

(CDR3 L), and the fourth framework (FR4 L) in order from N-terminus to 

C-terminus. 

In one specific embodiment, 

(viii) FR1L may be comprise the amino acid sequence from no.1 to no.23 

30 of one of SEQ ID NO: 95 to SEQ ID NO: 109, or the amino acid sequence having 

95 % or more, 96 % or more, 97 % or more, 98 % or more, 99 % or more, 99.1 % 



or more, 99.2 % or more, 99.3 % or more, 99.4 % or more, 99.5 % or more, 99.6 % 

or more, 99.7 % or more, 99.8 % or more, 99.9 % or more of sequence homology 

with the amino acid sequence above; 

(ix) CDR1L may comprise the amino acid sequence of RTSQDISNYLN 

5 (SEQ ID NO: 119); 

(x) FR2L may comprise the amino acid sequence from no.35 to no.49 of 

one of SEQ ID NO: 95 to SEQ ID NO: 109, or the amino acid sequence having 95% 

or more, 96% or more, 97% or more, 98% or more, 99% or more, 99.1% or more, 

99.2% or more, 99.3% or more, 99.4% or more, 99.5% or more, 99.6% or more, 

10 99.7% or more, 99.8% or more, 99.9% or more of sequence homology with the 

amino acid sequence above; 

(xi) CDR2L may comprise the amino acid sequence of X4TX5RLHS (SEQ 

ID NO: 120; each of X4 and X5 may be independently selected from all amino 

acids, and, for example, X4 may be N, Q, or A, and X5 may be S or A), and for 

15 example, may comprise NTSRLHS (SEQ ID NO: 121, NTARLHS (SEQ ID NO: 

122), QTSRLHS (SEQ ID NO: 123), or ATSRLHS ((SEQ ID NO: 124). 

(xii) FR3L may comprise the amino acid sequence from no.57 to no.88 of 

one of SEQ ID NO: 95 to SEQ ID NO: 109, or the amino acid sequence having 95% 

or more, 96% or more, 97% or more, 98% or more, 99% or more, 99.1% or more, 

20 99.2% or more, 99.3% or more, 99.4% or more, 99.5% or more, 99.6% or more, 

99.7% or more, 99.8% or more, 99.9% or more of sequence homology with the 

amino acid sequence above. 

(xiii) CDR3L may comprise the amino acid sequence of QQSNMFPY 

(SEQ ID NO: 125); 

25 (xiv) FR4L may comprise the amino acid sequence from no.97 to no. 108 

of one of SEQ ID NO: 95 to SEQ ID NO: 109, or the amino acid sequence having 

95% or more, 96% or more, 97% or more, 98% or more, 99% or more, 99.1% or 

more, 99.2% or more, 99.3% or more, 99.4% or more, 99.5% or more, 99.6% or 

more, 99.7% or more, 99.8% or more, 99.9% or more of sequence homology with 

30 the above amino acid sequence. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 



thereof may comprise a heavy chain variable region and a light chain variable 

region. The heavy chain variable region may comprise the amino acid sequence 

of SEQ ID NO: 2, 6, 10, 14, 18, 22, 26, 30, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 

93, or 94. The light chain variable region may comprise the amino acid sequence 

5 of SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 95, 96, 97, 98, 99, 100, 101, 102, 103, 

104, 105, 106, 107, 108, or 109. 

For example, the anti-CD43 antibody or antigen-binding fragment thereof 

may be humanized, and may be illustrated to comprise the heavy chain variable 

region and light chain variable region defined as follows: 

10 (a) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 83 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 95; 

(b) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 84 and light chain variable region comprising the amino acid 

15 sequence of SEQ ID NO: 96; 

(c) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 85 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 97; 

(d) heavy chain variable region comprising the amino acid sequence of 

20 SEQ ID NO: 86 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 98; 

(e) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 87 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 99; 

25 (f) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 88 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 100; 

(g) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 89 and light chain variable region comprising the amino acid 

30 sequence of SEQ ID NO: 101; 

(h) heavy chain variable region comprising the amino acid sequence of 



SEQ ID NO: 90 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 102; 

(i) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 91 and light chain variable region comprising the amino acid 

5 sequence of SEQ ID NO: 103; 

(j) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 93 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 103; 

(k) heavy chain variable region comprising the amino acid sequence of 

10 SEQ ID NO: 94 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 106; 

(I) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 91 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 97; 

15 (m) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 85 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 103; 

(n) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 93 and light chain variable region comprising the amino acid 

20 sequence of SEQ ID NO: 107; 

(o) heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 93 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 108; or 

(p) heavy chain variable region comprising the amino acid sequence of 

25 SEQ ID NO: 93 and light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 109. 

One specific embodiment, the amino acid sequence of framework 

compried in the humanized anti-CD43 antibody or antigen-binding fragment 

thereof may be illustrated as follows, but not limited thereto: 

30 (i) FR1H may comprise the amino acid residue from no. 1 to no. 30 of one 

of SEQ ID NOs: 83 to 94; 

29 



(ii) FR2H may comprise the amino acid residue from no. 36 to no. 49 of 

one of SEQ ID NOs: 83 to 94; 

(iii) FR3H may comprise the amino acid residue from no. 67 to no. 98 of 

one of SEQ ID NOs: 83 to 94; 

5 (iv) FR4H may comprise the amino acid residue from no. 112 to no. 122 of 

one of SEQ ID NOs: 83 to 94; 

(v) FR1L may comprise the amino acid residue from no. 1 to no. 23 of one 

of SEQ ID NOs: 95 to 109; 

(vi) FR2L may comprise the amino acid residue from no. 35 to no. 49 of 

10 one of SEQ ID NOs: 95 to 109; 

(vii) FR3L may comprise the amino acid residue from no. 57 to no. 88 of 

one of SEQ ID NOs: 95 to 109; 

(viii) FR4L may comprise the amino acid residue from no. 97 to no. 108 of 

one of SEQ ID NOs: 95 to 109. 

15 In other example, the anti-CD43 antibody or antigen-binding fragment 

thereof may further comprise a human heavy chain constant region and/or human 

light chain constant region induced from a human immunoglobulin. The human 

immunoglobulin may be selected from the group consisting of IgA, IgD, IgE, IgG 

(lgG1, lgG2, lgG3, lgG4), IgM, etc. For example, the human heavy chain constant 

20 region may comprise the amino acid sequence of no. 123-452 of SEQ ID NO: 40 

or the amino acid sequence having 95 % or more, 96 % or more, 97 % or more, 

98 % or more, 99 % or more, 99.1 % or more, 99.2 % or more, 99.3 % or more, 

99.4 % or more, 99.5 % or more, 99.6 % or more, 99.7 % or more, 99.8 % or more, 

99.9 % or more of sequence homology with the amino acid sequence above; and 

25 the human light chain constant region may comprise the amino acid sequence of 

no. 108-214 of SEQ ID NO: 48 or the amino acid sequence having 95 % or more, 

96 % or more, 97 % or more, 98 % or more, 99 % or more, 99.1 % or more, 99.2 % 

or more, 99.3 % or more, 99.4 % or more, 99.5 % or more, 99.6 % or more, 99.7 % 

or more, 99.8 % or more, 99.9 % or more of sequence homology with the amino 

30 acid sequence above. 

In other embodiment, the anti-CD43 antibody or antigen-binding fragment 



thereof may be characterized in that the amino acid residue is not glycosylated. 

For this, when a glycosylation motif, for example, N-glycosylation motif (e.g., 

"N-X-S/T" (X may be all amino acid residues)) is in the antibody, in particular, 

heavy chain variable region and/or light chain variable region, the motif may be 

5 modified. For example, when the N-glycosylation motif is "N-X-S/T" (X may be all 

amino acid residues), "N", "S/T" or both of them in the motif may be substituted 

with an amino acid different from the original, respectively. In one embodiment, 

the unglycosylated anti-CD43 antibody or an antigen-binding fragment thereof 

may comprise NTARLHS (SEQ ID NO: 122), QTSRLHS (SEQ ID NO: 123), or 

10 ATSRLHS (SEQ ID NO: 124) as CDR2L. As other embodiment, the 

unglycosylated anti-CD43 antibody or an antigen-binding fragment thereof may 

comprise the amino acid sequence of SEQ ID NO: 107, 108, or 109 as a light 

chain variable region. 

The anti-CD43 antibody or antigen-binding fragment thereof specifically 

15 binds to the aforementioned specific epitope of CD43, and may be selected from 

the group consisting of animal antibody (for example, mouse antibody), chimeric 

antibody, humanized antibody and antigen-binding fragments thereof. The animal 

antibody may be derived from animal species other than human, and for example, 

may be derived from rat, mouse, goat, guinea pig, donkey, rabbit, horse, llama, 

20 camel, birds (for example, chicken, duck, etc.), and so on, but not limited thereto. 

The technique to construct a chimeric antibody and/or humanized antibody from 

the animal antibody has been well known in the art. The humanized antibody may 

be IgG (lgG1, lgG2, lgG3, lgG4), IgM, IgA, IgD, IgE or any appropriate isotype 

such as any subclass. 

25 Herein, the binding specificity to CD43 of antibody may mean that the 

antibody has higher affinity to CD43 than non-CD43 peptide, or has higher affinity 

to the afore-mentioned epitope of CD43 compared to other region of CD43 or 

other extracellular region. 

The binding of antibody and antigen (more specifically, epitope) 

30 (antigen-antibody binding) may be measured by all methods known in the art. For 

example, the antigen-antibody binding may be measured by one or more kinds of 



methods selected from the group consisting of ELISA, flow cytometer, 

immunochemical staining, BIAcore optical biosensor, etc., but not limited thereto. 

The term of antigen binding fragment used herein means a part (fragment) 

of antibody having an ability to specifically recognize the antigen (CD43) or the 

5 aforementioned epitope of CD43 and/or specifically binds to it. For example, the 

antigen binding fragment may be selected from the group consisting of Fab, 

F(ab)2, Fv, scFv, scFv-Fc fragments, etc. 

In one embodiment, the epitope of anti-CD43 may be anti-CD43 scFv. The 

anti-CD43 scFv may comprise aforementioned CDRH1, CDRH2, CDRH3, CDRL1, 

10 CDRL2, and CDRL3, or comprise aforementioned heavy chain variable region 

and light chain variable region. 

For the anti-CD43 scFv, the aforementioned heavy chain variable region 

and light chain variable region may be linked by an appropriate linker. The linker 

may be a peptide linker consisting of 1 to 100 or 2 to 50 of any amino acids, and 

15 appropriate sequences are known in the art. In one embodiment, the peptide 

linker may be expressed as GGGXeS (X6 is G or A; SEQ ID NO: 126) or 

(GGGXeS)n (n is an integer from 1 to 5, and X6 included in each repeating unit is 

independently G or A), and for example, may comprise the amino acid sequence 

of GGGASGGGGSGGGGS (SEQ ID NO: 127) or GGGGSGGGGSGGGAS (SEQ 

20 ID NO: 128), but not limited thereto. 

In one embodiment, the anti-CD43 scFv may comprise the amino acid 

sequence of SEQ ID NOs: 50, 52, 54, 56, or 58, but not limited thereto. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof may exhibit cytotoxicity to a target cell by being conjugated with a 

25 cytotoxic material which can induce cell death (for example, including 

programmed cell death such as apoptosis). The cytotoxic material may be one or 

more selected from the group consisting of all the compounds (small molecular 

compound; anti-cancer agent, etc.), protein, peptide, oligonucleotide, 

polynucleotide, etc. known to exhibit toxicity to a cell, particularly, cancer cell in 

30 the art, and for example, may be one or more kinds selected from the group 

consisting of radioactive isotope, cytotoxin compound (small molecule), cytotoxic 



protein, anti-cancer agent, etc. The cytotoxin protein may be one or more kinds 

selected from the group consisting of ricin, saporin, gelonin, momordin, 

debouganin, diphtheria toxin, pseudomonas toxin, etc., but not limited thereto. 

The radioactive isotope may be one or more kinds selected from the group 

5 consisting of 131l, 188Rh, 90Y, etc., but not limited thereto. The cytotoxin compound 

may be one or more kinds selected from the group consisting of duocarmycin, 

monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), 

N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine (DM1), PBD 

(Pyrrolobenzodiazepine) dimer, etc., but not limited thereto. 

10 In other embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof may be provided as a conjugate form in which a detectable marker is 

conjugated. The conjugate may be usefully used for detecting the presence of 

CD43 or the afore-mentioned epitope of CD43 in vitro or in vivo. The detectable 

marker may be selected from all marker materials commonly known in the art, and 

15 for example, may be one or more selected from the group consisting of 

radioactive marker (for example, 3H, 14C, 35S, 90Y, 99Tc, 111ln, 125l, 131l, 177Lu, 166Ho, 
153Sm, etc.), enzyme, fluorescent label, luminescent label, bioluminescent label, 

magnetic label, chemical materials such as biotin, etc, but not limited thereto. To 

choose an appropriate label according to the use of antibody or epitope is obvious 

20 to a person skilled in the art. 

Other embodiment provides a pharmaceutical composition for preventing 

and/or treating cancer comprising the anti-CD43 antibody or antigen-binding 

fragment thereof as an active ingredient. Other embodiment provides a 

pharmaceutical composition for inhibiting a cancer stem cell comprising the 

25 anti-CD43 antibody or antigen-binding fragment thereof as an active ingredient. 

Other embodiment provides a method for preventing and/or treating cancer 

comprising a step of administering a pharmaceutically effective amount of 

anti-CD43 antibody or antigen-binding fragment thereof to a subject in need of 

preventing and/or treating cancer. Other embodiment provides a method for 

30 inhibiting a cancer stem cell, comprising a step of administering a 

pharmaceutically effective amount of anti-CD43 antibody or antigen-binding 



fragment thereof to a subject in need of preventing and/or treating cancer. The 

pharmaceutically effective amount means the amount effective to obtain a desired 

anti-cancer effect, for example, therapeutic effect (for example, increasing cell 

death of cancer cell, reducing cancer tissues, inhibiting cancer metastasis, etc.) in 

5 the subject to be administered. For the pharmaceutical composition and method, 

the anti-CD43 antibody or antigen-binding fragment thereof may be used alone or 

in a form of conjugate linked to a cytotoxic material. The cytotoxic material is 

same as described above. 

The cancer may be specific to all the cancer expressing the 

10 aforementioned epitope of CD43. In one embodiment, the cancer may be 

hematologic malignancy, and for example, may be one or more kinds selected 

from the group consisting of acute myeloid leukemia, acute lymphoblastic 

leukemia, acute monocytic leukemia, Hodgkin's lymphoma, non-Hodgkin's 

lymphoma, etc. In other embodiment, the cancer may be one or more kinds 

15 selected among the aftermentioned solid cancers. 

The antibody or antigen-binding fragment may be administered in a 

sufficient amount to bind to CD43 on a cell surface, particularly, the 

afore-mentioned CD43 or CD43 epitope on a tumor cell expressing CD43 epitope, 

and the amount may be determined without difficulty by a person skilled in the art. 

20 The aforementioned pharmaceutically effective amount or sufficient 

amount means an amount for providing an expected effect in a subject to be 

administered. The expected effect will accompany the binding of antibody to 

CD43 (or the epitope of CD43) expressed on a cell surface, and the binding may 

be exhibit cytotoxicity (for example, antibody-dependent cellular cytotoxicity 

25 (ADCC) or complement-dependent cytotoxicity (CDC)) through antibody, 

antigen-binding fragment or the cytotoxic material conjugated to the antibody or 

fragment. In other embodiment, the expected effect induces the binding of 

antibody to CD43 expressed on the surface of cell with little or no cytotoxicity by 

other antibodies, and thereby the binding may let a person skilled in the art 

30 detecting and selectively removing (for example, leukapheresis) from CD43+ cells 

and CD43+ cells in a patient (for example, the antibody or fragment is labeled with 



a detectable marker). The amount of antibody molecule required may differ 

depending on patient, race, age and general condition of patient, administration of 

specific compound, administration method, etc. in a patient. Therefore, it may be 

not possible to designate "accurate sufficient amount". However, in any individual 

5 case, the appropriate amount may be determined with a usual technique by using 

a regular experiment. In addition, the dose may be adjusted to the urgency of 

situation and may be adjusted to deduct the optimal dosage. For example, several 

doses may be provided daily, weekly, monthly or in other appropriate time 

interval. 

10 The aforementioned pharmaceutically effective amount or sufficient 

amount may be determined by monitoring the antibody binding to a cell in a 

biological sample (for example, body fluid sample (for example, blood sample, 

etc.), cell/tissue sample (for example, tumor cell/tissue sample, etc.), and so on 

obtained from a patient to which the antibody or antigen-binding fragment thereof 

15 is administered or is to be administered. The biological sample may be collected 

from a patient at a specific time after administering the antibody or fragment (for 

example, about 5, 10, 15 or 20 min after administration). The presence of 

antibody or fragment on the cell surface in a sample (that is, antibody or 

antigen-binding fragment bound to CD43 or epitope thereof on the cell surface by 

20 the antigen-antibody reaction) may be analyzed by using well-known methods in 

the art. In addition, the obtained biological sample may be used for the general 

analysis for measuring the cell viability or number of living cells in the sample. 

Based on the fact that the number of CD43-positive cells are decreased after 

administration of antibody or fragment (for example, decrease in the number of 

25 living cells in the sample in which the antibody or fragment is administered, 

compared to the control sample like a sample obtained before administration of 

antibody or fragment, etc.), the antibody-mediated cytotoxicity may be measured. 

The cytotoxicity may be mediated by the antibody alone (for example, 

non-conjugated antibody which is not liked to a cytotoxic material or 

30 antigen-binding fragment) and/or may be mediated by a cytotoxic material 

conjugated to the antibody or fragment. 



The anti-CD43 antibody or antigen-binding fragment thereof which 

specifically binds to CD43 epitope provided herein may reduce 10% or more, 20 % 

or more, 30 % or more, 40 % or more, 50 % or more, 60 % or more, 70 % or more, 

80 % or more or 90 % or more of level of target CD43-positive cell in a sample of 

5 patient administered, compared to the level of CD43-positive cell in a control 

sample (for example, the sample obtained from a patient before administration of 

antibody or fragment). In one embodiment, the CD43 positive cell may be a 

cancer cell, for example, a malignant hematopoietic cell (for example, leukemic 

cell), and/or a cancer stem cell. 

10 In other embodiment, the dosage (pharmaceutically effective amount) of 

antibody or antigen-binding fragment may be estimated and determined by in vitro 

cell-based assay. For example, in order to determine a concentration of antibody 

or fragment for reducing the number of CD43-positive cell which is the target of 

antibody or fragment, in vitro cell-based assay using a CD43-positive cell (e.g., 

15 CEM7 cell line) may be performed. The concentration of antibody or fragment 

determined for reducing the number of cells in vitro (for example, reducing at least 

10 %, 20 %, 30 %, 40 %, 50 %, 60 %, 70 %, 80 % or 90 %, compared to the 

number of cells when the antibody or fragment is not present) may be adopted as 

the basis to determine the dosage sufficient to reduce the number of CD43 

20 positive cells required in vivo. In addition, the dosage may be determined in 

consideration of factors such as body weight of patient, blood volume, clearance 

rate, etc. 

The term, "subject or patient" used herein may be selected among animals 

including mammals like human, gorilla, chimpanzee, etc., or may be a cell, tissue, 

25 body fluid isolated from the animals or cultures thereof. The mammals may 

comprise human. The invention provided herein may be applied for specific 

targeting of CD43-positive cell in a human or veterinary field, and this has the 

content clearly understandable to a person skilled in the art. Commonly, "animal" 

is used for collectively calling not only primates like human, monkey, etc. but also 

30 domestic animals and companion animals like cow, horse, sheep, pig, camel, 

goat, donkey, dog, cat, etc., and laboratory animals like mouse, rat, etc. In case 



of horse, a horse used for the racing industry as well as entertainment or domestic 

animal industry. 

As necessary, the method provided herein may further comprise 

performing the second therapeutic means (for example, therapeutic agent). For 

5 example, the method of the present invention may comprise administering other 

chemotherapeutic compound (the second active ingredient) to a subject in need. 

The administration of the second active ingredient may be simultaneously 

performed with the administration of antibody or antigen-binding fragment 

provided herein, or may be performed in any order (before or after administration 

10 of antibody, etc.). 

In another aspect, a use of cancer treatment; preparation of anti-cancer 

agent; inhibition of cancer stem cell; and/or preparation of agent for inhibiting 

cancer stem cell of the anti-CD43 antibody or antigen-binding fragment provided 

herein. 

15 For the pharmaceutical composition, method and use disclosed herein, 

the cancer may be a solid cancer or hematopoietic cancer, and may be a primary 

cancer or metastatic cancer. In one embodiment, the cancer may be a 

hematologic malignancy. The hematologic malignancy may be acute myeloid 

leukemia, acute lymphoblastic leukemia, acute monocytic leukemia or Hodgkin's 

20 lymphoma, but not limited thereto. The hematologic malignancy may be a cancer 

comprising a cancer stem cell. 

In other embodiment, the cancer may be a solid cancer. The solid cancer 

may be one or more kinds selected from the group consisting of lung cancer (for 

example, squamous cell carcinoma, small cell lung cancer, non-small cell lung 

25 cancer, adenocarcinoma of lung, squamous cell carcinoma of lung), peritoneal 

cancer, skin cancer, melanoma in skin or eyeball, rectal cancer, cancer near the 

anus, esophagus cancer, small intestinal cancer, endocrine gland cancer, 

parathyroid cancer, adrenal cancer, soft-tissue sarcoma, urethral cancer, 

gastrointestinal cancer, stomach cancer, pancreatic cancer, glioblastoma, cervical 

30 cancer, ovarian cancer, liver cancer, gallbladder cancer, bladder cancer, , breast 

cancer, colon cancer, large intestine cancer, uterine cancer, endometrial cancer, 



uterine cervical cancer, salivary gland cancer, renal cancer, prostate cancer, 

vulval cancer, thyroid cancer, head and neck cancer, brain cancer, osteosarcoma, 

etc., but not limited thereto. For example, the solid cancer may be stomach cancer, 

breast cancer, lung cancer, large intestine cancer, liver cancer, gallbladder cancer, 

5 renal cancer, pancreatic cancer, thyroid cancer, ovarian cancer, uterine cervical 

cancer, prostate cancer, or bladder cancer. The cancer comprises not only 

primary cancer but also metastatic cancer. In addition, the solid cancer may be 

cancer having resistance to conventional anti-cancer agents (e.g., small 

molecular anti-cancer agent (anticancer chemical), anti-metabolite, alkylating 

10 agent, antibiotics, vinca alkaloid, enzyme, hormone, targeted therapeutic agent, 

and/or antibody therapeutic agent, etc.), and may be cancer recurred after 

treatment of conventional anti-cancer agents (e.g., small molecular anti-cancer 

agent (anticancer chemical), anti-metabolite, alkylating agent, antibiotics, vinca 

alkaloid, enzyme, hormone, targeted therapeutic agent, and/or antibody 

15 therapeutic agent, etc.). The solid cancer may be cancer comprising a cancer 

stem cell. 

The effect of treating a solid cancer comprises not only growth inhibition 

(quantitative reduction) and apoptosis of cancer cell (particularly, cancer stem cell) 

or cancer tissue comprising thereof, but also the effect of inhibiting the 

20 deterioration of cancer by inhibiting migration, invasion, metastasis, etc. 

The anti-CD43 antibody or antigen-binding fragment thereof provided 

herein may be administered in various routes, and may be administered orally or 

parenterally. For example, as proper examples of administration routes, there are 

intravenous injection, intra-arterial injection, intramuscular injection or infusion, 

25 etc., and in one embodiment, it may be administered by intravenous injection, but 

not limited thereto. 

In one embodiment, the anti-CD43 antibody or antigen-binding fragment 

thereof may be formulated in a form to be administered alone or together with the 

second therapeutic compound (e.g., chemotherapeutic compound). 

30 In another aspect, a pharmaceutical composition comprising the 

anti-CD43 antibody or antigen-binding fragment thereof provided herein and one 



or more kinds of additives selected from the group consisting of pharmaceutically 

acceptable carrier, diluent, and excipient is provided. In one embodiment, the 

antibody comprised in the pharmaceutical composition may comprise the form in 

which a cytotoxic material is linked or conjugated. The appropriate 

5 pharmaceutically acceptable carrier, diluent, and excipient are well-known to a 

person skilled in the art, and as the examples, there are saline solution, solvent 

(for example, injection solvent), dispersion media, anti-fungal and/or anti-microbial 

agent, surfactant, isotonic agent, adsorptive agent, etc., but not limited thereto. 

In one embodiment, the pharmaceutical composition may be formulated 

10 as various forms of formulations such as in various dose unit forms of injectable 

formulation, etc. 

The formulation and follow-up administration of the pharmaceutical 

composition may be in accordance with conventional techniques in the art. The 

administration depends on the condition of subject to the treatment, drug reactivity, 

15 etc., but it is desirable to be continued, if the desirable effect lasts. The dosage, 

administration method and repeating frequency of the pharmaceutical 

composition may be determined in consideration of age, gender, morbidity, drug 

reactivity, etc., and this is obvious to a person skilled in the art. 

Another embodiment provides a preparation method for the anti-CD43 

20 antibody or antigen-binding fragment thereof. The preparation method may 

comprise a step of expressing the nucleic acid molecule in a host cell. The step of 

expressing may comprise a step of culturing the recombinant cell, and randomly, 

may further comprise a step of isolating and/or purifying the antibody from the 

obtained cell cultures. 

25 In one specific embodiment, the preparation method, 

may comprise, 

a step of culturing a recombinant cell transformed with a nucleic acid 

encoding the anti-CD43 antibody or antigen-binding fragment thereof or a 

recombinant vector comprising the same under the condition and/or period for 

30 sufficient expression of the nucleic acid; and 

a step of isolating and/or purifying the anti-CD43 antibody or 



antigen-binding fragment thereof from the cultured cell or obtained cultures. 

The recombinant cell may be obtained by transforming a host cell with a 

nucleic acid encoding the anti-CD43 antibody or antigen-binding fragment thereof 

or a recombinant vector comprising the same. 

5 Other embodiment provides purified anti-CD43 antibody or 

antigen-binding fragment thereof obtained from the step of isolating and/or 

purifying. The obtained antibody or antigen-binding fragment may be a 

recombinant molecule isolated from other components linked when expressed in 

the cell or secreted outside the cell. In one embodiment, the isolated and/or 

10 purified antibody or antigen-binding fragment may has the purity of 50 % or more, 

60 % or more, 70 % or more, 75 % or more, 80 % or more, 85 % or more, 90% or 

more, 95 % or more, 96 % or more, 97 % or more, 98 % or more, or 99 % or more. 

A person skilled in the art may clearly understand that the degree of isolation 

and/or purification depends on purpose of use and/or form of use of the antibody 

15 or antigen-binding fragment. For example, when it is intended to be administered 

in an animal, particularly, in a human body, the purification purity of antibody or 

antigen-binding fragment may be required at relatively high level, and when used 

for in vitro experiments, acceptable impurities (for example, components derived 

from a host cell and/or cultures (protein, etc.) and so on) may be included. 

20 Other embodiment provides a nucleic acid molecule encoding the 

anti-CD43 antibody or antigen-binding fragment thereof. In one specific 

embodiment, the nucleic acid may comprise a nucleic acid molecule encoding a 

heavy chain variable region (VH binding domain) of the antibody or 

antigen-binding fragment, a nucleic acid molecule encoding a light chain variable 

25 region (VL binding domain), or combinations thereof. The nucleic acid molecule 

encoding the heavy chain variable region may comprise a nucleotide sequence 

selected from the group consisting of SEQ ID NOs: 1, 5, 9, 13, 17, 21, 25, and 29. 

The nucleic acid molecule encoding the light chain variable region may comprise 

a nucleotide sequence selected from the group consisting of SEQ ID NOs: 3, 7, 

30 11, 15, 19, 23, 27, and 31. 

The nucleic acid may be comprised in an appropriate expression vector. 

40 



The expression vector may be all vectors commonly used for expressing an 

foreign gene in a host cell, and for example, may be illustrated as pTT5, pAPEX3p, 

pcDNA3.2(-), etc., but not limited thereto. 

Other embodiment provides a recombinant cell comprising a nucleic acid 

5 molecule encoding the anti-CD43 antibody or antigen-binding fragment thereof or 

a recombinant vector comprising the same (or expression vector). The 

recombinant cell is obtained by introducing the nucleic acid molecule or 

recombinant vector into a host cell, and a cell which can express the nucleic acid 

molecule. As an example of host cell, there are prokaryotic cell (e.g., E. Coli, etc.) 

10 or protozoan cell, and eukaryotic cell such as animal cell (e.g., CHO, COS, 

HEK-293E, HEK-293T cell, specific gene modified (for example, deleted cell 

thereof, etc.), plant cell, fungal cell (e.g., Saccharomyces cerevisiae, etc.), insect 

cell (e.g., Sf9 cell, etc.), but not limited thereto, and may be selected among all 

cells which can express an foreign gene. 

15 Other embodiment provides a method for detecting CD43 or a method for 

detecting CD43 positive cell, comprising a step of contacting the anti-CD43 

antibody or antigen-binding fragment thereof to a cell sample and a step of 

confirming whether the antigen-antibody binding is in the sample. By the method, 

whether CD43 is expressed on the cell surface in the cell sample may be 

20 confirmed, and thus, the method may be applied for diagnosis of disease related 

to expression of CD43. Therefore, other embodiment provides a method for 

diagnosing a CD43-related disease or a method for providing information for 

diagnosis of CD43-related diseases, comprising a step of contacting the 

anti-CD43 antibody or antigen-binding fragment thereof to a cell sample and a 

25 step of confirming whether the antigen-antibody binding is in the sample. The 

CD43-related disease is a disease related to the presence of CD43 or increment 

of CD43, and may be a cancer, and the cancer may be a solid cancer or 

hematologic malignancy, and particularly, may be a hematologic malignancy 

related to increment of CD43 (for example, acute lymphoblastic leukemia, acute 

30 myeloid leukemia). In other specific embodiment, the CD43-related disease may 

be a cancer comprising a cancer stem cell. 



In the method, the antigen-antibody binding may be confirmed by 

detecting whether the complex between the antibody (or antigen-binding fragment 

thereof) and CD43 protein forms (that is, when the formation of antibody-CD43 

protein complex is detected, it is confirmed that the antigen-antibody binding is 

5 present). Then, for a relative comparison, it may be compared with the result 

obtained from the test cell sample by performing the same experiment for the 

control cell sample. The control cell sample may be selected among well-known 

CD43 negative cell, or normal cell (non-cancer or non-tumor cells). 

In one embodiment, the detection method or diagnosis method, 

10 may comprise, 

(1) a step of contacting the antibody or antigen-binding fragment to the 

test cell sample and control cell sample; and 

(2) a step of measuring whether the formation of complex between the 

antibody or antigen-binding fragment and the cell or its level. Then, when the 

15 presence of complex in the test cell sample or the relatively high level of complex 

compared with the control cell sample is measured, it may be confirmed that 

CD43 is present in the test cell sample or that the cell is a cell expressing CD43 

(that is, CD43 positive cell). The cell sample may be isolated from a living body, 

and the method may be performed in vitro. 

20 Other embodiment provides a composition for detecting or visualizing 

(imaging) CD43 comprising the anti-CD43 antibody or antigen-binding fragment 

thereof. Another embodiment provides a method for detecting or visualizing 

(imaging) CD43 by using the anti-CD43 antibody or antigen-binding fragment 

thereof. The composition and method may be applied for detection and/or 

25 visualization of CD43 in vivo as well as in vitro. For the composition and method, 

the antibody or antigen-binding fragment may be a form conjugated with a 

detectable label, and for example, the detectable label may be one or more kinds 

selected from the group consisting of radioactive label (for example, 3H, 14C, 35S, 
90Y, 99TC, 111ln, 125l, 131l, 177LU, 166HO, 153Sm, etc.), enzyme, fluorescent label, 

30 luminescent label, bioluminescent label, magnetic label, chemical material like 

biotin, etc., but not limited thereto, and may be all labels detectable by common 



detection methodsclearly known in the art. As described above, the detection 

and/or visualization of CD43 in vitro and/or in vivo may be used for diagnosis of 

diseases related to the increment of the number of CD43 positive cell, for example, 

cancer, more specifically cancer or hematologic malignancy comprising a cancer 

5 stem cell. 

The method of detection and/or visualization of CD43 (in vivo) may 

comprise the followings: 

(i) a step of administering the anti-CD43 antibody or antigen-binding 

fragment thereof to a test subject; and 

10 (ii) a step of measuring the formation of complex of antibody or 

antigen-binding fragment or degree (level) of formation of complex. 

The complex may be a complex of the antibody or antigen-binding 

fragment thereof and CD43 expressed on the cell surface in the body of test 

subject or a complex formed by antigen-antibody binding between the antibody 

15 or antigen-binding fragment thereof and cells expressing CD43 (CD43-positive 

cells). The antibody or antigen-binding fragment thereof may be used in a form 

conjugated with the afore-mentioned detectable label. The visualization method 

may be applied for visualization of the cell expressing CD43, for example, cancer 

stem cell. 

20 Whether the complex of antibody or antigen-binding fragment is formed in 

the administration subject or level of formation may be relatively estimated by 

comparing to whether the complex is formed in the control subject (for example, 

subject not having a CD43-related disease or subject not comprising a cell 

(over)expressing CD43) or level of formation. For this comparison, the method 

25 may comprise, 

(i-1) a step of administering the anti-CD43 antibody or antigen-binding 

fragment thereof to a test subject and control subject, respectively; 

(ii-1) a step of measuring whether the complex of antibody or 

antigen-binding fragment is formed or degree (level) of formation in the test 

30 subject and control subject, respectively; and 

(iii) a step of comparing the result measured in the test subject with the 



result in the control subject. 

The method may be applied for diagnosis of CD43-related diseases of test 

subject or confirmation (detection) of cancer stem cell expressing CD43. In this 

case, when the formation of complex or the increment of level of formation of 

5 complex compared to the control subject in the step (ii) or (ii-1) is measured, the 

test subject may be determined as a patient of CD43-related disease or may be 

determined that the test subject has a cancer stem cell. 

The formation of in vivo or in vitro antigen (or cell expressing the antigen 

on the surface) -antibody complex may be measured by common means in the art, 

10 and these common means are obvious to a person skilled in the art. For example, 

the complex may be confirmed by labeling the antibody or antigen-binding 

fragment with an appropriate detectable label and measuring the signal of the 

label or by proper detection methods. The proper detection method may be all the 

common methods in the art, and for example, may be ELISA, flow activated 

15 cytometry system (FACS), immunohistochemical staining, etc., but not limited 

thereto. 

It will be clearly understood by a person skilled in the art that further 

variations and/or modifications for the invention provided herein other than 

described above may be made. The invention provided herein should be 

20 understood to comprise all variations and/or modifications within the spirit and/or 

scope disclosed. In addition, the invention provided herein may respectively or 

wholly comprise all steps, characteristics, compositions and/or compounds clearly 

described or referred herein. 

Specific embodiments will be described by referring to the following 

25 embodiment, but these examples are designed only for the purpose of illustration, 

and do not limit the afore-mentioned scope of the invention. 

As appreciated, the nucleotide sequences developed and described 

herein are modified by well-known methods in the art, for example, the affinity 

maturation or method reducing the immunogenicity and increasing the binding 

30 capacity by predicting and removing the motif for binding to MHC class 2.. The 

usefulness of therapeutic agent from nucleotide sequences developed and 



described herein may be enhanced by controlling functional properties by 

antibody dependent cell-mediated cytotoxicity (ADCC), complement dependent 

cytotoxicity (CDC), serum half-life, isotype, Fc receptor binding or combinations of 

these actions. These variations may be performed by protein engineering, glycan 

5 engineering or chemical methods. According to the required application of 

therapeutic agent, the increase or decrease of these activities may be 

advantageous. 

Numerous methods for affinity maturation of antibody are known in the art. 

Most these are based on the general strategy of producing a library of mutant 

10 panel or modified protein, and screening and selecting, in order to increase the 

affinity. Mutagenesis is often performed at the DNA level, for example by error 

prone PCR, by gene shuffling, by use of mutagenic chemicals or irradiation,, by 

use of 'mutator' strains with error prone replication machinery, or by somatic 

hypermutation approaches that harness natural affinity maturation machinery. 

15 Mutagenesis can also be performed at the RNA level, for example by use of 

replicase. Library-based methods allowing screening for improved variant proteins 

can be based on various display technologies such as phage, yeast, ribosome, 

bacterial or mammalian cells, and are well known in the art. Affinity maturation 

can be achieved by more directed/predictive methods for example by site-directed 

20 mutagenesis or 

gene synthesis guided by findings from 3D protein. Methods of increasing ADCC 

or CDC will be known to persons skilled in the art. 

A number of methods of modulating the serum half-life and the distribution 

of antibody in living body changes the interaction between the antibody and 

25 neonatal Fc receptors playing an important role for preventing IgG from 

catabolism, and maintaining the high serum antibody concentration. For example, 

the patents of U.S Pat. Nos 6,277,375; 6,821,505; 7,083,784, U.S Pat. No 

7,217,797 and WO 2000/4207 may be referred. Other example of substitution of 

amino acids in constant regions regulating the binding capacity of Fc receptor and 

30 this receptor-mediated function such as binding capacity to FcRn and serum 

half-life is described in the patent of U.S Pat. Application Nos 20090142340; 



20090068175; and 20090092599. 

The glycan linked to the antibody molecule affects the activity of antibody 

including the serum half-life by affecting the interaction of Fc receptor and glycan 

receptor. Therefore, the glycan type controlling the activity of antibody may give 

5 advantages to therapeutic agent. The method for producing the controlled glycan 

type is well-known in the art, but it is not limited to that disclosed in U.S. Pat. Nos 

6,602,684; 7,326,681; 7,388,081; and WO 2008/006554. 

The method for extending the half-life by adding polyethylene glycol (PEG) 

is used for extending the serum half-life of protein. 

io The term "% identical" is used herein to describe a number of sequences. 

As would be understood, the term "% identical" means that in a comparison of two 

sequences over the specified region the two sequences have the specified 

number of identical residues in the same position.. 

The % identity of one polypeptide to the other polypeptide may be 

15 determined by GAP analysis with a gap creation penalty=5, and a gap extension 

penalty== 0.3. The query sequence is at least 50 amino acids, and the GAP 

analysis adjusts the region of two sequences in at least 50 amino acids. More 

preferably, the length of query is at least 100 amino acids, and GAP analysis 

adjusts the region of two sequences in at least 100 amino acids. Even more 

20 preferably, the length of query is at least 250 amino acids, and GAP analysis 

arranges two sequences on the region of at least 250 amino acids. The most 

preferably, GAP analysis arranges the amino acid sequence of the total length of 

two polypeptides debated. 

With regard to a defined polypeptide, it will be appreciated that % identity 

25 figures higher than those provided will encompass preferred embodiments. 

Therefore, if possible, it is preferable that in light of at least % identity, the 

polypeptide comprises the amino acid sequence related to SEQ ID NO having 

identity of amino acid preferably at least 95 % or more, more preferably at least 97% 

or more, even more preferably at least 98 % or more, further more preferably at 

30 least 99 % or more, more preferably at least 99.1 % or more, more preferably at 

least 99.2 % or more, more preferably at least 99.3 % or more, more preferably at 



least 99.4 % or more, more preferably at least 99.5 % or more, more preferably at 

least 99.6 % or more, more preferably at least 99.7 % or more, more preferably at 

least 99.8 % or more, even more preferably at least 99.9 % or more. 

Herein the amino acid and nucleotide sequence variation may be 

5 introduced and produced through the change of nucleotides by mutation of 

nucleic acid in vivo by chemical or radioactive treatment. The example of this 

mutation includes deletion, insertion or substitution of residues of amino acid 

sequence. The polynucleotides of the invention may be subjected to DNA 

shuffling techniques as described by Harayama, 1998 or other in vitro methods to 

10 produce altered polynucleotides which encode polypeptide variants. This DNA 

shuffling technique may use the gene sequence related to the present invention 

such as Rht-B1 from plant species other than wheat The product obtained from 

mutant/modified DNA, may be screened by using the technique disclosed herein 

to determine if they possess, for example, overgrowth phenotype. For example, 

15 the deletion of amino acid sequence may comprise the deletion of generally about 

1 to 15 amino acid residues, for example, 1 to 10 amino acid residues or 

consecutive 1 to 5 amino acid residues. 

For example, the substitution of amino acid sequence may comprise that 

one or more amino acid residues in the polypeptide are deleted and one or more 

20 amino acid residues which are different from the original amino acid residues are 

inserted at the position. 

As used herein, "comprise (comprises or comprising)" may be used as an 

open type meaning comprising disclosed components, steps, numerical values, 

etc., and is not interpreted as an intent to exclude components, steps, numerical 

25 values, etc. other than them, and according to circumstances, it may not be 

excluded to mean "consisting essentially of. 

All literatures mentioned herein are included herein as a reference. 

[EFFECT OF THE INVENTION] 

30 The present invention provides an antibody which is capable of treating a 

cancer stem cell as well as hematologic malignancy or solid cancer, and an 
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epitope which the antibody recognizes and an antibody recognizing the same or 

antigen-binding fragment thereof, thereby treating cancer more strongly and 

radically and contributing to the development of effective cancer therapeutic 

agents. 

5 

[BRIEF DESCRIPTION OF DRAWINGS] 

FIG. 1 is the result of confirming the expression of CD43 in human 

stomach cancer cell line NCI-N87 (left) and AGS (right) by the immunostaining 

method (X axis: CD43 expression rate, Y axis: Reading cell numbers). 

10 FIG. 2a-2c is the result of confirming the expression of CD43 in various 

solid cancer cell lines by the immunostaining method (2a: stomach cancer cell line; 

2b: rectal cancer cell line; 2c: liver cancer cell line). 

FIG. 3 is the result of confirming the cytotoxicity of (anti-CD43 

antibody)-MMAE conjugate to human stomach cell lines NCI-N87, SNU-719, and 

15 AGS. 

FIG. 4 is the result of confirming the cytotoxicity of (anti-CD43 

antibody)-DM1 conjugate to human stomach cell lines NCI-N87, SNU-719, and 

AGS. 

FIG. 5 is the result of confirming the cytotoxicity of (anti-CD43 

20 antibody)-Duocarmycin conjugate to human stomach cell lines NCI-N87 and 

AGS. 

FIG. 6 is the result of confirming the anti-cancer effect of anti-CD43 

antibody alone (DNP001) and anti-CD43 antibody-Duocarmycin conjugate 

(D-Duo) in the stomach cancer animal model in which the human stomach cancer 

25 cell line is grafted. 

FIG. 7 is the result of confirming the expression of CD43 epitope in various 

solid cancer tissues originated from human by the immunohistochemistry method 

(M; medulla, C; cortex). 

FIG. 8 is the result of confirming the expression of CD43 epitope 

30 according to the disease of various solid cancers originated from human by the 

immunohistochemistry method (A; signet ring cell (Stomach signet ring cell 



carcinoma), B; Breast infiltrating duct adenocarcinoma, C; Pancreas 

adenocarcinoma, D; Kidney renal cell carcinoma, E; lung Adenocarcinoma, F; 

LarynX squamous cell carcinoma, G; Gall bladder carcinoma, H; Cervix 

squamous cell carcinoma, I; Uterus squamous cell carcinoma, J; Urinary bladder 

5 cancer, K; Lung squamous cell carcinoma, L; Ear granulocytic sarcoma). 

FIG. 9 is the result of confirming the expression of CD43, CD44, and 

CD133 in the cancer stem cell of human stomach cancer cell line NCI-N87 by the 

immunostaining method. 

FIG. 10 is the result of immunohistochemical staining of thymic tissue with 

10 the anti-CD43 monoclonal antibody (YG5). 

FIG. 11 is the graph of flow activated cytometry system measuring the 

reactivity of anti-CD43 monoclonal antibody (YG5) to the thymic cell. 

FIG. 12 is a figure schematically showing 11 kinds of CD43 deletion 

mutants. 

15 FIG. 13 is the western blot result of confirming the reactivity of anti-CD43 

(YG5) monoclonal antibody to 11 kinds of CD43 deletion mutants. 

FIG. 14 is a schematic diagram illustratively showing the process for 

preparing the heavy chain and light chain expression piasmids of anti-CD43 

antibody. 

20 FIG. 15 is the graph showing the binding capacity of anti-CD43 antibody to 

CD43 epitope, after treating neuraminidase to a normal blood cell. 

FIG. 16 is the graph showing the result of measuring the cross-reactivity of 

anti-CD43 antibodies to the recombinant CEACAM5 and CEACAM6. 

FIG. 17 is the graph showing the degree of expression of CD43 epitope in 

25 the tumor stem cell (tumor sphere). 

FIG. 18 is the graph showing the cytotoxicity of anti-CD43 antibody to 

CEM7 or CCRF-CEM cell (low CD43 epitope expression), and shows that the 

anti-CD43 antibody has not direct cytotoxicity. 

FIG. 19 is the graph showing the viability of target cell treated with the 

30 toxin-adhered anti-JL-1 antibody (saporin conjugated anti-JL-1 antibody), and 

show that the apoptosis is occurred by the saporin conjugated anti-JL-1 antibody. 



FIG. 20 is the graph showing the internalization phenomenon of anti-JL-1 

antibody (anti-CD43 antibody) (rodent, human antibodies both) in the apoptosis 

test described in FIG. 19, and the result obtained by analysis with a flow cytometry 

apparatus. For this, the mouse JL-1 antibody is treated to the cell in refrigeration 

5 for 30 min and moved at 37 °C condition, and then 106 cells are collected at each 

time represented in X axis of the graph and the anti-mouse IgG-PE second 

antibody is treated at the refrigerated temperature for 10 min, and cells are 

washed and fixed. 

FIG. 21 is the image showing the homotypic aggregation phenomenon 

10 induced by the anti-JL-1 antibody in the cell expressing the CD43 antigen. The 

image is obtained by taking microscopic photographs according to the arranged 

time, after treating the anti-JI-1 antibody to 300,000 cells respectively at the start 

concentration of 40 pg/mL and culturing them under the condition of 37 °C and 5 % 

C02, and FIG. 21 is the image obtained at 2 hours after antibody treatment. 

15 FIG. 22 is the result showing the low and heterogeneous JL-1 antigen 

expressing in a normal bone marrow cell. Monocytes of normal bone marrow are 

stained with mouse anti-JL-1 antibody, and then stained with goat-anti-mouse IgG 

F(ab)2-PE, and observed. Histogram overlay is represented by limiting to 

lymphocytes. 

20 FIG. 23 shows the expression rate of JL-1 antigen in a peripheral blood 

cell. Two normal human PBMC samples were stained with mouse anti-human 

JL-1 (blue line: (d)), and low expression of JL1 antigen was observed 

FIG. 24 is the graph showing the result of measuring the level of colony 

formation of bone marrow subsets of the case of treating anti-JL-1 antibody linked 

25 with saporin to a normal bone marrow cell in pretreatment (JL1 +) and the case of 

no treating. It is confirmed that the colony of bone marrow subsets is not formed in 

case of pre-treating saporin-conjugated anti-JL-1 antibody to a normal bone 

marrow cell. The result was measured after isolating bone marrow and harvesting 

white blood cells, and isolating and harvesting CD34+ cells by classifying into 

30 JL-1 positive and negative, and putting harvested cells into MethoCult with a 

cytokine. 



FIG. 25 is the graph showing the therapeutic effect of anti-JL1 antibody 

itself and toxin-conjugated anti-JL1 antibody in a leukemia ALL heterograft model, 

FIG. 25A shows the result in CEM7 leukemia model and FIG. 25B shows the 

result in NALM-6 model (Cell line: NALM6 (B-ALL)), respectively. The test was 

5 performed under the following conditions: Mice: NOD-SCID (8/group); inoculation: 

0 day 107cells; administration: 15 |jg/injection + 100 |jg bulk IgG i.v. 1x/week 

starting day 8; end point: paralysis state. 

FIG. 26 shows the level of expression of JL-1 in the major AML blast and 

subset. 

10 FIG. 27 is the graph showing the apoptosis effect by chimeric humanized 

JL-1 (ADCC and CDC), and FIG. 27A is the result of measuring the cytotoxicity by 

using Cell Titer Glo. CEM7 cell line cultured with the effector cell (PBMC) and then 

JL-1 chimeric antibody or control antibody was added. FIG. 27B is the result of 

measuring the cytotoxicity by using Cell Titer Glo. CEM7 cell line was culture with 

15 the culturing media and JL1 chimeric antibody was added together with the rabbit 

complement. As the control group, the lgG1 isotype antibody irrelevant to the 

experiment is used. 

FIG. 28 is the result of showing that the ADCC activity of JL-1 chimeric 

antibody is increased when defucosylated. 

20 FIG. 29 is the graph showing the effect of naked-chimeric antibody in 

CEM7 cell line in vivo. 

FIG. 30 is the result showing the expression of JL1 in the leukemia stem 

cell (LSC) subset. 

FIG. 31 is the graph showing the result of colony forming analysis by the 

25 anti-JL1 antibody conjugated with the toxin (saporin: SAP) in vitro (CCC) (colony 

mean number), and it shows the increased apoptosis effect of antigen-positive 

AML. The cell was put into the stem cell colony matrix with JL1-saporin or mouse 

lgG1-saporin and colony forming was observed. 

FIG. 32 is the graph showing the effect that the anti-JL1 antibody 

30 conjugated with the toxin (saporin: SAP) in vitro (CCC) influences the proliferation 

of antigen-positive major AML. 



FIG. 33 is the graph showing the inhibitory effect of major AML cancer cell 

growth by the antibody linked with the toxin in NSG mouse (in vitro)., 5X107 of 

bone marrow cells was harvested from JL-1+ AML patient and intravenously 

injected to 30 NSG mice irradiated. After 8 weeks, 45 |jg dose of JL1-debouganin 

5 (DB), hlgG1 -DB, or PBS were administered to the mice every week, and the bone 

marrow and spleen were harvested, and subjected to the engraftment and tumor 

production were observed. 

FIG. 34 and FIG. 35 are the results of confirming that various 

humanized/optimized modified antibodies show the equal binding profile, 

10 compared to the original (mouse) JL-1 antibody. CEM7 cell was stained with the 

parent original JL-1 antibody or 3 kinds of antibodies modified by humanization to 

observe. , As results, FIG. 43 indicates that the modified "Combo A" showed the 

best profile, but all other test antibodies showed the significant level of cytotoxicity 

in CEM7 cell. FIG. 35 shows the result of internalization cytotoxicity analysis of 

15 the final 3 modified antibodies, and the cytotoxicity was measured at 3 days after 

mixing the antibody or antihuman IgG-saporin . 

FIG. 36 shows the result of amino acid sequence arrangement of the best 

2 round and 3 round clones, which are the comparison of amino acid sequences 

of parent clone and more humanized clone, respectively. Among them, 153-28 is 

20 derived from 36-10 Q6R, and 257-10 is derived from 45-37. CDRs are 

represented in bold and underlined fonts. 

FIG. 37a is the graph showing the level of binding of ART140 lead 

candidate to IgG in JL-1 positive CEM7 cell by flow cytometry, and FIG. 37b is the 

graph showing the result in the negative control group, U937 cell. 

25 FIG. 38a is the graph showing the level of binding of ART140 lead 

candidate to IgG in JL-1 positive CEM7 cell by cell-based ELISA (living cell in 

suspension) and FIG. 38b is the graph showing the result in the negative control 

group, U937 cell. 

FIG. 39a is the graph showing the level of binding of lead candidate group 

30 and IgG of Quikchange mutant to JL-1 positive CEM by flow cytometry, and FIG. 

39b is the graph showing the result in the negative control group, U937 cell. 



FIG. 40a-40c are the graphs showing the level of binding of IgG of 

Quikchange mutant to JL-1 positive CEM by flow cytometry. 

FIGs. 41a-41c are the graphs showing the result of confirming IgG of 

Quikchange mutant which binds to JL-1 positive CEM7 by cell-based ELISA 

5 (living cell in suspension). 

FIG. 42 is the graph showing the epitope binding activity of chimeric 

antibody DNP001. 

FIG. 43 illustratively shows the amino acid of glycan region in light chain 

variable region to be substituted for preparing the antibody with the variation in 

10 which amino acid residues of glycan region of humanized antibody are deleted. 

FIG. 44 is the result of western blotting variants by using Concanavalin 

A-HRP binding to glycan region for the antibody with the variation in which amino 

acid residues of glycan region of humanized antibody are deleted. 

FIG. 45 is the graph showing the binding capacity of the antibody with the 

15 variation in which amino acid residues of glycan region of humanized antibody are 

deleted. 

FIG. 46 is the graph showing the binding capacity of chimeric anti-CD43 

antibody and humanized anti-CD43 antibody in which amino acid residues of 

glycan region are deleted with the antigen (CD43) positive cell, CEM7 cell. 

20 

[DETAILED DESCRIPTION OF THE EMBODIMENTS] 

Hereinafter, the present invention will be described in more detail with 

examples, but these examples are only for illustrative purpose and are not 

intended to limit the scope of the invention. It is obvious to a person skilled in the 

25 art that the examples described below may be modified without departing from the 

spirit of the invention. 

Example 1. Preparation of anti-CD43 antibody 

1-1. Preparation of mouse antibody 
30 1-1-1. Preparation of cell producing monoclonal antibody 

It was prepared by the fusion of splenocyte of Balb/c white mouse in which 
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a human thymocyte was injected as an antigen and myeloma cell line SP2/0-Ag14 

(ATCC, CRL-1581) of 8-azaguanine resistant mouse. 

107 of human thymocytes (Seoul National University Hospital) were 

intraperitoneally injected into Balb/c white mouse per 2 weeks for 6 weeks to 

5 induce an immune response, and the spleen was extracted at 3 days after the last 

additional inoculation to prepare cell suspension. According to the method of 

Koeler & Milstein (1975), 108of splenocytes and 107of myeloma cells were under 

cell fusion by using 400 of polyethylene glycol. The fused cells were washed and 

then suspended in DMEM culture solution supplemented with 100uM 

10 hypoxanthine, 0.44uM animopterin and 16uM thymidine (HAT culture solution), 

and cells were aliquoted in a 96-well plate, and cultured in a culture medium in 

which 37"C, 5% C02 were supplied. 

When the formation of colony was observed after 2 weeks, the 

supernatant was collected and the antibody titer was measured by using 

15 immunohistochemistry and flowcytometry. 

The positive group meant the case in which 105or more of cells were 

formed per well. The monoclonal cells with high antibody titer were harvested by 

collecting cells in the well in which the colony with high antibody titer of 

supernatant, was formed and subcloned according to the limiting dilution assay 

20 method. The culture solution of monoclonal cells was stored by collecting the 

supernatant for the later experiments. 

1-1-2. Screening of monoclonal cell producing antibody to cell 

surface protein of thymocyte 
25 Frozen tissues of thymus (Seoul National University Hospital) and paraffin 

embedded tissues (Seoul National University Hospital) were sectioned in 4 

micrometer thickness to use. After passing the process of removing paraffin and 

then adding a normal goat serum (BioGenex company product), the paraffin 

embedded tissues were left for 1 hr at the room temperature. After administering 

30 each primary antibody (Dinona) to the tissues and then leaving them in 4 °C cold 

chamber overnight to react, they were washed 3 times with phosphate-buffered 



saline the next day. They were incubated for 1 hr at the room temperature with 

biotinylated goat anti-mouse immunoglobulin (2 drops, DAKO) as the second 

antibody, and then washed 3 times with phosphate-buffered saline, and the 

streptavidin-HRP conjugate was treated. After administering H202-aminoethyl 

5 carbazole solution for 20 min, they were washed 3 times with phosphate-buffered 

saline, and the color development was observed in the optical microscope. 

As a result, the monoclonal cell line H-JL1 producing an antibody which 

specifically reacts only to a human thymocyte could be sorted. The obtained cell 

line was donated to Korean Cell Line Research Foundation (KCLRF) located in 

10 Yeongeon-dong, Jongno-gu, Seoul, Korea in January 13, 1997, and the 

accession number KCLRF-BP-00010 was given. 

The thymus tissues were immunohistochemically stained with the 

supernatant of the selected monoclonal cell line, and it was confirmed that the 

thymocyte was stained as positive (FIG. 10). In addition, the thymocyte stained as 

15 positive exhibited the aspect of being strongly stained in periphery of cell, and 

thereby it was demonstrated that the monoclonal cell line produced the antibody 

to the cell surface protein. 

In order to confirm the reaction of the antibody in the development stage of 

thymocyte, the flow cytometry was carried out. The thymus of human extracted for 

20 heart surgery was cut into small fragments and grounded with a glass slide, and 

the thymocyte was collected. After reacting the antibody (1*10A5 cell/antibody 10 

|jg/mL) for 30 min at 4 "C in the isolated thymocyte, it was washed with cold 

phosphate-buffered saline, and FITC (Fluorescein lsothiocyanate)-linked goat 

anti-mouse immunoglobulin antibody (Jackson ImmunoResearch) was reacted for 

25 30 min at 4 °C. It was then washed with cold phosphate-buffered saline and 5 |jL 

of each PE (phycoerythrin)-linked anti-CD8 antibody (BD Bioscience) and 

APC-linked anti-CD4 antibody (BD Bioscience) were added and reacted for 30 

min at 4 °C. It was washed with cold phosphate-buffered saline and the flow 

cytometry was conducted by using FACSCalibur (Becton Dickinson, Mountain 

30 View, CA). The thymocytes were classified to CD4-CD8-thymocyte -> CD4+CD8+ 
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thymocyte -> CD4+CD8- or CD4-CD8+ thymocyte according to the expression 

aspect of CD4 and CD8, and the antibody reacted to all 4 kinds of thymocytes, but 

in particular, it reacted to CD4+CD8+ thymocyte highly (refer to FIG. 11). The grey 

region in FIG. 11 was the negative control group, and the solid line was the graph 

5 of staining with the sorted antibody. 

1-1-3. Production of monoclonal antibody from sorted monoclonal 

cell line 
of Balb/c mouse was intraperitoneally injected with 0.5 mL of pristane 

io before 3 weeks, and 107of monoclonal cells were cultured in DMEM medium 

comprising 10 % fetal bovine serum and injected in peritoneal cavity of those mice, 

and then hydrops abdominis of mouse was collected after 2-3 weeks. 5-10 mg/mL 

of high concentration antibodies were obtained from the hydrops abdominis. 

To purity antibodies from the hydrops abdominis, Q-sepharose 

15 (Pharmacia product) chromatography and hydroxylapatite (Bio-gel HTP Gel, 

Pharmacia product) chromatography were conducted. 3.14 g of ammonium 

sulfate ((NH4)2S04) per 10 mL of hydrops abdominis was added and dissolved 

on ice slowly (50 % (NH4)2S04 precipitation). This mixture was centrifuged at 

15,000 rpm for 30 min, and the precipitate was dissolved in deionized water, and 

20 then was dialyzed in 1 L of buffer solution (20 mM phosphate, pH 7.4). 

The solution passed Q-sepharose column equilibrated with a buffer 

solution (20 mM phosphate, pH 7.4) in advance and was adsorbed, and then the 

concentration gradient of NaCI was flowed to a linear gradient from 0 M to 0.8 M 

by using buffer solution I (20mM phosphate, pH 7.4) and buffer solution 11 (20 

25 mM phosphate, 0.5M NaCI, pH 7.4), to obtain eluates. Each fraction was the 

collected fraction containing plenty of antibodies by 15 % SDS-PAGE. The 

fraction was dialyzed with buffer solution (20 mM phosphate, pH 6.8), and 

adsorbed by passing the hydroxylapatite column equilibrated with buffer solution 

(20 mM phosphate, pH 6.8) in advance, and then the concentration gradient of 

30 phosphate was flowed to a linear gradient from 0 M to 0.3 M by using buffer 

solution III (20 mM phosphate, pH 6.8) and buffer solution IV (300 mM 



phosphate, pH 6.8), to obtain eluates. The fraction was collected only in the 

fraction having 95% or more of purity of antibody by 15% SDS-PAGE. By the 

experiment, 5-10 mg of monoclonal antibody per 1 ml of hydrops abdominis could 

be collected. 

5 The obtained antibody was called YG5. 

1-1-4. Analysis of epitope of CD43 

construction of structure comprising CD43 partial fragment> 
As shown in FIG. 12, each CD43 deletion mutant was constructed, and 

10 the reactivity of YG5 antibody to the deletion mutant was tested, and analyzed for 

the epitope of CD43. CD43 protein (NCBI Accession No. M61827.1) was 

composed of the total 400 amino acids, and the amino acid sequence from no. 1 

to no. 19 was the signal sequence, and the amino acid sequence form no. 20 to 

no. 254 was the extracellular domain, and the amino acid sequence from no. 255 

15 to no. 277 was the transmembrane domain, and the amino acid sequence from no. 

278 to no. 400 was the intracellular domain. 

After constructing a DNA structure in order that each deletion mutant was 

expressed at the C-terminus of Glutathione-S- transferase (GST), it was inserted 

to pGEX-2T (Pharmacia Biotech Inc., Piscataway, NJ) vector. Hereinafter, the 

20 vector comprising the amino acid sequence from no. 1 to no. 253 of CD43 protein 

was called pGEX1-253, and the vector comprising the amino acid sequence from 

no. 1 to no. 87 was called pGEX1-87, and the vector comprising the amino acid 

sequence from no. 1 to no. 87 of CD43 protein was called pGEX1-81, and the 

vector comprising the amino acid sequence from no. 1 to no. 75 of CD43 protein 

25 was called pGEX1-75, and the vector comprising the amino acid sequence from 

no. 1 to no. 70 of CD43 protein was called pGEX1-70, and the vector comprising 

the amino acid sequence from no. 70 to no. 98 of CD43 protein was called 

PGEX70-98, and pGEX71-81, pGEX76-81, pGEX73-81, and pGEX73-80 were 

named under the same principle as above. 

30 The sequence encoding the deletion mutant was amplified from human 

CD43 cDNA, and PCR primers were constructed from the sequence on 



Genebank, and BamHI/EcoRI or BamHI/Bglll restriction enzyme site was included. 

PCR products were cut with BamHI/EcoRI or BamHI/Bglll and linked to pGEX-2T 

of same restriction enzyme site, and then transformed into E. coli competent 

TOP10F' cell [F' [laclq, TnlO(TetR)], mcrA, D(mrr-hsdRMS-mcrBC), 80lacZDM15, 

5 lacX74, deoR, recA1, araD139 D(ara-leu)7697, galK, rpsL(StrR), endA1, nupG]. 

The sequence of transformant was analyzed, thereby reconfirmed the sequence 

of deletion mutant. 

<Expression of GST-CD43 deletion mutant fusion protein> 

10 The transformed E. coli TOPIO cell was cultured at 37 °C in LB medium 

in which 50 |jg/mL of ampicillin was added overnight and the cultured cell was 

diluted 20-fold with LB medium, and then it was cultured for 3 to 4 hours to be OD 

0.6. IPTG (Sigma Chemical Co., St. Louis, MO) was added to cultures at the final 

concentration 1 mM and it was cultured for additional 4 hours, and then it was 

15 centrifuged at 6,000 g for 15 min. After collecting cells only cells and which was 

suspended with 3 ml of lysis buffer solution (50 mM Tris, pH 8.0, 1 mM EDTA, 100 

mM NaCI) per 1 g cell, the final concentration 0.2 mM of phenylmethylsulfonyl 

fluoride (Sigma Chemical Co.) was added and then placed on ice for 30 min. 

20 <CD43 epitope analysis> 

After the lysates of each transformants expressing the total 11 kinds of 

deletion mutants were subjected for 10 % SDS-PAGE, western blot was 

performed with YG5 antibody and anti-GST antibody, respectively. 

FIG. 13 is the western blot confirming the reactivity of YG5 antibody to 11 

25 kinds of deletion mutants, where A is the case of using YG5 antibody, and B is the 

case of using GST antibody. In addition, lane 1 was pGEX1-253, and lane 2 was 

pGEX1 -98, and lane 3 was pGEX1 -87, and lane 4 was pGEX1 -81, and lane 5 was 

pGEX1-75, and lane 6 was pGEX1-70, and lane 7 was pGEX70-98, and lane 8 

was pGEX71-81, and lane 9 was pGEX73-81, and lane 10 was pGEX76-81, and 

30 lane 11 was pGEX73-80, and lane 12 was pGEX-2T, and lane 13 was human 

thymocyte. As shown in FIG. 13, the minimum unit of deletion mutant having the 



reactivity to YG5 antibody was confirmed as pGEX73-81, and thereby it was 

demonstrated that the antigenic determinant of CD43 was the amino acid 

sequence from no. 73 to no. 81 (Glu Gly Ser Pro Leu Trp Thr Ser lie; SEQ ID NO: 

4). 

5 To sum up the examples, it was demonstrated that YG5 directly 

recognized the amino acid sequence from no. 73 to no. 81, not glycocomponent 

of CD43 glycoprotein, that is different from conventional other antibodies. This 

sequence was exposed mainly in lymphocyte progenitor ceil and thymocyte in the 

development stages of hemoblast, and thereby YG5 antibody recognized it, and it 

10 was covered by glycosylation or structural changes around the amino acid 

sequence from no. 73 to no. 81 in hematopoietic stem cell, but mature white blood 

cell and thrombocyte, and thus YG5 antibody could not recognize it. 

1-2. Chimeric antibody preparation 
15 Based on the amino acid sequence of the constructed anti-CD43 mouse 

antibody YG5, the anti-CD43 chimeric antibody was prepared. 

1-2-1. Plasmid preparation 

For the expression of anti-CD43 chimeric antibody, the plasmid for heavy 

20 chain expression and light chain expression were prepared, respectively. The 

pOptiVEC (Invitrogen Company) vector was used for the plasmid for heavy chain 

expression, and pcDNA3.3 (Invitrogen Company) vector was used for the plasmid 

for light chain expression. cDNA coding variable regions of heavy chain and light 

chain for antibody expression was cloned by using Ig-Primer sets (Novagen 

25 Company), and it was inserted to pGem-T vector (Promega Company), and then 

DNA sequence was confirmed by sequencing, and the mouse antibody gene was 

confirmed by IMGT site (www.imgt.org). 

In order to express cDNA coding variable region and cDNA encoding 

invariable region of each antibody as a consecutive amino acid sequence without 

30 insertion of additional amino acid, the gene fragments in which the coding 

sequence of the cloned variable region linked with known human igG1 invariable 

59 

http://www.imgt.org


region (heavy chain) and kappa invariable region (light chain) coding sequence 

were synthesized (Bioneer Inc), respectively. After the heavy chain and light 

chain expressed genes synthesized as above were cut with restriction enzymes 

Xho I and Sal I, the heavy chain gene fragment was ligated into pOptiVec vector, 

5 and the light chain gene fragment was ligated into pcDNA3.3 vector, respectively, 

thereby constructing the complete plasmid for antibody expression 

(pcDNA3.3-anti-CD43 light chain expression plasmid and pOptiVEC-anti-CD43 

heavy chain expression plasmid). The process of construction of the heavy chain 

and light chain expression plasmids was schematically shown in FIG. 14. 

10 

2-1-2. Transformation 
The transformation process was performed by transfecting the 

constructed pcDNA3.3-anti-CD43 light chain expression plasmid and 

pOptiVEC-anti-CD43 heavy chain expression plasmid into DG44 cell (Invitrogen) 

15 derived from CHO. 

At first, suspended DG44 cell was adapted to MEMa medium containing 5 % 

FBS at 3 days before transfection, thereby converting it to adsorbed cell to be 

adapted for increasing the efficiency of transfection. The transfection was 

conducted in 6 well plate by using Effectene transfection regent (QIAGEN 

20 Company). The adapted DG44 cell subcultured at the concentration of 1><105 

cells/well one day before transfection was prepared, and the amount of DNA used 

for transfection was used in the same amount of 2 M9 each of 

pcDNA3.3-anti-CD43 light chain expression plasmid and pOptiVEC-anti-CD43 

heavy chain expression plasmid. The transfection was performed for 48 hours. To 

25 sort the transfected cell group, flow cytometer and Enzyme Linked 

Immunosorbent Assay (ELIA) were conducted, as a result, two clones of E#4, E#5 

were selected. The selected cell group was cultured in MEMa selection medium 

comprising 5 % Dialyzed Fetal Bovine Serum containing 30 nM Methotrexate 

(MTX) and 400 (jg/mL of G418 (Geneticin) and the concentration of MTX and 

30 G418 was increased gradually to select the transformed cell group. 
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2-1-3. Transformed cell culture and antibody purification 
The transfected cell group selected above (24.0x105 cells/mL or more, 

viability (%) 90 % or more) was cultured until the expression level reached by 600 

mg/L (according to IPC (in-process control) standard) in power CH02 CDM 

5 (Lonza; final medium amount 880 L) under the condition of 37 °C and 5 % C02. 

After cell clarification (using POD filter (1.1/0.2 |jm)) process by collecting 

800 L of culture solution obtained as above, the antibody was purified by 3 stages 

column process (Protein A affinity chromatography (stationary phase: ProteinA, 

equilibrium buffer solution: 50 mM Sodium phosphate, 50 mM sodium chloride, 

10 pH 7.5, elution buffer solution: 20 mM sodium citrate pH3.0); cation exchange 

chromatography (stationary phase: SP FF, equilibrium buffer solution: 20 mM 

sodium citrate pH 5.5, elution buffer solution: 20 mM Sodium citrate, 150 mM, 

sodium chloride, pH 6.1); anion exchange chromatography (stationary phase: Q 

FF, equilibrium buffer solution: 20 mM Soidum citrate, pH 6.5)). 

15 The chromatography condition was as follows: 

Protein A Cation exchange Anion exchange 

Colum type Mabselect sure SP FF Q FF 

Colum controller 
6mm Bioprocess 

(CL-3271) 

10 

mm Bioprocess( 

CL-3201) 

10 

mm Bioprocess 

(CL-3201) 

Column size BPG 200 BPG 300 BPG 300 

Column volume 6.5 L 14.0 L 14.0 L 

Column Height 20 cm 20 cm 20 cm 

Flow rate 62.8 L/hr 141 L/hr 141 L/hr 

The formulal ion of the final crude liquid was completed by simultaneously 

performing buffer change and concentration processes through 

ultrafiltration/diafiltration (UF/DF) process, and the concentration of the final 

protein was adjusted to 11.5 mg/mL. 

20 The anti-CD43 chimeric antibody was obtained by the process as above, 

and named DNP001. 
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2-1-4. Confirmation of binding capacity of epitope region of chimeric 
antibody 

In order to confirm that the prepared chimeric antibody DNP001 (having 

the same CDR region as mouse antibody) bound to the same epitope as the 

5 mouse antibody, the synthesized epitope peptide was chemically combined to 

bovine serum albumin (BSA) protein, and then ELISA was conducted. 

- epitope peptide synthesis sequence (named DN2) 

EGSPLWTSIGASTGSC (SEQ ID NO: 129; epitope was represented by 

underlining) 

10 The DN2 peptide-BSA conjugate was prepared by conjugating the 

synthesized DN2 peptide into BSA protein through EDC linker. Then, the molar 

ratio of peptide : BSA protein was 15:1. 

After coating the prepared DN2 peptide-BSA conjugate at 50 |jg/mL per 

well, the chimeric antibody DNP001 was incubated at various concentration 

15 gradients. Next, the antibody linked to the conjugate was detected by measuring 

the reactivity of the chimeric antibody to the DN2 peptide-BSA conjugate. The 

linked antibody was detected by anti-human antibody-HRP (anti-human Ig-HRP), 

and the OD values at 450nm were measured and shown in the following table and 

FIG. 42. 

Chi. Ab (ug/ml) OD value 

100 1.878 

50 1.398 

25 0.803 

12.5 0.5 

6.25 0.327 

3.13 0.204 

1.56 0.137 

0 0.007 

20 As shown in the result of the table and FIG. 42, it was demonstrated that 

chimeric antibody DNP001 bound to the epitope peptide in a concentration 
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dependent manner. 

Example 2: Investigation of expression level of CD43 epitope in 
human solid cancer cell lines 

5 In order to investigate the expression level of CD43 in various solid cancer 

cell lines, immunostaining and flow cytometry were conducted. 

The information of cell lines used for analysis was as follows: 

Name Origin Histopathology Accession NO. 

SNU-1 
stomach, 

gastric 
adenocarcinoma 

ATCC, CRL-5971 

SNU-719 stomach 
adenocarcinoma, 

primary 

KCLB, No.00719 

NCI-N87 stomach 
carcinoma; metastatic 

to liver 

ATCC, CRL-5822 

AGS stomach adenocarcinoma ATCC, CRL-1739 

HT29 colon adenocarcinoma ATCC, HTB-38 

LS174T colon 

Dukes' type B, 

colorectal 

adenocarcinoma 

ATCC, CL-188 

HCT116 colon colorectal carcinoma ATCC, CCL-247 

C3A liver 
hepatocellular 

carcinoma 

ATCC, CRL-10741 

HepG2 liver hepatoblastoma ATCC, HB-8065 

PLC/PRF/5 liver hepatoma ATCC, CRL-8024 

Specifically, each cell line was inoculated and cultured in 100 mm of cell 

culture container, and when 70~80 % of surface was concentrated with the culture 

10 cell, the culture cell was washed with phosphate-buffered solution and then 

treated with Trypsin-EDTA (Invitrogen), and dissociated, and then centrifuged. 

The precipitated cell was suspended in buffer solution again and aliquoted 1 x 105 

each, and 1.5 |JL of the anti-CD43 antibody (YG5)-phycoerythrin (PE) prepared in 

the example 1-1 was added and reacted in a 4 °C refrigerator for 20 min. After 
63 



reaction at 4 °C for 20 min, cell was washed with 4 ml of buffer solution (1 x 

Phosphate Buffered Saline, PBS buffer) again, then it was analyzed with Flow 

Cytometer (Becton, Dickinson and Company, Franklin Lakes, NJ, USA). For 

comparison, the same test using DFT-1 antibody (2 |JL, Ancell corporation) 

5 instead of the anti-CD43 antibody was performed. 

The obtained results were shown in FIG. 1 and FIG. 2a-2c. In FIG. 1, X 

axis showed the expression level of antigen CD43 which reacts to the antibody 

YG5 in quoted cell line and Y axis indicated Reading cell numbers (counts). As 

shown in FIG. 1 and FIG. 2a-2c, approximately 60 % of expression level was 

10 shown in Duke's type B adenocarcinoma (LS174T) in rectal cancer, and 

approximately 50, 37 % of expression level was shown in HCT116, HT29, and the 

expression of CD43 (epitope) was confirmed in other various kinds of solid cancer 

cell lines. 

15 Example 3: Test of cytotoxicity of anti-CD43 antibody to cancer cell 

(in vitro) 
3-1. Preparation of antibody-toxin conjugate 
The saporin (Sigma, St. Louis, MO) conjugation of monoclonal antibody 

was conducted according to the conventional method (Polito et al., 2004). After 

20 dissolving the antibody (DNP001; prepared in example 1-2) and saporin at the 

concentration of 2 mg/mL (antibody concentration) and 8 mg/mL (saporin 

concentration), respectively in 50 mM sodium borate buffer (pH 9.0), 

2-iminothiolane (Sigma) was treated at the concentration of 0.4 mM and 1.0mM, 

respectively. Afterward, the antibody and saporin were mixed at the ratio of 10 :1 

25 and reacted at the room temperature for 16 hours, and the antibody-saporin 

conjugate was purified by gel filtration. Hereinafter, the prepared conjugate was 

described as anti-CD43-saporin conjugate. 

Referring the method above, anti-CD43-MMAE conjugate in which 

anti-CD43 antibody (DNP001; prepared in example 1-2) and monomethyl 

30 auristatin E (MMAE; Creative Biolabs) were conjugated, anti-CD43-DM1 

conjugate in which anti-CD43 antibody (DNP001) and 



N2'-diacetyl-N2'-(3-mercapto-1-oxopropyl) maytansine (DM1; The Chemistry 

Research Solution LLC) were conjugated, and anti-CD43-Duocarmycin conjugate 

in which anti-CD43 antibody (DNP001) and Duocarmycin(The Chemistry 

Research Solution LLC) were conjugated, and anti-CD43 antibody 

5 (DNP001)-DM1 conjugate were prepared, respectively. 

3-2. Cytotoxicity of anti-CD43 antibody-toxin conjugate to stomach 
cancer cell 

The cytotoxicity of the antibody-toxin conjugates prepared in the example 

10 3-1 (anti-CD43-saporin conjugate, anti-CD43-DM1 conjugate, anti-CD43-MMAE 

conjugate, and anti-CD43-Duocarmycin conjugate) to the stomach cancer cell 

was tested. 

The day before the test, stomach cancer cell lines NCI-N87, AGS, and 

SNU719 were respectively plated at 4x103 per well. The each antibody-toxin 

15 conjugate was treated to each stomach cell line at the concentration of 10000 

ng/mL (in case of (anti-CD43 antibody)-MMAE conjugate and (anti-CD43)-DM1 

conjugate) or 1000 ng/mL (in case of (anti-CD43)-Duocarmycin conjugate). 

Afterward, 10 |JL of EzCytox (Daeil lab, Korea) was added to each well after 24 

hours, 48 hours, and 72 hours, and cells were cultured in a 37 °C CO2 container, 

20 and then their viability were measured by microspectrophotometry. 

The cytotoxicity of each conjugate obtained was shown in FIG. 3 

((anti-CD43 antibody)-MMAE conjugate), FIG. 4 ((anti-CD43)-DM1 conjugate) 

and FIG. 5 ((anti-CD43)-Duocarmycin conjugate). The cytotoxicity was calculated 

with the following equation: 

25 Cytotoxicity (%) = [1 -(the number of survived cells/the number of initial 

cells)] x 100 

As shown in FIGs. 3, 4 and 5, it was confirmed that the anti-CD43-DM1 

conjugate and anti-CD43-MMAE conjugate showed the cytotoxicity in all 3 kinds 

of cell lines, and the anti-CD43-Duocarmycin conjugate showed the cytotoxicity in 

30 NCI-N87 and AGS. 
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Example 4: Test of anti-cancer effect of anti-CD43 antibody in animal 
model (in vivo) 

4-1. Preparation of stomach cancer animal model (Tumorigenesis) 
The stomach cancer model was prepared by using the cell lines in which 

5 CD43 expression was confirmed in the result of example 2 (NCI-N87; ATCC, 

CRL-5822). At first, 2.8X107 of NCI-N87 cells were prepared. The prepared cells 

were subcutaneously inoculated 5X106 cells/100 |JL (RPMI) into the right side of 

nude mice. The inoculated nude mice were arranged into the control group (PBS 

administration) and test group, and the anti-CD43 antibody (DNP001) prepared in 

10 the example 1-2 was injected into the tail vein in an amount of 12 mg/kg 2 times 

per week for 3 weeks at 3 days, or 0.2 mg/kg of the anti-CD43-Duocarmycin 

conjugate (DNP001-Duocarmycin) prepared in the example 3-1 was 

intraperitoneally injected once per week for 3 weeks, after inoculating the cancer 

cell. The size of tumor was measured before administrating the therapeutic agent 

15 2 times per week, and the size of tumor was calculated by the following equation: 

Tumor size (mm3) = (major axis X minor axis2) / 2 

The obtained result was shown in FIG. 6. As shown in FIG. 6, it was 

confirmed that the growth of tumor began to be inhibited in DNP001-Duocarmycin 

administration group (D-Duo) compared to the control group from 7th day after 

20 starting the test. 26 days after starting the test, the mean tumor sizes of mice 

administered with DNP001-Duocarmycin, DNP001 alone, and PBS were 447.2 

mm3, 510.9 mm3, 784.6 mm3, respectively. In case of the group in which the 

anti-CD43-Duocarmycin conjugate and anti-CD43 antibody were administered, 

the growth of tumor was suppressed by approximately 43% and 34 %, 

25 respectively, compared to the control group. This result exhibited the significant 

inhibitory effect of growth of stomach cancer of the anti-CD43 antibody alone and 

anti-CD43-Duocarmycin conjugate. 

Example 5: Investigation of distribution of CD43 in human solid 
30 cancer tissue 

In addition to stomach cancer, to confirm the expression of CD43 and the 
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possibility to test the therapeutic efficacy in various solid cancer, (stomach 

cancer, signet ring cell stomach cancer, breast cancer, ductal infiltrating 

adenocarcinoma among breast cancer, renal cancer, pancreatic cancer, 

gallbladder cancer, cervical cancer, uterine cervix cancer, bladder cancer, 

5 granulocytic sarcoma) targeting CD43, immunohistochemistry was performed in 

various human origin tumor tissues. 

The immunohistochemical staining was progressed in the following order. 

As the solid cancer tissue, the paraffin embedded solid cancer tissue (Chungbuk 

National University Hospital) was used. At first, the paraffin solid cancer slide was 

10 under the de-paraffin process of 3 times of xylene for 10 min each, twice of 100 % 

alcohol for 5 min each, 80 % alcohol for 3 min, 50 % alcohol for 1 min, 20 % 

alcohol for 1 min, and then washed with running water twice. Then, it was soaked 

in 1 x TBS (Tris-buffered saline) for 10 min. To regenerate antigen in tissue, 10 

mM HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, pH 8.0) buffer 

15 was added and proceeded in a microwave for 15 min and rapidly cooled in 

running water, and the slide was then soaked in 1 x TBS for 20 min. The 

endogenous peroxidase was removed with 0.1 % H2O2+ 100 % methanol for 10 

min and washed with running water twice. Then, to remove the non-specific 

reaction of biotin and antigen-antibody, the blocking process was proceeded. The 

20 blocking process was performed by dropping 4 drops of biotin solution and 

reacted at the room temperature for 15 min. After dropping 4 drops of avidin 

solution (VECTOR laboratories) to the tissue, it was reacted at the room 

temperature for 15 min and then washed with 1xPBS. 

10 MQ/mL, 5 (jg/mL each of the anti-CD43 (YG5) antibody and DFT-1 

25 antibody (control group; Ancell corporation) prepared in the example 1-1 were 

suspended in 150 pL of 1 x TBS to cover the tissue, and it was reacted at the 

room temperature for 30 min. After washing it with 1 x TBST (1 x TBS+ 0.1 % 

tween 20) 3 times for 15 min each, the second antibody (anti-mouse/rabbit HRP; 

DAKO) was covered to the tissue 2 drops each, and reacted at the room 

30 temperature for 30 min. Then, after washing it with 1 x TBST (1 x TBS+ 0.1% 

tween 20) 3 times for 15 min each, the color development reaction was carried out 



with DAB (Diaminobenzidine). After washing it with 1 x TBS for 5 min twice and 

counter staining, it was washed with running water. Then, after the dehydration 

process was proceeded, it was mounted. 

The obtained result was shown in FIG. 7 and FIG. 8 and Table 1. The 

5 criteria to determine the CD43 positivity in each tissue were as follows: negative: 

0, positive: classified into 1 to 3 grades according to the level of staining of YG5 in 

the tumor region. 

[Table 1] 

Table 1. Expression of CD43 in various cancer tissue section 

Origin Total (n) Positive (n) %, positivity 

Stomach 213 179 84 

Breast 231 90 39 

Lung 28 13 46 

Kidney 54 5 9 

Pancreas 30 3 10 

Thyroid 21 1 5 

Gall bladder 4 1 25 

Uterus 2 1 50 

Urinary bladder 5 2 40 

Cervix 4 1 25 

(In the table 1, 

10 Positivity means the numerical value obtained by dividing the number of 

positive tissue except for the negative tissues in which YG5 was not stained by 

the number of total tissues of corresponding cancer; 

Total means the total number of tissues used for staining; 

Positive means the number of tissues showing a positive reaction to YG5 

15 among tissues used, respectively) 

As confirmed in table 1, FIG. 7 and FIG. 8, it was demonstrated that CD43 

was expressed in tumors which occurred in an epithelial cell mainly such as 

stomach cancer, signet ring cell stomach cancer, breast cancer, ductal infiltrating 
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adenocarcinoma among breast cancer, renal cancer, pancreatic cancer, 

gallbladder cancer, cervical cancer, uterine cervix cancer, bladder cancer, 

granulocytic sarcoma, etc. 

5 Example 6: CD43 expression in cancer stem cell of stomach cancer 

The level of expression of CD43 in cancer stem cells of various tumors 

was tested. CD44 and CD133 (Prominin-1) were publicly known cancer stem cell 

markers. The cancer stem cell markers CD44 and CD133 were triple-stained to 

confirm the CD43 expression, thereby demonstrating that CD43 was expressed in 

10 CD44 or CD44+CD133+ positive group. NCI-N87 cell was inoculated and cultured 

in 100 mm of cell culture container, and when 70-80 % of surface was 

concentrated with the culture cell, the culture cell was washed with 

phosphate-buffered solution and then treated with Trypsin-EDTA (Invitrogen), and 

dissociated, and then centrifuged. The precipitated cell was suspended in buffer 

15 solution again. After reacting them with anti-CD44-allophycocyanin (APC) (10 |jL, 

Miltenyi Biotec), anti-CD133-fluorescein isothiocyanate (FITC) (10 ML> Miltenyi 

Biotec), and anti-CD43 antibody (prepared in example 1; YG5)-phycoerythrin (PE; 

1.5 ML Dinona) in a 4 °C refrigerator for 20 min, the unreacted antibody was 

washed and fixed with 1 % paraformaldehyde. Cells were then analyzed by Flow 

20 Cytometer (Becton, Dickinson and Company, Franklin Lakes, NJ, USA). The 

same test using mouse lgG1 instead of the anti-CD44 antibody and anti-CD133 

antibody as a negative control group was performed. 

The obtained result was shown in FIG. 9. 

As shown in FIG. 9, as the result of confirming the expression of CD43 in 

25 cancer stem cells of stomach cancer, it was confirmed that CD43 was positive in 

cells in which markers differentiating cancer stem cells of stomach cancer (CD44 

or CD133) were positive. This result showed that the anti-CD43 antibody 

according to the present invention could specifically bind to CD43 expressed on 

the surface of cancer stem cells of stomach cancer. 

30 

Example 7: Investigation of expression of CD43 in various solid 
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cancer stem cells 
The expression of CD43 in cancer stem cells of CD43 positive solid 

cancer quoted in the example 5 was confirmed by the same method quoted in the 

example 6. 

5 Cells originated from each CD43 positive tissue disclosed in the example 

5 (breast cancer, lung cancer, rectal cancer, liver cancer and gallbladder cancer, 

renal cancer, pancreatic cancer, thyroid cancer, prostate cancer, cervical cancer, 

uterine cervix cancer, bladder cancer-originated cell lines) were used. Each cell 

was inoculated and cultured in 100 mm of cell culture container, and when 70-80 % 

10 of surface was concentrated with the culture cell, the culture cell was washed with 

phosphate-buffered solution and then treated with Trypsin-EDTA (Invitrogen), and 

dissociated, and then centrifuged. The precipitated cell mass was suspended in 

buffer solution again and reacted with 100-fold diluted anti-CD44-allophycocyanin 

(APC), anti-CD44-allophycocyanin (APC), anti-CD326 (EpCAM)-allophycocyanin 

15 (APC), anti-CD133-fluorescein isothiocyanate (FITC), anti-CD43 

antibody-phycoerythrin (PE) in a 4 °C refrigerator for 20 min. The unreacted 

antibody was washed and fixed with 1 % paraformaldehyde, and then cells were 

analyzed by Flow Cytometer (Becton, Dickinson and Company, Franklin Lakes, 

NJ, USA). 

20 As a result, as the result of confirming the CD43 expression in cancer 

stem cells of CD43 positive tissue originated cells in the example 5, it was 

confirmed that CD43 was positive in cells in which markers differentiating each 

cancer stem cell (CD44, CD133, or EpCAM) were positive. 

25 Example 8: Test of CD43 expression in cancer stem cell of fresh 

cancer tissue of patient 
Based on the result of the example 5, the expression of CD43 was tested 

after classification using cancer stem cell markers in cancer tissues of patient. 

The fresh cancer tissue of patient was finely monoclonalized. The 

30 monoclonalized tumor cell was centrifuged at 1700 rpm for 3 min and then the 

supernatant was removed, and it was resuspended to 10 mL medium containing 



10 % FBS and then centrifuged at 1700 rpm for 3 min. The supernatant was 

removed and it was resuspended with 10 mL 1 X PBS, and then counted. Cells 

were distributed to FACS tubes, and then after reacting them with 

anti-CD44-allophycocyanin (APC), anti-CD44-allophycocyanin (APC), anti-CD326 

5 (EpCAM)-allophycocyanin (APC), anti-CD133-fluorescein isothiocyanate (FITC), 

anti-CD43 antibody-phycoerythrin (PE) in a 4 °C refrigerator for 20 min, the 

unreacted antibody was washed and fixed with 1 % paraformaldehyde, and then 

cells were analyzed by Flow Cytometer (Becton, Dickinson and Company, 

Franklin Lakes, NJ, USA). 

10 As above, as the result of testing the CD43 expression in cancer stem 

cells of stomach cancer in cancer stem cells of cancer tissues of patient, it was 

confirmed that CD43 was positive in cancer stem cells originated from cancer 

tissues of patient. 

15 Example 9: Inhibition of colony formation of cancer stem cell by 
anti-CD43 antibody (in vitro) 

It was confirmed that the colony formation of CD43 positive stem cells in 

the CD43-positive solid tumor presented in Example 5 was inhibited by the 

anti-CD43 antibody was confirmed in Example 6. Cells originated from each 

20 CD43 positive tissue disclosed in the example 5 (breast cancer, lung cancer, 

rectal cancer, liver cancer and gallbladder cancer, renal cancer, pancreatic cancer, 

thyroid cancer, prostate cancer, cervical cancer, uterine cervix cancer, bladder 

cancer-originated cell lines) were used. Each cell line was inoculated and cultured 

in 100 mm of cell culture container, and when 70-80 % of surface was 

25 concentrated with the culture cell, the culture cell was washed with 

phosphate-buffered solution and then treated with Trypsin-EDTA (Invitrogen), and 

dissociated, and then centrifuged. The precipitated cell mass was suspended in 

buffer solution again and the anti-CD43 antibody was added at the concentration 

of 20 |jg/mL per 107 of tumor cells and reacted in a 4 °C refrigerator for 20 min, 

30 and then unreacted antibody was washed with 1 X PBS. After adding 20 |JL of 
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magnetic bead-boung IgG, it was reacted in a 4 °C refrigerator for 15 min and 

then washed with 1 X PBS, and CD43 positive cells were classified by MACS 

separating system. 

After reacting the classified CD43 positive cells or negative cells with 

5 anti-CD44-allophycocyanin (APC), anti-CD326(EpCAM)-allophycocyanin (APC), 

anti-CD133-fluorescein isothiocyanate (FITC), anti-Mignetic Bead 

antibody-phycoerythrin (PE, 20ul, Miltenyi Biotec) in a 4 °C refrigerator for 15 min, 

it was washed and fixed with 1 % paraformaldehyde, and then analyzed by Flow 

Cytometer (Becton, Dickinson and Company, Franklin Lakes, NJ, USA). 

10 The CD43 positive cells or negative cells obtained from the examples 

were added in ultra low attachment 6-well plates (Corning Inc., Corning, NY, USA) 

at the number of 5,000 per well in the well containing serum-free media (100 lU/ml 

penicillin G, 100 |jg/mL streptomycin, 20 ng/mL human recombinant epidermal 

growth factor (hrEGF), 10 ng/ml human recombinant basic fibroblast growth factor 

15 (hrbFGF), 2 % B27 supplement without vitamin A, 1 % N2 supplement (Invitrogen, 

Carlsbad, CA, USA) were comprised). Then, the anti-CD43 antibody and control 

antibody were added 100 jjg/mL each and cultured. Afterward, spheres were 

observed. The same experiment was conducted by classifying CD43 positive cells 

in fresh cancer tissues of patient. 

20 As a result, it was confirmed that the tumorigenesis of cancer stem cell 

was inhibited, compared to the control group, as the result of administering the 

anti-CD43 antibody to CD43 positive cancer stem cells of various tumors and 

cancer tissues of patient. This result showed the significant inhibitory effect of 

oncogenesis of cancer stem cell of anti-CD43 antibody. 

25 

Example 10: Test of anti-cancer effect of anti-CD43 antibody in 
various caner animal models (in vivo) 

The animal model was prepared by using cell lines in which CD43 

expression was confirmed in the results of the examples 7 and 8 and fresh cancer 

30 tissues, and the method was same as the example 4. The mice were randomly 

assinged into the control group (PBS administration), and test group, and the 



anti-CD43 antibody (DNP001 mAb) prepared in the example 2 was injected into 

the tail vein in an amount of 8 mg/kg 2 times per week for 3 weeks, or 0.2 mg/kg, 

0.5 mg/kg, 1 mg/kg, 5 mg/kg of the anti-CD43-saporin, DM1, MMAE, 

Duocarmycin conjugate prepared in the example 3-1 was intraperitoneally 

5 injected once per week for 3 weeks, at 3 days after inoculating cancer cells. 

Example 11: Test of change of binding capacity to normal blood cell 
after neuraminidase treatment 

It was confirmed whether there was change of binding capacity to the 

10 normal lymphocyte in which the antibody recognizing CD43 expressed in normal 

blood (DFT-1) and the anti-CD43 antibody (YG5) recognizing tumor-specific 

CD43 were treated with neuraminidase. 

10 mL of blood was gathered from health people, and 40 mL of red blood 

cell lysis solution (RBC lysis solution; NH4CI, NaHC03, EDTA pH8.0) was added 

15 into the blood, and lysed at the room temperature for 10 min. The blood in which 

red blood cells were lysed was centrifuged at 1700 rpm for 5 min and then the 

supernatant was removed, and it was washed with 10 mL of PBS twice. 3*106 of 

lymphocytes were suspended in 130 |JL of the obtained red blood cell lysis 

solution above, and 50 (JL of neuminidase (ELPIS, Korea) and 20 |JL of buffer 

20 were added. And then, cell was reacted at 37 °C for 50 min, and washed with 

PBS. In order to confirm whether there was change of epitope of antibody 

recognizing CD43 by the neuraminidase, FITC and PE-bound DFT-1 and YG5 

antibodies were added into the cell and after reacting at 4 °C for 15 min, the cell 

was then washed with 4ml of PBS. The cell was then measured with flow 

25 cytometry and the titer to the normal lymphocyte was measured. 

The result of confirming the titers of two antibodies to CD43 obtained 

above (DFT-1 and YG5) was shown in FIG. 15. As shown in FIG. 15, it was 

confirmed that DFT-1 showed high titer before treating the neuraminidase, but did 

not after treating the neuraminidase, whereas, YG5 did not exhibit the titer before 

30 treating the neuraminidase, but 16.16 % of titer was shown after treating the 

neuraminidase. As a result, it was confirmed that the anti-CD43 antibody (YG5) 



according to the present invention did not recognize the sialylated epitope of 

CD43 protein, and this showed that the anti-CD43 antibody according to the 

present invention did not bind to the normal cell and specifically bound to the 

cancer cell, in particular, cancer stem cell. 

5 

Example 12: Test of cross-reactivity to CEACAM5 and CEACAM6 
5F1 clone known to recognize CD43 protein was known to simultaneously 

recognize CD43 and CEACAM6 and bind to fucosylated position of two proteins. 

It was tested that the anti-CD43 antibody showed the cross-reactivity with 

10 CEACAM5 and CEACAM6, and the change of the binding capacity of anti-CD43 

antibody by the glycosylation change of CD43 epitope by kifunensine and 

fucosidase was tested. 

After rCEACAM5-hFC (Sinobiologics, Cat. No: 11077-H03H-50) and 

rCEACAM6-hFC (DinonA inc.) recombinant proteins were added to maxisorp 

15 ELISA plate at 200 jjL per well and reacted at 37 °C for 1 hour, thereby blocking. 

lgG1, YG5, DFT-1, 9A6, or 8F5 monoclonal antibodies (8F5: Biomaterials, 2015 

Oct, 67, 32-41, 9A6: SantaCruz Biotechnology, Cat. No: sc-59899) were added at 

100 ng per well, respectively, to the well coated with rCEACAM5-hFC and 

rCEACAM6-hFC proteins and reacted at 37 °C for 1 hour, and then washed with 

20 PBS, to remove unbound antibodies. Then, goat anti-mouse IgG-HRP (Jackson) 

was diluted and added, and it was reacted for 30 min and then washed with PBS, 

and TMB solution was added at 50 |jL per well and it was reacted for 10 min, and 

then 50 |JL of sulfuric acid was added to ceasing the reaction and the absorbance 

at 450 nm was measured. 

25 The obtained result was shown in FIG. 16. As shown in FIG. 16, it was 

demonstrated that the anti-CD43 antibody (YG5) had little reactivity to the 

recombinant proteins CEACAM5 and CEACAM6. 

In addition, there was no the change of binding capacity of anti-CD43 

antibody to the fucosidase and kifunensine treated CEM7 cell (cell sorted as 

30 having 50 % or more increased level of cell surface expression of CD43 

compared to the original cell by single cell culturing CCRF-CEM cell obtained from 



ATCC (CCL-119); same hereinafter). The result showed that the antibody 

provided in the present invention (for example, (anti-CD43 antibody (YG5)) kept 

the binding capacity with CD43 even under the condition in which the sugar 

condition of CD43 was changed, and this means that the epitope of antibody was 

5 not independent to sugar. On the other hand, the conventional CD43 antibody, 

5F1 was known to show the sugar-dependent epitope binding capacity, and 

thereby it was demonstrated that the antibody provided in the present invention 

had discrimination from the conventional antibody. 

10 Example 13: 3-dimensional culture experiment of stomach cancer 
cell (Tumor sphere assay) 

The stomach cancer cell line, NCI-N87 cell was prepared to be 80-90 % 

of 150 mm dish before the experiment. NCI-N87 cell was suspended by treating 1 

x Trypsin EDTA and then washed. The prepared NCI-N87 cell was resuspended 

15 with media (DMEM/F12 (GIBCO), B27 (Invitrogen), EGF & bFGF (Invitrogen)) and 

then aliquoted with 1*105/2 ml in 6 well (ultra-low attached plate), and then 

cultured in a 37 °C C02 incubator for 5 days. After photographing cells of each 

well with the optical microscope, cells were seperated to sigle cells by1 x TE 200 

(jL and then washed with PBS. 1/50 of the normal mouse serum was added into 

20 cells, and it was blocked at 4 °C for 10 min. Subsequently, cells were aliquoted 

into flow cytometry tubes at 100 |JL each, and the anti-CD44 antibody 

(eBioscience, Cat. No: 17-0441-82) and anti-CD43 antibody (YG5, DFT-1) were 

added at 10 pL, 1 MU respectively, and it was reacted at 4 °C for 25 min. After 

washing by the same method as above, 1 % (w/v) paraform aldehyde was added 

25 per sample to fix cells, and then the flow cytometry was carried out. 

The obtained result was shown in FIG. 18a (result at culturing) and 18b 

(result after culturing for 5 days). The top of each figure was the microscopic 

image and the bottom was the graph showing the result of flow cytometry. As 

shown in FIGs. 18a and 18b, the increment of CD44 and CD43 double positive 

30 cells was confirmed in NCI-B87 tumor sphere cultured for 5 days by using flow 
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cytometry, and it was confirmed that the tumor colony was formed over time. In 

addition, it was confirmed that CD43 expression was increased by forming the 

tumor sphere. This result showed that CD43 expression was increased 

specifically in tumor stem cells. 

5 

Example 14: ELISA protocol measuring modified cell binding 
capacity by using suspended cells in suspension 

This analysis was designed as a pilot research to confirm binding capacity 

of scFv or IgG to suspended cells in suspension by using ELISA experiment with 

10 reduced the background signal in the poly-D-lysine plate.. 

Method: 

1. Step of collecting cells. 

a. Cells were pelleted by putting cells in 50 mL falcon tube and 

centrifuging at 500 x g for 5 min (pelleting); 

15 b. Cells were pelleted by washing the obtained cell pellets with 10 ml PBS 

once and centrifuging at 500 x g for 5 min (pelleting); 

c. Cells were counted after resuspending cells with 1 mL PBS (counting 

cells); 

d. Cells were diluted with blocking buffer (PBS + 3 % FCS) (cell dilution 

20 concentration: 5x105 cell/well (10 x 106cells/mL)); 

e. Cell stock 50 |JL per well was added to the V-bottomed 96-well plate. 

2. 50 pL per well of cytoplasmic extract (anti-CD43 scFv) or lgG1 (desired 

final concentration x 2-fold concentrated stock; for example, when 25 |jg/mL of 

final concentration was desired, preparing 50 (jg/mL stock) was added (according 

25 to Layout analysis, prepared in duplicate or triplicate). The samples were mixed 

by pipetting 4 times carefully. 

3. They were cultured at the room temperature for 1 hour. 

4. They were centrifuged at 500 x g for 5 min, to pellet cells. 

5. The supernatant was removed by turning the plate inside out or 

30 aspiration. 

6. Cells were washed with 200 |JL blocking buffer and samples were 



mixed by pipetting 4 times. 

7. Cells were pelleted by centrifugation at 500 x g for 5 min. 

8. The supernatant was removed by turning the plate inside out carefully 

or aspiration. 

5 9. 100 |JL of anti-Flag HRP-conjugated antibody diluted by 1 : 1,500 in the 

blocking buffer was added to cell pellets and resuspended carefully, and cultured 

at the room temperature for 30 min. 

10. Cells were pelleted by centrifugation at 500 x g for 5 min. 

11. The supernatant was removed by turning the plate inside out carefully 

10 or aspiration. 

12. Cells were carefully washed by adding 200 |j|_ blocking buffer and the 

obtained samples were mixed by pipetting 4 times. 

13. Cells were pelleted by centrifugation at 500 x g for 5 min. 

14. The supernatant was removed by turning the plate inside out carefully 

15 or aspiration. 

15. Cells were carefully washed by adding 200 (jL blocking buffer and the 

obtained samples were mixed by pipetting 4 times. 

16. Cells were pelleted by centrifugation at 500 x g for 5 min. 

17. Cells were carefully resuspended to SureBlue™ TMB Microwell 

20 Peroxidase substrate 80 (jL and cultured at the room temperature for 5 min, and 

then the reaction was ceased by 1 M HCI. 

18. Samples of 100 |JL each were transferred to the standard 96-well 

plate. 

19. The plate (absorbance) at 450 nm was read. 

25 

Example 15: FACS protocol measuring modified cell binding 

capacity by using suspended cells in suspension 

This analysis was designed as another method for FCAS experiment to 

reduce the background signal in the poly-D-lysine plate and evaluate the binding 

30 capacity of scFv or IgG. 

Method: 
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I. Flow cytometry: 

а. Step of collecting cell: 

1. Cells were pelleted in 50 mL falcon tube by centrifuging at 500 x g for 5 

min (pelleting); 

5 ii. Cells were pelleted by washing the obtained cell pellets with 10 mL PBS 

once and centrifuging at 500 x g for 5 min (pelleting); 

iii. Cells were counted after resuspending cells with 1 mL PBS (counting 

cells); 

iv. Cells were diluted with blocking buffer (PBS + 3 % FCS) (cell dilution 

10 concentration: 5x105 cell/well (10 x 106 cells/mL)); 

v. Cell stock 50 \iL per well was added to the V-bottomed 96-well plates. 

2. According to Layout analysis, cells were added with 50 |JL per well of 

IgG in duplicate or triplicate (desired final concentration x 2-fold concentrated 

stock; for example, when 25 |jg/mL of final concentration was desired, preparing 

15 50 |jg/ml stock), the obtained samples were mixed by pipetting 4 times. 

3. They were incubated at the room temperature for 30 min. 

4. Blocking buffer 200 (jL was added. 

5. Cells were pelleted by centrifugation at 500 x g for 5 min. 

б. The supernatant was removed by turning the plate inside out carefully 

20 or aspiration. 

7. 200 |JL blocking buffer was added and cells were softly washed out, and 

then evenly mixed about 4 times by using the pipet. 

8. Cells were pelleted by centrifugation at 500 x g for 5 min. 

9. Medium was removed. 

25 10. Goat anti-human IgG Alexa Fluor 488 200 (JL diluted by 1 : 20 in the 

blocking buffer was added to cell pellets and they were carefully resuspended, 

and left on ice for 1 hour where the light was blocked. 

II. Cells were pelleted by centrifugation at 500 x g for 5 min. 

12. Medium was removed. 

30 1 3. 200 yL blocking buffer was added and cells were softly washed out, 

and then evenly mixed by using the pipet about 4 times. 

78 



14. Cells were pelleted by centrifugation at 500 x g for 5 min. 

15. Blocking buffer 200 JJL was added and cells were softly resuspended. 

16. The plate was read by using flow cytometer. 

5 Example 16: scFv flow cytometry using soluble scFv preparations 

The present example tested the level of binding of scFv to CEM7 and 

U937 cell (ATCC® CRL1593.2™), and used soluble scFvs expressed in E. coli 

periplasm, and designed for scFv cell binding analysis by flow cytometry. 

Method: 

10 Day 1: Clone inoculation 
1. Starter culture plate: 

a. 200 |JL 2YT (2 x yeast extract) + 5 % (w/v) glucose + amphicilin was 

filled in the 96-well culture plate. 

b. scFvs which could be the comparison group together with desired 

15 clones (anti-CD43 (mJL1) scFv coding DNA: SEQ ID NO: 49; Sh741-112 scFv 

coding DNA: SEQ ID NO: 51; Sh145-112 scFv coding DNA: SEQ ID NO: 53; 

Sh146-112: SEQ ID NO: 55; or Sh434-112 scFv coding DNA: SEQ ID NO: 57) 

were inoculated to the well. 

2. They were cultured overnight as shaking them under the condition of 

20 650 rpm, 37 °C. 

Day 2: Expression of scFvs 

Periplasmic extract cultures: 

3. According to the final use of inoculate expression plates: periplasmic 

25 extract, one or more wells per sample could be inoculated. 

a. 96 deep-well plate was filled with 1.0 mL/well of 2YT + Amp (no 

glucose). 

b. After diluting the starter cultures to have 0.1 value at OD6oo, they were 

inoculated to the 96 well plate. They were cultured as shaking under the condition 

30 of 650 rpm, 30 °C for 2-4 hours. Periodically, the turbidity at ODeoo was 

measured by collecting the samples. Cells were raised to have OD600 value 
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between 0.7 and 1.0. 

4. Induction of scFv expression in expression plates: 

a. To induce the expression of periplasmic extract culture, 100 JJL 2YT + 

Amp in which IPTG (diluting stock IPTG by 1 : 100) was added to the expression 

5 plates each. 

b. They were cultured over night shaking under the condition of 650 rpm 

and 22 °C. 

Day 3: Preparation of periplasmic extract and flow cytometry 

10 Periplasmic extractions: 

5. Preparation of periplasmic extract: 

a. Cells were pelleted by centrifugation at 2000 x g for 10 min. 

b. The supernatant in the expression plate was dusted to the container 

containing a bleaching agent, and the medium left in the plate was removed by 

15 putting it up on the paper towel. 

c. 75 pL cold PPB (Potassium Phosphate Buffer) + protease inhibitor (1 

tablet per 50 mL; complete; Roche, Cat. No: 04693116001) was put into each well, 

and resuspended by pipetting 4 times, and then cultured under the condition of 

1000 rpm and 4 °C for 10 min. 

20 d. was put into each well, and resuspended by pipetting 4 times, and then 

cultured under the condition of 1000 rpm and 4 °C for 1 hour under shaking. 

e. Plate was centrifuged at 3000 x g for 10 min. 

f. Periplasmic extracts (approximately 270 pL) was transferred and put 

filter into the stack (ensure A1 orientation corresponds). 

25 i. Top part: 1.2 |jm 96 well filter plate 

ii. Middle part: 100 K 96 well filter plate 

iii. Bottom part: 96-well, flat based standard plate. 

g. Plate was centrifuged at 4000 rpm for 20 min. 

h. (If necessary) for preparing flow cytometry analysis, samples for each 

30 clone were collected. 
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6. Flow cytometry: 

a. scFv samples: use of periplasmic extracts 

b. collection of cells: 

i. Cells were pelleted by putting into 50 mL falcon tube and centrifuging at 

5 500 x g for 5 min (pelleting). 

ii. Cells were pelted by washing cell pellets once by using 10 mL PBS and 

centrifuging at 500 x g for 5 min. 

iii. Cells were counted, after resuspending cells in 1 mL PBS (counting 

cells). 

10 iv. Cells were diluted with 0.5 x 105 cells/well (2.5 x 106 cells/mL). 

v. 20 |JL cell stock per well was added to V-bottomed 96-well plates, 

c. 20 pL per well of periplasmic extract was added in duplicate (scFv). 

And samples were mixed softly by pipetting about 4 times. 

d. They were left at the room temperature for 30 min. 

15 e. 180 |JL Blocking buffer was added. 

f. Cells were pelleted by centrifugation at 500 x g for 5 min. 

g. The supernatant was removed by turning the plate inside out or 

aspiration. 

h. 200 (JL blocking buffer was added and cells were softly washed out, and 

20 then evenly mixed by pipetting about 4 times. 

i. Cells were pelleted by centrifugation at 500 x g for 5 min. 

j. Medium was removed. 

k. Cells were softly resuspended by adding 50 pL of 5 pg/mL anti-Flag 

PE-conjugated antibody (BioLegend, Cat. No: 637310) to the readily prepared 

25 binding buffer. The plates should be protected from light at maximum, since the 

antibody was sensitive to light. They were left on ice for 30 min under the 

condition of protection from light. 

I. Cells were pelleted by centrifugation at 500 x g for 5 min. 

m. Medium was removed. 

30 n. 200 JJL blocking buffer was added and cells were softly washed out, and 

then evenly mixed by pipetting about 4 times. 
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o. Cells were pelleted by centrifugation at 500 x g for 5 min. 

p. 200 |jL blocking buffer was added and cells were softly resuspended. 

q. The plate was read by using Guava flow cytometer (Merckmillipore). 

The flow cytometry should be prepared in advance to recognize the yellow 

5 fluorescence. 

Example 17: Functional properties of murine anti-CD43 antibody 
being template 

The present experiment was performed to demonstrate the target epitope 

10 proper for antibody treatment (JL-1). In the present experiment, the mouse 

anti-CD43 monoclonal antibody binding the epitope (heavy chain: SEQ ID NO: 34; 

heavy chain coding DNA: SEQ ID NO: 33; heavy chain expression vector (pTT5 

based): SEQ ID NO: 35; light chain: SEQ ID NO: 37, light chain coding DNA: SEQ 

ID NO: 36; light chain expression vector (pTT5 based): SEQ ID NO: 37) was used. 

15 It was confirmed that the significant amount of antigen was not sheded 

from the cell, when JL-1 antigen (CD43) was cultured at 37 °C for 4 hours. It was 

demonstrated that there was no large difference in the aspect of size, when the 

anti-CD43 antibody mixed in the buffer and the anti-CD43 antibody mixed in the 

supernatant of the actual Molt-4 (CD43+ acute lymphocytic leukemia cell line; 

20 ATCC, CRL-1582) or HL-60 (ATCC) were compared by western blot analysis. 

In addition, it was confirmed that the amount of JL-1 antigen (CD43) 

circulating in the serum of normal human was not sufficient to significantly 

interrupt the binding of anti-CD43 antibody to the target. The effect of 50 % human 

serum to the anti-CD43 antibody binding to the leukemia cell was evaluated in 

25 vitro (measuring IF (immunofluorescence) reactivity). The obtained result was 

shown in table 2. 

[Table 2] 

Effect of normal human serum for binding of JL-1(CD43) to leukemia cell 

Cell line JL-1 (CD43) IF reactivity 

ug/ml No human serum 50% human serum 
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Molt-4 50 ++ ND* 
VI 25 ++ ND 
ti 12.5 ++ ++ 
II 6.25 +/++ +/++ 

HL-60 50 + ND 
II 25 + ND 
II 12.5 + +/-

6.25 +/- +/-

* ND, Not determined 

As shown in the table 2, it was confirmed that the serum did not interrupt 

the binding of the anti-CD43 antibody to Molt-4 ceil or HL-60 cell. 

In addition, it was tested that the naked anti-CD43 antibody which was not 

5 conjugated had no direct cytotoxic effect to the isolated target cell. For this, 

CD43+ CEM7 cell (represented as CEM7-high antigen) and CCRF-CEM cell 

(original CEM cell (ATCC); represented as CEM7-medium antigen) were added 

to 96-well plate in amount of 40,000 cells/well, respectively, and the mouse 

CD43 antibody (mouse anti-CD43 monoclonal antibody prepared in advance) 

10 was serially diluted and treated, and the cytotoxicity was determined by using 

Cell Titer Glo (PromegaTM) at the 3rd day of culturing. The same experiment to 

H9K cell (H9K-low antigen) expressing CD43 at the low concentration was 

carried out for comparison. 

The obtained result was shown in FIG. 18. As shown in FIG. 18, it was 

15 demonstrated that the mouse CD43 antibody did not exhibit the cytotoxicity to 

CD43+ CEM7 (CEM7-high antigen) or CCRF-CEM cell (CEM-medium antigen; 

CD43 was less expressed, compared to CEM7 cell). 

The cell lines such as CEM7, CCRRF-CEM, Nalm6 (ATCC, CRL-3273) 

and HL-60 (ATCC, CCL-240), etc. exhibited individually different JL-1 antigen 

20 (CD43) expression level (from high expression to low expression in the order 

described). The saporin-conjugated anti-CD43 antibody (refer to the example 

3-1 for construction of conjugate; the anti-CD43 antibody was the mouse 

anti-CD43 monoclonal antibody prepared in advance) or isotype control was 



treated at the diluted concentration from 20 |jg/mL to each cell (20,000 cells), 

and the cell viability was measured by using Cell Titer Glom at the 3rd day of 

culturing. The mouse lgG1 was used as the isotype control used for the 

comparison. 

5 The obtained result was shown in FIG. 19. As shown in FIG. 19, it was 

observed that the cell viability of CEM7 was decreased the largest, when the 

saporin-conjugate anti-CD43 antibody (represented as mJL-1 in FIG. 19) was 

treated, and CEM and NALM6 cells were followed. The lowest cytotoxicity (the 

lowest cell viability reduction) in HL-60 which did not express the target was 

10 observed. As FIG. 19, the toxin-linked anti-CD43 antibody induced the death of 

target cell. The anti-CD43 antibody-treated CEM7, CCRF-CEM, NALM6and 

HL-60 cells exhibited the activity to effectively kill cells, compared to the 

expression level of antigen present in cells. Saporin displayed the cytotoxic 

effect only in the case of induced inside the cell. 

15 The internalization of anti-CD43 antibody was tested. The mouse 

anti-CD43 antibody (the mouse anti-CD43 monoclonal antibody prepared in 

advance) was treated to cells (CEM7) in the refrigerated condition for 30 min, 

and transferred to the condition of 37 "C, and then 106 cells were collected at 

the respective time represented in the X axis of FIG. 20, and the anti-mouse 

20 IgG-PE second antibody (Santa cruz biotechnology, Cat. No: SC3738) was 

treated at the refrigerated temperature for 10 min, and cells were washed and 

fixed, and then analyzed by flow cytometry (refer to example 15). 

The obtained result was shown in FIG. 20. As shown in FIG. 20, the 

anti-CD43 antibody entered the cell when bound to antigen, and the 

25 corresponding data showed the level that the antibody on the cell surface 

entered the cell and disappeared over time. The data demonstrated the 

internalization of anti-CD43 antibody (both of mouse antibody and humanized 

antibody) for apoptosis analysis, as referred in FIG. 19. 

On the other hand, the homotypic aggregation phenomenon induced by 

30 the anti-CD43 antibody in cells expressing antigen was tested. For this, the 

anti-CD43 antibody (mouse anti-CD43 monoclonal antibody prepared in 



advance) was treated at the start concentration of 40 |jg/mL to 300,000 cells 

(CEM7, CCRRF-CEM, or HL-60) and cultured in the condition of 37 °C, 5 % 

CO2, and then images were obtained by taking microscopic photographs at the 

arranged time (2 hours after antibody treatment). The obtained image was 

5 shown in FIG. 21. FIG. 21 was the image showing the homotypic aggregation 

phenomenon induced by the anti-CD43 antibody (represented as anti-JL-1 

antibody), indicating that the anti-CD43 antibody induced the homotypic 

aggregation of cell expressing CD43 in vitro and the level of homotypic 

aggregation was related to the expression level of antigen (CD43). 

10 In addition, the CD43 expression in human normal bone marrow cells was 

tested. The monocytes of normal bone marrow were stained with mouse 

anit-CD43 antibody (mouse anti-CD43 monoclonal antibody prepared in 

advance), and then stained with goat-anti-mouse IgG F(ab)2-PE (Jackson, Cat. 

No: 115-035-072), and was observed by the method disclosed in the example 

15 15. 

The obtained result was shown in FIG. 22. In FIG. 22, the histogram 

overlay was represented the limited lymphocytes. As shown in FIG. 22, low 

level of heterogeneous CD43 expression was confirmed in various normal bone 

marrow samples, by anti-CD43 antibody (represented as JL1) staining, and it 

20 also confirmed in several peripheral blood cells. In other words, the result 

shows low level of heterogeneous CD43 expression in normal bone marrow 

cells. 

On the other hand, CD43 expression was measured in CD34+CD38- cell 

(hemopoietic cell sorted as CD43 expression and CD38 non-expression cell by 

25 the test with FACS; same hereinafter) from various human normal bone marrow 

samples (Seoul National University Hospital) by flow cytometry, and it was 

confirmed that the CD43 protein expression was lacked in hematopoietic stem 

cell and precursor cell that formed colony in bone marrow. The method of 

confirmation was simply described as follows: The umbilical cord hematopoietic 

30 stem cells were inoculated to 30 NSG mice (NOD/SCID x common g chain 

deficiency) at 0 day. After 12 weeks, PBL (Peripheral Blood Lymphocyte) of all 



mice was analyzed with the finally differentiated immune cell. The immune 

system of all mice used in the test was ingrafted, and the anti-CD43 antibody 

(mouse anti-CD43 monoclonal antibody prepared in advance)-toxin (saporin) 

conjugate or vehicle (PBS) was administered for 4 weeks. At 4 weeks after the 

5 treatment,the presence of human immune cells were analyzed in immunized 

animal . For comparison, the same test was performed using the mouse 

lgG1-toxin (saporin) conjugate instead of anti-CD43 antibody. 

The obtained result was shown in the following Table 3: 

[Table 3] 

| 16 weeks PBL % of viable cells (SD 
| B cells T cells Monocytes PMNs 

JLl.-Tox.in 32(11) 16(4) 2.9 (2) 1.7 (1.2) 
Isotype-Toxin 31(5) 17(6) 4.5 (4) 2.1 (1.0) 
Vehicle 28 (8) 20 (9) 2.8 (1) 1.4(0.4) 

16 weeks LN % of viable cells (SD) 
B cells T cells Monocytes PMNs 

JL1-Toxin 36(15) 31(11) 0.3 (0.8) 1.6(1.0) 
Isotype-Toxin 38 (10) 39(10) 0.1 (0.2) 0.9 (0.4) 
Vehicle 34(13) 37(15) 0.2 (0.3) 1.3(1.6) 

(In the table, JL1 represents CD43; PMN: polymorphonuclear leukocyte; 

LN: lymph node) 

As shown in the table 3, when NSG mice were engrafted with normal 

human Hematopoietic stem cells (HSCs) obtained from the cord blood stem cell 

15 and the anti-CD43 antibody-toxin (saporin) conjugate was treated for 4 weeks, 

any loss of hematopoietic section was not observed. This result showed that the 

anti-CD43 antibody-toxin (saporin) conjugate did not kill the hematopoietic stem 

cell or intermediate progenitor cell. 

The immunohistochemical staining (IHC) was performed by using the 

20 mouse anti-CD43 antibody in various human normal tissues, and the obtained 

result was shown in the following table 4. 

[Table 4] 
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Tissue type # positive Intensity 
Cerebellum 0/3 
Adrenal gland 0/3 
Ovary 0/3 
Pancreas 0/3 
Parathyroid 
gland 0/3 
Pituitary gland 0/3 
Testis 0/3 
Thyroid 0/3 
Breast 0/3 
Spleen | 0/3 
Ton'sil | 0/3 
Thymus gland 3/3 +++ 
Bone marrow 0/3 
Lung 0/3 
Heart 0/3 
Esophagus | 0/3 
Stomach J 0/3 
Sm. Intestine* 0/3 
Colon* 0/3 
Liver 0/3 
Salivary gland 0/3 
Kidney 0/3 
Prostate 0/3 

•mucin staining 

As shown in the Table 4, CD43-specific staining was not found in any 

other tissues than the thymus. 

The expression rate of CD43 antigen was measured by staining two 

5 normal human PBMCs (peripheral blood mononuclear cells) with mouse 

anti-human CD43 (represented as JL-1: (d)) (refer to example 15 (FACS), and 

result was shown in FIG. 23. As shown in FIG. 23, the low expression rate of 

CD43 was confirmed. 

Saporin-conjugated mouse anti-CD43 antibody (10 pL/mL) was treated to 
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normal bone marrow cell in advance (JL1+) and the case of not treating (JL1-), 

and the colony formation level of these bone marrow subsets was measured. The 

bone marrow was isolated from human white blood cells, and CD34+ cells were 

isolated and harvested by dividing into JL-1 (CD43) positive and negative. 

5 Harvested cells were then put into Methocult together with the cytokine and the 

colony formation was measured. The obtained result was shown in FIG. 24. As 

shown in FIG. 24, it was confirmed that the colony of bone marrow subsets were 

not formed in case of treating saporin-conjugated mouse anti-CD43 antibody (10 

|jL/mL) in advance (JL1+). 

10 On the other hand, the therapeutic effect of the anti-CD43 antibody itself 

(naked) and toxin-bound anti-CD43 antibody-toxin (debouganin) conjugate was 

tested in the leukemia ALL xenograft mouse model using the cell line (acute 

leukemia mouse model obtained by grafting CEM7 cell to mouse). The mouse 

anti-CD43 monoclonal antibody prepared in advance as the anti-CD43 antibody 

15 was used. The obtained result was shown in FIG. 25. In FIG. 25, the anti-CD43 

antibody was represented as JL1. In FIG. 25, (A) showed the result in CEM7 

leukemia model and (b) showed the result in NALM-6 model (Cell line: NALM6 

(B-ALL)), respectively, and the test was performed under the following condition: 

Mice: NOD-SCID (8/group); inoculation: 107 cells at 0 day; administration: 15 

20 pg/injection + 100 |J9 bulk IgG i.v. 1x/week starting day 8; end point: paralysis 

state. As shown in FIG. 25, when the naked (non-conjugate) anti-CD43 antibody 

was treated to CEM7 or NALM-6 cell-inoculated ALL xenograft model mouse, the 

disease was not occurred or delayed. 

On the other hand, the CD43 expression level in major AML (Acute 

25 myeloid leukemia) blast and subsets was measured. The result was shown in FIG. 

26. As shown in FIG. 26, the CD43 protein (represented as JL-1) expression was 

analyzed in primary AML blast and prevalence of specific subsets. CD43 was 

expressed in approximately 60 % of AML group. 

30 Example 18: Construction of humanized anti-CD43 monoclonal 
antibody 
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Based on the sequence of gremlin maintaining the mouse CD43 antibody 

(heavy chain: SEQ ID NO: 34; heavy chain coding DNA: SEQ ID NO: 33; heavy 

chain expression vector: SEQ ID NO: 35, light chain: SEQ ID NO: 37; light chain 

coding DNA: SEQ ID NO: 36; light chain expression vector (pTT5 based): CDR 

5 region sequence of heavy chain and light chain each of SEQ ID NO: 38) (CDRH1: 

SEQ ID NO: 111 (GYFMN); CDRH2: SEQ ID NO: 114 

(RINPNNGDSFYNQKFQG); CDRH3: SEQ ID NO: 118 (EGYYGGRGYALDY); 

CDRL1: SEQ ID NO: 119 (RTSQDISNYLN); CDRL2: SEQ ID NO: 121 

(NTSRLHS); CDRL3: SEQ ID NO: 125 (QQSNMFPY)) and coding human 

10 antibody gene, the scFv type of recombinant humanized antibody library, in which 

the sequence of region to framework region was recombined, was constructed. 

The constructed scFv antibody library was expressed and screened by the 

common phage display method, and the positive clone was constructed as the 

sub-library expressing variants which were substituted in region except CDR or 

15 partial sequence of region in CDR, thereby repeating the screening. 

By repeating various cycles of these constructions of library and display 

method, the humanized antibody variant sequences showing the antigen affinity 

very similar to parent clone were secured. 

The heavy chain sequences of the secured humanized anti-CD43 

20 antibody were shown in SEQ ID NOs: 40, 42, 44, and 46, and the light chain 

sequence was shown in SEQ ID NO: 48, and the heavy chain variable regions 

and light chain variable regions were shown in SEQ ID NO: 2,6, 10, 14, 18, 22, 26, 

30, and 83 (heavy chain variable region), and SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 

32, and 83 (light chain variable region), respectively. 

25 In addition, the heavy chain variable regions and light chain variable 

regions of mutant humanized anti-CD43 antibody from modified SEQ ID NO: 83 

(heavy chain variable region) and SEQ ID NO: 95 (light chain variable region) 

were shown in SEQ ID NOs: 84 to 94 (heavy chain variable region) and SEQ ID 

NOs: 96 to 106 (light chain variable region), respectively. 

30 The scFv type of antibody was prepared by linking the obtained heavy 

chain variable region and light chain variable region with 



GGGASGGGGSGGGGS (SEQ ID NO: 127) or GGGGSGGGGSGGGAS (SEQ ID 
NO: 128). 

Example 19: Antibody-Dependent Cell Cytoxicity (ADCC) and 
5 Complement-Dependent Cytotoxicity (CDC) by humanized or chimeric 

anti-CD43 monoclonal antibody. 
The apoptosis effect (ADCC and CDC) by the prepared chimeric 

anti-CD43 antibody (DNP001; Example 2-1-3) was tested. At first, CEM7 cell line 

effector cell (PBMC; peripheral blood mononuclear cell) was co-cultured with 

10 anti-CD43 chimeric or control antibody (human lgG1) for 4 hours, and then the 

cytotoxicity was measured by using Cell Titer Glo, and the result was shown in 

FIG. 27A. The CEM7 cell line was cultured with culturing medium and anti-CD43 

chimeric antibody together with rabbit complement (cedarlane, Cat. No: CL3051), 

and then the cytotoxicity was measured by using Cell Titer Glo, and the result was 

15 shown in FIG. 27B. The anti-CD43 chimeric antibody was represented as JL-1 

in FIG. 27. As shown in FIG. 27, it was confirmed that the chimeric anti-CD43 

antibody induced the effector-mediated killing (ADCC and CDC) in the in vitro 

level, compared to the human lgG1 control antibody. 

FIG. 28 showed that the defucosylated (defucosylated by treating 

20 kifunensine to antibody) chimeric anti-CD43 antibody (represented as JL-1) 

enhanced the ADCC activity to CEM7 in the in vitro level. 

FIG. 29 is the graph showing the effect of naked-chimeric antibody which 

did not bind to anything itself in CEM7 cell line in vivo. As shown in FIG. 29, it was 

confirmed that the naked (non-conjugated) and debouganin-conjugated chimeric 

25 anti-CD43 antibodies enhanced the survival of CEM7 cell-inoculated animal (ALL 

(acute lymphocytic leukemia) leukemia model). 

The CD43 expression in Leukemia stem cell (LSC) subsets was tested. 

AML (Acute myeloid leukemia) patient bone marrow was stained with CD45 

antibody (BD), CD34 antibody (BD), CD38 antibody (BD), CD43 antibody 

30 (DNP001), or mlgG1 (control) with Alexa488, and the CD43 expression level was 

evaluated by sorting CD34+CD38- leukemia stem cells, and they were compared 
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to the control group. The result was shown in FIG. 30 (JL1: CD43). As shown in 

FIG. 30, the CD43 antigen was expressed in leukemia-initiating cell (LSC) 

subsets (CD34+/CD38-). 

The mean number of colonies treated with the chimeric anti-CD43 

5 antibody conjugated with toxin (saporin: SAP) (CCC) was measured in vitro and 

shown in FIG. 31. The result showed the apoptosis effect of antigen-positive AML, 

which was added with the CD43 antibody-saporin conjugate or mouse 

lgG1-saporin conjugate to the stem cell colony matrix. 

In addition, the effect of the chimeric anti-CD43 antibody conjugated with 

10 toxin (saporin: SAP) (CCC) on the proliferation of antigen-positive, major AML 

was measured in vitro and shown in FIG. 32. The result showed that the CCC 

decreased the proliferation of major AML. The result was obtained by putting the 

major AML blasts to the culturing medium comprising the CD43 antibody-saporin 

conjugate or mouse lgG1-saporin conjugate and measuring the level of cell 

15 proliferation after 3 days, and from the result, it was confirmed that the cell growth 

was slowed when cultured in the medium comprising JL1-saporin (A) and the ratio 

of dead cells was increased (B). 

As shown in FIGs. 31 and 32, when confirmed by colony assay (FIG. 31) 

and proliferation assay (FIG. 32) in vitro, the toxin-conjugated humanized chimeric 

20 antibody had the cytotoxicity to CD43-positive primary AML. 

The inhibitory effect on major AML cancer cell growth by the 

toxin-conjugated antibody in NSG mouse (in vivo) was tested. 5X107 of bone 

marrow cells were harvested from CD43+ AML patient, and they were 

intravenously injected to 30 NSG mice irradiated and after 8 weeks, the chimeric 

25 CD43 antibody-debouganin (DB) conjugate (represented as JL1-DB), hlgG1-DB 

conjugate (represented as Isotype-DB), or PBS (vehicle) was administered into 

those mice in 45 |jg dose every week for 4 weeks. Blood, bone marrow and 

spleen were then collected form those mice, and engraftment and tumor 

production were observed. The obtained result was shown in FIG. 33. As shown 

30 in FIG. 33, the growth of primary AML cancer cell was inhibited by 

toxin-conjugated anti-CD43 humanized chimeric antibody in NSG mice in the in 



vivo level. 

FIGs. 34 and 35 confirmed that various humanized/optimized modified 

antibodies showed equivalent binding profile compared to the template (mouse) 

CD43 antibody. CEM7 cell was stained with parent template CD43 antibody 

5 (ART140 JL1; mouse anti-CD43 antibody; heavy chain: SEQ ID NO: 34; light 

chain: SEQ ID NO: 37) and 3 kinds of humanized antibodies (257-10 (SEQ ID NO: 

93 & 105); 456-D10 (SEQ ID NO: 94 & 106); ComboA (SEQ ID NO: 2 & 4)), 

thereby measuring the fluorescence intensity, and the result was shown in FIG. 34. 

As shown in FIG. 34, it was confirmed that modified "Combo A" showed the best 

io profile, but all of other test antibodies showed significant level of cytotoxicity in 

CEM7 cell. In order to test the cell internalization of antibody conjugated with 

cytotoxic materials, 3 kinds of humanized antibodies precomplexed with 

anti-human IgG-saporin were treated to CEM7 cell, and the cytotoxicity was 

measured after 3 days, and shown in FIG. 35. As shown in FIG. 35, when the 

15 conjugate of 3 kinds of modified antibodies and saporin was used, the cytotoxicity 

was significantly high. 

As shown in FIGs. 34 and 35, the binding level and the cytotoxicity level of 

various humanized anti-CD43 antibody variants were equal, compared to murine 

CD43 antibody (ART140 JL1) in vitro. Synagis (Medimmune Company) which 

20 was the humanized monoclonal antibody (IgG) for the antigen determinant on A 

antigenic site of RSV F protein was used as the control group. 

FIGs. 37a and 37b showed a number of humanized anti-CD43 antibody 

variants (refer to FIG. 36) bound to CD43 antigen on the cell surface, in 

comparison to murine CD43 antibody (ART140 JL1) by flow cytometry. U937 cell 

25 was used as the negative control in which the expression of CD43 antigen on the 

surface was deficient. 

FIGs. 38a and 38b showed that a number of humanized anti-J CD43 

antibody variants (refer to FIG. 36) bound to CD43 antigen on the cell surface, 

compared to murine CD43 antibody (ART140 JL1) by enzyme linked 

30 immunosorbent assay (ELISA). U937 cell was used as the negative control in 

which the expression of CD43 antigen on the surface was deficient. 



FIGs. 39a and 39b showed that Quikchange mutant humanized anti-CD43 

antibody variants (Combo A (SEQ ID NO: 91 (heavy chain variable region); SEQ 

ID NO: 103 (light chain variable region)), Combo B (SEQ ID NO: 91 (heavy chain 

variable region); SEQ ID NO: 103 (light chain variable region)), Combo C(SEQ ID 

5 NO: 85 (heavy chain variable region); SEQ ID NO: 97 (light chain variable region))) 

bound to CD43 on the cell surface, compared to murine CD43 antibody (ART140 

JL1) and round 3 parental framework by flow cytometry. 

FIGs. 41a-41c showed that Quikchange mutant humanized anti-CD43 

antibody variants (Combo A, Combo B, Combo C) bound to JL1 antigen on the 

10 cell surface, compared to murine CD43 antibody (ART140 JL1) and round 3 

parental framework. 

Example 20: Preparation of modified antibody removing amino acid 
residue of glycosylated region of humanized antibody 

15 It was found that there was the amino acid sequence having the possibility 

of glycosylation in the light chain variable region (SEQ ID NO: 105) of the 

humanized anti-CD43 antibody obtained from the example 18 (257-10; 

comprising SEQ ID NO: 93 (heavy chain variable region) + SEQ ID NO: 105 (light 

chain variable region)), and the mutant antibody was prepared to remove it. 

20 Since the glycosylation of light chain epitope (light chain variable region) is 

highly likely to cause negative effects on the antigen binding capacity and physical 

properties of antibody, and may affect the productivity degradation in the 

subsequent mass production, the possibility of antibody development as a 

therapeutic agent was increased by substituting the amino acid having the 

25 potential possibility of glycosylation into other amino acids. 

The 50th position of amino acid residue asparagine (Asn, N) and the 52th 

position of amino acid residue serine (Ser, S) were selected as the amino acids 

having the possibility of glycosylation of light chain variable region (SEQ ID NO: 

105) of humanized anti-CD43 antibody (refer to FIG. 43). The mutant antibody 

30 was prepared by substituting the 50th position of amino acid residue asparagine 

(Asn, N) of SEQ ID NO: 8 into glutamine (Gin, Q) or alanine (Ala, A), and/or 



substituting the 52th position of amino acid residue serine (Ser, S) into alanine 

(Ala, A), and the light chain variable regions of mutant antibody obtained as above 

were shown in SEQ ID NOs: 107 (S52A), 108 (N50Q), and 109 (N50A). 

[SEQ ID NO 107 (S52A)] 

5 DTQMTQSPSSVSASVGDRVTITCRTSQDISNYLNWYQQKPGKAPKLLIY 

NTARLHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSNMFPYTFGQGT 

KLEIK 

[SEQ ID NO 108 (N50Q)] 

DTQMTQSPSSVSASVGDRVTITCRTSQDISNYLNWYQQKPGKAPKLLIY 

10 QTSRLHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSNMFPYTFGQGT 

KLEIK 

[SEQ ID NO 109 (N50A)] 

DTQMTQSPSSVSASVGDRVTITCRTSQDISNYLNWYQQKPGKAPKLLIY 

ATSRLHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSNMFPYTFGQGT 

15 KLEIK 

The lgG1 type antibody comprising the heavy chain variable region (SEQ 

ID NO: 93) and the light chain variable region of the obtained modified antibody 55 

was prepared, and western blotting was performed by using Concanavalin A-HRP 

binding to glycosylated region (Sigma-Aldrich). 

20 The obtained result was shown in FIG. 44. As shown in FIG. 44, it was 

confirmed that Concanavalin A bound to all of light chain region and heavy chain 

region in the antibody in which amino acids of glycosylated region were not 

modified (comprising SEQ ID NO: 93 and SEQ ID NO: 105; wild type), but the 

binding in the light chain region did not occur in the three kinds of modified 

25 antibodies (scFv). This result means that the glycosylation of light chain region of 

antibody was removed. 

In addition, by measuring the binding capacity of the antibody to the CD43 

positive cell, CEM7 cell, the antigen binding capacity was analyzed. The obtained 

result was shown in FIG. 45. As shown in FIG. 45, the modified antibody showed 

30 equivalent antigen binding capacity to wild type. 

The chimeric antibody (DNP001) and modified humanized antibody 



removing glycosylation (heavy chain variable region; SEQ ID NO: 93; light chain 

variable region: SEQ ID NO: 109) were bound to antigen (CD43) positive cell, 

CEM7 cell, and they were analyzed by flow cytometry. The obtained result was 

shown in FIG. 46. As shown in FIG. 46, it was confirmed that the modified 

5 humanized antibody showed more enhanced CD43 expression cell binding 

capacity than the chimeric antibody. 
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[Claims] 

[Claim 1] 

A pharmaceutical composition for treating a solid cancer, the composition 

comprising an anti-CD43 antibody or an antigen-binding fragment thereof, 

5 wherein the anti-CD43 antibody or the antigen-binding fragment thereof bind to an 

epitope consisting of 6-9 consecutive amino acids in the amino acid sequence of 

SEQ ID NO: 134, and the 6-9 consecutive amino acids which comprises the 

amino acid sequence of SEQ ID NO: 131. 

[Claim 2] 

10 The composition of claim 1, wherein the epitope consists of the amino acid 

sequence selected from SEQ ID NOs: 131, 132, 133, and 134. 

[Claim 3] 

The composition of claim 1, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 110, a 

15 CDR2H of SEQ ID NO: 113, a CDR3H of SEQ ID NO: 118, a CDR1L of SEQ ID 

NO: 119, a CDR2L of SEQ ID NO: 120, and a CDR3L of SEQ ID NO: 125. 

[Claim 4] 

The composition of claim 1, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

20 a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 121,122,123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

[Claim 5] 

The composition of claim 1, wherein the anti-CD43 antibody or the 

25 antigen-binding fragment thereof has modification of glycosylation motif in a 

variable region. 

[Claim 6] 

The composition of claim 5, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

30 a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 



CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 122, 123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

[Claim 7] 

The composition of any one of claims 1-6, wherein the solid cancer is 

5 aregastric cancer, breast cancer, lung cancer, colon cancer, liver cancer, 

gallbladder cancer, renal cancer, pancreatic cancer, thyroid cancer, prostatic 

cancer, ovarian cancer, cervical cancer, or bladder cancer. 

[Claim 8] 

The composition of any one of claims 1-6, wherein the composition further 

10 comprises at least one selected from the group consisting of a cytotoxic material 

and a labeling material. 

[Claim 9] 

The composition of claim 8, wherein the cytotoxic material is at least one 

selected from the group consisting of ricin, saporin, gelonin, momordin, 

15 debouganin, diphtheria toxin, pseudomonas toxin, radioisotopes, duocarmycin, 

monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), 

N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine (DM1), and 

pyrrolobenzodiazepine (PBD) dimer. 

[Claim 10] 

20 The composition of any one of claims 1-6, wherein the composition is 

characterized by inhibiting a cancer stem cell in the solid cancer. 

[Claim 11] 

A pharmaceutical composition for inhibiting a cancer stem cell, the 

composition comprising an anti-CD43 antibody or an antigen-binding fragment 

25 thereof, wherein the anti-CD43 antibody or the antigen-binding fragment thereof 

bind to an epitope consisting of 6-9 consecutive amino acids in the amino acid 

sequence of SEQ ID NO: 134, and the 6-9 consecutive amino acids which 

comprises the amino acid sequence of SEQ ID NO: 131. 

[Claim 12] 

30 The composition of claim 11, wherein the epitope consist of the amino 



acid sequence selected from SEQ ID NOs: 131, 132, 133, and 134. 

[Claim 13] 

The composition of claim 11, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 110, a 

5 CDR2H of SEQ ID NO: 113, a CDR3H of SEQ ID NO: 118, a CDR1L of SEQ ID 

NO: 119, a CDR2L of SEQ ID NO: 120, and a CDR3L of SEQ ID NO: 125. 

[Claim 14] 

The composition of claim 11, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

10 a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 121,122, 123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

[Claim 15] 

The composition of claim 11, wherein the anti-CD43 antibody or the 

15 antigen-binding fragment thereof is modified by substitution of an amino acid 

capable of being glycosylated in a light chain variable region with other amino acid 

incapable of being glycosylated. 

[Claim 16] 

The composition of claim 15, wherein the anti-CD43 antibody or the 

20 antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 122, 123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

[Claim 17] 

25 The composition of any one of claims 11-16, wherein the composition 

further comprises at least one selected from the group consisting of a cytotoxic 

material and a labeling material. 

[Claim 18] 

The composition of claim 17, wherein the cytotoxic material is at least one 

30 selected from the group consisting of ricin, saporin, gelonin, momordin, 



debouganin, diphtheria toxin, pseudomonas toxin, radioisotopes, duocarmycin, 

monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), 

N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine (DM1), and 

pyrrolobenzodiazepine (PBD) dimer. 

5 [Claim 19] 

The composition of any one of claims 11-16, wherein the cancer stem cell 

is a cancer stem cell in hematologic malignancy or solid cancer. 

[Claim 20] 

A method of screening an agent for treating a solid cancer, comprising: 

10 contacting a candidate compound to an epitope consisting of 6-9 

consecutive amino acids in the amino acid sequence of SEQ ID NO: 134, wherein 

the 6-9 consecutive amino acids comprises the amino acid sequence of SEQ ID 

NO: 131; and 

selecting the candidate compound that binds to the epitope, and 

15 determining the selected candidate compound as a candidate agent of treating a 

solid cancer. 

[Claim 21] 

The method of claim 20, the epitope consist of the amino acid sequence 

selected from SEQ ID NOs: 131, 132, 133, and 134. 

20 [Claim 22] 

A method of screening an agent for inhibiting a cancer stem cell, 

comprising: 

contacting a candidate compound to an epitope consisting of 6-9 

consecutive amino acids in the amino acid sequence of SEQ ID NO: 134, wherein 

25 the 6-9 consecutive amino acids which comprises the amino acid sequence of 

SEQ ID NO: 131; and 

selecting the candidate compound that binds to the epitope, and 

determining the selected candidate compound as a candidate agent for inhibiting 

a cancer stem cell. 

30 [Claim 23] 
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The method of claim 22, the epitope consist the amino acid sequence 

selected from SEQ ID NOs: 131, 132,133, and 134. 

[Claim 24] 

The method of claim 22 or claim 23, wherein the cancer stem cell is a 

5 cancer stem cell in solid cancer. 

[Claim 25] 

A method of treating a solid cancer, comprising: 

administering a pharmaceutically effective amount of an anti-CD43 

antibody or an antigen-binding fragment thereof to a subject in need of treating 

10 the solid cancer, wherein the anti-CD43 antibody or the antigen-binding fragment 

thereof bind to an epitope consisting of 6-9 consecutive amino acids in the amino 

acid sequence of SEQ ID NO: 134, and the 6-9 consecutive amino acids 

comprises the amino acid sequence of SEQ ID NO: 131. 

[Claim 26] 

15 The method of claim 25, wherein the epitope consist of the amino acid 

sequence selected from SEQ ID NOs: 131, 132,133, and 134. 

[Claim 27] 

The method of claim 25, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 110, a 

20 CDR2H of SEQ ID NO: 113, a CDR3H of SEQ ID NO: 118, a CDR1L of SEQ ID 

NO: 119, a CDR2L of SEQ ID NO: 120, and a CDR3L of SEQ ID NO: 125. 

[Claim 28] 

The method of claim 25, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

25 a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 121, 122, 123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

[Claim 29] 

The method of claim 25, wherein the anti-CD43 antibody or the 

30 antigen-binding fragment thereof is modified by substitution of an amino acid 



capable of being glycosylated in a light chain variable region with other amino acid 

incapable of being glycosylated. 

[Claim 30] 

The method of claim 29, wherein the anti-CD43 antibody or the 

5 antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 122, 123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

[Claim 31 ] 

10 The method of claim 25, wherein the solid cancers are gastric cancer, 

breast cancer, lung cancer, colon cancer, liver cancer, gallbladder cancer, renal 

cancer, pancreatic cancer, thyroid cancer, prostatic cancer, ovarian cancer, 

cervical cancer, or bladder cancer. 

[Claim 32] 

15 The method of claim 25, wherein anti-CD43 antibody or the 

antigen-binding fragment thereof further comprises at least one selected from the 

group consisting of a cytotoxic material and a labeling material. 

[Claim 33] 

The method of claim 32, wherein the cytotoxic material is at least one 

20 selected from the group consisting of ricin, saporin, gelonin, momordin, 

debouganin, diphtheria toxin, pseudomonas toxin, radioisotopes, duocarmycin, 

monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), 

N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine (DM1), and 

pyrrolobenzodiazepine (PBD) dimer. 

25 [Claim 34] 

The method of claim 25, wherein the method is characterized by inhibiting 

a cancer stem cell in the solid cancer. 

[Claim 35] 

A method of inhibiting a cancer stem cell, comprising: 

30 administering a pharmaceutically effective amount of an anti-CD43 



antibody or an antigen-binding fragment thereof to a subject in need of inhibition 

of a cancer stem cell, wherein the anti-CD43 antibody or the antigen-binding 

fragment thereof bind to an epitope consisting of 6-9 consecutive amino acids in 

the amino acid sequence of SEQ ID NO: 134, and the 6-9 consecutive amino 

5 acids comprises the amino acid sequence of SEQ ID NO: 131. 

[Claim 36] 

The method of claim 35, wherein the epitope consist of the amino acid 

sequence selected from SEQ ID NOs: 131, 132, 133, and 134. 

[Claim 37] 

10 The method of claim 35, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 110, a 

CDR2H of SEQ ID NO: 113, a CDR3H of SEQ ID NO: 118, a CDR1L of SEQ ID 

NO: 119, a CDR2L of SEQ ID NO: 120, and a CDR3L of SEQ ID NO: 125. 

[Claim 38] 

15 The method of claim 35, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 121, 122, 123, or 124, and a 

CDR3L of SEQ ID NO: 125. 

20 [Claim 39] 

The method of claim 35, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof is modified by substitution of an amino acid 

capable of being glycosylated in a light chain variable region with other amino acid 

incapable of being glycosylated. 

25 [Claim 40] 

The method of claim 39, wherein the anti-CD43 antibody or the 

antigen-binding fragment thereof comprises a CDR1H of SEQ ID NO: 111 or 112, 

a CDR2H of SEQ ID NO: 114, 115, 116, or 117, a CDR3H of SEQ ID NO: 118, a 

CDR1L of SEQ ID NO: 119, a CDR2L of SEQ ID NO: 122, 123, or 124, and a 

30 CDR3L of SEQ ID NO: 125. 
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[Claim 41] 

The method of claim 35, wherein anti-CD43 antibody or the 

antigen-binding fragment thereof further comprises at least one selected from the 

group consisting of a cytotoxic material and a labeling material. 

5 [Claim 42] 

The method of claim 41, wherein the cytotoxic material is at least one 

selected from the group consisting of ricin, saporin, gelonin, momordin, 

debouganin, diphtheria toxin, pseudomonas toxin, radioisotopes, duocarmycin, 

monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), 

10 N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine (DM1), and 

pyrrolobenzodiazepine (PBD) dimer. 

[Claim 43] 

An anti-CD43 antibody or an antigen-binding fragment thereof, comprising 

a CDR1H of SEQ ID NO: 110, 

15 a CDR2H of SEQ ID NO: 113, 

a CDR3H of SEQ ID NO: 118, 

a CDR1L of SEQ ID NO: 119, 

a CDR2L of SEQ ID NO: 120, and 

a CDR3L of SEQ ID NO: 125. 

20 [Claim 44] 

The anti-CD43 antibody or an antigen-binding fragment thereof of claim 43, 

comprising: 

a CDR1H of SEQ ID NO: 111 or 112, 

a CDR2H of SEQ ID NO: 114, 115, 116, or 117, 

25 a CDR3H of SEQ ID NO: 118, 

a CDR1L of SEQ ID NO: 119, 

a CDR2L of SEQ ID NO: 121, 122, 123, or 124, and 

a CDR3L of SEQ ID NO: 125. 

[Claim 45] 

30 The anti-CD43 antibody or an antigen-binding fragment thereof of claim 43, 
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wherein the anti-CD43 antibody or the antigen-binding fragment thereof is 

modified by substitution of an amino acid capable of being glycosylated in a light 

chain variable region with other amino acid incapable of being glycosylated. 

[Claim 46] 

The anti-CD43 antibody or an antigen-binding fragment thereof of claim 45, 

comprising: 

a CDR1H of SEQ ID NO: 111 or 112, 

a CDR2H of SEQ ID NO: 114, 115, 116, or 117, 

a CDR3H of SEQ ID NO: 118, 

a CDR1L of SEQ ID NO: 119, 

a CDR2L of SEQ ID NO: 122, 123, or 124, and 

a CDR3L of SEQ ID NO: 125. 

[Claim 47] 

The anti-CD43 antibody or an antigen-binding fragment thereof of claim 43, 

comprising: 

a heavy chain variable region of SEQ ID NO: 2, 6, 10, 14, 18, 22, 26, 30, 

83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, or 94; and 

a light chain variable region of SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 95, 

96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, or 109. 

[Claim 48] 

The anti-CD43 antibody or an antigen-binding fragment thereof of any one 

of claims 43-47, wherein the anti-CD43 antibody or an antigen-binding fragment 

thereof is an animal-derived antibody, a chimeric antibody, or a humanized 

antibody. 

[Claim 49] 

The anti-CD43 antibody or an antigen-binding fragment thereof of any one 

of claims 43-47, wherein the antigen-binding fragment thereof is selected from the 

group consisting of Fab, F(ab)2, Fv, scFv, and scFv-Fc of the anti-CD43 antibody. 

[Claim 50] 

A conjugate comprising: 
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the anti-CD43 antibody or an antigen-binding fragment thereof of any one 

of claims 43-47; and 

at least one selected from the group consisting of a cytotoxic material and 

a labeling material. 

[Claim 51] 

The conjugate of claim 50, wherein the cytotoxic material is at least one 

selected from the group consisting of ricin, saporin, gelonin, momordin, 

debouganin, diphtheria toxin, pseudomonas toxin, radioisotopes, duocarmycin, 

monomethyl auristatin E (MMAE), monomethyl auristatin F (MMAF), 

N2'-deacetyl-N2'-(3-mercapto-1-oxopropyl)maytansine (DM1), and 

pyrrolobenzodiazepine (PBD) dimer. 

[Claim 52] 

A pharmaceutical composition comprising: 

the anti-CD43 antibody or an antigen-binding fragment thereof of any one 

of claims 43-47, and 

a pharmaceutically acceptable carrier. 

[Claim 53] 

The composition of claim 52, wherein the pharmaceutical composition is 

an anticancer agent. 

[Claim 54] 

The composition of claim 53, wherein the anticancer agent has anticancer 

activity against hematologic malignancy. 

[Claim 55] 

The composition of claim 54, wherein the hematologic malignancy is acute 

myeloid leukemia, acute lymphoblastic leukemia, acute monocytic leukemia, 

Hodgkin's lymphoma, or non-Hodgkin's lymphoma. 

[Claim 56] 

A pharmaceutical composition comprising: 

the conjugate of claim 51, and 

a pharmaceutically acceptable carrier. 
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[Claim 57] 

The composition of claim 56, wherein the pharmaceutical composition is 

an anticancer agent. 

[Claim 58] 

The composition of claim 57, wherein the anticancer agent has anticancer 

activity against hematologic malignancy. 

[Claim 59] 

The composition of claim 58, wherein the hematologic malignanciesare 

acute myeloid leukemia, acute lymphoblastic leukemia, acute monocytic leukemia, 

Hodgkin's lymphoma, or non-Hodgkin's lymphoma. 

[Claim 60] 

A method of preventing or treating a cancer, comprising administering the 

anti-CD43 antibody or an antigen-binding fragment thereof of claim 43 to a subject 

suffering from the cancer. 

[Claim 61] 

The method of preventing or treating a cancer claim 60, wherein the 

subject suffers from hematologic malignancy. 

[Claim 62] 

The method of preventing or treating a cancer claim 61, wherein the 

hematologic malignancy is acute myeloid leukemia, acute lymphoblastic leukemia, 

acute monocytic leukemia, Hodgkin's lymphoma, or non-Hodgkin's lymphoma. 

[Claim 63] 

A method of preventing or treating a cancer, comprising administering the 

conjugate of claim 51 to a subject suffering from the cancer. 

[Claim 64] 

The method of preventing or treating a cancer of claim 63, wherein the 

subject suffers from hematologic malignancy. 

[Claim 65] 

The method of preventing or treating cancer of claim 64, wherein the 

hematologic malignancy is acute myeloid leukemia, acute lymphoblastic leukemia, 
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acute monocytic leukemia, Hodgkin's lymphoma, or non-Hodgkin's lymphoma. 

[Claim 66] 

A nucleic acid molecule encoding the anti-CD43 antibody or an 

antigen-binding fragment thereof of any one of claims 43-47. 

5 [Claim 67] 

A recombinant vector comprising the nucleic acid molecule of claim 66. 

[Claim 68] 

A recombinant cell comprising the recombinant vector of claim 67. 

[Claim 69] 

10 A method of producing the anti-CD43 antibody or an antigen-binding 

fragment thereof of any one of claims 43-47, comprising culturing the recombinant 

cell of claim 68. 

108 


