
MONOCLONAL ANTIBODIES AGAINST CLAUDIN-18 FOR 

TREATMENT OF CANCER 

Antibody-based therapies for cancer have the potential of higher specificity and 

5 	lower side effect profile as compared to conventional drugs. The reason is a 

precise distinction between normal and neoplastic cells by antibodies and the fact, 

that their mode of action relies on less toxic immunological anti-tumor 

mechanisms, such as complement activation and recruitment of cytotoxic immune 

cells. 

10 	Targets for antibody-based therapies need to have particular qualities, which form 

the basis for proper discrimination between normal and neoplastic cells. 

Obviously, a target with either exclusive restriction to tumor cells and entirely 

undetectable on normal tissues is ideal for the development of efficient and safe 

antibody therapeutics. In another aspect, a high-level overexpression may be the 

15 	basis for the therapeutic window and low side effects exemplified by the human 

epidermal growth factor receptor type 2 (HER-2), which as a result of gene 

amplification is a good target for the antibody trastuzumab (Herceptin). 

Other targets for antibodies which are either already approved or in clinical 

development for tumor therapy have distinct qualities, which are not based on a 

20 	numeric overexpression of target molecules on tumor cells. In the case of 

antibodies to the proteoglycan MUC-1, a peptide repeat epitope in the backbone of 

the target is underglycosylated in tumor cells and thus altered to its normal 

counterpart. In the case of antibodies to CD20 (rituximab), CD52 (Carnpath-1H) 

and CD22 (epratuzumab), antibody targets have comparable expression levels on 

25 	tumor cells and normal lymphocytes. Here, the ablation of normal cells by the 

antibody is tolerable since target-negative stem cells restore the normal 

lymphocyte repertoire. Other examples of differential accessibility of antibody 

targets are carcinoembryonal antigen (CEA) and carboanhydrase IX (CA9). Both 

antigens are expressed on normal epithelia of colon and kidney, respectively. 

30 	However, radioactively labeled imaging antibodies do distinguish well between 

tumor and normal tissue, and cytotoxic antibodies are well tolerated. This is most 

likely due to a restricted expression of CA9 and CEA on the luminal side of 
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normal epithelial tissue where IgG antibodies do not have access. Also antigen 

epithelial cell adhesion molecule (Ep-CAM) belongs to this category. As a 

homotypic cell adhesion molecule for epithelial cells it is localized in the 

intercellular space. Intriguingly, whereas high-affinity anti-Ep-CAM antibodies are 

	

5 	very toxic, intermediate-affinity antibodies are well tolerated. This suggests 

accessibility of the Ep-CAM target on normal cells but also indicates that kinetics 

of antibody binding may open a therapeutic window. 

One possibility is that other epithelial cell—specific proteins involved in cell/cell 

adhesion may be also attractive for antibody approaches, since they may be barely 

	

10 	accessible in well-structured epithelia to antibodies but become exposed on tumor 

cells. We therefore analyzed proteins involved in organizing epithelial tissue 

architecture for their suitability as targets for therapeutic antibodies. A protein, 

which particularly attracted our attention is claudin 18. 

The claudin 18 (CLD18) molecule (Genbank accession number: splice variant 1 

15 (CLD18A1): NP_057453, NM_016369, and splice variant 2 (CLD18A2): 

NM 001002026, NP 001002026) is an integral transmembrane protein with a 

molecular weight of approximately 27,9 / 27,72 kD. Claudins are integral 

membrane proteins located within the tight junctions of epithelia and endothelia. 

Tight junctions organize a network of interconnected strands of intramembranous 

20 	particles between adjacent cells. In tight junctions, occludin and claudins are the 

most prominent transmembrane protein components. Due to their strong 

intercellular adhesion properties they create a primary barrier to prevent and 

control the paracellular transport of solutes and restrict the lateral diffusion of 

membrane lipids and proteins to maintain cellular polarity. Tight junction forming 

25 	proteins are critically involved in organizing epithelial tissue architecture. We 

assumed that such proteins may be barely accessible to antibodies in well-

structured epithelia but become exposed on tumor cells. 

CLD18 is a tetraspanin and has as such 4 hydrophobic regions. We have generated 

data indicating that CLD18 displays several different conformations, which may be 

30 	selectively addressed by antibodies. One conformation (CLD18-Conformation-1) 

implies, that all four hydrophobic regions serve as regular transmembrane domains 

(TM) and two extracellular loops (loop 1 embraced by hydrophobic region 1 and 
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hydrophobic region 2; loop2 embraced by hydrophobic regions 3 and 4) are 

formed, as described for the vast majority of claudin family members. A second 

conformation (CLD18-Conformation-2) implies that, as described for PMP22, 

another member of the tetraspanin family (Taylor et al., J. Neurosc. Res. 62:15-27, 

5 2000), that the second and third hydrophobic domains do not fully cross the 

plasma membrane so that portion (loopD3) in between the first and fourth 

transmembrane domain is extracellular. A third conformation (CLD18-

Conformation-3) implies, a large extracelluar domain with two internal 

hydrophobic regions embraced by the first and fourth hydrophobic region, which 

10 	serve as regular transmembrane domains. Due to the presence of classical N-

glycosylation site in loopD3 the Claudin-18 topology variants CLD18 topology-2-

and CLD18 topology-3 harbour an additional extracellular N-glycosylation site. 

Another level of complexity is added to CLD18 molecule by the presence of two 

different splice variants, which are described in mouse and in human (Niimi, Mol. 

15 	Cell. Biol. 21:7380-90, 2001). The splice variants CLD18A1 and CLD18A2 differ 

in the first 21 N-terminal amino acids, which comprise the first TM and loopl, 

whereas the primary protein sequence of the C-terminus is identical. 

CLD18A1 is selectively expressed on normal lung and stomach epithelia, whereas 

20 	CLD18A2 is expressed only on gastric cells (Niimi, Mol. Cell. Biol. 21:7380-90, 

2001). Most importantly, CLD18A2 is restricted to the differentiated short-lived 

cells of stomach epithelium but is devoid from the gastric stem cell region. Using 

sensitive RT-PCR, we have shown that both variants are not detectable at all in any 

other normal human organ, but are robustly expressed in several cancer types 

25 	including stomach, esophageal, pancreatic and lung tumors as well as human 

cancer cell lines. Expression is most prominent in the adenocarcinoma subtypes of 

these indications. 

The molecular weight of the protein differs in some cancers and adjacent normal 

30 	tissue. The higher molecular weight protein observed in healthy tissue can be 

transferred into the same molecular weight as observed in cancer by treating tissue 

lysates with the deglycosylating compound PNGase F. This suggests, that CLD18 

is less N-glycosylated in cancer as compared to its normal tissue counterpart. This 

structural difference is likely to give rise to an altered epitope. A classical N- 
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glycosylation motif is in position as 116 within the loopD3 domain of the 

molecule. 

The terms "CLD18" and "CLD18-variant" according to the invention shall 

5 	encompass (i) CLD18-splice variants, (ii) CLD18-N-glycosylation variants, (iii) 

CLD18-conformation variants, (iv) CLD18-free and homotypically/heterotypically 

associated variants localized at intercellular tight junctions and (v) CLD18-cancer 

related and CLD18-non-cancer cell related variants. 

10 The molecular and functional characteristics of CLD18 make this molecule a 

highly interesting target for antibody based cancer therapy. These are in particular 

(i) the absence of CLD18 from the vast majority of toxicity relevant normal 

tissues, (ii) the restriction of CLD18A2 variant expression to a dispensible cell 

population as differentiated gastric cells, which can be replenished by target- 

15 	negative stem cells of the stomach, (iii) hints to potential differential glycosylation 

between normal and neoplastic cells, and (iv) the presence of different 

conformational topologies. Moreover, the role of CLD18 as tight junction protein 

may further contribute to a good therapeutic window. Because tumor cells express 

claudins but often do not form classical tight junctions by homotypic and 

20 	heterotypic association of claudins as found in normal epithelial tissue, tumor cells 

may have a considerable pool of free claudin that is amenable to extracellular 

antibody binding and immunotherapy. It is possible that binding epitopes of 

claudins in healthy epithelium are shielded within tight junctions from the access 

by such antibodies. 

25 

The object of the invention is to provide antibodies useful for therapy of diseases 

wherein CLD18 is expressed, such as tumor diseases. The antibodies described 

herein have also utility in diagnosing such diseases. 

30 	SUMMARY OF THE INVENTION 

The present invention generally provides antibodies useful as therapeutics for 

treating and/or preventing diseases associated with cells expressing CLD18, 

including tumor-related diseases such as gastric cancer, esophageal cancer, 
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pancreatic cancer, lung cancer, ovarian cancer, colon cancer, hepatic cancer, head-

neck cancer, and cancer of the gallbladder. 

In one aspect the invention relates to an antibody having the ability of binding to 

	

5 	CLD18 and mediating killing of cells expressing CLD18. Preferably, the antibody 

binds to CLD18A1 and CLD18A2 and more preferably binds to CLD18A2 but not 

to CLD18A1. Preferably, antibodies of the invention bind to and are specific for 

loop' or loop2 of CLD-conformation-1. In further preferred embodiments, the 

antibody of the invention binds to and is specific for loopD3 of CLD- 

	

10 	conformation-2 and, in particular, binds at or around a potential N-glycosylation 

site at position 116 within loopD3. In further embodiments, the antibody of the 

invention is specific for the unglycosylated form of the potential N-glycosylation 

site at position 116 within loopD3. 

	

15 	Killing of cells by the antibody of the invention is preferably induced by binding 

of the antibody to CLD18 expressed by said cells, more preferably by binding of 

the antibody to CLD18A2 expressed by said cells. In one embodiment, binding of 

the antibody of the invention to CLD18A1 expressed by said cells does not induce 

killing of said cells. 

20 

The cells expressing CLD18 are preferably cancer cells and are, in particular, 

selected from the group consisting of tumorigenic gastric, esophageal, pancreatic, 

lung, ovarian, colon, hepatic, head-neck, and gallbladder cancer cells. 

25 	Preferably the antibody of the invention mediates killing of cells by inducing 

complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent 

cellular cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, 

and/or phagocytosis, preferably by inducing CDC mediated lysis and/or ADCC 

mediated lysis. 

30 

In one embodiment the antibody of the invention does not induce CDC mediated 

lysis of cells. 
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Preferably, ADCC mediated lysis of cells takes place in the presence of effector 

cells, which in particular embodiments are selected from the group consisting of 

monocytes, mononuclear cells, NK cells and PMNs, and phagocytosis is by 

macrophages. 

The antibody of the invention may be a monoclonal, chimeric, human, or 

humanized antibody, or a fragment of an antibody and may be selected from the 

group consisting of an IgGI, an IgG2, preferably IgG2a and IgG2b, an IgG3, an 

IgG4, an IgM, an IgAl, an IgA2, a secretory IgA, an IgD, and an IgE antibody. 

According to all aspects of the invention, CLD18 is preferably human CLD18, 

preferably human CLD18A2, and CLD18A2 preferably has the amino acid 

sequence according to SEQ ID NO:2 and CLD18A1 preferably has the amino acid 

sequence according to SEQ ID NO:8. 

In particular preferred embodiments, the antibody of the invention binds to native 

epitopes of CLD18 present on the surface of living cells. In further preferred 

embodiments, the antibody of the invention is specific for cancer cells, preferably 

stomach cancer cells. 

In certain embodiments of the invention CLD18 is expressed on the surface of 

cells. 

Antibodies of the invention may be obtained by a method comprising the step of 

25 	immunizing an animal with a protein or peptide having an amino acid sequence 

selected from the group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20, 21-23, and 

26-31, or an immunogenic fragment thereof, or a nucleic acid or host cell 

expressing said protein or peptide, or immunogenic fragment thereof. Preferably, 

an antibody of the invention is specific for the afore mentioned proteins, peptides 

30 	or immunogenic fragments thereof 

In a particularly preferred embodiment, the antibody of the invention is produced 

by a clone having the accession no. DSM ACC2737 (182-D1106-055), DSM 

ACC2738 (182-D1106-056), DSM ACC2739 (182-D1106-057), DSM ACC2740 
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ACC2738 (182-Dl106-056), DSM ACC2739 (182-DII06-057), DSM ACC2740 
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(182-D1106-058), DSM ACC2741 (182-D1106-059), DSM ACC2742 (182-

D1106-062), DSM ACC2743 (182-D1106-067), DSM ACC2745 (182-D758-035), 

DSM ACC2746 (182-D758-036), DSM ACC2747 (182-D758-040), DSM 

ACC2748 (182-D1106-061), DSM ACC2808 (182-D1106-279), DSM ACC2809 

	

5 	(182-D1106-294), or DSM ACC2810 (182-D1106-362). 

In one embodiment the antibody of the invention is coupled to a therapeutic agent 

such as a toxin, a radioisotope, a drug or a cytotoxic agent. 

	

10 	In a further aspect the invention relates to a hybridoma capable of producing the 

antibody of the invention. Preferred hybridomas are those having the accession no. 

DSM ACC2737 (182-D1106-055), DSM ACC2738 (182-D1106-056), DSM 

ACC2739 (182-D1106-057), DSM ACC2740 (182-D1106-058), DSM ACC2741 

(182-D1106-059), DSM ACC2742 (182-D1106-062), DSM ACC2743 (182- 

	

15 	D1106-067), DSM ACC2745 (182-D758-035), DSM ACC2746 (182-D758-036), 

DSM ACC2747 (182-D758-040), DSM ACC2748 (182-D1106-061), DSM 

ACC2808 (182-D1106-279), DSM ACC2809 (182-D1106-294), or DSM 

ACC2810 (182-D1106-362). 

20 	Antibodies of the invention are designated herein by referring to the designation of 

the antibody , e.g. 182-D758-035, and/or by referring to the clone producing the 

antibody, e.g. 26D12. 

The invention also relates to a pharmaceutical composition comprising an antibody 

25 	of the invention and/or a conjugate thereof with a therapeutic agent, and a 

pharmaceutically acceptable carrier. 

In a further aspect the invention relates to a method of inhibiting growth and/or 

killing of a cell expressing CLD18, preferably CLD18A2, comprising contacting 

30 	the cell with an effective amount of an antibody of the invention and/or a 

conjugate thereof with a therapeutic agent. CLD18 is preferably expressed on the 

surface of said cell. 
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In a further aspect the invention relates to a method of treating or preventing a 

disease or disorder involving cells expressing CLD18, preferably CLD18A2, 

comprising administering to a subject an antibody of the invention, a conjugate 

thereof with a therapeutic agent, or a pharmaceutical composition comprising the 

	

5 	antibody of the invention or the conjugate thereof with a therapeutic agent. 

Preferably the disease or disorder is a tumor-related disease and in particular 

embodiments is selected from the group consisting of gastric cancer, esophageal 

cancer, pancreatic cancer, lung cancer, ovarian cancer, colon cancer, hepatic 

cancer, head-neck cancer, and cancer of the gallbladder. CLD18 is preferably 

	

10 	expressed on the surface of said cells. 

Preferably, the antibodies of the invention have the ability to discriminate CLD18-

variants expressed by different cell types including cancer cells and non-malignant 

cells. In a particularly preferred embodiment, the antibodies of the invention have 

	

15 	the ability to bind to CLD18A2 while they do not bind to CLD18A1, or bind to 

CLD18A1 with a lower specificity compared to the binding specificity to 

CLD I8A2. 

The term "binding" according to the invention preferably relates to a specific 

20 	binding. "Specific binding" means that an agent such as an antibody binds stronger 

to a target such as an epitope for which it is specific compared to the binding to 

another target. An agent binds stronger to a first target compared to a second target 

if it binds to the first target with a dissociation constant (KD) which is lower than 

the dissociation constant for the second target. Preferably the dissociation constant 

25 	(KD) for the target to which the agent binds specifically is more than 10-fold, 

preferably more than 20-fold, more preferably more than 50-fold, even more 

preferably more than 100-fold, 200-fold, 500-fold or 1000-fold lower than the 

dissociation constant (KD) for the target to which the agent does not bind 

specifically. 

30 

The antibodies of the invention mediate killing of cells expressing CLD18, 

preferably CLD18A2, by binding to CLD18, preferably expressed on the surface 

of said cells. In one embodiment, antibodies of the invention induce complement 

dependent cytotoxicity (CDC), e.g. at least about 20-40% CDC mediated lysis, 

8 

In a further aspect the invention relates to a method of treating or preventing a 

disease or disorder involving cells expressing CLD 18, preferably CLD 18A2, 

comprising administering to a subject an antibody of the invention, a conjugate 

thereof with a therapeutic agent, or a pharmaceutical composition comprising the 

5 antibody of the invention or the conjugate thereof with a therapeutic agent. 

Preferably the disease or disorder is a tumor-related disease and in particular 

embodiments is selected from the group consisting of gastric cancer, esophageal 

cancer, pancreatic cancer, lung cancer, ovarian cancer, colon cancer, hepatic 

cancer, head-neck cancer, and cancer of the gallbladder. CLD 18 is preferably 

10 expressed on the surface of said cells. 

Preferably, the antibodies of the invention have the ability to discriminate CLDlS­

variants expressed by different cell types including cancer cells and non-malignant 

cells. In a particularly preferred embodiment, the antibodies of the invention have 

15 the ability to bind to CLD 18A2 while they do not bind to CLD 18A 1, or bind to 

CLD 18A 1 with a lower specificity compared to the binding specificity to 

CLD18A2. 

The term "binding" according to the invention preferably relates to a specific 

20 binding. "Specific binding" means that an agent such as an antibody binds stronger 

to a target such as an epitope for which it is specific compared to the binding to 

another target. An agent binds stronger to a first target compared to a second target 

if it binds to the first target with a dissociation constant (Kn) which is lower than 

the dissociation constant for the second target. Preferably the dissociation constant 

25 (Kn) for the target to which the agent binds specifically is more than 10-fold, 

preferably more than 20-fold, more preferably more than 50-fold, even more 

preferably more than 100-fold, 200-fold, 500-fold or 1000-fold lower than the 

dissociation constant (Kn) for the target to which the agent does not bind 

specifically. 

30 

The antibodies of the invention mediate killing of cells expressing CLD IS, 

preferably CLD18A2, by binding to CLD18, preferably expressed on the surface 

of said cells. In one embodiment, antibodies of the invention induce complement 

dependent cytotoxicity (CDC), e.g. at least about 20-40% CDC mediated lysis, 

8 



preferably about 40-50% CDC mediated lysis, and more preferably more than 50% 

CDC mediated lysis of cells expressing CLD18. Such antibodies are exemplified 

herein by the following antibodies: 37H8, 38G5, 38H3, 39F11, 61C2, 26B5, 

26D12, 28D10, 163E12, 175D10, 45C1, 125E1, ch-163E12, and ch-175D10. 

	

5 	Alternatively or in addition to inducing CDC, antibodies of the invention may 

induce antibody dependent cellular cytotoxicity (ADCC) of cells expressing 

CLD18 in the presence of effector cells (e.g., monocytes, mononuclear cells, NK 

cells and PMNs). Such antibodies are exemplified herein by the following 

antibodies: 37G11, 37H8, 38G5, 38H3, 39F11, 43A11, 61C2, 26B5, 26D12, 

	

10 	28D10, 42E12, 163E12, 175D10, 45C1, and 125E1. Antibodies of the invention 

may have the ability to induce apoptosis of cells expressing CLD18, induce 

homotypic adhesion of cells expressing CLD18 and/or induce phagocytosis of 

cells expressing CLD18 in the presence of macrophages. The antibodies of the 

invention may have one or more of the above described functional properties. 

	

15 	Preferably, antibodies of the invention induce CDC mediated lysis and ADCC 

mediated lysis of cells expressing CLD18 and more preferably induce ADCC 

mediated lysis of cells expressing CLD18 while they do not induce CDC mediated 

lysis of said cells. Exemplary target cells for antibodies of the present invention 

include, but are not limited to, cancer cells expressing CLD18, preferably 

20 	CLD18A2, such as tumorigenic gastric, pancreatic, esophageal and lung cancer 

cells. In a particular preferred embodiment, killing of cells mediated by antibodies 

of the invention is CLD18A2 specific, i.e. antibodies of the invention mediate 

killing of cells, preferably CDC and/or ADCC mediated lysis of cells, expressing 

CLD18A2 but do not mediate killing of cells expressing CLD18A1 but not 

25 expressing CLD18A2. The antibodies described above may be used to mediate 

killing of tumor cells in the treatment or prevention of cancer such as gastric 

cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian cancer, colon 

cancer, hepatic cancer, head-neck cancer, and cancer of the gallbladder. 

30 	Antibodies of the invention may be categorized into distinct classes according to 

their binding properties and their ability to mediate effector function on cells 

expressing CLD18. The antibodies of the invention may be categorized according 

to their 
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preferably about 40-50% CDC mediated lysis, and more preferably more than 50% 

CDC mediated lysis of cells expressing CLDI8. Such antibodies are exemplified 

herein by the following antibodies: 37H8, 3805, 38H3, 39Fll, 61C2, 26B5, 

26D12, 28DIO, 163E12, 175DIO, 45Cl, 125El, ch-163EI2, and ch-175DlO. 

5 Alternatively or in addition to inducing CDC, antibodies of the invention may 

induce antibody dependent cellular cytotoxicity (ADCC) of cells expressing 

CLD18 in the presence of effector cells (e.g., monocytes, mononuclear cells, NK 

cells and PMNs). Such antibodies are exemplified herein by the following 

antibodies: 37011, 37H8, 3805, 38H3, 39Fll, 43A11, 61C2, 26B5, 26D12, 

10 28DlO, 42E12, 163E12, 175DI0, 45Cl, and 125El. Antibodies of the invention 

may have the ability to induce apoptosis of cells expressing CLD18, induce 

homotypic adhesion of cells expressing CLD 18 and/or induce phagocytosis of 

cells expressing CLD 18 in the presence of macrophages. The antibodies of the 

invention may have one or more of the above described functional properties. 

15 Preferably, antibodies of the invention induce CDC mediated lysis and ADCC 

mediated lysis of cells expressing CLD 18 and more preferably induce ADCC 

mediated lysis of cells expressing CLD 18 while they do not induce CDC mediated 

lysis of said cells. Exemplary target cells for antibodies of the present invention 

include, but are not limited to, cancer cells expressing CLDI8, preferably 

20 CLD l8A2, such as tumorigenic gastric, pancreatic, esophageal and lung cancer 

cells. In a particular preferred embodiment, killing of cells mediated by antibodies 

of the invention is CLD 18A2 specific, i.e. antibodies of the invention mediate 

killing of cells, preferably CDC and/or ADCC mediated lysis of cells, expressing 

CLD18A2 but do not mediate killing of cells expressing CLD18Al but not 

25 expressing CLDI8A2. The antibodies described above may be used to mediate 

killing of tumor cells in the treatment or prevention of cancer such as gastric 

cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian cancer, colon 

cancer, hepatic cancer, head-neck cancer, and cancer of the gallbladder. 

30 Antibodies of the invention may be categorized into distinct classes according to 

their binding properties and their ability to mediate effector function on cells 

expressing CLD18. The antibodies of the invention may be categorized according 

to their 
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• binding properties to and/or effector functions mediated on cells expressing 

either CLD18A1 or CLD18A2 (discrimination of CLD18 splice variants), 

• binding properties to and/or effector functions mediated on cells expressing 

	

5 	either glycosylated or non-glycosylated CLD18 variants (discrimination 

betweeen CLD18-variants with and without N-glycosylation), 

• binding properties to and/or effector functions mediated on either cancer cells 

or normal cell types (discrimination between CLD18-variants expressed by 

	

10 	tumor cells or normal nonmalignant cells), 

• binding properties to CLD18-epitopes masked by the formation of tight 

junctions, 

	

15 	• abilities to induce aggregate formation of CLD18 on living cells, and 

abilities to bind a non-human CLD18 variant, particularly CLD18 variants 

from mice, rats, rabbits and primates. 

20 	Antibodies of the invention may have one or more of the following properties 

whereby reference is given to specific examples of antibodies of the invention 

described herein (24H5, 26B5, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 

4106, 42E12, 43A11, 44E10, 47D12, 61C2, 75138, 85A3, 9E8, 19B9, 45C1, 

125E1, 163E12, 166E2, 175D10, ch-43A11, ch-45C1, ch-125E1, ch-163E12, ch- 

25 	166E2, ch-175D10): 

a) binding to CLD18A2 as well as to CLD18A1 (e.g. 26D12, 28D10, 37H8, 

38H3, 39F11, 61C2, and 4106) 

b) binding to CLD18A2 but not to CLD18A1 (e.g. 26B5, 37G11, 3805, 42E12, 

and 43A11, 45C1, 125E1, 163E12, 166E2, 175D10, ch-43A11, ch-45C1, ch- 

3 0 	125E1, ch-163E12, ch-166E2, ch-175D10) 

c) binding to CLD18 naturally expressed by tumor cells but not to CLD18 

naturally expressed by non-cancer cells or tissues such as cells of stomach and 

lung (e.g 2685, 75B8, 24H5, 39F1 I , 45C1, 125E1, 163E12, 166E2, 175D10). 

10 

• binding properties to and/or effector functions mediated on cells expressing 

either CLD18Al or CL018A2 (discrimination ofCLD18 splice variants), 

• binding properties to and/or effector functions mediated on cells expressing 

5 either glycosylated or non-glycosylated CL018 variants (discrimination 

betweeen CLO I8-variants with and without N-glycosy lation), 

• binding properties to and/or effector functions mediated on either cancer cells 

or normal cell types (discrimination between CLD18-variants expressed by 

10 tumor cells or normal nonmalignant cells), 

• binding properties to CLO 18-epitopes masked by the formation of tight 

junctions, 

15 • abilities to induce aggregate formation of CLD 18 on living cells, and 

• abilities to bind a non-human CL018 variant, particularly CLD 18 variants 

from mice, rats, rabbits and primates. 

20 Antibodies of the invention may have one or more of the following properties 

whereby reference is given to specific examples of antibodies of the invention 

described herein (24H5, 26B5, 26D12, 28010, 37Gl1, 37H8, 38G5, 38H3, 39F1l, 

41C6, 42E12, 43Al1, 44EIO, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, 45Cl, 

125El, 163E12, 166E2, 175DI0, ch-43All, ch-45Cl, ch-125El, ch-163E12, ch-

25 166E2, ch-175DIO): 

a) binding to CLD18A2 as well as to CLD18Al (e.g. 26D12, 28010, 37H8, 

38H3, 39Fll, 61C2, and 41C6) 

b) binding to CLD18A2 but not to CL018Al (e.g. 26B5, 37Gll, 38G5, 42E12, 

and 43All, 45Cl, 125El, 163E12, 166E2, 175DI0, ch-43All, ch-45Cl, ch-

30 125El, ch-163E12, ch-166E2, ch-175DIO) 

c) binding to CLD 18 naturally expressed by tumor cells but not to CLD 18 

naturally expressed by non-cancer cells or tissues such as cells of stomach and 

lung (e.g 26B5, 75B8, 24H5, 39Fll, 45Cl, 125El, 163E12, 166E2, 175DIO). 

10 



d) mediating CDC induced killing of cells, which express CLD18A2 but not of 

cells which express CLD18A1 (e.g. 26D12, 28D10, 37H8, and 39F11, 163E12, 

ch-125E1, ch-163E12, ch-175D10) 

e) mediating ADCC induced killing of cells expressing CLD18 (e.g. 26B5, 

5 	37G11, 37H8, 38G5, 38H3, 39F11, 43A11, 47D12, and 61C2, ch-163E12, ch-

175D10) 

f) mediating ADCC induced killing but not CDC mediated killing of cells 

expressing CLD18 (e.g. 37011, 42E12, and 43A11) 

g) mediating ADCC induced killing and CDC induced killing of cells expressing 

10 	CLD18A2 (e.g. 37H8, 38H3, 39F11, ch-163E12, ch-175D10). 

As exemplified herein, antibodies of the invention further encompasses molecules, 

which 

15 	a) bind to differentiated cells of normal stomach, but not to stem cells of stomach 

(e.g. 39F11) 

b) do not bind to normal gastric tissue as well as other normal organs but 

exclusively to cancer cells (e.g. 26B5) 

c) bind to an epitope encompassing a non-glycosylated Asn at position 116 of 

20 	CLD18 

d) which bind to human as well as to mouse CLD18 allowing to thoroughly 

perform preclinical toxicity studies in mice. 

Antibodies of the invention may be derived from different species, including but 

25 	not limited to mouse, rat, rabbit, guinea pig and human. Antibodies of the 

invention also include chimeric molecules in which an antibody constant region 

derived from one species, preferably human, is combined with the antigen binding 

site derived from another species. Moreover antibodies of the invention include 

humanized molecules in which the antigen binding sites of an antibody derived 

30 	from a non-human species are combined with constant and framework regions of 

human origin. 

Antibodies of the invention include polyclonal and monoclonal antibodies and 

include IgG2a (e.g. IgG2a, K, 	IgG2b (e.g. IgG2b, x, X), IgG3 (e.g. IgG3, lc, 2.) 
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d) mediating CDC induced killing of cells, which express CLD 18A2 but not of 

cells which express CLD18Al (e.g. 26D12, 28DIO, 37H8, and 39F11, 163E12, 

ch-125E1, ch-163E12, ch-175DIO) 

e) mediating ADCC induced killing of cells expressing CLD18 (e.g. 26B5, 

5 37011, 37H8, 38G5, 38H3, 39F11, 43Al1, 47D12, and 61C2, ch-163E12, ch-

175DIO) 

f) mediating ADCC induced killing but not CDC mediated killing of cells 

expressing CLD18 (e.g. 37G11, 42E12, and 43Al1) 

g) mediating ADCC induced killing and CDC induced killing of cells expressing 

10 CLD18A2 (e.g. 37H8, 38H3, 39Fll, ch-163E12, ch-!75DI0). 

As exemplified herein, antibodies of the invention further encompasses molecules, 

which 

15 a) bind to differentiated cells of normal stomach, but not to stem cells of stomach 

(e.g. 39F1!) 

b) do not bind to normal gastric tissue as well as other normal organs but 

exclusively to cancer cells (e.g. 26B5) 

c) bind to an epitope encompassing a non-glycosylated Asn at position 116 of 

20 CLD18 

d) which bind to human as well as to mouse CLD 18 allowing to thoroughly 

perform preclinical toxicity studies in mice. 

Antibodies of the invention may be derived from different species, including but 

25 not limited to mouse, rat, rabbit, guinea pig and human. Antibodies of the 

invention also include chimeric molecules in which an antibody constant region 

derived from one species, preferably human, is combined with the antigen binding 

site derived from another species. Moreover antibodies of the invention include 

humanized molecules in which the antigen binding sites of an antibody derived 

. 30 from a non-human species are combined with constant and framework regions of 

human origin. 

Antibodies of the invention include polyclonal and monoclonal antibodies and 

include IgG2a (e.g. Ig02a, K, A), IgG2b (e.g. IgG2b, K, A), IgG3 (e.g. IgG3, K, A) 

11 



and IgM antibodies. However, other antibody isotypes are also encompassed by 

the invention, including IgG I , IgAI, IgA2, secretory IgA, IgD, and IgE antibodies. 

The antibodies can be whole antibodies or antigen-binding fragments thereof 

including, for example, Fab, F(ab')2, Fv, single chain Fv fragments or bispecific 

	

5 	antibodies. Furthermore, the antigen-binding fragments include binding-domain 

immunoglobulin fusion proteins comprising (i) a binding domain polypeptide 

(such as a heavy chain variable region or a light chain variable region) that is fused 

to an immunoglobulin hinge region polypeptide, (ii) an immunoglobulin heavy 

chain CH2 constant region fused to the hinge region, and (iii) an immunoglobulin 

	

10 	heavy chain CH3 constant region fused to the CH2 constant region. Such binding- 

domain immunoglobulin fusion proteins are further disclosed in US2003/0118592 

and US 2003/0133939. 

Antibodies of the present invention preferably dissociate from CLD18 with a 

	

15 	dissociation equilibrium constant (KD) of approximately 1-100nM or less. 

Preferably, antibodies of the invention do not cross-react with related cell-surface 

antigens and thus do not inhibit their function. 

In preferred embodiments, antibodies of the present invention can be characterized 

20 	by one or more of the following properties: 

a) specificity for CLD18, in particular specificity for CLD18A2; 

b) a binding affinity to CLD18, in particular CLD I 8A2, of about 100 nM or less, 

preferably, about 5-10 nM or less and, more preferably, about 1-3 nM or less, 

25 	c) the ability to mediate a high level of CDC on either CD55/59 negative or 

CD55/59 positive cells; 

d) the ability to inhibit the growth of cells which express CLD18; 

e) the ability to induce apoptosis of cells which express CLD18; 

f) the ability to induce homotypic adhesion of cells which express CLD18; 

30 	g) the ability to induce ADCC of cells which express CLD18 in the presence of 

effector cells; 

h) the ability to prolong survival of a subject having tumor cells which express 

CLD18; 

i) the ability to deplete cells which express CLD18; 
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and IgM antibodies. However, other antibody isotypes are also encompassed by 

the invention, including IgG 1, IgAI, IgA2, secretory IgA, IgD, and IgE antibodies. 

The antibodies can be whole antibodies or antigen-binding fragments thereof 

including, for example, Fab, F(ab'h, Fv, single chain Fv fragments or bispecific 

5 antibodies. Furthermore, the antigen-binding fragments include binding-domain 

immunoglobulin fusion proteins comprising (i) a binding domain polypeptide 

(such as a heavy chain variable region or a light chain variable region) that is fused 

to an immunoglobulin hinge region polypeptide, (ii) an immunoglobulin heavy 

chain CH2 constant region fused to the hinge region, and (iii) an immunoglobulin 

10 heavy chain CH3 constant region fused to the CH2 constant region. Such binding­

domain immunoglobulin fusion proteins are further disclosed in US2003/0 11S592 

and US 2003/0133939. 

Antibodies of the present invention preferably dissociate from CLDlS with a 

15 dissociation equilibrium constant (KD) of approximately l-100nM or less. 

Preferably, antibodies of the invention do not cross-react with related cell-surface 

antigens and thus do not inhibit their function. 

In preferred embodiments, antibodies of the present invention can be characterized 

20 by one or more of the following properties: 

a) specificity for CLD 18, in particular specificity for CLD ISA2; 

b) a binding affinity to CLD IS, in particular CLD 18A2, of about 100 nM or less, 

preferably, about 5-10 nM or less and, more preferably, about 1-3 nM or less, 

25 c) the ability to mediate a high level of CDC on either CD55/59 negative or 

CD55/59 positive cells; 

d) the ability to inhibit the growth of cells which express CLD IS; 

e) the ability to induce apoptosis of cells which express CLD 18; 

f) the ability to induce homotypic adhesion of cells which express CLD IS; 

30 g) the ability to induce ADCC of cells which express CLD IS in the presence of 

effector cells; 

h) the ability to prolong survival of a subject having twnor cells which express 

CLDlS; 

i) the ability to deplete cells which express CLDlS; 
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j) the ability to deplete cells which express low levels of CLD18 and/or 

k) the ability to aggregate CLD18 on the surface of living cells 

The anti-CLD18 antibodies of the present invention can be derivatized, linked to or 

5 	co-expressed to other binding specificities. In a particular embodiment, the 

invention provides a bispecific or multispecific molecule comprising at least one 

first binding specificity for CLD18 (e.g., an anti-CLD18 antibody or mimetic 

thereof), and a second binding specificity for a effector cell, such as a binding 

specificity for an Fe receptor (e.g., a Fc-gamma receptor, such as Fc-gamma RI, or 

10 	any other Fc receptor) or a T cell receptor, e.g., CD3. 

Accordingly, the present invention includes bispecific and multispecific molecules 

that bind to both CLD18 and to an Fc receptor or a T cell receptor, e.g. CD3. 

Examples of Fc receptors are IgG receptor, Fe-gamma receptor (FcyR), such as 

15 	FcyRI (CD64), FcyRII (CD32), and FcyRIII (CD16). Other Fc receptors, such as 

IgA receptors (e.g., Fecal), also can be targeted. The Fc receptor is preferably 

located on the surface of an effector cell, e.g., a monocyte, macrophage or an 

activated mononuclear cell. In a preferred embodiment, the bispecific and 

multispecific molecules bind to an Fc receptor at a site which is distinct from the 

20 

	

	immunoglobulin Fc (e.g., IgG or IgA) binding site of the receptor. Therefore, the 

binding of the bispecific and multispecific molecules is not blocked by 

physiological levels of immunoglobulins. 

In yet another aspect, anti-CLD18 antibodies of the invention are derivatized, 

25 

	

	linked to or co-expressed with another functional molecule, e.g., another peptide or 

protein (e.g., a Fab' fragment). For example, an antibody of the invention can be 

functionally linked (e.g., by chemical coupling, genetic fusion, noncovalent 

association or otherwise) to one or more other molecular entities, such as another 

antibody (e.g. to produce a bispecific or a multispecific antibody), a cytotoxin, 

30 

	

	cellular ligand or antigen (e.g. to produce an immunoconjugate, such as an 

immunotoxin). An antibody of the present invention can be linked to other 

therapeutic moieties, e.g., a radioisotope, a small molecule anti-cancer drug, a 

recombinant cytokine or chemokine. Accordingly, the present invention 

encompasses a large variety of antibody conjugates, bispecific and multispecific 

13 

j) the ability to deplete cells which express low levels of CLD 18 and/or 

k) the ability to aggregate CLD 18 on the surface of living cells 

The anti-CLD 18 antibodies of the present invention can be derivatized, linked to or 

5 co-expressed to other binding specificities. In a particular embodiment, the 

invention provides a bispecific or multispecific molecule comprising at least one 

first binding specificity for CLD 18 (e.g., an anti-CLD 18 antibody or mimetic 

thereof), and a second binding specificity for a effector cell, such as a binding 

specificity for an Fc receptor (e.g., a Fc-gamma receptor, such as Fe-gamma RI, or 

10 any other Fc receptor) or a T cell receptor, e.g., CD3. 

Accordingly, the present invention includes bispecific and multispecific molecules 

that bind to both CLD18 and to an Fc receptor or a T cell receptor, e.g. CD3. 

Examples of Fc receptors are IgO receptor, Fc-gamma receptor (FcyR), such as 

15 FcyRI (CD64), FcyRII (CD32), and FcyRIn (CD16). Other Fc receptors, such as 

IgA receptors (e.g., FcaRI), also can be targeted. The Fc receptor is preferably 

located on the surface of an effector cell, e.g., a monocyte, macrophage or an 

activated mononuclear cell. In a preferred embodiment, the bispecific and 

multispecific molecules bind to an Fc receptor at a site which is distinct from the 

20 immunoglobulin Fc (e.g., IgO or IgA) binding site of the receptor. Therefore, the 

binding of the bispecific and multi specific molecules is not blocked by 

physiological levels of immunoglobulins. 

In yet another aspect, anti-CLD18 antibodies of the invention are derivatized, 

25 linked to or co-expressed with another functional molecule, e.g., another peptide or 

protein (e.g., a Fabt fragment). For example, an antibody of the invention can be 

functionally linked (e.g., by chemical coupling, genetic fusion, noncovaIent 

association or otherwise) to one or more other molecular entities, such as another 

antibody (e.g. to produce a bispecific or a multispecific antibody), a cytotoxin, 

30 cellular ligand or antigen (e.g. to produce an immunoconjugate, such as an 

immunotoxin). An antibody of the present invention can be linked to other 

therapeutic moieties, e.g., a radioisotope, a small molecule anti-cancer drug, a 

recombinant cytokine or chemokine. Accordingly, the present invention 

encompasses a large variety of antibody conjugates, bispecific and multi specific 
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molecules, and fusion proteins, all of which bind to CLD18 expressing cells and 

which can be used to target other molecules to such cells. 

In still another aspect, the invention provides compositions, e.g., pharmaceutical 

	

5 	and diagnostic compositions/kits, comprising a pharmaceutically acceptable carrier 

formulated along with one or a combination of antibodies of the invention. In a 

particular embodiment, the composition includes a combination of antibodies 

which bind to distinct epitopes or which possess distinct functional characteristics, 

such as inducing CDC and/or ADCC and inducing apoptosis. In this embodiment 

	

10 	of the invention, antibodies may be used in combination, e. g., as a pharmaceutical 

composition comprising two or more anti-CLD18 monoclonal antibodies. For 

example, anti-CLD18 antibodies having different but complementary activities can 

be combined in a single therapy to achieve a desired therapeutic effect. In a 

preferred embodiment, the composition includes an anti-CLD18 antibody that 

15 mediates CDC combined with another anti-CLD18 antibody that induces 

apoptosis. In another embodiment, the composition includes an anti-CLD18 

antibody that mediates highly effective killing of target cells in the presence of 

effector cells, combined with another anti-CLD18 antibody that inhibits the growth 

of cells expressing CLD18. 

20 

The present invention also includes the simultaneous or sequential administration 

of two or more anti-CLD18 antibodies of the invention, wherein at least one of 

said antibodies is a chimeric anti-CLD18 antibody and at least one further antibody 

is a human anti-CLD18 antibody, the antibodies binding to the same or different 

25 	epitopes of CLD18. Preferably, a chimeric CLD18 antibody of the invention is 

administered first followed by the administration of a human anti-CLD18 antibody 

of the invention, wherein the human anti-CLD18 antibody is preferably 

administered for an extended period of time, i.e. as maintenance therapy. 

30 Antibodies, immunoconjugates, bispecific and multispecific molecules and 

compositions of the present invention can be used in a variety of methods for 

inhibiting growth of cells expressing CLD18, in particular CLD18A2 and/or 

selectively killing cells expressing CLD18, in particular CLD18A2 by contacting 

the cells with an effective amount of the antibody, immunconjugate, 
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molecules, and fusion proteins, all of which bind to CLD 18 expressing cells and 

which can be used to target other molecules to such cells. 

In still another aspect, the invention provides compositions, e.g., pharmaceutical 

5 and diagnostic compositions/kits, comprising a pharmaceutically acceptable carrier 

formulated along with one or a combination of antibodies of the invention. In a 

particular embodiment, the composition includes a combination of antibodies 

which bind to distinct epitopes or which possess distinct functional characteristics, 

such as inducing CDC and/or ADCC and inducing apoptosis. In this embodiment 

10 of the invention, antibodies may be used in combination, e. g., as a pharmaceutical 

composition comprising two or more anti-CLD 18 monoclonal antibodies. For 

example, anti-CLD18 antibodies having different but complementary activities can 

be combined in a single therapy to achieve a desired therapeutic effect. In a 

preferred embodiment, the composition includes an anti-CLD18 antibody that 

15 mediates CDC combined with another anti-CLD18 antibody that induces 

apoptosis. In another embodiment, the composition includes an anti-CLD 18 

antibody that mediates highly effective killing of target cells in the presence of 

effector cells, combined with another anti-CLD 18 antibody that inhibits the growth 

of cells expressing CLD 18. 
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The present invention also includes the simultaneous or sequential administration 

of two or more anti-CLD 18 antibodies of the invention, wherein at least one of 

said antibodies is a chimeric anti-CLD18 antibody and at least one further antibody 

is a hwnan anti-CLD18 antibody, the antibodies binding to the same or different 

25 epitopes of CLD18. Preferably, a chimeric CLD18 antibody of the invention is 

administered first followed by the administration of a human anti-CLD 18 antibody 

of the invention, wherein the human anti-CLD 18 antibody is preferably 

administered for an extended period of time, i.e. as maintenance therapy. 

30 Antibodies, irnrnunoconjugates, bispecific and multi specific molecules and 

compositions of the present invention can be used in a variety of methods for 

inhibiting growth of cells expressing CLD 18, in particular CLD 18A2 and/or 

selectively killing cells expressing CLD18, in particular CLD18A2 by contacting 

the cells with an effective amount of the antibody, immunconjugate, 
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bispecific/multispecific molecule or composition, such that the growth of the cell 

is inhibited and/or the cell is killed. In one embodiment, the method includes 

killing of the cell expressing CLD18, optionally in the presence of effector cells, 

for example, by CDC, apoptosis, ADCC, phagocytosis, or by a combination of two 

	

5 	or more of these mechanisms. Cells expressing CLD18 which can be inhibited or 

killed using the antibodies of the invention include cancer cells such as 

tumorigenic stomach, pancreatic, esophageal, lung, ovarian, colon, hepatic, head-

neck, and gallbladder cells. 

	

10 	Accordingly, antibodies of the present invention can be used to treat and/or prevent 

a variety of diseases involving cells expressing CLD18 by administering the 

antibodies to patients suffering from such diseases. Exemplary diseases that can be 

treated (e.g., ameliorated) or prevented include, but are not limited to, tumorigenic 

diseases. Examples of tumorigenic diseases, which can be treated and/or prevented 

	

15 	include gastric cancer, pancreatic cancer, esophageal cancer, lung cancer, ovarian 

cancer, colorectal cancer, hepatic cancer, head-neck cancer, and cancer of the 

gallbladder. 

In a particular embodiment of the invention, the subject being administered the 

20 	antibody is additionally treated with a chemotherapeutic agent, radiation, or an 

agent that modulates, e.g., enhances or inhibits, the expression or activity of an Fc 

receptor, e.g. an Fc-gamma receptor, such as a cytokine. Typical cytokines for 

administration during treatment include granulocyte colony-stimulating factor (G-

CSF), granulocyte-macrophage colony-stimulating factor (GM-CSF), interferon-y 

25 	(IFN-y), and tumor necrosis factor (TNF). Typical therapeutic agents include, 

among others, anti-neoplastic agents such as doxorubicin, cisplatin, taxotere, 5-

fluoruracil, methotrexat, gemzitabin and cyclophosphamide. 

In yet another aspect, the invention relates to an immunization strategy to 

30 immunize non-human animals such as mice with human CLD18 or a peptide 

fragment thereof, preferably CLD18A2 or a peptid fragment thereof to obtain 

antibodies. Preferred peptides for immunization are those selected from the group 

consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, and 26-31. Accordingly, in 

preferred embodiments, the antibodies of the invention are those obtained by 

15 
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cancer, colorectal cancer, hepatic cancer, head-neck cancer, and cancer of the 

gallbladder. 

In a particular embodiment of the invention, the subj ect being administered the 

20 antibody is additionally treated with a chemotherapeutic agent, radiation, or an 

agent that modulates, e.g., enhances or inhibits, the expression or activity of an Fe 

receptor, e.g. an Fc-gamma receptor, such as a cytokine. Typical cytokines for 

administration during treatment include granulocyte colony-stimulating factor (G­

CSF), granulocyte-macrophage colony-stimulating factor (GM-CSF), interferon-y 

25 (IFN-y) , and tumor necrosis factor (TNF). Typical therapeutic agents include, 

among others, anti-neoplastic agents such as doxorubicin, cisplatin, taxotere, 5-

fluoruracil, methotrexat, gemzitabin and cyclophosphamide. 

In yet another aspect, the invention relates to an immunization strategy to 

30 immunize non-human animals such as mice with human CLD 18 or a peptide 

fragment thereof, preferably CLD 18A2 or a peptid fragment thereof to obtain 

antibodies. Preferred peptides for immunization are those selected from the group 

consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, and 26-31. Accordingly, in 

preferred embodiments, the antibodies of the invention are those obtained by 

15 



immunization using peptides selected from the group consisting of SEQ ID NO:2, 

4, 6, 16, 18, 20-23, and 26-31. Analogously, antibodies to CLD18 can be generated 

in a transgenic non-human animal, such as a transgenic mouse. The transgenic 

non-human animal may be a transgenic mouse having a genome comprising a 

5 	heavy chain transgene and a light chain transgene encoding all or a portion of an 

antibody. 

Wildtype as well as transgenic non-human animals can be immunized with a 

purified or enriched preparation of CLD18 antigen and/or nucleic acids and/or 

10 	cells expressing CLD18 or a peptide fragment thereof. Preferably, the non-human 

animal, is capable of producing multiple isotypes of human monoclonal antibodies 

to CLD18 (e.g., IgG, IgA and/or IgM) by undergoing V-D-J recombination and 

isotype switching. Isotype switching may occur by e.g., classical or non-classical 

isotype switching. 

15 

Accordingly, in yet another aspect, the invention provides isolated B cells from a 

non-human animal as described above. The isolated B cells can then be 

immortalized by fusion to an immortalized cell to provide a source (e.g., a 

hybridoma) of antibodies of the invention. Such hybridomas (i.e., which produce 

20 	antibodies of the invention) are also included within the scope of the invention. 

As exemplified herein, antibodies of the invention can be obtained directly from 

hybridomas which express the antibody, or can be cloned and recombinantly 

expressed in a host cell (e.g., a CHO cell, or a lymphocytic cell). Further examples 

25 	of host cells are microorganisms, such as E. coli, and fungi, such as yeast. 

Alternatively, they can be produced recombinantly in a transgenic non-human 

animal or plant. 

Preferred hybridoma cells for producing antibodies of the invention are those 

30 	sequenced or deposited at the DSMZ (Mascheroder Weg l b, 31824 Braunschweig, 

Germany; new address: Inhoffenstr. 7B, 31824 Braunschweig, Germany) having 

the following designations and accession numbers: 

a. 182-D1106-055, accesssion no. DSM ACC2737, deposited on October 19, 2005 

b. 182-D1106-056, accesssion no. DSM ACC2738, deposited on October 19, 2005 
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hybridomas which express the antibody, or can be cloned and recombinantly 

expressed in a host cell (e.g., a CHO cell, or a lymphocytic cell). Further examples 

25 of host cells are microorganisms, such as E. coli, and fungi, such as yeast. 

Alternatively, they can be produced recombinantly in a transgenic non-human 

animal or plant. 

Preferred hybridoma cells for producing antibodies of the invention are those 

30 sequenced or deposited at the DSMZ (Mascheroder Wegl b, 31824 Braunschweig, 

Germany; new address: Inhoffenstr. 7B, 31824 Braunschweig, Germany) having 
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c. 182-D1106-057, accesssion no. DSM ACC2739, deposited on October 19, 2005 

d. 182-D1106-058, accesssion no. DSM ACC2740, deposited on October 19, 2005 

e. 182-D1106-059, accesssion no. DSM ACC2741, deposited on October 19, 2005 

f. 182-D1106-062, accesssion no. DSM ACC2742, deposited on October 19, 2005, 

5 	g. 182-D1106-067, accesssion no. DSM ACC2743, deposited on October 19, 2005 

h. 182-D758-035, accesssion no. DSM ACC2745, deposited on Nov. 17, 2005 

i. 182-D758-036, accesssion no. DSM ACC2746, deposited on Nov. 17, 2005 

j. 182-D758-040, accesssion no. DSM ACC2747, deposited on Nov. 17, 2005 

k. 182-D1106-061, accesssion no. DSM ACC2748, deposited on Nov. 17, 2005 

10 	1. 182-D1106-279, accesssion no. DSM ACC2808, deposited on Oct. 26, 2006 

m. 182-D1106-294, accesssion no. DSM ACC2809, deposited on Oct. 26, 2006, 

n. 182-D1106-362, accesssion no. DSM ACC2810, deposited on Oct. 26, 2006. 

Preferred antibodies of the invention are those produced by and obtainable from 

15 

	

	the above-described hybridomas; i.e. 37011 in the case of 182-D1106-055, 37H8 

in the case of 182-D1106-056, 38G5 in the case of 182-D1106-057, 38H3 in the 

case of 182-D1106-058, 39F11 in the case of 182-D1106-059, 43A11 in the case 

of 182-D1106-062, 61C2 in the case of 182-D1106-067, 26B5 in the case of 182-

D758-035, 26D12 in the case of 182-D758-036, 28D10 in the case of 182-D758- 

20 

	

	040, 42E12 in the case of 182-D1106-061, 125E1 in the case of 182-D1106-279, 

163E12 in the case of 182-D1106-294, and 175D10 in the case of 182-D1106-362; 

and the chimerized and humanized forms thereof. 

In preferred embodiments, antibodies, in particular chimerised forms of antibodies 

25 

	

	according to the invention include antibodies comprising a heavy chain constant 

region (CH) comprising an amino acid sequence derived from a human heavy 

chain constant region such as the amino acid sequence represented by SEQ ID NO: 

46 or 150 or a fragment thereof. In further preferred embodiments, antibodies, in 

particular chimerised forms of antibodies according to the invention include 

30 	antibodies comprising a light chain constant region (CL) comprising an amino acid 

sequence derived from a human light chain constant region such as the amino acid 

sequence represented by SEQ ID NO: 41 or 148 or a fragment thereof. In a 

particular preferred embodiment, antibodies, in particular chimerised forms of 

antibodies according to the invention include antibodies which comprise a CH 
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region (CH) comprising an amino acid sequence derived from a human heavy 

chain constant region such as the amino acid sequence represented by SEQ ID NO: 

46 or 150 or a fragment thereof. In further preferred embodiments, antibodies, in 
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comprising an amino acid sequence derived from a human CH such as the amino 

acid sequence represented by SEQ ID NO: 46 or 150 or a fragment thereof and 

which comprise a CL comprising an amino acid sequence derived from a human 

CL such as the amino acid sequence represented by SEQ ID NO: 41 or 148 or a 

5 	fragment thereof. 

A CH comprising the amino acid sequence represented by SEQ ID NO: 46 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 45. A CH comprising the amino acid sequence represented by SEQ 

10 ID NO: 150 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 149. A CL comprising the amino acid 

sequence represented by SEQ ID NO: 41 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 40. A CL 

comprising the amino acid sequence represented by SEQ ID NO: 148 may be 

15 

	

	encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 147. 

In certain preferred embodiments, chimerised forms of antibodies include 

antibodies comprising a heavy chain comprising an amino acid sequence selected 

20 

	

	from the group consisting of SEQ ID NO: 115, 116, 117, 118, 119, 120, and a 

fragment thereof and/or comprising a light chain comprising an amino acid 

sequence selected from the group consisting of SEQ ID NO: 121, 122, 123, 124, 

125, 126, 127, 128, 129, and a fragment thereof. 

25 	In certain preferred embodiments, chimerised forms of antibodies include 

antibodies comprising a combination of heavy chains and light chains selected 

from the following possibilities (i) to (ix): 

(i) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 

115 or a fragment thereof and the light chain comprises an amino acid sequence 

30 	represented by SEQ ID NO: 122 or a fragment thereof, 

(ii) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 

116 or a fragment thereof and the light chain comprises an amino acid sequence 

represented by SEQ ID NO: 121 or a fragment thereof, 
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comprising an amino acid sequence derived from a human CH such as the amino 

acid sequence represented by SEQ ID NO: 46 or 150 or a fragment thereof and 

which comprise a CL comprising an amino acid sequence derived from a human 

CL such as the amino acid sequence represented by SEQ ID NO: 41 or 148 or a 

5 fragment thereof. 

A CH comprising the amino acid sequence represented by SEQ ID NO: 46 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 45. A CH comprising the amino acid sequence represented by SEQ 

10 ID NO: 150 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 149. A CL comprising the amino acid 

sequence represented by SEQ ID NO: 41 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 40. A CL 

comprising the amino acid sequence represented by SEQ ID NO: 148 may be 

15 encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 147. 

In certain preferred embodiments, chimerised forms of antibodies include 

antibodies comprising a heavy chain comprising an amino acid sequence selected 

20 from the group consisting of SEQ ID NO: 115, 116, 117, 118, 119, 120, and a 

fragment thereof and/or comprising a light chain comprising an amino acid 

sequence selected from the group consisting of SEQ ID NO: 121, 122, 123, 124, 

125, 126, 127, 128, 129, and a fragment thereof. 

25 In certain preferred embodiments, chimerised forms of antibodies include 

antibodies comprising a combination of heavy chains and light chains selected 

from the following possibilities (i) to (ix): 

(i) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 

115 or a fragment thereof and the light chain comprises an amino acid sequence 

30 represented by SEQ ID NO: 122 or a fragment thereof, 

(ii) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 

116 or a fragment thereof and the light chain comprises an amino acid sequence 

represented by SEQ ID NO: 121 or a fragment thereof, 
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(iii) the heavy chain comprises an amino acid sequence represented by SEQ ID 

NO: 117 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO: 123 or a fragment thereof, 

(iv) the heavy chain comprises an amino acid sequence represented by SEQ ID 

5 NO: 119 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO: 126 or a fragment thereof, 

(v) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 

118 or a fragment thereof and the light chain comprises an amino acid sequence 

represented by SEQ ID NO: 125 or a fragment thereof, 

10 (vi) the heavy chain comprises an amino acid sequence represented by SEQ ID 

NO: 120 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO: 124 or a fragment thereof, 

(vii) the heavy chain comprises an amino acid sequence represented by SEQ ID 

NO: 120 or a fragment thereof and the light chain comprises an amino acid 

15 	sequence represented by SEQ ID NO: 127 or a fragment thereof, 

(viii) the heavy chain comprises an amino acid sequence represented by SEQ ID 

NO: 120 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO: 128 or a fragment thereof, and 

(ix) the heavy chain comprises an amino acid sequence represented by SEQ ID 

20 NO: 120 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO: 129 or a fragment thereof. 

"Fragment" or "fragment of an amino acid sequence" as used above relates to a 

part of an antibody sequence, i.e. a sequence which represents the antibody 

25 sequence shortened at the N- andlor C-terminus, which when it replaces said 

antibody sequence in an antibody retains binding of said antibody to CLD18 and 

preferably functions of said antibody as described herein, e.g. CDC mediated lysis 

or ADCC mediated lysis. Preferably, a fragment of an amino acid sequence 

comprises at least 80%, preferably at least 90%, 95%, 96%, 97%, 98%, or 99% of 

30 	the amino acid residues from said amino acid sequence. A fragment of an amino 

acid sequence selected from the group consisting of SEQ ID NO: 115, 116, 117, 

118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, and 129 preferably relates 

to said sequence wherein 17, 18, 19, 20, 21, 22 or 23 amino acids at the N-

terminus are removed. Fragments of amino acid sequences described herein may 
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15 sequence represented by SEQ ID NO; 127 or a fragment thereof, 
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NO: 120 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO: 128 or a fragment thereof, and 

(ix) the heavy chain comprises an amino acid sequence represented by SEQ ID 

20 NO: 120 or a fragment thereof and the light chain comprises an amino acid 

sequence represented by SEQ ID NO; 129 or a fragment thereof. 

"Fragment" or "fragment of an amino acid sequence" as used above relates to a 

part of an antibody sequence, i.e. a sequence which represents the antibody 

25 sequence shortened at the N- andlor C-terminus, which when it replaces said 

antibody sequence in an antibody retains binding of said antibody to CLD 18 and 

preferably functions of said antibody as described herein, e.g. CDC mediated lysis 

or ADCC mediated lysis. Preferably, a fragment of an amino acid sequence 

comprises at least 80%, preferably at least 90%, 95%, 96%, 97%, 98%, or 99% of 

30 the amino acid residues from said amino acid sequence. A fragment of an amino 

acid sequence selected from the group consisting of SEQ ID NO: 115, 116, 117, 

118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, and 129 preferably relates 

to said sequence wherein 17, 18, 19, 20, 21, 22 or 23 amino acids at the N­

terminus are removed. Fragments of amino acid sequences described herein may 
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be encoded by respective fragments of nucleic acid sequences encoding said amino 

acid sequences. 

A heavy chain comprising an amino acid sequence represented by SEQ ID NO: 

5 	115 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 100. A heavy chain comprising an amino acid 

sequence represented by SEQ ID NO: 116 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 101. A heavy 

chain comprising an amino acid sequence represented by SEQ ID NO: 117 may be 

10 encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 102. A heavy chain comprising an amino acid sequence represented 

by SEQ ID NO: 119 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 104. A heavy chain comprising an amino 

acid sequence represented by SEQ ID NO: 118 may be encoded by a nucleic acid 

15 	comprising the nucleic acid sequence represented by SEQ ID NO: 103. A heavy 

chain comprising an amino acid sequence represented by SEQ ID NO: 120 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 105. 

20 	A light chain comprising an amino acid sequence represented by SEQ ID NO: 122 

may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 107. A light chain comprising an amino acid sequence 

represented by SEQ ID NO: 121 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 106. A light chain comprising 

25 	an amino acid sequence represented by SEQ ID NO: 123 may be encoded by a 

nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 

108. A light chain comprising an amino acid sequence represented by SEQ ID NO: 

126 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 111. A light chain comprising an amino acid sequence 

30 	represented by SEQ ID NO: 125 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 110. A light chain comprising 

an amino acid sequence represented by SEQ ID NO: 124 may be encoded by a 

nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 

109. A light chain comprising an amino acid sequence represented by SEQ ID NO: 

20 

be encoded by respective fragments of nucleic acid sequences encoding said amino 

acid sequences. 

A heavy chain comprising an amino acid sequence represented by SEQ ID NO: 

5 115 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 100. A heavy chain comprising an amino acid 

sequence represented by SEQ ID NO: 116 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 101. A heavy 

chain comprising an amino acid sequence represented by SEQ ID NO: 117 may be 

10 encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 102. A heavy chain comprising an amino acid sequence represented 

by SEQ ID NO: 119 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 104. A heavy chain comprising an amino 

acid sequence represented by SEQ ID NO: 118 may be encoded by a nucleic acid 

15 comprising the nucleic acid sequence represented by SEQ ID NO: 103. A heavy 

chain comprising an amino acid sequence represented by SEQ ID NO: 120 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 105. 

20 A light chain comprising an amino acid sequence represented by SEQ ID NO: 122 

may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 107. A light chain comprising an amino acid sequence 

represented by SEQ ID NO: 121 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 106. A light chain comprising 

25 an amino acid sequence represented by SEQ ID NO: 123 may be encoded by a 

nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 

108. A light chain comprising an amino acid sequence represented by SEQ ID NO: 

126 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 111. A light chain comprising an amino acid sequence 

30 represented by SEQ ID NO: 125 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 110. A light chain comprising 

an amino acid sequence represented by SEQ ID NO: 124 may be encoded by a 

nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 

109. A light chain comprising an amino acid sequence represented by SEQ ID NO: 

20 



127 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 112. A light chain comprising an amino acid sequence 

represented by SEQ ID NO: 128 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 113. A light chain comprising 

5 an amino acid sequence represented by SEQ ID NO: 129 may be encoded by a 

nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 

114. 

In a preferred embodiment, an antibody of the invention comprises a heavy chain 

	

10 	variable region (VH) comprising an amino acid sequence selected from the group 

consisting of SEQ ID NO: 132, 133, 134, 135, 136, 137, and a fragment thereof. 

In a preferred embodiment, an antibody of the invention comprises a light chain 

variable region (VL) comprising an amino acid sequence selected from the group 

	

15 	consisting of SEQ ID NO: 138, 139, 140, 141, 142, 143, 144, 145, 146, and a 

fragment thereof. 

In certain preferred embodiments, an antibody of the invention comprises a 

combination of heavy chain variable region (VH) and light chain variable region 

	

20 	(VL) selected from the following possibilities (i) to (ix): 

(i) the VH comprises an amino acid sequence represented by SEQ ID NO: 132 or a 

fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 139 or a fragment thereof, 

(ii) the VH comprises an amino acid sequence represented by SEQ ID NO: 133 or 

	

25 	a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 138 or a fragment thereof, 

(iii) the VH comprises an amino acid sequence represented by SEQ ID NO: 134 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 140 or a fragment thereof, 

	

30 	(iv) the VH comprises an amino acid sequence represented by SEQ ID NO: 136 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 143 or a fragment thereof, 
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127 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 112. A light chain comprising an amino acid sequence 

represented by SEQ ID NO: 128 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 113. A light chain comprising 

5 an amino acid sequence represented by SEQ ID NO: 129 may be encoded by a 

nucleic acid comprising the nucleic acid sequence represented by SEQ ID NO: 

114. 

In a preferred embodiment, an antibody of the invention comprises a heavy chain 

10 variable region (VH) comprising an amino acid sequence selected from the group 

consisting of SEQ ID NO: 132, 133, 134, 135, 136, 137, and a fragment thereof. 

In a preferred embodiment, an antibody of the invention comprises a light chain 

variable region (VL) comprising an amino acid sequence selected from the group 

15 consisting of SEQ ID NO: 138, 139, 140, 141, 142, 143, 144, 145, 146, and a 

fragment thereof. 

In certain preferred embodiments, an antibody of the invention comprises a 

combination of heavy chain variable region (V H) and light chain variable region 

20 (VL) selected from the following possibilities (i) to (ix): 

(i) the VH comprises an amino acid sequence represented by SEQ ID NO: 132 or a 

fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 139 or a fragment thereof, 

(ii) the VH comprises an amino acid sequence represented by SEQ ID NO: 133 or 

25 a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 138 or a fragment thereof, 

(iii) the VH comprises an amino acid sequence represented by SEQ ID NO: 134 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 140 or a fragment thereof, 

30 (iv) the VH comprises an amino acid sequence represented by SEQ ID NO: 136 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 143 or a fragment thereof, 
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(v) the VH comprises an amino acid sequence represented by SEQ ID NO: 135 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 142 or a fragment thereof, 

(vi) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or 

	

5 	a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 141 or a fragment thereof, 

(vii) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 144 or a fragment thereof, 

	

10 	(viii) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 

or a fragment thereof and the VL comprises an amino acid sequence represented 

by SEQ ID NO: 145 or a fragment thereof, 

(ix) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

	

15 	SEQ ID NO: 146 or a fragment thereof. 

A VH comprising an amino acid sequence represented by SEQ ID NO: 132 may 

be encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 55. A VH comprising an amino acid sequence represented by SEQ 

20 ID NO: 133 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 56. A VH comprising an amino acid 

sequence represented by SEQ ID NO: 134 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 57. A VH 

comprising an amino acid sequence represented by SEQ ID NO: 136 may be 

25 	encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 59. A VH comprising an amino acid sequence represented by SEQ 

ID NO: 135 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 58. A VH comprising an amino acid 

sequence represented by SEQ ID NO: 137 may be encoded by a nucleic acid 

30 	comprising the nucleic acid sequence represented by SEQ ID NO: 60. 

A VL comprising an amino acid sequence represented by SEQ ID NO: 139 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 62. A VL comprising an amino acid sequence represented by SEQ ID 
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(v) the VH comprises an amino acid sequence represented by SEQ ID NO: 135 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 142 or a fragment thereof, 

(vi) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or 

5 a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 141 or a fragment thereof, 

(vii) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

SEQ ID NO: 144 or a fragment thereof, 

10 (viii) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 

or a fragment thereof and the VL comprises an amino acid sequence represented 

by SEQ ID NO: 145 or a fragment thereof, 

(ix) the VH comprises an amino acid sequence represented by SEQ ID NO: 137 or 

a fragment thereof and the VL comprises an amino acid sequence represented by 

15 SEQ ID NO: 146 or a fragment thereof. 

A VH comprising an amino acid sequence represented by SEQ ID NO: 132 may 

be encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 55. A VH comprising an amino acid sequence represented by SEQ 

20 ID NO: 133 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 56. A VH comprising an amino acid 

sequence represented by SEQ ID NO: 134 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 57. A VH 

comprising an amino acid sequence represented by SEQ ID NO: 136 may be 

25 encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 59. A VH comprising an amino acid sequence represented by SEQ 

ID NO: 135 may be encoded by a nucleic acid comprising the nucleic acid 

sequence represented by SEQ ID NO: 58. A VH comprising an amino acid 

sequence represented by SEQ ID NO: 137 may be encoded by a nucleic acid 

30 comprising the nucleic acid sequence represented by SEQ ID NO: 60. 

A VL comprising an amino acid sequence represented by SEQ ID NO: 139 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 62. A VL comprising an amino acid sequence represented by SEQ ID 
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NO: 138 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 61. A VL comprising an amino acid sequence 

represented by SEQ ID NO: 140 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 63. A VL comprising an amino 

	

5 	acid sequence represented by SEQ ID NO; 143 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO; 66. A VL 

comprising an amino acid sequence represented by SEQ ID NO: 142 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 65. A VL comprising an amino acid sequence represented by SEQ ID 

	

10 	NO: 141 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 64. A VL comprising an amino acid sequence 

represented by SEQ ID NO: 144 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 67. A VL comprising an amino 

acid sequence represented by SEQ ID NO; 145 may be encoded by a nucleic acid 

15 comprising the nucleic acid sequence represented by SEQ ID NO; 68. A VL 

comprising an amino acid sequence represented by SEQ ID NO: 146 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 69. 

20 In a preferred embodiment, an antibody of the invention comprises a VH 

comprising a set of complementarity-determining regions CDR1, CDR2 and 

CDR3 selected from the following embodiments (i) to (vi): 

(i) CDR1: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of SEQ ID 

NO: 115, CDR3: positions 116-125 of SEQ ID NO: 115, 

25 	(ii) CDR1: positions 45-52 of SEQ ID NO: 116, CDR2: positions 70-77 of SEQ ID 

NO: 116, CDR3: positions 116-126 of SEQ ID NO: 116, 

(iii) CDR1: positions 45-52 of SEQ ID NO: 117, CDR2: positions 70-77 of SEQ 

ID NO: 117, CDR3: positions 116-124 of SEQ ID NO: 117, 

(iv) CDR1: positions 45-52 of SEQ ID NO: 118, CDR2: positions 70-77 of SEQ 

30 	ID NO: 118, CDR3: positions 116-126 of SEQ ID NO: 118, 

(v) CDR1: positions 44-51 of SEQ ID NO: 119, CDR2: positions 69-76 of SEQ ID 

NO: 119, CDR3: positions 115-125 of SEQ ID NO: 119, and 

(vi) CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of SEQ 

ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120. 
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NO: 138 may be encoded by a nucleic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 61. A VL comprising an amino acid sequence 

represented by SEQ ID NO: 140 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 63. A VL comprising an amino 

5 acid sequence represented by SEQ ID NO: 143 may be encoded by a nucleic acid 

comprising the nucleic acid sequence represented by SEQ ID NO: 66. A VL 

comprising an amino acid sequence represented by SEQ ID NO: 142 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 65. A VL comprising an amino acid sequence represented by SEQ ID 

10 NO: 141 may be encoded by anuc1eic acid comprising the nucleic acid sequence 

represented by SEQ ID NO: 64. A VL comprising an amino acid sequence 

represented by SEQ ID NO: 144 may be encoded by a nucleic acid comprising the 

nucleic acid sequence represented by SEQ ID NO: 67. A VL comprising an amino 

acid sequence represented by SEQ ID NO: 145 may be encoded by a nucleic acid 

15 comprising the nucleic acid sequence represented by SEQ ID NO: 68. A VL 

comprising an amino acid sequence represented by SEQ ID NO: 146 may be 

encoded by a nucleic acid comprising the nucleic acid sequence represented by 

SEQ ID NO: 69. 

20 In a preferred embodiment, an antibody of the invention comprises a VH 

comprising a set of complementarity-determining regions CDRl, CDR2 and 

CDR3 selected from the following embodiments (i) to (vi): 

(i) CDR!: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of SEQ ID 

NO: 115, CDR3: positions 116-125 of SEQ ID NO: 115, 

25 (ii) CDR1: positions 45-52 of SEQ ID NO: 116, CDR2: positions 70-77 of SEQ ID 

NO: 116, CDR3: positions 116-126 of SEQ ID NO: 116, 

(iii) CDR!: positions 45-52 of SEQ ID NO: 117, CDR2: positions 70-77 of SEQ 

ID NO: 117, CDR3: positions 116-124 of SEQ ID NO: 117, 

(iv) CDRl: positions 45-52 of SEQ ID NO: 118, CDR2: positions 70-77 of SEQ 

30 ID NO: 118, CDR3: positions 116-126 of SEQ ID NO: 118, 

(v) CDR1: positions 44-51 of SEQ ID NO: 119, CDR2: positions 69-76 of SEQ ID 

NO: 119, CDR3: positions 115-125 of SEQ ID NO: 119, and 

(vi) CDRl: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of SEQ 

ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120. 
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In a preferred embodiment, an antibody of the invention comprises a VL 

comprising a set of complementarity-determining regions CDR1, CDR2 and 

CDR3 selected from the following embodiments (i) to (ix): 

(i) CDRI: positions 47-58 of SEQ ID NO: 121, CDR2: positions 76-78 of SEQ ID 

	

5 	NO: 121, CDR3: positions 115-123 of SEQ ID NO: 121, 

(ii) CDR1: positions 49-53 of SEQ ID NO: 122, CDR2: positions 71-73 of SEQ ID 

NO: 122, CDR3: positions 110-118 of SEQ ID NO: 122, 

(iii) CDR1: positions 47-52 of SEQ ID NO: 123, CDR2: positions 70-72 of SEQ 

ID NO: 123, CDR3: positions 109-117 of SEQ ID NO: 123, 

	

10 	(iv) CDR1: positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of SEQ 

ID NO: 124, CDR3: positions 115-123 of SEQ ID NO: 124, 

(v) CDR1: positions 47-58 of SEQ ID NO: 125, CDR2: positions 76-78 of SEQ ID 

NO: 125, CDR3: positions 115-123 of SEQ ID NO: 125, 

(vi) CDR1: positions 47-58 of SEQ ID NO: 126, CDR2: positions 76-78 of SEQ 

	

15 	ID NO: 126, CDR3: positions 115-122 of SEQ ID NO: 126, 

(vii) CDR1: positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ 

ID NO: 127, CDR3: positions 115-123 of SEQ ID NO: 127, 

(viii) CDRI: positions 47-58 of SEQ ID NO: 128, CDR2: positions 76-78 of SEQ 

ID NO: 128, CDR3: positions 115-123 of SEQ ID NO: 128, and 

20 	(ix) CDR1: positions 47-52 of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ 

ID NO: 129, CDR3: positions 109-117 of SEQ ID NO: 129. 

In a preferred embodiment, an antibody of the invention comprises a combination 

of VH and VL each comprising a set of complementarity-determining regions 

25 	CDR1, CDR2 and CDR3 selected from the following embodiments (i) to (ix): 

(i) VH: CDRI: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of 

SEQ ID NO: 115, CDR3: positions 116-125 of SEQ ID NO: 115, VL: CDRI: 

positions 49-53 of SEQ ID NO: 122, CDR2: positions 71-73 of SEQ ID NO: 122, 

CDR3: positions 110-118 of SEQ ID NO: 122, 

30 	(ii) VH: CDR1: positions 45-52 of SEQ ID NO: 116, CDR2: positions 70-77 of 

SEQ ID NO: 116, CDR3: positions 116-126 of SEQ ID NO: 116, VL: CDR1: 

positions 47-58 of SEQ ID NO: 121, CDR2: positions 76-78 of SEQ ID NO: 121, 

CDR3: positions 115-123 of SEQ ID NO: 121, 
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In a preferred embodiment, an antibody of the invention comprises a VL 

comprising a set of complementarity-determining regions CDR!, CDR2 and 

CDR3 selected from the following embodiments (i) to (ix): 

(i) CDRl: positions 47-58 of SEQ ID NO: 121, CDR2: positions 76-78 of SEQ ID 

5 NO: 121, CDR3: positions 115-123 of SEQ ID NO: 121, 

(ii) CDR1: positions 49-53 of SEQ ID NO: 122, CDR2: positions 71-73 of SEQ ID 

NO: 122, CDR3: positions 110-118 of SEQ ID NO: 122, 

(iii) CDR!: positions 47-52 of SEQ ID NO: 123, CDR2: positions 70-72 of SEQ 

ID NO: 123, CDR3: positions 109-117 of SEQ ID NO: 123, 

10 (iv) CDR1: positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of SEQ 

ID NO: 124, CDR3: positions 115-123 of SEQ ID NO: 124, 

(v) CDR1: positions 47-58 of SEQ ID NO: 125, CDR2: positions 76-78 of SEQ ID 

NO: 125, CDR3: positions 115-123 of SEQ ID NO: 125, 

(vi) CDR1: positions 47-58 of SEQ ID NO: 126, CDR2: positions 76-78 of SEQ 

15 ID NO: 126, CDR3: positions 115-122 of SEQ ID NO: 126, 

(vii) CDR1: positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ 

ID NO: 127, CDR3: positions 115-123 of SEQ ID NO: 127, 

(viii) CDR1: positions 47-58 of SEQ ID NO: 128, CDR2: positions 76-78 of SEQ 

ID NO: 128, CDR3: positions 115-123 of SEQ ID NO: 128, and 

20 (ix) CDR1: positions 47-52 of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ 

ID NO: 129, CDR3: positions 109-117 of SEQ ID NO: 129. 

In a preferred embodiment, an antibody of the invention comprises a combination 

of VH and VL each comprising a set of complementarity-determining regions 

25 CDR1, CDR2 and CDR3 selected from the following embodiments (i) to (ix): 

(i) VH: CDRl: positions 45-52 of SEQ ID NO: 115, CDR2: positions 70-77 of 

SEQ ID NO: 115, CDR3: positions 116-125 of SEQ ID NO: 115, VL: CDRl: 

positions 49-53 of SEQ ID NO: 122, CDR2: positions 71-73 of SEQ ID NO: 122, 

CDR3: positions 110-118 of SEQ ID NO: 122, 

30 (ii) VH: CDR1: positions 45-52 of SEQ ID NO: 116, CDR2: positions 70-77 of 

SEQ ID NO: 116, CDR3: positions 116-126 of SEQ ID NO: 116, VL: CDRl: 

positions 47-58 of SEQ ID NO: 121, CDR2: positions 76-78 of SEQ IDNO: 121, 

CDR3: positions 115-123 of SEQ ID NO: 121, 
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(iii) VH: CDR1: positions 45-52 of SEQ ID NO: 117, CDR2: positions 70-77 of 

SEQ ID NO: 117, CDR3: positions 116-124 of SEQ ID NO: 117, VL: CDR1: 

positions 47-52 of SEQ ID NO: 123, CDR2: positions 70-72 of SEQ ID NO: 123, 

CDR3: positions 109-117 of SEQ ID NO: 123, 

	

5 	(iv) VH: CDR1: positions 44-51 of SEQ ID NO: 119, CDR2: positions 69-76 of 

SEQ ID NO: 119, CDR3: positions 115-125 of SEQ ID NO: 119, VL: CDR1: 

positions 47-58 of SEQ ID NO: 126, CDR2: positions 76-78 of SEQ ID NO: 126, 

CDR3: positions 115-122 of SEQ ID NO: 126, 

(v) VH: CDR1: positions 45-52 of SEQ ID NO: 118, CDR2: positions 70-77 of 

	

10 	SEQ ID NO: 118, CDR3: positions 116-126 of SEQ ID NO: 118, VL: CDR1: 

positions 47-58 of SEQ ID NO: 125, CDR2: positions 76-78 of SEQ ID NO: 125, 

CDR3: positions 115-123 of SEQ ID NO: 125, 

(vi) VH: CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

	

15 	positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of SEQ ID NO: 124, 

CDR3: positions 115-123 of SEQ ID NO: 124, 

(vii) VH: CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ ID NO: 127, 

20 	CDR3: positions 115-123 of SEQ ID NO: 127, 

(viii) VH: CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

positions 47-58 of SEQ ID NO: 128, CDR2: positions 76-78 of SEQ ID NO: 128, 

CDR3: positions 115-123 of SEQ ID NO: 128, and 

25 	(ix) VH: CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

positions 47-52 of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ ID NO: 129, 

CDR3: positions 109-117 of SEQ ID NO: 129. 

30 In further preferred embodiments, an antibody of the invention preferably 

comprises one or more of the complementarity-determining regions (CDRs), 

preferably at least the CDR3 variable region, of the heavy chain variable region 

(VH) and/or of the light chain variable region (VL) of a monoclonal antibody 

against CLD18, preferably of a monoclonal antibody against CLD18 described 

25 

(iii) VH: CDRl: positions 45-52 of SEQ ID NO: 117, CDR2: positions 70-77 of 

SEQ 10 NO: 117, CDR3: positions 116-124 of SEQ ID NO: 117, VL: CDRl: 

positions 47-52 of SEQ 10 NO: 123, CDR2: positions 70-72 of SEQ ID NO: 123, 

CDR3: positions 109-117 of SEQ 10 NO: 123, 

5 (iv) VH: CDR!: positions 44-51 ~f SEQ ID NO: 119, CDR2: positions 69-76 of 

SEQ ID NO: 119, CDR3: positions 115-125 of SEQ ID NO: 119, VL: CDRl: 

positions 47-58 of SEQ ID NO: 126, CDR2: positions 76-78 of SEQ ID NO: 126, 

CDR3: positions 115-122 of SEQ ID NO: 126, 

(v) VH: CDRl: positions 45-52 of SEQ ID NO: 118, CDR2: positions 70.-77 of 

10 SEQ ID NO: 118, CDR3: positions 116-126 of SEQ ID NO: 118, VL: CDR!: 

positions 47-58 of SEQ ID NO: 125, CDR2: positions 76-78 of SEQ ID NO: 125, 

CDR3: positions 115-123 of SEQ ID NO: 125, 

(vi) VH: CDRl: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

15 positions 47-58 of SEQ ID NO: 124, CDR2: positions 76-78 of SEQ ID NO: 124, 

CDR3: positions 115-123 of SEQ ID NO: 124, 

(vii) VH: CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

positions 47-58 of SEQ ID NO: 127, CDR2: positions 76-78 of SEQ ID NO: 127, 

20 CDR3: positions 115-123 of SEQ ID NO: 127, 

(viii) VH: CDR}: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

positions 47-58 of SEQ ID NO: 128, CDR2: positions 76-78 of SEQ ID NO: 128, 

CDR3: positions 115-123 of SEQ ID NO: 128, and 

25 (ix) VH: CDR1: positions 45-53 of SEQ ID NO: 120, CDR2: positions 71-78 of 

SEQ ID NO: 120, CDR3: positions 117-128 of SEQ ID NO: 120, VL: CDR1: 

positions 47-52 of SEQ ID NO: 129, CDR2: positions 70-72 of SEQ ID NO: 129, 

CDR3: positions 109-117 of SEQ ID NO: 129. 

30 In further preferred embodiments, an antibody of the invention preferably 

comprises one or more of the complementarity-determining regions (CDRs), 

preferably at least the CDR3 variable region, of the heavy chain variable region 

(VH) and/or of the light chain variable region (VL) of a monoclonal antibody 

against CLD 18, preferably of a monoclonal antibody against CLD 18 described 

25 



herein, and preferably comprises one or more of the complementarity-determining 

regions (CDRs), preferably at least the CDR3 variable region, of the heavy chain 

variable regions (VH) and/or light chain variable regions (VL) described herein. In 

one embodiment said one or more of the complementarity-determining regions 

5 	(CDRs) are selected from a set of complementarity-determining regions CDRI, 

CDR2 and CDR3 described herein. In a particularly preferred embodiment, an 

antibody of the invention preferably comprises the complementarity-determining 

regions CDRI, CDR2 and CDR3 of the heavy chain variable region (VH) and/or 

of the light chain variable region (VL) of a monoclonal antibody against CLD18, 

10 preferably of a monoclonal antibody against CLD18 described herein, and 

preferably comprises the complementarity-determining regions CDRI, CDR2 and 

CDR3 of the heavy chain variable regions (VH) and/or light chain variable regions 

(VL) described herein. 

15 	In one embodiment an antibody of the invention comprising one or more CDRs, a 

set of CDRs or a combination of sets of CDRs as described herein comprises said 

CDRs together with their intervening framework regions. Preferably, the portion 

will also include at least about 50% of either or both of the first and fourth 

framework regions, the 50% being the C-terminal 50% of the first framework 

20 	region and the N-terminal 50% of the fourth framework region. Construction of 

antibodies of the present invention made by recombinant DNA techniques may 

result in the introduction of residues N- or C-terminal to the variable regions 

encoded by linkers introduced to facilitate cloning or other manipulation steps, 

including the introduction of linkers to join variable regions of the invention to 

25 	further protein sequences including immunoglobulin heavy chains, other variable 

domains (for example in the production of diabodies) or protein labels. 

In one embodiment an antibody of the invention comprising one or more CDRs, a 

set of CDRs or a combination of sets of CDRs as described herein comprises said 

30 	CDRs in a human antibody framework. 

Reference herein to an antibody comprising with respect to the heavy chain thereof 

a particular chain, or a particular region or sequence preferably relates to the 
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herein, and preferably comprises one or more of the complementarity-determining 

regions (CDRs), preferably at least the CDR3 variable region, of the heavy chain 

variable regions (VH) andlor light chain variable regions (VL) described herein. In 

one embodiment said one or more of the complementarity-determining regions 

5 (CDRs) are selected from a set of complementarity-determining regions CDR!, 

CDR2 and CDR3 described herein. In a particularly preferred embodiment, an 

antibody of the invention preferably comprises the complementarity-determining 

regions CDR1, CDR2 and CDR3 of the heavy chain variable region (VH) andlor 

of the light chain variable region (VL) of a monoclonal antibody against CLD18, 

10 preferably of a monoclonal antibody against CLD 18 described herein, and 

preferably comprises the complementarity-determining regions CDRl, CDR2 and 

CDR3 of the heavy chain variable regions (VH) andlor light chain variable regions 

(VL) described herein. 

15 In one embodiment an antibody of the invention comprising one or more CDRs, a 

set of CDRs or a combination of sets of CDRs as described herein comprises said 

CDRs together with their intervening framework regions. Preferably, the portion 

will also include at least about 50% of either or both of the first and fourth 

framework regions, the 50% being the C-terminal 50% of the first framework 

20 region and the N-terminal 50% of the fourth framework region. Construction of 

antibodies of the present invention made by recombinant DNA techniques may 

result in the introduction of residues N- or C-terminal to the variable regions 

encoded by linkers introduced to facilitate cloning or other manipulation steps, 

including the introduction of linkers to join variable regions of the invention to 

25 further protein sequences including immunoglobulin heavy chains, other variable 

domains (for example in the production of diabodies) or protein labels. 

In one embodiment an antibody of the invention comprising one or more CDRs, a 

set of CDRs or a combination of sets of CDRs as described herein comprises said 

30 CDRs in a human antibody framework. 

Reference herein to an antibody comprising with respect to the heavy chain thereof 

a particular chain, or a particular region or sequence preferably relates to the 
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situation wherein all heavy chains of said antibody comprise said particular chain, 

region or sequence. This applies correspondingly to the light chain of an antibody. 

The present invention also relates to nucleic acids comprising genes or nucleic acid 

	

5 	sequences encoding antibodies or parts thereof, e.g. an antibody chain, as 

described herein. The nucleic acids may be comprised in a vector, e.g., a plasmid, 

cosmid, virus, bacteriophage or another vector used e.g. conventionally in genetic 

engineering. The vector may comprise further genes such as marker genes which 

allow for the selection of the vector in a suitable host cell and under suitable 

	

10 	conditions. Furthermore, the vector may comprise expression control elements 

allowing proper expression of the coding regions in suitable hosts. Such control 

elements are known to the artisan and may include a promoter, a splice cassette, 

and a translation initiation codon. 

	

15 	Preferably, the nucleic acid of the invention is operatively attached to the above 

expression control sequences allowing expression in eukaryotic or prokaryotic 

cells. Control elements ensuring expression in eukaryotic or prokaryotic cells are 

well known to those skilled in the art. 

20 	Methods for construction of nucleic acid molecules according to the present 

invention, for construction of vectors comprising the above nucleic acid molecules, 

for introduction of the vectors into appropriately chosen host cells, for causing or 

achieving the expression are well-known in the art. 

25 	A further aspect of the present invention relates to a host cell comprising a nucleic 

acid or vector as disclosed herein. 

Other features and advantages of the instant invention will be apparent from the 

following detailed description and claims. 

30 
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situation wherein all heavy chains of said antibody comprise said particular chain, 

region or sequence. This applies correspondingly to the light chain of an antibody. 

The present invention also relates to nucleic acids comprising genes or nucleic acid 

5 sequences encoding antibodies or parts thereof, e.g. an antibody chain, as 

described herein. The nucleic acids may be comprised in a vector, e.g., a plasmid, 

cosmid, virus, bacteriophage or another vector used e.g. conventionally in genetic 

engineering. The vector may comprise further genes such as marker genes which 

allow for the selection of the vector in a suitable host cell and under suitable 

10 conditions. Furthermore, the vector may comprise expression control elements 

allowing proper expression of the coding regions in suitable hosts. Such control 

elements are known to the artisan and may include a promoter, a splice cassette, 

and a translation initiation codon. 

15 Preferably, the nucleic acid of the invention is operatively attached to the above 

expression control sequences allowing expression in eukaryotic or prokaryotic 

cells. Control elements ensuring expression in eukaryoticor prokaryotic cells are 

well known to those skilled in the art. 

20 Methods for construction of nucleic acid molecules according to the present 

invention, for construction of vectors comprising the above nucleic acid molecules, 

for introduction of the vectors into appropriately chosen host cells, for causing or 

achieving the expression are well-known in the art. 

25 A further aspect of the present invention relates to a host cell comprising a nucleic 

acid or vector as disclosed herein. 

30 

Other features and advantages of the instant invention will be apparent from the 

following detailed description and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an immunfluorescence analysis of HEK293 cells transfected with 

CLD18A2 coupled to a green fluorochrome and reacted with mouse serum after 

5 	DNA immunisation with SEQ ID NO: 15 fused to a helper epitope. 

Fig. 2 shows a Western blot analysis of HEK293 cells transfected with CLD18A2-

myc (SEQ ID NO: 3) and untransfected HEK293 cells with the monoclonal 

mouse-anti-c-myc antibody 9E11 (Serotec, CRL MCA2200). 

10 

Fig. 3 shows an immunfluorescence analysis using CHO cells transfected with 

CLD18A2 and a polyclonal rabbit-anti-CLD18 antibody (Zymed, CRL 38-8000). 

Fig. 4A and B show the binding of hybridoma supernatants 24H5 and 85A3 to 

15 HEK293 cells transiently transfected with human CLD18A2 and a fluorescent 

marker as determined by flow cytometry. Figure 4C shows the binding of 

hybridoma supernatants 45C1, 125E1, 163E12, 166E2 and 175D10 to HEK293 

cells stably transfected with human CLD18A2 and counterstained with propidium 

iodide. 

20 

Fig. 5 shows binding of hybridoma supernatants 24H5 (A), 9E8 (B), 26B5 (C) and 

19B9 (D) to HEK293 cells transiently transfected with a fluorescent marker and 

either human CLD18A2 or CLD18A2-Myc or CLD18A2-HA as analyzed by flow 

cytometry. 

25 

Fig. 6A and B show binding of hybridoma supernatants 37H8, 43A11, 45C1 and 

163E12 to HEK293 cells stably transfected with either human CLD18A2 or 

CLD18A1 as determined by flow cytometry. 

3 0 	Fig. 7 shows an immunofluorescence analysis of the CLD18A2 isoform specific 

monoclonal antibody 37G11 by staining HEK293 cells transfected with CLD18A2 

(A, C) and CLD18A1 (B, D), respectively, under native (A, B) and 

paraformaldehyde fixation (C, D) conditions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an immunfluorescence analysis of HEK293 cells transfected with 

CLD 18A2 coupled to a green fluorochrome and reacted with mouse serum after 

5 DNA immunisation with SEQ ID NO: 15 fused to a helper epitope. 

10 

Fig. 2 shows a Western blot analysis ofHEK293 cells transfected with CLD18A2-

myc (SEQ ID NO: 3) and untransfected HEK293 cells with the monoclonal 

mouse-anti-c-myc antibody 9El1 (Serotec, CRL MCA2200). 

Fig. 3 shows an immunfluorescence analysis using CHO cells transfected with 

CLD18A2 and a polyclonal rabbit-anti-CLDI8 antibody (Zymed, CRL 38-8000). 

Fig. 4A and B show the binding of hybridoma supernatants 24H5 and 85A3 to 

15 HEK293 cells transiently transfected with human CLD 18A2 and a fluorescent 

marker as determined by flow cytometry. Figure 4C shows the binding of 

hybridoma supernatants 45CI, 125El, 163E12, 166E2 and 175DlO to HEK293 

cells stably transfected with human CLD18A2 and counterstained with propidium 

iodide. 

20 

25 

Fig. 5 shows binding of hybrid om a supernatants 24H5 (A), 9E8 (B), 26B5 (C) and 

19B9 (D) to HEK293 cells transiently transfected with a fluorescent marker and 

either human CLD18A2 or CLDI8A2-Myc or CLDI8A2-HA as analyzed by flow 

cytometry. 

Fig. 6Aand B show binding of hybridoma supernatants 37H8, 43All, 45Cl and 

163E12 to HEK293 cells stably transfected with either human CLD18A2 or 

CLDl8AI as determined by flow cytometry. 

30 Fig. 7 shows an immunofluorescence analysis of the CLD 18A2 isoform specific 

monoclonal antibody 37Gll by staining HEK293 cells transfected with CLD18A2 

(A, C) and CLD18AI (B, D), respectively, under native CA, B) and 

paraformaldehyde fixation (C, D) conditions. 
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Fig. 8 shows an immunfluorescence analysis of the CLD18 monoclonal antibody 

26B5 by staining HEK293 cells transfected with CLD18A2 (A, C) and CLD18A1 

(B, D), respectively, under native (A, B) and paraformaldehyde fixation (C, D) 

conditions. 

5 

Fig. 9. Cell line RT-PCR 

RT-PCR analyis with CLD18A2-specific primers showed clear expression in 4/5 

tested cell lines. 

10 	Fig. 10 shows an immunfluorescence analysis of DAN-G cells (subclone F2) and a 

polyclonal rabbit-anti-CLD18 antibody (Zymed, CRL 38-8000). 

Fig. 11 shows an immunfluorescence analysis of KATO-III cells (subclone 3B9 

4D5) and a polyclonal rabbit-anti-CLD18 antibody (Zymed, CRL 38-8000). 

Fig. 12 A shows an immunfluorescence analysis of SNU-16 cells (subclone G5) 

with a polyclonal rabbit-anti-CLD18 antibody (Zymed, CRL 38-8000). Fig. 12 B 

shows an immunfluorescence analysis of KATO-III cells with monoclonal 

antibodies of the invention. 

Fig. 13 shows surface expression of CLD18 on KATO-III and NUGC-4 cells as 

analyzed by staining of cells with monoclonal antibodies 61C2 and 163E12 

followed by flow cytometrical analysis. 

25 	Fig. 14. Protein-alignment of human CLDI 8A1 (NP_057453), human CLD18A2 

(NP_001002026), mouse CLD18A1 (NP_062789) and mouse CLD18A2 

(AAL15636). 

Fig. 15 A and B show binding of hybridoma supernatants 38G5, 38H3, 37G11, 

30 	45C1, and 163E12, respectively, to HEK293 cells transiently transfected with a 

fluorescent marker and either murine CLD18A1 or murine CLD I 8A2 as analyzed 

by flow cytometry. 

Fig. 16. Immunhistochemical analyses with polyclonal AB p105. 
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5 

Fig. 8 shows an immunfluorescence analysis of the CLD18 monoclonal antibody 

26BS by staining HEK293 cells transfected with CLD18A2 (A, C) and CLD18Al 

(B, D), respectively, under native CA, B) and paraformaldehyde fixation (C, D) 

conditions. 

Fig. 9. Cell line RT-PCR 

RT-PCR analyis with CLD18A2-specific primers showed clear expression in 41S 

tested cell lines. 

10 Fig. 10 shows an immunfluorescence analysis ofDAN-G cells (subclone F2) and a 

polyclonal rabbit-anti-CLDI8 antibody (Zymed, CRL 38-8000). 

15 

20 

Fig. 11 shows an immunfluorescence analysis of KATO-III cells (subclone 3B9 

4DS) and a polyclonal rabbit-anti-CLD18 antibody (Zymed, CRL 38-8000). 

Fig. 12 A shows an immunfluorescence analysis of SNU-16 cells (subclone GS) 

with a polyclonal rabbit-anti-CLD18 antibody (Zymed, CRL 38-8000). Fig. 12 B 

shows an immunfluorescence analysis of KATO-III cells with monoclonal 

antibodies of the invention. 

Fig. 13 shows surface expression of CLD18 on KATO-III and NUGC-4 cells as 

analyzed by staining of cells with monoclonal antibodies 61C2 and 163El2 

followed by flow cytometrical analysis. 

25 Fig. 14. Protein-alignment of human CLD18AI (NP _057453), human CLD18A2 

(NP _001002026), mouse CLD18Al (NP _062789) and mouse CLD18A2 

(AALI5636). 

Fig. IS A and B show binding of hybridoma supernatants 38GS, 38H3, 37Gll, 

30 45Cl, and 163E12, respectively, to HEK293 cells transiently transfected with a 

fluorescent marker and either murine CLD18AI or murine CLD18A2 as analyzed 

by flow cytometry. 

Fig. 16. Immunhistochemical analyses with polyclonal AB pl05. 
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Immunhistochemical stainings on a subset of normal tissues (stomach, lung, bone 

marrow and prostate) confirm gastric tissue specificity (A). Expression was also 

detected in stomach carcinomas (upper row) and lung carcinomas (B). Only 

differentiated cells but not stem cells do express CLD18A2 (C). 

Fig. 17. Immunhistochemical analyses with monoclonal AB 39F11D7 

(A) Specific protein expression was detected in normal stomach mucosa, 

whereas all other tested normal tissue were negative. 

(B) Strong CLD18A2 expression was found in stomach and lung carcinomas. 

Fig. 18. Immunhistochemical analyses with monoclonal AB 26B5 (A), 175D10 

(B), 43A1 I (C), 163E12 (D), and 45C1 (E). All antibodies show strong staining of 

HEK293-CLD18A2 xenograft tumors and gastric cancer specimens, but not 

HEK293-Mock control-transfected tumors. 

Fig. 19 is a graph comparing the percentage of dead cells after induction of CDC 

by 85A3, 28D10, 24H5, or 26D12 against HEK293 cells stably transfected with 

human CLD18A2 using flow cytometry. 

20 	Fig. 20 is a graph comparing the percentage of specific cell lysis after induction of 

CDC by 24H5, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 4106, 42E12, 

43A11, 44E10, 47D12, or 61C2 against adherent CHO cells stably transfected with 

either human CLD18A2 or human CLD18A1 as determined by fluorescence 

measurement. 

25 

Fig. 21 shows concentration-dependent induction of CDC against CHO cells stably 

transfected with human CLD18A2 by 75B8 (A), 28D10 (B), or 37H8 (C) as 

determined by fluorescence measurement. 

30 	Fig. 22 shows lysis of HEK293-CLD18A2 cells by 26B5, 37H8, 38G5, 47D12, 

and 61C2, respectively, in the presence of MNCs. 

Fig. 23 shows lysis of HEK293-CLD18A1 cells by 26B5, 37H8, 38G5, 47D12, 

and 61C2, respectively, in the presence of MNCs. 

5 

10 

15 

30 

5 

10 

15 

Immunhistochemical stainings on a subset of normal tissues (stomach, lung, bone 

marrow and prostate) confirm gastric tissue specificity (A). Expression was also 

detected in stomach carcinomas (upper row) and lung carcinomas (B). Only 

differentiated cells but not stem cells do express CLD 18A2 (C). 

Fig. 17. Immunhistochemical analyses with monoclonal AB 39FIID7 

(A) Specific protein expression was detected in normal stomach mucosa, 

whereas all other tested normal tissue were negative. 

(B) Strong CLD 18A2 expression was found in stomach and lung carcinomas. 

Fig. 18. Immunhistochemical analyses with monoclonal AB 26B5 (A), 17 5D 1 ° 
(B), 43All (C), 163E12 (D), and 45C1 (E). All antibodies show strong staining of 

HEK293-CLD18A2 xenograft tumors and gastric cancer specimens, but not 

HEK293-Mock control-transfected tumors. 

Fig. 19 is a graph comparing the percentage of dead cells after induction of CDC 

by 85A3, 28DI0, 24H5, or 26D12 against HEK293 cells stably transfected with 

human CLD 18A2 using flow cytometry. 

20 Fig. 20 is a graph comparing the percentage of specific cell lysis after induction of 

CDC by 24H5, 26D12, 28DIO, 37011, 37H8, 3805, 38H3, 39Fll, 41C6, 42E12, 

43Al1, 44EI0, 47D12, or 61C2 against adherent CHO cells stably transfected with 

either human CLD 18A2 or human CLD 18A 1 as determined by fluorescence 

measurement. 

25 

Fig. 21 shows concentration-dependent induction of CDC against CHO cells stably 

transfected with human CLD18A2 by 75B8 (A), 28DI0 (B), or 37H8 (C) as 

determined by fluorescence measurement. 

30 Fig. 22 shows lysis of HEK293-CLD18A2 cells by 26B5, 37H8, 3805, 47D12, 

and 61C2, respectively, in the presence ofMNCs. 

Fig. 23 shows lysis of HEK293-CLDI8Al cells by 26B5, 37H8, 3805, 47D12, 

and 61C2, respectively, in the presence ofMNCs. 
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Fig. 24 shows tumor growth inhibition by antibodies of the invention in an early 

treatment xenograft model with HEK293-CLD18A2 cells. 

5 	Fig. 25A and B show prolonged survival by treatment with antibodies of the 

invention in two early treatment xenograft models with HEK293-CLD18A2 cells. 

Fig. 26 shows prolongation of survival by antibodies of the invention in an 

advanced treatment xenograft model with HEK293-CLD18A2 cells. 

10 

Fig. 27A shows tumor growth inhibition by antibodies of the invention in an early 

treatment xenograft model. Fig. 27B shows prolongation of survival by antibodies 

of the invention in an early treatment xenograft model. Endogenously CLD18A2 

expressing DAN-G cells were used. 

15 

Fig. 28 shows CLD18A2 mRNA expression in mouse tissues. RT-PCR 

investigations with CLD18A2-specfic primers showed no significant expression 

within all tested normal tissues except stomach. The following normal tissues were 

analysed: 1: small intestine, 2: spleen, 3: skin, 4: stomach, 5: lung, 6: pancreas, 7: 

20 	lymph node, 8: thymus, 9: negative control 

Fig. 29 shows CLD18 expression in normal stomach. Immunohistochemical 

analysis with CLD18 specific antibody of mouse stomach reveals conserved 

expression pattern. While the surface epithelia and deeper crypts express CLD18 

25 	in their cell surface, the central neck region is CLD18 negative. 

Fig. 30 shows haematoxylin and eosin staining of mice stomach tissues. Shown is 

in overview (A) and in detail (B) the stomach of a 37G11 -treated mouse in 

comparison to a control mouse (C and D), which was treated with PBS only. 

30 

Fig 31A and B show flowcytometric staining of HEK293 cells stably transfected 

with human CLD18A1 and A2, respectively, as well as endogenously expressing 

KATO-III cells with antibodies of the invention (43A11, 125E1, 163E12, 166E2, 

and 175D10). 

31 

Fig. 24 shows tumor growth inhibition by antibodies of the invention in an early 

treatment xenograft model with HEK293-CLD18A2 cells. 

5 Fig. 25A and B show prolonged survival by treatment with antibodies of the 

invention in two early treatment xenograft models with HEK293-CLD 18A2 cells. 

10 

15 

Fig. 26 shows prolongation of survival by antibodies of the invention in an 

advanced treatment xenograft model with HEK293-CLD 18A2 cells. 

Fig. 27 A shows tumor growth inhibition by antibodies of the invention in an early 

treatment xenograft model. Fig. 27B shows prolongation of survival by antibodies 

of the invention in an early treatment xenograft model. Endogenously CLD 18A2 

expressing DAN-G cells were used. 

Fig. 28 shows CLD18A2 mRNA expression in mouse tissues. RT-PCR 

investigations with CLD 18A2-specfic primers showed no significant expression 

within all tested normal tissues except stomach. The following normal tissues were 

analysed: I: small intestine, 2: spleen, 3: skin, 4: stomach, 5: lung, 6: pancreas, 7: 

20 lymph node, 8: thymus, 9: negative control 

Fig. 29 shows CLD 18 expreSSIOn In normal stomach. Immunohistochemical 

analysis with CLD 18 specific antibody of mouse stomach reveals conserved 

expression pattern. While the surface epithelia and deeper crypts express CLD 18 

25 in their cell surface, the central neck region is CLD 18 negative. 

30 

Fig. 30 shows haematoxylin and eosin staining of mice stomach tissues. Shown is 

in overview (A) and in detail (B) the stomach of a 37Gll -treated mouse in 

comparison to a control mouse (C and D), which was treated with PBS only. 

Fig 31A and B show fiowcytometric staining of HEK293 cells stably transfected 

with human CLD 18A 1 and A2, respectively, as well as endogenously expressing 

KATO-III cells with antibodies of the invention (43All, 125El, 163E12, 166E2, 

and 175DIO). 
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Fig. 32 shows CDC on CLD18A2 expressing cells mediated by chimeric 

antibodies of the invention. 

	

5 	Fig. 33 shows ADCC on KATO-III cells mediated by chimeric antibodies of the 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

	

10 	The antibodies described herein may be isolated monoclonal antibodies which 

specifically bind to an epitope present on CLD18. Isolated monoclonal antibodies 

encompassed by the present invention include IgA, IgG1-4, IgE, IgM, and IgD 

antibodies. In one embodiment the antibody is an IgG1 antibody, more particularly 

an IgGI, kappa or IgGl, lambda isotype. In another embodiment the antibody is an 

	

15 	IgG3 antibody, more particularly an IgG3, kappa or IgG3, lambda isotype. In yet 

another embodiment the antibody is an IgG4 antibody, more particularly an IgG4, 

kappa or IgG4, lambda isotype. In still another embodiment the antibody is an 

IgAl or IgA2 antibody. In still another embodiment the antibody is an IgM 

antibody. 

20 

In one embodiment the invention relates to antibodies which specifically bind to 

cells expressing OLD18, and preferably (i) bind to cells expressing CLD18A2, and 

(ii) do not bind to cells not expressing CLD18A2 but expressing CLD18A1. The 

antibodies of the invention preferably (i) mediate killing of cells expressing 

25 	CLD18A2, and (ii) do not mediate killing of cells not expressing CLD18A2 but 

expressing CLD18A1. 

In another embodiment, the invention relates to antibodies which (i) bind to tumor 

cells expressing CLD18, (ii) do not bind to CLD18 expressing cells of normal 

30 	stomach mucosa, and/or (iii) do not bind to CLD18 expressing cells of non-cancer 

lung tissue. 

The invention also includes antibodies which (i) mediate killing of tumor cells 

expressing CLD18, (ii) do not mediate killing of CLD18 expressing cells of 

32 

Fig. 32 shows CDC on CLD 18A2 expressing cells mediated by chimeric 

antibodies of the invention. 

5 Fig. 33 shows ADCC on KA TO-III cells mediated by chimeric antibodies of the 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

10 The antibodies described herein may be isolated monoclonal antibodies which 

specifically bind to an epitope present on CLD 18. Isolated monoclonal antibodies 

encompassed by the present invention include IgA, IgG 1-4, 19B, IgM, and IgD 

antibodies. In one embodiment the antibody is an IgO 1 antibody, more particularly 

an IgG 1, kappa or IgG 1, lambda isotype. In another embodiment the antibody is an 

15 IgG3 antibody, more particularly an Ig03, kappa or IgG3, lambda isotype. In yet 

another embodiment the antibody is an IgG4 antibody, more particularly an IgG4, 

kappa or IgG4, lambda isotype. In still another embodiment the antibody is an 

IgAl or IgA2 antibody. In still another embodiment the antibody is an IgM 

antibody. 

20 

In one embodiment the invention relates to antibodies which specifically bind to 

cells expressing CLD 18, and preferably (i) bind to cells expressing CLD 18A2, and 

(ii) do not bind to cells not expressing CLD18A2 but expressing CLD18Al. The 

antibodies of the invention preferably (i) mediate killing of cells expressing 

25 CLD 18A2, and (ii) do not mediate killing of cells not expressing CLD 18A2 but 

expressing CLDI8Al. 

In another embodiment, the invention relates to antibodies which (i) bind to tumor 

cells expressing CLD 18, (ii) do not bind to CLD 18 expressing cells of normal 

30 stomach mucosa, and/or (iii) do not bind to CLD 18 expressing cells of non-cancer 

lung tissue. 

The invention also includes antibodies which (i) mediate killing of tumor cells 

expressing CLD18, (ii) do not mediate killing of CLD18 expressing cells of 
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normal stomach mucosa, and/or (iii) do not mediate killing of CLD18 expressing 

cells of non-cancer lung tissue. 

In particular embodiments, the antibodies of the invention (i) bind to an epitope on 

5 	CLD18A2 which is not present on CLD18A1, preferably SEQ ID NO: 21, 22, and 

23, (ii) bind to an epitope localized on the CLD18A2-loopl, preferably SEQ ID 

NO: 28, (iii) bind to an epitope localized on the CLD18A2-loop2, preferably SEQ 

ID NO: 30, (iv) bind to an epitope localized on the CLD18A2-loopD3, preferably 

SEQ ID NO: 31, (v) bind to an epitope, which encompass CLD18A2-loop 1 and 

10 	CLD18A2-loopD3, (vi) bind to a non-glycosylated epitope localized on the 

CLD18A2-loopD3, preferably SEQ ID NO: 29, or (vii) bind to an epitope present 

in human and mouse CLD18 (SEQ ID NO: 2, SEQ ID NO: 8 and SEQ ID NO: 35, 

SEQ ID NO: 37, respectively). 

15 	In particularly preferred embodiments, the antibodies of the invention bind to an 

epitope on CLD18A2 which is not present on CLD18A1. 

Antibodies of the invention include fully human antibodies. Such antibodies may 

be produced in a non-human transgenic animal, e.g., a transgenic mouse, capable 

2 0 	of producing multiple isotypes of human monoclonal antibodies to CLD18 by 

undergoing V-D-J recombination and isotype switching. Such transgenic animal 

can also be a transgenic rabbit for producing polyclonal antibodies such as 

disclosed in US 2003/0017534. 

2 5 	Binding of an antibody of the invention to the CLD18 antigen may mediate the 

killing of cells expressing CLD18 (e.g. a tumor cell), e.g. by activation of the 

complement system. The killing of cells expressing CLD18 may occur by one or 

more of the following mechanisms: complement dependent cytotoxity (CDC) of 

cells expressing CLD18; apoptosis of cells expressing CLD18; effector cell 

3 0 	phagocytosis of cells expressing CLD18; or effector cell antibody dependent 

cellular cytotoxicity (ADCC) of cells expressing CLD18. 
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nonnal stomach mucosa, and/or (iii) do not mediate killing of CLD 18 expressing 

cells of non-cancer lung tissue. 

In particular embodiments, the antibodies of the invention (i) bind to an epitope on 

5 CLD18A2 which is not present on CLD18Al, preferably SEQ ID NO: 21,22, and 

23, (ii) bind to an epitope localized on the CLDI8A2-100pl, preferably SEQ ID 

NO: 28, (iii) bind to an epitope localized on the CLD 18A2-100p2, preferably SEQ 

ID NO: 30, (iv) bind to an epitope localized on the CLD 18A2-100pD3, preferably 

SEQ ID NO: 31, (v) bind to an epitope, which encompass CLD18A2-100pl and 

10 CLD18A2-100pD3, (vi) bind to a non-glycosylated epitope localized on the 

CLD18A2-100pD3, preferably SEQ ID NO: 29, or (vii) bind to an epitope present 

in human and mouse CLD18 (SEQ ID NO: 2, SEQ ID NO: 8 and SEQ ID NO: 35, 

SEQ ID NO: 37, respectively). 

15 In particularly preferred embodiments, the antibodies of the invention bind to an 

epitope on CLD18A2 which is not present on CLD18Al. 

Antibodies of the invention include fully human antibodies. Such antibodies may 

be produced in a non-human transgenic animal, e.g., a transgenic mouse, capable 

20 of producing multiple isotypes of human monoclonal antibodies to CLD 18 by 

undergoing V-D-J recombination and isotype switching. Such transgenic animal 

can also be a transgenic rabbit for producing polyclonal antibodies such as 

disclosed in US 2003/0017534. 

25 Binding of an antibody of the invention to the CLD 18 antigen may mediate the 

killing of cells expressing CLD 18 (e.g. a tumor cell), e.g. by activation of the 

complement system. The killing of cells expressing CLD 18 may occur by one or 

more of the following mechanisms: complement dependent cytotoxity (CDC) of 

cells expressing CLD18; apoptosis of cells expressing CLD18; effector cell 

30 phagocytosis of cells expressing CLD 18; or effector cell antibody dependent 

cellular cytotoxicity (ADCC) of cells expressing CLD 18. 
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In order that the present invention may be more readily understood, certain terms 

are first defined. Additional definitions are set forth throughout the detailed 

description. 

	

5 	DEFINITION OF TERMS 

The term "CLD18" relates to claudin-18 and includes any variants, including 

CLD18A1 and CLD18A2, conformations, isoforms and species homologs of 

CLD18 which are naturally expressed by cells or are expressed by cells transfected 

	

10 	with the CLD18 gene. Preferably, "CLD18" relates to human CLD18, in particular 

CLD18A2 (SEQ ID NOs: 1, 2) and/or CLD18A1 (SEQ ID NOs: 7, 8), more 

preferably CLD18A2. 

The term "CLD18A1" includes posttranslationally modified variants, isoforms and 

	

15 	species homologs of human CLD18A1 which are naturally expressed by cells or 

are expressed on cells transfected with the CLD18A1 gene. 

The term "CLD18A2" includes posttranslationally modified variants, isofotins and 

species homologs of human CLD18A2 which are naturally expressed by cells or 

20 	are expressed on cells transfected with the CLD18A2 gene. 

The term "CLD18 variant" shall encompass (i) CLD18 splice variants, (ii) CLD18-

posttranslationally modified variants, particularly including variants with different 

N-glycosylation status, (iii) CLD18 conformation variants, particularly including 

25 	CLD18-conformation-1, CLD18-conformation-2 and CLD18-conformation-3, (iv) 

CLD18 free and homotypically/heterotypically associated variants localized at 

intercellular tight junctions, (v) CLD18 cancer related and CLD18 non-cancer 

related variants. 

30 	The term "raft" refers to the sphingolipid- and cholesterol-rich membrane 

microdomains located in the outer leaflet area of the plasma membrane of a cell. 

The ability of certain proteins to associate within such domains and their abbility 

of forming "aggregates" or "focal aggregates" can effect the protein's function. For 

example, the translocation of CLD18 molecules into such structures, after being 
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In order that the present invention may be more readily understood, certain terms 

are first defined. Additional definitions are set forth throughout the detailed 

description. 

5 DEFINITION OF TERMS 

The term "CLD18" relates to claudin-I8 and includes any variants, including 

CLD 18A 1 and CLD 18A2, conformations, isoforms and species homologs of 

CLD 18 which are naturally expressed by cells or are expressed by cells transfected 

10 with the CLD18 gene. Preferably, "CLD18" relates to human CLD18, in particular 

CLD18A2 (SEQ ID NOs: 1, 2) and/or CLD18Al (SEQ ID NOs: 7, 8), more 

preferably CLD 18A2. 

The term "CLD18Al " includes posttranslationally modified variants, isoforms and 

15 species homologs of human CLD18Al which are naturally expressed by cells or 

are expressed on cells transfected with the CLD18Al gene. 

The term "CLD18A2" includes posttranslationally modified variants, isoforms and 

species homologs of human CLD 18A2 which are naturally expressed by cells or 

20 are expressed on cells transfected with the CLD 18A2 gene. 

The term "CLD 18 variant" shall encompass (i) CLD 18 splice variants, (ii) CLD 18-

posttranslationally modified variants, particularly including variants with different 

N -glycosylation status, (iii) CLD 18 conformation variants, particularly including 

25 CLD18-conformation-l, CLD18-conformation-2 and CLDI8-conformation-3, (iv) 

CLD 18 free and homotypicallylheterotypically associated variants localized at 

intercellular tight junctions, (v) CLD18 cancer related and CLD18 non-cancer 

related variants. 

30 The term "raft" refers to the sphingolipid- and cholesterol-rich membrane 

microdomains located in the outer leaflet area of the plasma membrane of a cell. 

The ability of certain proteins to associate within such domains and their abbility 

of forming "aggregates" or "focal aggregates" can effect the protein's function. For 

example, the translocation of CLD 18 molecules into such structures, after being 
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bound by antibodies of the present invention, creates a high density of CLD18 

antigen-antibody complexes in the plasma membranes. Such a high density of 

CLD18 antigen-antibody complexes can enable efficient activation of the 

complement system during CDC. 

5 

The terms "conformation" and "topology" describe how an integrale membrane 

molecule is positioned in the cell surface membrane, and, in particular, which of its 

regions are extracellular and thus eligible for antibodies. CLD18 for example can 

exist in three different conformations, which most likely depend on whether it is 

10 prevalent as homomers or heteromers and whether it is integrated in 

supramolecular tight junction structures or "free". These different states result in 

different epitopes eligible to antibodies. 

According to the invention, the term "disease" refers to any pathological state, 

15 	including cancer, in particular those forms of cancer described herein. 

By "tumor" is meant an abnormal group of cells or tissue that grows by a rapid, 

uncontrolled cellular proliferation and continues to grow after the stimuli that 

initiated the new growth cease. Tumors show partial or complete lack of structural 

20 	organization and functional coordination with the normal tissue, and usually form 

a distinct mass of tissue, which may be either benign or malignant. 

By "metastasis" is meant the spread of cancer cells from its original site to another 

part of the body. The formation of metastasis is a very complex process and 

25 	depends on detachment of malignant cells from the primary tumor, invasion of the 

extracellular matrix, penetration of the endothelial basement membranes to enter 

the body cavity and vessels, and then, after being transported by the blood, 

infiltration of target organs. Finally, the growth of a new tumor at the target site 

depends on angiogenesis. Tumor metastasis often occurs even after the removal of 

30 the primary tumor because tumor cells or components may remain and develop 

metastatic potential. In one embodiment, the term "metastasis" according to the 

invention relates to "distant metastasis" which relates to a metastasis which is 

remote from the primary tumor and the regional lymph node system. 
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The term "treatment of a disease" includes curing, shortening the duration, 

ameliorating, preventing, slowing down or inhibiting progression or worsening, or 

preventing or delaying the onset of a disease or the symptoms thereof. 

	

5 	According to the invention, a sample may be any sample useful according to the 

present invention, in particular a biological sample such a tissue sample, including 

bodily fluids, and/or a cellular sample and may be obtained in the conventional 

manner such as by tissue biopsy, including punch biopsy, and by taking blood, 

bronchial aspirate, sputum, urine, feces or other body fluids. According to the 

	

10 	invention, the term "biological sample" also includes fractions of biological 

samples. 

The term "antibody" refers to a glycoprotein comprising at least two heavy (H) 

chains and two light (L) chains inter-connected by disulfide bonds, or an antigen 

	

15 	binding portion thereof. The term "antibody" also includes all recombinant forms 

of antibodies, in particular of the antibodies described herein, e.g., antibodies 

expressed in prokaryotes, unglycosylated antibodies, and any antigen-binding 

antibody fragments and derivatives as described below. Each heavy chain is 

comprised of a heavy chain variable region (abbreviated herein as VH) and a 

20 	heavy chain constant region. Each light chain is comprised of a light chain variable 

region (abbreviated herein as VL) and a light chain constant region. The VH and 

VL regions can be further subdivided into regions of hypervariability, termed 

complementarity determining regions (CDR), interspersed with regions that are 

more conserved, termed framework regions (FR). Each VH and VL is composed 

25 	of three CDRs and four FRs, arranged from amino-terminus to carboxy-terminus 

in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The variable 

regions of the heavy and light chains contain a binding domain that interacts with 

an antigen. The constant regions of the antibodies may mediate the binding of the 

immunoglobulin to host tissues or factors, including various cells of the immune 

30 	system (e.g., effector cells) and the first component (CIq) of the classical 

complement system. 

The term "humanized antibody" refers to a molecule having an antigen binding 

site that is substantially derived from an immunoglobulin from a non-human 
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site that is substantially derived from an immunoglobulin from a non-human 
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species, wherein the remaining immunoglobulin structure of the molecule is based 

upon the structure and/or sequence of a human immunoglobulin. The antigen 

binding site may either comprise complete variable domains fused onto constant 

domains or only the complementarity determining regions (CDR) grafted onto 

5 	appropriate framework regions in the variable domains. Antigen binding sites may 

be wild-type or modified by one or more amino acid substitutions, e.g. modified to 

resemble human immunoglobulins more closely. Some forms of humanized 

antibodies preserve all CDR sequences (for example a humanized mouse antibody 

which contains all six CDRs from the mouse antibody). Other forms have one or 

10 	more CDRs which are altered with respect to the original antibody. 

The term "chimeric antibody" refers to those antibodies wherein one portion of 

each of the amino acid sequences of heavy and light chains is homologous to 

corresponding sequences in antibodies derived from a particular species or 

15 	belonging to a particular class, while the remaining segment of the chain is 

homologous to corresponding sequences in another. Typically the variable region 

of both light and heavy chains mimics the variable regions of antibodies derived 

from one species of mammals, while the constant portions are homologous to 

sequences of antibodies derived from another. One clear advantage to such 

20 	chimeric forms is that the variable region can conveniently be derived from 

presently known sources using readily available B-cells or hybridomas from non-

human host organisms in combination with constant regions derived from, for 

example, human cell preparations. While the variable region has the advantage of 

ease of preparation and the specificity is not affected by the source, the constant 

25 region being human, is less likely to elicit an immune response from a human 

subject when the antibodies are injected than would the constant region from a non 

human source. However the definition is not limited to this particular example. 

The term "antigen-binding portion" of an antibody (or simply "binding portion"), 

30 	as used herein, refers to one or more fragments of an antibody that retain the 

ability to specifically bind to an antigen. It has been shown that the antigen-

binding function of an antibody can be performed by fragments of a full-length 

antibody. Examples of binding fragments encompassed within the term "antigen-

binding portion" of an antibody include (i) Fab fragments, monovalent fragments 
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consisting of the VL, VH, CL and CH domains; (ii) F(ab`)2  fragments, bivalent 

fragments comprising two Fab fragments linked by a disulfide bridge at the hinge 

region; (iii) Fd fragments consisting of the VH and CH domains; (iv) Fv fragments 

consisting of the VL and VH domains of a single arm of an antibody, (v) dAb 

	

5 	fragments (Ward et al., (1989) Nature 341: 544-546), which consist of a VH 

domain; (vi) isolated complementarity determining regions (CDR), and (vii) 

combinations of two or more isolated CDRs which may optionally be joined by a 

synthetic linker. Furthermore, although the two domains of the Fv fragment, VL 

and VH, are coded for by separate genes, they can be joined, using recombinant 

	

10 	methods, by a synthetic linker that enables them to be made as a single protein 

chain in which the VL and VH regions pair to form monovalent molecules (known 

as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242: 423-426; and 

Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85: 5879-5883). Such single chain 

antibodies are also intended to be encompassed within the term "antigen-binding 

	

15 	portion" of an antibody. A further example is binding-domain immunoglobulin 

fusion proteins comprising (i) a binding domain polypeptide that is fused to an 

immunoglobulin hinge region polypeptide, (ii) an immunoglobulin heavy chain 

CH2 constant region fused to the hinge region, and (iii) an immunoglobulin heavy 

chain CH3 constant region fused to the CH2 constant region. The binding domain 

20 	polypeptide can be a heavy chain variable region or a light chain variable region. 

The binding-domain immunoglobulin fusion proteins are further disclosed in US 

2003/0118592 and US 2003/0133939. These antibody fragments are obtained 

using conventional techniques known to those with skill in the art, and the 

fragments are screened for utility in the same manner as are intact antibodies. 

25 

The term "epitope" means a protein determinant capable of binding to an antibody, 

wherein the term "binding" herein preferably relates to a specific binding. Epitopes 

usually consist of chemically active surface groupings of molecules such as amino 

acids or sugar side chains and usually have specific three dimensional structural 

30 

	

	characteristics, as well as specific charge characteristics. Conformational and non- 

conformational epitopes are distinguished in that the binding to the former but not 

the latter is lost in the presence of denaturing solvents. 
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The term "discontinuous epitope" as used herein, means a conformational epitope 

on a protein antigen which is formed from at least two separate regions in the 

primary sequence of the protein. 

	

5 	The term "bispecific molecule" is intended to include any agent, e.g., a protein, 

peptide, or protein or peptide complex, which has two different binding 

specificities. For example, the molecule may bind to, or interact with (a) a cell 

surface antigen, and (b) an Fc receptor on the surface of an effector cell. The term 

"multispecific molecule" or "heterospecific molecule" is intended to include any 

	

10 	agent, e.g., a protein, peptide, or protein or peptide complex, which has more than 

two different binding specificities. For example, the molecule may bind to, or 

interact with (a) a cell surface antigen, (b) an Fc receptor on the surface of an 

effector cell, and (c) at least one other component. Accordingly, the invention 

includes, but is not limited to, bispecific, trispecific, tetraspecific, and other 

	

15 	multispecific molecules which are directed to CLD18, and to other targets, such as 

Fe receptors on effector cells. The term "bispecific antibodies" also includes 

diabodies. Diabodies are bivalent, bispecific antibodies in which the VH and VL 

domains are expressed on a single polypeptide chain, but using a linker that is too 

short to allow for pairing between the two domains on the same chain, thereby 

20 	forcing the domains to pair with complementary domains of another chain and 

creating two antigen binding sites (see e.g. , Holliger, P., et al. (1993) Proc. Natl. 

Acad. Sci. USA 90: 6444-6448; Poljak, R. J., et al. (1994) Structure 2: 1121-

1123). 

25 	The invention also includes derivatives of the antibodies described herein. The 

term "antibody derivatives" refers to any modified form of an antibody, e.g., a 

conjugate of the antibody and another agent or antibody. As used herein, an 

antibody is "derived from" a particular germline sequence if the antibody is 

obtained from a system by immunizing an animal or by screening an 

30 	immunoglobulin gene library, and wherein the selected antibody is at least 90%, 

more preferably at least 95%, even more preferably at least 96%, 97%, 98%, or 

99% identical in amino acid sequence to the amino acid sequence encoded by the 

germline immunoglobulin gene. Typically, an antibody derived from a particular 

germline sequence will display no more than 10 amino acid differences, more 
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preferably, no more than 5, or even more preferably, no more than 4, 3, 2, or 1 

amino acid difference from the amino acid sequence encoded by the germline 

immunoglobulin gene. 

5 	As used herein, the term "heteroantibodies" refers to two or more antibodies, 

derivatives thereof, or antigen binding regions linked together, at least two of 

which have different specificities. These different specificities include a binding 

specificity for an Fc receptor on an effector cell, and a binding specificity for an 

antigen or epitope on a target cell, e.g., a tumor cell. 

10 

The antibodies described herein may be human antibodies. The term "human 

antibody", as used herein, is intended to include antibodies having variable and 

constant regions derived from human germline immunoglobulin sequences. The 

human antibodies of the invention may include amino acid residues not encoded 

15 by human germline immunoglobulin sequences (e.g., mutations introduced by 

random or site-specific mutagenesis in vitro or by somatic mutation in vivo). 

The term "monoclonal antibody" as used herein refers to a preparation of antibody 

molecules of single molecular composition. A monoclonal antibody displays a 

20 

	

	single binding specificity and affinity for a particular epitope. In one embodiment, 

the monoclonal antibodies are produced by a hybridoma which includes a B cell 

obtained from a non-human animal, e.g., mouse, fused to an immortalized cell. 

The term "recombinant antibody", as used herein, includes all antibodies that are 

25 prepared, expressed, created or isolated by recombinant means, such as (a) 

antibodies isolated from an animal (e.g., a mouse) that is transgenic or 

transchromosomal with respect to the immunoglobulin genes or a hybridoma 

prepared therefrom, (b) antibodies isolated from a host cell transformed to express 

the antibody, e.g., from a transfectoma, (c) antibodies isolated from a recombinant, 

30 

	

	combinatorial antibody library, and (d) antibodies prepared, expressed, created or 

isolated by any other means that involve splicing of immunoglobulin gene 

sequences to other DNA sequences. 
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The term "transfectoma", as used herein, includes recombinant eukaryotic host 

cells expressing an antibody, such as CHO cells, NS/0 cells, HEK293 cells, 

HEK293T cells, plant cells, or fungi, including yeast cells. 

5 	As used herein, a "heterologous antibody" is defined in relation to a transgenic 

organism producing such an antibody. This term refers to an antibody having an 

amino acid sequence or an encoding nucleic acid sequence corresponding to that 

found in an organism not consisting of the transgenic organism, and being 

generally derived from a species other than the transgenic organism. 

10 

As used herein, a "heterohybrid antibody" refers to an antibody having light and 

heavy chains of different organismal origins. For example, an antibody having a 

human heavy chain associated with a murine light chain is a heterohybrid 

antibody. 

15 

The antibodies described herein are preferably isolated. An "isolated antibody" as 

used herein, is intended to refer to an antibody which is substantially free of other 

antibodies having different antigenic specificities (e.g., an isolated antibody that 

specifically binds to CLD18 is substantially free of antibodies that specifically 

20 	bind antigens other than CLD18). An isolated antibody that specifically binds to an 

epitope, isoform or variant of human CLD18 may, however, have cross-reactivity 

to other related antigens, e.g., from other species (e.g., CLD18 species homologs). 

Moreover, an isolated antibody may be substantially free of other cellular material 

and/or chemicals. In one embodiment of the invention, a combination of "isolated" 

25 	monoclonal antibodies relates to antibodies having different specificities and being 

combined in a well defined composition. 

According to the invention, the term "binding" preferably relates to "specific 

binding". As used herein, "specific binding" refers to antibody binding to a 

30 predetermined antigen. Typically, the antibody binds with an affinity 

corresponding to a KD of about 1 x 10-7  M or less, and binds to the predetermined 

antigen with an affinity corresponding to a KD that is at least two orders of 

magnitude lower than its affinity for binding to a non-specific antigen (e.g., BSA, 

casein) other than the predetermined antigen or a closely-related antigen. 
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The term "KD" (M), as used herein, is intended to refer to the dissociation 

equilibrium constant of a particular antibody-antigen interaction. 

	

5 	As used herein, "isotype" refers to the antibody class (e.g., IgM or IgG1) that is 

encoded by heavy chain constant region genes. 

As used herein, "isotype switching" refers to the phenomenon by which the class, 

or isotype, of an antibody changes from one Ig class to one of the other Ig classes. 

10 

The term "naturally occurring" as used herein as applied to an object refers to the 

fact that an object can be found in nature. For example, a polypeptide or 

polynucleotide sequence that is present in an organism (including viruses) that can 

be isolated from a source in nature and which has not been intentionally modified 

	

15 	by man in the laboratory is naturally occurring. 

The term "rearranged" as used herein refers to a configuration of a heavy chain or 

light chain immunoglobulin locus wherein a V segment is positioned immediately 

adjacent to a D-J or J segment in a conformation encoding essentially a complete 

20 VH or VL domain, respectively. A rearranged immunoglobulin (antibody) gene 

locus can be identified by comparison to germline DNA; a rearranged locus will 

have at least one recombined heptamer/nonamer homology element. 

The term "unrearranged" or "germline configuration" as used herein in reference to 

25 	a V segment refers to the configuration wherein the V segment is not recombined 

so as to be immediately adjacent to a D or J segment. 

The term "nucleic acid molecule", as used herein, is intended to include DNA 

molecules and RNA molecules. A nucleic acid molecule may be single-stranded or 

30 	double-stranded, but preferably is double-stranded DNA. 

The nucleic acids described according to the invention have preferably been 

isolated. The term "isolated nucleic acid" means according to the invention that the 

nucleic acid was (i) amplified in vitro, for example by polymerase chain reaction 
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The term "KD" (M), as used herein, is intended to refer to the dissociation 

equilibrium constant of a particular antibody-antigen interaction. 

5 As used herein, "isotype" refers to the antibody class (e.g., IgM or IgOl) that is 

encoded by heavy chain constant region genes. 

10 

As used herein, "isotype switching" refers to the phenomenon by which the class, 

or isotype, of an antibody changes from one Ig class to one of the other Ig classes. 

The term "naturally occurring" as used herein as applied to an object refers to the 

fact that an object can be found in nature. For example, a polypeptide or 

polynucleotide sequence that is present in an organism (including viruses) that can 

be isolated from a source in nature and which has not been intentionally modified 

15 by man in the laboratory is naturally occurring. 

The term "rearranged" as used herein refers to a configuration of a heavy chain or 

light chain immunoglobulin locus wherein a V segment is positioned immediately 

adjacent to a D-J or J segment in a conformation encoding essentially a complete 

20 VH or VL domain, respectively. A rearranged immunoglobulin (antibody) gene 

locus can be identified by comparison to germline DNA; a rearranged locus will 

have at least one recombined heptamer/nonamer homology element. 

The term "unrearranged" or "germline configuration" as used herein in reference to 

2 5 a V segment refers to the configuration wherein the V segment is not recombined 

so as to be immediately adjacent to a D or J segment. 

The term "nucleic acid molecule", as used herein, is intended to include DNA 

molecules and RNA molecules. A nucleic acid molecule may be single-stranded or 

30 double-stranded, but preferably is double-stranded DNA. 

The nucleic acids described according to the invention have preferably been 

isolated. The term "isolated nucleic acid" means according to the invention that the 

nucleic acid was (i) amplified in vitro, for example by polymerase chain reaction 
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(PCR), (ii) recombinantly produced by cloning, (iii) purified, for example by 

cleavage and gel-electrophoretic fractionation, or (iv) synthesized, for example by 

chemical synthesis. An isolated nucleic acid is a nucleic acid which is available for 

manipulation by recombinant DNA techniques. 

5 

Nucleic acids may, according to the invention, be present alone or in combination 

with other nucleic acids, which may be homologous or heterologous. In preferred 

embodiments, a nucleic acid is functionally linked to expression control sequences 

which may be homologous or heterologous with respect to said nucleic acid. The 

10 	term "homologous" means that a nucleic acid is also functionally linked to the 

expression control sequence naturally and the term "heterologous" means that a 

nucleic acid is not functionally linked to the expression control sequence naturally. 

A nucleic acid, such as a nucleic acid expressing RNA and/or protein or peptide, 

15 	and an expression control sequence are "functionally" linked to one another, if 

they are covalently linked to one another in such a way that expression or 

transcription of said nucleic acid is under the control or under the influence of said 

expression control sequence. If the nucleic acid is to be translated into a functional 

protein, then, with an expression control sequence functionally linked to a coding 

20 	sequence, induction of said expression control sequence results in transcription of 

said nucleic acid, without causing a frame shift in the coding sequence or said 

coding sequence not being capable of being translated into the desired protein or 

peptide. 

25 The term "expression control sequence" comprises according to the invention 

promoters, ribosome binding sites, enhancers and other control elements which 

regulate transcription of a gene or translation of a mRNA. In particular 

embodiments of the invention, the expression control sequences can be regulated. 

The exact structure of expression control sequences may vary as a function of the 

30 	species or cell type, but generally comprises 5'-untranscribed and 5'- and 3% 

untranslated sequences which are involved in initiation of transcription and 

translation, respectively, such as TATA box, capping sequence, CAAT sequence, 

and the like. More specifically, 5'-untranscribed expression control sequences 

comprise a promoter region which includes a promoter sequence for transcriptional 
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5 

(PCR), (ii) recombinantly produced by cloning, (iii) purified, for example by 

cleavage and gel-electrophoretic fractionation, or (iv) synthesized, for example by 

chemical synthesis. An isolated nucleic acid is a nucleic acid which is available for 

manipulation by recombinant DNA techniques. 

Nucleic acids may, according to the invention, be present alone or in combination 

with other nucleic acids, which may be homologous or heterologous. In preferred 

embodiments, a nucleic acid is functionally linked to expression control sequences 

which may be homologous or heterologous with respect to said nucleic acid. The 

10 term "homologous" means that a nucleic acid is also functionally linked to the 

expression control sequence naturally and the term "heterologous" means that a 

nucleic acid is not functionally linked to the expression control sequence naturally. 

A nucleic acid, such as a nucleic acid expressing RNA and/or protein or peptide, 

15 and an expression control sequence are "functionally" linked to one another, if 

they are covalently linked to one another in such a way that expression or 

transcription of said nucleic acid is under the control or under the influence of said 

expression control sequence. If the nucleic acid is to be translated into a functional 

protein, then, with an expression control sequence functionally linked to a coding 

20 sequence, induction of said expression control sequence results in transcription of 

said nucleic acid, without causing a frame shift in the coding sequence or said 

coding sequence not being capable of being translated into the desired protein or 

peptide. 

25 The term "expression control sequence" comprises according to the invention 

promoters, ribosome binding sites, enhancers and other control elements which 

regulate transcription of a gene or translation of a mRNA. In particular 

embodiments of the invention, the expression control sequences can be regulated. 

The exact structure of expression control sequences may vary as a function of the 

30 species or cell type, but generally comprises 5' -untranscribed and 5'- and 3'­

untranslated sequences which are involved in initiation of transcription and 

translation, respectively, such as TAT A box, capping sequence, CAA T sequence, 

and the like. More specifically, 5'-untranscribed expression control sequences 

comprise a promoter region which includes a promoter sequence for transcriptional 

43 



control of the functionally linked nucleic acid. Expression control sequences may 

also comprise enhancer sequences or upstream activator sequences. 

According to the invention the term "promoter" or "promoter region" relates to a 

5 	nucleic acid sequence which is located upstream (5') to the nucleic acid sequence 

being expressed and controls expression of the sequence by providing a 

recognition and binding site for RNA-polymerase. The "promoter region" may 

include further recognition and binding sites for further factors which are involved 

in the regulation of transcription of a gene. A promoter may control the 

10 	transcription of a prokaryotic or eukaryotic gene. Furthermore, a promoter may be 

"inducible" and may initiate transcription in response to an inducing agent or may 

be "constitutive" if transcription is not controlled by an inducing agent. A gene 

which is under the control of an inducible promoter is not expressed or only 

expressed to a small extent if an inducing agent is absent. In the presence of the 

15 	inducing agent the gene is switched on or the level of transcription is increased. 

This is mediated, in general, by binding of a specific transcription factor. 

Promoters which are preferred according to the invention include promoters for 

SP6, T3 and T7 polymerase, human U6 RNA promoter, CMV promoter, and 

20 	artificial hybrid promoters thereof (e.g. CMV) where a part or parts are fused to a 

part or parts of promoters of genes of other cellular proteins such as e.g. human 

GAPDH (glyceraldehyde-3-phosphate dehydrogenase), and including or not 

including (an) additional intron(s). 

25 	According to the invention, the term "expression" is used in its most general 

meaning and comprises the production of RNA or of RNA and protein/peptide. It 

also comprises partial expression of nucleic acids. Furthermore, expression may be 

carried out transiently or stably. 

3 0 	In a preferred embodiment, a nucleic acid molecule is according to the invention 

present in a vector, where appropriate with a promoter, which controls expression 

of the nucleic acid. The term "vector" is used here in its most general meaning and 

comprises any intermediary vehicle for a nucleic acid which enables said nucleic 

acid, for example, to be introduced into prokaryotic and/or eukaryotic cells and, 
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control of the functionally linked nucleic acid. Expression control sequences may 

also comprise enhancer sequences or upstream activator sequences. 

According to the invention the term "promoter" or "promoter region" relates to a 

5 nucleic acid sequence which is located upstream (5') to the nucleic acid sequence 

being expressed and controls expression of the sequence by providing a 

recognition and binding site for RNA-polymerase. The "promoter region" may 

include further recognition and binding sites for further factors which are involved 

in the regulation of transcription of a gene. A promoter may control the 

10 transcription of a prokaryotic or eukaryotic gene. Furthermore, a promoter may be 

"inducible" and may initiate transcription in response to an inducing agent or may 

be "constitutive" if transcription is not controlled by an inducing agent. A gene 

which is under the control of an inducible promoter is not expressed or only 

expressed to a small extent if an inducing agent is absent. In the presence of the 

15 inducing agent the gene is switched on or the level of transcription is increased. 

This is mediated, in general, by binding of a specific transcription factor. 

Promoters which are preferred according to the invention include promoters for 

SP6, T3 and T7 polymerase, human U6 RNA promoter, CMV promoter, and 

20 artificial hybrid promoters thereof (e.g. CMV) where a part or parts are fused to a 

part or parts of promoters of genes of other cellular proteins such as e.g. human 

GAPDH (glyceraldehyde-3-phosphate dehydrogenase), and including or not 

including (an) additional intron(s). 

25 According to the invention, the term "expression" is used in its most general 

meaning and comprises the production of RNA or of RNA and protein/peptide. It 

also comprises partial expression of nucleic acids. Furthermore, expression may be 

carried out transiently or stably. 

3 0 In a preferred embodiment, a nucleic acid molecule is according to the invention 

present in a vector, where appropriate with a promoter, which controls expression 

of the nucleic acid. The term "vector" is used here in its most general meaning and 

comprises any intermediary vehicle for a nucleic acid which enables said nucleic 

acid, for example, to be introduced into prokaryotic andlor eukaryotic cells and, 
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where appropriate, to be integrated into a genome. Vectors of this kind are 

preferably replicated and/or expressed in the cells. Vectors comprise plasmids, 

phagemids, bacteriophages or viral genomes. The term "plasmid" as used herein 

generally relates to a construct of extrachromosomal genetic material, usually a 

	

5 	circular DNA duplex, which can replicate independently of chromosomal DNA. 

As the vector for expression of an antibody, either of a vector type in which the 

antibody heavy chain and light chain are present in different vectors or a vector 

type in which the heavy chain and light chain are present in the same vector can be 

	

10 	used. 

The teaching given herein with respect to specific nucleic acid and amino acid 

sequences, e.g. those shown in the sequence listing, is to be construed so as to also 

relate to modifications of said specific sequences resulting in sequences which are 

	

15 	functionally equivalent to said specific sequences, e.g. amino acid sequences 

exhibiting properties identical or similar to those of the specific amino acid 

sequences and nucleic acid sequences encoding amino acid sequences exhibiting 

properties identical or similar to those of the amino acid sequences encoded by the 

specific nucleic acid sequences. One important property is to retain binding of an 

20 	antibody to its target or to sustain effector functions of an antibody. Preferably, a 

sequence modified with respect to a specific sequence, when it replaces the 

specific sequence in an antibody retains binding of said antibody to CLD18 and 

preferably functions of said antibody as described herein, e.g. CDC mediated lysis 

or ADCC mediated lysis. 

25 

It will be appreciated by those skilled in the art that in particular the sequences of 

the CDR, hypervariable and variable regions can be modified without losing the 

ability to bind CLD 18. For example, CDR regions will be either identical or highly 

homologous to the regions specified herein. By "highly homologous" it is 

30 	contemplated that from 1 to 5, preferably from 1 to 4, such as 1 to 3 or 1 or 2 

substitutions may be made in the CDRs. In addition, the hypervariable and variable 

regions may be modified so that they show substantial homology with the regions 

specifically disclosed herein. 
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where appropriate, to be integrated into a genome. Vectors of this kind are 

preferably replicated and/or expressed in the cells. Vectors comprise plasmids, 

phagemids, bacteriophages or viral genomes. The term "plasmid" as used herein 

generally relates to a construct of extrachromosomal genetic material, usually a 

5 circular DNA duplex, which can replicate independently of chromosomal DNA. 

As the vector for expression of an antibody, either of a vector type in which the 

antibody heavy chain and light chain are present in different vectors or a vector 

type in which the heavy chain and light chain are present in the same vector can be 

10 used. 

The teaching given herein with respect to specific nucleic acid and amino acid 

sequences, e.g. those shown in the sequence listing, is to be construed so as to also 

relate to modifications of said specific sequences resulting in sequences which are 

15 functionally equivalent to said specific sequences, e.g. amino acid sequences 

exhibiting properties identical or similar to those of the specific amino acid 

sequences and nucleic acid sequences encoding amino acid sequences exhibiting 

properties identical or similar to those of the amino acid sequences encoded by the 

specific nucleic acid sequences. One important property is to retain binding of an 

20 antibody to its target or to sustain effector functions of an antibody. Preferably, a 

sequence modified with respect to a specific sequence, when it replaces the 

specific sequence in an antibody retains binding of said antibody to CLD 18 and 

preferably functions of said antibody as described herein, e.g. CDC mediated lysis 

or ADCC mediated lysis. 

25 

It will be appreciated by those skilled in the art that in particular the sequences of 

the CDR, hypervariable and variable regions can be modified without losing the 

ability to bind CLD 18. For example, CDR regions will be either identical or highly 

homologous to the regions specified herein. By "highly homologous" it is 

30 contemplated that from 1 to 5, preferably from 1 to 4, such as 1 to 3 or 1 or 2 

substitutions may be made in the CDRs. In addition, the hypervariable and variable 

regions may be modified so that they show substantial homology with the regions 

specifically disclosed herein. 
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It is to be understood that the specific nucleic acids described herein also include 

nucleic acids modified for the sake of optimizing the codon usage in a particular 

host cell or organism. Differences in codon usage among organisms can lead to a 

variety of problems concerning heterologous gene expression. Codon optimization 

	

5 	by changing one or more nucleotides of the original sequence can result in an 

optimization of the expression of a nucleic acid, in particular in optimization of 

translation efficacy, in a homologous or heterologous host in which said nucleic 

acid is to be expressed. For example if nucleic acids derived from human and 

encoding constant regions and/or framework regions of antibodies are to be used 

	

10 	according to the present invention, e.g. for preparing chimeric or humanised 

antibodies, it may be preferred to modify said nucleic acids for the sake of 

optimization of codon usage, in particular if said nucleic acids, optionally fused to 

heterologous nucleic acids such as nucleic acids derived from other organisms as 

described herein, are to be expressed in cells from an organism different from 

15 human such as mouse or hamster. For example, the nucleic acid sequences 

encoding human light and heavy chain constant regions such as those according to 

SEQ ID NOs: 40 and 45, respectively, can be modified to include one or more, 

preferably, at least 1, 2, 3, 4, 5, 10, 15, 20 and preferably up to 10, 15, 20, 25, 30, 

50, 70 or 100 or more nucleotide replacements resulting in an optimized codon 

20 	usage but not resulting in a change of the amino acid sequence. Such nucleotide 

replacements preferably relate to replacements of nucleotides in SEQ ID Nos: 40 

and 45, respectively, selected from the replacements shown in the following 

alignment of SEQ ID Nos: 40 and 45, respectively, with their modified 

counterparts and not resulting in a change in the encoded amino acid sequence or 

25 relate to corresponding replacements at corresponding positions in other nucleic 

acid sequences encoding human light and heavy chain constant regions, 

respectively. Preferably, all of the replacements shown in the following alignments 

of SEQ ID Nos: 40 and 45, respectively, with their modified counterparts not 

resulting in a change in the encoded amino acid sequence are effected in nucleic 

30 acid sequences encoding human light and heavy chain constant regions, 

respectively. 
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It is to be understood that the specific nucleic acids described herein also include 

nucleic acids modified for the sake of optimizing the codon usage in a particular 

host cell or organism. Differences in codon usage among organisms can lead to a 

variety of problems concerning heterologous gene expression. Codon optimization 

5 by changing one or more nucleotides of the original sequence can result in an 

optimization of the expression of a nucleic acid, in particular in optimization of 

translation efficacy, in a homologous or heterologous host in which said nucleic 

acid is to be expressed. For example if nucleic acids derived from human and 

encoding constant regions and/or framework regions of antibodies are to be used 

10 according to the present invention, e.g. for preparing chimeric or humanised 

antibodies, it may be preferred to modify said nucleic acids for the sake of 

optimization of codon usage, in particular if said nucleic acids, optionally fused to 

heterologous nucleic acids such as nucleic acids derived from other organisms as 

described herein, are to be expressed in cells from an organism different from 

15 human such as mouse or hamster. For example, the nucleic acid sequences 

encoding human light and heavy chain constant regions such as those according to 

SEQ ID NOs: 40 and 45, respectively, can be modified to include one or more, 

preferably, at least 1,2,3,4,5, 10, 15,20 and preferably up to 10, 15,20,25,30, 

50, 70 or 100 or more nucleotide replacements reSUlting in an optimized codon 

2 0 usage but not resulting in a change of the amino acid sequence. Such nucleotide 

replacements preferably relate to replacements of nuc1eotides in SEQ ID Nos: 40 

and 45, respectively, selected from the replacements shown in the following 

alignment of SEQ ID Nos: 40 and 45, respectively, with their modified 

counterparts and not resulting in a change in the encoded amino acid sequence or 

25 relate to corresponding replacements at corresponding positions in other nucleic 

acid sequences encoding human light and heavy chain constant regions, 

respectively. Preferably, all of the replacements shown in the following alignments 

of SEQ ID Nos: 40 and 45, respectively, with their modified counterparts not 

resulting in a change in the encoded amino acid sequence are effected in nucleic 

30 acid sequences encoding human light and heavy chain constant regions, 

respectively. 
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Alignment of SEQ ID NO: 40 and SEQ ID NO: 147: 

CGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCT 60 

11111111111 	11 	11 	11 	11111111111 	11 	11 	111111 	1111 	11 
CGTACGGTGGCCGCTCCCAGCGTGTTCATCTTCCCCCCCAGCGACGAGCAGCTGAAGTCC 60 

5 
GGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG 120 

11 	11 	111 	11 	11111111111111 	11111111 	111 	1 	11111111 	11 	111 
GGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAG 120 

10 	TGGAAGGTGGATAACGCCCTC CAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC 180 

11111111111 	11111111 	11 	11 	111 	111111111 	11111 	111111111 
TGGAAGGTGGACAACGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTCACCGAGCAGGAC 180 

AGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAG 240 

15 	111111111 	111111111111 	11111111111111 	11111111 	II 	111111111 
AGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAG 240 

AAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG 300 

11 	11111 	11 	11111111111 	11 	11111 	111111111 	1 	11111 	11 	111 
20 	AAGCACAAGGTGTACGCCTGCGAGGTGACCCACCAGGGCCTGTCCAGCC C CGTGACCAAG 300 

AGCTTCAACAGGGGAGAGTGT TAG 324 

11111111111111 	11111 	111 
AGCTTCAACAGGGGCGAGTGCTAG 324 

Alignment of SEQ ID NO: 45 and SEQ ID NO: 149: 

GGCCCATCGGTCTTCCCCCTGGCACC CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCC 60 

111111 	11 	11111111111 	111 	1 	1111111111 	11 	11111111 	111 
GGCCCAAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCC 60 

CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC 120 

11111111111111 	11111111111111111 	11 	11111 	111 	111111 	II 
CTGGGCTGCCTGGTGAAGGACTACTTC CCCGAGCCCGTGACCGTGAGCTGGAACAGCGGA 120 

35 GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC 180 

111111111 	111111111111111111 	11 	11 	11 	111 	I 	11 	11 	111 	I 
GCCCTGACCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGC 180 

CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC 240 

40 	11 	111111111111111111111 	Willi 	WM1111111111 
CTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAAC 240 

GTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGAC 300 

11111 	1111111111111111111111111111111 	111 	11111111 	11 	111 
45 GTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTGGAGCCCAAGAGCTGCGAC 300 

AAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC 360 

11 	11 	11111 	11111 	11 	11111111 	11 	11 	11 	11111 	11111 	11 	111 
AAGACCCACACCTGCCCCCCCTGCCCAGCC CCAGAGCTGCTGGGCGGACCCAGCGTGTTC 360 

50 
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC 420 

11 	11111111 	11 	11111111111111 	111111 	11111111 	11111 	11 	111 
CTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCAGGACCCCCGAGGTGACCTGC 420 

55 GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGC 480 

11111111111111111111111 	11111 	11111 	11 	111111111111111111111 
GTGGTGGTGGACGTGAGCCACGAGGACCCAGAGGTGAAGTTCAACTGGTACGTGGACGGC 480 

25 

30 
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Alignment of SEQ ID NO: 40 and SEQ ID NO: 147: 

CGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCT 60 

II 1I11 11111 II II II 1I11111II1I II I I II II II 1111 II 
CGTACGGTGGCCGCTCCCAGCGTGTTCATCTTCCCCCCCAGCGACGAGCAGCTGAAGTCC 60 

5 
GGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG 120 

II II III I I 1111111 1111111 II111111 III I 11111111 II III 
GGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAG 120 

10 TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC 180 

111111111111111I111 II II III 11111111111111 ""111" 
TGGAAGGTGGACAACGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTCACCGAGCAGGAC 180 

AGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAG 240 

15 ! 11111111 111111111111 I11111I1I11111 1I111111 II 11I11I1I1 
AGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAG 240 

AAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG 300 

II II111 I I III I III 1111 II III II 1111111 II I 11111 I I III 
20 AAGCACAAGGTGTACGCCTGCGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAG 300 

AGCTTCAACAGGGGAGAGTGTTAG 324 

1111I111111 III I III I III 
AGCTTCAACAGGGGCGAGTGCTAG 324 

25 

Alignment of SEQ ID NO: 45 and SEQ ID NO: 149: 

GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCC 60 

I11111 1111111111111 III I 1111111111 1111111111 III 
GGCCCAAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCC 60 

30 
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC 120 

1111111111111111111111111111111 II 11111 III 111111 II 
CTGGGCTGCCTGGTGAAGGACTACTTCCCCGAGCCCGTGACCGTGAGCTGGAACAGCGGA 120 

35 GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC 180 

111111111 111111111111111111 II II II III I II II III I 
GCCCTGACCTCCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGC 180 

CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC 240 

40 II 111111111111I11111111 1111111 11111111111111111111111111 
CTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGCAAC 240 

GTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGAC 300 

111111111111111111111111111111111111 11111111111 II III 
45 GTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTGGAGCCCAAGAGCTGCGAC 300 

AAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC 360 

II II 11111 11111 II 11111111 II II II 11111 11111 II III 
AAGACCCACACCTGCCCCCCCTGCCCAGCCCCAGAGCTGCTGGGCGGACCCAGCGTGTTC 360 

50 
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC 420 

II 11111111 II 11111111111111 111111 11111111 11111 II III 
CTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCAGGACCCCCGAGGTGACCTGC 420 

55 GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGC 480 

1111111111111111111111111111 11111 111111111111111111111111 
GTGGTGGTGGACGTGAGCCACGAGGACCCAGAGGTGAAGTTCAACTGGTACGTGGACGGC 480 
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GTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGT 540 

11111111111 	11 	11111111 	11111 	1 	11111111111111111111 	111 	1 
GTGGAGGTGCACAACGCCAAGACCAAGCC CAGAGAGGAGCAGTACAACAGCACC TA CAGG 540 

5 
GTGGTCAGCGTCCT CACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC 600 

Hill 	HI 	11 	1111 	11111111111111111111 	111111 	1 	111111111 
GTGGTGTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAGGAATACAAGTGC 600 

10 AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGG 660 

11111111111111 	111 	1 	1 	111111111111 	11 	11111 	111 	11111 	11 
AAGGTCTCCAACAAGGCCCTGCCAGCCCCCATCGAAAAGACCATCAGCAAGGCCAAGGGC 660 

CAGCCCCGAGAACCACAGGTGTACACCC TGCCCCCATCCCGGGATGAGCTGACCAAGAAC 720 
15 	IIIII 	II 	II 	IIIIIIIIIIIIIIIIIIII 	1111 	III 	11111111111 

CAGCCACGGGAGCCCCAGGTGTACAC CCTGCCCCC CAGC CGGGAGGAGATGACCAAGAAC 720 

CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGG 780 

11111 	111111111 	11111 	11 	11111111 	111111 	11111111111111111 
20 CAGGTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGG 780 

GAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC 840 

11111111 	11 	11111 	11111111111111111111 	1 	1 	111111111 	1111 
GAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCAC CCCCCCAGTGCTGGACAGCGAC 840 

25 
GGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC 900 

111 	111111111 	11 	11111111 	11111111111 	111111111111111 	111 
GGCAGC TTCTTCC TGTACAGCAAGCTGACCGTGGACAAGT CCAGGTGGCAGCAGGGCAAC 900 

30 GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC 960 

11 	111 	111 	111111111 	11111 	11111111111111111 	111111 	111 
GTGTTCAGCTGCAGCGTGATGCACGAGGC CC T GCACAAC CACTACACCCAGAAGTCCCTG 960 

TCCCTGTCTCCGGGTAAATGA 981 
35 	Ill 	II 	11 	11 	1 

AGCCTGAGCCCCGGCAAGTAG 981 

Furthermore, it may be desired according to the present invention to modify the 

amino acid sequences described herein, in particular those of human heavy chain 

40 	constant regions to adapt the sequence to a desired allotype, e.g. an allotype found 

in the Caucasian population. Such modifications are preferably selected from the 

group consisting of the following amino acid replacments within SEQ ID NO: 46 

or at corresponding positions within other human heavy chain constant regions: 

K93R, D235E, and L237M. Preferably, all of these modifications are included in 

45 	amino acid sequences of human heavy chain constant regions. 

According the invention, the term "corresponding positions" relates to nucleotides 

or amino acid residues which in a sequence alignment of two nucleic acid or 

protein sequences are aligned to each other. 
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GTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGT 540 
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5 
GTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC 600 

11111 II! II 1I11! IIIIIIII!IIIII!1I111 11111111 111111111 
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1111111111111111111111111111111" "111111 11111111 II 
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15 11111 II II II 11111111111 II III II II 111111 III 111111111 I I 
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protein sequences are aligned to each other. 
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Preferably the degree of identity between a specific nucleic acid sequence 

described herein and a nucleic acid sequence which is modified with respect to 

said specific nucleic acid sequence will be at least 70%, preferably at least 75%, 

	

5 	more preferably at least 80%, even more preferably at least 90% or most 

preferably at least 95%, 96%, 97%, 98% or 99%. Preferably, the two sequences are 

capable of hybridizing and forming a stable duplex with one another, with 

hybridization preferably being carried out under conditions which allow specific 

hybridization between polynucleotides (stringent conditions). Stringent conditions 

	

10 	are described, for example, in Molecular Cloning: A Laboratory Manual, J. 

Sambrook et al., Editors, 2nd Edition, Cold Spring Harbor Laboratory press, Cold 

Spring Harbor, New York, 1989 or Current Protocols in Molecular Biology, F.M. 

Ausubel et al., Editors, John Wiley & Sons, Inc., New York and refer, for example, 

to hybridization at 65°C in hybridization buffer (3.5 x SSC, 0.02% Ficoll, 0.02% 

	

15 	polyvinylpyrrolidone, 0.02% bovine serum albumin, 2.5 mM NaH2PO4  (pH 7), 

0.5% SDS, 2 mM EDTA). SSC is 0.15 M sodium chloride/0.15 M sodium citrate, 

pH 7. After hybridization, the membrane to which the DNA has been transferred is 

washed, for example, in 2 x SSC at room temperature and then in 0.1-0.5 x 

SSC/0.1 x SDS at temperatures of up to 68°C. 

20 

Preferably the degree of similarity, preferably identity between a specific amino 

acid sequence described herein and an amino acid sequence which is modified 

with respect to said specific amino acid sequence such as between amino acid 

sequences showing substantial homology will be at least 70%, preferably at least 

25 	80%, even more preferably at least 90% or most preferably at least 95%, 96%, 

97%, 98% or 99%. 

All of the above described modified sequences are within the scope of the present 

invention. 

30 

"Sequence similarity" indicates the percentage of amino acids that either are 

identical or that represent conservative amino acid substitutions. "Sequence 

identity" between two polypeptide or nucleic acid sequences indicates the 

percentage of amino acids or nucleotides that are identical between the sequences. 
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30 

All of the above described modified sequences are within the scope of the present 

invention. 

"Sequence similarity" indicates the percentage of amino acids that either are 

identical or that represent conservative amino acid substitutions. "Sequence 

identity" between two polypeptide or nucleic acid sequences indicates the 

percentage of amino acids or nucleotides that are identical between the sequences. 
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The "percentage identity" is obtained after the best alignment, this percentage 

being purely statistical and the differences between the two sequences being 

distributed randomly and over their entire length. Sequence comparisons between 

	

5 	two nucleotide or amino acid sequences are conventionally carried out by 

comparing these sequences after having aligned them optimally, said comparison 

being carried out by segment or by "window of comparison" in order to identify 

and compare local regions of sequence similarity. The optimal alignment of the 

sequences for comparison may be produced, besides manually, by means of the 

	

10 	local homology algorithm of Smith and Waterman, 1981, Ads App. Math. 2, 482, 

by means of the local homology algorithm of Neddleman and Wunsch, 1970, J. 

Mol. Biol. 48, 443, by means of the similarity search method of Pearson and 

Lipman, 1988, Proc. Nat! Acad. Sci. USA 85, 2444, or by means of computer 

programs which use these algorithms (GAP, BESTFIT, FASTA, BLAST P, 

15 BLAST N and TFASTA in Wisconsin Genetics Software Package, Genetics 

Computer Group, 575 Science Drive, Madison, Wis.). 

The percentage identity is calculated by determining the number of identical 

positions between the two sequences being compared, dividing this number by the 

20 	number of positions compared and multiplying the result obtained by 100 so as to 

obtain the percentage identity between these two sequences. 

"Conservative substitutions," may be made, for instance, on the basis of similarity 

in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the 

25 	amphipathic nature of the residues involved. For example: (a) nonpolar 

(hydrophobic) amino acids include alanine, leucine, isoleucine, valine, proline, 

phenylalanine, tryptophan, and methionine; (b) polar neutral amino acids include 

glycine, serine, threonine, cysteine, tyrosine, asparagine, and glutamine; (c) 

positively charged (basic) amino acids include arginine, lysine, and histidine; and 

30 	(d) negatively charged (acidic) amino acids include aspartic acid and glutamic 

acid. Substitutions typically may be made within groups (a)-(d). In addition, 

glycine and proline may be substituted for one another based on their ability to 

disrupt [alpha]-helices. Some preferred substitutions may be made among the 

following groups: (i) S and T; (ii) P and G; and (iii) A, V, L and I. Given the 
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known genetic code, and recombinant and synthetic DNA techniques, the skilled 

scientist readily can construct DNAs encoding the conservative amino acid 

variants. 

	

5 	The present invention comprises antibodies in which alterations have been made in 

the Fc region in order to change the functional or pharmacokinetic properties of the 

antibodies. Such alterations may result in a decrease or increase of Clq binding 

and CDC or of FcyR binding and ADCC. Substitutions can, for example, be made 

in one or more of the amino acid residues of the heavy chain constant region, 

	

10 	thereby causing an alteration in an effector function while retaining the ability to 

bind to the antigen as compared with the modified antibody, cf. US 5,624,821 and 

US 5,648,260. 

The in vivo half-life of antibodies can be improved by modifying the salvage 

	

15 	receptor epitope of the Ig constant domain or an Ig-like constant domain such that 

the molecule does not comprise an intact CH2 domain or an intact Ig Fc region, cf. 

US 6,121,022 and US 6,194,551. The in vivo half-life can furthermore be 

increased by making mutations in the Fc region, e.g., by substituting threonine for 

leucine at position 252, by substituting threonine for serine at position 254, or by 

20 	substituting threonine for phenylalanine at position 256, cf. US 6,277,375. 

Furthermore, the glycosylation pattern of antibodies can be modified in order to 

change the effector function of the antibodies. For example, the antibodies can be 

expressed in a transfectoma which does not add the fucose unit normally attached 

25 	to Asn at position 297 of the Fc region in order to enhance the affinity of the Fc 

region for Fc-Receptors which, in turn, will result in an increased ADCC of the 

antibodies in the presence of NK cells, cf. Shield et al. (2002) JBC, 277: 26733. 

Furthermore, modification of galactosylation can be made in order to modify CDC. 

30 Alternatively, in another embodiment, mutations can be introduced randomly 

along all or part of a anti-CLD18 antibody coding sequence, such as by saturation 

mutagenesis, and the resulting modified anti-CLD18 antibodies can be screened 

for binding activity. 
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The term "recombinant host cell" (or simply "host cell"), as used herein, is 

intended to refer to a cell into which a recombinant expression vector has been 

introduced. It should be understood that such terms are intended to refer not only 

to the particular subject cell but to the progeny of such a cell. Because certain 

5 	modifications may occur in succeeding generations due to either mutation or 

environmental influences, such progeny may not, in fact, be identical to the parent 

cell, but are still included within the scope of the term "host cell" as used herein. 

Recombinant host cells include, for example, transfectomas, such as CHO cells, 

NS/0 cells, and lymphocytic cells. 

10 

As used herein, the term "subject" includes any human or non-human animal. The 

term "non-human animal" includes all vertebrates, e.g., mammals and non-

mammals, such as non-human primates, sheep, dog, cow, chickens, amphibians, 

reptiles, etc. 

15 

The terms "transgenic animal" refers to an animal having a genome comprising 

one or more transgenes, preferably heavy and/or light chain transgenes, or 

transchromosomes (either integrated or non-integrated into the animal's natural 

genomic DNA) and which is preferably capable of expressing the transgenes. For 

20 	example, a transgenic mouse can have a human light chain transgene and either a 

human heavy chain transgene or human heavy chain transchromosome, such that 

the mouse produces human anti-CLD18 antibodies when immunized with CLD18 

antigen and/or cells expressing CLD18. The human heavy chain transgene can be 

integrated into the chromosomal DNA of the mouse, as is the case for transgenic 

25 	mice, e.g., HuMAb mice, such as HCo7 or HCoI2 mice, or the human heavy chain 

transgene can be maintained extrachromosomally, as is the case for 

transchromosomal (e.g., KM) mice as described in WO 02/43478. Such transgenic 

and transchromosomal mice may be capable of producing multiple isotypes of 

human monoclonal antibodies to CLD18 (e.g., IgG, IgA and/or IgE) by 

30 	undergoing V-D-J recombination and isotype switching. 
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The term "recombinant host cell" (or simply "host cell"), as used herein, is 

intended to refer to a cell into which a recombinant expression vector has been 
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10 

15 

As used herein, the term "subject" includes any human or non-human animal. The 

term "non-human animal" includes all vertebrates, e.g., mammals and non­

mammals, such as non-human primates, sheep, dog, cow, chickens, amphibians, 

reptiles, etc. 

The terms "transgenic animal" refers to an animal having a genome comprising 

one or more transgenes, preferably heavy and/or light chain transgenes, or 

transchromosomes (either integrated or non-integrated into the animal's natural 

genomic DNA) and which is preferably capable of expressing the transgenes. For 

20 example, a transgenic mouse can have a human light chain trans gene and either a 

human heavy chain trans gene or human heavy chain transchromosome, such that 

the mouse produces human anti-CLD 18 antibodies when immunized with CLD 18 

antigen and/or cells expressing CLD 18. The human heavy chain transgene can be 

integrated into the chromosomal DNA of the mouse, as is the case for transgenic 

25 mice, e.g., HuMAb mice, such as HCo7 or HCo12 mice, or the human heavy chain 

transgene can be maintained extrachromosomally, as is the case for 

transchromosomal (e.g., KM) mice as described in WO 02/43478. Such transgenic 

and transchromosomal mice may be capable of producing multiple isotypes of 

human monoclonal antibodies to CLD18 (e.g., IgG, IgA and/or 19E) by 

30 undergoing V -D-J recombination and isotype switching. 
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Mechanisms of mAb action 

Although the following provides considerations regarding the mechanism 

underlying the therapeutic efficacy of antibodies of the invention it is not to be 

considered as limiting to the invention in any way. 

5 

The antibodies described herein preferably interact with components of the 

immune system, preferably through ADCC or CDC. Antibodies of the invention 

can also be used to target payloads (e.g., radioisotopes, drugs or toxins) to directly 

kill tumor cells or can be used synergistically with traditional chemotherapeutic 

	

10 	agents, attacking tumors through complementary mechanisms of action that may 

include anti-tumor immune responses that may have been compromised owing to a 

chemotherapeutic's cytotoxic side effects on T lymphocytes. 

Antibody-dependent cell-mediated cytotoxicity. ADCC describes the cell-killing 

	

15 	ability of effector cells as described herein, in particular lymphocytes, which 

preferably requires the target cell being marked by an antibody. 

ADCC preferably occurs when antibodies bind to antigens on tumor cells and the 

antibody Fc domains engage Fc receptors (FcR) on the surface of immune effector 

	

20 	cells. Several families of Fc receptors have been identified, and specific cell 

populations characteristically express defined Fc receptors. ADCC can be viewed 

as a mechanism to directly induce a variable degree of immediate tumor 

destruction that leads to antigen presentation and the induction of tumor-directed 

T-cell responses. Preferably, in vivo induction of ADCC will lead to tumor- 

25 	directed T-cell responses and host-derived antibody responses. 

Complement-dependent cytotoxicity. CDC is another cell-killing method that 

can be directed by antibodies. IgM is the most effective isotype for complement 

activation. IgG1 and IgG3 are also both very effective at directing CDC via the 

30 classical complement-activation pathway. Preferably, in this cascade, the 

formation of antigen-antibody complexes results in the uncloaking of multiple Clq 

binding sites in close proximity on the CH2 domains of participating antibody 

molecules such as IgG molecules (C1 q is one of three subcomponents of 

complement Cl). Preferably these =cloaked CI q binding sites convert the 
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previously low-affinity Clq—IgG interaction to one of high avidity, which triggers 

a cascade of events involving a series of other complement proteins and leads to 

the proteolytic release of the effector-cell chemotactic/activating agents C3a and 

C5a. Preferably, the complement cascade ends in the formation of a membrane 

	

5 	attack complex, which creates pores in the cell membrane that facilitate free 

passage of water and solutes into and out of the cell. 

Production of antibodies 

Antibodies of the invention can be produced by a variety of techniques, including 

	

10 	conventional monoclonal antibody methodology, e.g., the standard somatic cell 

hybridization technique of Kohler and Milstein, Nature 256: 495 (1975). Although 

somatic cell hybridization procedures are preferred, in principle, other techniques 

for producing monoclonal antibodies can be employed, e.g., viral or oncogenic 

transformation of B-lymphocytes or phage display techniques using libraries of 

	

15 	antibody genes. 

The preferred animal system for preparing hybridomas that secrete monoclonal 

antibodies is the murine system. Hybridoma production in the mouse is a very well 

established procedure. Immunization protocols and techniques for isolation of 

20 

	

	immunized splenocytes for fusion are known in the art. Fusion partners (e.g., 

murine myeloma cells) and fusion procedures are also known. 

Other preferred animal systems for preparing hybridomas that secrete monoclonal 

antibodies are the rat and the rabbit system (e.g. described in Spieker-Polet et al., 

25 

	

	Proc. Natl. Acad. Sci. U.S.A. 92:9348 (1995), see also Rossi et al., Am. J. Clin. 

Pathol. 124: 295 (2005)). 

In yet another preferred embodiment, human monoclonal antibodies directed 

against CLD18 can be generated using transgenic or transchromosomal mice 

30 

	

	carrying parts of the human immune system rather than the mouse system. These 

transgenic and transchromosomic mice include mice known as HuMAb mice and 

KM mice, respectively, and are collectively referred to herein as "transgenic 

mice." The production of human antibodies in such transgenic mice can be 

performed as described in detail for CD20 in W02004 035607 
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Yet another strategy for generating monoclonal antibodies is to directly isolate 

genes encoding antibodies from lymphocytes producing antibodies of defined 

strategy e.g. see Babcock et al., 1996; A novel strategy for generating monoclonal 

	

5 	antibodies from single, isolated lymphocytes producing antibodies of defined 

strategy. For details of recombinant antibody engineering see also Welschof and 

Kraus, Recombinant antibodes for cancer therapy ISBN-0-89603-918-8 and Benny 

K.C. Lo Antibody Engineering ISBN 1-58829-092-1. 

10 Immunizations 

To generate antibodies to CLD18, mice can be immunized with carrier-conjugated 

peptides derived from the CLD18 sequence, an enriched preparation of 

recombinantly expressed CLD18 antigen or fragments thereof and/or cells 

expressing CLD18, as described. Alternatively, mice can be immunized with DNA 

	

15 	encoding full length human CLD18 (e.g. SEQ ID NO: 1) or fragments thereof, in 

particular those of SEQ ID Nos:15, 17, and 19. In the event that immunizations 

using a purified or enriched preparation of the CLD18 antigen do not result in 

antibodies, mice can also be immunized with cells expressing CLD18, e.g., a cell 

line, to promote immune responses. 

20 

The immune response can be monitored over the course of the immunization 

protocol with plasma and serum samples being obtained by tail vein or retroorbital 

bleeds. Mice with sufficient titers of anti-CLD18 immunoglobulin can be used for 

fusions. Mice can be boosted intraperitonealy or intravenously with CLD18 

25 	expressing cells 3 days before sacrifice and removal of the spleen to increase the 

rate of specific antibody secreting hybridomas. 

Generation of Hybridomas Producing Monoclonal Antibodies 

To generate hybridomas producing monoclonal antibodies to CLD18, splenocytes 

30 and lymph node cells from immunized mice can be isolated and fused to an 

appropriate immortalized cell line, such as a mouse myeloma cell line. The 

resulting hybridomas can then be screened for the production of antigen-specific 

antibodies. Individual wells can then be screened by ELISA for antibody secreting 

hybridomas. By Immunofluorescence and FACS analysis using CLD18 expressing 
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genes encoding antibodies from lymphocytes producing antibodies of defined 
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cells, antibodies with specificity for CLD18 can be identified. The antibody 

secreting hybridomas can be replated, screened again, and if still positive for anti-

CLD18 monoclonal antibodies can be subcloned by limiting dilution. The stable 

subclones can then be cultured in vitro to generate antibody in tissue culture 

	

5 	medium for characterization. 

Generation of Transfectomas Producing Monoclonal Antibodies 

Antibodies of the invention also can be produced in a host cell transfectoma using, 

for example, a combination of recombinant DNA techniques and gene transfection 

	

10 	methods as are well known in the art (Morrison, S. (1985) Science 229: 1202). 

For example, in one embodiment, the gene(s) of interest, e.g., antibody genes, can 

be ligated into an expression vector such as a eukaryotic expression plasmid such 

as used by the GS gene expression system disclosed in WO 87/04462, WO 

	

15 	89/01036 and EP 338 841 or other expression systems well known in the art. The 

purified plasmid with the cloned antibody genes can be introduced in eukaryotic 

host cells such as CHO cells, NS/0 cells, HEK293T cells or HEK293 cells or 

alternatively other eukaryotic cells like plant derived cells, fungal or yeast cells. 

The method used to introduce these genes can be methods described in the art such 

20 	as electroporation, lipofectine, lipofectamine or others. After introduction of these 

antibody genes in the host cells, cells expressing the antibody can be identified and 

selected. These cells represent the transfectomas which can then be amplified for 

their expression level and upscaled to produce antibodies. Recombinant antibodies 

can be isolated and purified from these culture supernatants and/or cells. 

25 	Alternatively, the cloned antibody genes can be expressed in other expression 

systems, including prokaryotic cells, such as microorganisms, e.g. E. coli. 

Furthermore, the antibodies can be produced in transgenic non-human animals, 

such as in milk from sheep and rabbits or in eggs from hens, or in transgenic 

plants; see e.g. Verma, R., et al. (1998) J. Immunol. Meth. 216: 165-181; Pollock, 

30 	et al. (1999) J. Immunol. Meth. 231: 147-157; and Fischer, R., et al. (1999) Biol. 

Chem. 380: 825-839. 
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Use of Partial Antibody Sequences to Express Intact Antibodies (i.e. 

humanization and chimerisation). 

a) Chimerization 

Murine monoclonal antibodies can be used as therapeutic antibodies in humans 

	

5 	when labeled with toxins or radioactive isotopes. Nonlabeled murine antibodies are 

highly immunogenic in man when repetitively applied leading to reduction of the 

therapeutic effect. The main immunogenicity is mediated by the heavy chain 

constant regions. The immunogenicity of murine antibodies in man can be reduced 

or completely avoided if respective antibodies are chimerized or humanized. 

	

10 	Chimeric antibodies are antibodies, the different portions of which are derived 

from different animal species, such as those having a variable region derived from 

a murine antibody and a human immunoglobulin constant region. Chimerisation of 

antibodies is achieved by joining of the variable regions of the murine antibody 

heavy and light chain with the constant region of human heavy and light chain 

	

15 	(e.g. as described by Kraus et al., in Methods in Molecular Biology series, 

Recombinant antibodies for cancer therapy ISBN-0-89603-918-8). In a preferred 

embodiment chimeric antibodies are generated by joining human kappa-light chain 

constant region to murine light chain variable region. In an also preferred 

embodiment chimeric antibodies can be generated by joining human lambda-light 

20 	chain constant region to murine light chain variable region. The preferred heavy 

chain constant regions for generation of chimeric antibodies are IgG1 , IgG3 and 

IgG4. Other preferred heavy chain constant regions for generation of chimeric 

antibodies are IgG2, IgA, IgD and IgM. 

25 	b) Humanization 

Antibodies interact with target antigens predominantly through amino acid 

residues that are located in the six heavy and light chain complementarity 

determining regions (CDRs). For this reason, the amino acid sequences within 

CDRs are more diverse between individual antibodies than sequences outside of 

30 CDRs. Because CDR sequences are responsible for most antibody-antigen 

interactions, it is possible to express recombinant antibodies that mimic the 

properties of specific naturally occurring antibodies by constructing expression 

vectors that include CDR sequences from the specific naturally occurring antibody 

grafted onto framework sequences from a different antibody with different 
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properties (see, e.g., Riechmann, L. et al. (1998) Nature 332: 323-327; Jones, P. et 

al. (1986) Nature 321: 522-525; and Queen, C. et al. (1989) Proc. Natl. Acad. Sci. 

U. S. A. 86: 10029-10033). Such framework sequences can be obtained from 

public DNA databases that include germline antibody gene sequences. These 

	

5 	germline sequences will differ from mature antibody gene sequences because they 

will not include completely assembled variable genes, which are formed by V (D) 

J joining during B cell maturation. Germline gene sequences will also differ from 

the sequences of a high affinity secondary repertoire antibody at individual evenly 

across the variable region. For example, somatic mutations are relatively 

	

10 	infrequent in the amino terminal portion of framework region 1 and in the carboxy- 

terminal portion of framework region 4. Furthermore, many somatic mutations do 

not significantly alter the binding properties of the antibody. For this reason, it is 

not necessary to obtain the entire DNA sequence of a particular antibody in order 

to recreate an intact recombinant antibody having binding properties similar to 

	

15 	those of the original antibody (see WO 99/45962). Partial heavy and light chain 

sequences spanning the CDR regions are typically sufficient for this purpose. The 

partial sequence is used to determine which germline variable and joining gene 

segments contributed to the recombined antibody variable genes. The gemiline 

sequence is then used to fill in missing portions of the variable regions. Heavy and 

20 	light chain leader sequences are cleaved during protein maturation and do not 

contribute to the properties of the final antibody. To add missing sequences, cloned 

cDNA sequences can be combined with synthetic oligonucleotides by ligation or 

PCR amplification. Alternatively, the entire variable region can be synthesized as a 

set of short, overlapping, oligonucleotides and combined by PCR amplification to 

25 	create an entirely synthetic variable region clone. This process has certain 

advantages such as elimination or inclusion or particular restriction sites, or 

optimization of particular codons. 

The nucleotide sequences of heavy and light chain transcripts from hybridomas are 

30 	used to design an overlapping set of synthetic oligonucleotides to create synthetic 

V sequences with identical amino acid coding capacities as the natural sequences. 

The synthetic heavy and kappa chain sequences can differ from the natural 

sequences in three ways: strings of repeated nucleotide bases are interrupted to 

facilitate oligonucleotide synthesis and PCR amplification; optimal translation 
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initiation sites are incorporated according to Kozak's rules (Kozak, 1991, J. Biol. 

Chem. 266: 19867-19870); and HindIII sites are engineered upstream of the 

translation initiation sites. 

	

5 	For both the heavy and light chain variable regions, the optimized coding and 

corresponding non-coding, strand sequences are broken down into 30-50 

nucleotides approximately at the midpoint of the corresponding non-coding 

oligonucleotide. Thus, for each chain, the oligonucleotides can be assembled into 

overlapping double stranded sets that span segments of 150-400 nucleotides. The 

	

10 	pools are then used as templates to produce PCR amplification products of 150- 

400 nucleotides. Typically, a single variable region oligonucleotide set will be 

broken down into two pools which are separately amplified to generate two 

overlapping PCR products. These overlapping products are then combined by PCR 

amplification to form the complete variable region. It may also be desirable to 

	

15 	include an overlapping fragment of the heavy or light chain constant region in the 

PCR amplification to generate fragments that can easily be cloned into the 

expression vector constructs. 

The reconstructed chimerized or humanized heavy and light chain variable regions 

20 	are then combined with cloned promoter, leader, translation initiation, constant 

region, 3' untranslated, polyadenylation, and transcription termination sequences to 

form expression vector constructs. The heavy and light chain expression constructs 

can be combined into a single vector, co-transfected, serially transfected, or 

separately transfected into host cells which are then fused to form a host cell 

25 	expressing both chains. Plasmids for use in construction of expression vectors for 

human IgGic are described below. The plasmids were constructed so that PCR 

amplified V heavy and V kappa light chain cDNA sequences could be used to 

reconstruct complete heavy and light chain minigenes. These plasmids can be used 

to express completely human, or chimeric IgGl, Kappa or IgG4, Kappa antibodies. 

30 	Similar plasmids can be constructed for expression of other heavy chain isotypes, 

or for expression of antibodies comprising lambda light chains. 

Thus, in another aspect of the invention, the structural features of the anti-CLD18 

antibodies of the invention, are used to create structurally related humanized anti- 
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CLD18 antibodies that retain at least one functional property of the antibodies of 

the invention, such as binding to CLD18. More specifically, one or more CDR 

regions of mouse monoclonal antibodies can be combined recombinantly with 

known human framework regions and CDRs to create additional, recombinantly- 

	

5 	engineered, humanized anti-CLD18 antibodies of the invention. 

Binding to antigen expressing cells 

The ability of the antibody to bind CLD18 can be determined using standard 

binding assays, such as those set forth in the examples (e.g., ELISA, Western Blot, 

	

10 	Immunofluorescence and flow cytometric analysis) 

Characterization of binding of antibodies 

To purify anti-CLD18 antibodies, selected hybridomas can be grown in two-liter 

spinner-flasks for monoclonal antibody purification. Alternatively, anti-CLD18 

	

15 	antibodies can be produced in dialysis based bioreactors. Supernatants can be 

filtered and, if necessary, concentrated before affinity chromatography with protein 

G-sepharose or protein A-sepharose. Eluted IgG can be checked by gel 

electrophoresis and high performance liquid chromatography to ensure purity. The 

buffer solution can be exchanged into PBS, and the concentration can be 

2 0 	determined by OD280 using 1.43 extinction coefficient. The monoclonal 

antibodies can be aliquoted and stored at -80°C. 

To determine if the selected anti-CLD18 monoclonal antibodies bind to unique 

epitopes, site-directed or multi-site directed mutagenesis can be used. 

2 5 	Isotype determination 

To determine the isotype of purified antibodies, isotype ELISAs with various 

commercial kits (e.g. Zymed, Roche Diagnostics) can be performed. Wells of 

microtiter plates can be coated with anti-mouse Ig. After blocking, the plates are 

reacted with monoclonal antibodies or purified isotype controls, at ambient 

3 0 	temperature for two hours. The wells can then be reacted with either mouse IgGl, 

IgG2a, IgG2b or IgG3, IgA or mouse IgM-specific peroxidase-conjugated probes. 

After washing, the plates can be developed with ABTS substrate (1 mg/ml) and 

analyzed at OD of 405-650. Alternatively, the IsoStrip Mouse Monoclonal 
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Antibody Isotyping Kit (Roche, Cat. No. 1493027) may be used as described by 

the manufacturer. 

Flow cytometric analysis 

5 	In order to demonstrate presence of anti-CLD18 antibodies in sera of immunized 

mice or binding of monoclonal antibodies to living cells expressing CLD18, flow 

cytometry can be used. Cell lines expressing naturally or after transfection CLD18 

and negative controls lacking CLD18 expression (grown under standard growth 

conditions) can be mixed with various concentrations of monoclonal antibodies in 

10 hybridoma supernatants or in PBS containing 1% FBS, and can be incubated at 

4°C for 30 min. After washing, the APC- or Alexa647-labeled anti IgG antibody 

can bind to CLD18-bound monoclonal antibody under the same conditions as the 

primary antibody staining. The samples can be analyzed by flow cytometry with a 

FACS instrument using light and side scatter properties to gate on single, living 

15 	cells. In order to distinguish CLD18-specific monoclonal antibodies from non-

specific binders in a single measurement, the method of co-transfection can be 

employed. Cells transiently transfected with plasmids encoding CLD18 and a 

fluorescent marker can be stained as described above. Transfected cells can be 

detected in a different fluorescence channel than antibody-stained cells. As the 

20 	majority of transfected cells express both transgenes, CLD18-specific monoclonal 

antbodies bind preferentially to fluorescence marker expressing cells, whereas 

non-specific antibodies bind in a comparable ratio to non-transfected cells. An 

alternative assay using fluorescence microscopy may be used in addition to or 

instead of the flow cytometry assay. Cells can be stained exactly as described 

25 	above and examined by fluorescence microscopy. 

Tight junction proteins tend to be internalized, if cell cell contact to neighbouring 

cells of particularly adherent cells is lost by e.g. detachment of cells. Cell surface 

expression of CLD18 can be optimized by a) adjusting culture conditions, e.g. 

30 	culturing in higher cell densitiy in a standardized manner, using mild detachment 

(e.g. 2mM EDTA/PBS or accutase), processing at room temperature, and adding 

inhibitors of endocytosis (e.g. sodium azide) or activators of CLD18 transcription 

or translation, and by b) selecting and cloning of cells maintaining CLD18 in high 
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levels at the cell surface, e.g. by selection with antibiotics in terms of transfected 

cells, by immunomagnetic or FACS cell sorting, and by limited dilution cloning. 

Immunofluorescence microscopy 

5 	In order to demonstrate presence of anti-CLD18 antibodies in sera of immunized 

mice or binding of monoclonal antibodies to living cells expressing CLD18, 

immunofluorescence microscopy analysis can be used. For example, cell lines 

expressing either spontaneously or after transfection CLD18 and negative controls 

lacking CLD18 expression are grown in chamber slides under standard growth 

10 conditions in DMEM/F12 medium, supplemented with 10 % fetal calf serum 

(FCS), 2 mM L-glutamine, 100 IU/ml penicillin and 100 µg/ml streptomycin. Cells 

can then be fixed with methanol or paraformaldehyde or left untreated. Cells can 

then be reacted with monoclonal antibodies against CLD18 for 30 min. at 25°C. 

After washing, cells can be reacted with an Alexa555-labelled anti-mouse IgG 

15 	secondary antibody (Molecular Probes) under the same conditions. Cells can then 

be examined by fluorescence microscopy. 

Total CLD18 levels in cells can be observed when cells are methanol fixed or 

paraformaldehyde fixed and permeabilized with Triton X-100. In living cells and 

20 

	

	non-permeabilized, paraformaldehyde fixed cells surface localization of CLD18 

can be examined. Additionally targeting of CLD18 to tight junctions can be 

analyzed by co-staining with tight junction markers such as ZO-1. Furthermore, 

effects of antibody binding and CLD18 localization within the cell membrane can 

be examined. 

25 

Western Blot 

Anti-CLD18 IgG can be further tested for reactivity with CLD18 antigen by 

Western Blotting. Briefly, cell extracts from cells expressing CLD18 and 

appropriate negative controls can be prepared and subjected to sodium dodecyl 

30 	sulfate (SDS) polyacrylamide gel electrophoresis. After electrophoresis, the 

separated antigens will be transferred to nitrocellulose membranes, blocked, and 

probed with the monoclonal antibodies to be tested. IgG binding can be detected 

using anti-mouse IgG peroxidase and developed with ECL substrate. 
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(FCS), 2 mM L-glutamine, 100 IV/ml penicillin and 100 Ilg/ml streptomycin. Cells 

can then be fixed with methanol or paraformaldehyde or left untreated. Cells can 

then be reacted with monoclonal antibodies against CLD 18 for 30 min. at 25°C. 

After washing, cells can be reacted with an Alexa555-labelled anti-mouse IgG 

15 secondary antibody (Molecular Probes) under the same conditions. Cells can then 

be examined by fluorescence microscopy. 

Total CLD18 levels in cells can be observed when cells are methanol fixed or 

parafonnaldehyde fixed and penneabilized with Triton X-IOO. In living cells and 

20 non-penneabiIized, parafonnaldehyde fixed cells surface localization of CLD 18 

can be examined. Additionally targeting of CLD 18 to tight junctions can be 

analyzed by co-staining with tight junction markers such as ZO-I. Furthennore, 

effects of antibody binding and CLD 18 localization within the cell membrane can 

be examined. 

25 

Western Blot 

Anti-CLD18 IgG can be further tested for reactivity with CLD18 antigen by 

Western Blotting. Briefly, cell extracts from cells expressing CLD 18 and 

appropriate negative controls can be prepared and subjected to sodium dodecyl 

30 sulfate (SDS) polyacrylamide gel electrophoresis. After electrophoresis, the 

separated antigens will be transferred to nitrocellulose membranes, blocked, and 

probed with the monoclonal antibodies to be tested. IgG binding can be detected 

using anti-mouse IgG peroxidase and developed with ECL substrate. 
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Immunohistochemistry 

Anti-CLD18 mouse IgGs can be further tested for reactivity with CLD18 antigen 

by Immunohistochemistry in a manner well known to the skilled person, e.g. using 

paraformaldehyde or acetone fixed cryosections or paraffin embedded tissue 

	

5 	sections fixed with paraformaldehyde from non-cancer tissue or cancer tissue 

samples obtained from patients during routine surgical procedures or from mice 

carrying xenografted tumors inoculated with cell lines expressing spontaneously 

(e.g. DAN-G, SNU-16, or KATO-III) or after transfection (e.g. HEK293) CLD18. 

For immunostaining antibodies reactive to CLD18 can be incubated followed by 

	

10 	horseradish-peroxidase conjugated goat anti-mouse or goat anti-rabbit antibodies 

(DAKO) according to the vendors instructions. 

Phagocytic and Cell Killing Activities of Antibodies in vitro 

In addition to binding specifically to CLD18, anti-CLD18 antibodies can be tested 

	

15 	for their ability to mediate phagocytosis and killing of cells expressing CLD18. 

The testing of monoclonal antibody activity in vitro will provide an initial 

screening prior to testing in vivo models. 

Antibody dependent cell-mediated cytotoxicity (ADCC): 

20 Briefly, polymorphonuclear cells (PMNs), NK cells, monocytes, mononuclear 

cells or other effector cells, from healthy donors can be purified by Ficoll Hypaque 

density centrifugation, followed by lysis of contaminating erythrocytes. Washed 

effector cells can be suspended in RPMI supplemented with 10% heat-inactivated 

fetal calf serum or, alternatively with 5% heat-inactivated human serum and mixed 

25 	with 51Cr labeled target cells expressing CLD18, at various ratios of effector cells 

to target cells. Alternatively, the target cells may be labeled with a fluorescence 

enhancing ligand (BATDA). A highly fluorescent chelate of Europium with the 

enhancing ligand which is released from dead cells can be measured by a 

fluorometer. Another alternative technique may utilize the transfection of target 

30 	cells with luciferase. Added lucifer yellow may then be oxidated by viable cells 

only. Purified anti-CLD18 IgGs can then be added at various concentrations. 

Irrelevant human IgG can be used as negative control. Assays can be carried out 

for 4 to 20 hours at 37°C depending on the effector cell type used. Samples can be 

assayed for cytolysis by measuring 51Cr release or the presence of the EuTDA 
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chelate in the culture supernatant. Alternatively, luminescence resulting from the 

oxidation of lucifer yellow can be a measure of viable cells. 

Anti-CLD18 monoclonal antibodies can also be tested in various combinations to 

determine whether cytolysis is enhanced with multiple monoclonal antibodies. 

5 

Complement dependent cytotoxicity (CDC): 

Monoclonal anti-CLD18 antibodies can be tested for their ability to mediate CDC 

using a variety of known techniques. For example, serum for complement can be 

obtained from blood in a manner known to the skilled person. To determine the 

10 	CDC activity of mAbs, different methods can be used. 51Cr release can for 

example be measured or elevated membrane permeability can be assessed using a 

propidium iodide (PI) exclusion assay. Briefly, target cells can be washed and 5 x 

105/m1 can be incubated with various concentrations of mAb for 10-30 min. at 

room temperature or at 37°C. Serum or plasma can then be added to a final 

15 	concentration of 20% (v/v) and the cells incubated at 37°C for 20-30 min. All cells 

from each sample can be added to the PI solution in a FACS tube. The mixture can 

then be analyzed immediately by flow cytometry analysis using FACSArray. 

In an alternative assay, induction of CDC can be determined on adherent cells. In 

one embodiment of this assay, cells are seeded 24 h before the assay with a density 

20 	of 3 x 104/well in tissue-culture flat-bottom microtiter plates. The next day growth 

medium is removed and the cells are incubated in triplicates with antibodies. 

Control cells are incubated with growth medium or growth medium containing 

0.2% saponin for the determination of background lysis and maximal lysis, 

respectively. After incubation for 20 min. at room temperature supernatant is 

25 	removed and 20% (v/v) human plasma or serum in DMEM (prewarmed to 37°C) 

is added to the cells and incubated for another 20 min. at 37°C. All cells from each 

sample are added to propidium iodide solution (10 µg/ml). Then, supernatants are 

replaced by PBS containing 2.5 fig/m1 ethidiurn bromide and fluorescence 

emission upon excitation at 520 nm is measured at 600 nrn using a Tecan Safire. 

30 	The percentage specific lysis is calculated as follows: % specific lysis = 

(fluorescence sample-fluorescence background)/ (fluorescence maximal lysis-

fluorescence background) x 100. 
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Inhibition of cell proliferation by monoclonal antibodies: 

To test for the ability to initiate apoptosis, monoclonal anti-CLD18 antibodies can, 

for example, be incubated with CLD18 positive tumor cells, e.g., SNU-16, DAN-

G, KATO-III or CLD18 transfected tumor cells at 37°C for about 20 hours. The 

5 	cells can be harvested, washed in Annexin-V binding buffer (BD biosciences), and 

incubated with Annexin V conjugated withFITC or APC (BD biosciences) for 15 

min. in the dark. All cells from each sample can be added to PI solution (10 µg/ml 

in PBS) in a FACS tube and assessed immediately by flow cytometry (as above). 

Alternatively, a general inhibition of cell-proliferation by monoclonal antibodies 

10 	can be detected with commercially available kits. The DELFIA Cell Proliferation 

Kit (Perkin-Elmer, Cat. No. AD0200) is a non-isotopic immunoassay based on the 

measurement of 5-bromo-2'-deoxyuridine (BrdU) incorporation during DNA 

synthesis of proliferating cells in microplates. Incorporated BrdU is detected using 

europium labelled monoclonal antibody. To allow antibody detection, cells are 

15 	fixed and DNA denatured using Fix solution. Unbound antibody is washed away 

and DELFIA inducer is added to dissociate europium ions from the labelled 

antibody into solution, where they form highly fluorescent chelates with 

components of the DELFIA Inducer. The fluorescence measured - utilizing time-

resolved fluorometry in the detection - is proportional to the DNA synthesis in the 

20 	cell of each well. 

Preclinical studies 

Monoclonal antibodies which bind to CLD18 also can be tested in an in vivo 

model (e.g. in immune deficient mice carrying xenografted tumors inoculated with 

25 cell lines expressing CLD18, e.g. DAN-G, SNU-16, or KATO-III, or after 

transfection, e.g. HEK293) to determine their efficacy in controlling growth of 

CLD18-expressing tumor cells. 

In vivo studies after xenografting CLD18 expressing tumor cells into 

30 	immunocompromised mice or other animals can be performed using antibodies of 

the invention. Antibodies can be adminstered to tumor free mice followed by 

injection of tumor cells to measure the effects of the antibodies to prevent 

formation of tumors or tumor-related symptoms. Antibodies can be adminstered to 

tumor-bearing mice to determine the therapeutic efficacy of respective antibodies 
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to reduce tumor growth, metastasis or tumor related symptoms. Antibody 

application can be combined with application of other substances as cystostatic 

drugs, growth factor inhibitors, cell cycle blockers, angiogenesis inhibitors or other 

antibodies to determine synergistic efficacy and potential toxicity of combinations. 

	

5 	To analyze toxic side effects mediated by antibodies of the invention animals can 

be inoculated with antibodies or control reagents and thoroughly investigated for 

symptoms possibly related to CLD18-antibody therapy. Possible side effects of in 

vivo application of CLD18 antibodies particularly include toxicity at CLD18 

expressing tissues including stomach and lung. Antibodies recognizing CLD18 in 

	

10 	human and in other species, e.g. mice, are particularly useful to predict potential 

side effects mediated by application of monoclonal CLD18-antibodies in humans. 

Epitope mapping 

Mapping of epitopes recognized by antibodies of invention can be performed as 

	

15 	described in detail in "Epitope Mapping Protocols (Methods in Molecular Biology) 

by Glenn E. Morris ISBN-089603-375-9 and in „Epitope Mapping: A Practical 

Approach" Practical Approach Series, 248 by Olwyn M. R. Westwood, Frank C. 

Hay. 

20 	I. Bispecific/Multispecific Molecules Which Bind to CLD18 

In yet another embodiment of the invention, antibodies to CLD18 can be 

derivatized or linked to another functional molecule, e.g., another peptide or 

protein (e.g., an Fab' fragment) to generate a bispecific or multispecific molecule 

which binds to multiple binding sites or target epitopes. For example, an antibody 

25 	of the invention can be functionally linked (e.g. by chemical coupling, genetic 

fusion, noncovalent association or otherwise) to one or more other binding 

molecules, such as another antibody, peptide or binding mimetic. 

Accordingly, the present invention includes bispecific and multispecific molecules 

30 	comprising at least one first binding specificity for CLD18 and a second binding 

specificity for a second target epitope. In a particular embodiment of the invention, 

the second target epitope is an Fc receptor, e.g. human Fc-gammaRI (CD64) or a 

human Fc-alpha receptor (CD89), or a T cell receptor, e.g. CD3. Therefore, the 

invention includes bispecific and multispecific molecules capable of binding both 
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to Fc-gamrnaR, Fc-alphaR or Fc-epsilonR expressing effector cells (e.g. 

monocytes, macrophagesor polymorphonuclear cells (PMNs)), and to target cells 

expressing CLD18. These bispecific and multispecific molecules may target 

CLD18 expressing cells to effector cell and may trigger Fc receptor-mediated 

	

5 	effector cell activities, such as phagocytosis of CLD18 expressing cells, antibody 

dependent cellular cytotoxicity (ADCC), cytokine release, or generation of 

superoxide anion. 

Bispecific and multispecific molecules of the invention can further include a third 

	

10 	binding specificity, in addition to an anti-Fc binding specificity and an anti-CLD18 

binding specificity. In one embodiment, the third binding specificity is an anti-

enhancement factor (EF) portion, e.g. a molecule which binds to a surface protein 

involved in cytotoxic activity and thereby increases the immune response against 

the target cell. The "anti-enhancement factor portion" can be an antibody, 

	

15 	functional antibody fragment or a ligand that binds to a given molecule, e.g., an 

antigen or a receptor, and thereby results in an enhancement of the effect of the 

binding determinants for the Fc receptor or target cell antigen. The "anti-

enhancement factor portion" can bind an Fc receptor or a target cell antigen. 

Alternatively, the anti-enhancement factor portion can bind to an entity that is 

20 	different from the entity to which the first and second binding specificities bind. 

For example, the anti-enhancement factor portion can bind a cytotoxic T cell (e.g., 

via CD2, CD3, CD8, CD28, CD4, CD40, ICAM-1 or other immune cell that 

results in an increased immune response against the target cell). 

25 	In one embodiment, the bispecific and multispecific molecules of the invention 

comprise as a binding specificity at least one antibody, including, e.g., an Fab, 

Fab', F(ab')2, Fv, or a single chain Fv. The antibody may also be a light chain or 

heavy chain dimer, or any minimal fragment thereof such as a Fv or a single chain 

construct as described in Ladner et al., US 4,946,778. The antibody may also be a 

30 	binding-domain immunoglobulin fusion protein as disclosed in US2003/0118592 

and US 2003/0133939. 

In one embodiment bispecific and multispecific molecules of the invention 

comprise a binding specificity for an Fc-gammaR or an Fc-alphaR present on the 
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surface of an effector cell, and a second binding specificity for a target cell 

antigen, e.g., CLD18. 

In one embodiment, the binding specificity for an Fc receptor is provided by a 

5 monoclonal antibody, the binding of which is not blocked by human 

immunoglobulin G (IgG). As used herein, the term "IgG receptor" refers to any of 

the eight gamma-chain genes located on chromosome 1. These genes encode a 

total of twelve transmembrane or soluble receptor isoforms which are grouped into 

three Fe-gamma receptor classes: Fc-gammaRl (CD64), Fc-gammaRll (CD32), 

10 	and Fc-gammaRlll (CD16). In one preferred embodiment, the Fc-gamma receptor 

is a human high affinity Fc-gammaRl. 

The production and characterization of these preferred monoclonal antibodies are 

described by Fanger et al. in WO 88/00052 and in US 4,954,617. These antibodies 

15 	bind to an epitope of Fc-gammaRl, Fe-gammaRll or Fc-gammayRlll at a site 

which is distinct from the Fcy binding site of the receptor and, thus, their binding is 

not blocked substantially by physiological levels of IgG. Specific anti-Fc-

gammaRl antibodies useful in this invention are mAb 22, mAb 32, mAb 44, mAb 

62 and mAb 197. In other embodiments, the anti-Fcy receptor antibody is a 

20 humanized form of monoclonal antibody 22 (H22). The production and 

characterization of the H22 antibody is described in Graziano, R. F. et al. (1995) J. 

Immunol. 155 (10): 4996-5002 and WO 94/10332. The H22 antibody producing 

cell line was deposited at the American Type Culture Collection on November 4, 

1992 under the designation HA022CL1 and has the accession No. CRL 11177. 

25 

In still other preferred embodiments, the binding specificity for an Fc receptor is 

provided by an antibody that binds to a human IgA receptor, e.g., an Fc-alpha 

receptor (Fc-alphaRI (CD89)), the binding of which is preferably not blocked by 

human immunoglobulin A (IgA). The term "IgA receptor" is intended to include 

30 	the gene product of one alpha-gene (Fc-alphaRl) located on chromosome 19. This 

gene is known to encode several alternatively spliced transmembrane isoforms of 

55 to 110 kDa. Fc-alphaRl (CD89) is constitutively expressed on 

monocytes/macrophages, eosinophilic and neutrophilic granulocytes, but not on 

non-effector cell populations. Fc-alphaRl has medium affinity for both IgAl and 
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IgA2, which is increased upon exposure to cytokines such as G-CSF or GM-CSF 

(Morton, H. C. et al. (1996) Critical Reviews in Immunology 16: 423-440). Four 

Fc-alphaRl-specific monoclonal antibodies, identified as A3, A59, A62 and A77, 

which bind Fc-alphaRl outside the IgA ligand binding domain, have been 

	

5 	described (Monteiro, R. C. et al. (1992) J.Immunol. 148: 1764). 

Fc-alphaRl and Fc-gammaRl are preferred trigger receptors for use in the 

invention because they (1) are expressed primarily on immune effector cells, e.g., 

monocytes, PIVINs, macrophages and dendritic cells; (2) are expressed at high 

	

10 	levels (e.g., 5,000-100,000 per cell); (3) are mediators of cytotoxic activities (e.g., 

ADCC, phagocytosis); (4) mediate enhanced antigen presentation of antigens, 

including self-antigens, targeted to them. 

In another embodiment the bispecific molecule is comprised of two monoclonal 

15 antibodies according to the invention which have complementary functional 

activities, such as one antibody predominately working by inducing CDC and the 

other antibody predominately working by inducing apoptosis. 

An "effector cell specific antibody" as used herein refers to an antibody or 

20 	functional antibody fragment that binds the Fc receptor of effector cells. Preferred 

antibodies for use in the subject invention bind the Fc receptor of effector cells at a 

site which is not bound by endogenous immunoglobulin. 

As used herein, the term "effector cell" refers to an immune cell which is involved 

25 	in the effector phase of an immune response, as opposed to the cognitive and 

activation phases of an immune response. Exemplary immune cells include cells of 

myeloid or lymphoid origin, e.g, lymphocytes (e.g., B cells and T cells including 

cytolytic T cells (CTLs), killer cells, natural killer cells, macrophages, monocytes, 

eosinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells, and 

30 	basophils. Some effector cells express specific Fc receptors and carry out specific 

immune functions. In preferred embodiments, an effector cell is capable of 

inducing antibody-dependent cellular cytotoxicity (ADCC), e.g., a neutrophil 

capable of inducing ADCC. For example, monocytes, macrophages, which express 

FcR are involved in specific killing of target cells and presenting antigens to other 
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(Morton, H. C. et al. (1996) Critical Reviews in Immunology 16: 423-440). Four 
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5 described (Monteiro, R. C. et al. (1992) J.Immunol. 148: 1764). 
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components of the immune system, or binding to cells that present antigens. In 

other embodiments, an effector cell can phagocytose a target antigen, target cell, or 

microorganism. The expression of a particular FcR on an effector cell can be 

regulated by humoral factors such as cytokines. For example, expression of Fc- 

	

5 	gammaRI has been found to be up-regulated by interferon gamma (IFN-y). This 

enhanced expression increases the cytotoxic activity of Fc-gammaRI-bearing cells 

against targets. An effector cell can phagocytose or lyse a target antigen or a target 

cell. 

	

10 	"Target cell" shall mean any undesirable cell in a subject (e.g., a human or animal) 

that can be targeted by an antibody of the invention. In preferred embodiments, the 

target cell is a cell expressing or overexpressing CLD18. Cells expressing CLD18 

typically include tumor cells. 

	

15 	Bispecific and multispecific molecules of the present invention can be made using 

chemical techniques (see e.g., D. M. Kranz et al. (1981) Proc. Natl. Acad. Sci. 

USA 78:5807), "polydoma" techniques (See US 4,474,893, to Reading), or 

recombinant DNA techniques. 

2 0 	In particular, bispecific and multispecific molecules of the present invention can be 

prepared by conjugating the constituent binding specificities, e.g., the anti-FcR and 

anti-CLD18 binding specificities, using methods known in the art. For example, 

each binding specificity of the bispecific and multispecific molecule can be 

generated separately and then conjugated to one another. When the binding 

25 

	

	specificities are proteins or peptides, a variety of coupling or cross-linking agents 

can be used for covalent conjugation. Examples of cross-linking agents include 

protein A, carbodiimide, N-succinimidyl-S-acetyl-thioacetate (SATA), 5,5'-

dithiobis(2-nitrobenzoic acid) (DTNB), o-phenylenedimaleimide (oPDM), N-

succinimidyl-3-(2-pyridyldithio)propionate (SPDP), and sulfosuccinimidy1-4-(N- 

3 0 

	

	maleimidomethypcyclohexane-l-carboxylate (sulfo-SMCC) (see e.g., Karpovsky 

et al. (1984) J. Exp. Med. 160: 1686; Liu, MA et al. (1985) Proc. Natl. Acad. Sci. 

USA 82: 8648). Other methods include those described by Paulus (Behring Ins. 

Mitt. (1985) No. 78,118-132); Brennan et al. (Science (1985) 229: 81-83), and 

Glennie et al. (J. Immunol. (1987) 139: 2367-2375). Preferred conjugating agents 
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are SATA and sulfo-SMCC, both available from Pierce Chemical Co. (Rockford, 

IL). 

When the binding specificities are antibodies, they can be conjugated via 

	

5 	sulfhydryl bonding of the C-terminus hinge regions of the two heavy chains. In a 

particularly preferred embodiment, the hinge region is modified to contain an odd 

number of sulfhydryl residues, preferably one, prior to conjugation. 

Alternatively, both binding specificities can be encoded in the same vector and 

	

10 	expressed and assembled in the same host cell. This method is particularly useful 

where the bispecific and multispecific molecule is a mAb x mAb, mAb x Fab, Fab 

x F(ab1)2 or ligand x Fab fusion protein. A bispecific and multispecific molecule of 

the invention, e.g., a bispecific molecule, can be a single chain molecule, such as a 

single chain bispecific antibody, a single chain bispecific molecule comprising one 

	

15 	single chain antibody and a binding determinant, or a single chain bispecific 

molecule comprising two binding determinants. Bispecific and multispecific 

molecules can also be single chain molecules or may comprise at least two single 

chain molecules. Methods for preparing bi-and multispecific molecules are 

described for example in US 5,260,203; US 5,455,030; US 4,881,175; US 

20 

	

	5,132,405; US 5,091,513; US 5,476,786; US 5,013,653; US 5,258,498; and US 

5,482,858. 

Binding of the bispecific and multispecific molecules to their specific targets can 

be confirmed by enzyme-linked immunosorbent assay (ELISA), a 

25 

	

	radioimmunoassay (RIA), FACS analysis, a bioassay (e.g., growth inhibition), or a 

Western Blot Assay. Each of these assays generally detects the presence of 

protein-antibody complexes of particular interest by employing a labeled reagent 

(e.g., an antibody) specific for the complex of interest. For example, the FcR-

antibody complexes can be detected using e.g., an enzyme-linked antibody or 

30 

	

	antibody fragment which recognizes and specifically binds to the antibody-FcR 

complexes. Alternatively, the complexes can be detected using any of a variety of 

other immunoassays. For example, the antibody can be radioactively labeled and 

used in a radioimmunoassay (RIA) (see, for example, Weintraub, B., Principles of 

Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques, 
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The Endocrine Society, March, 1986). The radioactive isotope can be detected by 

such means as the use of a 7-counter or a scintillation counter or by 

autoradiography. 

5 	II. Immunoconjugates 

In another aspect, the present invention features an anti-CLD18 antibody 

conjugated to a therapeutic moiety or agent, such as a cytotoxin, a drug (e.g., an 

immunosuppressant) or a radioisotope. Such conjugates are referred to herein as 

"immunoconjugates". Immunoconjugates which include one or more cytotoxins 

10 are referred to as "immunotoxins". A cytotoxin or cytotoxic agent includes any 

agent that is detrimental to and, in particular, kills cells. Examples include taxol, 

cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide, 

tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 

dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 

15 	dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, 

and puromycin and analogs or homologs thereof 

Suitable therapeutic agents for forming immunoconjugates of the invention 

include, but are not limited to, antimetabolites (e.g., methotrexate, 6- 

20 	mercaptopurine, 6-thioguanine, cytarabine, fludarabin, 5-fluorouracil decarbazine), 

alkylating agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan, 

carmustine (BSNU) and lomustine (CCNU), cyclophosphamide, busulfan, 

dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum 

(II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) 

25 and doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), 

bleomycin, mithramycin, and anthramycin (AMC), and anti-mitotic agents (e.g., 

vincristine and vinblastine). In a preferred embodiment, the therapeutic agent is a 

cytotoxic agent or a radiotoxic agent. In another embodiment, the therapeutic agent 

is an immunosuppressant. In yet another embodiment, the therapeutic agent is GM- 

30 	CSF. In a preferred embodiment, the therapeutic agent is doxorubicin, cisplatin, 

bleomycin, sulfate, carmustine, chlorambucil, cyclophosphamide or ricin A. 

Antibodies of the present invention also can be conjugated to a radioisotope, e.g., 

iodine-131, yttrium-90 or indium-111, to generate cytotoxic radiopharmaceuticals 
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for treating a CLD18-related disorder, such as a cancer. The antibody conjugates 

of the invention can be used to modify a given biological response, and the drug 

moiety is not to be construed as limited to classical chemical therapeutic agents. 

For example, the drug moiety may be a protein or polypeptide possessing a desired 

5 	biological activity. Such proteins may include, for example, an enzymatically 

active toxin, or active fragment thereof, such as abrin, ricin A, pseudomonas 

exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or interferon-

y; or, biological response modifiers such as, for example, lymphokines, 

interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte 

10 macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 

stimulating factor ("G-CSF"), or other growth factors. 

Techniques for conjugating such therapeutic moiety to antibodies are well known, 

see, e.g., Anion et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In 

15 	Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. 

(eds. ), pp. 243-56 (Alan R. Liss, Inc. 1985); Helistrom et al., "Antibodies For 

Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 

623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic 

Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological 

20 	And Clinical Applications, Pincheraet al. (eds. ), pp. 475-506 (1985); "Analysis, 

Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled 

Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection 

And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and 

Thorpe et al., "The Preparation And Cytotoxic Properties Of Antibody-Toxin 

25 	Conjugates", Immunol. Rev., 62: 119-58 (1982). 

In a further embodiment, the antibodies according to the invention are attached to a 

linker-chelator, e.g., tiuxetan, which allows for the antibody to be conjugated to a 

radioisotope. 

30 

III. Pharmaceutical Compositions 

In another aspect, the present invention provides a composition, e.g., a 

pharmaceutical composition, containing one or a combination of antibodies of the 

present invention. The pharmaceutical compositions may be formulated with 
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pharmaceutically acceptable carriers or diluents as well as any other known 

adjuvants and excipients in accordance with conventional techniques such as those 

disclosed in Remington: The Science and Practice of Pharmacy, 19th Edition, 

Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. In one embodiment, the 

	

5 	compositions include a combination of multiple (e.g., two or more) isolated 

antibodies of the invention which act by different mechanisms, e.g., one antibody 

which predominately acts by inducing CDC in combination with another antibody 

which predominately acts by inducing apoptosis. 

	

10 	Pharmaceutical compositions of the invention also can be administered in 

combination therapy, i.e., combined with other agents. For example, the 

combination therapy can include a composition of the present invention with at 

least one anti-inflammatory agent or at least one immunosuppressive agent. In one 

embodiment such therapeutic agents include one or more anti-inflammatory 

	

15 	agents, such as a steroidal drug or a NSAID (nonsteroidal anti-inflammatory drug). 

Preferred agents include, for example, aspirin and other salicylates, Cox-2 

inhibitors, such as rofecoxib (Vioxx) and celecoxib (Celebrex), NSAIDs such as 

ibuprofen (Motrin, Advil), fenoprofen (Nalfon), naproxen (Naprosyn), sulindac 

(Clinoril), diclofenac (Voltaren), piroxicam (Feldene), ketoprofen (Orudis), 

20 diflunisal (Dolobid), nabumetone (Relafen), etodolac (Lodine), oxaprozin 

(Daypro), and indomethacin (Indocin). 

In another embodiment, such therapeutic agents include agents leading to the 

depletion or functional inactivation of regulatory T cells like low dose 

25 cyclophosphamid, anti-CTLA4 antibodies, anti-IL2 or anti-1L2-receptor 

antibodies. 

In yet another embodiment, such therapeutic agents include one or more 

chemotherapeutics, such as Taxol derivatives, taxotere, gemcitabin, 5-Fluoruracil, 

30 doxorubicin (Adriamycin), cisplatin (Platinol), cyclophosphamide (Cytoxan, 

Procytox, Neosar). In another embodiment, antibodies of the present invention 

may be administered in combination with chemotherapeutic agents, which 

preferably show therapeutic efficacy in patients suffering from stomach, 

esophageal, pancreatic and lung cancer. 
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In yet another embodiment, the antibodies of the invention may be administered in 

conjunction with radiotherapy and/or autologous peripheral stem cell or bone 

marrow transplantation. 

5 

In still another embodiment, the antibodies of the invention may be administered in 

combination with one or more antibodies selected from anti-CD25 antibodies, anti- 

EPCAM antibodies, anti-EGFR, anti-Her2/neu, and anti-CD40 antibodies. 

10 	In yet a further embodiment, the antibodies of the invention may be administered 

in combination with an anti-C3b(i) antibody in order to enhance complement 

activation. 

As used herein, "pharmaceutically acceptable carrier" includes any and all 

15 	solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic 

and absorption delaying agents, and the like that are physiologically compatible. 

Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous, 

parenteral, spinal or epidermal administration (e.g., by injection or infusion). 

Depending on the route of administration, the active compound, i.e., antibody, 

2 0 	bispecific and multispecific molecule, may be coated in a material to protect the 

compound from the action of acids and other natural conditions that may inactivate 

the compound. 

A "pharmaceutically acceptable salt" refers to a salt that retains the desired 

2 5 	biological activity of the parent compound and does not impart any undesired 

toxicological effects (see e.g., Berge, S. M., et al. (1977) J. Pharm. Sci. 66: 1-19). 

Examples of such salts include acid addition salts and base addition salts. Acid 

addition salts include those derived from nontoxic inorganic acids, such as 

3 0 	hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous 

and the like, as well as from nontoxic organic acids such as aliphatic mono- and 

dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, 

aromatic acids, aliphatic and aromatic sulfonic acids and the like. Base addition 

salts include those derived from alkaline earth metals, such as sodium, potassium, 
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compound from the action of acids and other natural conditions that may inactivate 

the compound. 

A "pharmaceutically acceptable salt" refers to a salt that retains the desired 

25 biological activity of the parent compound and does not impart any undesired 

toxicological effects (see e.g., Berge, S. M., et a1. (1977) J. Pharm. Sci. 66: 1-19). 

Examples of such salts include acid addition salts and base addition salts. Acid 

addition salts include those derived from nontoxic inorganic acids, such as 

3 0 hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous 

and the like, as well as from nontoxic organic acids such as aliphatic mono- and 

dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, 

aromatic acids, aliphatic and aromatic sulfonic acids and the like. Base addition 

salts include those derived from alkaline earth metals, such as sodium, potassium, 
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magnesium, calcium and the like, as well as from nontoxic organic amines, such as 

N,N'-dibenzylethylenediamine, N-methylglucamine, chloroprocaine, choline, 

diethanolamine, ethylenediamine, procaine and the like. 

5 A composition of the present invention can be administered by a variety of 

methods known in the art. As will be appreciated by the skilled artisan, the route 

and/or mode of administration will vary depending upon the desired results. The 

active compounds can be prepared with carriers that will protect the compound 

against rapid release, such as a controlled release formulation, including implants, 

	

10 	transdermal patches, and microencapsulated delivery systems. Biodegradable, 

biocompatible polymers can be used, such as ethylene vinyl acetate, 

polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. 

Methods for the preparation of such formulations are generally known to those 

skilled in the art. See, e.g., Sustained and Controlled Release Drug Delivery 

	

15 	Systems, J. R. Robinson, ed., Marcel Dekker, Inc., New York, 1978. 

To administer a compound of the invention by certain routes of administration, it 

may be necessary to coat the compound with, or co-administer the compound with, 

a material to prevent its inactivation. For example, the compound may be 

	

20 	administered to a subject in an appropriate carrier, for example, liposomes, or a 

diluent. Pharmaceutically acceptable diluents include saline and aqueous buffer 

solutions. Liposomes include water-in-oil-in-water CGF emulsions as well as 

conventional liposomes (Strejan et al. (1984) J. Neuroimmunol. 7: 27). 

25 Pharmaceutically acceptable carriers include sterile aqueous solutions or 

dispersions and sterile powders for the extemporaneous preparation of sterile 

injectable solutions or dispersions. The use of such media and agents for 

pharmaceutically active substances is known in the art. Except insofar as any 

conventional media or agent is incompatible with the active compound, use thereof 

30 in the pharmaceutical compositions of the invention is contemplated. 

Supplementary active compounds can also be incorporated into the compositions. 

Therapeutic compositions typically must be sterile and stable under the conditions 

of manufacture and storage. The composition can be formulated as a solution, 
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microemulsion, liposome, or other ordered structure suitable to high drug 

concentration. The carrier can be a solvent or dispersion medium containing, for 

example, water, ethanol, polyol (for example, glycerol, propylene glycol, and 

liquid polyethylene glycol, and the like), and suitable mixtures thereof. The proper 

	

5 	fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

the maintenance of the required particle size in the case of dispersion and by the 

use of surfactants. In many cases, it will be preferable to include isotonic agents, 

for example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in 

the composition. Prolonged absorption of the injectable compositions can be 

	

10 	brought about by including in the composition an agent that delays absorption, for 

example, monostearate salts and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound 

in the required amount in an appropriate solvent with one or a combination of 

15 ingredients enumerated above, as required, followed by sterilization 

microfiltration. 

Generally, dispersions are prepared by incorporating the active compound into a 

sterile vehicle that contains a basic dispersion medium and the required other 

20 	ingredients from those enumerated above. In the case of sterile powders for the 

preparation of sterile injectable solutions, the preferred methods of preparation are 

vacuum drying and freeze-drying (lyophilization) that yield a powder of the active 

ingredient plus any additional desired ingredient from a previously sterile-filtered 

solution thereof. 

25 

Dosage regimens are adjusted to provide the optimum desired response (e.g., a 

therapeutic response). For example, a single bolus may be administered, several 

divided doses may be administered over time or the dose may be proportionally 

reduced or increased as indicated by the exigencies of the therapeutic situation. It 

30 	is especially advantageous to formulate parenteral compositions in dosage unit 

form for ease of administration and uniformity of dosage. Dosage unit form as 

used herein refers to physically discrete units suited as unitary dosages for the 

subjects to be treated; each unit contains a predetermined quantity of active 

compound calculated to produce the desired therapeutic effect in association with 
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the required pharmaceutical carrier. The specification for the dosage unit forms of 

the invention are dictated by and directly dependent on (a) the unique 

characteristics of the active compound and the particular therapeutic effect to be 

achieved, and (b) the limitations inherent in the art of compounding such an active 

	

5 	compound for the treatment of sensitivity in individuals. 

Examples of pharmaceutically-acceptable antioxidants include: (1) water soluble 

antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, 

sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such 

	

10 	as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene 

(BHT), lecithin, propyl gallate, alpha-tocopherol, and the like; and (3) metal 

chelating agents, such as citric acid, ethylenediamine tetraacetic acid (EDTA), 

sorbitol, tartaric acid, phosphoric acid, and the like. 

	

15 	For the therapeutic compositions, formulations of the present invention include 

those suitable for oral, nasal, topical (including buccal and sublingual), rectal, 

vaginal and/or parenteral administration. The formulations may conveniently be 

presented in unit dosage form and may be prepared by any methods known in the 

art of pharmacy. The amount of active ingredient which can be combined with a 

20 carrier material to produce a single dosage form will vary depending upon the 

subject being treated, and the particular mode of administration. The amount of 

active ingredient which can be combined with a carrier material to produce a single 

dosage form will generally be that amount of the composition which produces a 

therapeutic effect. 

25 

Generally, out of one hundred per cent, this amount will range from about 0.01 per 

cent to about ninety-nine percent of active ingredient, preferably from about 0.1 

percent to about 70 percent, most preferably from about 1 percent to about 30 

percent. 

30 

Formulations of the present invention which are suitable for vaginal administration 

also include pessaries, tampons, creams, gels, pastes, foams or spray formulations 

containing such carriers as are known in the art to be appropriate. Dosage forms 

for the topical or transdermal administration of compositions of this invention 
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include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches 

and inhalants. The active compound may be mixed under sterile conditions with a 

pharmaceutically acceptable carrier, and with any preservatives, buffers, or 

propellants which may be required. 

5 

The phrases "parenteral administration" and "administered parenterally" as used 

herein means modes of administration other than enteral and topical 

administration, usually by injection, and includes, without limitation, intravenous, 

intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, 

10 intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, 

intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal 

injection and infusion. 

Examples of suitable aqueous and nonaqueous carriers which may be employed in 

15 	the pharmaceutical compositions of the invention include water, ethanol, polyols 

(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable 

mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters, 

such as ethyl oleate. Proper fluidity can be maintained, for example, by the use of 

coating materials, such as lecithin, by the maintenance of the required particle size 

20 	in the case of dispersions, and by the use of surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting 

agents, emulsifying agents and dispersing agents. Prevention of the presence of 

microorganisms may be ensured both by sterilization procedures, and by the 

25 	inclusion of various antibacterial and antifungal agents, for example, paraben, 

chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include 

isotonic agents, such as sugars, sodium chloride, and the like into the 

compositions. In addition, prolonged absorption of the injectable pharmaceutical 

form may be brought about by the inclusion of agents which delay absorption such 

30 	as aluminum monostearate and gelatin. 

In one embodiment the monoclonal antibodies of the invention are administered in 

crystalline form by subcutaneous injection, cf. Yang et al. (2003) PNAS, 100 (12): 

6934-6939. When the compounds of the present invention are administered as 
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pharmaceuticals, to humans and animals, they can be given alone or as a 

pharmaceutical composition containing, for example, 0.01 to 99.5% (more 

preferably, 0.1 to 90%) of active ingredient in combination with a 

pharmaceutically acceptable carrier. 

5 

Regardless of the route of administration selected, the compounds of the present 

invention, which may be used in a suitable hydrated form, and/or the 

pharmaceutical compositions of the present invention, are formulated into 

pharmaceutically acceptable dosage forms by conventional methods known to 

10 	those of skill in the art. 

Actual dosage levels of the active ingredients in the pharmaceutical compositions 

of the present invention may be varied so as to obtain an amount of the active 

ingredient which is effective to achieve the desired therapeutic response for a 

15 	particular patient, composition, and mode of administration, without being toxic to 

the patient. The selected dosage level will depend upon a variety of 

pharmacokinetic factors including the activity of the particular compositions of the 

present invention employed, the route of administration, the time of administration, 

the rate of excretion of the particular compound being employed, the duration of 

2 0 	the treatment, other drugs, compounds and/or materials used in combination with 

the particular compositions employed, the age, sex, weight, condition, general 

health and prior medical history of the patient being treated, and like factors well 

known in the medical arts. 

2 5 	A physician or veterinarian having ordinary skill in the art can readily determine 

and prescribe the effective amount of the pharmaceutical composition required. 

For example, the physician or veterinarian could start doses of the compounds of 

the invention employed in the pharmaceutical composition at levels lower than that 

required in order to achieve the desired therapeutic effect and gradually increase 

3 0 	the dosage until the desired effect is achieved. In general, a suitable daily dose of a 

composition of the invention will be that amount of the compound which is the 

lowest dose effective to produce a therapeutic effect. Such an effective dose will 

generally depend upon the factors described above. It is preferred that 

administration be intravenous, intramuscular, intraperitoneal, or subcutaneous, 
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preferably administered proximal to the site of the target. If desired, the effective 

daily dose of a therapeutic composition may be administered as two, three, four, 

five, six or more sub-doses administered separately at appropriate intervals 

throughout the day, optionally, in unit dosage forms. While it is possible for a 

	

5 	compound of the present invention to be administered alone, it is preferable to 

administer the compound as a pharmaceutical formulation (composition). 

In one embodiment, the antibodies of the invention may be administered by 

infusion, preferably slow continuous infusion over a long period, such as more 

	

10 	than 24 hours, in order to reduce toxic side effects. The administration may also be 

performed by continuous infusion over a period of from 2 to 24 hours, such as of 

from 2 to 12 hours. Such regimen may be repeated one or more times as necessary, 

for example, after 6 months or 12 months. The dosage can be determined or 

adjusted by measuring the amount of circulating monoclonal anti-CLD18 

	

15 	antibodies upon administration in a biological sample by using anti-idiotypic 

antibodies which target the anti-CLD18 antibodies. 

In yet another embodiment, the antibodies are administered by maintenance 

therapy, such as, e.g., once a week for a period of 6 months or more. 

20 

In still another embodiment, the antibodies according to the invention may be 

administered by a regimen including one infusion of an antibody against CLD18 

followed by an infusion of an antibody against CLD18 conjugated to a 

radioisotope. The regimen may be repeated, e.g., 7 to 9 days later. 

25 

Therapeutic compositions can be administered with medical devices known in the 

art. For example, in a preferred embodiment, a therapeutic composition of the 

invention can be administered with a needleless hypodermic injection device, such 

as the devices disclosed in US 5,399,163; US 5,383,851; US 5,312,335; US 

30 	5,064,413; US 4,941,880; US 4,790,824; or US 4,596,556. Examples of well- 

known implants and modules useful in the present invention include those 

described in: US 4,487,603, which discloses an implantable micro-infusion pump 

for dispensing medication at a controlled rate; US 4,486,194, which discloses a 

therapeutic device for administering medicants through the skin; US 4,447,233, 
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which discloses a medication infusion pump for delivering medication at a precise 

infusion rate; US 4,447,224, which discloses a variable flow implantable infusion 

apparatus for continuous drug delivery; US 4,439,196, which discloses an osmotic 

drug delivery system having multi-chamber compartments; and US 4,475,196, 

	

5 	which discloses an osmotic drug delivery system. 

Many other such implants, delivery systems, and modules are known to those 

skilled in the art. In certain embodiments, the antibodies of the invention can be 

formulated to ensure proper distribution in vivo. For example, the blood-brain 

	

10 	barrier (BBB) excludes many highly hydrophilic compounds. To ensure that the 

therapeutic compounds of the invention cross the BBB (if desired), they can be 

formulated, for example, in liposomes. For methods of manufacturing liposomes, 

see, e.g., US 4,522,811; US 5,374,548; and US 5,399,331. The liposomes may 

comprise one or more moieties which are selectively transported into specific cells 

	

15 	or organs, and thus enhance targeted drug delivery (see, e.g., V.V. Ranade (1989) 

J. Clin. Pharmacol. 29: 685). Exemplary targeting moieties include folate or biotin 

(see, e.g., US 5,416,016 to Low et al.); mannosides (Umezawa et al., (1988) 

Biochem. Biophys. Res. Commun. 153: 1038); antibodies (P.G. Bloeman et al. 

(1995) FEBS Lett. 357: 140; M. Owais et al. (1995) Antimicrob. Agents 

20 	Chemother. 39: 180); and surfactant protein A receptor (Briscoe et al. (1995) Am. 

J. Physiol. 1233: 134). 

In one embodiment of the invention, the therapeutic compounds of the invention 

are formulated in liposomes. In a more preferred embodiment, the liposomes 

25 include a targeting moiety. In a most preferred embodiment, the therapeutic 

compounds in the liposomes are delivered by bolus injection to a site proximal to 

the desired area, e.g., the site of a tumor. The composition must be fluid to the 

extent that easy syringability exists. It must be stable under the conditions of 

manufacture and storage and must be preserved against the contaminating action of 

30 	microorganisms such as bacteria and fungi. 

In a further embodiment, antibodies of the invention can be formulated to prevent 

or reduce their transport across the placenta. This can be done by methods known 

in the art, e.g., by PEGylation of the antibodies or by use of F(ab)2' fragments. 
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manufacture and storage and must be preserved against the contaminating action of 

30 microorganisms such as bacteria and fungi. 

In a further embodiment, antibodies of the invention can be formulated to prevent 

or reduce their transport across the placenta. This can be done by methods known 

in the art, e.g., by PEGylation of the antibodies or by use of F(ab)2' fragments. 
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Further references can be made to "Cunningham-Rundles C, Zhuo Z, Griffith B, 

Keenan J. (1992) Biological activities of polyethylene-glycol immunoglobulin 

conjugates. Resistance to enzymatic degradation. J. Immunol. Methods, 152: 177-

190; and to "Landor M. (1995) Maternal-fetal transfer of immunoglobulins, Ann. 

	

5 	Allergy Asthma Immunol. 74: 279-283. 

A "therapeutically effective dosage" for tumor therapy can be measured by 

objective tumor responses which can either be complete or partial. A complete 

response (CR) is defined as no clinical, radiological or other evidence of disease. A 

	

10 	partial response (PR) results from a reduction in aggregate tumor size of greater 

than 50%. Median time to progression is a measure that characterizes the durability 

of the objective tumor response. 

A "therapeutically effective dosage" for tumor therapy can also be measured by its 

	

15 	ability to stabilize the progression of disease. The ability of a compound to inhibit 

cancer can be evaluated in an animal model system predictive of efficacy in human 

tumors. Alternatively, this property of a composition can be evaluated by 

examining the ability of the compound to inhibit cell growth or apoptosis by in 

vitro assays known to the skilled practitioner. A therapeutically effective amount 

20 of a therapeutic compound can decrease tumor size, or otherwise ameliorate 

symptoms in a subject. One of ordinary skill in the art would be able to determine 

such amounts based on such factors as the subject's size, the severity of the 

subject's symptoms, and the particular composition or route of administration 

selected. 

25 

The composition must be sterile and fluid to the extent that the composition is 

deliverable by syringe. In addition to water, the carrier can be an isotonic buffered 

saline solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid 

polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity 

30 	can be maintained, for example, by use of coating such as lecithin, by maintenance 

of required particle size in the case of dispersion and by use of surfactants. In 

many cases, it is preferable to include isotonic agents, for example, sugars, 

polyalcohols such as mannitol or sorbitol, and sodium chloride in the composition. 

Long-term absorption of the injectable compositions can be brought about by 

83 

Further references can be made to "Cunningham-Rundles C, Zhuo Z, Griffith B, 

Keenan J. (1992) Biological activities of polyethylene-glycol immunoglobulin 

conjugates. Resistance to enzymatic degradation. J. Immunol. Methods, 152: 177-

190; and to "Landor M. (1995) Maternal-fetal transfer of immunoglobulins, Ann. 

5 Allergy Asthma Immunol. 74: 279-283. 

A "therapeutically effective dosage" for tumor therapy can be measured by 

objective tumor responses which can either be complete or partial. A complete 

response (CR) is defined as no clinical, radiological or other evidence of disease. A 

10 partial response (PR) results from a reduction in aggregate tumor size of greater 

than 50%. Median time to progression is a measure that characterizes the durability 

of the objective tumor response. 

A "therapeutically effective dosage" for tumor therapy can also be measured by its 

15 ability to stabilize the progression of disease. The ability of a compound to inhibit 

cancer can be evaluated in an animal model system predictive of efficacy in human 

tumors. Alternatively, this property of a composition can be evaluated by 

examining the ability of the compound to inhibit cell growth or apoptosis by in 

vitro assays known to the skilled practitioner. A therapeutically effective amount 

20 of a therapeutic compound can decrease tumor size, or otherwise ameliorate 

symptoms in a subject. One of ordinary skill in the art would be able to determine 

such amounts based on such factors as the subject's size, the severity of the 

subject's symptoms, and the particular composition or route of administration 

selected. 

25 

The composition must be sterile and fluid to the extent that the composition is 

deliverable by syringe. In addition to water, the carrier can be an isotonic buffered 

saline solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid 

polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity 

30 can be maintained, for example, by use of coating such as lecithin, by maintenance 

of required particle size in the case of dispersion and by use of surfactants. In 

many cases, it is preferable to include isotonic agents, for example, sugars, 

polyalcohols such as mannitol or sorbitol, and sodium chloride in the composition. 

Long-term absorption of the injectable compositions can be brought about by 

83 



including in the composition an agent which delays absorption, for example, 

aluminum monostearate or gelatin. 

When the active compound is suitably protected, as described above, the 

5 compound may be orally administered, for example, with an inert diluent or an 

assimilable edible carrier. 

IV. Uses and Methods of the Invention 

The antibodies (including immunoconjugates, bispecifics/multispecifics, 

10 	compositions and other derivatives described herein) of the present invention have 

numerous therapeutic utilities involving the treatment of disorders involving cells 

expressing CLD18. For example, the antibodies can be administered to cells in 

culture, e.g., in vitro or ex vivo, or to human subjects, e.g., in vivo, to treat or 

prevent a variety of disorders such as those described herein. As used herein, the 

15 term "subject" is intended to include human and non-human animals which 

respond to the antibodies against CLD18. Preferred subjects include human 

patients having disorders that can be corrected or ameliorated by killing diseased 

cells, in particular cells characterized by an altered expression pattern of CLD18 

compared to normal cells. 

20 

A therapeutic effect in the treatments discussed herein is preferably achieved 

through the functional properties of the antibodies of the invention to mediate 

killing of cells e.g. by inducing complement dependent cytotoxicity (CDC) 

mediated lysis, antibody dependent cellular cytotoxicity (ADCC) mediated lysis, 

25 	apoptosis, homotypic adhesion, and/or phagocytosis, preferably by inducing CDC 

mediated lysis and/or ADCC mediated lysis. 

For example, in one embodiment, antibodies of the present invention can be used 

to treat a subject with a tumorigenic disorder, e.g., a disorder characterized by the 

30 	presence of tumor cells expressing CLD18 including, for example, gastric cancer. 

Examples of tumorigenic diseases which can be treated and/or prevented 

encompass all CLD18 expressing cancers and tumor entities including stomach 

cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian cancer, breast 

cancer, colorectal cancer, hepatic cancer, cancer of the gallbladder and head-neck 
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When the active compound is suitably protected, as described above, the 

5 compound may be orally administered, for example, with an inert diluent or an 

assimilable edible carrier. 

IV. Uses and Methods of the Invention 

The antibodies (including immunoconjugates, bispecifics/multispecifics, 

10 compositions and other derivatives described herein) of the present invention have 

numerous therapeutic utilities involving the treatment of disorders involving cells 

expressing CLD 18. For example, the antibodies can be administered to cells in 

culture, e.g., in vitro or ex vivo, or to human subjects, e.g., in vivo, to treat or 

prevent a variety of disorders such as those described herein. As used herein, the 

15 term "subject" is intended to include human and non~human animals which 

respond to the antibodies against CLD 18. Preferred subjects include human 

patients having disorders that can be corrected or ameliorated by killing diseased 

cells, in particular cells characterized by an altered expression pattern of CLD 18 

compared to normal cells. 

20 

A therapeutic effect in the treatments discussed herein is preferably achieved 

through the functional properties of the antibodies of the invention to mediate 

killing of cells e.g. by inducing complement dependent cytotoxicity (CDC) 

mediated lysis, antibody dependent cellular cytotoxicity (ADCC) mediated lysis, 

25 apoptosis, homotypic adhesion, and/or phagocytosis, preferably by inducing CDC 

mediated lysis and/or ADCC mediated lysis. 

For example, in one embodiment, antibodies of the present invention can be used 

to treat a subject with a tumorigenic disorder, e.g., a disorder characterized by the 

30 presence of tumor cells expressing CLD 18 including, for example, gastric cancer. 

Examples of tumorigenic diseases which can be treated and/or prevented 

encompass all CLD 18 expressing cancers and tumor entities including stomach 

cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian cancer, breast 

cancer, colorectal cancer, hepatic cancer, cancer of the gallbladder and head-neck 
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cancer. These cancers may be in early, intermediate or advanced stages, e.g. 

metastasis. 

The pharmaceutical compositions and methods of treatment described according to 

5 the invention may also be used for immunization or vaccination to prevent a 

disease described herein. 

In another embodiment, antibodies of the invention can be used to detect levels of 

CLD18 or particular forms of CLD18, or levels of cells which contain CLD18 on 

	

10 	their membrane surface, which levels can then be linked to certain diseases or 

disease symptoms such as described above. Alternatively, the antibodies can be 

used to deplete or interact with the function of CLD18 expressing cells, thereby 

implicating these cells as important mediators of the disease. This can be achieved 

by contacting a sample and a control sample with the anti-CLD18 antibody under 

	

15 	conditions that allow for the formation of a complex between the antibody and 

CLD18. Any complexes formed between the antibody and CLD18 are detected 

and compared in the sample and a control sample, i.e. a reference sample. 

Antibodies of the invention can be initially tested for their binding activity 

	

20 	associated with therapeutic or diagnostic uses in vitro. For example, the antibodies 

can be tested using flow cytometric assays as described herein. 

Moreover, activity of the antibodies in triggering at least one effector-mediated 

effector cell activity, including inhibiting the growth of and/or killing of cells 

	

25 	expressing CLD18, can be assayed. For example, the ability of the antibodies to 

trigger CDC and/or apoptosis can be assayed. Protocols for assaying for CDC, 

homotypic adhesion, molecular clustering or apoptosis are described herein. 

The antibodies of the invention can be used to elicit in vivo or in vitro one or more 

	

30 	of the following biological activities: to inhibit the growth of and/or differentiation 

of a cell expressing CLD18; to kill a cell expressing CLD18; to mediate 

phagocytosis or ADCC of a cell expressing CLD18 in the presence of effector 

cells; to mediate CDC of a cell expressing CLD18 in the presence of complement; 
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cancer. These cancers may be in early, intermediate or advanced stages, e.g. 

metastasis. 

The pharmaceutical compositions and methods of treatment described according to 

5 the invention may also be used for immunization or vaccination to prevent a 

disease described herein. 
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CL018 or particular forms of CLD18, or levels of cells which contain CLD18 on 

10 their membrane surface, which levels can then be linked to certain diseases or 
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and compared in the sample and a control sample, i.e. a reference sample. 

Antibodies of the invention can be initially tested for their binding activity 

20 associated with therapeutic or diagnostic uses in vitro. For example, the antibodies 

can be tested using flow cytometric assays as described herein. 

Moreover, activity of the antibodies in triggering at least one effector-mediated 

effector cell activity, including inhibiting the growth of andlor killing of cells 

25 expressing CLDI8, can be assayed. For example, the ability of the antibodies to 

trigger CDC andlor apoptosis can be assayed. Protocols for assaying for CDC, 

homotypic adhesion, molecular clustering or apoptosis are described herein. 

The antibodies of the invention can be used to elicit in vivo or in vitro one or more 
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phagocytosis or ADCC of a cell expressing CLO 18 in the presence of effector 

cells; to mediate CDC of a cell expressing CLD 18 in the presence of complement; 
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to mediate apoptosis of a cell expressing CLD18; to induce homotypic adhesion; 

and/or to induce translocation into lipid rafts upon binding CLD18. 

In a particular embodiment, the antibodies are used in vivo or in vitro to treat, 

5 	prevent or diagnose a variety of CLD18-related diseases. Examples of CLD18-

related diseases include, among others, cancers such as gastric cancer, pancreatic 

cancer, esophageal cancer, lung cancer and cancers as those listed above. 

CLD18A2 is also expressed in differentiated normal stomach cells. Possible 

10 	antibody induced clinical side effects by killing of these cells may be reduced or 

avoided by parallel administration of stomach protective drugs such as antacida, or 

inhibitors of the gastric proton pump such as omeprazol or related drugs. 

Suitable routes of administering the antibody compositions of the invention in vivo 

15 	and in vitro are well known in the art and can be selected by those of ordinary 

skill. 

As described above, anti-CLD18 antibodies of the invention can be co-

administered with one or other more therapeutic agents, e.g., a cytotoxic agent, a 

20 	radiotoxic agent, antiangiogeneic agent or and immunosuppressive agent to reduce 

the induction of immune responses against the antibodies of invention. The 

antibody can be linked to the agent (as an immunocomplex) or can be administered 

separate from the agent. In the latter case (separate administration), the antibody 

can be administered before, after or concurrently with the agent or can be co- 

2 5 	administered with other known therapies, e.g., an anti-cancer therapy, e.g., 

radiation. Such therapeutic agents include, among others, anti-neoplastic agents 

such as listed above. Co-administration of the anti-CLD18 antibodies of the 

present invention with chemotherapeutic agents provides two anti-cancer agents 

which operate via different mechanisms yielding a cytotoxic effect to tumor cells. 

3 0 	Such co-administration can solve problems due to development of resistance to 

drugs or a change in the antigenicity of the tumor cells which would render them 

unreactive with the antibody. 
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25 administered with other known therapies, e.g., an anti-cancer therapy, e.g., 
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30 Such co-administration can solve problems due to development of resistance to 

drugs or a change in the antigenicity of the tumor cells which would render them 

unreactive with the antibody. 
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In another particular embodiment of the invention, the subject being administered 

the antibody is additionally treated with an antiagionic agent including antibodies 

targeting VEGF or VEGFR and one or more chemical compounds inhibiting 

angiogenesis. Pretreatment with or parallel applicatition of these drugs may 

	

5 	improve the penetration of antibodies in bulk tumors. 

In another particular embodiment of the invention, the subject being administered 

the antibody is additionally treated with a compound inhibiting growth factor 

receptor signaling including monoclonal antibodies binding to the EGFR receptor 

	

10 	as well as chemical compounds inhibiting signaling initiated by the EGFR, Her 1 or 

Her2/neu receptor. 

Target-specific effector cells, e.g., effector cells linked to compositions (e.g. 

antibodies, multispecific and bispecific molecules) of the invention can also be 

	

15 	used as therapeutic agents. Effector cells for targeting can be human leukocytes 

such as macrophages, neutrophils or monocytes. Other cells include eosinophils, 

natural killer cells and other IgG-or IgA-receptor bearing cells. If desired, effector 

cells can be obtained from the subject to be treated. The target-specific effector 

cells can be administered as a suspension of cells in a physiologically acceptable 

2 0 

	

	solution. The number of cells administered can be in the order of 108  to 109  but 

will vary depending on the therapeutic purpose. In general, the amount will be 

sufficient to obtain localization at the target cell, e.g., a tumor cell expressing 

CLD18, and to effect cell killing by, e.g., phagocytosis. Routes of administration 

can also vary. 

25 

Therapy with target-specific effector cells can be performed in conjunction with 

other techniques for removal of targeted cells. For example, anti-tumor therapy 

using the compositions of the invention and/or effector cells armed with these 

compositions can be used in conjunction with chemotherapy. Additionally, 

3 0 	combination immunotherapy may be used to direct two distinct cytotoxic effector 

populations toward tumor cell rejection. For example, anti-CLD18 antibodies 

linked to anti-Fc-RI or anti-CD3 may be used in conjunction with IgG- or IgA-

receptor specific binding agents. 
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Therapy with target-specific effector cells can be performed in conjunction with 

other techniques for removal of targeted cells. For example, anti-tumor therapy 

using the compositions of the invention and/or effector cells armed with these 

compositions can be used in conjunction with chemotherapy. Additionally, 

30 combination immunotherapy may be used to direct two distinct cytotoxic effector 

populations toward tumor cell rejection. For example, anti-CLD18 antibodies 

linked to anti-Fc-RI or anti-CD3 may be used in conjunction with IgG- or IgA­

receptor specific binding agents. 

87 



Bispecific and multispecific molecules of the invention can also be used to 

modulate Fc-gammaR or Fc-alphaR levels on effector cells, such as by capping 

and eliminating receptors on the cell surface. Mixtures of anti-Fc receptors can 

also be used for this purpose. 

5 

The compositions (e.g., antibodies, multispecific and bispecific molecules and 

immunoconjugates) of the invention which have complement binding sites, such as 

portions from IgGl, -2, or -3 or IgM which bind complement, can also be used in 

the presence of complement. In one embodiment, ex vivo treatment of a population 

10 

	

	of cells comprising target cells with a binding agent of the invention and 

appropriate effector cells can be supplemented by the addition of complement or 

serum containing complement. Phagocytosis of target cells coated with a binding 

agent of the invention can be improved by binding of complement proteins. In 

another embodiment target cells coated with the compositions of the invention can 

15 

	

	also be lysed by complement. In yet another embodiment, the compositions of the 

invention do not activate complement. 

The compositions of the invention can also be administered together with 

complement. Accordingly, within the scope of the invention are compositions 

20 

	

	comprising antibodies, multispecific or bispecific molecules and serum or 

complement. These compositions are advantageous in that the complement is 

located in close proximity to the antibodies, multispecific or bispecific molecules. 

Alternatively, the antibodies, multispecific or bispecific molecules of the invention 

25 	and the complement or serum can be administered separately. Binding of the 

compositions of the present invention to target cells causes translocation of the 

CLD18 antigen-antibody complex into lipid rafts of the cell membrane. Such 

translocation creates a high density of antigen-antibody complexes which may 

efficiently activate and/or enhance CDC, 

30 

Also within the scope of the present invention are kits comprising the antibody 

compositions of the invention (e.g., antibodies and immunoconjugates) and 

instructions for use. The kit can further contain one or more additional reagents, 

such as an immunosuppressive reagent, a cytotoxic agent or a radiotoxic agent, or 
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30 
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such as an immunosuppressive reagent, a cytotoxic agent or a radiotoxic agent, or 
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one or more additional antibodies of the invention (e.g., an antibody having a 

complementary activity). 

Accordingly, patients treated with antibody compositions of the invention can be 

5 additionally administered (prior to, simultaneously with, or following 

administration of a antibody of the invention) with another therapeutic agent, such 

as a cytotoxic or radiotoxic agent, which enhances or augments the therapeutic 

effect of the antibodies of the invention. 

	

10 	In other embodiments, the subject can be additionally treated with an agent that 

modulates, e.g., enhances or inhibits, the expression or activity of Fe-gamma or 

Fc-alpha receptors by, for example, treating the subject with a cytokine. Preferred 

cytokines include granulocyte colony-stimulating factor (G-CSF), granulocyte-

macrophage colony-stimulating factor (GM-CSF), interferon-y (IFN-y), and tumor 

	

15 	necrosis factor (TNF). Other important agents for increasing the therapeutic 

efficacy of the antibodies and pharmaceutical compositions described herein are f3-

glucans which are homopolysaccharides of branched glucose residues and are 

produced by a variety of plants and microorganisms, for example, bacteria, algae, 

fungi, yeast and grains. Fragments of 13-glucans produced by organisms may be 

	

20 	also be used. Preferably, the P-glucan is a polymer of 0(1,3) glucose wherein at 

least some of the backbone glucose units, e.g. 3-6 % of the backbone glucose units, 

possess branches such as 13(1,6) branches. 

In a particular embodiment, the invention provides methods for detecting the 

	

2 5 	presence of CLD18 antigen in a sample, or measuring the amount of CLD18 

antigen, comprising contacting the sample, and a control sample, with a antibody 

which specifically binds to CLD18, under conditions that allow for formation of a 

complex between the antibody or portion thereof and CLD18. The formation of a 

complex is then detected, wherein a difference complex formation between the 

	

30 	sample compared to the control sample is indicative for the presence of CLD18 

antigen in the sample. 

In still another embodiment, the invention provides a method for detecting the 

presence or quantifying the amount of CLD18-expressing cells in vivo or in vitro. 
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one or more additional antibodies of the invention (e.g., an antibody having a 

complementary activity). 

Accordingly, patients treated with antibody compositions of the invention can be 

5 additionally administered (prior to, simultaneously with, or following 

administration of a antibody of the invention) with another therapeutic agent, such 

as a cytotoxic or radiotoxic agent, which enhances or augments the therapeutic 

effect of the antibodies of the invention. 
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Fc-alpha receptors by, for example, treating the subject with a cytokine. Preferred 
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25 presence of CLD 18 antigen in a sample, or measuring the amount of CLD 18 

antigen, comprising contacting the sample, and a control sample, with a antibody 

which specifically binds to CLD 18, under conditions that allow for formation of a 

complex between the antibody or portion thereof and CLD 18. The formation of a 

complex is then detected, wherein a difference complex formation between the 

30 sample compared to the control sample is indicative for the presence of CLD 18 

antigen in the sample. 

In still another embodiment, the invention provides a method for detecting the 

presence or quantifying the amount of CLD I8-expressing cells in vivo or in vitro. 
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The method comprises (i) administering to a subject a composition of the invention 

conjugated to a detectable marker; (ii) exposing the subject to a means for 

detecting said detectable marker to identify areas containing CLD18-expressing 

cells. 

5 

Methods as described above are useful, in particular, for diagnosing CLD18-

related diseases and/or the localization of CLD18-related diseases such as cancer 

diseases. Preferably an amount of CLD18, preferably CLD18-A2 in a sample 

which is higher than the amount of CLD18, preferably CLD18-A2, in a control 

10 

	

	sample is indicative for the presence of a CLD18-related disease in a subject, in 

particular a human, from which the sample is derived. 

In yet another embodiment imniunoconjugates of the invention can be used to 

target compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxins 

15 

	

	immunosuppressants, etc.) to cells which have CLD18 expressed on their surface 

by linking such compounds to the antibody. Thus, the invention also provides 

methods for localizing ex vivo or in vitro cells expressing CLD18, such as 

circulating tumor cells. 

20 	The present invention is further illustrated by the following examples which are 

not be construed as limiting the scope of the invention. 

EXAMPLES 

25 	1. Generation of murine antibodies against CLD18 

a. Immunizations: 

Balb/c or C57/BL6 mice were immunized with eucaryotic expression vectors, 

encoding human CLD18 fragments (SEQ ID NO: 15, 16; 17, 18). 50 ug or 25 ug 

of plasmid DNA was injected into the quadriceps (intramuscular, i.m.) on days 1 

30 	and 10 for generation of monoclonal antibodies of Setl or alternatively on days 1 

and 9, 1 and 11, or 1, 16 and 36 for generation of monoclonal antibodies of Set2 in 

the presence of adjuvants, for example CpG (for details see Tab. lb). CpG as well 

as cells transfected with CLD18A2 (SEQ ID NO: 1) alone or co-transfected 

additionally with murine soluble CD4OL encoding RNA were injected 
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which is higher than the amount of CLD18, preferably CLDI8-A2, in a control 

10 sample is indicative for the presence of a CLD I8-related disease in a subj ect, in 

particular a human, from which the sample is derived. 

In yet another embodiment immunoconjugates of the invention can be used to 

target compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxins 

15 immunosuppressants, etc.) to cells which have CLD18 expressed on their surface 

by linking such compounds to the antibody. Thus, the invention also provides 

methods for localizing ex vivo or in vitro cells expressing CLD 18, such as 

circulating tumor cells. 

20 The present invention is further illustrated by the following examples which are 

not be construed as limiting the scope of the invention. 

EXAMPLES 

25 1. Generation of murine antibodies against CLDt8 

a. Immunizations: 

Balblc or C57IBL6 mice were immunized with eucaryotic expression vectors, 

encoding human CLD18 fragments (SEQ ID NO: 15, 16; 17, 18).50 Jlg or 25 Jlg 

of plasmid DNA was injected into the quadriceps (intramuscular, Lm.) on days 1 

3 0 and 10 for generation of monoclonal antibodies of Setl or alternatively on days 1 

and 9, 1 and 11, or 1, 16 and 36 for generation of monoclonal antibodies of Set2 in 

the presence of adjuvants, for example CpG (for details see Tab. 1 b). CpG as well 

as cells transfected with CLD 18A2 (SEQ ID NO: 1) alone or co-transfected 

additionally with murine soluble CD40L encoding RNA were injected 
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intramuscularly, PEI-Man was injected intramuscularly or intraperitonally. The 

presence of antibodies directed against human CLD18 in sera of mice was 

monitored by immune fluorescence microscopy between day 16 and 43 depending 

on the specific immunization protocol used. The immune fluorescence was 

	

5 	determined using HEK293 cells transiently transfected with a nucleic acid 

encoding a fusion construct comprising human CLD18A2 (SEQ ID NOs: 1, 2) and 

a fluorescent reporter protein. Mice with detectable immune responses (Fig. 1) 

were boosted three days prior to splenectomy for generation of monoclonal 

antibodies of Setl, or mice were boosted three days, three and two days, or mice 

	

10 	were boosted four, three and two days prior to splenectomy for generation of 

monoclonal antibodies of Set2 by intraperitonal injection of 5 x 107  or alternatively 

1 x 108  HEK293 cells transiently transfected with a nucleic acid encoding human 

CLD18A2 (SEQ ID NOs: 1, 2) (for details see Tab. lb). In Tab. la the 

immunization protocols used are dedicated to the respective monoclonal 

	

15 	antibodies. 

Tab. la: Immunisation protocols used for generation of monoclonal 

antibodies 

mAB Immunisation 

protocol* 

mAB Immunisation 

protocol 

Sett 

24H5 40 42E12 45 

26B5 40 43A11 45 

26D12 40 44E10 45 

28D10 40 47D12 45 

37G11 45 61C2 45 

37H8 45 7588 6 

38G5 45 85A3 6 

38H3 45 9E8 40 

39F11 45 19B9 40 

4106 45 

Set2 

45C1 53 166E2 51 

125E1 45 175D10 51 

163E12 51 

2 0 	 * For specific immunization protocols see Tab. lb 
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on the specific immunization protocol used. The immune fluorescence was 

5 determined using HEK293 cells transiently transfected with a nucleic acid 
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20 

Tab. fa: Immunisation protocols used for generation of monoclonal 

antibodies 

mAB Immunisation mAB Immunisation 

protocol * protocol 

Setl 

24H5 40 42E12 45 

26B5 40 43Al1 45 

26D12 40 44EIO 45 

28D10 40 47D12 45 

37Gll 45 61C2 45 

37H8 45 75B8 6 

38G5 45 85A3 6 

38H3 45 9E8 40 

39Fl J 45 19B9 40 

41C6 45 

Set2 

45Cl 53 166E2 51 

125El 45 175D10 51 

163E12 51 

* For speCific ImmUnIZatIOn protocols see Tab. Ib 

91 



Tab. lb: Detailed immunisation protocols 

1mmu- 
nisation 
protocol 

Immunisation (prime and boosts with DNA) Serum —moni- 
toring 

Boosts with transfected cells 

with DNA vectors 
encoding CLD1.8 
fragments 

with 
adjuvant 

on 
day 

on day Cells transfected 
with CLD18A2 
(SEQ ID NO: 1) 
alone 

Cells co-transfected with CLD18A2 
(SEQ ID NO: 1) and with murine 
soluble CD4OL encoding RNA 

days prior to splenecto 	y 

6 SEQ ID NO: 15: 50µg 50µg CpG 1 
and 
10 

18 5 x 107  transfected 
MC3T3 cells 

none 3 

40 SEQ ID NO: 17: 50µg 50µg CpG 1 
and 
10 

18 5 x 107  HEK293 cells; 
100µg CPG as adjuvant 

3 

45 SEQ ID NO: 15: 50µg 50µg CpG 1 
and 
9 

16 1 x 108  HEK293 cells 3 

51 SEQ ID NO: 15: 25µg 2,5 pl PEI- 
Man* (150 
mM) in 
H2O with 
5% 
Glucose 

1, 16 
and 
36 

22, 30 and 43 5 x 107  transfected 
HEK293 cells 

none 3 and 2 

53 Priming: SEQ ID NO: 
15: 25µg, and SEQ ID 
NO: 17 : 25µg; 
Boosting: SEQ ID NO: 
17: 50µg 

50µg CpG 
in in H2O 
with 5% 
Glucose 

I 
and 
11 

20 5 x 107  transfected 
HEK293 cells 

none 4, 3 and 2 

* in vivo-jetPEITm-Man from PolyPlus Transfection 

\:;; 
N 

Tab. Ib: Detailed immunisation protocols 

Immu- Immunisation (prime and boosts with DNA) 
nisation 
protocol 

with DNA vectors with on 
encoding CLDl8 adjuvant day 
fragments 

6 SEQ ID NO: 15: 50/lg 50/lg CpG 1 
and 
10 

40 SEQ ID NO: 17: 50/lg 50/lg CpG 1 
and 
10 

45 SEQ ID NO: 15: 50/lg 50/lg CpG I 
and 
9 

51 SEQ ID NO: 15: 25/lg 2,5 /ll PEl- 1, 16 
Man* (150 and 
mM)in 36 
H20 with 
5% 
Glucose 

53 Priming: SEQ ID NO: 50/lg CpG I 
15: 251lg, and SEQ lD in in H2O and 
NO: 17: 25/lg; with 5% 11 
Boosting: SEQ ID NO: Glucose 
17:50/lg 

~- ~----- ----- ~----- ----

* in vivo-jetPEITM-Man from PoiyPlus TransfectlOn 

Serum -moni- Boosts with transfected cells 
toring 

on day Cells transfected CeIls co-transfected with CLD 18A2 days prior to splenectomy 
with CLD18A2 (SEQ ID NO: I) and with murine 
(SEQ ID NO: 1) soluble CD40L encoding RNA 
alone 

18 5 x 10' transfected none 3 
MC3T3 cells 

18 5 x 107 HEK293 cells; 3 
100/lg CPG as adjuvant 

16 1 x 108 HEK293 cells 3 

22,30 and 43 5 x 10 transfected none 3 and 2 
HEK293 cells 

20 5 X 107 transfected none 4,3 and 2 
HEK293 cells 



b. Generation of hybridomas producing human monoclonal antibodies to CLD18: 

Mouse splenocytes were isolated and fused with PEG to a mouse myeloma cell 

line based on standard protocols. The resulting hybridomas were then screened for 

production of immunoglobulines with CLD18 specificity using HEK293 cells 

5 	transfected with a nucleic acid encoding human CLD18 by FACS analysis. 

Single cell suspensions of splenic lymphocytes from immunized mice were fused 

with P3X63Ag8U.1 nonsecreting mouse myeloma cells (ATCC, CRL 1597) in a 

2:1 ratio using 50% PEG (Roche Diagnostics, CRL 738641). Cells were plated at 

approximately 3 x 104/well in flat bottom microtiter plates, followed by about two 

10 week incubation in selective medium containing 10% fetal bovine serum, 2% 

hybridoma fusion and cloning supplement (HFCS, Roche Diagnostics, CRL 1 363 

735) plus 10 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 µg/ml gentamycin 

and lx HAT (Sigma, CRL H0262). After 10 to 14 days individual wells were 

screened by flow cytometry for anti-CLD18 monoclonal antibodies. The antibody 

15 	secreting hybridomas were replated, screened again and, if still positive for anti-

CLD18 monoclonal antibodies, were subcloned by limiting dilution. The stable 

subclones were then cultured in vitro to generate small amounts of antibody in 

tissue culture medium for characterization. At least one clone from each 

hybridoma, which retained the reactivity of parent cells (by FACS), was chosen. 9 

20 	vial cell banks were generated for each clone and stored in liquid nitrogen. 

c. Selection of monoclonal antibodies binding to CLD18: 

To determine the isotype of antibodies, an isotype ELISA was performed. The 

mouse monoAB ID Kit (Zymed, CRL 90-6550) or alternatively the IsoStrip Mouse 

25 Monoclonal Antibody Isotyping Kit (Roche, Cat. No. 1493027) was used to 

determine Ig subclasses of the identified CLD18 reactive monoclonal antibodies. 

Defined as Setl, nineteen hybridoma cell lines were generated, six from a fusion of 

cells from a C57/BL6 mouse immunized with CLD18A2-LoopD3 (SEQ ID NOs: 

17, 18), thirteen from a fusion of cells from a Balb/c mouse immunized with 

30 	CLD18A2-Loop I (SEQ ID NOs: 15, 16), expressing the following antibodies: 

24H5, 26B5, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 4106, 42E12, 

43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9 
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15 secreting hybridomas were replated, screened again and, if still positive for anti­

CLD 18 monoclonal antibodies, were subcloned by limiting dilution. The stable 

subclones were then cultured in vitro to generate small amounts of antibody in 

tissue culture medium for characterization. At least one clone from each 

hybridoma, which retained the reactivity of parent cells (by F ACS), was chosen. 9 

2 0 vial cell banks were generated for each clone and stored in liquid nitrogen. 

c. Selection of monoclonal antibodies binding to CLD 18: 

To determine the isotype of antibodies, an isotype ELISA was performed. The 

mouse monoAB ID Kit (Zymed, CRL 90-6550) or alternatively the IsoStrip Mouse 

25 Monoclonal Antibody Isotyping Kit (Roche, Cat. No. 1493027) was used to 

determine Ig subclasses of the identified CLD 18 reactive monoclonal antibodies. 

Defined as Setl, nineteen hybridoma cell lines were generated, six from a fusion of 

cells from a C57/BL6 mouse immunized with CLDI8A2-LoopD3 (SEQ ID NOs: 

17, 18), thirteen from a fusion of cells from a Balb/c mouse immunized with 

30 CLD18A2-Loopl (SEQ ID NOs; 15, 16), expressing the following antibodies: 

24H5, 26B5, 26D12, 28D1O, 37Gl1, 37H8, 38G5, 38H3, 39Fll, 41C6, 42E12, 

43Al1, 44EIO, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9 
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24H5: mouse monoclonal IgG2b, K antibody, 182-D758-034 

26B5: mouse monoclonal IgG2a, x antibody, 182-D758-035, DSM ACC2745 

26D12: mouse monoclonal IgG3, x antibody, 182-D758-036, DSM ACC2746 

28D10: mouse monoclonal IgG3, lc antibody, 182-D758-040, DSM ACC2747 

	

5 	37011: mouse monoclonal IgG2a, lc antibody, 182-D1106-055, DSM ACC2737 

37H8: mouse monoclonal IgG3, lc antibody, 182-D1106-056, DSM ACC2738 

38G5: mouse monoclonal IgG3, lc antibody, 182-D1106-057, DSM ACC2739 

38H3: mouse monoclonal IgG3, x antibody, 182-D1106-058, DSM ACC2740 

39F11: mouse monoclonal IgG3, K antibody, 182-D1106-059, DSM ACC2741 

	

10 	4106: mouse monoclonal IgG2a, lc antibody, 182-D1106-060 

42E12: mouse monoclonal IgG2a, K antibody, 182-D1106-061, DSM ACC2748 

43A11: mouse monoclonal IgG2a, K antibody, 182-D1106-062, DSM ACC2742 

44E10: mouse monoclonal IgG3, lc antibody, 182-D1106-063 

47D12: mouse monoclonal IgG3, x antibody, 182-D1106-064 

	

15 	61C2: mouse monoclonal IgG2b, lc antibody, 182-D1106-067, DSM ACC2743 

75138: mouse monoclonal IgM, lc antibody, 182-D756-001 

85A3: mouse monoclonal IgM, x antibody, 182-D756-002 

9E8: mouse monoclonal IgM, lc antibody, 182-D758-011 

19B9: mouse monoclonal IgM, lc antibody, 182-D758-024 

20 

Defined as Sett, five hybridoma cell lines were generated, one from a fusion of 

cells from a Balb/c mouse immunized with CLD18A2-LoopD3 (SEQ ID NOs: 17, 

18) and CLD18A2-LoopDl (SEQ ID NOs: 15, 16), four from a fusion of cells 

from a Balb/c mouse immunized with CLD18A2-LoopDl (SEQ ID NOs: 15, 16), 

25 	expressing the following antibodies: 

45C1, 125E1, 163E12, 166E2, 175D10 

45C1: mouse monoclonal IgG2a, lc antibody, 182-D758-187 

30 	125E1: mouse monoclonal IgG2a, lc antibody, 182-D1106-279, DSM ACC2808 

163E12: mouse monoclonal IgG3, K antibody, 182-D1106-294, DSM ACC2809 

166E2: mouse monoclonal IgG3, K antibody, 182-D1106-308 

175D10: mouse monoclonal IgGl, K antibody, 182-D1106-362, DSM ACC2810 
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24H5: mouse monoclonal IgG2b, K antibody, 182-0758-034 

26B5: mouse monoclonal IgG2a, K antibody, 182-0758-035, OSM ACC2745 

26012: mouse monoclonal IgG3, K antibody, 182-0758-036, OSM ACC2746 

28010: mouse monoclonal IgG3, K antibody, 182-0758-040, OSM ACC2747 

5 37Gl1: mouse monoclonal Ig02a, K antibody, 182-01106-055, OSM ACC2737 

37H8: mouse monoclonal IgG3, K antibody, 182-DI106-056, OSM ACC2738 

3805: mouse monoclonal IgG3, K antibody, 182-D1106-057, OSM ACC2739 

38H3: mouse monoclonal Ig03, K antibody, 182-DI106-058, DSM ACC2740 

39Fl1: mouse monoclonal IgG3, K antibody, 182-01106-059, DSM ACC2741 

10 41C6: mouse monoclonal IgG2a, K antibody, 182-DI106-060 

42E12: mouse monoclonal IgG2a, K antibody, 182-01106-061, DSM ACC2748 

43Al1: mouse monoclonal Ig02a, K antibody, 182-DII06-062, OSM ACC2742 

44EI0: mouse monoclonal Ig03, K antibody, 182-01106-063 

47012: mouse monoclonal Ig03, K antibody, 182-01106-064 

15 61C2: mouse monoclonal IgG2b, K antibody, 182-01106-067, DSM ACC2743 

75B8: mouse monoclonal IgM, K antibody, 182-D756-001 

20 

85A3: mouse monoclonal 19M, K antibody, 182-0756-002 

9E8: mouse monoclonal 19M, K antibody, 182-0758-011 

19B9: mouse monoclonal IgM, K antibody, 182-0758-024 

Defined as Set2, five hybridoma cell lines were generated, one from a fusion of 

cells from a Balb/c mouse immunized with CLOI8A2-Loop03 (SEQ ID NOs: 17, 

18) and CLD18A2-LoopDl (SEQ ID NOs: 15, 16), four from a fusion of cells 

from a Balb/c mouse immunized with CLDI8A2-LoopDl (SEQ 10 NOs: 15, 16), 

25 expressing the following antibodies: 

45CI, 125El, 163E12, 166E2, 175DI0 

45Cl: mouse monoclonal IgG2a, K antibody, 182-0758-187 

30 125El: mouse monoclonal IgG2a, K antibody, 182-Dll 06-279, DSM ACC2808 

163E12: mouse monoclonal Ig03, K antibody, 182-DI106-294, DSM ACC2809 

166E2: mouse monoclonal IgG3, K antibody, 182-01106-308 

175D 10: mouse monoclonal IgO 1, K antibody, 182-01106-362, DSM ACC281 0 
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2. Production of Monoclonal Antibodies 

Production and purification of monoclonal antibodies reactive to CLD18: 

To produce mg amounts of antibody for functional characterization, hybridoma 

cells were seeded in dialysis based bioreactors (CELLine CL1000, Integra, Chur, 

	

5 	CH) at 2 x 106  cells / ml. Antibody containing supernatant was harvested once 

weekly. Mouse monoclonal antibody was purified using Melon Gel (Pierce, 

Rockford, USA) and concentrated by ammonium sulphate precipitation or 

alternatively purified by ProteinA using FPLC. Antibody concentration and purity 

was determined by BCA-Assay and purity checked by sodium dodecylsulphate gel 

	

10 	electrophoresis and coomassie staining. 

3. Binding Characteristics of Monoclonal Antibodies 

a. Quality control of transfectants in WB, IF: 

To generate CLD18A2 expressing cells, HEK293 or CHO cells were transfected 

15 with nucleic acids encoding CLD18A2 (SEQ ID NOs: 1, 2) or CLD18A2-myc 

(SEQ ID NOs: 3, 4). 

HEK293 cells were transfected with CLDN18A2-myc (SEQ ID NOs: 3, 4) or left 

untransfected. 24 hours post transfection, cells were harvested, lysed and subjected 

to sodium dodecylsulphate gel electrophoresis. The gel was blotted and stained 

20 	with a mouse anti-myc antibody. After incubation with a peroxidase labelled anti 

mouse antibody, the blot was developed with ECL reagent and visualized using a 

LAS-3000 imager (Fuji). Only in the transfected cells but not in the negative 

control, a band with the expected molecular weight of CLD18-myc was observed 

(Fig. 2). 

25 	CHO cells were transfected with CLD18A2 (SEQ ID NOs: 1, 2) and grown on 

chamber slides for 24 h. Cells were fixed with methanol and stained with a rabbit 

polyclonal antibody against CLD18 at 1 µg/ml for 60 min. at 25°C. After washing, 

cells were stained with an Alexa488 labelled goat anti-rabbit IgG (Molecular 

Probes) and evaluated by fluorescence microscopy. Fig. 3 shows transfected CHO 

30 	cells, expressing CLD18 on the cell membrane as well as untransfected cells. 

These heterologously CLD18 expressing cells were used for the following assays 

to test the specificity of antibody binding. 
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b. Selection of Monoclonal Antibodies Binding to CLD18/Primary Screens by 

Flow Cytometry: 

HEK293 cells were co-transfected with expression vectors encoding human 

CLD18A2 (SEQ ID NOs: 1, 2) and a fluorescing reporter protein 40 h prior to the 

5 assay or alternatively HEK293 cells stably expressing human CLD18A2 

(HEK293-CLD18A2) were used and counterstained with propidium iodide (PI). 

After cell detachment using 2mM EDTA/PBS cells were washed with complete 

growth medium and plated at approximately 1-5 x 105  cells/well in U-bottom 

microtiter plates. Cells were incubated for 30 min. at 4° C with hybridoma 

10 	supernatant followed by two washing steps with 1% heatinactivated FBS/PBS and 

finally incubation with APC or A1exa647-conjugated anti-mouse IgG specific 

secondary antibody. After two washing steps, co-transfected cells were fixed with 

CellFIX (BD Biosciences). Binding was assessed by flow cytometry using a BD 

FACSArray. Fluorescence marker expression is plotted on the horizontal axis 

15 	against antibody binding on the vertical axis. All mouse antibodies 24H5, 26B5, 

26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 4106, 42E12, 43A11, 44E10, 

47D12, 61C2, 7588, 85A3, 9E8, 19B9, 45C1, 125E1, 163E12, 	166E2, and 

175D10 were dectected to bind specifically to the surface of fluorescence marker 

expressing cells (Fig. 4, cells in Q2) as exemplified for hybridoma supernatants 

2 0 

	

	containing monoclonal antibodies 24H5 (Fig. 4A, cells in Q2), 85A3 (Fig. 4B), 

175D10, 125E1, 163E12, 166E2 and 45C1 (Fig. 4C, cells in Q1). 

c. Comparison of antibody binding to Myc- or HA-tagged CLD18A2: 

The binding characteristics of the identified CLD18-specific monoclonal 

2 5 

	

	antibodies were further specified. Therefore, monoclonal antibody binding was 

analyzed to CLD18A2 mutants, created by insertion of epitope tags. CLD18A2-

HA (SEQ ID NO: 6) contains a HA-epitope tag in CLD18A2-loopl, whereas 

CLD18A2-Myc (SEQ ID NO: 4) contains a Myc-epitope tag inserted into 

CLD18A2-loop2. As insertion of these tags causes destruction of epitopes, the 

3 0 

	

	identified monoclonal antibodies, can be grouped according to the loss of binding 

to any of the mutants. HEK293 cells transiently co-transfected with a fluorescence 

marker and human CLD18A2, or with a fluorescence marker and CLD18A2-HA, 

or with a fluorescence marker and CLD18A2-Myc were incubated with hybridoma 

supernatants containing CLD18-specific monoclonal antibodies for 30 min. at 4°C, 
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Flow Cytometry: 

HEK293 cells were co-transfected with expression vectors encoding human 

CLD18A2 (SEQ 10 NOs: 1, 2) and a fluorescing reporter protein 40 h prior to the 

5 assay or alternatively HEK293 cells stably expressing human CLD 18A2 

(HEK293-CLD18A2) were used and counterstained with propidium iodide (PI). 

After cell detachment using 2mM EDT AlPBS cells were washed with complete 

growth medium and plated at approximately 1-5 x 105 cells/well in V-bottom 

microtiter plates. Cells were incubated for 30 min. at 4° C with hybridoma 

10 supernatant followed by two washing steps with 1 % heatinactivated FBSIPBS and 

finally incubation with APC or Alexa647-conjugated anti-mouse IgG specific 

secondary antibody. After two washing steps, co-transfected cells were fixed with 

CellFIX (BD Biosciences). Binding was assessed by flow cytometry using a BD 

FACSArray. Fluorescence marker expression is plotted on the horizontal axis 

15 against antibody binding on the vertical axis. All mouse antibodies 24H5, 26B5, 

26012, 28DIO, 37011, 37H8, 3805, 38H3, 39Fl1, 41C6, 42E12, 43Al1, 44ElO, 

47012, 61C2, 75B8, 8SA3, 9E8, 19B9, 45Cl, 125El, 163E12, 166E2, and 

175DlO were dectected to bind specifically to the surface of fluorescence marker 

expressing cells (Fig. 4, cells in Q2) as exemplified for hybridoma supernatants 

20 containing monoclonal antibodies 24H5 (Fig. 4A, cells in Q2), 8SA3 (Fig. 4B), 

175DlO, 125El, 163E12, 166E2 and 45Cl (Fig. 4C, cells in Ql). 

c. Comparison of antibody binding to Myc- or HA-tagged CLDI8A2: 

The binding characteristics of the identified CLD I8-specific monoclonal 

2 5 antibodies were further specified. Therefore, monoclonal antibody binding was 

analyzed to CLD 18A2 mutants, created by insertion of epitope tags. CLD 18A2-

HA (SEQ ID NO: 6) contains a HA-epitope tag in CLDISA2-loopl, whereas 

CLO 18A2-Myc (SEQ ID NO: 4) contains a Myc-epitope tag inserted into 

CLD 18A2-100p2. As insertion of these tags causes destruction of epitopes, the 

30 identified monoclonal antibodies, can be grouped according to the loss of binding 

to any of the mutants. HEK293 cells transiently co-transfected with a fluorescence 

marker and human CLD18A2, or with a fluorescence marker and CLD18A2-HA, 

or with a fluorescence marker and CLDI8A2-Myc were incubated with hybridoma 

supernatants containing CLD18-specific monoclonal antibodies for 30 min. at 4°C, 
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followed by incubation with Alexa647-conjugated anti-mouse IgG secondary 

antibody. Before analysis on a BD FACSArray, cells were fixed using Ce1IFIX. As 

exemplified for 24H5, 9E8, 26B5 and 19B9 in Fig. 5, monoclonal antibodies could 

be separated based on their binding characteristics into four different groups: (i) 

5 antibodies that bind to unmodified CLD18A2 as well as to CLD18A2-HA and 

CLD18A2-Myc, e.g. 24H5, (Fig. 5A), or (ii) antibodies that do not bind to 

CLD18A2-HA, e.g. 9E8, (Fig. 5B), or (iii) antibodies that do not bind to 

CLD18A2-Myc, e.g. 26B5, (Fig. 5C), or (iv) antibodies that do not bind to 

CLD 18A2-HA nor to CLDI 8A2-Myc, e.g. 19B9, (Fig. 5D). 

10 

d. Comparison of antibody binding to human CLD18A1 versus CLD18A2 

transfectants by flow cytometry: 

Binding specificity of the identified monoclonal antibodies to CLD18A2 isoforms 

was analyzed by flow cytometry. HEK293 cells stably expressing human 

15 CLD18A2 (HEK293-CLD18A2) and HEK293 cells stably expressing human 

CLD18A1 (SEQ ID NOs: 7, 8) (HEK293-CLD18A1) were incubated for 30 min. 

at 4°C with hybridoma supernatants containing monoclonal antibodies, followed 

by incubation with Alexa647-conjugated anti-mouse IgG secondary antibody and 

fixation of cells or alternatively without fixation but with PI counterstaining. 

20 

	

	Binding was assessed by flow cytometry using a BD FACSArray. Fig. 6 shows 

examples for the two groups of monoclonal antibodies that were identified in the 

panel comprised of 24H5, 26B5, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 

39F11, 4106, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, 

45C1, 125E1, 163E12, 166E2, 175D10: (i) monoclonal antibodies 43A11, 45C1, 

25 and 163E12 bind specifically to human CLD18A2 but not to human CLD18A1 

(Fig 6A,B), and (ii) monoclonal antibody 37H8 binds to both human isoforms (Fig 

6A). 

e. Comparison of antibody binding to human CLD18A1 versus CLD18A2 

30 	transfectants by immunofluorescence microscopy: 

HEK293 cells were transiently transfected with an expression vector encoding a 

fusion protein of CLD18A1 (SEQ ID NO: 8) or CLD18A2 (SEQ ID NO: 2) with a 

fluorescence reporter and grown on chamber slides. Cells were either stained 

unfixed or after paraformaldehyde fixation with monoclonal antibody containing 
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followed by incubation with Alexa647-conjugated anti-mouse IgG secondary 

antibody. Before analysis on a BD F ACSArray, cells were fixed using CellFIX. As 

exemplified for 24H5, 9E8, 26B5 and 19B9 in Fig. 5, monoclonal antibodies could 

be separated based on their binding characteristics into four different groups: (i) 

5 antibodies that bind to unmodified CLDI8A2 as well as to CLDI8A2-HA and 

CLD ISA2-Myc, e.g. 24H5, (Fig. 5A), or (ii) antibodies that do not bind to 

CLD lSA2-HA, e.g. 9E8, (Fig. 5B), or (iii) antibodies that do not bind to 

CLD1 SA2-Myc, e.g. 26BS, (Fig. 5C), or (iv) antibodies that do not bind to 

CLD18A2-HA nor to CLD18A2-Myc, e.g. 19B9, (Fig. SD). 

10 

d. Comparison of antibody binding to human CLD18Al versus CLDlSA2 

transfectants by flow cytometry: 
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CLD18Al (SEQ ID NOs: 7, 8) (HEK293-CLDISAI) were incubated for 30 min. 
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by incubation with Alexa647-conjugated anti-mouse IgO secondary antibody and 

fixation of cells or alternatively without fixation but with PI counterstaining. 

20 Binding was assessed by flow cytometry using a BD F ACSArray. Fig. 6 shows 

examples for the two groups of monoclonal antibodies that were identified in the 

panel comprised of 24HS, 26B5, 26D12, 28DlO, 3701 I, 37H8, 38GS, 38H3, 

39Fll, 41C6, 42E12, 43Al1, 44ElO, 47D12, 61C2, 7SBS, 8SA3, 9E8, 19B9, 

45Cl, 12SEl, 163E12, 166E2, 17SDI0: (i) monoclonal antibodies 43Al1, 4SCl, 

25 and 163E12 bind specifically to human CLD18A2 but not to human CLD18Al 

(Fig 6A,B), and (ii) monoclonal antibody 37HS binds to both human isoforrns (Fig 

6A). 

e. Comparison of antibody binding to human CLD18Al versus CLDlSA2 

30 transfectants by immunofluorescence microscopy: 

HEK293 cells were transiently transfected with an expression vector encoding a 

fusion protein ofCLD18Al (SEQ ID NO: 8) or CLD18A2 (SEQ ID NO; 2) with a 

fluorescence reporter and grown on chamber slides. Cells were either stained 

unfixed or after paraformaldehyde fixation with monoclonal antibody containing 
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tissue culture supernatant for 30 min. at 37°C. After washing, cells were stained 

with an Alexa555-labelled anti-mouse Ig antibody (Molecular Probes). Binding of 

antibodies was evaluated by fluorescence microscopy. As shown in Fig. 7, 

antibody 37G11 specifically reacted with CLD18A2 (Fig. 7A) but not with 

	

5 	CLD18A1 (Fig. 7B). In contrast, antibody 26B5 was reactive with both, CLD 18A2 

and CLD18A1 (Fig. 8). 

For antibodies 24H5, 26B5, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 

4106, 42E12, 43A11, 44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, a clear 

difference between staining of living cells and paraformaldehyde fixed cells was 

	

10 	observed. The antibodies formed an uniform membrane staining when cells were 

fixed (Fig. 7C, 8C, 8D). In contrast, incubation of living cells with these antibodies 

leads to the generation of protein clusters, visible as a speckle like staining pattern 

(Fig. 7A, 8A, 8B). This shows that all antibodies bind to native epitopes as found 

on the surface of living cells. 

15 

f. Determination of endogenously expressing cell lines: 

A CLD18A2 gene-specific primer pair (SEQ ID NO: 11, 12) was used in RT-PCR 

analyses to screen cell lines for expression of CLD18A2. Human gastric carcinoma 

cell lines NCI-SNU-16 (ATCC CRL-5974), NUGC-4 (JCRB0834) and KATO-III 

2 0 	(ATCC HTB-103) and human pancreas adenocarcinoma cell line DAN-G (DSMZ 

ACC249) were found to display robust endogenous expression of CLD18 (Fig. 9). 

Expression was confirmed on protein level by staining with a rabbit polyclonal 

serum against CLD 18. 

2 5 	g. Staining of endogenously expressing cell lines with CLD18 specific antibodies 

and immunofluorescence analysis: 

DAN-G, SNU-16, NUGC-4 and KATO-III cells were grown on chamber slides 

under standard conditions. Cells were unfixed or alternatively fixed with methanol 

and stained with the respective antibodies. For antibodies 24H5, 26B5, 26D12, 

30 	28D10, 37G11, 37H8, 3805, 38H3, 39F11, 4106, 42E12, 43A11, 44E10, 47D12, 

61C2, 75B8, 85A3, 9E8, 19B9 staining of the cell surface was observed as 

exemplified in Fig. 10, 11 and 12A. For antibodies 45C1, 125E1, 163E12, 166E2, 

and 175D10 native epitope recognition was assayed and cell surface staining was 

observed on unfixed cells as shown in Fig 12B. Subgroups of antibodies showed 
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homogenous staining of the cell membrane either preponderantly at cell-cell 

interfaces or at free parts of the membrane not adjacent to other cells. Other 

antibodies stained discrete foci and aggregates on the cell membrane altogether 

demonstrating that the respective antibodies bind to different epitopes including 

	

5 	epitopes which are masked by homotypic or heterotypic association of CLD18 as 

well as CLD18 epitopes accessible in preformed tight junctions. 

h. Staining of endogenously expressing cell lines by flow cytometry: 

Surface expression of constitutively expressed CLD18A2 on KATO-III and 

10 NUGC-4 living cells was analyzed by flow cytometry. This is exemplified by 

KATO-III and NUGC-4 cells stained with monoclonal antibody 61C2 or 163E12, 

followed by incubation with Alexa647-conjugated anti-mouse IgG secondary 

antibody and fixation of cells or alternatively without fixation. Binding was 

assessed by flow cytometry using a BD FACSArray. Fig. 13 shows a strong 

	

15 	binding of 61C2 to at least 70.3% of KATO-III cells and of 163E12 to CLD18A2 

on KATO-III and NUGC-4 cells. 

i. Sequence alignment of mouse and human CLD18A1 and CLD18A2: 

Human CLD18A2 (NP_ 001002026) and human CLD18A1 (NP_057453) in a 

20 sequence comparison differ in the N-terminus and mouse CLD18 variants 

(NP_062789 and AAL15636) demonstrate high homology and sequence variation 

sites between the molecules (see Fig. 14). 

j. Reactivity of antibodies with murine CLD18A1 and murine CLD18A2 analyzed 

25 	by flow cytometry: 

Binding of the identified monoclonal antibodies to murine CLD18A2 and 

CLD18A1 was analyzed by flow cytometry. HEK293 cells transiently co-

transfected with a fluorescence marker and murine CLD18A2 (SEQ ID NOs: 33, 

35) or with a fluorescence marker and murine CLD18A1 (SEQ ID NOs: 36, 37) 

30 were incubated with hybridoma supernatants containing the human CLD18-

specific monoclonal antibodies 38G5, 38H3, 37G11, 45C1 and 163E12, 

respectively, for 30 min. at 4°C, followed by incubation with Alexa647-conjugated 

anti-mouse IgG secondary antibody and fixation of cells. Binding was assessed by 

flow cytometry using a BD FACSArray. Fig. 15 shows three different binding 
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profiles: 38G5, and 45C1 do not bind to any of the murine CLD18 isoforms, 

37G11, and 163E12 bind to murine CLD18A2 but not to murine CLD18A1, and 

38H3 binds to murine CLD18A1 and CLD18A2. These antibodies are valuable 

tools to determine a potential toxicity of CLD18 monoclonal antibodies in 

	

5 	preclinical studies. 

Altogether these data show, that monoclonal antibodies of the invention 24H5, 

26B5, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 4106, 42E12, 43A11, 

44E10, 47D12, 61C2, 75B8, 85A3, 9E8, 19B9, 45C1, 125E1, 163E12, 166E2, and 

175D 1 0 generated against CLD18 represents a diversity of binding characteristics 

	

10 	to different epitopes and topologies of human CLD18. 

A combination of different properties described in examples 3b, c, d, e, g, h, and j 

can be used to categorize monoclonal antibodies into such different classes. 

4. Immunohistochemistry (IHC) 

15 A CLD18A2 epitope specific antibody generated by immunization with the 

peptide of SEQ ID NO: 21 was used for immunohistochemical characterisation of 

CLD18A2 expression. Paraffin embedded tissue sections derived from a 

comprehensive panel of normal and tumor tissues were used for protein expression 

and localisation analyses. No significant expression was detected in any other 

20 	normal organ tissue except stomach (see Tab. 2, Fig. 16A). In contrast, CLD18A2 

expression was verified by immunohistochemistry in different cancers including 

stomach cancer and lung cancer (Fig. 16B). 

Interestingly, expression of CLD18A2 protein in gastric mucosa was restricted to 

terminally differentiated cells of the gastric epithelium in the base and pit regions. 

25 	In contrast, cells in the neck region of gastric mucosa, in particular gastric stem 

cells in the isthmus part, which replenish the entire mucosa, do not express 

CLD18A2 (Fig. 16C). 
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and localisation analyses. No significant expression was detected in any other 

20 normal organ tissue except stomach (see Tab. 2, Fig. 16A). In contrast, CLD18A2 

expression was verified by immunohistochemistry in different cancers including 

stomach cancer and lung cancer (Fig. 16B). 

Interestingly, expression of CLD18A2 protein in gastric mucosa was restricted to 
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CLD18A2 (Fig. 16C). 
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Tab. 2: CLD18A2 expression in normal and tumor tissues as analysed by IHC 

Result Tissue type 
Adrenal 
Bladder 
Blood cells 
Bone Marrow 
Breast 
Colon 
Endothelium 
Esophagus 
Fallopian tube 
Heart 
Kidney (glomerulus, tubule) 
Liver 
Lung 
Lymph node 
Ovary 
Pancreas 
Parathyroid 
Pituitary 
Placenta 
Prostate 
Skin 
Spleen 
Stomach 
Striated muscle 
Testis 
Thymus 
Thyroid 
Ureter 
Uterus (cervix, endometrium) 
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The monoclonal antibody 39F11 was used for immunohistochemical CLD18A2 specific 

studies. As shown in Fig. 17A, no significant reactivity was detectable on all tested normal 

tissues except stomach (Fig. 17A), whereas stomach carcinomas and lung carcinomas remain 

	

5 	strongly positive (Fig. 17B). 

Another group of antibodies of the invention shows a specific cancer staining pattern with 

binding to stomach cancer but no reactivity with normal stomach tissue. Such a staining 

pattern is shown in Fig. 18A with monoclonal antibody 26B5. 

Immunohistochemistry was used for specificity analysis of 175D10 (Fig. 18B), 43A1l (Fig. 

	

10 	18C), 163E12 (Fig.18D) and 45C1 (Fig. 18E) on sections derived from HEK293 tumor cell 

lines: HEK293 tumor cell lines stably expressing human CLD18A2 (HEK293-CLD18A2) or 

CLD18A1 (HEK293-CLD18A1) or being transfected with an expression control plasmid 

containing only the antibiotic resistence gene for selection (HEK293-mock) were xenografted 

into mice to form solid tumors. No expression was detectable in mock-transfected HEK293 

15 xenograft tumors. In contrast, strong and homogeneous membran-staining was observed in 

HEK293-CLD18A2 xenograft tumors and in stomach carcinoma specimens. 

5. 	Complement Dependent Cytotoxicity (CDC) 

a. CDC of monoclonal antibodies of Setl as measured by flow cytometry: 

2 0 	Plasma for complement lysis was prepared by drawing blood from healthy volunteers into S-

Monovette-EDTA vacutainer tubes (Sarstedt, Mirmbrecht, Germany) which were then 

centrifuged at 600 g for 20 min. Plasma was harvested and stored at -20°C. 

In a first set of experiments hybridoma supernatants were analyzed for their capability to 

2 5 	induce complement dependent cytotoxicity (CDC) against HEK293 cells stably expressing 

human CLD18A2 (HEK293-CLD18A2). Cells were incubated with hybridoma supernatants 

containing monoclonal antibodies 85A3, 28D10, 24H5 or 26D12, respectively for 20 min. at 

room temperature. Following centrifugation (5 min. at 450 g) the supernatant was removed 

and 20% human plasma in DMEM (prewarmed to 37°C) was added to the cells and incubated 

3 0 	for another 20 min. at 37°C. Thereafter, cell lysis was determined on FACS by using the 

propidium iodide (PI) staining method. PI was added to a final concentration of 2.5 µg/ml. 

For flow cytometry, a BD FACSArray flow cytometer was used (BD Biosciences, Mountain 

View, CA). At least 10000 events were collected for analysis with cell debris excluded by 

adjustment of the forward sideward scatter (FCS) threshold. The percentage of lysed cells (PI- 
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positive cells) is shown in Figure 19. Monoclonal antibodies 85A3, 28D10 and 26D12 

induced lysis of 33.5%, 38.2% and 39.2%, respectively of HEK293-CLD18A2 cells, whereas 

CDC mediated by 24H5 was only 19.3%. 

5 	b. CDC of monoclonal antibodies of Setl: 

In a second set of experiments the specificity of monoclonal antibodies to induce CDC on 

CLD18A2 expressing cells was analyzed. Therefore, a set of antibodies binding either 

specific to human CLD18A2 or also binding to human CLD18A1 was tested for CDC-

induction against CHO cells stably transfected with human CLD18A2 (CHO-CLD18A2) or 

10 human CLD18A1 (CHO-CLD18A1). CHO-CLD18A2 and CHO-CLD18A1 cells were 

seeded 24 h before the assay with a density of 3 x 104/well in tissue-culture flat-bottom 

microtiter plates. The next day growth medium was removed and the cells were incubated in 

triplicates with hybridoma supernatants adjusted to a concentration of 10 pg/m1 containing 

monoclonal antibodies 24F15, 26D12, 28D10, 37G11, 37H8, 38G5, 38H3, 39F11, 4106, 

15 	42E12, 43A11, 44E10, 47D12, and 61C2, respectively. Control cells were incubated with 

growth medium or growth medium containing 0.2% saponin for the determination of 

background lysis and maximal lysis, respectively. After incubation for 20 min. at room 

temperature supernatant was removed and 20% human plasma in DrvIEM (prewarmed to 

37°C) was added to the cells and incubated for another 20 min. at 37°C. Then, supernatants 

20 	were replaced by PBS containing 2.5 pg/m1 ethidium bromide and fluorescence emission after 

excitation at 520 nm was measured using a Tecan Safire. The percentage specific lysis was 

calculated as follows: % specific lysis = (fluorescence sample - fluorescence background) / 

(fluorescence maximal lysis - fluorescence background) x 100. Fig. 20 shows that monoclonal 

antibodies 26D12, 28D10, 37H8, 38H3 and 39F11 mediate high, monoclonal antibody 38G5 

25 mediates medium, monoclonal antibodies 4106 and 61C2 mediate low, and monoclonal 

antibodies 24H5, 37G11, 42E12, 43A1I, 44E10 and 47D12 mediate no CDC against CHO-

CLD18A2 cells. In contrast, none of the antibodies is capable of inducing CDC against CHO-

CLDAI cells, although 26D12, 28D10, 37H8, 38H3, 39F11, 4106, 47D12 and 61C2 also 

bind to CLD18A1 as determined by flow cytometry and immunofluorescence. 

30 

c. Monoclonal antibody titration and CDC using monoclonal antibodies of Setl : 

To measure the ability of the anti-CLD18 antibodies to induce CDC at low concentrations, an 

experiment was performed where three different antibodies were titrated. CHO-CLD18A2 

cells growing in microtiter plates were incubated with a concentration range of 75B8 (100, 30, 
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CLD 18A2 cells. In contrast, none of the antibodies is capable of inducing CDC against CHO­

CLDAI cells, although 26DI2, 28DIO, 37H8, 38H3, 39Fll, 41C6, 47D12 and 61C2 also 

bind to CLD18Al as determined by flow cytometry and immunofluorescence. 

30 

c. Monoclonal antibody titration and CDC using monoclonal antibodies of Setl: 

To measure the ability of the anti-CLD18 antibodies to induce CDC at low concentrations, an 

experiment was performed where three different antibodies were titrated. CHO-CLDI8A2 

cells growing in microtiter plates were incubated with a concentration range of 7SB8 (100,30, 
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10, 3 and 1 µgimp, 37H8 (10, 3.3 and 1 µg/ml) and 28D10 (10, 1 and 0.1 µg/m1), 

respectively, for 20 min. at room temperature. Supernatant was removed and 20% human 

plasma in DMEM (prewarmed to 37°C) was added to the cells and incubated for another 20 

min. at 37°C. Before analysis using a Tecan Safire, supernatants were replaced by PBS 

	

5 	containing 2.5 µg/m1 ethidium bromide. Figures 21A-C show the percentage of specific lysis 

as a function of antibody concentration. Monoclonal antibody 75B8 induces lysis of 31.0% 

CHO-CLD18A2 cells at 10 µg/ml, and drops to 6.2% at 1 µg/ml (Fig. 21A), whereas 

monoclonal antibodies 28D10 and 37H8 still induce 39% and 26.5% specific lysis at 1 µg/m1 

(Fig. 21B, C), respectively. 

10 

d. CDC of monoclonal antibodies of Set2 as measured by flow cytometry: 

Serum for complement lysis was prepared by drawing blood from healthy volunteers into 

Serum-Monovette vacutainer tubes (Sarstedt, Mirrnbrecht, Germany) which were then 

centrifuged at 600 g for 20 min. Serum was harvested and stored at -20°C. Control serum 

	

15 	was heat inactivated at 56°C for 30 min before storage. 

Hybridoma supernatants were analyzed for their capability to induce complement dependent 

cytotoxicity (CDC) against KATO-III cells endogenously expressing human CLD18A2. Cells 

were incubated with crude or purified hybridoma supernatants containing monoclonal 

antibodies 45C1, 125E1, 163E12, 166E2, and 175D10, respectively for 30 min. at 37°C. 20% 

20 human serum in RPMI was added to the cells and incubated for another 30 min. at 37°C. 

Thereafter, cell lysis was determined on FACS by using the propidium iodide (PI) staining 

method. PI was added to a final concentration of 2,5 µg/ml. For flow cytometry a BD 

FACSArray flow cytometer was used (BD Biosciences, Mountain View, CA). At least 10000 

events were collected for analysis with cell debris excluded by adjustment of the forward 

25 	sideward scatter (FSC/SSC) threshold. Specific lysis was calculated by the following 

formula: specific lysis = (% PI-positive cells in sample - % PI-positive cells in sample with 

heat inactivated serum). Robust CDC mediated lysis was observed in particular for 163E12. 

6. Antibody-Dependent Cellular Cytotoxicity (ADCC) 

30 	Hybridoma supernatants were analyzed for their capability to induce antibody-dependent 

cellular cytotoxicity (ADCC) against HEK293 cells stably expressing human CLD18A2 

(HEK293-CLD18A2) or human CLD18A1 (HEK293-CLD18A1). 
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cytotoxicity (CDC) against KATO-III cells endogenously expressing human CLD18A2. Cells 
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method. PI was added to a final concentration of 2,5 f..lglml. For flow cytometry a BD 

F ACSArray flow cytometer was used (BD Biosciences, Mountain View, CA). At least 10000 

events were collected for analysis with cell debris excluded by adjustment of the forward 

25 sideward scatter (FSC/SSC) threshold. Specific lysis was calculated by the following 

formula: specific lysis = (% PI-positive cells in sample - % PI-positive cells in sample with 

heat inactivated serum). Robust CDC mediated lysis was observed in particular for 163E12. 

6. Antibody-Dependent Cellular Cytotoxicity (ADCC) 

30 Hybridoma supernatants were analyzed for their capability to induce antibody-dependent 

cellular cytotoxicity (ADCC) against HEK293 cells stably expressing human CLD 18A2 

(HEK293-CLD18A2) or human CLD18A1 (HEK293-CLD18Al). 
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a. Enrichment of human peripheral blood mononuclear cells: Human blood from healthy 

donors was diluted twice in phosphate buffer (PBS) and blood cells were layered on Ficoll 

(Lymphocyte Separation Medium 1077 g/ml, PAA Laboratories, cat. no. J15-004). Peripheral 

blood mononuclear cells (MNCs) were collected from the interphase, washed and 

5 resuspended in RPMI 1640 culture medium supplemented with 10% heat-inactivated fetal 

calf serum, 2 mM L- glutamine. 

b. ADCC set up: Target cells were labeled with with a fluorescence enhancing ligand 

(BADTA, Perkin Elmer cytotoxicity assay kit DELFIA EuTDA Cytotoxicity Reagents, cat. 

10 	no. AD0116) for 30 minutes. After extensive washing in RPMI-10 supplemented with 10 mM 

probenecid (Sigma, cat. no. P8761), 10-20 mM HEPES, and 10% heat-inactivated fetal calf 

serum, the cells were adjusted to 1 x 105  cells/ml. Labeled target cells, effector cells (MNCs), 

and supernatants containing monoclonal antibodies adjusted to a concentration of 10 mg/m1 

were added to round-bottom microtiter plates. For isolated effector cells, an effector to target 

15 	(E:T) ratio of 100:1 (data not shown for 50:1 and 25:1) was used. After incubation (2 hours, 

37°C), assays were stopped by centrifugation, and fluorescence ligand release from duplicates 

was measured in europium counts in a time-resolved fluorometer. Percentage of cellular 

cytotoxicity was calculated using the following formula: % specific lysis = (experimental 

release counts - spontaneous release counts) / (maximal release counts - spontaneous release 

20 	counts) x 100, with maximal fluorescence ligand release determined by adding Triton X-100 

(0,25% final concentration) to target cells, and spontaneous release measured in the absence 

of antibodies and effector cells. Figure 22 shows that monoclonal antibodies 26B5, 37H8, 

38G5, 47D12, and 61C2 mediate ADCC against HEK293-CLD18A2 cells. In contrast, these 

antibodies induce no significant or only low level cytotoxicity on CLD18A1 targets 

25 	demonstrating a CLD18A2 specific ADCC (Figure 23). 

7. Proliferation Inhibition 

Purified murine monoclonal antibodies were analyzed for their capability to inhibit cell 

growth of KATO-III cells endogenously expressing human CLD18A2. 

30 	lx104  target cells endogenously expressing CLD18A2 (KATO-III) were cultured in the 

presence of approximatly 10µg monoclonal antibodies. 

DELFIA Cell Proliferation Kit (Perkin-Elmer, Cat. No. AD0200) is a non-isotopic 

immunoassay based on the measurement of 5-bromo-2'-deoxyuridine (BrdU) incorporation 

during DNA synthesis of proliferating cells in microplates. Incorporated BrdU is detected 
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7. Proliferation Inhibition 

Purified murine monoclonal antibodies were analyzed for their capability to inhibit cell 

growth of KA TO-III cells endogenously expressing human CLD 18A2. 

30 1 x 1 04 target cells endogenously expressing CLD 18A2 (KA TO-III) were cultured in the 

presence of approximatly 1 Oflg monoclonal antibodies. 

DELFIA Cell Proliferation Kit (Perkin-Elmer, Cat. No. AD0200) is a non-isotopic 

immunoassay based on the measurement of 5-bromo-2' -deoxyuridine (BrdU) incorporation 
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using europium labelled monoclonal antibody. To allow antibody detection cells are fixed and 

DNA denatured using Fix solution. Unbound antibody is washed away and DELFIA inducer 

is added to dissociate europium ions from the labelled antibody into solution, where they form 

highly fluorescent chelates with components of the DELFIA Inducer. The fluorescence 

	

5 	measured - utilizing time-resolved fluorometry in the detection - is proportional to the DNA 

synthesis in the cell of each well. 

Strong inhibition of proliferation was observed with antibodies 125E1, 163E12, 45C1, 

37G11, 37H8, 28D10 and 166E2, respectively. . Moderate inhibition of proliferation was 

observed with marine antibodies 43A11, 175D10, 42E12, 26D12, 61C2 and 38H3, 

	

10 	respectively. 

8. Performance in therapeutic mouse xenograft models 

Therapeutic potential of the identified monoclonal antibodies binding specifically to 

CLD18A2 was studied in therapeutic xenograft models. 

15 

a. Early treatment of highly CLD18A2 expressing tumors in mice 

SCID mice were subcutaneously inoculated with 1 x 107  HEK293 cells stably expressing high 

levels of human CLD18A2 (HEK293-CLD18A2). Expression levels of human CLD18A2 in 

HEK293-CLD18A2 cells were comparable with expression levels in primary gastric cancers 

20 

	

	from patients. Each experimental treatment group comprised 10 mice (number of mice per 

group n=10). Therapy of mice started 3 days after tumor inoculation. 200 ps of purified 

hybridoma supernatants representing marine monoclonal antibodies 26B5, 26D12, 28D10, 

37G11, 37H8, 38G5, 39F11, 42E12, 43A11, 38H3, or 61C2 were injected once per week for 

4 weeks intravenously. Alternatively 200 pig of purified hybridoma supernatants containing 

25 

	

	murine monoclonal antibodies 45C1, 125E1, 163E12, 166E2, or 175D10 were administered 

twice per week for 6 weeks by alternating intravenous and intraperitoneal injection. Tumor 

growth of treated mice was monitored twice per week (Tumor Volume = Length x Width x 

Width divided by 2 in mm3). The mice were killed if the tumor reached a volume of 500 mm3  

or in case of severe morbidity. Fig. 24 exemplifies robust inhibition of HEK293-CLD18A2 

30 

	

	tumor cell growth by antibodies of the invention. Fig. 25A and 25B show prolongation of 

survival by treatment with antibodies of the invention in an early treatment xenograft model 

using HEK293-CLD18A2 cells. 
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levels of human CLD18A2 (HEK293-CLD18A2). Expression levels of human CLD18A2 in 
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37Gll, 37H8, 38G5, 39F11, 42E12, 43All, 38B3, or 61C2 were injected once per week for 

4 weeks intravenously. Alternatively 200 J.lg of purified hybridoma supernatants containing 

25 murine monoclonal antibodies 45Cl, 125El, 163E12, 166E2, or 175DIO were administered 

twice per week for 6 weeks by alternating intravenous and intraperitoneal injection. Tumor 

growth of treated mice was monitored twice per week (Tumor Volume = Length x Width x 

Width divided by 2 in mm3
). The mice were killed if the tumor reached a volume of 500 rnm3 

or in case of severe morbidity. Fig. 24 exemplifies robust inhibition of HEK293-CLD18A2 

30 tumor cell growth by antibodies of the invention. Fig. 25A and 25B show prolongation of 

survival by treatment with antibodies of the invention in an early treatment xenograft model 

using HEK293-CLD 18A2 cells. 
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b. Late onset treatment of advanced highly CLD18A2 expressing tumors in mice 

The same tumor xenograft model based on HEK.293-CLD18A2 cells was designed as a late 

therapy onset protocol as opposed to the early treatment described above. On day 27 after 

tumor cell inoculation mice were randomized in test groups each comprising 5-6 mice and 

5 	therapy was initiated with 200 fig of purified hybridoma supernatants containing murine 

monoclonal antibodies 43A11, 163E12, and 175D10, respectively. Antibodies were 

administered twice per week for 6 weeks by alternating intravenous and intraperitoneal 

injection. Also in this model antibodies of the invention were shown to inhibit tumor growth. 

For several antibodies this resulted in prolongation of survival (Fig. 26). 

10 

c. Early treatment of tumors expressing low levels of CLD18A2 

SCID mice were subcutaneously inoculated with 2 x 105  cells of the DAN-G tumor cell line, 

an infiltrating human pancreatic adenocarcinoma cell line that constitutively expresses 

CLD18A2 protein at low level. Treatment of mice (10 per group) was initiated 3 days after 

15 	tumor grafting: 200 1.1g of purified hybridoma supernatants containing murine monoclonal 

antibodies 45C1, 125E1, 163E12, 166E2, or 175D10 were administered twice per week for 6 

weeks by alternating intravenous and intraperitoneal injection. Owing to the aggressive and 

fast tumor growth of the pancreatic DAN-G tumor cell line in vivo mice developed tumor 

cachexia and died within a few days. Even though, as a consequence, the window for 

2 0 	measuring therapeutic effects was narrow, tumor growth inhibition and prolonged survival 

mediated by antibodies of the invention was also observed in this model (Fig. 27A and 27B). 

d. Antibodies of the invention do not elicit side effects in mice 

A murine CLD18A2-specific primer pair (s: CTA CCA AGG GCT ATG GCG TTC, as: GCA 

2 5 	CCG AAG GTG TAC CTG GTC) was used in RT-PCR analyses to amplify cDNA derived 

from a comprehensive panel of normal mouse tissues (see Fig. 28). 

Expression of murine CLD18A2 was not detectable in any tested normal tissues, except 

stomach (see Fig. 28). Furthermore, an CLD 18A2 specific antibody, which crossreacts with 

human and mouse CLD18A2, was used for immunohistochemical analysis of CLD18A2 

3 0 	expression in a large panel of normal mouse tissues (see Tab. 3). Except for normal gastric 

tissue all tested normal tissues show no CLD18A2 expression. As we observed for the human 

CLD18A2, we also found for the mouse counterpart that while the surface epithelia- and 

deeper crypt cells express CLD18A2 at their cell surface, the central neck region is CLD18A2 

negative (see Fig. 29 A-C). In summary, tissue distribution of CLD18A2 appears to be 
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stomach (see Fig. 28). Furthermore, an CLD 18A2 specific antibody, which crossreacts with 

human and mouse CLD18A2, was used for immunohistochemical analysis of CLD18A2 

30 expression in a large panel of normal mouse tissues (see Tab. 3). Except for normal gastric 

tissue all tested normal tissues show no CLD 18A2 expression. As we observed for the human 

CLD 18A2, we also found for the mouse counterpart that while the surface epithelia- and 

deeper crypt cells express CLD 18A2 at their cell surface, the central neck region is CLD 18A2 

negative (see Fig. 29 A-C). In summary, tissue distribution of CLD18A2 appears to be 
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identical in men and mice. 

Tab. 3: CLD18 expression within murine normal tissues as analysed by immunhistochemistry 

tissue 

cerebellum 

cerebrum 

colon 

esophagus 

heart 

kidney 

liver 

lung 

lymph node 

ovary 

pancreas 

skeletal muscle 

spleen 

stomach 

thymus 

bladder 

CLD 18 expression 

	

5 	We further investigated potential side effects mediated by antibodies 125E1, 163E12, 166E2 

and 175D10 in mice. All of these antibodies had been previously shown by FACS analysis to 

react with the murine CLD I8A2 as well as with the human protein. 

Neither were any visible side effects observed in mice during and after treatment with these 

	

10 	antibodies, nor were any histomorphological correlates of toxicity observed in the gastric 

mucosa of antibody treated mice as compared to untreated (PBS- treated) mice (see Figure 

30). 

9. Chi erization of antibodies 

15 

a. Generation of mouse/human chimeric monoclonal antibodies 

Total RNA and subsequently single stranded cDNA was prepared from human peripheral 

blood mononuclear cells (PBMC) and from human spleen tissue by standard methods known 

to those skilled in the art, for example by using RNeasy Midi Kit (Qiagen) and Superscript II 

2 0 	reverse transcriptase (Invitrogen). 
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and 175D 10 in mice. All of these antibodies had been previously shown by F ACS analysis to 

react with the murine CLD 18A2 as well as with the human protein. 

Neither were any visible side effects observed in mice during and after treatment with these 

10 antibodies, nor were any histomorphological correlates of toxicity observed in the gastric 

mucosa of antibody treated mice as compared to untreated (PBS- treated) mice (see Figure 

30). 

15 

9. Chimerization of antibodies 

a. Generation of mouselhuman chimeric monoclonal antibodies 

Total RNA and subsequently single stranded cDNA was prepared from human peripheral 

blood mononuclear cells (PBMC) and from human spleen tissue by standard methods known 

to those skilled in the art, for example by using RNeasy Midi Kit (Qiagen) and Superscript II 

20 reverse transcriptase (Invitrogen). 
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The constant region of the human kappa light chain was amplified from PBMC cDNA by 

PCR. The sense oligomer (SEQ ID NO:38) added a BamHI restriction site at the 5' end of the 

constant region and changed the original nucleic acid sequence 5'-CGAACT-3' coding for the 

5 	first two amino acids (Arg-Thr) of the constant region into 5'-CGTACG-3', generating a 

BsiWI restriction site without changing the amino acid sequence. The antisense oligomer 

(SEQ ID NO:39) included a stop codon and added a NotI restriction site at the 3' end of the 

amplified constant region. The PCR product as well as a standard expression vector (for 

example pcDNA3.1(+), Invitrogen) were sequentially incubated with BamHI and NotI 

10 	restriction enzymes. The vector was additionally treated with calf intestinal alkaline 

phosphatase to prevent recirculation. The constant region was finally ligated into the vector, 

so that any forthcoming fusion of a variable region in front of the constant region is now 

possible via a HindIII restriction site (5'-AAGCTT-3') from the residual vector multiple 

cloning site and via the BsiWI restriction site (5'-CGTACG-3') generated with the PCR 

15 	product. The sequence of the human kappa light chain constant region inserted into the vector 

is listed as SEQ ID NO:40, the amino acid sequence of the human kappa constant region is 

listed as SEQ ID NO:41. 

The constant region of the human gamma-1 heavy chain was amplified from spleen cDNA by 

2 0 

	

	PCR. The 5' phosphorylated sense oligomer (SEQ ID NO:42) was placed over the naturally 

occurring Apal restriction site, located 11 nucleotides downstream of the beginning of the 

constant region, and added a HindIII restriction site at the 5' end of the amplified part of the 

constant region. The 5' phosphorylated antisense oligomer (SEQ ID NO: 43) included a stop 

codon and added a NotI restriction site at the 3' end of the thus amplified constant region. The 

2 5 

	

	thus generated PCR product was blunt ended and 5' phosphorylated. The amplified gamma 

constant region was verified to be of the IgG1 subclass by PCR with a discriminating 

antisense oligomer (SEQ ID NO: 44) and by sequencing. A standard expression vector (for 

example pcDNA3.1(+)/Hygro, Invitrogen) with a different antibiotic resistance (for example 

hygromycin) than that of the vector used for expression of the light chain (for example 

3 0 

	

	neomycin) was incubated with PmeI restriction enzyme to completely remove the multiple 

cloning site leaving blunt ends. The vector was additionally treated with calf intestinal 

alkaline phosphatase to prevent recirculation. The constant region was finally ligated into the 

vector, so that any forthcoming fusion of a variable region in front of the constant region is 

now possible via the HindIII restriction site (5' -AAGCTT-3') and via the Apal restriction site 
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The constant region of the human kappa light chain was amplified from PBMC cDNA by 

PCR. The sense oligomer (SEQ ID NO:38) added a BamHI restriction site at the 5' end of the 

constant region and changed the original nucleic acid sequence 5' -CGAACT -3' coding for the 

5 first two amino acids (Arg-Thr) of the constant region into 5' -CGT ACG-3', generating a 

BsiWI restriction site without changing the amino acid sequence. The antisense oligomer 

(SEQ ID NO:39) included a stop codon and added a Not! restriction site at the 3' end of the 

amplified constant region. The PCR product as well as a standard expression vector (for 

example pcDNA3.l(+), Invitrogen) were sequentially incubated with BamHI and NotI 

10 restriction enzymes. The vector was additionally treated with calf intestinal alkaline 

phosphatase to prevent recirculation. The constant region was finally ligated into the vector, 

so that any forthcoming fusion of a variable region in front of the constant region is now 

possible via a HindIII restriction site (5'-AAGCTT-3') from the residual vector multiple 

cloning site and via the BsiWI restriction site (5'-CGTACG-3') generated with the PCR 

15 product. The sequence of the human kappa light chain constant region inserted into the vector 

is listed as SEQ ID NO:40, the amino acid sequence of the human kappa constant region is 

listed as SEQ ID NO:41. 

The constant region of the human garnma-l heavy chain was amplified from spleen cDNA by 

20 PCR. The 5' phosphorylated sense oligomer (SEQ ID NO:42) was placed over the naturally 

occurring ApaI restriction site, located 11 nuc1eotides downstream of the beginning of the 

constant region, and added a HindIII restriction site at the 5' end of the amplified part of the 

constant region. The 5' phosphorylated antisense oligomer (SEQ ID NO: 43) included a stop 

codon and added a NotI restriction site at the 3' end of the thus amplified constant region. The 

25 thus generated PCR product was blunt ended and 5' phosphorylated. The amplified gamma 

constant region was verified to be of the IgG 1 subclass by PCR with a discriminating 

antisense oligomer (SEQ ID NO: 44) and by sequencing. A standard expression vector (for 

example pcDNA3.l (+ )lHygro, Invitrogen) with a different antibiotic resistance (for example 

hygromycin) than that of the vector used for expression of the light chain (for example 

30 neomycin) was incubated with PmeI restriction enzyme to completely remove the mUltiple 

cloning site leaving blunt ends. The vector was additionally treated with calf intestinal 

alkaline phosphatase to prevent recirculation. The constant region was finally ligated into the 

vector, so that any forthcoming fusion of a variable region in front of the constant region is 

now possible via the HindIII restriction site (5' -AAGCTT-3') and via the ApaI restriction site 
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(5'-GGGCCC-3'), both generated with the PCR product. The correct orientation of the 

constant region in the vector, i.e. suitable for the preceeding promoter of the vector, was 

verified by sequencing. Due to the position of the Apal restriction site, any amplification of a 

variable region for this purpose has to include the first 11 nucleotides of the sequence of the 

	

5 	human gamma-1 constant region in addition to the sequence of the Apal site. The sequence of 

the thus amplified human gamma-1 heavy chain constant region inserted into the vector is 

listed as SEQ ID NO:45, the amino acid sequence of the thus expressed human gamma-1 

constant region is listed as SEQ ID NO: 46. 

	

10 	Tab. 4: mouse hybridoma cell lines used for antibody cloning 

oligomer 	pair 	in 

clone mAb Isotype variable region 	PCR chimerized antibody 

heavy 

chain 43A11 182-D1106-062 IgG2a SEQ ID NO:55, 132 SEQ ID NO:70, 71 SEQ ID NO:100, 115 

163E12 182-D1106-294 IgG3 SEQ ID NO:56, 133 SEQ ID NO:72, 73 SEQ ID NO:101, 116 

125E1 182-D1106-279 IgG2a SEQ ID NO:57, 134 SEQ ID NO:74, 75 SEQ ID NO:102, 117 

166E2 182-D1106-308 IgG3 SEQ ID NO:59, 136 SEQ ID NO:78, 79 SEQ ID NO:104, 119 

175D10 182-D1106-362 IgG I SEQ ID NO:58, 135 SEQ ID NO:76, 77 SEQ ID NO:103, 118 

45C1 182-D758-187 IgG2a SEQ ID NO:60, 137. SEQ ID NO:80,81 SEQ ID NO:105, 120 

light 

chain 43A11 182-D1106-062 IgK SEQ ID NO:62, 139 SEQ ID NO:84, 85 SEQ ID NO:107, 122 

163E12 182-D1106-294 IgK SEQ ID NO:61, 138 SEQ ID NO:82, 83 SEQ ID NO:106, 121 

125E1 182-D1106-279 IgK SEQ ID NO:63, 140 SEQ ID NO:86, 87 SEQ ID NO:108, 123 

166E2 182-D1106-308 IgK SEQ ID NO:66, 143 SEQ ID NO:92, 93 SEQ ID NO:111, 126 

175D10 182-D1106-362 IgK SEQ ID NO:65, 142 SEQ ID NO:90, 91 SEQ ID NO:110, 125 

45C1 I82-D758-187 IgK SEQ ID NO:64, 141 SEQ ID NO:88, 89 SEQ ID NO:109, 124 

45C1 182-D758-187 IgK SEQ ID NO:67, 144 SEQ ID NO:94, 95 SEQ ID NO:112, 127 

45C1 182-D758-187 IgK SEQ ID NO:68, 145 SEQ ID NO:96, 97 SEQ ID NO:113, 128 

45C1 182-D758-187 IgK SEQ ID NO:69, 146 SEQ ID NO:98, 99 SEQ ID NO:114, 129 

Corresponding to their murine counterparts the chimeric monoclonal antibodies were named 

adding the prefix "ch-" e.g. ch-43A11, ch-163E12, ch-125E1, ch-166E2, ch-175D10, ch-

45C1. 

Amplification of the murine variable regions of light and heavy chains was carried out 

according to the "step-out PCR" method described in Matz et al. (Nucleic Acids Research, 

1999, Vol. 27, No. 6). For this, total RNA was prepared from monoclonal hybridoma cell 

15 
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(5' -GGGCCC-3 '), both generated with the PCR product. The correct orientation of the 

constant region in the vector, i.e. suitable for the preceeding promoter of the vector, was 

verified by sequencing. Due to the position of the ApaI restriction site, any amplification of a 

variable region for this purpose has to include the first 11 nucleotides of the sequence of the 

5 human gamma-l constant region in addition to the sequence of the ApaI site. The sequence of 

the thus amplified human gamma-l heavy chain constant region inserted into the vector is 

listed as SEQ ID NO:45, the amino acid sequence of the thus expressed human gamma-l 

constant region is listed as SEQ ID NO: 46. 

10 Tab. 4: mouse hybridoma cell lines used for antibody cloning 

I 

15 

oligomer pair in 

clone mAb Isotype variable region PCR chimerized antibody 

heavy 

chain 43AII 182-DlI06-062 IgG2a SEQ ID NO:55, 132 SEQ ID NO:70, 71 SEQIDNO:I00,115 

163E12 182-DlI06-294 IgG3 SEQ ID NO:56, 133 SEQ ID NO:72, 73 SEQ ID NO:I01, 116 

125EI 182-DlI06-279 IgG2a SEQ ID NO:57, 134 SEQ ID NO:74, 75 SEQ ID NO:I02, 117 

166E2 182-DlI06-308 IgG3 SEQ ID NO:59, 136 SEQ ID NO:78, 79 SEQ ID NO:I04, 119 

175010 182-0 II 06-362 IgGI SEQ ID NO:58, 135 SEQ ID NO:76, 77 SEQ ID NO:I03, 118 

45Cl 182-0758-187 JgG2a SEQ ID NO:60, 137 ' SEQ ID NO:80,81 SEQ ID NO:I05, 120 

light 

chain 43Al1 182-01106-062 IgK SEQ ID NO:62, 139 SEQ ID NO:84, 85 SEQ 10 NO:I07, 122 

163E12 182-DlI06-294 IgK SEQ IDNO:61, 138 SEQ ID NO:82, 83 SEQ ID NO:I06, 121 

125EI 182-DlI06-279 IgK SEQ ID NO:63, 140 SEQ ID NO:86, 87 SEQ ID NO: 108, 123 

1 66E2 182-01106-308 IgK SEQ ID NO:66, 143 SEQ ID NO:92, 93 SEQIDNO:111,126 

175010 182-DlI06-362 IgK SEQ ID NO:65, 142 SEQ ID NO:90, 91 SEQIDNO:110,125 

45CI 182-0758-187 IgK SEQ ID NO:64, 141 SEQ ID NO:88, 89 SEQ ID NO: 109, 124 

45CI 182-0758-187 IgK SEQ ID NO:67, 144 SEQ ID NO:94, 95 SEQ ID NO: 112, 127 

45CI 182-0758-187 IgK SEQ ID NO:68, 145 SEQ ID NO:96, 97 SEQ ID NO: 113, 128 

45CI 182-0758-187 IgK SEQ ID NO:69, 146 SEQ ID NO:98, 99 SEQ ID NO: 114, 129 

Corresponding to their murine counterparts the chimeric monoclonal antibodies were named 

adding the prefix "ch-" e.g. ch-43All, ch-163E12, ch~125El, ch-166E2, ch-175DIO, ch-

45Cl. 

Amplification of the murme variable regions of light and heavy chains was carried out 

according to the "step-out PCR" method described in Matz et al. (Nucleic Acids Research, 

1999, Vol. 27, No.6). For this, total RNA was prepared from monoclonal hybridoma cell 

110 



lines (see Tab. 4) by standard methods known to those skilled in the art, for example with the 

use of RNeasy Mini Kit (Qiagen). Single stranded cDNA was prepared according to the 

"template-switch" method also described in Matz et al. (Nucleic Acids Research, 1999, Vol. 

27, No. 6, 1558). In addition to an (dT)30 oligomer (SEQ ID NO: 47), it included a 

5 	DNA/RNA hybrid oligomer (SEQ ID NO: 48) serving as an 5' adaptor for template switching 

during polymerization of the cDNA strand. In this adaptor oligomer the last three nucleotides 

were ribo- instead of deoxyribonucleotides. The subsequent "step-out PCR" used an antisense 

oligomer targeted to the constant region of the mouse kappa chain or to the constant region of 

the subclasses 1, 2a or 3 of the gamma chains (SEQ ID NO: 49 to 52, respectively). The IgG 

10 	subclass of the murine monoclonal antibody produced by the hybridoma cell lines was afore 

immunologically analyzed with IsoStrip (see Example 1), and the appropriate antisense 

oligomer was chosen accordingly (see Tab. 4). A primer mix served as the sense oligomer in 

the "step-out PCR", comprising the two oligomers listed in SEQ ID NO: 53 and 54. Some 

hybridoma cell lines expressed more than one heavy or light chain (in addition to the chains 

15 	expressed by the myeloma cell line used for the generation of hybridomas). Table 4 

summarizes the SEQ ID NOs of the cloned and sequenced variable regions of the murine 

antibody chains (SEQ ID NO: 55 to 69 and SEQ ID NO: 132 to 146) and of the cloned and 

sequenced full-length chimieric antibody chains (SEQ ID NO: 100 to 129). 

20 	The identified murine variable regions were then amplified by PCR omitting the 5' UTR and 

the 3' mouse constant region, adding restriction sites to the ends which allowed subcloning 

into the prepared expression vectors carrying the human constant regions. In addition, the 

sense oligomers provided a consensus Kozak sequence (5'-GCCGCCACC-3' or 5'-

AGCCACC-3') and the antisense oligomers for heavy chain variable regions included the 

25 	first 11 nucleotides of the human gamma-1 constant region in addition to the ApaI restriction 

site (see Tab. 4, SEQ ID NO: 70 to 99). Kappa light chain variable regions were cloned using 

HindIII and BsiWI restriction enzymes, gamma heavy chain variable regions demanded 

HindIII and ApaI restriction enzymes. The heavy gamma chain variable region of monoclonal 

antibody 45C1 contained an internal HindlIl restriction site — here, the compatible BsaI 

30 	enzyme was used instead (see SEQ ID NO: 80). SEQ ID NO: 100 to 114 show the nucleic 

acid sequences of the resulting chimerized antibodies (see Tab. 4). SEQ ID NO: 115 to 129 

show the amino acid sequences of the accordingly expressed chimerized antibodies (see Tab. 

4). 
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lines (see Tab. 4) by standard methods known to those skilled in the art, for example with the 

use of RNeasy Mini Kit (Qiagen). Single stranded cDNA was prepared according to the 

"template-switch" method also described in Matz et al. (Nucleic Acids Research, 1999, Vol. 

27, No.6, 1558). In addition to an (dT)30 oligomer (SEQ ID NO: 47), it included a 

5 DNAIRNA hybrid oligomer (SEQ ID NO: 48) serving as an 5' adaptor for template switching 

during polymerization of the cDNA strand. In this adaptor oligomer the last three nucleotides 

were ribo- instead of deoxyribonucleotides. The subsequent "step-out PCR" used an antisense 

oligomer targeted to the constant region of the mouse kappa chain or to the constant region of 

the subclasses 1, 2a or 3 of the gamma chains (SEQ ID NO: 49 to 52, respectively). The IgG 

10 subclass of the murine monoclonal antibody produced by the hybridoma cell lines was afore 

immunologically analyzed with IsoStrip (see Example 1), and the appropriate antisense 

oligomer was chosen accordingly (see Tab. 4). A primer mix served as the sense oligomer in 

the "step-out PCR", comprising the two oligomers listed in SEQ ID NO: 53 and 54. Some 

hybridoma cell lines expressed more than one heavy or light chain (in addition to the chains 

15 expressed by the myeloma cell line used for the generation of hybridomas). Table 4 

summarizes the SEQ ID NOs of the cloned and sequenced variable regions of the murine 

antibody chains (SEQ ID NO: 55 to 69 and SEQ ID NO: 132 to 146) and of the cloned and 

sequenced full-length chimieric antibody chains (SEQ ID NO: 100 to i 29). 

2 a The identified murine variable regions were then amplified by PCR omitting the 5' UTR and 

the 3' mouse constant region, adding restriction sites to the ends which allowed subcloning 

into the prepared expression vectors carrying the human constant regions. In addition, the 

sense oligomers provided a consensus Kozak sequence (5'-GCCGCCACC-3' or 5'­

AGCCACC-3') and the antisense oligomers for heavy chain variable regions included the 

25 first 11 nucleotides of the human gamma-I constant region in addition to the ApaI restriction 

site (see Tab. 4, SEQ ID NO: 70 to 99). Kappa light chain variable regions were cloned using 

HindlII and BsiWI restriction enzymes, gamma heavy chain variable regions demanded 

HindIII and ApaI restriction enzymes. The heavy gamma chain variable region of monoclonal 

antibody 45C 1 contained an internal HindIII restriction site - here, the compatible BsaI. 

30 enzyme was used instead (see SEQ ID NO: 80). SEQ ID NO: 100 to 114 show the nucleic 

acid sequences of the resulting chimerized antibodies (see Tab. 4). SEQ ID NO: 115 to 129 

show the amino acid sequences of the accordingly expressed chimerized antibodies (see Tab. 

4). 
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b. Generation and production of chimeric antibodies against CLD18 

Mammalian cell lines producing chimeric antibodies with CLD18 specificity were generated. 

The cell lines derived from HEK293T cells (ATCC CRL-11268). One day before 

transfection, 2.5 x 107  cells were plated in a 14.5 cm tissue culture dish and cultured in 20 ml 

5 	of complete medium, or alternatively 1 x 107  cells were plated in a 10 cm tissue culture dish 

and cultured in 10 ml of complete medium, or alternatively 0.6 x 106  cells were plated in a 

well of a 12-well tissue plate and cultured in 2-3 ml of complete medium (complete medium: 

DMEM:F12 medium supplemented with 10% FBS without antibiotics). The recommended 

cell density at the time of transfection should be 90% confluence. Immediately before 

10 	transfection, medium was replaced by fresh medium. HEK293T cells were transfected with 

transfection reagents, e.g. Lipofectamine 2000 (Invitrogen, 11668-019) or alternatively 

Polyethylenimine (Sigma-Aldrich, 408727). Exemplified for transfection of HEK293T cells a 

total DNA amount of 110 fis or 296 µg was used for a 14.5 cm tissue dish, and the ratio of 

transfection agent to DNA was 1:2.5 and 1:12 for Lipofectamine 2000 and PEI, respectively. 

15 	24 h after transfection medium was replaced with a GMP suitable medium, e.g. X-Vivo 15 

(Cambrex) or a chemical defined medium like Pro293a (Cambrex) without serum. 

Transfected HEK293T cells producing chimeric monoclonal antibodies against CLD18 were 

cultured for further 96 h. Crude supernatants were harvested, sterile filtered and purified by 

protein A-sepharose. Antibody concentration was determined by BCA Assay and purity 

20 	checked by sodium dodecylsulphate gel electrophoresis and coomassie staining. 

c. Binding Characteristics of Chimeric Monoclonal Antibodies 

Binding specificity of the cloned and generated chimeric monoclonal antibodies to CLD18A2 

was analyzed by flow cytometry as described in Example 3. HEK293 living cells stably 

25 expressing human CLD18A2 (HEK293-CLD18A2) and HEK293 cells stably expressing 

human CLD I 8A1 (SEQ ID NOs: 7, 8) (HEK293-CLD18A1) were incubated for 30 min. at 

4°C with purified HEK293T cell culture supernatants containing chimeric monoclonal 

antibodies, followed by incubation with APC-conjugated F(ab')2  fragment goat anti-human 

IgG Fcy secondary antibody and counterstained with PI. Binding was assessed by flow 

30 	cytometry using a BD FACSArray. 

Similarly, endogenously CLD18A2 expressing human tumor cell lines, for example KATO- 

III and NUGC-4 cells, were analyzed by flow cytometry. 
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b. Generation and production of chimeric antibodies against CLD18 

Mammalian cell lines producing chimeric antibodies with CLD 18 specificity were generated. 

The cell lines derived from HEK293T cells (ATCC CRL-11268). One day before 

transfection, 2.5 x 107 cells were plated in a 14.5 cm tissue culture dish and cultured in 20 ml 

5 of complete medium, or alternatively 1 x 107 cells were plated in a 10 cm tissue culture dish 

and cultured in 10 ml of complete medium, or alternatively 0.6 x 106 cells were plated in a 

well of a 12-well tissue plate and cultured in 2-3 ml of complete medium (complete medium: 

DMEM:F12 medium supplemented with 10% FBS without antibiotics). The recommended 

cell density at the time of transfection should be 90% confluence. Immediately before 

10 transfection, medium was replaced by fresh medium. HEK293T cells were transfected with 

transfection reagents, e.g. Lipofectamine 2000 (Invitrogen, 11668-019) or alternatively 

Polyethylenimine (Sigma-Aldrich, 408727). Exemplified for transfection ofHEK293T cells a 

total DNA amount of 110 j..1g or 296 Ilg was used for a 14.5 cm tissue dish, and the ratio of 

transfection agent to DNA was 1 :2.5 and 1: 12 for Lipofectamine 2000 and PEl, respectively. 

15 24 h after transfection medium was replaced with a GMP suitable medium, e.g. X-Vivo 15 

(Cambrex) or a chemical defined medium like Pr0293a (Cambrex) without serum. 

Transfected HEK293T cells producing chimeric monoclonal antibodies against CLD18 were 

cultured for further 96 h. Crude supernatants were harvested, sterile filtered and purified by 

protein A-sepharose. Antibody concentration was determined by BCA Assay and purity 

20 checked by sodium dodecylsulphate gel electrophoresis and coomassie staining. 

c. Binding Characteristics of Chimeric Monoclonal Antibodies 

Binding specificity of the cloned and generated chimeric monoclonal antibodies to CLD 18A2 

was analyzed by flow cytometry as described in Example 3. HEK293 living cells stably 

25 expressing human CLD 18A2 (HEK293-CLD 18A2) and HEK293 cells stably expressing 

human CLD18Al (SEQ ID NOs: 7, 8) (HEK293-CLDI8Al) were incubated for 30 min. at 

4°C with purified HEK293T cell culture supernatants containing chimeric monoclonal 

antibodies, followed by incubation with APe-conjugated F(ab')2 fragment goat anti-human 

IgG Fcr secondary antibody and counterstained with PI. Binding was assessed by flow 

30 cytometry using a BD F ACSArray. 

Similarly, endogenously CLD18A2 expressing human tumor cell lines, for example KATO­

III and NUGC-4 cells, were analyzed by flow cytometry. 
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Fig. 31A and B show flowcytometric analyses of chimeric antibodies ch-43A11, ch-125E1, 

ch-163E12, eh-166E2, and ch-175D10. All of them show native epitope recognition and 

exhibit specific and strong binding to CLD18A2 but not CLD18A1 expressing cells. 

	

5 	d. Complement Dependent Cytotoxicity (CDC) 

Serum for complement lysis was prepared by drawing blood from healthy volunteers into 

Serum-Monovette vacutainer tubes (Sarstedt, Niirrnbrecht, Germany) which were then 

centrifuged at 600 g for 20 min. Serum was harvested and stored at -20°C. Control serum was 

heat inactivated at 56°C for 30 min before storage. 

	

10 	Protein A-sepharose-purified chimeric antibodies of this invention were analyzed for their 

capability to induce complement dependent cytotoxicity (CDC) against KATO-III cells 

endogenously expressing human CLD18A2, as well as stably transfected CHO-CLD18A2 

cells. Cells were incubated with monoclonal antibodies eh-163E12, eh-166E2, and ch-

175D10, respectively, in a final concentration of 2.5 pig/m1 to 35 1.1g/m1 for 30 min. at 37°C. 

	

15 	20% human serum in RPMI was added to the cells and incubated for another 30 min. at 37°C. 

Thereafter, dead and living cells were discriminated by PI staining in a final concentration of 

2.5 µg/m1 and percentage of antibody-mediated cell lysis was determined by flow cytometry. 

For flow cytometric analysis a BD FACSArray flow cytometer was used (BD Biosciences, 

Mountain View, CA). At least 10000 events were collected for analysis with cell debris 

20 	excluded by adjustment of the forward sideward scatter (FSC/SSC) threshold. Specific lysis 

was calculated by the following formula: specific lysis = (% PI-positive cells in sample - 

PI-positive cells in sample with heat inactivated serum). Specific lysis mediated by CDC was 

shown for several antibodies. All three antibodies mediated robust CDC on CHO-CLD18A2 

cells (Figure 32). On KATO-III cells antibodies ch-163E12 and ch-175D10 were inducers of 

25 	robust CDC. 

e. Antibody-Dependent Cellular Cytotoxicity (ADCC) 

FPLC-purified, chimeric antibodies of the invention were analyzed for their capability to 

induce antibody-dependent cellular cytotoxicity (ADCC) against KATO-III cells 

30 	endogenously expressing human CLD18A2. 

Human blood from healthy donors was diluted twice in phosphate buffer (PBS) and blood 

cells were layered on Ficoll (1077 g/ml, Pharmacia). After centrifugation, peripheral blood 

mononuclear cells (PBMC) were collected from the interphase, washed and resuspended in 

35 	X-Vivo-15 culture medium supplemented with 5% heat-inactivated human serum. 
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Fig. 31A and B show flowcytometric analyses of chimeric antibodies ch-43 A 1 1, ch-125El, 

ch-163E12, ch-166E2, and ch-175D10. All of them show native epitope recognition and 

exhibit specific and strong binding to CLD 18A2 but not CLD 18A 1 expressing cells. 

5 d. Complement Dependent Cytotoxicity (CDC) 

Serum for complement lysis was prepared by drawing blood from healthy volunteers into 

Serum-Monovette vacutainer tubes (Sarstedt, Niirmbrecht, Germany) which were then 

centrifuged at 600 g for 20 min. Serum was harvested and stored at -20°e. Control serum was 

heat inactivated at 56°C for 30 min before storage. 

10 Protein A-sepharose-purified chimeric antibodies of this invention were analyzed for their 

capability to induce complement dependent cytotoxicity (CDC) against KA TO-III cells 

endogenously expressing human CLD 18A2, as well as stably transfected CHO-CLD 18A2 

cells. Cells were incubated with monoclonal antibodies ch-163E12, ch-166E2, and ch-

175DI0, respectively, in a final concentration of2.5 Jlg/ml to 35 Jlg/ml for 30 min. at 37°C. 

15 20% human serum in RPMI was added to the cells and incubated for another 30 min. at 37°C. 

Thereafter, dead and living cells were discriminated by PI staining in a final concentration of 

2.5 Jlg/ml and percentage of antibody-mediated cell lysis was determined by flow cytometry. 

For flow cytometric analysis a BD F ACSArray flow cytometer was used (BD Biosciences, 

Mountain View, CA). At least 10000 events were collected for analysis with cell debris 

20 excluded by adjustment of the forward sideward scatter (FSC/SSC) threshold. Specific lysis 

was calculated by the following formula: specific lysis = (% PI-positive cells in sample - % 

PI-positive cells in sample with heat inactivated serum). Specific lysis mediated by CDC was 

shown for several antibodies. All three antibodies mediated robust CDC on CHO-CLD 18A2 

cells (Figure 32). On KATO-III cells antibodies ch-163E12 and ch-175DI0 were inducers of 

25 robust CDC. 

e. Antibody-Dependent Cellular Cytotoxicity (ADCC) 

FPLC-purified, chimeric antibodies of the invention were analyzed for their capability to 

induce antibody-dependent cellular cytotoxicity (ADCC) against KA TO-III cells 

30 endogenously expressing human CLD 18A2. 

Human blood from healthy donors was diluted twice in phosphate buffer (PBS) and blood 

cells were layered on Ficoll (1077 glmI, Pharmacia). After centrifugation, peripheral blood 

mononuclear cells (PBMC) were collected from the interphase, washed and resuspended in 

35 X-Vivo-IS culture medium supplemented with 5% heat-inactivated human serum. 
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15h before the assay, KATO-III cells were transfected with luciferase and plated at 5 x 104  

cells/well in a white microplate. 

For the assay, effector cells (PBMC, prepared as described above) at an effector to target 

(E:T) ratio of 20:1 and FPLC-purified chimeric antibodies were added and incubated for 2 - 

	

5 	3h at 37°C, 5% CO2. Final concentration of the antibody in the well was 501.1g/ml. After 2-3h 

of pre-incubation, lucifer yellow (BD Biosciences, San Jose USA) was added at 1 mg/ml. 

Luminescence resulting from the oxidation of lucifer yellow by the luciferase of viable cells 

was measured continually for up to 6h using a microplate-reader (Infinite200, Tecan, 

Switzerland). Percentage of cellular cytotoxicity was calculated using the following formula: 

	

10 	% specific lysis = 100-((sample luminescence counts - spontaneous luminescence counts) / 

(maximal luminescence counts - spontaneous luminescence counts) x 100), with the 

spontaneous luminescence determined by adding Triton X-100 (0,2% final concentration), 

and the maximal signal measured in the absence of antibodies. 

Using this assay it was shown that monoclonal antibodies ch-163E12 and ch-175D10 mediate 

	

15 	strong ADCC on KATO-III cells (Fig. 33). 

f. Proliferation Inhibition 

FPLC-purified chimeric antibodies of the invention were analyzed for their capability to 

20 	inhibit cell growth of KATO-III cells endogenously expressing human CLD18A2. 

Target cells (KATO-III) were cultured in the presence of chimeric respective antibodies (see 

proliferation inhibition of murine antibodies, Example 7). FPLC purified chimeric antibodies 

ch-163E12 and ch-166E2 were shown to inhibit cell proliferation. 

25 	10. 	Selection of antibodies as clinical lead candidates 

Ideal clinical leads may cover a wide range of therapeutic and diagnostic applications (see 

also section IV — Uses and Methods of the Invention). According to the invention antibodies 

directed to CLD18-A2 are provided. It is shown that the antibodies provided according to the 

30 	invention offer a broad spectrum of properties regarding specificity, ability to induce CDC 

and ADCC and inhibit proliferation of cells expressing CLD18, in particular tumor cells. 

Furthermore, it has been demonstrated that chimerisation of antibodies may lead to the 

aquisition of additional Fc-dependent effector functions not present in the parental murine 

molecule. For example, it is shown herein that antibody 175D10 with murine IgG1 does not 

35 	induce complement dependent cytotoxicity (see Example 5), while ch-175D10 with human 
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I5h before the assay, KA TO-III cells were transfected with luciferase and plated at 5 x 104 

cells/well in a white microplate. 

For the assay, effector cells (PBMC, prepared as described above) at an effector to target 

(E:T) ratio of 20: 1 and FPLC-purified chimeric antibodies were added and incubated for 2 -

5 3h at 37°C, 5% CO2• Final concentration of the antibody in the well was 5011g/ml. After 2-3h 

of pre-incubation, lucifer yellow (BD Biosciences, San Jose USA) was added at Imglml. 

Luminescence resulting from the oxidation of lucifer yellow by the luciferase of viable cells 

was measured continually for up to 6h using a microplate-reader (Infinite200, Tecan, 

Switzerland). Percentage of cellular cytotoxicity was calculated using the following formula: 

10 % specific lysis = IOO-«(sarnple luminescence counts - spontaneous luminescence counts) I 

(maximal luminescence counts - spontaneous luminescence counts) x I 00), with the 

spontaneous luminescence determined by adding Triton X-IOO (0,2% final concentration), 

and the maximal signal measured in the absence of antibodies. 

Using this assay it was shown that monoclonal antibodies ch-163E12 and ch-175DIO mediate 

15 strong ADCC on KATO-III cells (Fig. 33). 

f. Proliferation Inhibition 

FPLC-purified chimeric antibodies of the invention were analyzed for their capability to 

20 inhibit cell growth ofKA TO-III cells endogenously expressing human CLD18A2. 

25 

Target cells (KATO-III) were cultured in the presence of chimeric respective antibodies (see 

proliferation inhibition of murine antibodies, Example 7). FPLC purified chimeric antibodies 

ch-163 E 12 and ch-166E2 were shown to inhibit cell proliferation. 

10. Selection of antibodies as clinical lead candidates 

Ideal clinical leads may cover a wide range of therapeutic and diagnostic applications (see 

also section IV - Uses and Methods of the Invention). According to the invention antibodies 

directed to CLD18-A2 are provided. It is shown that the antibodies provided according to the 

30 invention offer a broad spectrum of properties regarding specificity, ability to induce CDC 

and ADCC and inhibit proliferation of cells expressing CLD18, in particular tumor cells. 

Furthermore, it has been demonstrated that chimerisation of antibodies may lead to the 

aquisition of additional Fc-dependent effector functions not present in the parental murine 

molecule. For example, it is shown herein that antibody 175D 1 0 with murine IgG I does not 

35 induce complement dependent cytotoxicity (see Example 5), while ch-I75D 10 with human 



IgG1 induces specific lysis of constitutively CLD18 expressing tumor cells (see Tab. 5 and 

Tab. 6). 

Antibodies provided according to the present invention may be categorized into distinct 

classes according to their binding properties and their ability to mediate effector functions on 

5 	cells expressing CLD18. From the antibodies provided according to the present invention, 

clinical lead candidates may be selected based on their functional characteristics. An overview 

of properties for selected murine and chimeric antibodies of the invention is given in Tab. 5 

and Tab. 6, respectively. 

Clinical lead candidates of the invention may have one or more of the following properties: 

10 a) binding to human CLD18A2 but not to human CLD18A1 (e.g. 43A11, 45C1, 125E1, 

163E12, 166E2 and 175D10, and ch-43A11, ch-45C1, ch-125E1, ch-163E12, ch-166E2 

and ch-175D10). For examples, see figures 6A and 6B. 

b) binding to mouse CLD18A2 but not to mouse CLD18A1 (e.g. 125E1, 163E12, 166E2 and 

175D10). For examples, see figures 15A and 15B. 

15 	c) binding to CLD18 naturally expressed by tumor cells (e.g. 45C1, 43A11, 125E1, 163E12, 

166E2 and 175D10, and ch-45C1, ch-43A11, ch-125E1, ch-163E12, ch-166E2 and ch-

175D10). For examples, see figure 13 

d) binding to CLD18 in intercellular contact zones (e.g. 45C1, 43A11, 125E1, 163E12, 

166E2 and 175D10). For examples, see figures 12A and 12B. 

20 	e) mediating CDC induced killing of cells, which express CLD18 (e.g. 45C1, 125E1, 

163E12, 166E2 and 175D10, and ch-163E12 and ch-175D10). For examples, see figure 

32. 

f) mediate ADCC induced killing of cells expressing CLD18 (e.g. ch-163E12 and ch-

175D10). For examples, see figure 33. 

25 	g) inhibiting proliferation of cells expressing CLD18 (e.g. 45C1, 125E1, 163E12, 166E2 and 

175D10, and ch-163E12 and ch-166E2). 

h) inhibiting tumor growth in xenograft models with cells expressing CLD18 (e.g. 43A11, 

125E1, 163E12, 166E2, and 175D10). For examples, see figure 24. 

i) prolonging survival in xenograft models with cells expressing CLD18 (e.g. 43A11, 

30 	125E1, 163E12, 166E2 and 175D10). For examples, see figure 25B. 
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IgGl induces specific lysis of constitutively CLD18 expressing tumor cells (see Tab. 5 and 

Tab. 6). 

Antibodies provided according to the present invention may be categorized into distinct 

classes according to their binding properties and their ability to mediate effector functions on 

5 cells expressing CLD 18. From the antibodies provided according to the present invention, 

clinical lead candidates may be selected based on their functional characteristics. An overview 

of properties for selected murine and chimeric antibodies of the invention is given in Tab. 5 

and Tab. 6, respectively. 

Clinical lead candidates of the invention may have one or more of the following properties: 

10 a) binding to human CLD18A2 but not to human CLD18Al (e.g. 43Al1, 45Cl, 125E1, 

163E12, 166E2 and 175D10, and ch-43All, ch-45Cl, ch-125El, ch-163E12, ch-166E2 

and ch-175DIO). For examples, see figures 6A and 68. 

b) binding to mouse CLD18A2 but not to mouse CLD18Al (e.g. 125El, 163E12, 166E2 and 

175D10). For examples, see figures 15A and 158. 

15 c) binding to CLD18 naturally expressed by tumor cells (e.g. 45Cl, 43A11, 125E1, 163E12, 

166E2 and 175D10, and ch-45Cl, ch-43All, ch-125E1, ch-163E12, ch-166E2 and ch-

175D10). For examples, see figure 13 

d) binding to CLDi8 in intercellular contact zones (e.g. 45Cl, 43Al1, 125E1, 

166E2 and 175DlO). For examples, see figures 12A and 12B. 

1£:"1:'1") 
lUJL:.l":', 

20 e) mediating CDC induced killing of cells, which express CLD18 (e.g. 45Cl, 125E1, 

163E12, 166E2 and 175DlO, and ch-163E12 and ch-175DlO). For examples, see figure 

32. 

f) mediate ADCC induced killing of cells expressing CLDlS (e.g. ch-163E12 and ch-

175D10). For examples, see figure 33. 

25 g) inhibiting proliferation of cells expressing CLD18 (e.g. 45Cl, 125E1, 163E12, 166E2 and 

175DlO, and ch-163E12 and ch-166E2). 

h) inhibiting tumor growth in xenograft models with cells expressing CLD18 (e.g. 43A11, 

125E1, 163E12, 166E2, and 175DI0). For examples, see figure 24. 

i) prolonging survival in xenograft models with cells expressing CLD1S (e.g. 43All, 

30 125E1, 163E12, 166E2 and 175DIO). For examples, see figure 25B. 



Exemplary overview of properties for lead candidate selection 

Table 5: murine antibodies 

antibody binding of 
human 
CLD18A2 
but not 
Al 

binding of 
mouse 
CLD18A2 
but not 
Al 

binding of 
CLD18 on 
naturally 
expressing 
tumor 
cells 

binding 
to 
CLD18 
in 
contact 
zones 

mediating 
CDC on 
CLD18 
expressing 
cells 

inhibiting 
proliferation 
of cells 
expressing 
CLD18 

inhibiting 
tumor 
growth in 
xenograft 
expressing 
CLD18 

prolonging 
survival in 
xenograft 
expressing 
CLD18 

45C1 + - + + (+) + (+) (+) 

125E1 + + + (+) + + + 

163E12 + + + + + 

175D10 + + + (+) (+) + 

5 	legend: + excellent performance, (+) perfo ance in different setups. 

Table 6: chimeric antibodies 

antibody binding of 
human 
CLD18A2 
but not Al 

binding of 
CLD18 on 
naturally 
expressing 
tumor cells 

mediating 
CDC on 
CLD18 
expressing 
cells 

mediating 
ADCC on 
CLD18 
expressing 
cells 

inhibiting 
proliferation of 
cells 
expressing 
CLD18 

ch-45C1 + n.d. n.d. n.d. 

ch-125E1 + + n.d. n.d. n.d. 

ch-163E12 + + + + + 

ch-175D10 + + + + n.d. 

legend: + excellent performance, (+) performance in different setups, n.d. not done. 
10 
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Exemplary overview of properties for lead candidate selection 

Table 5: murine antibodies 

antibody binding of binding of binding of binding mediating inhibiting inhibiting prolonging 
human mouse CL018 on to COCon pro Iiferation tumor survival in 
CLOI8A2 CLOl8A2 naturally CLOl8 CL018 of cells growth in xenograft 
but not but not expressing in expressing expressing xenograft expressing 
Al Al tumor contact cells CLDI8 expressing CLOl8 

cells zones CLOl8 
45Cl + - + + (+) + (+) (+) 

125£1 + + + + (+) + + + 

163£12 + + + + + + + + 

175DIO + + + + (+) (+) + + 

5 legend: + excellent performance, (+) performance in different setups. 

Table 6: chimeric antibodies 

antibody binding of binding of mediating mediating inhibiting 
human CLDl8 on COCon AOCCon proliferation of 
CLOI8A2 naturally CL018 CLOt8 cells 
but not Al expressing expressing expressing expressing 

tumor cells ceIls cells CLDlS 
ch-45Cl + + n.d. n.d. n.d. 

ch-125El + + n.d. n.d. n.d. 

ch-163E12 + + + + + 

ch-175010 + + + + n.d. 

legend: + excellent performance, (+) performance III dIfferent setups, n.d. not done. 
10 



New International Patent Application 
Ganymed Pharmaceuticals AG, et al. 
„Monoclonal Antibodies Against Claudin-18 For Treatment Of Cancer" 
Our Ref.: 342-31 PCT 

Additional Sheet for Biological Material 

Identification of further deposits: 

1) The Name and Address of depositary institution for the deposits (DSM ACC2738, 
DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, 
DSM ACC-2745, DSM ACC2746, DSM ACC2747, DSM ACC2748) are: 

DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 
Mascheroder Weg lb 
38124 Braunschweig 
DE 

2) The Name and Address of depositary institution for the deposits (DSM ACC2808, 
DSM ACC2809, DSM ACC2810) are: 

DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 
Inhoffenstr. 7 B 
38124 Braunschweig 
DE 

Date of desposits Accession Numbers The indications made 
below relate to the 
deposited microorganism in 
the description on the 
following page(s) 

October 19, 2005 DSM ACC2738 page 16, line 34 
October 19, 2005 DSM ACC2739 page 17, line 1 
October 19, 2005 DSM ACC2740 page 17, line 2 
October 19, 2005 DSM ACC2741 page 17, line 3 
October 19, 2005 DSM ACC2742 page 17, line 4 
October 19, 2005 DSM ACC2743 page 17, line 5 
November 17, 2005 DSM ACC2745 page 17, line 6 
November 17, 2005 DSM ACC2746 page 17, line 7 
November 17, 2005 DSM ACC2747 page 17, line 8 
November 17, 2005 DSM ACC2748 page 17, line 9 
October 26, 2006 DSM ACC2808 page 17, line 10 
October 26, 2006 DSM ACC2809 page 17, line 11 
October 26, 2006 DSM ACC2810 page 17, line 12 
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New International Patent Application 
Ganymed Pharmaceuticals AG, et al. 
"Monoclonal Antibodies Against Claudin-18 For Treatment Of Cancer" 
Our Ref.: 342-31 PCT 

Additional Sheet for Biological Material 

Identification of further deposits: 

1) The Name and Address of depositary institution for the deposits (DSM ACC2738, 
DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, 
DSM ACC-2745, DSM ACC2746, DSM ACC2747, DSM ACC2748) are: 

DSMZ-Deutsche Sarnmlung von Mikroorganismen und Zellkulturen GmbH 
Mascheroder Weg 1 b 
38124 Braunschweig 
DE 

2) The Name and Address of depositary institution for the deposits (DSM ACC2808, 
DSM ACC2809, DSM ACC2810) are: 

DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 
Inhoffenstr. 7 B 
38124 Braunschweig 
DE 

Date of desposits Accession Numbers The indications made 
below relate to the 
deposited microorganism in 
the description on the 
following page(s) 

October 19,2005 DSM ACC2738 page 16, line 34 
October 19, 2005 DSMACC2739 p_a~e 17, line 1 
October 19,2005 DSMACC2740 page 17, line 2 
October 19,2005 DSMACC2741 page 17, line 3 
October 19, 2005 DSMACC2742 page 17, line 4 
October 19, 2005 DSMACC2743 page 17, line 5 
November 17,2005 DSMACC2745 page 17, line 6 
November 17, 2005 DSMACC2746 page 17, line 7 
November 17, 2005 DSMACC2747 page 17, line 8 
November 17,2005 DSMACC2748 page 17, line 9 
October 26, 2006 DSMACC2808 page 17, line 10 
October 26, 2006 DSMACC2809 page 17, line 11 
October 26, 2006 DSMACC2810 page 17, line 12 
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Additional Indications for all above mentioned deposits: 

Mouse (Mus musculus) myeloma P3X63Ag8U.1 fused with mouse (Mus 
musculus) splenocytes 
Hybridoma secreting antibody against human claudin-18A2 

3) 	Depositor: 

All above mentioned depositions were made by: 

Ganymed Pharmaceuticals AG 
Freiligrathstral3e 12 
55131 Mainz 
DE 
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Additional Indications for all above mentioned deposits: 

Mouse (Mus musculus) myeloma P3X63Ag8U.l fused with mouse (Mus 
musculus) splenocytes 
Hybridoma secreting antibody against human claudin-18A2 

3) Depositor: 

All above mentioned depositions were made by: 

Ganymed Pharmaceuticals AG 
FreiligrathstraBe 12 
55131 Mainz 
DE 
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Applicant's or agent's 
file reference 342_31 PCT 

International application No. 
PCT/EP2006/011302 

  

INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCT Rule 13 bis) 

A. The indications made below relate to the deposited microorganism or other biological material referred to in the description 

on page 	16 	 , line 	33  

B. IDENTIFICATION OF DEPOSIT 	 Further deposits are identified on an additional sheet 

Name of depositary institution 

DSMZ-Deutsche Sammlung von Mikroorganismen and Zellkulturen GmbH 

Address of depositary institution (including postal code and country) 

Mascheroder Weg lb 
38124 Braunschweig 
DE 

Date of deposit 

October 19, 2005 

Accession Number 

DSM ACC2737 

C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 	IN 

- Mouse (Mus musculus) myeloma P3X63Ag8U.1 fused with mouse (Mus musculus) spienocytes 

- Hybridoma secreting antibody against human ciaudin-18A2 

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

The indications listed below will be submitted to the International Bureau later (specify  the general nature of the indications e.g., 'Accession 
Number ofDeposit) 

For receiving Office use only For International Bureau use only 

This sheet was received with the international application 	This sheet was received by the International Bureau on: 

Form PCT/R0/134 (July1998; reprint January 2004) 
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Applicant's or agent's International application No. 
file reference 342-31 PCT PCT/EP2006/011302 

INDICA nONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MA TEIDAL 

(peT Rule 13bis) 

A. The indications made below relate to the deposited microorganism or other biological material referred to in the description 

on page 16 ,line 33 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet 

Name of depositary institution 

DSMZ·Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 

Address of depositary institution (including postal code and country) 
Mascheroder Weg 1b 
38124 Braunschweig 
DE 

Date of deposit Accession Number 

October 19, 2005 DSM ACC2737 

C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 

- Mouse (Mus musculus) myeloma P3X63Ag8U,1 fused with mouse (Mus musculus) splenocytes 

- Hybridoma secreting antibody against human ciaudin-18A2 

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

00 

D 

The indications listed below will be submitted to the International Bureau later (specifY the general nature of the indicahons e.g., "Accession 
Nwnber of Deposit" 

For receiving Office use only For International Bureau use only 

D This sheet was received with the international application o This sheet was received by the International Bureau on: 

Authorized officer Authorized officer 

Form PCTIRO/134 (July 1998; reprint January 2004) 
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DSMZ 
Devitch, 
SumImo ..tro 

BUDAPP-ST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR.THE PURPOSES OF PATENT PROCEDURE 

Ganymed Pharmaceuticals AG 

Frei ligrathstr. 12 

55131 Main,' 

INTERNATIONAL FORM 

RECEIPT MITRE CASE OF AN ORIGINAL DEPOSIT 
Wad pursuant to Rule 7.3 by the 	• 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L EDENTIFICA.TION OF DE MICROORGANISM 

• Idanti Di:Idiom reference gin% by the DEPOSITOR: 

182-D1106-055 

ACCCIMOlt number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY; 

 

DSM ACC2737 

IL SCEEN77FIC DESCRIPTION ANnttht PROPOSED TAXONOMICOESIGNATION 

The microorganism identified wider L above was accompanied by 

• 

( x ) 	a ached& description 
( 	) 	a proposed sussinanic dissipation 

(Mark with a cross *here strilicable). 

ILL RECEIPT AND ACCDTAN= 

This International Depastay Authority aecepts the microorganism identified under L almernorhich wen =tired by it or 2005-10-19 
(Date of the original deprak)t. 

IV. RECEIPT OF REQUEST'FOR CONVERSION 

The microorgan Oen Identified underl churn svas received by this International Depositary Authority en 	 (dam of edgiest deposit) 
and a request to convert th original deposit to a deposit under the Budapest Treaty was received by it on 	 (dare of =cite of request 
for conversion). 	• 

V. INTERNATIONAL DPPOSTTAILY AUTHORITY 

Nam= 	DSMZ-DESTSCHE SAMMLUNG VON 
MIRROORGAMISMENUND ZELLKULTURFY GmbH 

Addrna= 	Marmite-mkt Weg lb 
• D-38 I2,4 Sournachweig 

Signmatre(n) of person(n) having the power to reocotoot dm 
Intentional Depositary Authority or of authorized olEciat(s): 

eie.7; • itle.:i0 

DatC 2005.11-01 

Whore Rule 6,4 (d) applies, mob dam it the date an which them:atm of taterraltiOttitd depasitary authority uses acquired, 

Ponn DSMZ-DP/4 (sok pigs) 12/200/ 	
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Gllnymed Pharmacelllicals AG 

Freiligrathstr. 12 

'BUD.4.1'EST TR.EA TV ON THE IN'!'ImNA l10NAL 
RECOGNmON 01' THE DEPOSIT OF MICROOROANtSMS 

FOF..THE l'URPOS'ES OF f'A T5N1' PROCEl>URE 

lNTERNATIONAL FORM 

55131 Mainz RECEIPT IN THE. CASE OF AN OItI(1INALDEPOsrr 

I. IDEN!ll'ICATlON OF TIlE MICROOROhNlSM 

'ldenlifieM'on ref=ct: giVOl by the t>EI'OSlTOR.! 

182-Dl106-05S 

I"wed I'\JI'1IUll.lIt to Rulc 7.1 by the . 
IN1'ERNATIONAL DEl'Osrr AllY AUTHORITY 
it;lentilicd. II till> bottom of this P"!!c 

Ac""".ien number ~i_ by tho 
IN'1'£R.NA 'J1ONAt.llEl'OSrr AR Y A1.Jl:'HOR1TY: 

DSM ACCZ737 

n. SciEN-rn=ICtlESCRll'lION ANtlfOR PROPOSED l' AXONOMICOCSTONAl1ON 

The t:n'CMOTlY"ni"", identified under L .bO"C w ... :u:comrrllTlicd by: 

(x) a .ci..ufic d=riptiOll 

i ) IJ. pt'tlfii$w twifu'imic doigna.tior. 

(MlU'k with n <:TOSS wk""" 'I1I'liclbu,). 

m, R~ IINP ACarrANCE 

This Intl:rnutionnl Pepos1orr. Authority l"""PtJ: the rniCfO'"l"'n j,m ;£1.",,1 fico ur.der !. .b=. ,,-b;ch woo =';v~d l>y It "" 2 00 5-1 0-1 0 
(Da,e oftlu: oripnal clc:p""')'. ' 

IV. RECEIPT 01 ltEQUm.'FOR CONVERSION 

The mieroorl;'ln;"m Idc:nti!ic:d under 1 Dhove ..... r:t<:iv;d by thi~ !nt<:rn!!tiD!ll!l pc:pooltmy Authority rut (date of origilUl deposil) 
nnd II ""I"cst to CODvcrt~ oripnaldcp!lllitto adcposit uDdafll. SlIMpeSl Tn:aty ..... =eivcd.by jt on (dnl:e of rr:cci~t of l1:qU'" 
f.,.. convc:mion). . , . . .. 

V. lNTERNA 110N AL DllJ'OSlT ARY At.JiHOlUTY 

NAme: D~P~CHESAMMLUNGVON Signlllllrc{.) ofpc:man(.) nuvmg thc)\OWCl' to t'e1I"""'"' <he 
MIKR.OOR!lANlSMENUND ZE!.J.KULT1JR.EN GmbH lnlCrnllliDmU Dcpcsitruy AuthcrilyOf of aotborized offiei.I($): 

Addn:m:: MuGCherDlla'Wf:Elb 
D-38!:IA llII1m>i:Ilw<:ig V tV'£.~ 

Dan:: 2005·11-01 

I WPm: Rule 6.4 (d) oppli"" .. ~. c!Ah: il the dsu: OR wbich Ihe stBtJ18 of intcrnnliocal dcpcsitmy ... thoritr WIlli ""'l"in:O, 

Farm PSMZ-BI'/4 (solcl"l1') llllOOI 
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DGM" 
rwriocho 
5ormIllurm von Q. 
Mikroorganivnen 
and ZnIllephotan GmbH 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

NTERNATIONAL FORM 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 
VIABILITY STATEMENT 
issued pursuant to Rule 111.2 by the 

• INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L DEPOSITOR IT, IDF,NTTFICATION OP THE MICROORGANISM 

MIMIC: 	°mimed Pharmaceuticals AG 

Frciligrathstr, 12 
Address; 	55131 MARV. 

Accetaion number given by the 
IN 	DEPOSITARY AUTHORITY: 

r/SM A=737 

Data of the deposit nr the transfer': 

2005-10-19 

TTI, VIASTLITY STATEMENT 

The viability of the microcrnmism idontifiod nodes- II above was tested on 
On that date, the said microorganism was 

( x), 	viable 

( 	/' 	no longer vale 

2005-10.19 

IV, CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED' 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Nurnc: 	DSME-DELITSCHE SAhTMLUNG VON 
MIKROORGANISMIEN LIND ZELLKULTIMEN GmbH 

Address: 	MaschcroderWeg lb 
D.38124 Braunschweig 

Signature(s) of personts) having the power to represent the 
International Depositary Authority or of authorized officiol(s): 

V. 4.2e.. -6 
Dote; 	2005-11.01 

Indicate the data of original deposit or, wham a new deposit or a transfer has ham made, the most recent relevant data (date o Rho now deposit or date 
of the transfer), 
In the cases referne to in Ruin 10.2(a) (ii) and 	safe to the most recent viability tett. 
Mark whit a craw the applicable lam 
Fill in if the information htu been torestod and if the results of the test ware negative. 

Form 0S1,47-13P/9 (sate page) 12/2001 
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BUDAPEST i1U!ATY ON1HE INTERNATIONAL 
RECOGNtT10N Ol' THE DEPOSrrOF MICROOR.GANISMS 

FOR mE PUlU'OSES OF PATENT PROCEDURE 

IN'IllRNt\ TIONAL FORM 

Ganymed Phannaceulicals AG 

Freiligrathstr. 12 

55131 Maim 

tDEPOS.ITOR 

N"""e, Ganyrned Pha.l1llaccutic:!.l s AG 
F rciligrAthSir. 12 

Addre~~: 55131 Mniro: 

m. VIABll.JTY STATEMOO 

Tho vinbilily oflh" rnicroorl"ni>m idenliflod ~n~c:t n O\).V" """ ''''''00 (ll\ 
On that dAte, the: !laid micrnnrg!lniltm WM 

(X)' villhk 

( )" no lon\!Cf vilb Ie 

VIAFITUTY STATEMENT 
issued p~nllQ Rule 10.2. bythc 

·INTERNA TIONA!.. DllPOSIT ARV AUTHORITY 
idcntir",d at Inc bcuom oflhi. p~~o 

11. Jl)F.NTTF1CA TION OP THE MICROORGANISM 

Acc~nion number glv,," by Ihe 
rNTERNATIONAI.PEPOSITARY A1.ITHDRlTY: 

DSM ACC2737 

Date (If the dcpoait nr the tnm!tfc:r1: 

2005·10-1.9 

2005·10·19 1 

rv. CONDITTONS UNDER MfTCH THE VlABrt.m· TEST HAS EEEN PERFORMED' 

. 

V.lNTER.NATIONAL DEPOSITARY AutHOR.ITY 

Numc: OSMZ-OEmSCHE SAMMLUNG VON 5ignaturo(s) ofpcrson[» baying the power to l'C!lreocm the 
MIKROOROANlSMllN UND ZELLKUL TIJREN GmbH lntcmation .. 1 Depositary Aulbortty or of BUthnri?Cil oftki.l(s): 

AddrcJ:: Mn,,,,,hcroderWeg lb v: Cvl~rG 0·38)24 Jjra.=bwcig 

DIlte; 2005-L1.01 

lndicntc the <!.ale of original tU:pD;lt or, where. new depn,it C1" t"",~fcr h9.$ \1= mM.e. the mOC'lt rtc:CI11 relevant d~tc (dale of tile new deposit or dote 
of the tr.In.!fcr). 
In the ""SC$ rcfcrn<i to in Rllio 10.2(.) (ii) ""d (iii), ""r.,. fO the "",<I ""'on' vbbililY =~ 
MBT.k wltl1 • em ... tile .-pplicable hnx. 
Fill in Ifllle info",uwon hill bom roqucolc<1.nd iflhcn:sultG of the fcst Wt:Tt: negative. 

Form DSM.Z-131'19 (solopase) 1212001 

121 



13UD AraT TREATY ON THE INTF.PN ATTONAL 
RECOGNITION OF THE DEPOSIT or MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

CISMZ 

DP 1/qt,. 

50 	 0e 14k-rammmumet 

und UtbriTumn GmbH 

INTERNATIONAL POR.M 

Ganyined Pharmaceuticals AG 

FreiIigrathstr. 12 

55131 Mainz RECEIPT' 114 THE CASE OF AN ORIGINAL DEPOSIT 
issued gMeatant to Rule 7.1 by the 
INTERNATIONAL DEPOSTTARY AUTHORITY 
identified at the bottom of this page 

1. IDENTIFICATION OF TIE MICROORGANISM 

Identification reference give. by the DEPOSITOR 

182-D1106-056 
Atter-10km number given by the 
TNTERNATIONAL DEPOSITARY AUTHORITY: 

 

DSM ACC2738 

n. sorNzwic DcR.IPTTON AT,10/011. PROPOSED TAXONOMIC DESIGNATION 

The mieroorr,eninm identified mid= I. above was aceompeeied by 

( x) 	a scientific description 
( 	) 	a prorated taxonomic designation 

(Mark with a cross where applicable). 

DI. RECEIPT AND ACCEPTANCE 

This International Depositary Authority =vote the rniaeorganiam identified ender I. above, whist, was =ova by it en 2005-10-19 
(Date of the original ,d... call. 

TV. RECEIPT OF REQTJa-T TOR CONVERSION 

The microorganism identified alder I above was =in:4 by this international Depend airy Authority cm 	 (date of crirual depellit) 

and a rcelnott to convert the original d crush to a deposit under tho Budtp=1 Trasty was =ci and by it on 	 (tla.c of receipt of moo= 
for conversion). 

V. INTERNATIONAL DEPOSTTARY AUTHORITY 

Nacre: 	• 	DSMZ-DEUTSCHE SAMMLUNG VON 
MITGROORGANISMENUND ZELLKULIVREN GmbH 

Address! 	Mascheroder WM lb 
1:1-3 R124 Timousibweig 

Signatee(s) of penaga) hsvinfr the power to represent the 
• Intemodowil Depositiry Asabonty or of aarboriasel officiol(s)' 

• e-r" 4;‘,..-‘, 
Dam 200541-01 

Where Role 6.4 (d) applies, Mel date is the dote en atien me crows of thteramiemai depositary actheetty was acquired. 

Farm DSMZ-EP/4 (sole pop) 122031 
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GanYITled l:'b;u:m,aceuticals AG 

FI"Ciligrailistr. 12 

BUDAPEST niEAIT ON mE INTERNATIONAL 
RECO(lNlT!ON OF THE'. DEPOSIT OF MlCROORGANlllMS 

FOR THE PURPOSES OHA TENT PROCEDURE 

INTERN A TIONA.t:.l'ORM 

5.5131 Mainz R:£CETPT TNTHEChSE OF AN ORlGINALDEI'OSrr 
illsucd I'lll:!!unnt IORuI. 7.1 by tOO 
INTERNATIONAL DEPOSITARY AUTHORrrY 
ldcntlfi.,.j at !he bctlllln of Chi~ page 

1. :IDSNTlFlCA'nON OF TIlE MIC'ROOR.OANlSM 

A"""",.icm number ~Ivcn by tbe ldcntifieatitln .... ""'~ce S;"" by Ih. DEPOSITOR: 

182-D11 06-DS6 lNTERNATIONALDEPOSIT ARY AtJrHOR!Ti': 

DSM ACC2738 

n. SCTENTll"lC DESClUl'TION ANl)IOR PltOPOSEIl TAXONOMIC DESIGNATION 

The mi!"'oorg;anm idcntir.1Cd undcrL .bove war. accompanied by. 

(xl' :J. Rc:i .. tifi. d~ptiDD 
( ) Sl pro~llMonomic dcsignstian. 

(MArk with .• =~S where lIll!liicahlcj. 

m. RECElPi' ANtI ACCEl'TANCE 

Thi! Int'cnmtian .. l D"!,OOit!U):Ambanty .''''opts lhe .mcroargani.m identified ""tier!. ab(>ve, whieb " ... =ivtd by it ~n 2005-10-I 9 
(Date of lbo c>riginnl "P"'lQ'. . 

tv. P..ECElM' OF' iiEQUESTFOR CONVERSION 

The microorg.",isrn idcntHled unda'1 lib"". \Vl1$ =ivcd by thi. lntt:rl\/Itlon.l DcpoaltaIY Avthority on (tble at oripnsl<icpO!lit) 

""d n. request 10 c""wn: ~h,cniginal d~it to n c!""cmiturulcrtllc DudnpC3t TtcSty W"-I n:::civa! by;t on 
for canvc<siOI)). ' , 

(dille of receipt of ",,!ucst' 

V. IN'l"ERN/\ TIOlIlAL DePOSITARY AI.1'rnORlTY 

. 
N= DSMZ-DEUTSCRE SAMMUlNG VON Sjgnamrc(~)of".,...n(.) hoMnFIh.".,..,...ton:p=tth, 

MIT<ROORCiANlSMEN UNO z:EU.'K'l1L 11ll'.W GmbH ' In'''''''-UicnAl Deporitary Authority <:r of a!lthnri7..cd offioia!(.): 

Addrc,,"'t! Mnschcroclcr W"I! 1. V t)~ .. ~ lJ-38124 R=b..dg 

Duo: 2005- t 1-:01 

, wn"", Rule 6.4 (d) .. pplie, ...en 'UtlC i,1lu: tbte 011 which me ""1m; OflnlCl'lll.tional .""as!tIIIY I!IlIharlty IIIBlIscquincd, 

Form nSMZ-BP/4 (sole.~) lmOOI 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL 'FORM 

DSMZ D.... &on 	r,  ..„ 
Maretnreni.non 
and Zobkulberen Gmbh 

Ganymed Pharmaceu.ticals AG 

Freiligratlistr. 12 

55131 Mainz 
VIABILITY STATEMENT 
issued pursuant to Rote 10.2 by the 
INTERNATEONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L DEPOSLTOR II. IDENTMCATION OF THE MICROORGANISM 

Name 	Ganymed Pharmaceuticals AG 

FrcHigrathstr. 12 
Address: 	55 I 3 1 Main, 

Acceselon number gismo by the 
iNTERNATIONA.L DEPOSITARY AUTHORITY: 

DSM ACC2738 

Date of the deposit or the transits': 

2005-10-19 

UT. VIABILITY STATEMENT 

The liability of the microorganism identified under IT above was tested on 	2005-10-19 	a • 
On that date, the raid microorganism was 

	

x,, 	viable 

( 	). 	no Linger viable 

TV. CONOMONS UNDER WHICH THE ViArrtLiry• i rs t 	HAS BEV PERFonmEry 

V. nITERNATION.A.T., DEPOSITARY AUTHORITY 

Name: 	13,51C00EUTECHE SAMMUJNO VON 
M1KROORGAN1SMEN UNIT ZELLKULTUREN GmbH 

Address: 	MascheraticrWeg 
D-3$124 Braunsclaweig 

9 ignature(s) of persen(s) having the power to represent the 
International Depositary Authority or of authariaoci official(s): 

C Ce< 6424;‘, 
Date 2005-11-01 

Indicate the data of original deposit or. wit= a new deposit of a transfer has been made, the moat recant relevant dam (date of Om new deposit ar Mae 
of the transfer). 
In  the canes refereed to in Rule 10.2(a) (ii) OrOl 	refer to the meet recant viability test. 
Mark with a cross the applicable box. 
Fill in if the information has bran requested and if the =lilts of the test were negative. 

Form IDSMZ-13P/9 (sole page) 122001 
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BUDAPEST tREA TV ON THE lNTERNA TIONA!. 
RECOGNITlON OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OP I'ATENTPROCll.DURE 

~RNATIONAlFORM . 

Ganymed Pharmaceuticals AG 

F reili graths1l'. 12 

55131 Maim 

l. DEPOSITOR 

Name: Ganymcd PhaoullCf:Uticals AO . Frciligrathnr. 12 
Adcl",$.!! 5513] Mai." 

m. VIABILITY STATEMENT 

The ,;ability of the microorganism idCDti fied undel IT .nove wn.s tested on 
On that dDtc. the wd miemorgllnj"" was 

(xl' viable 

( )' no )n.n~ot' \"i:lble 

VlA.B tt.m" 5T A'I'EMENT 
Issucd. !'\US"ont to Rule 10.2 bylh. 
lNTERNATIONAlDEI'OSITARY AUTIlORITY 
Idt:ntified >I the bottom {\f this page 

n.lDENTlFICATION OF THE MICROOROANISM 

Ace"~~lon "~mb"': ~V.D by the 
INTERNA TIONA.!. DEPOSITARY AU1110lUTY: 

DSM ACC2738 

DlUt of the deposit or the lran,fur'; 

2005-10-J.9 

2005-10-19 ! 

lV. CONDITIONS UNDER ""'HICH !Hr: ..... 'lAEtl.tri TEST HAS BEE:': Pl!!tl'CRMEO' 

v. INTERNATIONAL DEPOSIT MY AUTIlORlTV 

Name: DSM.z-DEUl'Sam SAMMLUNG VON Sign.ruro(s) of pmDn(s) hOYinlt the powt:r to rcp'OIcnr the 
MlKROORGANISMENUNP ZEL.LKUlTUREN GmbH IntcrMtion.1 Dcpa'iwy Authority or of .uthori~ oOici.l(s): 

Addrosa: M"""hcrodcrWog ]b V. ~ .. ~ 0-33124 B~unSllbwcig 

D60:: 2005-11-01 

Indicate the d.ue af original fiqlosit or, ",!Jere a new depositor. tnln,fcr h .. ilccn made, the most recent relevant date (doll! of Lbe new dcpooit ar'd,,,, 
of the trmIsfcr). 
In the co ... referred to In }lule 10.2(4) 0i) and [iii). referto lllemoGt rt:amt vi.blli')' lest. 
f\.br\t with. era .. the 'llPUc~ble bo>;. 
Fill in if the informauon bu. bee" ,cqu"'tcd nod if the n:sulv; oflhc lest "'ere negative. 

Form OSMZ-BPI9 (~Qlcp"J!") 1:zt2001 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECO GNMON OF THE DEPOSTT OF MICROORGANISMS 

FOR. THE PURPOSES OF PATENT PROCEDUR.E 
DSMZ 
Dmig Om 
Somerthrop von 
nAgenonvonnlinton 
and Zellkulkgan Gmbh 

Ganymed Pharmaceuticals AG 

Frciligrathstr, 12 

55131 Mainz 

INTERNATIONAL FORM 

RECUT' I IN THE CASE OF AN ORIGINAL DEPOSIT 
lanai purguant to Rule 7.1 by the 
INTERNATIONAL DEPOSTTARY AUTHORITY 
identified at dm bottom of this pogo 

L IDTIMEICATION OETHE MICROORGANISM 

Identifieation referees= given by the DEPOSITOR; 
1 82-DI 10 6-057 

 Accession number given by the 
IN 	DEPOSITARY AUTHORITY: 

nsm ACC273 9 

4 

TI. SCIENITFTC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism itti vaned under I. above was accompanied by: 

( x ) 	a sticintific titactipticm 

( 	) 	a proposed tntxtmamic tiC3ignariero 

(Mark with a crone when applicnble) 

111  -11D-t.f. 	AND ACCEPTANCE 

rein Irtressmional DcricsituvAurboriiy =cents the micronrgontsm identified under I. above, which was reeeiveri by h on 2005-1049 (Drug of tilt original 4%4', 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The rni 	uti I. 	ism icicatifrod uuticrlabove was =rived by ilk international Depanitary Authority on 	 (date of original deposit) 

	

and a =Tuna to convert hoe original deposit to a demean under the Budapest Treaty wan received by it on 	 (date of receipt of roquost 
for conversion). 

V. INTERNATIONAL DEPOSITARY AUTHORTTY 

Nam= 	DSMZ-DATTSCHE SAMMLUNG VON 
M:EROORGANISMBN UND SELZ...RU=11El GmbH 

Ad dross 	Mnschtertior Wcg lb 
D-38124 3munseiwais 

Signature(t) of pent ort(a) having the power to ISIntUtnt the 	' 
international Dcportitary Authority or of anthorteorl official(); 

( < 	C.:4 
 

' 	#•° 	) 

Data~ 2005-11-01 

Wine= Rule 6.4 (d) appiiee, such date is the date on which the status of intonational dentutitary nut/unity was am:mired. 

Form DSIVZ.BP/4 (sol:pagc)12/20D1 
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I 

Ganymed Pharmac£uticals AG 

Frciligmthstr, 12 

'BUDAl'EST'11lEATYONTHEINTERNATIONAL . 
RECOGN'mON OJ'THE DEPOSIT OF MICROOR.GANISMS 

FOR. THE l'1.TRJ'OSF..s OF l' ATENT I'ROCEDURE 

lNTERNATIONhLI'OlW 

55131 Maim: RECEll'T IN THE CASE OF AN ORlOll'lAL. DEl'Osrr 
imcd flun;uant 10 Rule 7.1 bYlhl:: 

L IDENnFlcATION ormE MIC!(()()ItOA}l[SM 

Idcnti(j,eation ref=nct """'" by the DEPOSITOR.: 

182-Dl106-0S7 

IN1':ERNA'UONAt..DEl'OSITAll.Y AI.J'THOR.ITY 
. idcntillcd III the bouom or th'$ p~go 

Acc"".ion number given by tile 
INTF.'RNATIONAt. om>osrr AR,Y A'UTHORITY, 

DSM ACC2739 

71. SClENTTFlC DESCRlI'TION ANDIORPROPOSED TAXONOMIC DESIGNA TlON 

. 11;= microol');anIsrn I<leotilicd under !. ~bov. """ aecomp.nied by: 

(xl a .dent,;", dcsaiptJon 

( J n pwposcd mxcmomic dC'3ignoticc 

(Mn,k "";tb .. CTtI~~ "'hm npplicnblc~ 

m. P.ECE:TPT AND ACCEl'TIIl'CE 

rni~ !m=""illne.J DrpOl"ry .Auth~rity ""ct:Ilt< ule micl'(\u"!!,,ni~m idenulio,! 1)l100r I. 'b""", which Wl1$ roocn'od by Ii ()n 2005-10-19 
(D1Ue of'the originnl dcporlt)'. . 

rv • .RE.~ OF'REQUESTFOR CONVERSION 

The mit:l'Ol:ltl!mism idcatificd under 1 aoove WIll =ived by thillnwrIlltlianal Dop<I8imry Aathenity en (dm. of migilll! tiC!lOllit) 

and a rcqucal to C01IVcr\fn= miginal dC!lOJritlD& dcpoait WIder the "SudapClll. TrotUyWllll n:ccivcd I1Y it on 
for ConvOUi01l). . 

(dAlC of roccipt cfroqu .. t 

V. tN'I"'ERNATIONALDEPOSrrAIW AUTHOR.lTY 

Name! DSMZ-DruTSCHE SAMMLUNG VON Sigrumm::[') cfpcmon(" IutvinJ(mcpowcr to ftIlr=t!he . 
lntcrnational D<:poRiwy Anthonry or Q( O\Itho,.b~ om.inl(;); MlKROOli.GANlSMEN UND z:ar.xtJL1'U'ItEN GmbH 

hdd= MDSCha'cdcr Wcg 1 b 

tJ~p~ D-3B l24 &tuunscllwcig V. 
Datl:! 2005-11.01 

, When:: Rule 6.4 (d) 'l'Pii ...... ob _ J. the dn= on which the $inNS "flnternational dcpoaltary authnr!ty ....... ~i",d. 

Form DShlZ-B'P/4 ($DI:"n~) 1212001 
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DSMZ 
e.r.rning wan 40 

Dauistita 

Milkremenismvn 
and Zollituisvron GmbH 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymcd Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 
VIABILITY STATEMENT 
issued putsuant to Rule ICI by the 

• INTERNATION AL DEPOSITARY AUTHORITY 
identified at the bottom Of this page 

L DEPOSITOR TT, MEI sITIFICATION OF THE MICROORGANISM 

Name: 	Ganymed Pharmaceuticals AG 

Frei ligrathstr. 12 
Address; 	55131 Mainz 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2739 

Date of the deposit or the transfer': 

2005-10-19 

nt VIABILITY STATEMENT 

The viabili ty of the m icroorgani am identified under It above was tented on 	2005-10-19 	• 
On that data, the said miamargardam was 

(R)3 	viable 
. 

( 	)3 	no longer viable 

IV. CONDITIONS UNDER WHICH THE InAsurY TEST HAS BEEN PERFORMED' 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	dna-DEUTSCHE SAMMLUNG VON 
MACROORGANISMEN UND ZELLICULTUREN GmbH 

Address: 	MasehereclerWeg lb 
D-38124 Braunschweig 

Signature(s) of person(n) having the power to represent the 
international Depositary Authority or of nu thorired official (s): 

Cwri ("..,,,e... -4 
Date: 	2005-11-01 

Indicate the date of original deposit or, where a now deposit or 0 transfer has been nude, the moat =cat relevant date (date of the new deposit or date 
of the transfer), 
In the cases referred to in Rule 101(n) (ii) and (iii), refer to the moo r=ent s•inhiliry test, 
Mark with a emu the applicable box. 
Fill in if the information has been requested and if the results of the test ware nogutive. 

Perm DSMI-DP/9 (sole page) 1212001 
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BUDAPEST TltEA TY ON THE lNTF..RNA. nONAL 
RECOGNlTlON OFrnR DEPOSITOl" MICROORGANISMS 

FOR rna PURPOSES OFl'AmNT PROCEDURE 

INTERNAnONAt:.FORM 

Ganymcd Phrumaceulicals AG 

Freiligrathstr. 12 

55131 Mainz 

1. DEPOSITOR 

No",!!! Gnnymed Phonnneeuticals AO 

FreHigT1lthm. 12 
Address: 55131 Mainz 

1lT. vwm.lIi' STATEMENT 

The Vi3hiliry of tnc micrDcrsanim identified under n above' we.~ tC9tcd on 
On tim date. the said miomorganism wu 

{xl' viable . 
( J! no longer vinblc 

VIABlLITY STATEMENT 
i •• ucd rrunruant te Rule 10.2 by the 
lNTERNA nONAL DEPOSIT MY AUTJ-IORrrY 
Idcntil1cd nllh~ bouo", Oftbis pogo 

11. J.tlF.'N1lFlCA rYON OF THE MICROOR.GANlSM 

Aecos.ion number given by the 
INTERNATIONAL DE!'OSITARY AtrrnORITY: 

DSM ACC2739 

Dott: .[the dcpo.it or Ihe tnul>ier': 

2005-10-19 

2005-10-19 
, 

lV. CONDmONS tlNDER ViRICH THE v1ABll.ITYTEST HAS BEEN fERFORMED' 

V. IN'r.ERNATIONALDBPOSITARY AUTHORITY 

Nnmc: DSMZ-D£UTSCHE SAMMLUNG VON Sign_tureen) .1 ?""oll(A) having Ille power to rcp""ent the 
MJKROORliANISMEN UND ZELl..KUL1tlREN GmbH Internation.1 Dcpo.<jlA'Y Aumonty or of ruJlhon,.eci officioJ(s): 

Addre.,,-': Ma.'IOkcrodotW<:g lb 

V Ur~ 0-38\24 Eif>oOSChweig 

Datt:: 20Q5-11-01 

lndie.~ tl,e dx",.r ori,!tinaJ CCllo,it or, where n nQW dCPMil or D tt11nsfcr hos b= "",de. the mOllt rcccm ",levant date (date Dflb, new dopnrit or dlltC 
nfthe tr.ln~f1!l'), 
Jn the callCS rct'I:ntd tot> i. Rul.1C.l(.) (ii) ... d (Hi), refer tn the m"" r=t Y;nh'lityt= 
Mnd< wiUl B = the applicable box. 
TID in if tile iIlf""".tian h:l! hee" n:quc.~ :tnd if the results of tho leSt wen: neg.live, 

Form PSMT-F.lPI9 (.olcp'rre) IlllOOI 
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BUDAPEST TREATY °NTT% INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS.  

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

DSMZ 
nem* 	alk 
Sommlisno mrn IMP Ai 
Mikrearlminnon 
and Zellkulivron Crrnb41 

Ganymed Pharmaceuticals AG 

Fr. eiligrathstr. 12 

55 131 Mainz RECEIPT IN TIE CASE OF AN ORIGINAL DEPOSIT 
issued mirsuant to Rule 7.1 by the 
INTEFovivnowa..naPostrAve AUTHORITY 
identified of the bottom of this page 

I IDENTIFICATION OF 7IE MICROORGANISM 

Mcnti fi cation reference given by doe DEPOSITOR: 

182-131106-058 

Accession number given by the 
IN 	DEPOSITARY AUTHORITY: 

I)SM ACC2740 	
. 

IL SCIENTIFIC DESCRIPTION AND/OR PROPOSEDTAXONOMIC DESIGNATION 

The microorganism kiwi/fled under I. Awe was accompanied by: 

( R) 	a ace:Mile di:se:notion 
C 	I 	a preened taxonomic dmignation 

(Mark with a crone when 171plioabl O. 

771. RECEIPT AND ACCEPTANCE 

Thin Into national Deposiary Authority accepts the microorganism identified under L abeam. which was =ciao:I by it OR 2005-10-19 
(Due of the original depolit)'. 

IV. RECEIPT OF REQUEST FoR CONVERSION 

Tha microorgnoUrn identified tend cr I above was received by this International Depositary Authority an 	 (date of original de:omit) 
end a request to convert the original deposit toe deposit uncle:the Budapest Treaty was received by it on 	 (due pi receipt of  eequeet 
foe corwersion). 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Nam= 	DS1117.-DEOTSCHE SAMMLLING VON 
TyltECROORGANISMEN UND ZELLKpLTURFN, GmbH 

Address: 	Maseberoder Weg lb 
1,-.38124 Bremen wct 

Signadat(s) of preson(S) haying the power to mpreseta the 
laccrociona I Depositary Authority or of authorized official(a): 

• 6": 	e* -4 
Dam; 2005-11-01 

' 	Where Rule 6.4 (d) upper, such fin= ix the date on which the snubs 0-rime...notional depositary aatkority wan acquired 

Penn OSNIZ-BP/4 (sok luito) 12/2001 
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Ganymed Phannaceuticais AG 

Freiligmthstr. 12 

BUDAPEST TltEATY ON THE lNTERNAl1ONAt. 
RECOGNlTlON OF THE DEtOS!T OF MICR.ooRGANlSMS 

fOR THE l'UlU'oses OF PATENT I'ROCEDIJRIi; 

I/'IffiRNA TlON At. FORM 

55131 Mainz RECEIPT IN 'THE CASE OF ANolUGlNALOEl'OSrT 
is:rued l'U!'I<u!n! t. Rule 7.1 by the 
~A nONAt. OF-POSIT All. Y AIJTlfORlTY 
!denli fied c.t Ib, bellO", of Ib~ l"'t!e 

1 ID~CATION OF TIlE M!CROORGANISM 

Identification ref=ncc gi\'C!l by Iile DEPOSiTOR: Acet:saian ""mber given by the 

182-Pl.I06-058 lNTERNATIONAt.DEPOSITARY AtrrnORITY: 

n. SCt:E.NTIF1C DESCRln'IOl-l AND/OR PROPOSED TAXONOMIC DESIGNAnON 

Th • .mero"r~ni'm l<lentiied uDder 1 •• b"ve was #e,omp:mled by: 

( xl 
{ 1 

•• .u.tll'ie dcseri~ti(lft 

.:l. OfgpllRcO taxonomic dCl!'i gnatiD" 

(MRri< with a "roM "''here 'I'1'liwle). 

m. RECF...ll'1" AND ACCEPTANCE 

DSM ACC2740 

11tis International DcpcmilET)' Authortly accepl!! the microors:nni"" identified und.eT l abov,. which W1lli n::ttivtd by it on 2005-10-19 
(Dote (If the nri!li.".l dcpreit)'. 

tv. RECElPT OF REomrr FOR CON'lEl!.SION 

The m;cronrg>mism idcmfficd under lllOOvc WllB n:ccivcd by this In=ticnaJ Depo.itary Autboril)l an (dUe of ariginal d~t) 

and n request to canvcn me original cicpDllit III a dcpOJlir undcrll.c Budape!t T='l' ""'" n:c:eivt:d by it on 
fOT eOIWCfSion). 

(elM. of """;l" of ""luest 

V. TNTERi"ATIONAl. DEPOSITARY AtmlOlUTY 

Nnmc:: OS1>,lJ2;..DEOTSatE SAMMLtJNG VON Siganmtc($) at ptrMIn(,' bnving the power to rcp",,;cat the 
MlKROO"ROANl5MEN t1ND ZEllKULTUltEN GmbH l.btcmalionol J)epOtltruy A'Il1horlty or of lI.utllari2:cd ofIiciaJrs): 

A~: MMCh ... odorWeg Ib 

Wrt-~. 1J..38124 Bmmscllwclg V. 
Dill!:; 2005-11-01 

, Where Rule 6.4 (d.) apptia;, such dl!u: l' thc date an which ,"'=_, ('1";,.,,, .... "";011.1 dcpo!>lmyoothorilY""'" ~cquir::d. 

Form DSMZ-Bl'f4 il'(l\o"~) IUl.OOI 
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piwz 
so_r,,„„,„Orn 
Mikmorpaniman 
vrd ZelikArrn GnsbH 

 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION 01 THE. DEPOSIT OF MICROORGANISMS 

FOP. THE PURPOSES OF PATENT PROCEDURE 

 

Ganymed Pharmaceuticals AG 

Freiligrathstr, 12 

55131 Mainz 

INTERNATIONAL FORM 

 

VIABILTTY STATEMENT 
issued pursuant to Role 10.2 by the 

' INTERNATIONAL DEposrray AUTHORITY 
identified et the bottom of tbis page 

I. DEPOSITOR 11, IDENTIFICATION OF THE MICROORCiANTSM 

Name: 	Oanymed Pharmaceuticals AG 

Frefligratimar. 12 
Address: 	551.31 Mainz 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2740 

Date of the deposit or the transfer': 

2005-10-19 

III. VIAGTUTY STATEMENT - 

The viability of the microorganism identified under II abort was tasted on 	2005-10-19 	2 . 

Or that date. the *aid microorganism was 

( x? 	viab)c 

( 	J'' 	no Iongorvinbla 

IV. CONDITIONS I.7goaa,w14:10-1 TILE VIABILITY' TEST HAS SEEN 'PERFORMED' 

• . 

V. ENTIZRNATIONALDEPosTrARY AUTHORITY 

Name: 	DSMZADEUTSCIEE SAMMEING VON 
macRooao ANISMEN UND ZELLICUIMEN GmbH 

Address: 	Maschcrodor Wag lb 
0-35124 Blatrnachwvig 

Signaturefe) of perann(s)having the pow= to mon:sent thc 
Intormaiortal Deposuury Autisorny or of Authorized ofrieiel(s): 

6.". 	Ctrie,..."-‘0 
Data 2005-11-01 

Indicate the dote of original deposit or, whom a now deposit or a transfer has been made,. the mast =eat reiceent date (date of the now dep011it or date 
of the transfer). 
In the cam. referred to in Role 10.2(a) (ii) and (lit), rafrr to the 	viability teat. 
Mark with a mat the applicable box. 
Fill in if the information has been reenacted and if the results of the best were negative. 

Form VSKZ-$P/9 (gale page) 12/2001 
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BUDAl'ESTTRBA'lY ON THE tNTER.NATIONAL 
RECOGNrTlON OF THE DEPOSIT OF MICROORGANTSMS 

FOR mE PURPOSES OF PATENT PROC£DURE 

IN'IERl'IA TIONAL FORM 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Maim:: 

J. DEPOSITOR 

Name: Ganymed Pbannaceuticals AO 
l'reiligrathstr. 12 

Add"",., ~5t31 M.inz 

m.V~BnlTYSTATEMENT -

Th~ vinbilityofthe microorgnni!1l1 idmtificd under II above wa. tostcd on 
On that (lAte.,. tke~a;o miCfOQfganis.M Wtl$ 

(x)' vL1ble 

( r no lanpvio.blc 

VTAtm ... TlY STA1"EM£NT 
iuued P"f'I'l'n! to Rul. 10.2 by !be 
INTERNATIONALDEPOSITMY AUTHORITY 
identified at the bottom Drthi. png. 

n. TOF,NTIFTCA nON OF TIlE MICROORGANISM 

Acconion numbt:r given by the 
'iNTERNA TIONA!. DEPOS IT ARY AutHORITY: 

DSM ACC2740 

Dot. oftb. dcpotjt or tho =io,': 

2005-10-19 

2005-10-)9 
, 

TV. CONT.JtnONS lJNOER. WHICH ntE VIABIUr,.. TEST HAS EEEN PERFORMED' 

. 

V. lNTE.R.N'A TIONA!. Ol!POSl.T ARY AUTHOIUl'Y 

Name: DSMZ·DEUTSCHE SAMMWNG VON S\gnarore«) ofpersan(s) having th~ power to n:prcoc:nt the 
MOCROOROAN.ISMEN UND ZELLKVLillREN GmbH Inumlluionnl Dcpos;tIlry Autborltyor of .uthori><:d officlal[ll: 

AddT~: M~~ircrodtr Weg 1 b V tvJt:...~ D-3S 1 Z4 BlUun,r;ltweig 

DalX:! 2005-11-01 

Indicate the datt of ori!;lnu\ c1cpDliil or, where n new dcpottit or & tr.msfcrbas been mnde,!be ma>t =t relevant date (date of the new dcpcmit or d~tc 
of tbe transti:r). 
In th. ""'"'" n:fi:m::~ to in Rule lO.2{n) (iJ) aDd (ill), ",for '" lh. mo,' n=nt vinbility 'OSL 
Muk with • =' rhe applicable lw>. 
Fill in ift3e infmnllti"" bIw been "'lualted and iflhe "",ult$ of lb. \c:$t were "CSati\.o. 

Form J;JSMZ·J:lPI9 (BOle!"'go) t~12001 
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DSMZ 
y.11614 

MikrDerrni.n.1, 

errellei H wen Gmbh 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION or THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGIN AL DEPOSIT 
issued. pursuant to Rule 1.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom Of this page 

L IDENTIFICATION OF THE MICROORGANISM 

Wm:ifs:mien reference gi,TA by the DEPOSITOR 

182-D1106-059 	 . 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY; 

DSM ACC2741 

U. sciummc DESCRETION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under I above was accompanied by: 

( x ) 	a stitatiEc cimeriptice 	' 

( 	) 	A proposed autonomic designation 

Work with a emu; wheresPPli=1110. 

Ell. RECEIPT AND ACOPTANCE 

This international Deposits,/ Authority mecum the rniernerseniun ideinified under I. above v--hich woe 1=ZiV.41  by It en 2005-10-19 
(Date of the original titoultiO. 

IV. RELtIP t OF REQUIST FOR CONVERSION 

The roiernorppanierrs hi,,stil.-4 under I above was received by this international Depositary Authority on 	 (date= original deposit) 

and a request to convert the original =vesicle a deposit under the Budapest Treaty was received by it an 	 (date of receipt of moot= 
for eturveraion), 

V. INTERNATIONALEEMSITARY AUTHORITY 

Noon= • 	D51,4E-DEUTSCHE SAMMLUNO VON 
MIKROORGAN15hfBN LIND EELLICULTUREN GmbH 

Address: 	Mascherotio bo Wog vlrb 

	

' 	)
D-31124unseieig 	

CV 
	

6.4— eel 

Signature(a) of person(t) having the promo to represent the 
international Depository Autitonty or of nutianized official (a): 

D.: 2005-11-01 

Ukrktine Ride 0.4 (d) applies, inch data is the des on which the 
	of internal:1nel depoobtaryauthority wee acquired. 

Farr i DSIVIZ-BP/4 (suiepage) 12/2001 
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Ganymed Pbarma.ceuticals AG 

F r.eiligrathstr. 12 

BUDAPEST iREA TV ON THE INTERNA nONAL 
RECOGNmON OF iHE DEPOSIT OF MICROORGANISMS 

POll. niE l'Ul'J'OSES Of PATENT PR.OCEDUR.E 

INTERNA 110NAL roRM 

5.5131 Mainz RECEIJ'TJN iRE CASE OF AN ORIGIN ALDEl'OSrr 
imlc<i punrunnt to Rule 7.l bylha ' 
INTERNAnONAL DEI'OSrr ARY AtmlORITY 
Identified at !he bottom ofthl.pngc 

t IDEl'I!ll'J.CATION OFTHE:MICltOOltGANlSM 

IcI..,r,imnt;on ref""",,,,, ghoen i>y1hc DEP0511'DR! Accession number given by the 

182-D 1106-059 
INTERNA nONAL DEPOSIT AltY A UTHORrrY: 

u. SCl:aN"rn'lC PESCRlITION Al'ID/OR PROPOSED T AXONDMIC DESIGN" 110N 

The microcrganl!lm identified under r, a\l(lve w:IS acco""",nicd by; . 
(xl 
( ) 

~ scimlific d~eri \;",. l' 
n p,,,,,,,O<\ "",onomi. d .. il"'lt'on "-,-

(Mark "i!h II ems., m.crtll'l'licnl)jo), 

m, REC""cll'T AND ACCEPTANCE 

DSM ACC2741 

TIt;. btl:rnBoonaJ Dcpclritny Authority ="< the mic:mn'5'".r.i"", io""tilio(. uncle!- l. .UO'lIt, ",ili.n "" •• _,",uI 'oJ it on 200.5-10-19 
(Date of the oritlj!\1l.l d~)I. 

IV. RECEIPT OF R.J;:QtJtS1: FOR COlNERSION 

Th", mi~F~"" ideatlF.ecl under rnbovc \Wi rcccivod by thi.lntr:mS!! onsllJcpa!:itlry /lutho,;!)' on (dateo! original d"l'O';it) 

.... <1 A request to convert ihc ori~inul clepom to • depo,;t under the Budopost T ""'ty ,... =ivctf by it en 
fr>r ctlDV1:l'Rian). 

(<laic of rocoipt af ""luc:sf 

V.1N'I'ElUlATIONALWOSrrARY A.1.1THORITY 

'Name:' DSMZ-Dl!UTSCR'E !lA.MMUlNG VON Signallll'C(R) of p~on<l) h.vin~ lb. power to~' the 
MlKROORGAN)SMENUNtI zmKULTUREN GmbH Intcnwicim.l D~pO$lrn1)' Iwihonl)' or olllll111cnU:cd .ffioi.I(~)! 

Add"""" M"""hero«rW~ Ib 

t,,/; U~~ P-38I:z4 Bmunsc!l...ag 

n,.u,: 2005-11-01 

, WIt"", furtc &.4 (d) lJl!'uca, ",ell cIatr: i. the dlltt:.m wbioh me, SltIlUJI of international dC!'O'lwy >,mhori.,. WlIS acquinxl., 

J'ernn OSMZ-BP/4 (m>Ie""gc) 1212(0) 
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DSMZ 
Stmnlvng von 60 
Nwnehe 

Nikroorponi.ni.n 
.n<1 Z >116.1nnan GmbH 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE 'PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymed Pharmacenticais AG 

Freifigrathstx. 12 

55131 Mainz  
VIABILITY STATEMENT 
issued pursuant to Rule 10.2 by the 

• INTERNATIONAL DEPOSITARY AUTHORITY 
Idanititled at the bottom of thin pas 

T. DEPOSITOR n.roswriFicarioN OP THE MICROORGANISM 

Name: 	Ganymed PharttlaceUticals A0 

Froiligmthstr. 12 

A6 drcel: 	55131 Mainz 

Ai cession number given by the 
INTERNATIONAL DEPOSITARY AUTHOITITY: 

DSM ACC2741 

D Pe of the deposit or the transfer': 

20054049 

EL VIABILITY STATEMENT 

The viability 	orbit microorganism identified under ll above wen tested on 	2005-10-19 
On that date, the said microorganism 151$ 

	

( X)t 	viable 

. ( 	).' 	no longer viable 

IV. cc:911Drmat43 UNDER WHICH 11.13 VIASTLITY TEST HAS SEEN PERFORMED' 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DSMZ-DEUTSCHE SAMMLLING VON 
MIXICOORGANISMET4 CND zELL.KuLTLYREN GmbH 

Addeo= 	Maiteherndet Weg I b 
D..18124 Binaural:m.1g 

Slguantro(e) of oresen(s) having the power to represent the 
internali one/ Depositary Authority Or Of authorized ofileial(s)., 

6 . 	4 /,•,,,,,... 4 < 
Data: 	2005-11-01 

Indicate the date of original deposit or, where a now deposit, air a trans far has hemmed:. the most r=ent 'clever'' date (date of the ncw4mOlitor data 
of the transfer). 
In the [Mit% referred in in Ruin 10.2(a) (ii) and (11i), refer to the most =eat viability test. 
Mark with a erase the applicable box. 
Fill in if the information has been requested and if the results of tie taint war negative, 

Fortis DSMZ.EPP9 (solo Nip) 12/2001 
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BVDAI'EIT TR,EATY ON THE INTERNA 110NAL 
RECOGNITION O?THE DEPOSIT OF MICROORGANfSMS 

FOR nm l'tlRPOSES OF PATENTl>ROCEDURE: 

INTERNATIONAL FORM 

Ganymed Phannacenticais AG 

FreifigrathstI. 12 

55131 Mainz 

T. DEPOSITOR 

Name: Ganymed Ph~rmuceulical9 AG 
Freiligmthstr. 12 

Addn:s.: 55131 MlIinz 

IIl. VIABlLITY ST A J'EMEN1' 

The: viabiHf!j ofn,e micr~attl$m juerttlficd under II above ~'Il.~ tested 01'1 

On that date, the: &Bid microoTp.ni~m Wll.~ 

(X)' vi.ble 

( )' no loa get' viah le 

VlAl3[UTY STATIlMENT 
issued Jrumtnnt to Rule 10.2 by tbe 
tNrERNATIONAL DEl'OSITARY AUnfORITY 
IdQ\1liVe.d M the bottom afthiR paJJC 

n. IDEN'nFlCA nON OF me MICROORGANISM 

Al CCl;sion n.mb"" glvetl by the 
ll-lTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2741 

o Ito or1he deposit Of the transfer!: 

2005·10-19 

2005·10· [9 
, 

TV. CONDmONS UNDGii WHICH 11-JE VIABILITY TEST HAS BEEN PERFORMED" 

. 
V.~AnONALD~OSrrARYAUTHORITY 

Nrunc: DSMZ-DEUtSCHE SAMMLUNG VON Signomrc{<) ofp ... an(.) hDving the power to relm:.cn, me 
MIXltOORGANtsMEN tTND ZE!,.l.XUl.:rUltEN GmbH lntr.m,wOIlnJ I)epo:iitruy AUthority or of iUlhori,,od offioial(s): 

Addrca<: Ma.<ehcrodcr Weg 1 b 

~ tJ~~ D·)8124 al1l\lnschwcig 

0.,,); 2005-11-01 

Indicate the dAIC ~f on gilla.l deposit Dr, where a new dcpo~t or 3 = fer has been modo, tho mO,t< r=t re!ovant date (dale of thc new deposit or dote 
of the P'Onsfc:r). 
It< the eMC< r~/em:rI to in R"le I 0.2(a) (ii) SlId (Iii), ..r.,. tn ,he '""'" "",ont viBbilily tCSL 
Marlc with a cr." the :;pplleable bOL 
Fill in if tho iofora1ntion has been n:qt1Cfltc<i and if,h. results of the tCllt wen: neg.tive. 

Fonn DSMZ.Bl>19 (""lep.ge) IZnGOI 
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EUDAPESTTREATY ON THE INTERNATIONAL • 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE Deo:rile 40 • 
Eannrnhang oen 
MPereoryotimen 	4?...,./ 
and Zdialuton G.nhh 

tysrrzvuiAnoNAL FORM 

Gar*rimed Pharmaceuticals AG 

P'rciligratlistr. 12 

55131 Mainz RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Role 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
idettdried at the bottom of this page 

I. IDENTTICATION OF THE MICROORGANISM 

Identification referenee giyee by fist DEPOSITOR: 

182-D1106-062 
Accession ottrober Oven b y thc 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DS24 ACC2742 

E. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified ander I. above was accompanied by: 

( x ) 	a ocientifm description 

( 	) 	3 proposal taxonomic cies i pain 

(Mark witb a cross where applicable). 

' in. R.E.L..cir i AND ACCaTANCE 

in is Interobilormi De-00.3;01y Authority certs the microorganism identified smear I. above, which woo rcachrod by it on 2005_10_19 
(Dote of the original decimal'. 

IV. F-ECETT OF REQUEST FOR CONVERSION 

Tho microorganism identified under I shove was tetchyd by thin lotoruntional Doposinuy Authority on 	 (date of original deposit) 

and a request to convert theorigiod deposit ton deposit under Ono Budapest 'Treaty was received by it on 	 (date of =Cot of reottest 

for conversion). 

V- INTERNATIONAL DEPOSITARY AUTHORITY 

Nam= 	DSMZ-DEUTSCHE SAMMLUNG VON 
IVIIKROORGANISMEN UM ZELLRULTUREN Ortnbli 

Afitimcr 	
15

4 
Er

a Wog lb 
D-38154 Ertinmettorcis 

Signatore(s) of person(a) having the Hower to represent the 
Intonational Depositary Authority or of authorized o5einl(s): 

' 	6"....... 	‘16.0)a.... 

- • 	, On= 2005.11-01 

I 	Where Rule G.4 (d) applies, such ciao is the dasc on which the maul of internationni dopes-wary wtherity was acquima, 

FOrm DSMZ-BP/4 (sole page) 1=001 
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Ganymed Pharmaceuticals AG 

f reili grnthstr. 12 

" gUDAl'I!3TTREA'IT ON n!E INTERN A nONA!. . 
RECOONmON OF THE DEPOSIT OF MICROOROANtGMS 

FOR TIlE rUlU'OSES OF PATENT PROCEDURE 

INl'ElU'A'IlONAL FORM 

55131. Mllinz RECEll'T IN THE! CASP. OF AN OlUGlNAl. DEl'O!:lT 
' .. ued JlUI1I'IWItlll Rille 7.1 try the 
JNTER:NATlONALPEI'OSITARY AU'rHOlUTY 
id""fificd at \h. boltOnJ of this pngc 

1. IDENTlI'lCAnON OF TIlE MICROORGANISM 

lrlc:ntificatian fef....",,,,, gi_ by !h. DEPOSITOR: Acctn"'lInlt!llbcr given by tbe 

182-D 1106-062 
lNTERNATIONALDEPOSITARY Aur.HORI1'Y: 

DSM ACC2742 

n. SCIENTIFIC Dt::SCRlP1lON AND/OR PROPOSED T I\;ltONOMIC DESIGNATION 

TI,,, micl'OOfJ)'llrIi= id.entlfl,d llIldcr I. above WIl$ oecomp.nicd by: 

. ( ) "pmpOlCli wcMomi. dCligniWon 

(Murk with a cro •• wlu",,) IIJ!lIlioablc). 

II!. RECEiPT AND ACCEI'1'ANCE. 

ini$ lnlemflli(lt1f\i Depositffty AulhGrirr·ti~;:;p"'.z ~b: mloroorganism locndfclunncr t. AW..-e. ..... m..."'h~11S n::cc:vcd by it on 2005"'10-'0 
(D= of the origirutl dcpOllil)'. • "' 

IV. F.ECElPT OF R.EQUEST fOR CONVEltSlON 

The rni~ilim identified WIder 1.00 .. \1'1\$ ~cl\'Cd by tbis ltm:mntiorud DcI'CRitary Autbarily "" (date of arigitml dopo.it) 

and a rcquC!t to convert thttllipmloopDsit \0 11 .opcsil under the :Budspalt T,,,,,1Y wru: =ived by It on 

for convcmon). " 
(date of"""'~tofrcq\le" 

V. JNTI;:RNA UONAL PEPOSITAAY AUTHORITY 

Nun=: DSMZ-DtruTSCHE SAMMWNG VON Sign.'ltvI1:{.) of. pon;<m(a) Imving the pow"" to ~t the 

MlKROORGANlSM'ENUNI:l ZEtLKULIUR:eN GmbH lntemn.onw Dcposimry Allthnrity Of of ~uthori.ed officinl(s): 

A.!W=;! M=hcrod",Wcglb 
D-381;>A BtlIllIlIOlIwejg V tJe...~ 

On.., 2005-11-01 

I \Vh""" Rul" G..4 (d) applit:!, ",en dt.te is the""'" '," wt:ich the .tabU! af inu:m"n" .... l <l."""talJ'autilortty was "cqWn:d. 

Form DSMZ-BP/4 (sole Plgc) 1:112001 
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DSMZ 
biorincile 
5ornmiung..7 
ONkroorgon4ny, 
voti Zelikulturan GmbH 

BUDAPEST TREATY ON THE. INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE, 

INTERNATIONAL VOILA4 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 
VIABIIITY STATEMENT 
:steed pureumn to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY ALTTI:IORITY 
identified of the bottom of this page 

I. DEPOSITOR II. IDENTIFICATION OF TRE MICR.00ROANISM. 

Naroc.. 	Csanyrned Tharrnacentical.s AO 

Freiligrathsh. 12 
Address: 	55131 Mainz 

ACC.11/1111on number given by the 
INTERNATIONAL. DEPOSITARY AUTHoRTIY: 

I)SM ACC2742 

Gate of the deposit or the transfer' 

2005-10-19 

M. VIABILITY STATEMENT 

The viability of the avier_argrmaim identified under 'II above WES tasted on 	2005-10-19 
On that dam. the said mi=orgsnism woo 

(X)' 	viable 

( 	)' 	no Mar/viable 

TV. COvornoNs UNDER WHICH THE VIABILIT‘"PEST HAS SEEN PERFORMED' 

V. NTERNATIONAL DEPOSITARY AUTHORITY 

Nam= 	rssmz-Darrscum SAMMLUNG VON 
MIKROOROANISMEN UND ZELLKULTUREN GmbH 

Address: 	Mnseberadcr 'Wm I b 
D-38124 Bin 

Signaturc(s) of person(s) having‘  the power to represent the 
International DePOSitnty Authority or of autharizzti offfeistin 

(017,-  

Data 2005-11-01 

Indicate the dam of original deposit or, where a new deposit or a transfer has been made, the most =eat relevant date (date of the new deposit or drat 
of the transfer). 

1 	in the eases referred to in Rule 1112(a) (ii) and (110, refer to the moat resent viability tat. 
Mark with a cress the appiicablo box. 
Fit) in if the infannation has bx.rinaluested and if the results of the test wets reptive. 

Form DSM2-HP/9 (solo page) 1212001 
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BUDAl'F..sT TREA n ON THE IN'fERNATlONAL 
RECOGNlTlON OFTHEDEPOSlT OF MICROORGANISMS 

!:'Olt THE FURPOSES OF I'ATBN1l'R.OCEDtJRE 

lNTERNA TlONAL FORM 

Ganym.ed Pharmaceuticals AG 

.Freiligrathstr. 12 

55131 Mainz 

I. DEPOSITOR 

Name, Ganymcd l'harm1l(;cuticrus 1.0 

Frctligrnthstt. 12 
Add ... ~., 55131 MaiM 

m VTABttm' STAtEMENT 

lThe viahility of: the mitf"l..vr~n!ml1rlcn!ifir:d Und~ 'n 8.bove \VJl.~ tC!\tcc1 nn 
On that date.. the said micrtlOfS""jsm w,u 

(X)' vi.ol, 

( )' no lonservillOlc 

VlABlLfTY STATEMENT 
i.",cd f'UI'SU'Ot (0 Ru Ie I 0.2 by Ille 
lNTER NA 110NAL DEPOSIT MY Atrn-IORITY 
id011tifled 01 (he bottcm oflhi. ""!Ie 

n. mENTIFlCATlON Ol'TRE MICROOR(,AI'<lSM 

A""""ian number pven by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2742 

))~\C of thc deposit or tho trnnRfcr', 

2005-10·19 

2005-10-19 
, 

IV. CO'Nl)1TI0NS lfNDER WHICR THE VIABILITY 'T""..sT HM BEEN' !'ERl'OlWED' 

V.lNTERNATIONALDEl'OSITAIlY AUTHORITY 

Name: DSMZ-oEVTSCHE SAMMLUNG VON Signaturc(R) ofpm",,(") iuvilltl the power to n:pn::oa1! the 
MlKll.OOII.OANI5MEN UNO ZELLKULTUREN GmhH wtcmarianal D"lJIX'i~~ry Authootyorafaulhorizal officia!(s~ 

Add.".", MO£ebCTtU!cr Wog I b 

V- WL.z" D-38124 Bmumellweig 

D~U:: 2ooS-11-0J 

Indicate the dm:of oIiginnl dcpo,it ar, where> new depooit or" trllosfcr ntlli bee" nude, the most ~.CllI relcvnot elste (0'"" "fthe new deposit "roAtc 
ofth. tran,fer). 
I" the ""(Ie, tcltm:d to in Rul, 10.2(0) (ii) and (Iii). refer '" the mo,;t recent viability ...... 
M2rlt with. oro", the l1l')l"cablc box. 
Fill in if the lnfanmticn han bocn "",uosred .nd if the rozultl! "fthe tclit '''''''' ~\l'll1:. 

Form USMZ-13PI9 ('01, page) I2I20DI 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOS7T OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

DSMZ 
Dovloc6t 
Sunnniunp ..on 
Nill000rprismen 
and Zeilminernn GmbH 

Ganymtd Pharrnacvaticals AG 

Frei ligrathstr, 12 

55131 ?vial= RECEIPT IN THE CASE OF AN ORIGINAL. DEPOSIT 
tsStted pursuant to Rile 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L TDENTIFICATION MITRE NIICROORGANISM 

identification reference given by die DEPOSITOR: 

182-D1106-067 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

D2 M ACC2743 

R. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The mictoorgnniant identified rodeo I. above 14114 accompanied by: 

( qt) 	a identific 3=cription 

C 	) 	a orresetl taxonomic designation 

(Mark with a ernes wit= appitemide). 

IR. RECEDIIT.a.ND ACCEPTANCE 

This International Deectitery Authority accepts the rnicruorranimp lettethitel =dor L 21-sfre which war rut envoi! by it cm 2005- 	0-19 
(Date of the original deposit)'. 

N. RECEIPT OF REQUESTFOR CONVERSION 

The rnicroorgun ism I dediiittd =doe I above wax remind by this Intent:16=cl Dcparitary, Authority on 	 (date eforicinal deposit) 

and n request to convertase original delimit to tt deposit under the Eudapcst Treaty was received by it as 	 (date °Creedal of request 
for conversion). 

V. nITERNATICDNALDEPOSITARY AUTHORITY 

.., 
Nam 	DSMZ-DELITSCNESAMMILING VON 

MIKROCIRGANISMEN LIND ZEL.I.-MLTOREN GmbH 

Address: 	Masthead= Wcg II) 
D-313524 Braunstinveig 

Signature(a) of poson(s) Waving the power to repristent the 
leteentionel Depesitery Authority or of authorized cricial(s): 

fr'::- 	422.-4Z,  

Da= 2005.11-01 

Where Rule fi.4 (el) applies, such data is the dare on which the mania of international depositary authority was iterlatem. 

Fortn IDSM2-13 P/4 (aole page) 1212001  
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·1 

BUDAPESTTRJ;ATY ON TTiE 1l'JTERNA110NAL 
REC'.oONmON OF THE DEl'Osrr OF MICROOROANISMS 

. FOR THE l'tJRl>OSES OF PATENTl'ROcmURE 

IN'TERNATlONAI. FORM 

Gany:med Phar.maCmticais AG 

Frclligrathstt. 12 

55131 Maim; 

l.lDENT:lFICATlON OFTHEMICROOROllNlSM 

Tdentification ref":",,,:,, ~""" by the DEl'OSITOR, 

182-D 11 0 6..()(l7 

REC'SlPTlNTHECASEOF" ANORlGlNALDEPOSrr 
issued!,1IniUlIltt to Rul~ 7.1 by the 
1l'JTERNAnONAL DEPOSITARY AUTHORITY 
idcntiflCll BI. tl1e bottOm aflhl. page 

Accossion IlUmber given by tho 
INT.ERNA TIONAL DEPOSITARY AUTHOJUT'Y: 

D.9M ACC2743 

n. SClEl'ITJFlc DESCIUI'TJ'ON lIND/OR PROPOSED TAXONOMJC DESIGNATION 

Tht: mi,s:toorgnnilltn Idcndfic<l ,mdClI. ohavc .,,'" a=p:mlcd by: 

( X) " !cientific description 
( \ :t ~nsed ttlXoru:rm,ic desismtion , 

(Ml!fk wi!\, ~ Crt"'" whcrupplicllhl,ol. 

rn. RECEIPT AND ACCEPTANCE 

nil. lntcmation .. l Uo»o:i:;O'T)' A.!hcrity !C.epl$ til. microoG!1mi= ic""~fi,,::! :.:.~<!er!. """"e. w~jch \'1m =ivcd by it on 2005. ~ 0.19 
(DIlte althe original dcpoI:it)'. 

TV. RECEll"T OF REQlJESTl'OR CONVERSION 

The microafSllaism id",tiiiori uorlcr I nau,". ""'-' receid by !hi~ Intortt.'lI;onnl DcpOllitsry Authority on «(\;.\l! oforitdnoJ deposit) 

and Q n:quCSI to c:onVCIIIDo oripinoJ clepCl(lie '" • deposit under rh. l).udnplllll T=ry WII$ rec ... od by it Cl\ 
far coover.; on). . . 

(d.., o{n:t::iptof roqUl:Sl 

V. INTERNATlONALDEI'OSITARY AUTHORm' 

. 
N:tme: DSMZ-llWTSOtE SAMMU.lNG VON Slp1l1tun>(R) of p .... on(') \raving tho pewt:rlo "'P-the 

MlKROOROANlSMEN UND ZEllXtiLlUREN GmbH \morn ... _1 Dcposiwy _hOM'}' or of IlUthmi:o:d official(.): 

Add""",,: M=hcrndcrWCl\ lb 
~3S124a~rrwclg V W~rz, 

D= 2005.11-01 

. I Wh"", Rule 6.4 (d)'PPli"" ""oh d:ttc is 111<: dnu: a. whicl! tbe !IUltwl afint"l'llluionai dcpO!:llA1)'auUlarity w:IS I>Cqu=!. . 

Form OSMZ-Bf'l4 ( .... p!lSO) ImtJOl 
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DSMZ 
.,..,„...„„von se  Donscho 

Mikroorponi.mM 
and ZeIllivIniron Gmbh 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOONTTION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL 

Ganymed Pharmaceuticals AG 

Frciligrathstr. 12 

55131 Mainz 
VIABILITY STATEMENT 
isaued pumuant io Rule I 0.2. by the 

• INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bet:rent of this page 

I. DEPOSITOR H. IDENTIFICATION OF THE MICROORGANISM 

Name: 	GanytnetiPhsimaceutteniii AG 

Frciligatimt, 12 
Address: 	55131 Mainz 

Accession number given by Ma 
INTERNATIONAL. DEPOSITARY AUTHORITY: 

DSI'll ACC2743 

Onto Ortiz deposit or the ttznsfer': 

2005-10-19 

EL. VIABILITY STATEMENT 

The viability of the micrearganipm Woad Firm under P above was tested on 	2005-10-19 
On that date, the said microorganism WA.3 

(...0' 	viable 

( 	)z 	no Iongcr viable 

TV. CONDITIONS UNDER WHICH THE vIABILTI71  TEST HAS BEEN PERFORMED" 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DSMZ-DEIITSCHE SAMMLUNG VON 
MIKROORGANISIvIEN LIND ZELLKULTUREN OmbH 

Address e 	MalSeberoder Welt lb 
045124 arountichweig 

Signature(s) of person(s) having the power to represent the 
imanational Depositary Authority or of authorized official(s): 

6,/,. 4,le..-6, 
Dare: 2005-11-01 

Indicate the date of original deposit or, where a now deposit or a transfer ban berm time; the mote recent relevant data (date of the new deposit rind= 
of the transfer), 
in the caves referred to in Rule 111./(e) (iii) and (Ili), refer to the most r,...cut viability test. 
Mark with a ermine applicable hos, 

4 	FIII in if the information has been requested and if the results of the test tvere negative. 

Pomo DSMZ-BP/9 (sole page) 12(2001 
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BUDAPEST 1Jtll.ATY ONTliE INTERNA TIONAt. 
RECOGNmON OF THE DEPOSIT OF MICROORGANlSMS 

FOR THE l'URl'OSE!> OF PATENT PROCEOU)!.E 

lNTERNATIONALFORM 

Ganymed Phamw.ceuticals AG 

Freiligrathstr. 12 

55131 Ma.inz 

I. D1i.l'OSlTDR 

Nnmc: G!llIymcdPhmm3ceuticnl~ AG 
Frciligrathste, 12 

Addr"~~: 55131 Mainz 

m. VlABII.JTI' STATEMENT 

The viability nfthc microorll,miArn idooti lied under n .ho". w", tested on 
On mnt dntc j liu:: Raid miei'(l~llJlism Wrt..~ 

C,d v;~b)c 

( 'I aD long.,,- viable 

VIAIlll.lTY STATEMENT 
i.,.cd pul1lll.nll" Rule 1 0.2 by the 
INTERNATIONAL DEPOSIT AR. Y AUTHOruTY 
idCl\llfied., thcb<lttnm Mthis p.ge 

l1. lDElIlTTFICATlON OF TIlE MICROOIWANISM 

Aeccs&ion number g1vcn. by the 
lNTI!RNATlONAL DEPOSITARY AUTIlOIUlY: 

DSM ACC2743 

O.Ie Dfthc deposit or the tran,fer'; 

2005-10-19 

2005-10-19 
, 

rY. CONDmONS UNDER WHICH THE V!AllJLm' TEST HAS BEEN PERFORMEO' 

V. lNTERNATIONAl. DEl'OSITARY AUTHORtTY 

Name: PSMZ-OEUrSCl:!E SAMMLUNO VON Sign.turc«) Qf pc1SDIt(') hAvjn~. the p.wer 10 TC)lrescnt the 
MlKR.OORaANISMEN tJNl} ZELLKULTUREN OmbH lntctmlionru D!:paRiuuy Aulltonty or of 'uthoriz<:d "ffiei~l(s): 

I\ddrc;o: ~""berodcrWc~ lb 

V Je..~ O.J 81;14 BrmftJlchwcig 

Da.II:: 2005-11-01 

lndic:let: tho dalc of origiWll dcpO$it cr, where. new dcpaait oro =,fcr haa b~ !lind., Iho mn-u nxcnl relevant dAt~ (dnlcoflhenewdcpa.it nrOAt<: 
ofth. trall!Ifer), 
Jn the ",,"c< rofcn<d to in Rul.ln.l(.) Oi) SlId (iii), "'for to themo« =1 vi.bl1llY-' 
Mar\<. with. "'O!lthc applicnhlcoox, 
Fill in if the inf01l!llltion lw hcc~ n:>qllcm:cl and if the ro!<uill! of the test """'" n¢~"tivc. 

Penn DSMZ'Bl'I9 (solepa.g<:) 121"2001 
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BUDAPESTTREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL POR.)..1 

• , 

DSMZ 
Drwitery 

m a S otrgo'n9Zn  pAikr 	en.  
vrui Ztilkulwron GT1hH 

Ganyrricd Pharrnaccuticals AG 

Freiligrathstr. 12 

55131 Mainz RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued ppumlaut to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORTFY 
identified at the bottom of this page 

1. IDENTIFICATION OFTHE MICROORGANISM 

Identification reference givoh by tee DEPOSITORI 

182-D758-035  

Accession numbergiven bY tho 
INTERNATIONAL DEPOSITARY Au-nroRmr: 

DSDI ACC2745 

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC 0 ESIONATION 

The microorganism idendbed under I. above ems aceinupanied by 

( 	) 	a scientific description 

I. 	) 	s proposed taxonomic designation 

.(hi ark with a tryst where nppiicali1e). 

M. RECEIPT AND ACCEPTANCE 

rots Inturnstions I Depository Authority accepts the Microorganism identified under I. above, which was received by a en 2005-11-17 
(Date of the original depotit)i • 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The trdcreerteantam identified under !above was nteciyed by this International Depositary Authority on 	 (date of original deposit) 

and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on 	 (date of receipt amplest 
for couvernion), 

V. INTERNATIONAL DEPOSITARY Aummary 

Nurse: 	IDSMZ.DELITECRE SAMMLUNG VON 
MDECROOROANISMEN uND ZELLICULTURLN GmbIl 

Arldrest: 	Maack:radar Vieg lb 
D-S8124 Bracacciimeig 

Signature(s) of penom(s) having the pewee to tcproicar the 
International Depositary Authority or of authorized official(s); 

V hol.e.... 4 
Date; 2005-12-05 

Where Rule GA (d) applies, such dare is the date en which the statue of international depositary authority was acquired. 

Ferro OSMZ.BP/4 (sole pap() I7./200 I 
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Ganyrncd Pharmaceutic:alli AG 

Freiligrathstr. 12 

BUDAl'E!.-TTREATY O}lifIE INTERNATIONAL 
ItECOGNffiON Or: THE OEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PR.OClIDURE 

INiERNATIONALPDRM 

551.31 Mai.nz RECEIPT IN mE CASE OF AN ORIGINAL DEPOSIT 
Issued pl .... uantto Rule 7.1 by the 

I. IDEN11FICA nON OFTHE MICROOROANtsM 

IdcntlfiClltion reference givo~ bY the DEPOSITOR, 

18.2·0758-035 

lJ<oITE.RNA nONAL DEPOSIT All. Y AUTIlORlTY 
identified at tho bottom ofehl, page 

Acces,ioo IlUITIbor &i.on by the 
nmRNATIONAL DEPOSITARY AlJTl{OR1TY: 

DSM ACC2745 

U. SClEN11FIC DESCRlJ'TION ANDIOR PROPOSED T AXONOMfC DESIGNATION 

The microorganism Identified under J. obovc "'lIS aCt:OlllJl'ln;cd by: 

( ) a. scientific description 
( ) A prt1PORcd ~a .. 'tooomi(. designation 

.(MIIl'k with. ""'55 who", nppliMhle). 

ffi. RECE.IPT AND ACCEPTANCE 

.ru. lnlcmnbOlLBt DeposiW)' AIlthotity aceopU the n\icroor~anism identified undor I. above, ,,·hich!'l1lS ~civc(l by it en 
(Date of tbe ori!l:innl depo!;t)'. 

2005·11·17 

IV. RECEIPT OF REQUEST FOR CONVERSrON 

The microc~i"'" idcnlifItd under labelv. WI!< receiYt:rl by!lU. inu:rn"tionsl Deposi""Y Authoril)l on (dele of origiooi doposil) 

and. rcqUCAt 10 C(lnvon the m!'inal depo'it to • dope.it _mice the Budapest Trcnty 'YB1I =cived by It CD 
far couYcl1Iien). 

(dele of ro.::oipt of rcquo;t 

V. INiERNAI10NAL DEPOSITARY AtJ11-!OR1TY 

Name: OSM7~DEtl'IRCHE SAMMLUNG VON S;gn=(,) o(p .... ""(.) hllving rhe pcwel"lo rcprmcnc the 
MIXR.OORGANlSMENUND ZET..LKULTl.JltEN GmbH Intc:m .. iocal o.posltruy Authority or of autll on=! offici,I(,), 

Ad<irosll: II1nscncrcderWcg lb 

t/: W,~ D->8124B~wcig 

Dum: 2005-12-05 

I When: !Wle 6.4. (d) spp;;"" such d4<C i.!he aMc en whkh tllCfi .. "'S afin_ion.1 depository nuthorltywns lCquinx!. 

Form CSMZ·BP/4 (solcpa~c) [ZI2001 
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BUDAPEST TREATY ON THE INTERNATIONAL • 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL PORN 

avnmluna von 	1SY 
Mtkremarni:man~ WV 
and Zellitulwran Gmbh 

Ganymcd Pharmaceuticals AG 

Frciligrathstr. 12 

55131 Mainz 
VIABILITY STATEMENT 
issued pursuant ID Rule 10.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

T. DEPOSITOR II. IDENTIFICATION OF THE MICROOROANISM 

Name: 	Ganymed Phammeenticals AG 

Frei ligrnitstr. 12 
Address: 	55 t 31 Nainz 

A,ccosnion number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

D Sti ACC2745 
Date of the deposit or the tramfcr". 

2005-11-17 

AL viannare STAMENT 

frho viability or the rut_ 	Maim idea 	ed under 11 above was tmted an 	2005-11-21 
On that date, the paid microorganism was 

(x? 	viable 

( 	? 	no longmviatile 

N. COME/MONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED" 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DSMZ-DEUTSCHE SAMMLUNO VON 
NSIKROORGANISMEN UND ZELLKULTUREN GmbH 

Address: 	Masehmoder Weg lb 
D-35I 24 Braunsthweig 

Signature(s) of person(s) having. the power to Tames:at the 
International Depositary Authority or of authorized official(s): 

V 	(d.e.....-4, 
Date: 2005-12-05 

Indicate the elate of original deposit or, when a new deposit or a aansfcr has beep made, the most recent relevant data (date M the new deposit or date 
Of the trarmier). 
In the cases mimed to in Rule I (1.2.(a) (ii) and (iit). refer to the most recent viability tag. 
Mark with a west the applicable bap. 
Fill in if tae ihrOettehOn bah been requested and If the results MO= teat were negative, 

Form rIsta-8w9 (hale page) 12/2001 
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BUDAPEST TREA TV ON THE INTERNATIONAL 
RECOGNITION OF mE DEPOSIT OF MICROORGANISMS 

FOR mE PURPOSES Of PATENT PROCEDURE 

INl'F.RNA TIONAL FORM 

Ganymcd Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 

l. DEPOSITOR 

Name: Ganyrned I'hannne~u1iC31s AG 
Freiligrtlhm. 12 

Add",,>: 55t31 Main? 

m. VlABILlTY STAT"EMENT 

TIU'! vlnbjUty of the rnk:roorgnni!m idO'ld£iod untkt n abov!: \\'tlS tCltCdon 
On that. date, the lSzUO mlc:rooTBonism v.'3.~ 

(xl' viable 

( )' no longerYiabic 

VIABiLITY STATEMENT 
i~""cd pursuant ID R~I. 10.2 by the 
INTERNATIONAL DEI'OSITARY AUTHORiTY 
identified at the bo1tom Df this psso 

n. IDENTIFICATION OF THE MICROOROANTIlM 

Ae:CCIiIAior, number Aiven by tho: 
lNTERNATIONALDEl'DSITARY AUTHORITY: 

DSM ACC2745 

DRID of the QCJlosit or the !T1!l\5fcr': 

2005-11-17 

")OJ)..:;' 11 __ ~1 
"'VV..,I-J,. "'-"J. 

, 

N. COi'1DmONS UNDER WHICH THE VlAnll..lTY 'fEST HAS BEEN PERFORMEtI' 

V. INTERNATIONALml'OSITARY AurHORITY 

Na.me: DSMZ-DEUiSCFlE SAMMLUNG VON 5ignamre(~)Qfporson(.) h.vin~ the power to n:pteSal1 the 
Mll<.ROORGANlSMEN UNO ZEll.KULTUREN GmbH !mcmntioaal DeposilBry AIlU,ority or of nuthari.:od offici.-.J(,): 

Addr""" Mn..cherodcr w~ V tJ.e-·4 D-J&12411raun 'g 

Date! 2005-12-05 

lnd;""te the d!te of origiMl deposit or, where ~ new dq)osit or a tnlru:fcr bas been made, the m05t recent relcvllIlt date (dslI: o(!be ncwd<posit or date 
oflhc =fer). 
in the CR-= n:fc:md 10 in Ilul. 10.2(') (ii) nod (iii). ",fer 10 I.e most =1 viJlbility 1cS~ 
Ivjork with .. "", .. tho applicable box. 
Fill in if the information 0" been rc!J11W¢d nnd If the rcsullR of the tC8t wen: ocgll.tivo, 

Form OSMZ-BI'/9 (aclo".gCJ 1212001 
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BUDAPEST TRE ATI ON THE INTERNATIONAL 
RECOONITION OF THE DEPOSIT OF MICROORGANISMS 

KR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

DSMZ 
itAcrourne, 

Gwyn; ed Pliamiaennicals AG 

Freiligrathstr. 12 

55131 Mainz RECEIPT MITRE CASE OP AN ORIGINAL DEPOSIT 
issued penman to Rule 7,1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified nt the bottom of thrs page 

L IDENTIPTCATION OP THE  MICROORGANISM 

Identifies tio e reference plea Odle oVostroik: 
182-D758-036 

Armeeriert number pines by the 
INTERNATIONAL DEPOSITARY AUTHORTTY: 

Dsm AECZ746 

IL SCIENTIFIC DESCRETION ANDIOR PROPOSED TAXONOMIC DESIGNATION 

'The rtilereorgwasm identified Ionia I, above wa ancomnenicd 

( 	) 	s scientific description 

) 	e benaescet usenothic riceigantioo 

!Mark with a aoss wiscre 

azzaarr AND ACCEPTANCE 

This Intaauitional Dcposiery Authorily accents the miaaerganiern identified urice•rl. above, which wet rent/red try It on 2D0541.17 
(Date of the original 

TV. RECEIPT OF REQUEST FOR CONVERSION 

The 711.1a1Vargatiinn identified tinder I ebove was received by din laremancina( Orerortary Authority on 
	

(dote of seism/ depeei9 

and a =gum to eon seri the original &malt toe dcnosit under the Budapest Treaty was received by it CC 
	

(date of ego* of Moat 
for conversion), 

V.)NTERNATIONAL DEPOSITARY AVTH mar/ 

NoolC 	DSMZ.DEUTSCHESAMMLLING VON 
hfECROOROANESMENUND ZELLICULTUFLET GmbH 

Address 	MtacherodalVar lb 
0-38124 Branscimig 

Sign-m.1' (F) oipcmul(s) having the power to merman the 
lottmenonal Droaincry AsrMorny or o(autoorimd oftirial(1), 

 

Dar-: 200S-12-05 

WIT= Rule 6.4 (d) Apollo!, tub Cate Is the dam on which the cams cf estana banal osponuiry filltbIlTM,..5 seesaw:. 

Farm DSMZ-BP/4 (Kole page) 124001 
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Gwyrned Phannacemicals AG 

freiligmthstr. 12 

nUDAI'EllT mA 1Y ON THE INTERNA TTONAI.. 
RECOONmON OF THE DEPOSIT OF M1C1!OORGANlSMS 

fOR TIlE PURPOSES Of Pl;.mIr PROCEPUIUi 

lNTEltNAilONAI. fORM 

55131 Main:: RECEll'T!.N11lE CASl!OF AN ORIGlNAJ..OEPOSIT 
j"uod pumlII!!t to Rul. 7, I by Iho 
iN1'El<NAll0NAL llEl'OSITARY AtlTHORlT\' 
idanti nM fit the boUOOlof ibis pbg. 

1 IDI!NTlFlCA 110N QP1Tm MrOOOROANJSM 

Idcntifjto!i~ b mf ... """ )li ... by the DEPOSITOR; ~n~;.-n~rttll:P~~ AlW AlJTI!O!UTY: 
lS2·D758-036 

DSM ACC2746 

II. SC1l;l'mFrcJ.)ESCrumOf'l AN'DiOR PROPOSW TAXONOM!C DESIONA 1WN 

'The mlcrompni1.m identified,ued",), ,\>0>0 .... ' ":com",,,l,d by; 

( ) 3. $Cimufic dcsmp:lon 
( 1 a ?~oscd lllxonomic dCRiptuioo 

(MJUk wi1h • etOS' wh=I!lNieabfo, 

m. FtECE1PT AND ACCEPTANCE 

This Interna!I •• ol Dcpo~i1n, AUlborlty '."'1'''' lbomicroOT!1Mi"" ,dClUned tIflcicr I, almv<, I>ilicil .... =ivtd hy It on 200.5.11.)7 
(Date ofrhe origiJW o"P"!)', ' 

IV, JU;;C!llPT OP 1U!QtJEST roll. CONVERSION 

The nUoJ'O\lrgauiJ:m wentificd undorl.bove ... 1IS n:tOved by th;~ lnl>:truztioo.1 D"P"'it>ty Authority en (d,., cf DriSilW "_it) 
And • n:qutst 10 00ll\'ert Iht OOglw _lit to • deposit under the Budl!J'''t T rcal)' _ rcccivod 'rtf it on 
forttlrlVmiQ1\), 

(date of re«lpt of roqucst 

V.1NT!!RNATIONALDOOSlJ'Alty AVTHoruT'Y 

Name:: DSMz.PEtn'SCHE SAMML1JN(f VON SI~6>oip ... an(!) h.vingrb, powc!'tO "'I'J1"Icn,th, 
MlKROOI/.{W/lSMEN lJNll ZEUXUL'l1Jl'.Eor Glnbfl Interlmkmlll rtcpo.,"'lJ' Aothono/ or of ... tborlzod .fficialla), 

Addt!:s:., M .. ,h<mlctWif, Ib 

V ~.z lJ.38IUBmn 1I'CiZ 

Pa"': 2005.12-05 

, Wb"", Rub 6.4 (d) "l'ptict, omt:lo d.", I. tho dme on which the AtotuS DC i.=titl1lal C'Ponimry .. thority_ aoquir<:<i. 

F""" DSMZ-llP/4 (1<CIcl'lI!l') 1212001 
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DSMZ 
Cxititadd 
tdmmivld, 
Witroomartimun 
and Lditniantrl Gmbh 

Ganymed Pharmaceuticals AG 

Pre Iligiathstr. 12 

55131 Mainz Cps: 

It IDENTIFICATION OP THE MICROORGANISM L DEPOSITOR 

2005-11-17 

Accession number given by the 
INTERNATIONAL DEPOSITARY Aurkaparre: 

DSM ACC2746 

Dated the &peek or the transfer': 

tANELITY STATEMENT 

mibility of the tniantnpnitra identified under II above was tc.sted op 	2005-11-21 
tat date, the said microorganiter Ins 

(x? viable 

( 	no loonerviable 

ONDI 	tTUNS UNDER MCI{ THE VIABILITY TEST li.c3 SEEN PENFORhED` 

V. INTERNATIONAL DEPOSITARY AUT1-10R1TY 

Name: 	DSMZ-DEUTSCHE SAMMLUNO VON 
MIRROORGANISMENUND ZELLKULTUREN Gmbli 

Address' 	Matcheroder Wcg lb 
D-38124 Braunschweig 

Signothens) of person(s) }owing the power to men:scot the 
International Depositary Authority or of nuthorized official(r): 

Dote: 2005-12-05 

EPUDAPESTITLEATY ON THE TNTERNAT7ONAL 
RECOONM ON OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Oanymcd Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 
tRABLLITY STATEMENT 
issued pursuant to Rule (0.2 by the 
INTERNATIONAL DEPOSITARY AMORITY 
identified nt the bottom of this pope 

• Indicate the eInte of origieal deposit or, where a new ticuostt ors transfer fwd been made, the most recent relevant date (data of the new deposit or clam 
of the rrsosfer). 
In the ease; referred to in Rule 1(1.2(o) CB) and 	rarer to the most recent vial:sine?,  trot. 
Mot with a cross the applicable !rm. 
FtE in if the infetratioe hue been requested and if the results of the test were neFative. 

Form DSMZ-RP/9 (solcpage) 12/2001 
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llUDAPEST11t£A TV ON THE 1N!ERNA'I10NAL 
R:£COONTnON DF'THE DEPOSIT OF MICROORGANISMS 

FOR THE PURl'OSES OF FA'l"ENT l'ROCEDtm.E 

INTERN!. 110NALFORM 

Ganymod Pharmaceuticals AG 

F rt!:iligratbstr. 12 

55131 Maim: 

II. DEPOSITOR 

-'. ~~ .. - - .-

• Ganymed Phannaceutics1s AG 
FrelliBllithstr.12 

~: 5513J M.unz 

_. 

lA'G!UI'Y STATEMJ::NT 

',abthty of lile mlClOOrgllnism roectjfied !Hlder n aboVe WQ. teSted (lIl 

,.t 43te. thc said microorganlmn MIs 

{xl' Vlable 

( )' no lanpyinbic 

-

VlABlUTY STATEMENT 
;ssuo<! purnunnt\o Rul. 10.2 by the 
INTERNATIONAL DEPOSITARY AtmlORITY 
id""tiflcd nt Iho bottom cfthis !",ge 

Tl, IDENTlFlCA110N OF n-m MICRQORGANlSM 

AecCII,ion number ~iven by the 
INTERNAnONAL DEPOSITARY AllTIlOR.lTY: 

DSM ACC2746 
Date of lbe dcpa.il 01' the tnIJ11fbr': 

2005-11- .17 

2005-11-21. ! 

ONDmDNS UNllE.1l WHICH THE V1ABlL'TY TEST HAS BEEN PERFORMED' 

V. IN1ERNATIONALDEPOSTrARY At.JT}{OlUTY 

Name: DSMZ·D.ElJTSCHE SAMMLtJ'NCi VON Si~lntrc(s) of pen;on(.) ),avln~ the power 10 rep""""! the 
MlKROORGANISMENUND ZEUXULl11ltEl-< GmbH In1l)!llI!!i"".1 DloPOlliuuy Alllltarity or of nuthori:.e<i official(s): 

AddrCSII' MiUt:hcrotl<rWeg Jb 
D-J8t24lln1unscilwcig v: We..~ 

Pole: 2005-12-05 

. Indioolt: tho dJtl,efarigi",,1 dcpo.it or, .... t":r~ ~ new dCJ}osil or> tl'>nsi'er iwd' .. n made, the ID01lt tea::nl rclcvl!ll' dote (dalO of the ncw4opo>it or dnlc 
of the "",,.fer). 
In the cUt::. n:.fcm:d.l.O in Rui~ I 0.2(D) (ji) and. (m). ref~f' to the most ~t viahiH~ test. 
Mark Wllb a CT!)lS the 8!JpllCllblc bm:. 
ttl) in if the infonnalion 00' been requcntt:d and if the resu!to of the te.! """" ne!,"tive. 

Form DSMZrBPI9 (.ctc~~) 1212001 
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BUDAPEST TREATY ON THE INTERNATIONAL • 
RECOGNMON OF THE DEPOSIT OF.MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymed Pharmaceuticals AG 

Frailigrathstr, 12 

55131 Mainz RECEIPT IN THE CASE OF AN ORIGINAL DEPosiT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR 

182-D758-040 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSIvi ACC2747 

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under!. above WaF accompanied by: 

( 	I 	a scimtific descend= 

( 	I 	n proposed taxonomic desianalion 

(Mark a 

M. RECEIPT AND ACCOFTANCE 

This international Depositary Authority accepts the microorganism identified under I, above, which was resolved by it on 2005-11-17. 
(Date of the origins' rictiosit) t . 

IV, RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was received by this Itimmarional Depositary Authority on 	 (date of original deposit) 

and a request to convert the original depositor a. deposit under the Budapest Treaty was received by it on 	 (Mae of receipt of Tcquost 
for etrovcrsion). 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name; 	DSMZ-DEUTSCHE SAMMLUNG VON 
MITCROOKANISMEN UND ZEL .LKULTUREN GmbH 

Addams: 	MoschcrocicrWeg lb 
ID-32112.4 Brantschweig 

Signatures) of nerson(s) having the power to represent the 
International Depositary Authority or of authorized official(s): 

4".  4../Le4, 
Dot= 2005-12-05 

Wbcre Redo 64 	applies.  such due is  the date on  iuhich the amnia of international depesiaary authority was acquired. 

Form DSMZ-BP/4 (sole page) 1212001 
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Ganymed Phannaccuti.cals AG 

Freiligrathstr. 12 

BUDAPESTTREA TY ON TH'E lNTERNA TIONA!. . 
RECOGNmON OF THE DEPOSIT OF MICROORGANISMS 

FOR TIm PUR.l'OSESOF PAJ"E7','T PROCEPURE 

rNTERNA nONAL FORM 

55131 Maim: RECEIPT IN TIiE CASE Of Ai" OIUGJNALDEPOSIT 
issued ~ur'Ullnt to Rule 7.1 by the 
INTI!RNATIONALDEPOSITMY AUTIlORITY 
;dtmtifiod lit the Dottom oflhl. page 

L lDENTIFICAnON OF 'mE MICROORGANISM 

Acecs3ion Dumber giYCll by the Identification r.fcn:ncc 'liven by the DEPOSITOR! 

1&2-D75S-040 
lNTERNATIONAL DEPOSIT MY AUTHOlUTY: 

DSM ACC2747 

D. SClENTll'IC DESCRlPTION AND/OR PR.OPOSED TAXONOMIC DESIONAnON 

The microlirgmU"," idcnill'",d under I, .hove ws.' 3(:compan ied by: 

( ) u scientific des:trfption 
( ) n 'Pl"O)JOSicd L"IJ{Onorruc dc!:iltnr.lion 

(Mark" 

m. RECEff'T i\NlJ ACCEPTANCE 

111U International D"Po'il3l)' A11thority IlCCOPUl the miel'(lorgnoism idcntiflcd under I. nO""", whioh wtIS receiVC<! ~)I i, on 2005.1l-17. 
(Date orme original depolit), . 

IV. RECEll'T OF lU!QUEST FOR CONVERSION 

The mict'OOT1?anism ideuti£cd and"" I Above 1>'8$ rccch",d by this In=.tiona! r>cposltary AUthority on (OMe of oligi .. 1 deposit) 
and a rcqucllt 10 convert the mgiMI d"",.it to .. deposit under th. Budapost Treaty WO$ reeeivcd by it on 
for cUlIvcrsion). 

(dm ofroecipt ofocquc~! 

V. IN1UNATIONALD.EI'OSITARY AUTHORITY 

Name: DSMZ-OEtrrsCllE SAMMUING VON Sign=(s) of PO!1>on(') havjn~ the power 10 ~rc.cnt tho 
MIKR.OOI\QANTSMEN UNO ZELuruL TI.lREN GmbH lnlCm3t1onnl Dopositnty Authority Of of aulhori;ttd. offici. Ie,): 

Adtkro • ., MosehcrodcrWcg lb v: U~~ . D-38 \ 2A .Bmnschv.",ig 

nalt:: 2005-12-05 

I Wilen: Rola 6.4 (d) applits •• uch dm i.:: !he date on which the "_, ofinlCI'Mtionai dcpus;tA<y KUtbol'll)' WIIB acquin:d. 

Form DSMZ-BPI4 (sole page) 3212001 

138 

I 
I 
I 



DSMZ 
Doutscitt 

.101.1.14.nt vin 
ma,„„ra„„ara.a 
anaz„„,„aaa,„,.,a,, 

BUDAPEST TREATY ON THE INTERNATIONAL 
azncooNrricnv OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 
VIABILITY STATEMENT 
issued our:went to Rule 10,2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified nt the bottom of this page 

T. DEPOSITOR IT, IDENTIFICATION OF THE MICROORGANISM 

Name: 	Ganymed Pharmaceuticals Aft 

Freiligrathstr. 12 
Address: 	55131 Mainz 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2747 

Data of the deposit or the traasfert: 

2005-11-17 

IQ, VIABILTTY STATEMENT 	' 

The viability of the micatorganiam Identified under JI above visa toned an 	2005-11.21 
On that tiara, the said meroorganiem was 

(x)' viable 

( 	)' 	no longer viable 

iv. coNDHIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED" 

V. INTERNATIONAL DEPOSITARY Au-nioarry 

Name 	DSMZ.DEUISCHESAMNILUNG VON 
MlICROORGANISMEN ❑ND ZELLKULTUREN GmbH 

Address: 	Mnsehcrolle,  Wog lb 
0-3 3124 Om 

Siguaturr(s) of peracrt(s) haring tho power to moment the 
International Depositary Authority or of authotiecd official(s): 

V. 	1,,:- 

Daft: 2005-12-05 

Indicate the Camel original deposit or, where a new deposit or a ones for has been made, the most :seem relevant daft (date of the new deposit or date 
of the tranr£ cr). 
lit the eases retored to in Rule 10.2(a) (ii) and nio. real- to the most recent viability test, 
Mork with a crow the applicable bon. 
Fill in Jr the information has bean resumed and if the results of the tent nem negative, 

Form DSMZ•BP/9 (soli pegs) 12/2001 
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BUDAPEST TREATY ON'mE:1N1ERNA110NAL 
RECOONmaN OF TIJE DEPOSIT OF MlCROORGANISMS 

FOR THE PUR1'05E.S OF PATENT PR.OCEDURE 

INTERNA 110NAL FORM 

Ganymcd Pharmaceuticals AG 

F rdligrathstr. 12 

55131 Main;:; 

l. DEPOSITOR 

Name: Ganymed Pharmaceuticals AG 
freiiignthstr. 12 

Address: 55131 Mainr. 

ill. VTAlllJ.TlY STATEMENT 

Tbe ";l.ablJlI)' Of tbe miClOOrganillm Identified Utldcr n nbove ""'-, ""ted an 
On t1mt dIlte, the: snid mit:ro~i.'ml ws., 

{xl' viable 

( )' no long."i.blt 

V1ABD..lTY STATEMENT 
issued pur!lU.nt to Rule 10.1 byth: 
INTERNATIONAL DEPOSITARY AUTHOIUIT 
idcntined 011hc bottom of thi, psg" 

n, IDENTIFICATION OF THE MICROORGANISM 

A~ce;s;c~ number given by th, 
INTERNATIONAL DEPOSITARY AUTHOIUTY: 

DSM ACC2747 

DAtI' nf 'he doposlt or the lmlsfet': 

2005·11·17 

2005-11·21 
, 

IV. CONDrrlONS L'N'JER WHICH THE V!ABILITY TEST l".AS BEEN PERFORMED' 

V.INTERNATTONALD8POSITARY AUTHORITY 

Name: DSMZ·DEUTSCHE SAMMLUNG VON SiguBtun:{S) ofpcrnon(s) naring tho poWer '0 rt.jlresent the 
MIXROORGANTSMEN tiND ZEU.KULTUREN GmbH lnt=at;onru DCJlo~i"'lY Authoril)l or of authoril:Cci offici.l(s): 

Addr=: Mt=hcrcdorWeg lb ?<" tJ~.-~ D·3B124 llmunsclJwcig 

Dnte: 2005-12·05 

lndics.tJ: the doteaf originnl dopa.it or. where, new dopoRitct a tmmkT nos been 11l3dt, the mOSt reeem rclev.nt riM<: (dole of the ""wdepOl<1t ord.te 
"ftl1e tmru;f",j. 
In .he eo,"", rer"""d to in Rule 10.2(.) (ii) And mi). refer to tbe rno" f't!Ccnt viability te1lt. 
Mnrt win, • cron the nill'ucablc bll1l. 
fill in if the information b .. bean n;qu=d:md if the l1>Sults .nhc =t wen: nogAtive. 

Form .D5M7.·BP~ (ool,pase) [212001 
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BUDAPEST TREATY ON THE INTERNATIONAL 	 DSMZ 
thuladw 

FOR THE PURPOSES OF PATENT PROCEDURE 
t.451:1'vemn"):rn'qnta  0 

azcoci4rnor4 OF THE DEPOSIT OF MICROORGANISMS 

vnd  Zallkutivran Gmbh 

INTERNATIONAL FORM 

Ganymed Pharmaceuticals AG 

Frciligrathstr. 12 

55131 Mainz RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pinto:int to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L MEN i Le it....ATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR; 

182-1)1106-061 

Accession number given by the 
INTERNATIONAL DEPOSITARY parnior_try: 

DSM ACC2748 

it. SCIF-NTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified tinder 1, above VAS Accompanied by; 

( 	) 	a scientific description 

( 	) 	a proposed taxonomic dcriplarian 

(Mark with a =OAR where ix:limbic). 

III, RECEIPT AND ACCEPTANCE 

Thin International Liepositicy Authority accepts die microorganism identified under L above, which was reeeivrxi by it on 2005-11.17 
(Date of the original. depolejl. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under ( above was received by this International Depositary Authority on 	 (date of original deposit) 

and a request to convert thenriginat deposit to a deposit under Mc Budapest Treaty was received by it on 	 (date of receipt of nxiuest 
For conversion). 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name; 	DSMZ...DEUTSCI-IESAMMLUNO VON 
WITKROOROANISMENUND ZELLKULTUREN GmbH 

Addrcrt; 	
DM-a3n-8c1

ci
4
roBderar 

Bren
er lb 

2 	seMec iE 

Stfetarr*S) of person(n) having the now= to represent the 
Ithernathmai Depositary Authority or of authorized official(s); 

el.< 	‘‘,.....2a,..7: 

Date: 2005-12-05 

' 	Wbeitic Rule 6,4 (d) ambit, nueh date it the data on which the status of international deponittry authority was acquired, 

Form DSM7....• HP/4 (sole page) 12./2001 	 140 

Ganyrned Pharmaceuticals AG 

Freiligro.thstt. 12 

BUDt\1'EST TR EA TV ON THE lNttRNA nONAL 
RECOGNITION OF TIl!! DEPOSIT OP MICROORGANISMS 

FOR THE PURPOSES OJ" PATENTl'ROCEDURE 

tNrl!RNA nOrfAt. FORM 

55131 Mainz RECEll'T IN' 1il:E CASE OF AN ORIGINAL DEPOSIT 
ilmed J!U"'0.nlto IUllo 7.1 by thc 

t lDllNTlFICA nON OHHE MICROORGANISM 

Identiftcation ref<1"Ctloc gm,n by the DEPOSITOR: 

182-D11 06-061 

INTERNA TlONAL DEPOSIT A.R.Y AUTHOR.Jn' 
!dcntifiC!ti At the bottom of this page 

Accession DUmber given by the 
IN'l''CRNATlONAL D!it'OSITARY AUTHORITY: 

DSM ACC2748 

n. SClENTIFlC DESCRIl'l'ION AND/OR PROPOSED r AXONOMIC DESIGNA nON 

Th. micromglllliRltl identified under I. :wovewllS neeom)"nicd by: 

( ) •• c;"'tiSc cic!cription 

( ) a proposed taxonomic d.c..'ignatlao 

(MIItk witn R "ro", wh.", 'I'1'licnblc). 

m. R6CE.tl'1' AND ACCEPTANCE 

Thi, rn=nticnat Dcpo,iUl1y Authority ,c<:,,1'ts th. mieroargani:m idcnlificd und~ Labove. lI'hien wo. rccch'~ by it On 2005-11-17 
(Date of Ute crigical. deprui!)', 

IV, RECEIPT OF REQum FOR CONV"EP..sION 

The microorBlUlism idcntiflol under rabDvewru rcceh'Od by thi.lnu:rna.tron.1 Depositnry Authority on (d:lle of DligiDAI deposit) 
and ~ rtquc:l \0 convert th,ariginnl depo,itto. depDm, under,"e Budllpcst T_1)' \VIIS =il'td \ry it on 
for canvenlcn). 

(<laIC oCrtl:cipt ofrcqucst 

V,~RNATIONALDEroSITARYAUTHO~ 

N=c; DSMZ·DElmCHESAMMWNG VON Signatun:($) of j)~on(a) It.vi.l: the power to "'Pr=m! !he 
MIJ<ROOROANISMEN UND zaLKUL TtJREN GmbH lnt<mllltonnt DcpO$itary Aulhcr:ity or of aurhoriw! official(s); 

Add=,,, M=hcmdcr IV,,!! lb v: D·>St24 SI'llllll8chllroig 

M~ 
Da~; 2005-12-05 

, \Vbcre Rule 6.4 (d) 8Wila. Jruch date i. the daro DO which ,he BIBlll, ofimern"tiaru" deponit>ry nlllhQoty was ~equin>d, 

Form DSMZ-B'C'/4 (sale Pntt) 121200 I 140 



BUDAPEST TREATY MITRE INTERNATIONAL 	 D S Nt Z 
RECOGNITION OF THE DP-POSIT OP MICROORGANISMS 	 oreerme 	 ti 

FOR. THE PURPOSES OF PATENT PROCEDURE 	 Serneaop see 	e  
end Ztlikktilvron GmbH 

INTERNATIONAL FORM 

Ganymcd Pharmaceuticals AG 

Freiligratimtr. 12 

55131 Mainz 
VIABILITY STATEMENT 
issued pursuant to Rule I5.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
idcruffied at the bottom of this page 

L DEPOSITOR IL IDENITHCATION OF THE MICROORGANISM 

Name: 	' 	Ganyrnell Pharrnaccuticalg AG 

Freiligratbsts. 12 
Address: 	551 31 Mainz  

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DS1v1 ACC2748 

Date orthe deposit or the transfer': 

2005-11-17 

a vr_ABrun,  STATEMENT 

The viability of the microorganism identified under II above was tested on 	2005-11-21 	I 
Orr that date) the said mitmouganiam was 

(")i 	viable 

( 	)-` 	no loogerviable 

IV. CONDITIONS UNDER WHICH TEE VLABILGY TEST HAS BEEN PERFORMED' 

V. INTERNAJTONAL DEPOSITARY AUTHORITY 

Name: 	DEMZ-DEITTSCHE SAMMLUNG VON 
MIKROORGANUMEN UND ZELLICULTURLN GmbH 

Address: 	Maschrender Wag lb 
7a-38 I 24 Braun:50=1g 

Signaturc(s) of person(s) having the ponce to represent the 
Internanonal Depositary Autitonty or of auttionzed official(B): 

e"#:: 4,74  4 
Dar: 2005-12-05 

Indicate the dote of original deposit or, where a new deposit or a onnsfer has been suede, the most t 	 
of the transfer). 
in tine lenses referred to in Rule 10,40 (5) and OH), refer to she most recent stabil ley test. 
Mark with a mon the applicable boa. 
Fill in if the infonnation has been requested and if the restrIts of the test were negative. 

Form DSMZ-PP/9 (oats page) 122001 
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relevant date (date of the new deposit or date 

llUDAPEllT 1REA TV ON THE lNTERNA TIONA!. 
RECOONITJON OF iHl! DE.!'OSIT OF MICROORGANTSMS 

FOR THE. PURPOSES OF ?A.TBNtPROCBDURE 

lNTERNA TIONAL FORM 

Ganymcd Ph=ceuticals AG 

Freiligrathstr. 12 

5513]. Mainz 

l DEl'OS:rrOR 

NI1D1e: Ganyrned l'hannaceuticaln AG 

FreiligratlWT. !2 
Address: 55131 Main. 

m. VT.Anlt.ITY STATEM NT E 

The "'ability of tho microorgl\l1ism identified under [! abo,'. was I~tcd on 
011 thnt dato\ lhe :mid mitTCHlrgsni:nn was . 

(xl' \"iahlc 

( 'r' nolongcrvi.ble 

VrABlt.11Y STATEMENT 
insued punruant 10 RIll. 10.2 bylh. 
~RNATIONALDEPOSITARYAunJDRITY 
idatti roed at the bOltom of thisl'Bgc 

n. ltJENT!FTCATION OF THE MICROORGANlSM 

AceolOien nurn'.' 8i"cn by Ih. 
!NT1:!R.NATIONAI.. DEl'OSrr ARY AlITHORITY: 

DSM ACC2748 

O~1l: erthe dopo.it or the tToO'llfer': 

2005·11-17 

2005-)1-21 
, 

r,r. CONOITIONS UNDER W1ilC'';; TIm VII'..s!L1TY TEST W·.S B EEl'! PE.RfOP~'.1ED· 

V.l:NTERNATIONALDRPOSITAlty AUTHORITY 

Name: DSM.Z-DEUTSCHE SAMMLUNG VON 5i~Qnturc(,) of pt:l'SOn(B) having tho pow"r to r:opI'CSent the 
Mnm.OOROANLSMEN UNO ZEI.I.KULTUREN OmbH IniernBIiOllill DepositarY Authority ar~fQuthDrized offici.I(B): 

Address: M.sdreroderW~ Ib 

V. 4)~-k D-381lA Bmun!!l:bwdg 

Dan:: 2005-12-05 

lndiclltr: the dntcofctiginAl deposit or, whem. now dcp""it or a tr:\Il,icr hru; been tnodc, the mo" recent rcicvanl c!.te (dQ.\c of the new depO!lit or date 
of the \r.lru;fc:t). 
In the <::!$t, roft!rn::d to in Rul. 10.2(') (ii) nod (lli). roor", \he InO:sl r=l viabllllY 10.[. 
M.", with • eron the nppliCtlble bOx. 
Ffli in it'lh. infClmotiDn htl> been mquested and iflhc l1:Sult; of the Il:!ll \VCl'1: nogutive. 

Form DSMZ-Sl'f9 (soie pazc) 121200( 
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DSMZ 
Deutsche 
Someluso von 
1.4ibecrgentsrnen 
undZeilkultocen Go-sleti 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified et the bottom of this page 

I. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR; 

182-D1106-279 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2808 

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under 1. above was accompanied by 

( x) 	i scientific description 

( 	) 	a proposed taxonomic designation 

(Mark with a cross where applicable). 

III. RECEIPT AND ACCEPTANCE 

This International Drskisitary Authority accents the microorganism identified under I. above, which was rccc ive.c1 by it on 2006-10-26 
(Date of the original deposi III  . 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under 1 above was received by-this International Depositary Authority on 	 (dote of original deposit) 

and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on 	 (date of receipt of request 
for conversion). 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Naar 	DS MZ-DELTSCHE SAMMLUNO VOW 
MIKROORGANISMEN UND ZELL.KULTUREN GmbH 

Address: 	inhofFenstr. 7 B 
13-38124 Braunschweig 

Sivistare(s) of penion(c) having the power to rcprcscnt the 
International Depositary Authority. or of authorized officiat(e): 

.e..:- 17: ,(4)L 
Date: 2006-11-08 

Where Rule 6.4 (d)applies, such date is the date m which the maws orintemational deposiory authority was acquired. 

Form DSMZ-EIP/4 (sale page) 05/2006 
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Gal1ymed Phannaceuticals AG 

Freiligrathstr. 12 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION Of THE DEPOSIT OF MICROORGANISMS 

fOR ll·re PURPOSES OF PATIENT PROCEDURE 

INTERNATIONAL FORM 

55131 Mainz RECEIPT IN mE CASE OF AN OlUGINAL DEPOSIT 
issued PUrii\l81U to Rule 1.1 by the 
lNTERNATlONALDEPOSITARY AUTHORITY 
i(}cnlificd at Ibe bouom of l'his pllge 

I. rDENTIFlCATIONOFTHE MICROORGANISM 

Idcntificntion refcrencegi\'clI by the DEPOSITOR: Accession nUIllDe!- given by the 

182-D 1106-279 INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2808 

U. SCIENTIFIC DESCR.lJ'nON AND/OR PROPOSED TAXONOMIC DESIGNATION 

TIle microorgnnism iacntiriod under T.llbove \'w11S .!Iccompnnicd 0Y' 

( X) I scicntificdc:scriptioo 
( j II proposed ulxonomic designation 

(l\.1nl'k with n cross wbere app.licnble), 

m. RECEIPT /\ND i\CCEPTANCE 

Th is lntcnlntional DCftO~iIJlry AUlhndlY ncCCrH~ Ihe. micronrgani5ln idcl1lificd under I. J!.bc"c: which wns rccc i .... ctl by il on 2 006w 10-26 
(Dule of the origiml1 deposit)', 

rv. RECE:rl'T OF REQUEST FOR CONVERSION 

TIle microorganism idaitificd under 1 above \'VP.s rccc.ved by this lnterrmtionn! Depositary Authority on (date ofori~jnal deposit) 

nnd n request 10 convtrt the originol deposit 10 D depOSit under tHe BudDPCSl Trenty was received by it OIl 
for corwcrsion), 

(diltC ofrtccipl of request 

V. lNTERNA1l0NALDEPOSITARY AUTHORITY 

Nnmc: DSMZ·DE.lJTSCHE SAMMWNO VON Sibrnarure{s) of pcnmn(s) lmving the. power to represent the 
MlKROORGANISMEN UNO ZaU<UL TUREN GmbH L,tcmntionn! DepositDry AUl110rlty or of authorized officini(s): 

Address: lnhofl'enstr. 7 B 

V p..38124 Braunschweig 

WL--~ 
I Dote: 2006-11-08 

I Where Ruie 6.4 (d)nppties. such dnte is the date on wbich the smrus ofintcmntional dcposhm)' authority WIU ncquired. 

Form DSMZ·BP/4 ('01, poge) 0812006 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR Tft. PURPOSES OF PATENT PROCEDURE 

DSMZ 
Deritelia 
Sommlung von  

Mikroorponismen 
und ZetltLitman C..mbH 

Ganymed Pharmaceuticals AG 

Freiligratlistr. 12 

55131 Mainz 

INTERNATIONAL FORM 

 

VIABUITY STATEMENT 
issued pursuant to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY At DIORITY 
identified at the bottom of this page 

I. DEPOSITOR IL IDENTIFICATION °ETRE. MICROORGANISM 

Name: 	Ganymed Phannoceuticnts AG 

Preiligrathstr. 12 
Address: 	55131 Mainz 

Accession number given by Inc 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DS1v1 ACC2808 

Date of the deposit or the transfer': 

2006-10-26 

IS. vinea,my STATEMENT 

The viability of the microorganism identified tinder It above wits tested on 	2006-10-30 	:. 
On that Mae, the said miersoramism was 

(x)t 	viable 

( 	)4 	no tenger vialde 

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED" 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DSMZ-DEUTSCHE SAM MLUNG VON 
MIKROORCIANISM EN UND ZELLKULTUREN GmbH 

Address: 	Inhofionstr. 7 B 
0-38124 Braunschweig 

Signaturc(s) of person(s) having the power to represent the 
'Mem:Monet Depositary Authority oral authorized official(s): 

V 	4.....9   . e. 
Date: 2006-11-08 

Indionte the date of original deposit or, where a new deposit or a transfer has been made, the mast recent roloinint date (dote of the new deposit or date 
of the transfer). 
In the oases referred to in Rule 10.7.(e) (ii) and (iii), refer to the most recent viability test. 
Mark with a Lims the applicable ban. 
Fill in lithe infamy:aim has been requested and if the rmults of the test were negative. 

Farm DSMZ-BP/9 (sole page) 0ER.006 

143 

GanYl11ed Phatmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 

I. DEPOSITOR 

BUDAPI!ST TREATY ON THE INTERNATIONAL 
RECOGNITION Of THE DEPOSIT OF MICROORGANISMS 

FOR THE PURl'OSI!S OF PATENT PROCEDURE 

INTERNATIONAL fORM 

VlABlLlTY STAlcMENT 
issued pursuanllo Rule 10.2 by rile 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified ot the bOltom oftl1i, poge 

rr. IDENTIFICATION OFTIiE MICROORGANISM 

Name; Gan)'lned Phannocelllicais AG Accession number glven by tile 

DSMZ ~ 
ile,"clu a ® 
~llmm!un9't'Ot'1 V ~ 
Mikroorpon'tJrnen ~ 
vndzon~uhuJllm GmbH 

Freiligrnthstr.12 INTERNATIONAL DEPOSITARY AUTHORITY: 
Addre."tc 55131 Mainz 

DSM ACC2808 

Date of the deposit or lhe transfer': 

2006-tO-26 

lU. VlABILlTY STATEMENT 

The: vinbiliry oflhemicroorgonism idcnl'ilicd lmder n above wns tested on 
011 thai d~tG, the smd microorganism \"JaS 

2006-10-30 
, 

(X)' viablo 

( )' no langer ,·iable 

IV. CONDITJONSUNDER WHICHTI-{E VIABLLITYTEST HAS BEEN PERFORMED' 

V. INTERNA TJONAL DEroSITARY AUTImRlTY 

N;Jlne: DSM'lrDBUTSCHE SAM MLUNG VON Signaturc{s) of person(s) having the po\vcr to reprc.1cnllhe 
MIKROORGANISMEN UND ZELLKULTUREN GmbH Inlcnliltionol Dcpositnry Autnority orof lUllhorized official(s): 

Address: Il1hoITenSlr. 7 B 

V We:""k, 
D-381 Z4 Sraun5Chwoig 

Dllte: 2006-11-08 

Indicnte the dnte of originnl deposit orl where a new deposit or n lnmsfer has bo:n mode, the most recent rolcvtlnt dale (dote oflhe new deposit or dntc 
of the tr'Ilmfer). 
in (he c.astS rcfarcd to in Rule 10.2{B) (ii) and (iii), refer to the most recent yinbility lest. 
Mark wilh n cross the nppiicnblc box. 
Fill in If the infDITIlDlion nas b!!en rcqm:slcd ftnd irllm n:sulls oflhc lest \vcrc neg.ntive. 

Fonn DSMZ-BPI9 (sole page) 0&'2006 
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DSMZ 
Devhche 
Spooning von 
Mikrooroonismon 
and LattoOnsen GmbH 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

Ganymed Pharmaceuticals AG 

Frei ligrathstr. 12 

55131 Mainz 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of dais page 

I. IDENTIFICATION OF THE MICROORGANISM 

Identification rotererce given by the DEPOSITOR: 

182-D 1106-294 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DsM ACC2809 

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC.  DESIGNATION 

The microorganism identified under I. above was accompanied by: 

( x ) 	n Scientific description 

( 	) 	a proposed taxonomic designation 

(Marc with a cross where applicable). 

III. RECEIPT 	D ACCEPTANCE 

This biternationa1 Depository Authority accepts the microorganism identified under I. above. which was received by it  on 2006-10-26 
(Date of the original deptisit)'. 

1V. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was rescind by this Intentational Depositary Authority on 	 (date of original deposit) 

and a request to convert-  (no original deposit to a OsTosit under the Budapest Treaty was received by it on 	 (date of receipt of request 
for conversion). 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DS MZ-DEUTSCHE SAMMLUNG VON 
MIKROORGANISMEN UND ZELLKULTUREN &OH 

Address: 	inhoffertstr. 7 B 
D-38124 Braunschweig 

Signantrc(s) of person(s) having the power to represent the 
International Depositary Authority or of authorized ollicial(e): 

V, 	 ‘, 

Date: 2006-11-08 

Where Rule 6.4 (d) APPI/CS, such date is thedate on which the SUMS of international depositary authority woe acquired. 

Form DSMZ-BPI4 (sole page) 08/2006 
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Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

BUDAPEST TREA IT ON THE lNTERNA 110NAL 
RECOGNmON OF THE DEPOSIT OF MICROORGANISMS 

FOR 11fE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

55131 Mail1z RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued PlI!'&UBnt 10 Rule 7, I by the 
INTERNATIONALDEPOSrrARY AUTHORITY 
idcntiOcd Ut tbe botlom of this:-page 

L IDENTTFICA TlON OF THE MICROORGANISM 

Idctltiflcntion rcferen:c gil'cn by the DEPOSITOR: Accession number given by the 

182-DH06-294 INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2809 

n. SCIENTIFIC OESCJU1>110N ANDIOR PROPGSED TAXONOMIC DESIGNATION 

The. microorga.nism identified under r. nbove was occomplmicd by: 

( xl n scientific descriptmn 

( ) n proposed to'U:.onomic desigtlnlion 

(Mnrlc with a CfOES where applicable). 

HI. RECEiPT AND ACCEPTANCG 

Thts intcrttlltionl!! Depository Authoriry accepts the mlct'OCl"Ennism iUL'11lilic:u under!. !lbo\'c, which was rcvC'jv~ld by il on 2006-10-26 
(Date of Ihc. origin»i rlCPClliiLjl. 

TV. RECEfl'T OF REQUEST FOR CONVERSION 

The tnicroorgmlfsHl idcmilicd under f nbove wns. n::ccivcd by this intcmnlionnl Depositary Authority on (dale oforigi"al depo'it) 
nnd n request to convert the originnl deposit to a deposit lJudcr the: Budapes( Trcnty was received by it on (dale of receipt of ""l"cst 
for conversion). 

V. fNTERNA110NAL DEPOSITARY AUTHORITY 

N:UllC; DSMZ·DEUTSCHE SAMMLUNG VON Signantrc(s.) of pcrson(s) having the power to represent tht: 
MIKROORGANISMEN UNO ZELLKULTUREN GmbH inlcmalional Dcpo:!ilnry Authority orof authorized officinl(s): 

Address: Inhoffenstr. 7 B 
0...38124 Drnunschwcig V tJe~~ 

Date: 2006-11-08 

! Where R.ule 6.4 (d) nppHes. such date is thednte on which the status of intcmationol depositnry nUlhority \\IUS acquired. 

Form OSMZ·BP/4 (",Ie page) 08/2006 
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DSMZ 
Deutsche 
Sommlung von el 
Mikronroanismen 
cud lalikuituran GmbH 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 

55)31 Mainz 
VIABILITY STATEMENT 
issued pursuant to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
idtalli lied at the bottom of tins page 

I. DEPOSITOR IL IDENTIFICATION OF THE MICROORGANISM 

Name: 	Gonymed Pharmaceuticals AG 

Freiligmthstr. 12 
Addresv 	

55131 Mainz 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2809 

Date of the deposit or tire transfer': 

2006-10-26 

M. VIABILITY STATEMENT 

The viability of tbensiernorganium identified under II above, 	 2006-10-30 
On dint date, the said microorganism was 

( X? 	viable 

( 	)3 	no longer viable 

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED' 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Nome: 	DSMZDEUTSCHESAMMLUNG VON 
MIKROORGANISMEN UND ZELLKULTURP-N GmbH 

Address: 	Inhoffenstr. 7 B 
D-38I24 Braunschweig 

Signature(s) of porsolt(s) having the power to represent the 
liircrnanoonl Depository Authority or of authorized oflicial(o): 

42-J 'Z? 
Dote: 	2006-11-08 

Indicate the date of stripesl deposit or, where a new deposit or u transfer has been made, the most reccut rokvast date (date of the new deposit or dais 
of the transfer). 
In the cases mfcrred to in Rule 10.2(o) (i 0 and i), refer to the most recent viability lest. 
Mark with s cross the applicable box. 
Fill in if the information hos been requested and if the results of the test were negative. 

Form OSIVIZ-BP/9 (sole page) 01/2006 
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BUDAPEST TREATY ON TIlElNTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

fOR THE PURPOSES OF PATENT PR.OCEDURE 

DSMZ 0 
D-eulsch~ a @ , 

~r:~~~=M-® 

Ganymed Phannaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 

r. DEPOSITOR 

Name: Ganymed Pharmaceuticals AG 

INTERNATIONAL FORM 

VlABIT..ITY STATEMENT 
issued pursuant to Rille 10.2 by fhe 
INTER.NATIONAL DEPOSITARY AU11{ORlTY 
iuclllifioonL tltO Dollonl Oflhis pltgc 

n. IDENTlFJCATION OF THE MICROORGANISM 

Accession number given by the 

und le!Uwituran GmbH 

Freiligrnthstr. 12 INTERNATIONAL DEPOSITARY AUTHORITY: 
Address: 55131 Mninz 

D8M ACC2809 

Dnte o[the deposit onile Im",rc": 

2006-10-26 

m. VlABfi.ITY STATEMENT 

The viahility of tiletllicroorgnnism identified under n ahove was tested on 
On (hiil datt;, ihr; SCIi.:l micro(wgtlnism \\ras 

2006-10-30 
, 

(xl' vinhk: 

( l' no ioogcryiublc 

rv. CONDlTlONS UNDER WHICH 11-!.E VIABILITY TEST HAS BEEN PERFORMED' 

V. rNTERNATIONALDEPOSITARV AUTHORITY 

Name: DSMZ.DEUTSCHESAMMLUNG VON Sibrnature(s) of person(s) bnving the pDwer to represent [he 
M1K.l\OOKGANrSMEN UNO ZELLKULTUREN GmbH Ina:rmmonnl Depository Authority or of lluthorized official{s): 

Address: Iniloffenslr. 7 B 

V '~"4 0-38124 Braunschwc:is 

Dnte: 2006-11-08 

indicc1te Ihedate of arigmal deposit or, where a new deposit or n tram. fer has been made, the most recent reievant date (date ofthe nC\v deposit Of date 
of the trnnsfer), 
In the cus~ referred to in Rule J 0.2(0) (ii) nnd (iii), refer to Uu: most recent viability test. 
Mark with B cross the applicable box.. 
Fill in iftheinfonnation has been requested and jfthe rcsulrn of the tezl were negative. 

Form DSMZ·8P/9 (sole page) 0&12006 
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DSMZ 
Poinvoho 
Sonsonium von 
Miinsorganionvon 
and Zetiktvituren G 

BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

Ganyrned Pharmaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom or this page 

I. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR: 

182-D1 106-362 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2810 

IL SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under I. above was accompanied by: 

I x I 	1 scientific description 

( 	) 	a proposed taxonomic designation 

(Mark with 1 crass where applicable). 

III RECEIPT AND ACCEPTANCE 

This laminations! Depositary Authority accepts the microorganism identified under I. above, which was received by it on 2006-10-26 
(Date of the original deposit) . 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under ! above won received by this international Depository Authority on 	 (date of original deposit) 

and a request to convcrt the original deposit ton deposit under the Budapest Treaty was received by it on 	 (date of receipt of request 
for conversion), 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DSMZDEUTSCHE SAMMLLING VON 
tvIIKRCORGANISMEN UND ZELLICULTUREN GmbH 

Address: 	Inn° ffenstr. 7 B 
D-38124 Braunschweig 

Signaturc(s) of person(s)lawing.  the power to represent the 
latemational Depositary Militant',  or of authorized offieinI(s): 

67 	
e.. t'l  '- 	/° 

 

Date: 2006-11-08 

Where Rule 6.4 (d)epplies, such dote is the date on which the status of international depositary authority was acquired 

Form DSMZ-3P14 (sole page) 08/2006 
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BUDAPEST TREATY ON THE INTERNATlONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

lNTERNATlONALrDRM 

Ganymed Phannaceuticals AG 

Freiligrathstr. 12 

55131 Mainz 

1. IDEN11F1CATIONOF THE MICROORGANISM 

Idcl'1tificntiol1 reference given hy the. DEPOSITOR.: 

182-Dl106-362 

itECEfi'T IN TIiE CASE OF AN ORlGINAL DEPOSIT 
issued IJursuant 10 Rule: 7.1 by tile 
INTERNATIONAL DEPOSITARY AUTHOlUTY 
idelllified 011 lhe bOllom or this pngc 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM ACC2810 

[I. SCIENTIFfCDESCRlPTION ANDIOR PROPOSED TAXONOMIC DESIGNATION 

The microDrgnnism identified under 1. above WllS accompnnied by: 

(xl a scientific description 
( 1 a proposed taxonomic oC3ignnlion 

(Mnrk \Vith , cross where .pplieablc). 

1f1. RECEIPT AND ACCEPTANCE 

nlis InlCfllJl:tirmal Dt1I(':!\itnry A!.Hllority DCCcpts ti1e micrQ(\rgnnisrt1 icic.:ntilicd under I. above, which was received by il 011 
(Dnle of the original deposit)!, 

2006-10-26 

IV. RECErPT OF REQUEST FOR CONVERSlON 

TIle microorganism identified under! nbo'l'e wns received by this tnicnmuonal Dcpositnry Authority on (d:1te of origilwi deposit) 

nnd a request to convtrt the original dcposillO 0 deposit under the Budnpcst Treaty was reoeived by it on (dale or receipL of request 
ror conversion), 

V. rNTERNATlONALDE?OSITARY AUTI10RlTY 

N:lmc: DSMZ·DEUTSCHE SAMMLUNG VON Sigu:lrurc{s) of pcrson{s) hnving the power to rc:prcscnt the 
MlKROORGANlSMEN UND ZELLKUL TIJREN GmbH lntcrrutnonnI Depositary Authority or of nuthorizcd offici::s.l{s): 

Addres;s: Inilornnstr. 7 B 

V D~38124 Braunscbweig 

We-r~ 
Dnt<:: 2006.11-08 

! Where Rule 6,4 (d)appiie:s, such date tS Ihe dDte on which the status ofintcn'tutional depository authority was acquired. 

Form DSMZ·BP/4 (sole page) 0812006 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNMON OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

DSMZ 
Deirische 
Sonomloo2 von 10 
Milmooroonismen 
ond Zelbiblivron GrabH 

Ganymed Pharmaceuticals AG 

Preiligrathstr. 12 

55131 Mainz 

INTERNATIONAL FORM 

 

VIABILITY STATEMENT 
issued pursuant to Rule I0.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at die bottom of this page 

I. DEPOSITOR U. IDENTIFICATION OF THE MICROORGANISM 

Name: 	Ganymed Pharmaceuticals AG 

Freiligrathstr. 12 
Address: 	55 (31  1,,,k,inz 

Atict..ssion number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DR1 ACC2810 

Dam of the deposit or the transfer': 

2006-10-26 

01. VIABILITY STATEMENT 

The viability of the microorganism identified under 0 above was tested on 	2006-10-30 
On that doe, the said microorganism was 

(x)' 	viable 

( 	? 	no longer viable 

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED' 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: 	DSMZ-DEUTSCHE SAM mLuNo VON 
MIKROORGANISMEN UND ZELLKULTUREN GmbH 

Address: 	Inhoffenstr. 7 E 
0-30124 Braunschweig 

Signature(s) of person(s) having the power to represent the 
International Depositary Authority or of authorized official(s): 

V- 4. 4. . . : Zi) 

Dote: 	2006-11-08 

indicate the dam of original deposit or, where a new deposit or u transfer has been made, the most recent relevant date (dine of the nem deposit or date 
Of the Imnsfcr). 
In the eases referred to in Rule 10.2(a) (ii) and (iii), refer to the most recent viability test. 
Nark with a moss the applicable box. 
Fill in if the information has been-requested and if the results of the test NYCLL aeptive. 

Form DSMZ-B119 (sole  page) 00/2005  
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BUDAl'ESTTREATY ON THE lNTERNATIONAL 
RECOGNmON OFTHE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Ganymed Phannnceuticals AG 

Freiligrathstr. [2 

55131 Mainz 

I. DEPOSITOR 

Nnnlc: Ganymed Pharmaceuticals AG 

Freiligr.thstr. 12 
Address: 55131 Mninz 

m. VlABlUn' STATEMENT 

TIle viability of the microonmnism idc!llificd under n above was iested un 
IOn that dall:, Ihe said microOrgllnism was: 

(X)' viable 

( )' 110 longer viable 

V[ABruTY STATEMENT 
iss.ued pun>UlInt to Rule 10.2 by the 
rNTERNATfONALDEPOSITARY AtITHORITY 
identified at the bonom of this pnge 

n. IDENTlFfCATlON OF THE MICROORGANISM 

Acet..'SSion ntHnOcr given by the 
INTERNATIONAL DEPOSITARY AtITHORlTY: 

DSM ACC2810 

Dlile of the deposit Of the transfer l
: 

2006-10-26 

2006-10-30 1 

IV. CONDmONS UNDER WHICH THE VlABUlTY TEST HAS BEEN PERFORMED' 

V.lNTERNATlDNALDEPOSITARY AUTHORITY 

Name: DSMZ-DEUTSCHESAMMLUNG VON Signnlllrc(s) of person(,) having tilc power to rcpn::scnt the 
MlKROORGANISMEN UND ZELLKULTUREN GmbH ImcJ1]aliollnI Depositary Authority or of authorized omcial(s): 

Address: Inhoffenslr. 7 B 

V tJe..~.{'Q ])..3.124 Brnul1schwcig 

Date: 2006-11-08 

indicnlC: lhedatc of original deposit or1 where n new deposit or u lronsfcr it.1S been made, the most n::ccrH relevant d,ll!; (tlutc of,the new dcrosit or date 
orthe tmn,r", 
In Ihe e.nses rcfcm::d to irl Rule IO.2{a) OJ) and (iii), refer to the most recent vinbill,ty test. 
Mnrk with a cross tne uppiicablc box.. 
FiJI in if the infomlntion has been'requested nnd if the results of the test weft; negative. 

Form DSMZ-SP/9 (,ole poge) 0812006 

147 



Claims:  

1. An antibody having the ability of binding to CLD18 and mediating killing of cells 

expressing CLD18. 

5 

2. The antibody of claim 1 which binds to CLD18A1 and CLD18A2. 

3. The antibody of claim 1 which binds to CLD18A2 but not to CLD18A1. 

10 	4. 	The antibody of any one of claims 1-3 wherein said killing of cells is induced by 

binding of said antibody to CLD18 expressed by said cells. 

5. The antibody of any one of claims 1-4 wherein said killing of cells is induced by 

binding of said antibody to CLD18A2 expressed by said cells. 

15 

6. The antibody of any one of claims 1-5 wherein killing of cells is not induced by 

binding of said antibody to CLD18A1 expressed by said cells. 

7. The antibody of any one of claims 1-6 wherein said cells expressing CLD18 are cancer 

20 	cells. 

8. The antibody of claim 7 wherein the cancer cells are selected from the group 

consisting of tumorigenic gastric, esophageal, pancreatic and lung cancer cells. 

25 	9. 	The antibody of any one of claims 1-8 which mediates said killing of cells by inducing 

complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent cellular 

cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, and/or phagocytosis. 

10. The antibody of any one of claims 1-9 which mediates said killing of cells by inducing 

30 	CDC mediated lysis and/or ADCC mediated lysis. 

11. The antibody of any one of claims 1-10 which does not induce CDC mediated lysis of 

said cells. 

148 

Claims: 

1. An antibody having the ability of binding to CLD 18 and mediating killing of cells 

expressing CLD 18. 

5 

2. The antibody of claim 1 which binds to CLD 18A 1 and CLD 18A2. 

3. The antibody of claim 1 which binds to CLD 18A2 but not to CLD 18A 1. 

10 4. The antibody of anyone of claims 1-3 wherein said killing of cells is induced by 

binding of said antibody to CLD 18 expressed by said cells. 

5. The antibody of anyone of claims 1-4 wherein said killing of cells is induced by 

binding of said antibody to CLD 18A2 expressed by said cells. 

15 

6. The antibody of anyone of claims 1-5 wherein killing of cells is not induced by 

binding of said antibody to CLD 18A 1 expressed by said cells. 

7. The antibody of anyone of claims 1-6 wherein said cells expressing CLD18 are cancer 

20 cells. 

8. The antibody of claim 7 wherein the cancer cells are selected from the group 

consisting of tumorigenic gastric, esophageal, pancreatic and lung cancer cells. 

25 9. The antibody of anyone of claims 1-8 which mediates said killing of cells by inducing 

complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent cellular 

cytotoxicity (ADCC) mediated lysis, apoptosis, homotypic adhesion, and/or phagocytosis. 

10. The antibody of anyone of claims 1-9 which mediates said killing of cells by inducing 

30 CDC mediated lysis and/or ADCC mediated lysis. 

11. The antibody of anyone of claims 1-10 which does not induce CDC mediated lysis of 

said cells. 

148 



	

12. 	The antibody of any one of claims 9-11 wherein said ADCC mediated lysis takes place 

in the presence of effector cells selected from the group consisting of monocytes, 

mononuclear cells, NK cells and PMNs. 

	

5 	13. 	The antibody of any one of claims 9-12 wherein said phagocytosis is by macrophages. 

	

14. 	The antibody of any one of claims 1-13 which is a monoclonal, chimeric or humanized 

antibody, or a fragment of an antibody. 

	

10 	15. 	The antibody of any one of claims 1-14 selected from the group consisting of an IgGl, 

an IgG2, preferably IgG2a and IgG2b, an IgG3, an IgG4, an IgM, an IgAl , an IgA2, a 

secretory IgA, an IgD, and an IgE antibody. 

16. The antibody of any one of claims 2-15 wherein CLD18A2 has the amino acid 

	

15 	sequence according to SEQ ID NO:2. 

17. The antibody of any one of claims 2-16 wherein CLD18A1 has the amino acid 

sequence according to SEQ ID NO:8. 

20 	18. 	The antibody of any one of claims 1-17 which binds to native epitopes of CLD18 

present on the surface of living cells. 

19. 	The antibody of any one of claims 1-18 which is specific for cancer cells, preferably 

stomach cancer cells. 

25 

20. The antibody of any one of claims 1-19 wherein said CLD18 is expressed on the 

surface of said cells. 

21. The antibody of any one of claims 1-20 which is obtainable by a method comprising 

30 	the step of immunizing an animal with a protein or peptide having an amino acid sequence 

selected from the group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, and 26-31, or an 

immunogenic fragment thereof, or a nucleic acid or host cell expressing said protein or 

peptide, or immunogenic fragment thereof 

149 
_ 	_ 

5 

12. The antibody of anyone of claims 9-11 wherein said ADCC mediated lysis takes place 

in the presence of effector cells selected from the group consisting of monocytes, 

mononuclear cells, NK cells and PMNs. 

13. The antibody of anyone of claims 9-12 wherein said phagocytosis is by macrophages. 

14. The antibody of anyone of claims 1-l3 which is a monoclonal, chimeric or humanized 

antibody, or a fragment of an antibody. 

10 15. The antibody of anyone of claims 1·14 selected from the group consisting of an IgG 1, 

an IgG2, preferably IgG2a and IgG2b, an IgG3, an IgG4, an IgM, an IgA1, an IgA2, a 

secretory IgA, an IgD, and an IgE antibody. 

16. The antibody of anyone of claims 2-15 wherein CLD18A2 has the amino acid 

15 sequence according to SEQ ID NO:2. 

17. The antibody of anyone of claims 2·16 wherein CLD18Al has the amino acid 

sequence according to SEQ ID NO:8. 

20 18. The antibody of anyone of claims 1-17 which binds t6 native epitopes of CLD 18 

present on the surface of living cells. 

19. The antibody of anyone of claims 1-18 which is specific for cancer cells, preferably 

stomach cancer cells. 

25 

20. The antibody of anyone of claims 1-19 wherein said CLD 18 is expressed on the 

surface of said cells. 

21. The antibody of anyone of claims 1·20 which is obtainable by a method comprising 

30 the step of immunizing an animal with a protein or peptide having an amino acid sequence 

selected from the group consisting of SEQ ID NO:2, 4, 6, 16, 18, 20-23, and 26-31, or an 

immunogenic fragment thereof, or a nucleic acid or host cell expressing said protein or 

peptide, or immunogenic fragment thereof. 

149 



22. 	An antibody produced by a clone deposited under the accession no. DSM ACC2737, 

DSM ACC2738, DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM 

ACC2743, DSM ACC2745, DSM ACC2746, DSM ACC2747, DSM ACC2748, DSM 

ACC2808, DSM ACC2809, or DSM ACC2810. 

5 

23. A hybridoma capable of producing the antibody of any one of claims 1 to 22. 

24. A hybridoma deposited under the accession no. DSM ACC2737, DSM ACC2738, 

DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, DSM 

10 ACC2745, DSM ACC2746, DSM ACC2747, DSM ACC2748, DSM ACC2808, DSM 

ACC2809, or DSM ACC2810. 

25. A conjugate comprising an antibody of any one of claims 1 to 22 coupled to a 

therapeutic agent. 

15 

26. 	The conjugate of claim 25 wherein the therapeutic agent is a toxin, a radioisotope, a 

drug or a cytotoxic agent. 

27. 	A pharmaceutical composition comprising an antibody of any one of claims 1 to 22 

2 0 	and/or a conjugate of claim 25 or 26, and a pharmaceutically acceptable carrier. 

28. 	A method of inhibiting growth and/or killing of a cell expressing CLD18, comprising 

contacting the cell with an effective amount of an antibody of any one of claims 1 to 22 

and/or a conjugate of claim 25 or 26. 

25 

	

29. 	A method of treating or preventing a disease or disorder involving cells expressing 

CLD18, comprising administering to a subject an antibody of any one of claims 1 to 22, a 

conjugate of claim 25 or 26 or a pharmaceutical composition of claim 27. 

3 0 	30. 	The method of claim 29 wherein the disease or disorder is a tumor-related disease. 

	

31. 	The method of claim 30 wherein the tumor-related disease is selected from the group 

consisting of gastric cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian 

cancer, colon cancer, hepatic cancer, head-neck cancer, and cancer of the gallbladder. 

150 

5 

22. An antibody produced by a clone deposited under the accession no. DSM ACC2737, 

DSM ACC2738, DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM 

ACC2743, DSM ACC2745, DSM ACC2746, DSM ACC2747, DSM ACC2748, DSM 

ACC2808, DSM ACC2809, or DSM ACC281O. 

23. A hybridoma capable of producing the antibody of anyone of claims 1 to 22. 

24. A hybridoma deposited under the accession no. DSM ACC2737, DSM ACC2738, 

DSM ACC2739, DSM ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, DSM 

10 ACC2745, DSM ACC2746, DSM ACC2747, DSM ACC2748, DSM ACC2808, DSM 

ACC2809, or DSM ACC2810. 

25. A conjugate comprising an antibody of anyone of claims 1 to 22 coupled to a 

therapeutic agent. 

15 

26. The conjugate of claim 25 wherein the therapeutic agent is a toxin, a radioisotope, a 

drug or a cytotoxic agent. 

27. A pharmaceutical composition comprising an antibody of anyone of claims 1 to 22 

20 andlor a conjugate of claim 25 or 26, and a pharmaceutically acceptable carrier. 

25 

28. A method of inhibiting growth andlor killing of a cell expressing CLDI8, comprising 

contacting the cell with an effective amount of an antibody of anyone of claims 1 to 22 

andlor a conjugate of claim 25 or 26. 

29. A method of treating or preventing a disease or disorder involving cells expressing 

CLD18, comprising administering to a subject an antibody of anyone of claims 1 to 22, a 

conjugate of claim 25 or 26 or a pharmaceutical composition of claim 27. 

30 30. The method of claim 29 wherein the disease or disorder is a tumor-related disease. 

31. The method of claim 30 wherein the tumor-related disease is selected from the group 

consisting of gastric cancer, esophageal cancer, pancreatic cancer, lung cancer, ovarian 

cancer, colon cancer, hepatic cancer, head-neck cancer, and cancer of the gallbladder. 
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32. 	The method of any one of claims 28-31, wherein said CLD18 is CLD18A2. 

33. 	The method of any one of claims 28-32 wherein said CLD18 is expressed on the 

5 	surface of said cells. 
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32. The method of any one of claims 28-31, wherein said CLD18 is CLD18A2. 

33. The method of anyone of claims 28-32 wherein said CLD18 is expressed on the 

5 surface of said cells. 
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