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THERAPY INVOLVING ANTIBODIES AGAINST CLAUDIN 18.2 FOR TREATMENT
OF CANCER

Cancers of the stomach and the esophagus (gastroesophageal; GE) are among the malignancies
with the highest unmet medical need. Gastric cancer is the second leading cause of cancer death
worldwide, The incidence of esophageal cancer has increased in recent decades, coinciding with
a shift in histological type and primary tumor location. Adenocarcinoma of the esophagus is now
more prevalent than squamous cell carcinoma in the United States and Western Europe, with
most tumors located in the distal esophagus. The overall five-year survival rate for GE cancer is

20-25%, despite the aggressiveness of established standard treatment associated with substantial

side effects,

The majority of patients presents with locally advanced or metastatic disease and have to be
subjected to first-line chemotherapy. Treatment regimens are based on a backbone of platinum
and fluoropyrimidine derivatives mostly combined with a third compound (e.g. taxane or
anthracyclines). Still, median progression free survival of 5 to 7 months and median overall

survival of 9 to |1 months are the best that can be expected.

The lack of a major benefit from the various newer generation combination chemotherapy
regimens for these cancers has stimulated research intothe use of targeted agents. Recently, for
Her2/neu-positive gastroesophageal cancers Trastuzumab has been approved. However, as only

~20% of patients express the target and are eligible for this treatment, the medical need is still

high.

The tight junction molecule Claudin 18 splice variant 2 (Claudin 18.2 (CLDN18.2)) is a member
of the claudin family of tight junction proteins, CLDN18.2 is a 27.8 kDa transmembrane protein

comprising four membrane spanning domains. with two small extracellular loops.

In normal tissues there is no detectable expression of CLDN18.2 by RT-PCR with exception of
stomach, Immunohistochemistry with CLDN18.2 specific antibodies reveals stomach as the only

positive tissue.

CLDNI138.2 is a highly selective gastric lineage antigen expressed exclusively on short-lived

differentiated gastric epithelial cells. CLDN18.2 is maintained in the course of malignant
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" with IMAB362.

transformation and thus frequently displayed on the surface of human gastric cancer cells.
Moreover, this pan-tomoral antigen is ectopically activated at significant levels in esophageal,

pancreatic and ling adenocarcinomas. The CLDN18.2 protein is also localized in lymph node

‘metastases of gastric cancer adenocarcinomas and in distant metastases especially info the ovary’

(so-called Krukenberg tumors).

The chimeric IgG1 antibody IMAB362 which is directed against CLDN18.2 has been developed
by Ganymed Pharmaceuticals AG. IMAB362 recognizes the first extracellular domain (ECD1)
of CLDN18.2 with high affinity and speciticity. IMAB362 does not bind to any other claudin
family member including the closely related splice variant 1 of Claudin {8 (CLDNI8.1).
IMAB362 shows precise tumor cell specificity and bundles four independent highly potent
mechanisms of action. Upon target binding IMAB362 mediates cell killing by ADCC, CDC and
induction of apoptosis induced by cross linking of the target at the tumor cell surtace and direct
inhibition of proliferation. Thus, IMAB362 lyses efficiently CLDN18.2-positive ceils, including
human gastric cancer cell lines in vitro and in vivo. Mice bearing CLDN }8.2-positive cancer cell

lines have a survival benefit and up to 40% of mice show regression of their tumor when treated
/

The toxicity and PK/TK profile of IMAB362 has been thoroughly examined in mice and
cynomolgus monkeys including dose range finding studies, 28-day repeated dose toxicity studies
in cyhomolgus and a 3-month repeated dose toxicity study in mice. In both mice (longest
treatment duration ‘weekly administration for 3 months, -higheSt dose levels 400 mg/kg) and
cynomolgus monkeys (up to 5 weekly applications of up to 100 mg/kg) repeated doses of
IMAB362 i.v. are well tolerated. No signs of systemic or local toxicity are induced. Specifically,
no gastric toxicity has been observed in any toxicity study. IMAB362 does not induce immune
activation and cytokine release. No adverse effects on male or female reproductive organs were
recorded. IMAB362 does not bind to tissues lacking the target. Biodistribution studies in mice
indicate that the reason for lack of gastric toxicity is most likely compartimentalization ot tight
junctions at the Iuminal site in healthy gastric epithelia, which ép_pears to impair accessibility of
the IMAB362 epitope profoundly. This compartimentalizativon is lost upon malignant
transformation rendering the épitope drugable by IMAB362.

Here we present data demonstrating that administration of an anti—CLDNlS.Z' antibody such as

IMAB362 to human patients with gastroesophageal cancer is safe and well-tolerated up to a dose
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of at least 1000 mg/m’. Furthermore, the data presented herein demonstrate that the antibody is
fully functional in these patients to execute anti-tumor cell effects and evidence for antitumoral

activity was obtained.

SUMMARY OF THE INVENTION

In a first aspect, the present invention refers to the use of an antibody having the ability of
binding to CLDN18.2 in the manufacture of a medicament for treating or. preventing a cancer
disease in a patient, wherein the antibody is to be administered so as to provide a serum level of
at least 40 pg/ml. In another aspect, the present invention refers to-the use of an antibody having
the ability of binding to CLDN18.2 in the manufacture of a medicament for treating or
preventing a cancer disease in a patient, wherein the antibody is to be administered at a dose of at

least 300 mg/m”. In still another aspect, the present invention refers to the use of an antibody

having the ability of binding to CLDN18.2 in the manufacture of a medicament for treating or

preventing a cancer disease in a patient, wherein at least 50% of the cancer cells of the patient
are CLDN18.2 positive and/or at least 40% of the cancer celis of the patient are positive for
surface expression of CLDN18.2. In still another aspect, the present invention refers to the use of
an antibody having the ability of binding to CLDN18.2 in the manufacture of a medicament for
achieving stable disease in a cancer patient. In a further aspect, the present invention refers to the
use of an antibody having the ability of binding to CLDNI18.2 in the manufacture of a
medicament for treating or preventing a cancer disease in a patient, wherein the antibody is to be
administered in multiple doses. In a further aspect, the present invention refers to the use of an
antibody having the ability of binding to CLDN18.2 in the manufacture of a medicament for
treating. or preventing a cancer disease in a patient wherein the antibody is to be administered
with one or more selected from the group consisting of antiemetics, antispasmodics,
parasympatholytics and agents which protect gastric mucosa. In a. further aspect, the present
invention refers to an in vitro method of determining the responsiveness of a cancer patient to
treatment or prevention of a cancer disease comprising determining the blood level of one or
more markers in a sample obtained from the patient, wherein the one or more markers are
selected from the group consisting of CA 125, CA 15-3, CA 19-9, CEA, IL-2, TL-15, IL-6, ITFNy,
and TNFa, and wherein said treatment or prevention of a cancer disease comprises the

administration of an antibody having the ability of binding to CLDN18.2. In a further aspect, the

present invention refers to an in vitro method of determining whether a cancer patient is

amenable to treatment or prevention of a cancer disease comprising determining the percentage

of CLDN18.2 positive cancer cells in a sample obtained from the cancer patient, and wherein
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said treatment or prevention of a cancer disease comprises the administration of an antibody

having the ability of binding to CLDN18.2.

The present disclosure generally provides a therapy for effectively treating and/or preventing
diseases associated with cells expressing CLDN18.2, including cancer diseases such as gastric
cancer, esophageal cancer, pancreatic cancer, lung cancer such as non small cell lung cancer
(NSCLC), ovarian cancer, colon cancer, hepatic cancer, head-neck cancer, and cancer of the
gallbladder and metastases thereof, in particular gastric cancer metastasis such as Krukenberg
tumors, peritoneal metastasis and lymph node metastasis. Particularly preferred cancer diseases
are adenocarcinomas of the stomach, the esophagus, the pancreatic duct, the bile ducts, the lung

and the ovary.

In a first example, the present disclosure provides a method of treating or preventing a cancer
disease comprising administering to a patient an antibody having the ability of binding to
CLDN18.2, wherein the antibody is administered so as to provide a serum level of at least 40
ug/ml. In different further examples, the antibody is administered so as to provide a serum level
of at least 50 pg/ml, at least 150 pg/ml, at least 300 pg/ml; at least 400 pg/ml or at least 500
pg/ml. In different further examples, the antibody is administered so as to provide a serum level
of not more than 800 pg/ml, 700 pg/ml, 600 pg/ml, 550 pg/ml or 500 ng/ml. In one example, the
serum level provided is between 40 pg/ml and 700 pg/ml, preferably 40 pg/ml and 600 pg/ml,
preferably 50 pg/mil and 500 pg/ml such as between 150 pg/ml and 500 pg/ml or 300 pg/mi and
500 pg/ml. By the term "serum level”, as used in the present specification, it i meant a
concertration of the substance in question in the blood serum. In one example, the serum level is
provided for at least 7 days or at least 14 days. In one example, the method comprises
administering a dose/doses of the antibody of at least 300 mg/m” such as at least 600 mg/m” and

preferably up to 1500 _mg/m?, up to 1200 mg/m> or-up to 1000.mg/m’.

In a second example, the present disclosure provides a method of treating or preventing a cancer

discase comprising administering to a patient an antibody having the ability of binding to
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CLDN18.2, wherein the antibody is administered at a dose of at least 300 mg/m® such as at least 600
mg/m* and preferably up to 1500 mg/m?, up to 1200 mg/m* or upto 1000 mg/m>.

In a third example, the present disclosure provides a method of treating or preventing a cancer disease
comprising administering to a patient an antibody having the ability of binding to CLDN18.2, wherein at
least 50%, preferably 60%, 70%, 80%.or 90% of the carcer cells of the patient are CLDNI8.2 positive
and/or at least 40%, preferably 50% or 60% of the cancer cells of the patient are positive for surface
expression of CLDN18.2. In this example, the present disclosure also provides a method of treating or
preventing a cancer disease, said method comprising: a. identifying a patient exhibiting at least 50%,
preferably 60%, 70%, 80% or 90% CLDN18.2 positive cancer cells and/or at least 40%, preferably 50%

or 60% cancer cells which are positive for surface expression of CLLDN18.2; and b. administering to said

patient an antibody having the ability of binding to CLDN18:2. In one example, at least 95%. or at least

98%.of the eancer cells of the patient are CLDN18.2 positive. In one example, at least 70%,;at least 80%

or-at least 90% of the cancer cells of the patient are positive for surface expression of CLDN18.2.

In one instance of the method of any of the first to eighth examples disclosed herein, treatment of the
cancer disease results in achieving stable disease. In one. example, stable disease is achieved for at least 2

monthg, at least 3 months or at least 6 months.

In a fourth example, the present disclosure provides a method of achieving stable disease in a cancer
patient comprising administering to the patient an antibody having the ability of binding to CLDN18.2, In

one example, stable disease is achieved for at least 2 months, at least 3 months or at least 6 months.

In one example of the method of any of the first to eighth examples described herein, the antibody is

administered in a single dose or in multiple doses.

In a fifth example, the present disclosure provides a method of ‘treating or preventing a cancer disease
comprising administering to a patient an antibody having the ability of binding to CLIDN18.2, wherein the

antibody is administered in multiple doses.

If acccording to the disclosure the antibody is administered in multiple doses, the antibody is preferably

administered in. at least 3 doses, at least 4 doses, at least 5 doses, at least 6 doses, at
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least 7 doses, at least 8 doses, at least 9 doses or at least 10 doses and preferably up to 30, 25, 20,
15 or 10 doses. The doses of the antibody are preferably administered in time intervals of at least
7 days, at least 10 days, at least 14 days, or at least 20 days. The doses of the antibody are
preferably administered in time intervals of between 7 and 30 days, 10 and 20 days and
preferably about 14 days.

In one instance of the method of the third, fourth or fifth example, the antibody is administered
so as to provide a serum level of at least 40 pg/ml. In different examples, the antibody is
administered so as to provide a serum level of at least 50 pg/ml, at least 150 ug/ml, at least 300
pg/ml, at least 400 pg/ml or at least 500 pg/ml. In different examples, the antibody is
administered so as to provide a serum level of not more than 800 pg/ml, 700 pg/ml, 600 pg/ml,
550 pg/ml or 500 ug/ml. In one example, the serum level provided is between 40 pg/ml and 700
ng/ml, preferably 40 pg/ml and 600 pg/mil, preferably 50 pg/ml and 500 pg/ml such as between
150 pg/ml and 500 pg/ml or 300 pg/ml and 500 pg/ml. In one example, the serum level is
provided for at least 7 days or at least 14 days. In one example, the method comprises
administering a dose/doses of the antibody of at least 300 mg/m? such as at least 600 mig/m* and

preferably up to 1500 mg/m?, up to 1200 mg/m” or up to 1000 mg/m?.

In one example of the method. of any of the above aspects, the method further comprises
administering one or more selected from the group consisting of antiemetics, antispasmodics,

parasympatholytics and agents which protect gastric mucosa.

In a sixth example, the present disclosure provides a method of treating or preventing a cancer
disease comprising administering to a patient an antibody having the ability of binding to
CLDN18.2 and one or more selected. from the group consisting of antiemetics, antispasmodics,

parasympatholytics and agents which protect gastric mucosa.

If the method of the disclosure comprises administering one or more selected from the group
consisting of antiemetics, antispasmodics, parasympatholytics and ‘agents which protect. gastric
mucosa, the method in different embodiments comprises administering: (i) an antiemetic and an
antispasmodic, (ii) an antispasmodic and an agent which protects gastric mucosa, (iii) an
antiemetic and an agent which protects gastric: mucosa or (iv) an antiemetic, an antispasmodic

and an agent which protects gastric mucosa.
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In one example, an antiemetic is administered as antiemetic prophylaxis prior to administration of the

antibody. In one example, an antiemetic is adthinistered as antiemetic intervention simultaneously with

and/or following administration of the antibody. In one example, the antiemetic comprises a 5-HT3

receptor antagonist. and/or a neurokinin 1 (NK1) receptor antagonist. Preferably, the NK1 receptor
antagonist comprises Aprepitant (e.g. Emend) and the 5-HT?3 receptor antagonist comprises- Ondansetron
(e:g. Zofran), Granisetron (e.g. Kytril, Sancuso) or Palonosetron (e.g. Aloxi), or a combination of two or

more thereof.
In one example, the antispasmodic comprises butylscopolamine (Buscopan).

In one example, the agent which protects gastric mucosa comprises an agent which reduces production of
gastric acid, In one-embodiment, the agent which protects gastric mucosa comprises an agent selected
from the group consisting of proton pump inhibitors, Misoprostol and Omeprazole. Tn one example, the
agenit which protects gastric mucosa comprises a combination of a proton pump inhibitor and

Misoprostol. In one embodiment, the proton pump inhibitor comprises Pantoprazole (e.g. Pantozol).

In one example, the method of the disclosure comprises administering to the patient a NK1 receptor
antagonist such as Aprepitant (e.g. Emend), a 5-HT3 receptor -antagonist such as' Ondansetron (e.g.
Zofran), Granisetron (¢.g. Kytril, Sancuso) or Palonosetron (e.g. Aloxi), or a combination of two or more
thereof, an antispasmodic such as butylscopelamine (e.g. Buscopan) and a proton pump inhibitor such as

Pantoprazole (e.g. Pantozol).

In one example of the method of any of the above first to sixth examples, the antibody is administered by
i.v. infusion. In one example, the i.v, infusion is over a time period-of between 1 and 4 hours, preferably

about 2 hours.

In a seventh example, the present. disclosure provides a method of determining the responsiveness of a
cancer patient to treatmient or prevention of a cancer disease comprising administeiing an antibody having
the ability of binding to CLDN18.2, said method comprising the step of determining the blood level of
one or more markers in the patient, wherein the one or more markers are sclected from the group
consisting of CA 125, CA 15-3, CA 19-9, CEA, IL-2, IL-15, IL-6, IFNy, and TNFa. In this aspect, prior
to and following administration of an antibody having the ability of binding to CLDN18.2, such as

following administration of a single dose of
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the antibody, biclogical samples such as blood may be taken from the patient to establish the
level of the one or more markers. Multiple samples may be taken from the same tissue to
determine average levels and to account for possible fluctuations in those levels. The level of the
one or more markers following administration of the antibody is compared with the level
determined prior to administration. The effect of the antibody on the patient can therefore be
identified by a desired change in the level of marker following administering an antibody having
the ability of binding to CLDN18.2. If the patient shows a desired change in the level of marker
following administering an antibody having the ability of binding to CLDN18.2 treatment with
the antibody having the ability of binding to CLDN18.2 may be commenced.

In one example, the level is determined in blood, plasma or serum.

In one example, the one or more markers are selected from the group consisting of CA 125, CA
15-3, CA 19-9, CEA, IL-2, 1L-15, IFNy, and TNFa and a decrease in the level of at least one of
the markers following administration of the antibody indicates that the patient. is responsive to

treatment or prevention of a cancer disease.

In one example, the marker is IL-6 and an increase in the level of the marker following
administration of the antibody indicates that the patient is responsive to freatment or prevention

of a.cancer disease.

In an cighth example, the present disclosure-provides a method of determining whether a cancer
patiént is amenable to treatment or prevention of a cancer disease comprising administering an
antibody having the ability of binding to CLDN18.2, said method comprising the step of

determining the percentage of CLDN18.2 positive cancer cells.

In this example, prior to administration of an antibody having the ability of binding to-
CLDN18.2, a biological sample such as a tumor sample (e.g. a tumor biopsy) may be taken from
the patient to establish the level of CLDN18.2 positive cancer cells. Multiple samples may be
taken to determine an average level and to account for possible fluctuations in those levels. If a
patient has the desired level of CLDN18.2 positive cancer cells an antibody having the ability of
binding to CLDN18.2 'may be administered.
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In one example, a level of at least 50%, prefeferably 60%, 70%; 80% or 90%, at least 95% or at
least 98% CLDN18.2 positive cancer cells indicates that the patient is amenable to treatment or
prevention of a cancer disease. In one ¢xample, a level of at least 40%, preferably at least 50%,

at least 60%, at [east 70%, at least 80% or at least 90% cancer cells which are positive for surface

expression of CLDN18.2 indicates that the patient is amenable to treatment or prevention of a

cancer disease.

The antibody having the ability of binding to CLDNI18.2 may bind to native epitopes of
CLDN18.2 present on the surface of living cells. In one example, the antibody having the ability
of binding to CLDN18.2 binds to the first extracellular loop of CLDN18.2. In one example, the
antibody having the ability of binding to CLDN18.2 mediates cell killing by one or more of
complement dependent c¢ytotoxicity (CDC) mediated lysis, antibody dependent cellular
cytotoxicity (ADCC) mediated lysis, induction of apoptosis and inhibition of proliferation. In
one example, the antibody having the ability of binding to CLDN18.2 is a monoclonal, chimeric
or humanized antibody, or a fragment of an antibody. In one example, the antibody having the
ability of binding to: CLDN18.2 is an antibody selected from the group consisting of (i) an
antibody produced by and/or obtainable from 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, (ii) an antibody which is a
chimerized or humanized form of the antibody under (i), (iii) an antibody having the specificity
of the antibody under (i), and (iv) an antibody comprising the antigen binding portion or antigen
binding site, in particular the variable region, of the antibody under (i) and preferably having the
specificity of the antibody under (i). In one embodiment, the antibody is coupled to a therapeutic

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

In one example, the cancer is CLDN18.2 positive. In one example, cells of the cancer express CLDN18.2.
In one example, expression of CLDN18.2 is at the surface of the cells. In one example, at. least 50%,
prefeferably 60%, 70%, 80% or 90% of the cancer cells are CLDN18.2 positive and/or at least 40%,
preferabl_y at least 50% of the cancer cells are positive for surface expression of CLDN18.2. In one
example, at least 95% or at least 98% of the cancer cells are-CLDN18.2 positive. In one examplet, af least
60%, at least 70%, at least 80% or at least 90% of the cancer cells are positive for surface ‘expression of
CLDN18.2.
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In one example, the cancer diseasc is selected from the group consisting of gastric cancer,
esophageal cancer, pancreatic cancer, ung cancer, ovarian cancer, colon cancer, hepatic cancer,
head-neck cancer, cancer of the galibladder and the metastasis thereof. The cancer disease may
be a Krukenberg tumor, peritoneal metastasis and/or lymph node metastasis. In one example, the
cancer is an adenocarcinoma, in particular an advanced adenocarcinoma. In one example, the
cancer is selected from the group consisting of cancer of the stomach, cancer of the esophagus,
in particular the lower esophagus, cancer of the eso-gastric junction and gastroesophageal
cancer. In a particularly preferred embodiment, the cancer is gastroesophageal cancer such as
metastatic, refractory or recurrent advanced gastroesophageal cancer. The patient may be a
HER2/neu negative patient or a patient with HER2/neu positive status but not eligible to
trastuzumab thérapy. In one example, the patient had prior therapy with at least one drug selected
from the group consisting of pyrimidine analogs (e.g. fluorouracil and/or capecitabine), platinum
compounds (e.g. cisplatin and/or oxaliplatin), epirubicine, docetaxel and detoxifying agents for
antineoplastic freatment (e.g. calcium folinate and/or folinic acid). In one example, the patient
has an ECOG performance status of between 0 and 1 and/or a Karnofsky Index of between 70

and 100%. In a particularly preferred example, the patient is a human patient

According to the disclosure, CLDN18.2 preferably has the amino acid sequence according to

SEQID NO: 1.

The present disclosure also provides the agents described herein such as the antibody having the
ability of binding to CLDN18.2 for use in the methods.described herein.

Other features and advantages of the instant invention will be apparent from the following
detailed description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Mean blood concentration of IMAB362 during the study.

Figure 2. ADCC activity of patient PBMCs. (A) PBMCs were purified from 6 patient blood
samples. 7 days (open square) or 14 days (black squares) after IMAB362 administration. Specific
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lysis rates of NUGC-4 stomach cancer target cells, expressing CLDN18.2, obtained after
addition of 31.63 ng/ml IMAB362 and PBMCs from a healthy donor or patient PBMCs (E:T =
20:1) for 24 h. (B) IMAB362 concentration-dependent specific lysis of NUGC-4 cells obtained
24h after addition of PBMCs of ditferent patients (graphs display means + standard deviation, p
value was calculated using unpaired t-test). (C) ADCC response curves of healthy control

PBMCs upon addition of increasing IMAB362 concentrations. Assays were performed in

parallel to each ADCC analysis with patient PBMCs.. (D) ADCC response curve of patient

PBMCs upon addion of increasing IMAB362 concentrations (for patient 0202 not enough
PBMCs were obtained to generate a curve). (K) Half maximum killing rates for all patients and

healthy donors was calculated with GraphPad Prism software using the build-in non-linear

regression analysis tool.

Figure 3. Ability of patient complement components to induce IMAB362-mediated CDC.
CDC assays were performed with CLDN18.2 and luciferase positive CHO-K1 target cells. Cells,

serum (20% v/v) and antibodies were incubated for 80 mir at 37°C. Patient samples were

prepared by addition of fresh 0.5 pg/ml IMAB362 in pre-infusion serum samples (grey bars).
HSC: Healthy human serum pool control spiked with 0.3-10 pg/ml IMAB362 (positive control).

Hi: Heat inactivated human serum pool spiked with 10 pg/ml IMAB362 (negative control).

Patient numbers are indicated. Error bars: + standard deviation

Figure 4. Ability of patient complément components to interact with iv. administered
IMAB362 over time, Normalized CDC assays were performed by adjusting the IMAB362
concentration in each sample to 0.5 pg/mt using pre-infusion serum of each patient (dilution
factor 10-680fold). (A/B) CDC assays were performed as described in Figure 3. (C) Each dot
represents one patient measurement. Open square: 0.5 pg/ml IMAB362 in human serum. P

values obtained with paired t-test. Error bars: mean + standard deviation.

Figure 5. Kinetics of cytotoxicity induced by i.v. administered circulating IMAB362.
NUGC-4 target cells, PBMCs of one healthy donor (E:T = 40:1) and patient serum samples
(25% v/v) as antibody and complement source were used .in a total cytotoxicity assay to measure
integrated cytotoxic activity. Of each patient, serum samples were collected 1, 7, 14 and 28-32
days after IMAB362 administration. Patients were treated with escalating doses of IMAB362

(33-1000 mg/m®). The antibody concentrafion present in the assay is indicated below each bar.
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HSC: Human serum pool control spiked with fresh 200.0. pg/ml IMAB362 (ECsp.i00). PSC:
Patient pre-infusion serum control spiked with fresh 200.0 pg/ml IMAB362). n.a.: not available,

Figure 6. Kinetics of ADCC activity of IMAB362 in heat-inactivated patient serum. The
assay was performed as described in the previous tigure, except here patient complement was
heat-inactivated (56°C, 30 min) to single out ADCC activity (black and grey bar parts) and to

calculate additive etfects of serum components (white bar parts).

Figure 7. CDC activity induced by IMAB362 present in patient serum. CDC assays were
performed with CLDN18.2 and Iuciferase positive CHO-K1 target cells. They were incubated for
30 min with 20% (v)v), patient serum obtained 1, 7, 14 and 28-32 days afier antibody infusion.
Patients were tréated with a IMAB362 dose of 33 to 1000 mg/m®. The antibody concentration
present in each assay is indicated below each bar. HSC: Healthy human serum pool control
spiked with decreasing concentrations of IMAB362 as indicated. PC: positive control (patient

pre-infusion serum spiked with 10 pg/ml. IMAB362).

Figure 8. Pharmacokinetic results of repeated infusions of IMAB362 in patients, Mean+sd
concentration (pg/ml) of IMAB362 in serum of 4 patients treated with repeated doses of 300
_rﬁg/m?.(cohort 1, left figure) and up to 30 patients (30 patients first infusion, 12 patients fifth
infusion) treated with repeated doses of 600 mg/m* (cohort 2 and cohort 3 together, right figure).

Arrows indicate the IMAB362. infusions. First infusion was given on day 0.

Figure 9. Progression free survival of patients in the full analysis set (FAS).

Figure 10, Progression free survival of patients in the per protocol (PP) set (n=20).
DETAILED DESCRIPTION OF THE INVENTION

Although the present invention is described in detail below, it is to be understood that this
invention is not limited to the: particular methodologies, protocols and reagents described herein
as these may vary. It is also to be understood that the terminology used herein is tor the purpose

of describing particular embodiments only, and is not intended to limit the scope of the present

invention which will be limited only by the appended claims. Unless defined otherwise, all
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technical and scientific terms used herein have the same meanings as commenly understood by

one of ordinary skill in the art.

[n the following, the elements of the present invention will be described. These elements are
listed with specific embodiments, however, it should be understood that they may be combined -
in any manner and in-any number to create additional embodiments. The variously described
examples and ﬁret‘érred embodiments should not be construed to limit the present invention to
only the explicitly described embodiments. This description should be understood to support and.
encompass emboditments which combine the exp_licitly described embodiments with any number
of the disclosed and/or preferred elements. Furthermore, any permutations and combinations of
all described elements in this application should be considered disclosed by the description of the

present application unless the context indicates otherwise.

Preferably, the terms used herein are defined as described in "A multilingual glossary of
biotechnological terms: (IUPAC Recommendations)”, H.G.W. Leuenberger, B. Nagel, and H,
Kolbl, Eds., Helvetica Chimica Acta, CH-4010 Basel, Switzerland, (1995).

The practice of the present invention will employ, -unless otherwise indicated, conventional
methods of chemlstry, biochemistry, cell biology, immunology, and recombinant DNA
techniques which are explained in the literature in the field (cf, e.g., Malecular Cloning: A
Laboratorv Manual, Z"d'_Edition, J.'Sambrook et al. eds., Cold Spring Harbor Laboratory Press,

Cold Spring Harbor 1989).

Throughout this specification and the claims which follow, unless the context requires otherwise,
the word "comprise", and variations such as "comprises" and "comprising", will be understood to
imply the inclusion of a stated member, integer or step or group of members, integers or steps
but not the exclusion of any other member, integer or step or group of members, integers or steps
although in some embodiments such other member, integer or step or group of members, integers
or-steps may be excluded, i.e. the subject-matter consists in the inclusion of a stated member,
integer or step or group of members, integers or steps. The terms "a" and "an" and "the” and
similar reference used in the context of describing the invention (especially in the context of the
claims) are to be construed to cover both the singular and the plural, unless otherwise indicated
herein or clearly contradicted .by' context. Recitation of ranges of values herein is merely

intended to serve as a shorthand method of referrin_g'.individua{!y to each separate value falling
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within the range. Unless otherwise indicated herein, each individual value is incorporated into
the specification as if it were individually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or exemplary language (e.g., "such
as"), provided herem is intended merely to better illustrate the invention and does not pose a
limitation on the scope of the invention otherwise claimed. No langnage in the specification
should be construed as indicating any non-claimed element essential to the practice of the

invention,

Several documents are cited throughout the text of this specification. Each of the documents
cited herein (including all patents, patent- applications, scientific publications, manufacturer's
specifications, instructions, etc.), whether supra or infra, are hereby incorporated by reference in
their entirety. Nothing herein is to be construed as an admission that the invention is not entitled

to antedate such disclosure by virtue of prior invention.

The term "CLDN18" relates to claudin 18 and includes any variants, including claudin 18 splice

variant 1 (claudin 18.1 (CLDN18.1)) and claudin 18 splice variant 2 (claudin 18,2 (CLDN18.2)).

The term "CLDNI18.2" preferably relates to human CLDN18.2, and, in particular, to a protein

comprising, preferably consisting of the amino acid sequence according to SEQ ID NO: 1 of the

sequence listing or a variant of said amino acid sequence,

The term "CLDNIS8.1" preferably relates to human CLDN18.1, and, in. particular, to a protein
comprising, preferably consisting of the amino acid sequence according to SEQ ID NO: 2 of the

sequence listing or a variant of said amino-acid sequence.

The term "variant” according to the invention refers, in particular, to mutants, splice variants;

conformations, isoforms, allelic variants, species variants and species homologs, in particular

those which are naturally present. An allelic variant relates to' an alteration in the normal

sequence of a gene, the significance of which is often unclear. Complete gene sequencing often
identifies numerous allelic variants for a given gene. A species homolog is a nucleic acid or
amino acid sequence with a different species of origin from that of a given nucleic acid or amino
acid sequence. The term "variant" shall encompass any posttranslationally modified variants and

contormation variants.
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According to the invention, the term "CLDN18.2 positive cancer” means a cancer involving

cancer cells expressing CLDN18.2, preferably on the surtace of said cancer cells,

"Cell surface” is used in accordance with its normal meaning in the art, and thus includes the

‘outside of the cell which is accessible to binding by proteins and other molecules.

CLDN18.2 is expressed on the surface of cells if it is located at the surface of said cells and is

accessible to binding by CLDN18.2-specific antibodies added to the cells.

According to the invention, CLDN18.2 is not substantially expressed in a cell if the level of
expression is lower compared to expression in stomach cells or stomach tissue, Preferably, the
level of expression is less than 10%, preferably less than 5%, 3%, 2%, 1%, 0.5%, 0.1% ot 0.05%
of the expression in stomach cells or stomach tissue or even lower. Preferably, CLDN18.2 is not
substantially expressed in a cell if the level of expression exceeds the level of expression in non-
cancerous tissue other than stomach by no more than 2-fold, preferably 1,5'-fold,ia_n‘d preferably

does not exceed the level of expression in said non-cancerous: tissue. Preferably, CLDN18.2 is

not.substanitially expressed in a cell if the level of expression is below the detection limit and/or

it the level of expression is too low to allow binding by CLDN18.2-specific antibodies added to

the cells.

According to the invention, CLDN 18.2 is expressed in a cell if the level of expression exceeds
the level of expression in non-cancerous tissue other than stomach preferably by more than 2-
told, preferably 10-fold, 100-fold, 1000-fold, or 10000-fold. Preferably, CLDN18.2 is expressed
in a cell if the level of expression is above the detection limit and/or if the level of expression is
high enough to allow binding by CLDN18.2-specific antibodies added to the cells. Preferably,

CLDN18.2 expressed in a cell is expressed or exposed on the surface of said ceil.

According to the invention, the term "disease™ refers to any pathological state, including cancer,
in particular those forms of cancer described herein. Any reference herein to cancer or particular
forms of cancer also includes cancer metastasis thereof. In a preferred embodiment, a disease to

be treated according to the present application involves cells expressing CLDN18.2.
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"Diseases associated with cells expressing CLDN18.2" or similar expressions means according

to the invention that CLDNI18.2 is expressed in cells of a diseased ‘tissue or organ. In one

embodiment, expression of CLDN18.2 in cells of a diseased tissue or organ is increased
compared to the state in a healthy tissue or organ. An increase refers to an increase by at least
10%, in particular at least 20%, at least 50%, at least 100%, at least 200%, at least 500%, at least
1000%, at least 10000% or even more. In one embodiment, expression is only found in a
diseased tissue, while expression in a healthy tissue is repressed. According to the invention,
diseases associated with cells expressing CLDNI18.2 include cancer diseases. Furthermore,

according to the invention, cancer diseases preferably are those wherein the cancer cells express

CLDNI8.2.

As used herein, a "cancer disease” or "cancer” includes a disease characterizgd by aberrantly
regulated cellular growth, proliferation, differentiation, adhesion, and/or migration. The three
malignant properties of c_aﬁcers (uncontrolled growth (division beyond the normal limits),
invasion (intrusion on and destruction of adjacent tissues), and sometimes metastasis (spread to
other locations in the body via lymph or blood)j differentiate cancers from benign tumors, which
are self-limited, and do not invade or metastasize. Most cancers form a tumor but some, like
leukemia, do not. By "cancer cell” is meant an abnormal cell that grows by a rapid, uncontrolled
cellular proliferation and continues to grow after the stimuli that initiated the new growth cease.
Preferably, a "cancer disease" is characterized by cells expressing CLDN18.2 and a cancer cell
expresses CLDN18.2. A cell expressing CLDN'18.2 preferably is a cancer cell, preferably of the

cancers described herein.

According to the invention, the term "tumor" or "tumor disease” refers to an abnormal growth of
cells (called neoplastic cells, tumorigenous cells or tumor cells) preferably forming a swelling or
lesion. By "tumor ceil" is meant an abnormal cell that grows by a rapid, uncontroiled cellular
proliferation and continues to grow afler the stimuli that initiated the new growth cease. Tumors
show partial or complete lack of structural orgdnization and functional coordination with the

normal tissue, and usuaily form a distinct mass of tissue, which may be either bénign, pre-

malignant or malignant.

According to the invention a tumor is preferably a malignant tumor. "Malignant tumor” is used

synonymous with cancer.
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"Adenocarcinoma” is a cancer that originates in glandular tissue. This tissue is also part of a
larger tissue category known as epithelial tissue, Epithelial tissue includes skin, glands and a .
variety of other tissue that lines the cavities and organs of the body. Epithelium is derived
embryologically from ectoderm, endoderm and mesoderm. To be classified as adenocarcinoma,
the cells do not necessarily need to be part of a gland, as long as they have secretory properties.
This form of carcinoma can occur in some higher mammals, including humans. Weill
differentiated adenocarcinomas tend to resemble the _gland’ular tissue that they are derived from,
while poorly differentiated may not. By staining the cells from a biopsy, a pathologist will
determine whether the tumor is an adenocarcinoma or some other type of cancer.
Adenocarcinomas can arise in many tissues of thé body due to the ubiquitous nature of glands
within the body. While each gland may not be secreting the same substance, as long as there is
an exocrine function to the cell, it is considered giandular and its malignant form is therefore
named adenocarcinoma. Malignant adenocarcinomas invade other tissues and often ‘iﬁetastasize ,
given enough time to do so. Ovarian adenocarcinoma is the most common type of ovarian

carcinoma. It includes the serous and mucinous adenocarcinomas, the clear ceil adenocarcinoma

- and the endometrioid adenocarcinoma.

By "metastasis” is meant the spread of cancer cells from its original site to another part of the
bedy. The formation of metastasis is a very complex process and 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 atter the removai of 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. In one embodiment, the term "metastasis” according to the
invention relates to lymph node metastasis. One particular form of metastasis which is treatable
using the therapy of the invention is metastasis originating from gastric cancer as primary site. In
preferred embodiments such gastric cancer metastasis is Krukenberg tumors, peritoneal

metastasis and/er lymph node metastasis.

Krukenberg tumor is an uncommon metastatic tumor of the ovary accounting for 1% to 2% of all

ovarian tumors. Prognosis of Krukenberg tumor is still very poor and there is no established
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treatment for Krukenberg tumors. Krukenberg tumor is a metastatic signet ring cell
adenocarcinoma of the ovary, Stomach is the primary site in most Krukenberg tumor cases
(70%). Carcinomas of colon, appendix, and breast (mainly invasive lobular carcinoma) are the

next most commen primary sites. Rare cases of Krukenberg tumor origiriating from carcinomas

of the gallbladder, biliary tract, pancreas, small-intestine, ampulla of Vater, cervix, and urinary

bladder/urachus have been reported.

Women with Krukenberg tumors tend to be unusually young for patients with metastatic
carcinoma as they are typically in the fifth decade of their lives, with an average age of 45 years.
This young age of distribution can be related in part to the increased frequency of gastric signet
ring cell carcinomas in young women. Common presenting symptoms are usually related to
ovarian involvement, the most common of which are abdominal pain and distension (mainly
because of the usually bilateral and often large ovarian masses). The remaining patients have
nonspecitic gastrointestinal symptoms or are asymptomatic. In -addition, Krukenberg tﬁmor‘ is
repbrtedly associated with virilization resulting from hormone production by ovarian stroma.

Ascites is present in 50% of the cases and usually reveals malign-an't cells.

Krukenberg tumors are bilateral in more than 80% of the reported cases. The ovaries are usually
asymmetrically enlarged, with a bosselated contour. The sectioned surfaces are yellow or white;
they are usually solid, aithough they are occasionally cystic. Importantly, the capsuiar surface of
the ovaries with Krukenberg tumors is typically smooth and free of adhesions or peritoneal
deposits. Of note, other metastatic tumors to the ovary tend to be associated with surface
implants. This may explain why the gross morphology of Krukenberg tumor can deceptively
appear as a primary ovarian tumor. However, bilateralism in Krukenberg tumor is consistent

with its metastatic nature.

Patients with Krukenberg tumors have an overall mortality rate that is significantly high. Most
patients die within 2 years (median survival, 14 months). Several studies show that the prognosis
is poor when the primary tumer is identified after the metastasis to the ovary is discovered, and

the prognosis becomes worse if the primary tumor remains covert.

By "treat" is meant to administer a compound or composition or a combination of compounds or
compositions to a subject in order to prevent or eliminate a disease, including reducing the size

of a tumor or the number of tumors in a subject; arrest or slow a disedse in a subject; inhibit or
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slow the development of a new disease in a subject; decrease the frequency or severity of

symptoms and/or recurrences in a subject who currently has or who previously has had a disease;

and/or prolong, i.e. increase the lifespan of the subject.

In particular, the term "treatment of a disease" includes curing, shortening the duration,
ameliorating, preventing, slowing down or inhibiting progression or worsening, or preventin_g or

delaying the onset of a disease or the symptoms thereof.

The term "patient” means according to the invention a subject for treatment, in particular a
diseased subject, including human beings, nonhuman primates or another animals, in particular
mammals such as cows, horses, pigs, sheeps, goats, dogs, cats or rodents such as mice and rats.

In a particularly preferred embodiment, a patient is a human being.

According to the invention, an an antibody having the ability of binding to CLDN18.2 may be
administered in combination with, i.e. simultaneously with, followed by and/or following, an

agent stabilizing or increasing expression of CLDN18.2.

The term "agent stabilizing or increasing -expression of CLDN18.2" refers to an agent or a
combination of agents the provision of which to cells results in increased RNA and/or protein
levels of CLDN18.2, preferably in increased levels of CLDN18.2 protein on the cell surface,
compared to the situation where the cells are not provided with the agent or the combination of
agents. Preterably, the cell is a cancer cell, in particular a cancer cell expressing CLDN18.2, such
as-a cell of the cancer types desribed herein. The term "agent stabilizing or increasing expression
of CLDN18.2" refers, in particular, to an agent or a combination of agents the provision of which
to cells results in a higher density of CLDN18.2 on the surface of said cells compared to the
situation where the cells are not provided with the agent or the combination of agents.
"Stabilizing expression of CLDN18.2" includes, in particular, the situation where the agent or the
combination of agents prevents a decrease or reduces a decrease in expression ot‘CLDNIS.Z, e.g.
expression of CLDN18.2 would decrease without provision of the agent or the combination of
agents and provision of the agent or the combination of agents prevents said decrease or reduces
said decrease of CLDNI18.2 expression. "Increasing expression of CLDN18.2" includes, in
particular, the situation where the agent or the combination of agents increases expression of
CLDN182, e.g. expression of CLDN18.2 would decrease, remain essentially constant or

increase without provision of the agent or the combination of agents and provision of the agent
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or the combination of agents increases CLDN18.2 expression compared to the situation without

provision of the agent or the combination of agents so that the resulting expression is higher
compared to the situation where expression of CLDN18.2 would decrease, remain essentially

constant or increase without provision of the agent or the combination of agents.

According to the invention, the term "agent stabilizing or increasing expression of CLDN18.2"

includes chemotherapeutic agents or combinations of chernotherapeutic agents such as cytostatic

agents. Chemotherapeutic agents may affect cells in one of the following ways: (1) Damage the

'DNA of the cells so they can no longer reproduce, (2) Inhibit the synthesis of new DNA strands

so that no ceil replication is possible, (3) Stop the mitotic processes of the cells so that the cells

cannot divide into two cells.

According to the invention, the term "agent stabilizing or increasing expression of CLDN18.2"
preferably relates to an agent or a combination of agents such a cytostatic compound or a
combination of cytostatic compounds. the provision of which to cells, in particular cancer cells,
results in the cells being arrested in or accumui_ating in one or more phases of the cell cycle,

preferably in one or more phases of the cell cycle other than the Gl- and GOQ'[Jhases, preferably

‘other than the G1-phase, preferably in one or more of the G2- or S-phase of the cell cycle such as

the Gl/G2-, S/G2-, G2- or S-phase of the cell cycle. The term "cells being arrested in or
accumulating in one or more phases of the cell cycle” means that the precentage of cells which
are in said one or more phases of the cell cycle increases. Each cell goes through a cycle
comprising four phases in order to replicate itself. The first phase called G1 is when the cell
prepares to replicate its chromosomes. The second stage is called S, and in this phase DNA
synthesis occurs and the DNA is duplicated. The next phase is the G2 phase, when the RNA and
protein duplicate. The final stage is the M stage, which is the stage of actual cell division. In this
final stage, the duplicated DNA and RNA split and move to separate ends of the cell, and the cell
actually divides into two identical, functional cells. Chemotherapeutic agents which are DNA
damaging agents usvally result in an accumulation of cells in the Gl and/or G2 phase.
Chemotherapeutic agents which block cell growth by interfering with DNA synthesis such as
antimetabolites usuaily result in an accumulation of cells in the S-phase. Examples of these drugs

are 6-mercaptopurine and 5-tluorouracil.

According to the invention, the termn "agent stabilizing or increasing expression of CLDN18.2"

includes anthracyclines such as epirubicin, platinum compounds such as oxaliplatin and
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cisplatin, nucleoside analogs such as S5-fluorouracil or prodrugs thereof, taxanes such as
docetaxel, and camptothecin analogs such as irinotecan and topotecan, and combinations of
drugs such as combinations of drugs comprising one or more of anthracyclines such as
epirubicin, oxaliplatin and 5-fluorouracil such as a combination of drigs comprising oxaliplatin

and S-fluorouracil or other drug combinations described herein.

[n one preferred embodiment, an "agent stabilizing or increasing expression of CLDN18.2" is an

"agent inducing immunogenic cell death".

In specific circumstances, cancer ceils can enter a lethal stress pathway linked to the emission of
a spatiotemporally defined combination of signals that is decoded by the immune system to
activate tutnor-specitic immune responses (Zitvogel L. et al. (2010) Cell 140: 798-804). In such

scenario cancer cells are triggered to emit signals that are sensed by innate immune effectors

such as dendritic cells to tripger a cognate immune response that involves CD8+ T cells and IFN-
¥ signailing so that tumor cell death may elicit a productive anticancer immune response. These
signals include the pre-apoptoticr exposure of the endoplasmic reticulum (ER) chaperon
calreticulin (CRT) at the cell surface, the pre-apoptotic secretion of ATP, and the post-apoptotic
release of the nuclear protein HMGB1. Together, these processes constitute the molecular
determinants of immunogenic cell death (ICD). Anthracyclines, oxaliplatin, and y irradiation are
able to induce all signals that define ICD, while cisplatin, for example, which is deficient in
inducing CRT translocation from the ER to the surface of dying cells - a process requiring ER

stress - requires complementation by thapsigargin, an ER stress inducer.

According to the invention, the term "agent inducing immunogenic ceil death" refers to an agent
or a combination of agents which when provided to cells, in particular cancer cells, is capable of
inducing the cells to enter a lethal stress pathway which finally results in tumor-specific immune
responses. In particular, an agent inducing immunogenic. cell death when provided to cells
induces the cells to emit a spatiotemporally defined combination of signals, including, in
particular, the pre-apoptotic exposure of the endoplasmic reticulum (ER) chaperon calreticulin
(CRT) at the ceil surface, the pre-apoptotic secretion of ATP, and the post-apoptotic release of

the nuclear protein HMGBI.

According to the invention, the term "agent inducing immunogenic cefl death” includes

anthracyclines and oxaliplatin.
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Anthracyclines are a class of drugs commonly used in' cancer chemotherapy that are also
antibiotics. Structurally, all anthracyclines share a commeon four-ringed 7,8,9,10-

tetrahydrotetracene-5,12-quinone structure and usually require giycosylation at specific sites.

Anthracyclines preferably bring about one or more of the following mechanisms of action: 1.
Inhibiting DNA and RNA synthesis by intercalating between base pairs of the DNA/RNA strand,

thus preventing the repiication of rapidly-growing cancer cells. 2. [nhibiting topoisomerase [I

enzyme, preventing the relaxing of supercoiled DNA and thus blocking DNA transcription and

replication. 3. Creating iron-mediated free oxygen radicals that damage the DNA and cell

membranes.

According to the invention, the term "anthracycline” preferably relates to an agent, preferably an
anticancer agent for inducing apoptosis, preferably by inhibiting the rebinding of DNA in

topoisomerase Il.

Preferably, according to the invention, the term "anthracycline” generally refers to a class of

compounds having the following ring structure

including analogs and derivatives, pharmaceutical salts; hydrates, esters, conjugates and prodrugs

thereof.

Examples. of anthracyclines and anthracycline analogs include, but are not limited to,
daunorubicin (daunomycin), doxorubicin (adriamycin), épirubicin, idarubicin, rhodomycin,
pyrarubicin,  valrubicin,  N-trifluoro-acetyl doxorubicin-14-valerate,  aclacinomyein,
morpholinodoxorubicin (morpholino-DOX), cyanomorpholino-doxorubicin (cyanoinorpholino-
DOX), 2-pymrolino-doxorubicin  (2-PDOX), 5-iminodaunomycin, mitoxantrone and

aclacinomycin ‘A (aclarubicin). Mitoxantrone is a member of the anthracendione class of
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compounds, which are anthracycline analogs that lack the sugar moiety of the anthracyclines but

retain the planar polycylic aromatic ring structure that permits intercalation into DNA,

Particularly preferred as anthracyline according to the invention is a compound of the following

formula:

wherein
R; is selected from the group consisting of H and .OH, R, is selected from the group consisting of
H and OMe, R; is selected from the group consisting of H and OH, and Ry is selected from the

group consisting of H and OH.

It one embodiment, R, is H, R is OMe, R is H, and Ry ié OH. [n another embodiment, R, is

OH. Rz is OMe, R; is H, and R; is OH. In another embodiment, R, is OH, R, is OMe, R; is OH,

and Ry is H. [n another embodiment, R; is H, Rz is H, Ry is H, and R4 is OH.

Specifically contemplated as anthracycline in the context of the present invention is epirubicin.

Epirubicin is an anthracycline drug which has the following formula:

and is marketed under the trade name Elience in the US and Pharmorubicin or Epirubicin Ebewe

clsewhere. In particular, the term "epirubicin” reters to the compound (8R,108)-10-
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[(28,48,5R,68 }-4-amino-53-hydroxy-~6-methyl-oxan-2-ylJoxy-6,1 1-dihydroxy-8-(2-
hydroxyacetyl)-1-methoxy-8-methyl-9,10-dihydro-7H-tetracen-5,12-dion. Epirubiciﬁ is favoured
over doxorubicin, the most popular anthracycline, in some: chemotherapy regimens as it appears

to cause fewer side-effects.

According to the invention, the term. "platinum compoiund" refers to compounds containing

platinum in their structure such as platinum complexes and includes compounds such as

cisplatin, carboplatin and oxaliplatin.

The term "cisplatin” or "cisplatinum" refers to the compound cis-diamminedichloroplatinum(I)

(CDDP) of the following formula:

cly,, N
CI”  NH,

The term "carboplatin"  refers  to the  compound cis-diammine(1,1-

cyclobutanedicarboxylato)platinum(II} of the following formula:

The term "oxaliplatin" refers to a compound which is a platinum compound that is complexed to

a diaminocyclohexane carrier ligand of the following formula:

0
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[n particular, the term "oxaliplatin" refers to the compound [(IR,2R)-cyclohexane-1,2-
diamine](ethanedioato-0,0")platinum(Il). Oxaliplatin for injection is also marketed under the

trade name Eloxatine.

5 The term "nuclecside analog" refers to a structural analog of a nucleoside, a category that
includes both purine analogs and pyrimidine analogs. In parficular, the term "nucleoside analog”

refers to ﬂuowpyrimidine derivatives which includes fluorouracil and prodrugs thereot.

‘The term "fluorouracil” or "5-fluorouracil” (5-FU or £5U) (sold under the brand names Adrucil,
10 Carac, Efudix, Efudex and Fluoroplex) is a compound which is a pyrimidine analog of the

following formula:

H
HN ,
/ F

[n particular, the term refers to the compound 5-fluoro-1 H-pyrimidine-2,4-dione.

15
The term "capecitabine" (Xeloda, Roche) refers to a chemotherapeutic agent that is'a prodrug
that is converted into 5-FU in the tissues. Capecitabine which may be orally administered has the
tollowing formula:
HO, OH o
2 g X, o
At Ty N
S N g
H
F
20

In particular, the term refers to the compound pentyl [1-(3,4-dihydroxy-5-methyltetrahydrofuran-
2-y1)-5-tluoro-2-0x0-1 H-pyrimidin-ztfyl]Carbamate.

Taxanes are a class of diterpene compounds that were first derived trom natural soutces such as

25  plants of the genus Taxus, but some have been synthesized artificially. The principal mechanism
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of action of the taxane class of drugs is the disruption of microtubule function, thereby inhibiting

the process of cell division. Taxanes include docetaxel (Taxotere) and paclitaxel (Taxol).

According to the invention, the term "docetaxei” refers to a compound having the following

5 formula:

According to the invention, the term "paclitaxel” refers to a compound having the following

10  formula:

According. to the invention, the term "camptothecin analog" refers to derivatives of the
15 compound camptothecin (CPT; (S)-4-ethyl-4-hydroxy-[H-pyranof3',4".6,7]indolizino[1,2-b]
quinoline-3,14-(4H,12H)-dione). Preferably, the term "camptothecin analog" refers to

‘compounds comprising the following structure:
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According to the invention, preferred camptothecin analogs are inhibitors of DNA enzyme

topoisomerase [ (topo I). Preferred camptothecin analogs according to the invention are

irinotecan and topotecan.

Irinotecan. is a drug preventing DNA from unwinding by inhibition of topoisomerase I In

chemical terms, it is a semisynthetic analogue of the natural alkaloid camptothecin having the

tollowing formula:

In particular, the term "irinotecan” refers to the compound (S)-4,11-diethyl-3,4,12,14-tetrahydro-
4-hydroxy-3,14-dioxol H-pyrano[3’,4":6,7]-indolizino[1,2-b]quinolin-9-yl-[ 1 ,4’bipiperidine]-1°-

carboxylate.

Topotecan is a topoisomerase inhibitor of the formula:

In particular, the term "topotecan" refers to the compound (8)-10-[(dimethylamino)methyl]-4-
ethyl-4,9-dihydroxy-1 H-pyranof3',4':6,7]iridolizino[ 1_,2-b]quinoline-3 .14(4H,12H)-dione

monohydrochloride.

According to the invention, an agent stabilizing or increasing expression of CLDN18.2 may be a
chemotherapeutic agent, in particular a chemotherapeutic agent established in cancer treatment
and may be part of'a combination of drugs such as a combination of drugs established for use in

cancer treatment. Such combination of drugs may be a drug combination used in chemotherapy,

and may be a drug combination as used in a chemotherapeutic regimen selected trom the group

consisting of EOX chemotherapy, ECF chemotherapy, ECX chemotherapy, EOF
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chemotherapy, FLO chemotherapy, FOLFOX chemotherapy, FOLFIRI chemotherapy, DCF
chemotherapy and FLOT chemotherapy.

The drug combination used in EOX chemotherapy comprises of epirubicin, oxaliplatin and
capecitabine. The drug combination used in ECF chemotherapy comprises of epirubicin,
cisplatin and 5-fluorouracil. The drug combination used in ECX chemotherapy comprises of
epirubicin, cisplatin and capecitabine. The drug combination used in EOF chemotherapy

comprises of epirubicin, oxaliplatin and 5-flucrouracil.

Epirubicin is normally given at a dose of 50 mg/m2, cisplatin 60 mg/m2, oxaliplatin 130 mg/m2,
protracted venous infusion of 5-fluorouracil at 200 mg/m2/day and oral capecitabine 625 mg/m?2

twice daily, for a total of eight 3-week cycles.

The drug combination used in FLO chemotherapy comprises of 5- fluorouracil, folinic acid and
oxaliplatin (normally 5-fluoroviracil 2,600 mg/m2 24-h infusion, folinic acid 200 mg/m2 and
oxaliplatin 85 mg/m2, every 2 weeks).

FOLFOX is a chemotherapy regimen made up of folinic acid (leucovorin), 5-fluorouracil and
oxaliplatin. The recommended dose schedule given every two weeks is as follows: Day 1:
Oxaliplatin 85 mg/m? IV infusion and leucovorin 200 mg/m? [V infusion, followed by 5-FU 400
mg/m? [V bolus, followed by 5-FU 600 mg/m? IV infusion as a 22-hour continuous infusion;
Day 2: Leucovoerin 200 mg/m? [V infusion over 120 minutes, followed by 5-FU 400 mg/m?* IV

bolus given over 2-4 minutes, followed by S-FU 600 mg/m? IV infusion as a 22-hour continuous

infusion.

The drug combination used in FOLFIRI chemotherapy comprises of 5-fluorouracil, leucovorin,

and irinotecan.
The drug combination used in DCF chemotherapy comprises of docetaxel, cisplatin and 5-

fluorouracil.
The drug combination used in FLOT chemotherapy comprises of docetaxel, oxaliplatin, 5-

Huorouracil and folinic acid.

The term "folinic acid" or "leucovorin” refers to a compound usetul in synergistic combination

with the chemotherapy agent 5-fluorouracil. Folinic acid has the following formula:



10

15

20

25

28

In particular, the term refers to the compound (2S)-2-{[4-[(2-amino-5-formyi-4-0x0-5,6,7,8-

tetrahydro- 1 H-pteridin-6-yl)methylamino}benzoyl]amino } pentanedioic acid.

According to the invention, an an antibody having the ébility of binding to CLDN18.2 may be
administered in combination with, i.e. simultaneousiy with, followed by and/or following, an

agent stimulating y3 T cells.

3 T cells (gamma delta T cells) represent a small subset of T cells that possess a distinct T cell
receptor (TCR) on their surface. A majority of T cells have a TCR composed of two ‘gl'ycoprotein
chains called a- and §-TCR chains. [n contrast, in ¥8 T cells, the TCR is ' made up of oné y-chain
and one §-chain. This group of T cells is usually much less common than aff T cells. Human y8 T
cells play an important role in stress-surveillance responses like infectious diseases and
autoimmunity. Transformation-induced changes in tumors are also suggested to cause stress-
surveillance responses mediated by v& T cells and enhance antitumor immunity. Importantly,
after antigen engagement, activated yd T cells at lesional sites provide cytokines (e.g. INFy,
TNFu) and/or chemokines mediating recruitment of other effector cells and show immediate
effector functions such as cytotoxicity (via death receptor and cytolytic granules pathways) and

ADCC.

The majority of vd T ceils in: peripheral blood express the Vy9V82 T cell receptor (TCRy®S).
Vy9Vd2 T cells are unique to. humans and primates and are assumed to play an early and
essential role in sensing "danger" by invading pathogens as they expand dramatically in many
acute infections and may exceed all other lymphocytes within a few days, e.g. in tuberculosis,

salmonellosis, ehrlichiosis, brucellosis, tularemia, listeriosis, toxoplasmosis, and malaria,
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vo T cells rcspon’& to small non-peptidic phosphorylated antigens (phosphoantigens) such as

pyrophosphates synthesized in bacteria and isopentenyl pyrophosphate (IPP) produced in

mammalian cells through the mevalonate pathway. Whereas IPP production in normal cells is
not sufficient for activation of y3 T cells, dysregulation of the mevalonate pathway-in fumor cells
leads to accumulation of IPP and v& T cell activation. IPPs can also be therapeutically increased
by aminobisphosphonates, which inhibit ‘the mevalonate pathway enzyme famesyl
pyrophosphate synthase (FPPS). Among others, zoledronic acid (ZA, zoledronate, Zometa™,
Novartis) represents such an aminobiphosphonate, which is already clinicaily administered to
patients for the treatment of osteoporosis and metastasic bone disease. Upon treatment of
PBMCs in vitro, ZA is taken up especially by monocytes. IPP accumulates in the monocytes and
they differentiate to antigen-presenting cells stimulating development of y8 T cells. In this
setting, the addition of interleukin-2 (IL-2) is preferred as growth and survival factor for
activated y5 T cells. Finally, certain alkylated amines have been described to activate V79V52 T

cells in vitro, however only at millimolar concentrations.

According to the invention, the terrﬁ "agent stimulating v T cells” relétes to compounds
stimulating development of ¥ T cells, in particular Vy9V82 T cells, in vitro and/or in vivo, in
particular by inducing activation and expansion of y8 T cells. Preferably, the term relates to
compounds which in vitro and/or in vivo increase isopentenyl pyrophosphate (IPP) produced in
mammalian <cells, preferably by inh_ib_itin’g the mevalonate pathway enzyme farnesyl

pyrophosphate synthase (FPPS).

One particular group of compounds stimulating y8 T cells are bisphosphonates, in particular

nitrogen-containing bisphosphonates (N-bisphosphonates; aminobisphosphonates).

For exampie, suitable bisphosphonates for use in the invention may include one or more of the
tollowing compounds including analogs and derivatives, pharmaceutical salts, hydrates, esters,
conjugates and prodrugs theteof:

[t-hydroxy-2-(1 H-imidazol-1-yl)ethane-1,1-diyl]bis(phosphonic acid), zoledronic acid, e.g.
zoledronate;

{dichloro-phosphano-methyl)phosphonic acid, e.g. clodronate
{1-hydroxy-3-[methyl(pentyl)amino}propane-1, I-diyl} bis(phosphonic acid), ibandronic acid,
¢.g. ibandronate

{3-arnino-{-hydroxypropane-1,{-diyl)bis (phosphonic acid), pamidronic acid, e.g. pamidronate;



10

15

20

25

30

30

(1 -hydr_oxy—-!-phosph'on’o—Z-pyridin-_;}-yl-ethyl)phosphonic acid, risedronic acid, e.g. risedronate;
(t-Hydroxy-2-imidazo[ | 2-a]pyridin-3-yl- i -phosphonoethyl)phosphonic acid, minodronic acid; .
[3-(dimethylamino}-1 -hydroxypropane-1,1-diyl]bis(phosphonic acid), olpadronic acid.
[4-amino-1-hydroxy-1-(hydroxy-oxido-phosphoryl)-butyl]phosphonic acid, alendronic acid, e.g.
alendronate;

[(Cycloheptylamino)methylene]bis(phosphonic acid), incadronic acid;
(1-hydroxyethan-1,1-diyl)bis(phosphonic acid), etidronic acid, e.g. etidronate; and
{[(4-chlorophenyl)thio}methylene} bis(phosphonic acid), tiludronic acid.

According to the invention, zoledronic acid (INN) or zoledronate (marketed by Novartis under
the trade names Zometa, Zomera, Aclasta and Reclast) is a particularly preferred
bisphosphonate. Zometa is used to prevent skeletal fractures in patients with cancers such as
multiple myeloma and prostate cancer, as well as for treating osteoporosis. It can aiso be used to

treat hypercalcemia of malignancy and can be helpful for treating pain from bone metastases.
In one particularly p'referre.d-- embodiment, an agent stimulating y8 T cells according to the
invention is administered in combination with IL-2. Such combination has been shown to be

particularly effective in mediating éxpansion and activation of y952 T cells.

[nterleukin-2 (IL-2) is an interleukin, a type of cytokine signaling molecule in the immune

system. It is a protein that attracts lymphocytes and is part of the body's natural response to

microbial infection, and in discriminating between foreign (non-seif) and seif. IL-2 mediates its

effects by binding to [L-2 receptors, which are expressed by lymphocytes.

The IL-2 used according to the invention may be any IL-2 supporting or enabling the stimuiation
of ¥ T cells and may be derived from any species, preferably human. [I-2 may be isolated,

recombinantly produced or synthetic 1L.-2 and may be naturally occurring or modified IL-2.

According to the invention the term "antiemetic” relates to a compound, composition or drug that
is effective against vomiting and/or nausea. [n one embodiment, the antiemetic includes a 5-HT3

receptor antagonist and/or a neuvrokinin | (NK1) receptor antagonist..

5-HT3 receptor antagonists block serotonin receptors in the central nervous system and

gastrointestinal tract. Examples thereof inciude, but are not limited to Ondansetron (Zofran).
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which can be administered in an oral tablet form, oral dissolving tablet form, or in an injection,
Dolasetron (Anzemet) which can be administered in tablet form or in an injection, Granisetron
(Kytril, Sancuso) which can be administered in tablet (Kytril), oral solution (Kytril), injection
{Kytril), or in a single transdermal patch to the upper arm (Sancuso), Tropisetron (Navoban)
which can be administered in oral capsules or in injection form, Palonosetron (Aloxi) which can

be administered in an injection or in oral capsules and Mirtazapine (Remeron).
NK1 receptor antagonists include, but are not limited to Aprepitant (Emend).

A preferred combination of' a 5-HT3 receptor antagonist and a NK1 receptor antagonist is a

combination of Ondansetron (Zofran) and Aprepitant (Emend).

Further antiemetics which can be used according to the invention, in particular in combination
with a 5-HT3 receptor antagonist and/or a NK1 receptor antagonist include but are not limited to
Metoclopramide (Reglan) which acts on the GI tract as a pro-kinetic, Lorazepam, Atropin,
Alizapride (Litican, Plitican, Superan, Vergentan) and Dimenhydrinate (Dramamine, Driminate,

Gravol, Gravamin, Vomex, Vertirosan).

Aéc_ording to the invention, an antispasmodic (synonym: spasmolytic) can be administered.
According to the invention the term "antispasmodic” relates a compound, composition or drug
that suppresses muscle spasms. Preferably, an -antispasmodic is usetul for smooth muscle
contraction. Preferred according to the invention are antispasmodics which are effective in
treating spasmodic activity in the digestive system. Thus, preferred antispasmodics are effective

in the relief of gastro-intestinal spasms.

Antispasmadics include, but are not limited to butylscopolamine which is also known as
scopolamine butylbromide, butylhyoscine and hyoscine butylbromide. It is marketed under the

trade name Buscopan by Boehringer Ingelheim GmbH, Germany.

According to the invention, a parasympatholytic can be administered. According to the invention
the term "parasympatholytic" relates to a compound, ¢omposition or drug that reduces the
activity of the parasympathetic nervous system. Parasympatholytics include, but are not limited

to Atropine.
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According to the invention the term "proton-pump inhibitor” refates to a compound, composition

or drug whose main action is a pronounced and long-lasting reduction of gastric acid production.

Proton-pump inhibitors include benzimidazole derivatives and imidazopyridine derivatives..
Examples of proton-pump inhibitors include, but are not limited to Omeprazole (brand names:
Gasec, Losec, Prilosec, Zegerid, ocid, Lomac, Omepral, Omez,), Lansoprazale (brand names:
Prevacid, Zoton, Monolitum, Inhibitol, Levant, Lupizole), Dexlansoprazole (brand name:
Kapidex, Dexilant), Esomeprazole (brand names: Nexium, Esotrex, esso), Pantoprazole (brand
names: Protonix, Somac, Pantoloc, Pantozol, Zurca']:, Zentro, Pan, Controloe, Tecta),
Rabeprazole (brand names: AcipHex, Pariet, Erraz, Zechin, Rabecid, Nzole-D, Rabeloc, Razo)

and llaprazole (brand names: llapro, Lupilla, Adiza).

According to the invention, other compounds, compositions or drugs can be administered which
have a.protECtive effect on gastric mucosa, in particular if a nonsteroidal anti-inflammatory drug

(NSAID) is administered.

For example, other compounds, compositions or drugs can be administered to prevent the
common adverse etfect of gastric ulceration of NSAIDs, in particular to prevent NSAID induced -
gastric ulcers. In one embodiment, Misoprostol can be administered which is a synthetic
prostaglandin E1 (PGE!) analog that is used for the prevention of NSAID induced gastric ulcers.
Misoprostol acts upon _gastl'ijc parietal cells, inhibiting the sectetion of gastric acid via G-protein
coupled receptor mediated inhibition of adenylate ¢yclase, which teads to decreased intracellular

cyclic AMP levels and decreased proton pump activity at the apical surface of the parietal ceil.

Furthermore, Omeprazole proved to be at least as effective as Misoprostol in the treatment of

NSAID induced ulcers but significantly better tolerated.

Nonsteroidal anti-inflammatory drugs (NSAIDs) are a class of drugs that provide analgesic and
antipyretic (fever-reducing) effects, and, in higher doses, anti-inflammatory effects. The term
"nonsteroidal” distinguishes these drugs from steroids. The most prominent members ot this

group of drugs are aspirin, ibuprofen, and naproxen.

One of the main adverse drug reactions (ADRs) associated with NSAIDs relate to the

uastrointestinal (GI) effects of NSAIDs. These effects are in many cases severe enough to pose
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the risk of ulcer perforation and upper gastrointestinal bleeding. NSAID patients experience
dyspepsia, NSAID-associated upper gastrointestinal adverse events, irritation of the
gastrointestinal (GI) tract and GI ulceration. NSAIDs cause a dual assault on the GI tract: the
acidic molecules directly irritate the gastric mucosa, and inhibition of COX-1 and COX-2

reduces the levels of protective prostaglandins. Inhibition of prostaglandin synthesis. in the GI

tract causes increased gastric acid secretion, diminished bicarbonate secretion, diminished mucus
secretion and diminished trophic etfects on epithelial mucosa. Thus, NSAIDs are preferably not
administered according to the invention. Paracetamol or "acetaminophen” which is not classified

‘as a NSAID because it only exerts weak gnti-inflammatory effects can be administered as

analgesic according to the invention, however, it may not be etficient for pain management and
thus, administration of an NSAID could become necessary, in particular to avoid administration

of'opiods.

Commonly, pastric {but not necessarily intestinal) adverse effects can be reduced through
suppressing -acid production, by concomitant use of a proton pump inhibitor, €.g. Omeprazole,

Esomeprazole; or the prostaglandin analogue Misoprostol.

The term "antigen” relates to an .agent such as a protein or peptide comprising an epitope against

which an immune response is directed and/oris to be directed. In a preferred embodiment, an

‘antigen is a tumor-associated antigen, such.as CLDIN18.2, i.e., a constituent of cancer cells which

may be derived from the cytoplasm, the cell surface and the cell nucleus, in particular those

antigens which are produced,. preferably in large quantity, intracellular or as surface antigens on

caticer cells.

In the context of the present invention, the term "tumeor-associated antigen" preferably relates to

proteins that are under nomal conditions specifically expressed in a limited number of tissues

and/or organs or in specific developmental stages and are expressed or aberrantly expreéssed in

one or more tumor or cancer tissues. In the context of the present invention, the tumor-associated
antigen is preferably associated with the cell surface of a cancer ¢ell and is preferably not or only

rarcly expressed in normal tissues,

The term "epitope” refers to an antigenic determinant in a molecule, i.e., to the part in a molecule
that. is recognized by the immune system, for example, that is recognized by an antibody. For

example, epitopes are the discrete, three-dimensional sites on an antigen, which are recognized
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by the immune system. 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 characteristics, as well as specific charge characteristics. Conformational and non-

contormational ‘epitopes are distinguished in that the binding to the former but not the latter is

‘lost in the presence of denaturing solvents. An epitope of a protein such as CLDN18.2 preferably

comprises a continuous or discontinuous portion of said protein and is preferably between 5 and
100, preferably between 5 and 50, more preterably between 8 and 30, most preferably between
10 and 25 amino acids in length, for example, the epitope may be preferably 8, 9, 10, 11, 12, 13,
14, 15,16, 17, 18, 19,20, 21, 22, 23, 24, or 25 amino acids in length.

The term "antibody" refers to a glycoprotein comﬁn'sing at least two heavy (H) chains and two
light (L) chains inter-connected by disulfide bonds, and includes any molecule comprising an
antigen binding portion. thereof. The term "antibody" includes monoclonal antibodies and

fragments or derivatives of antibodies, including, without limitation, human antibodies,

humanized antibodies, chimeric antibodies, single chain antibodies, e.g., scFv's and antigen-

binding antibody fragments such as Fab and Fab' fragments and also includes ail recombinant
forms of antibodies, e.g., antibodies expressed in prokaryotes, unglycosylated: antibodies, and
any antigen-binding antibody fragments and derivatives as described herein. Each heavy chain is
comprised of a heavy chain variable region (abbreviated herein as VH) and a heavy chain
constant region. Each light chain is comprised of a light chain variable region v(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 of three CDRs and four FRs, arranged ffom amino-terminus to carboxy-
terminus in the following order: FR1, CDRI, FR2, CDR2, FR3, CDR3, FR4. The variable
regions of the heavy and light chains contaih 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 system (e.g., etfector cells) and the first

component (C1q) of the classical complement system.

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 described herein may

include amino acid residues not encoded by human germline immunoglobulin sequences (e.g.,
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mutations introduced by random or site-specific mutagenesis in vitro or by somatic mutation in

vivo).

The term "humanized antibody” refers to a molecule having an antigen binding site. that is
substantially derived from an immunoglobulin from a non-human species, wherein the remaining
immunoglobulin structure of the molecule is based upon the structure and/or sequence of a
hurman immunoglobulin. The antigen binding site may either comprise complete variable
domains fused onto constant domains or only the complementarity determining regions (CDR)
grafted onto 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 a2 humanized mouse antibody which contains all six CDRs from the
mouse antibody). Other forms have one or more CDRs which are altered with respect to the

original antibody.

The term "chimeric antibody" refers to those antibodies wherein one mﬁion of each of the amino
acid sequences of heavy and light chains is homologous to cérrespoizding sequences in
antibodies derived from a particular species or belonging to a particular class, while the
remaining segment of the chain is homologous to corresponding sequences in another. Typicaily
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

ot antibodies ‘derived from another. One clear advantage to such chimeric forms is that the

variable region can conveniently be derived from presently known sources using readily
available B-cells or hybridomas from rion-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
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 terms "antigen-binding portion” of an antibody (or simply "binding portion") or "antigen-
binding fragment" of an antibody (or simply "binding fragment").or similar terms refer 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 tragments of a
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full-length antibody. Examples of binding_ fragments encompassed within the term "antigen-
binding portion” of an antibody include (i} Fab fragments, monovalent fragments consisting of
the VL, VH, CL and CH domains; (ii) F(ab"); fragments, bivalent fragments comprising two Fab
tragments linked by a disulfide bridge at the hinge region; (iii) Fd fragments consisting ot the
VH and CH domains; (iv) Fv fragments consisting of the VL and VH domains of a single arm of
an antibody, (v) dAb fragments (Ward et al., (1989) Nature 341: 544-546), which consist of a
VH domain; (vi) isolated complementarity determining regiuons (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 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 fragment” of an. antibody. A
turther example is binding-domain immunoglobulin fusion proteins comprising (i) a binding
domain poiypeptide that is fused to an immunoglobulin hinge region polfpeptide, (i) an
immunoglobulin heavy chain CH2 constant region fused to the hinge region, and (iii) an .
immunoglobulin heavy chain CH3 constant region fused to thg CH2 constant region. Tﬁe
binding domain polypeptide can be a hedvy 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.

The term "bispecific molecule" is intended to include any agent, e.g., a protein, peptide, or
pro'tein 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 etfector cell. The term "multispecific molecule" or "heterospecific molecule” is
intended to include any agent, e.g., a protein, peptide, or protein or peptide complex, which has
more than two different binding specificities. For éxample, 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 (¢) at
least one other component, Accordingly, the invention includes, but is not limited to, bispecitic,
trispecitic, tetraspecific, and other multispecific molecules which are directed to CLDNI18.2, and

to other targets, such as Fe recep’torsi on eftector cells. The term "bispecific antibodies" also
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inciudes 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 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).

An antibody may be conjugated to a therapeutic moiety or agent, such as a cytotoxin, a drug
(€.g., an immunosuppressant) or a radioisotope. 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, [-dehydrotestosterone, glucocorticoids, procaine, tetracaine,
lidocaine, propranolol, and puromycin and analogs or homologs thereof. Suitable therapeutic
agents for forming antibody conjugates ’igclude, but are ‘not limited to, antimetaboliﬂtes (e.g.,
methotrexate, 6-mercaptopurine, .6athi6guanine, cytarabine, fludarabin, 5-ﬂubrouracil
decarbazine), alkylating agents (e.g., mechlorethamine, thicepa chlorambucil, nielp_halan,
carmustine (BSNU) and lomustine (CCNU), cyclophosphamide, busulfan, - dibromomannitol, .’
streptozotocin, mitomycin C, and cis-dichlorodiamine platinum (II) (DDP) cisplatin),
anthracyclines (e.g., daunorubicin (formerly daunomycin) 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-CSF. In a

preferred embodiment, the therapeutic agent is doxorubicin, cisplatin, bleomycin, sulfate,

carmustine, chlorambucil, ¢yclophosphamide or ricin A.

Antibodies also can be conjugated to a radioisotope, e.g., iodine-131, yttrium-90 or indium-111,

to generate cytotoxic radiopharmaceuticals.

The antibody conjugates of the invention can be used to modify a given biological response, and

the drug moiety s 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 biological

activity. Such proteins may inciude, for example, an enzymatically active toxin, or active
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tragment thereof, such as abrin, ricin A, pseudomonas éxotoxin, 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 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.,
Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy", in
Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds. ), pp. 243-56 (Alan R. Liss.
[nc. 1985); Hellstrom et ai., "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
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 Therépy, Baldwin et al. (eds.), pp.‘ 303-16
(Academic Press 1985), and Thorpe et al., "The Preparation And Cytotoxic Propeﬁies of
Antibody-Toxin Conjugaies", Immunol. Rev., 62: 119-58 (1982).

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 immunoglobulin gene
library, and wherein the selected antibody is at least 90%,. more preterably 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
preferably, no more than 5, or even more preferably, no more than 4, 3, 2, or | amino acid

ditference from the amino-acid sequence encoded by the germline immunoglobulin gene,

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 ditferent specificities include a binding specificity for an Fe receptor on an effector cell,

and-a binding specificity for an antigen or epitope on a target cell, e.g., a tumor cell.

The antibodies described herein may be monoclonal antibodies. The term "monocional antibody"

as used herein refers to a preparation of antibody molecules of single molecular composition.. A
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monoclonal antibody displays a single bindirig specificity and affinity. 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 antibodies described herein may be recombinant antibodies. The term "recombinant

antibody", as used herein, includes all antibodies that are prepared, expressed, created orisolated

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 ceil transformed to express the antibody,

e.g,, from a transfectoma, {(¢) antibodies isolated from a recombinant, combinatorial antibody
library, and (d) antibodies prepared, expressed, created or isolated by any other means that

involve splicing of immunogiobulin gene sequences to other DNA sequences.

Antibodies described herein may be derived from ditferent spectes, including but not limited to

mouse, rat, rabbit, guiniea pig and human.

Antibodies described herein include polyclonal and monoclonal antibodies and include IgA such
as IgAl or IgA2, IgGl, 1gG2, IgG3, IgG4, IgE, IgM, and IgD antibodies. In various
embodiments, the antibody is an IgG1 antibody, more particularly an [gGl, kappa or IgGlI,
lambda isotype (i.e. IgG1, k, A), an [gG2a antibody (e.g. [gG2a, k, X), an [gG2b antibody (e.g.
[gG2b, x. 1), an [gG3 antibody (e.g. [gG3, x, &) or an 1gG4 antibody (e.g. IgG4, x, 7).

The term "transtectoma”, 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.

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.
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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.

The invention includes all antibodies and derivatives of antibodies as described herein which for
the purposes of the invention are encompassed by the term "antibody". The term "antibody
derivatives" refers to any moditied form of an antibody, e.g., a conjugate of the antibody and

another.agent or antibody, or an antibody fragment.

The antibodies described herein are preferably isolated. An "isolated antibody" as used herein, is
intended to reter to an antibody which is substantially free of other antibodies having different

antigenic specificities (e.g., an isolated antibody that specifically binds to CLDNI18.2 is

substantially tree of antibodies that specifically bind antigens other than CLLDN18.2). An isolated

antibody that specifically binds to an epitope, isoform or variant of human CLDN18.2 may,

however, have cross-reactivity to other related antigens, e.g., from other species (e.g., CLDN18.2

species homologs). Moreover, an isolated antibody may be substantially free of other ceilular

material and/or chemicals. In one embodimeént of the invention, a combination of "isolated"
monoclonal antibodies relates to antibodies having different specificities and being combined in

a well defined composition or mixture.
The term "binding” according to the invention preferably relates to a specific binding.

According to the present invention, an antibody is capable of binding to a predetermined target if
it has a significant atfinity for said predetermined target and binds to said predetermined target in
standard assays. "Affinity” or "binding affinity" is often measured by equilibrium dissociation
constant (Kp). Preferably, the term "significant atfinity" refers to the binding to a predetermined
target with a dissociation constant (Kp) of 107 M or lower, 10 M or lower, 10”7 M or lower, 10°

¥ M or lower, 10° Meor lower, 10™° M or lower, 107! M or lower, or 10" M or lower.

An antibody is not (substantiaily) capable of binding to a target if it has no significant affinity for-
said target and does not bind significantly, in particular does niot bind detectably, to said target in
standard assays: Preferably, the antibody does not detectably bind to said target if present in a
concentration of up to 2, preferably 10, more preferably 20, in particular 50 or 100 pg/mi or

higher. Preferably, an antibody has no significant affinity tor a target if it binds to said target
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with a Kp that is at least 10-fold, 100-fold, 10°-fold, 10*-fold, 10°-fold, or 10°-fold higher than
the Kp for binding to the predetermined target to which the antibody is capable of binding. For
example, if the Kp for binding of an antibody to the target to which the antibedy is capable of
binding is 10”" M, the Kp for binding to a target for which the antibody has no significant affinity
would be is at least 10° M, 10° M, 107 M, 107 M, 102 M, or 10t M.

An antibody is specific for a predetermined target if it is capable of binding to said
predetermined target while it is not capable of binding to other targets, i.e. has no significant
atfinity for other targets and does not significantly bind to ‘other targets in standard assays.
According to the invention, an antibody is specific for CLDN18.2 if it is capable of binding to
CLDN18.2 but is not (substantially) capable of binding to other targefs. Preferably, an antibody
is specific for CLDN18.2 if the affinity for and the binding to such other targets does not

significantly exceed the affinity for or binding to CLDN18.2-unrelated proteins such as bovine

serum albumin (BSA), casein, human serum albumin (HSA) or non-claudin transmembrane

proteins such as MHC molecules or transferrin receptor or any other specitied polypeptide.
Preferably, an antibody is specific for a predetermined target if it binds to said target with a Kp
that is at least [0-fold, 100-fold, 10°-fold, 10*-fold, 10°-fold, or 10°-fold lower than the Kp for
binding to a target for which it is not specific. For example, if the Kp for b_inding of an antibody
to the target for which it is specific is 107 M, the Kp for binding to a target for which it is net
specific would be at least 10 M, 10° M, 10* M, 10°'M, 102 M, or 107 M.

Binding of an antibody to a target can be determined experimentally using any suitable method;.
see, for example, Berzofsky et al, “Antibody-Antigen Interactions” In Fundamental
[mmunology, Paul, W. E., Ed., Raven Press New York, N Y (1984), Kuby, Janis Immunology,
W. H. Freeman and Company New Yark, N Y (1992), and methods described herein. Affinities
may be readily determined using conventional techniques, such as by equilibrium dialysis; by
us'ing the BIAcore 2000 instrument, using general procedures outlined by the manufacturer; by
radioimmunoassay using radiolabeled target antigen; or by another method known to the skilled
artisan. The affinity data may be analyzed, for example, by the method of Scatchard et al., Ann
N.Y. Acad. ScL, 51:660° (1949). The measured affinity of a particular antibody-antigen
interaction can vary if measured under different conditions; e.g., salt concentration, pH. Thus,
measurements of atfinity and other antigen-binding parameters, e.g., Kp, ICsg, are preferably

made with standardized solutions of antibody and antigen, and a standardized butfer.
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As used herein, "isotype" refers to the antibody class (e.g., [gM 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.

The term "naturaily 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 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 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 a2 V segment
refers to the configuration wherein the V segment is not recombined so as to be immediately

adjacent to a D or ] segment,

According to the invention an antibody having the ability of binding to CLDN18.2 is an antibody
capable of binding to an epitope present. in CLDN18.2, preferably an epitope located within the
extracellular domains of CLDN18.2, in particular the first extracellular domain, preferably amino
acid positions 29 to 78 of CLDN18.2. [n particular embodiments, an antibody having the ability
of binding to CLDN18.2 is an antibody capabie of binding to (i) an epitope on CLDN18.2 which
is not present on CLDN18.1, preferably SEQ ID NO: 3, 4, and 5, (ii) an epitope localized on the
CLDN18.2-loopl, preterably SEQ ID NO: §; (iii) an epitope localized. on the CLDN18.2-loop2,
preferably SEQ ID NO: 10; (iv) an epitope localized on the CLDN18.2-laopD3, preferably SEQ
ID NO: 11, (v} an epitope, which encompass CLDN18.2-loopl and CLDN18.2-loopD3, or (vi) a
ndn-_glycosylated epitope localized on the CLDN18.2-loopD3, preterably SEQ ID NO: 9.
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According to the invention an antibody having the ability of binding to CLDN18.2 preferably is

an antibody having the ability of binding to CLDN18.2 but not to CLDN18.1. Preferably, an

antibody having the ability of binding to CLDN18.2 is specific for CLDN18.2. Preferably, an
antibody having the ability of binding to CLDN18.2 preferably is an antibody having the ability
of binding to CLDN18.2 expressed on the cell surface. In particular preferred embodiments, an

_antibody having the ability of binding to CLDN18.2 binds to native epitopes. of CLDN18.2

present on the surface of living cells. Preferably, an antibody having the ability of binding to
CLDN18.2 binds to one or more peptides selected from the group consisting of SEQ ID NOs: I,

3-11, 44, 46, and 48-50. Preferably, an antibody having the ability of binding to CLDN18.2 is

specitic for the afore mentioned proteins, peptides or immunogenic fragments or derivatives

| thereof. An antibody having the ability of binding to CLDN18.2 may be obtained by a method

comprising the step ot immunizing an animal with a protein or peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 1, 3-11, 44, 46, and 48-50, or a
nucleic acid or host cell expressing said protein or peptide. Preferably, the antibody binds to
cancer cells, in particular cells of the cancer types mentioned above and, preferably, does not

bind substantially to non-cancerous cells.

Preferably, binding of an antibody having the ability of binding to CLDN18.2 to cells expressing
CLDN18.2 induces or mediates killing of cells expressing CLDN18.2. The cells expressing
C-LDN 18.2 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
sallbladder cancer cells. Preferably, the antibody induces or mediates killing of cells by inducing
one or more of complement dependent cytotoxicity (CDC) mediated lysis, antibody dependent
cellular cytotoxicity (ADCC) mediated lysis, apoptosis, and inhibition .of proliferation of cells
expressing CLDN18.2. Preferably, ADCC mediated lysis of cells takes place in the presence of
etfector cells, which in particular embodiments are selected from the group consisting of
monocytes, mononuclear cells, NK cells and PMNs. Inhibiting proliferation of cells can be
measured in vitro by determining proliferation of cells in an assay using bromodeoxyuridine (5-
bromo-2-deoxyuridine, BrdU). BrdU is a synthetic nucleoside which is an analogue of thymidine
and can be incorporated into the newly synthesized DNA of replicating cells (during the S phase
of the cell cycle), substituting for thymidine during DNA replication. Detecting the incorporated
chemical using, for example, antibodies specitic for BrdU indicates cells that were actively

replicating their DNA.
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In preferred embodiments, antibodies described herein can be characterized by one or more of

the following properties:

a) spectficity for CLDN18.2;

b} a binding affinity to CLDN18.2 of ‘about 100 nM or less, preferably, about 5-10 nM or less
and, more preferably, about 1-3 nM or less,

¢) theability to induce or miediate CDC on CLDN18.2 positive cells;

d) the ability to induce or mediate ADCC on CLDN18.2 positive cells;

¢) the ability to inhibit the growth of CLDN18.2 positive cells;

f) the ability to induce apoptosis of CLDN18.2 positive cells.

In a particularly prefex‘réd embodiment, an antibody having the ability of binding to CLDN18.2
is produced by a hybridoma deposited at the DSMZ (Mascheroder Weg lb, 31824
Braunschweig, Germany; new address: Inhoffenstr. 7B, 31824 Braunschweig, Germany) and
having the following designation and accession number:

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

¢. 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,

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

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 according to the invention are those produced by and obtainable from the
above-described hybridomas; i.e. 37G11 in the case of 182-D1106-055, 37H8 in the case of 182-
DI1106-056, 38GS5 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
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the case of 182-D758-040, 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,

Preferred chimerized antibedies and their sequences are shown in the following table.

chimerized

clone mAb Isotype variableregion antibody

heavy

chain [43A11 182-D1106-062 IgG2a SEQID NO:29 SEQID NO:14
163E12 182-D1106-294 1gG3 SEQIDNO:30 SEQID NO:15
125E1  182-D1106-279 1gG2a SEQID NO:31 SEQID NO:16
166E2 182-D1106-308 [gG3 SEQID NO:33 SEQIDNO:1g
175D10 182-D1106-362 IgGl SEQID NO:32 SEQID NO:17
45C1  182-D758-187 1gG2a SEQID NO:34 SEQID NO:19

light

chain |43A11 182-D1106-062 Igk  SEQID NO:36 SEQIDNO:21
163E12 182-D1106-294 IgK  SEQID NO:35 SEQ ID NO:20
125E1 182-D1106-279 Igk  SEQIDNO:37 SEQID NO:22
166E2 182-DI1106-308 IgK  SEQID NO:40 SEQ ID NO:25
175D10 182-D1106-362 IgK  SEQIDNO:39 SEQ ID NO:24
45Ct  182-D758-187 [gK  SEQIDNO:38 SEQIDNO:23
45C1  182-D758-187 Igk  SEQIDNO:41 SEQ ID NO:26
45C1  182-D758-187 [gK  SEQIDNO:42 SEQ ID NO:27
45C1  182-D758-187 IgK  SEQIDNOQ:43 SEQID NO:28

In preferred embodiments, antibodies, in particular chimerised forms of antibodies 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: 13 or a fragment thereof. In further preferred
embodiments, antibodies, in particular chimerised forms of antibodies according to the invention
include 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: 12 or a fragment thereot. In a particular preferred embodiment,

antibodies, in particular chimerised forms of antibodies according to the invention include
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antibodies which comprise a CH comprising an amino acid sequeénce derived from a human CH

such 4s the amino acid sequence'repres_egted by SEQ ID NO: 13 or a tragment 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: 12 or a fragment thereof,

In one embodiment, an antibody having the ability of binding to CLDN18.2 is a chimeric
mouse/human IgG1 monoclonal antibody comprising kappa, murine variable light chain, human
kappa light chain constant region allotype Km(3), murine heavy chain variable region, human

[gG1 constant region, allotype G1m(3).

In certain preferred embodiments, chimerised forms of antibodies include antibodies comprising

a heavy chain comprising an amino acid sequence selected from the group consisting of SEQ ID

NOs: 14, 15, 16, 17, 18, 19, and a fragment thereof and/or comprising a light chain comprising
an amino acid sequence selected from the group consisting of SEQ 1D NOs: 20, 21, 22, 23, 24,
25,26, 27, 28, and a fragment thereof, : ’

[n certain preferred erﬁbodiments, éhimeris_ed 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: 14 or a
fragment thereof and the light chain comprises an amino acid sequence represented by SEQ ID
NO: 21 or a fragment thereof,

(ii) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 15 or a
fragment thereot and the light chain comprises an amino acid sequence represented by SEQ ID
NO: 20 or a fragment thereof,

(iii} the heavy chain comprises an amino acid sequence. represented by SEQ ID NO: 16 or a
fragment thereof and the light chain comprises an amino acid sequence represented by SEQ [D
NO: 22 or a fragment-thereof,

{iv) the heavy chain comprises an amino acid sequence -répresented by SEQ ID NO: I8 or a
fragment thereof and the light chain comprises an amino acid sequence represented by SEQ ID
NO: 25 or a fragment thereof,

{v) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 17 or a
fragment thereot and the light chain comprises an amino acid sequence represented by SEQ ID

NO: 24 or a tragment thereof,
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(vi) the heavy chain comprises an amino -acid sequence represented by SEQ ID NO: 19 or a
fragment thereof and the light chain comprises an amino acid sequence represented by SEQ I
NO: 23 or a fragment thereof, _

(vii) the heavy chain comprises an amino acid sequence tepresented by SEQ ID NO: 19 or 2
fragment thereof and. the light chain comprises an amino acid sequence represented by SEQ ID
NO: 26 or a fragment thereot,

(viii) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 19 or a

tragment thereof and the light chain comprises an amino acid sequence represented by SEQ ID

NO: 27 or a fragment thereof, and
(ix) the heavy chain comprises an amino acid sequence represented by SEQ ID NO: 19 or a
fragment thereof and the light chain comprises an amino acid sequence represented by SEQ 1D

NQ: 28 or a fragment thereof.
The antibody according to (v) is particularly preferred.

"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 sequence shortened at the N-
and/or C-terminus, which when it replaces said antibody sequence in an antibody retains binding
of said antibody to CLDN18.2 and preferably functions of said antibody as described herein, e.g.
CDC mediated lysis or ADCC mediated lysis. Preferably, a fragnient of an amino acid sequerice
comprises at least 80%. preferably at least 90%, 95%, 96%, 97%. 98%, or 99% of the amino acid
residues from said amino acid sequence. A fragment of an amino acid sequence selected from the
group consisting of SEQ ID NOs: 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, and 28
preterably relates to said sequence wherein 17, 18, 19, 20, 21, 22 or 23 amino acids at the N-

terminus are removed.

In a preferred embodiment, an antibody having the ability of binding to CLDN18.2 comprises a
heavy chain variable region (VH) comprising an amino acid sequence selected from the group

consisting of SEQ ID NOs: 29, 30, 31, 32, 33, 34, and a fragment thereof.

fn a preferred embodiment; an antibody having the.ability of binding to CLDN18.2 comprises a
light chain variable region (VL) comprising an amino acid sequence selected from the group

consisting of SEQID NO: 35, 36, 37, 38, 39, 40, 41, 42, 43, and a fragment thereof,
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[n certain preferred embodiments, an antibody having the ability of binding to CLDNI18.2
comprises a combination of heavy chain variable region (VH) and light chain variable region
(VL) selected from the following possibilities (i) to (ix):

(i) the VH comprises an amino acid sequence represented by SEQ ID NO: 29 or a fragment
thereof .and the VL comprises an amino acid sequence represented by SEQ ID NO: 36 or a
fragment thereof,

(ii) the VH comprises an amino acid sequence represented by SEQ 1D NO: 30 or a fragment
thereof and the VL comprises an amino acid sequence represented by SEQ ID NO: 35 or a
tragment thereof, ’

(iii) the VH comprises an amino acid sequence represented by SEQ 1D NQO: 31 or a fragment
thereof and the VL comprises an amino acid sequence represented by SEQ ID NO: 37 or a
fragment thereof, '

(iv) the VH comprises an amino acid sequence represented by SEQ ID NO: 33 or a fragment
thereof and the VL comprises an amino acid sequence represented by SEQ ID NO: 40 or a
fragment thereof, .

(v) the VH comprises an amino acid sequence represented by SEQ ID NO: 32 or a fragment
thereof and the VL comprises an amino acid sequence represented by SEQ ID NO: 39 or a
{ragment.thereof, ‘

(vi) the VH comprises an amino acid sequence represented by SEQ ID NO: 34 or a tragment
thereof and the VL comprises an amino acid sequence represented by SEQ ID NO: 38 or a
fragment thereof, .

(vii) the VH comprises an amino acid sequence represented by SEQ ID NO: 34 or a tragment
thereof ind the VL comprises an amino acid sequence represented by SEQ ID NO: 41 or a
fragment thereof,,

(viii) the VH comprises an amino acid sequence represented by SEQ ID NO: 34 or a tfragment
thereof and the VL comprises an amino aci_d sequence represented by SEQ ID NO: 42 or a
tragment thereof,

(ix) the VH comprises an amino. acid sequence represented by SEQ ID NO: 34 or a {ragment

thereof and the VL comprises an amino acid sequence represented by SEQ ID NO: 43 or a

tragment thereof.

The antibody according to (v) is particularly preferred.
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[n a preferred embodiment, an antibody having the ability of binding to CLDN18.2 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:
CDR3: positions 116-125 of SEQ ID NO: 14,

(il) CDR1: positions 45-52 of SEQ ID NO:

CDR3: positions 116-126 of SEQ ID NO: 15,

(iii) CDR1: positions 45-52 of SEQ ID NO:

CDR3: positions 116-124 of SEQ ID NQ: 16,

(iv) CDR1: positions 45-52 of SEQ ID NO:

CDR3: positions 116-126 of SEQ ID NO: 17,
(v) CDR1: positions 44-51 of SEQ ID NO:

14, CDR2: positions 70-77 of SEQ ID NO:
15, CDR2: positions 70-77 of SEQ ID NO:
16, CDR2; 'pos'itions‘ 70-77 of SEQ ID NO:
17, CDR2: positions 70-77 of SEQ ID NO:

18, CDR2: positions 69-76 of SEQ ID NO:

CDR3: positions 115-125 of SEQ ID NO: 18, and

(vi) CDR1: positions 45-53 of SEQ ID NO::

CDR3: positions 117-128 of SEQ ID NO: 19.

19, CDR2: positions 71-78 of SEQ ID NO:

14,

15,

16,

18,

19,

In a preferred embodiment, an antibody having the ability of binding to CLDN18.2 comprises a

VL comprising a set of complementarity-determining regions CDR1, CDR2 and CDR3 selected

from the following embodiments (i} to (ix):

(i) CDR1: positions 47-58 of SEQ ID NO: 20, CDR2: positions 76-78 of SEQ ID NO: 20,

CDR3: positions 115-123 of SEQ ID NO: 20,
(ii) CDRI1: positions 49-53 of SEQ ID NO:
CDR3: positions 110-118 of SEQ ID NO: 21,

(iif} CDR1: positions 47-52 of SEQ ID NO:

CDR3: positions 109-117 of SEQ 1D NO: 22,

(iv) CDR1: positions 47-58 of SEQ ID NO:

CDR3: positions 115-123 of SEQ ID NO: 23,
(v) CDRI: positions 47-58 of SEQ ID NO:
CDR3: positions 115-123 of SEQ ID'NO: 24,

(vi) CDR1: positions 47-58 of SEQ ID NO:

CDR3: positions 115-122 of SEQ [D NO: 25,

(vii) CDR1: positions 47-58 of SEQ ID NO:

CDR3: positions 115-123 of SEQ 1D NO: 26,

21, CDR2: positions 71-73 of SEQ ID NO: 21,

22, CDR2: positionis 70-72 of SEQ ID NO: 22,

23, CDR2: positions 76-78 of SEQ ID NO: 23,

24, CDR2: positions 76-78 of SEQ ID NO: 24,

25, CDR2: positions 76-78 of SEQ ID NO: 25,

26, CDR2: positions 76-78 of SEQ [D NO: 26,
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(viii) CDR1: positions 47-58 of SEQ ID NO: 27, CDR2: positions 76-78 of SEQ ID NO:

CDR3: positions 115-123 of SEQ ID NO:; 27, and

(ix} CDRI1: positions 47-52 of SEQ [D NO: 28, CDR2: positions 70-72 of SEQ ID._NO:

CDR3:-positions 109-117 of SEQ ID NO: 28.

27,

.28,

In a preferred embodiment, an antibody having the ability of binding to CLDN18.2 comprises a

combination of VH and VL each comprising a set of complementarity-determining regions

CDR1, CDR2 and CDR3 selected from the following embodiments (i} to (ix):
(i) VH: CDRI: positions 45-52 of SEQ ID NO: 14, CDR2: positions 70-77 of SEQ ID NO:
CDR3: positions 116-125 of SEQ ID NO: 14, VL: CDR1I: pesitions 49-53 of SEQ ID NO:

CDR?2: positions 71-73 of SEQ ID NO: 21, CDR3: positions 110-118 of SEQ ID NO: 21,

(ii) VH: CDRI1: positions 45-52 of SEQ ID NO: 15, CDRZ2: positions 70-77 of SEQ ID NO:
CDR3: positions 116-126 of SEQ ID NO: 15, VL: CDR1: positions 47-58 of SEQ ID NO:

CDR2: positions 76-78 of SEQ ID NO: 20, CDR3: positions 115-123 of SEQ ID NO: 20,

(iii) VH: CDR1: positions 45-52 of SEQ ID NO: 16, CDR2: positions 70-77 of SEQ ID NO:;
‘CDR3: positions 116-124 of SEQ ID NO: 16, VL: CDR1I: positions 47-52 of SEQ ID NO:

CDR2: positions 70-72 of SEQ ID NO: 22, CDR3: positions 109-117 of SEQ ID NO: 22,

(iv) VH: CDR1: positions 44-51 of SEQ.ID NQO: 18, CDR2; positions 69-76 of SEQ ID NO:
CDR3: positions 115-125 of SEQ ID NO: 18, VL: CDR1: positions 47-58 of SEQ [D NO:

CDR2: positions 76-78 of SEQ ID NO: 25, CDR3: positions 115-122 of SEQ ID NO: 25,

(v) VH: CDR1: positions 45-52 of SEQ ID NO:. 17, CDR2: positions 70-77 of SEQ ID NO:
CDR3: positions 116-126 of SEQ ID NO: 17, VL: CDR1: positions 47-58 of SEQ ID NO:

CDR2: positions 76-78 of SEQ 1D NQ: 24, CDR3: positions 115-123 of SEQ ID NO: 24,

(vi) VH: CDR1: positions 45-53 of SEQ ID NO: 19, CDR2: positions 71-78 of SEQ ID NO:
CDR3: positions 117-128 of SEQ ID NO: 19, VL: CDRI: positions 47-58 of SEQ ID NO:

CDR2: positions 76-78 of SEQ ID NO: 23, CDR3: positions 115-123 of SEQ ID NO: 23,
(vii) VH: CDRI: positions 45-53 of SEQ ID NO: 19, CDR2: positions 71-78 of SEQ ID NO

14,
21,

15,
20,

16,
22,

18,
25,

17,

24,

19,
23,

19,

CDR3: positions 117-128 of SEQ ID NO: 19, VL: CDRI1: positions 47-58 of SEQ ID NQO: 26,

CDR2: positions 76-78 of SEQ ID NO: 26, CDR3: positions 115-123 of SEQ ID NO: 26,

(viii) VH: CDRI: positions 45-53 of SEQ ID NO: 19, CDR2: positions 71-78 of SEQ ID NO:
19, CDR3: positions 117-128 of SEQ ID NO: 19, VL: CDRI: positions 47-58 of SEQ ID NO:
27. CDR2: positions 76-78 of SEQ ID NO: 27, CDR3: positions 115-123 of SEQ LD NO: 27,

and
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(ix) VH: CDR1: positions 45-53 of SEQ ID NO: 19, CDR2: positions 71-78 of 'SEQ [D NO: 19,
CDR3: positions 117-128 of SEQ ID NO: 19, VL: CDRI: positions 47-52 of SEQ ID NO: 28,
CDR2: positions 70-72 of SEQ [D NO: 28, CDR3: positions 109-117 of SEQ ID NO: 28.

In further preferred embodiments, an antibody having the ability of binding to CLDNI13.2

‘preferably comprises one or more of the complementarity-determining regions (_CDRS),.

preterably 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 CLDN18.2, preferably of a

monoclonal antibody against CLDN18.2 described 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 (CDRs) are selected from a set of complementarity-determining regions CDR1, CDR2
and CDR3 described herein. In a particularly .prefe“ned embodiment, an antibody having the
ability of binding to CLDN18.2 preferably compris_e:é the complementarity-determining regions
C-DRI, CDR2 and CDR3 of the heavy chain variable region (VH) and/or of the light chain
variable region (VL) of a monoclonal antibody against CLDN18.2, preferably of a monoctonal
antibody against CLDN18.2 described herein, and preferably comprises the complementarity-
determining regions CDR1, CDR2 and CDR3 of the heavy chain variable regions (VH) and/or
light chain variable region’s‘(VL) described herein. |

[n one embodiment an antibody comprising one or more CﬁRs, 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 region and the N-terminal 50% of the fourth framework region. Construction of
anfibodies 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 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 comprising one or inore CDRs, a set of CDRs or a combination

of sets of CDRs as described herein comprises said CDRs in a human antibody framework.



10

15

20

25

30

52

Reference herein fo an antibody comprising with respect to the heavy chain thereof a particuiar
chain, or a particular region or sequence preferably relates to the 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 term "nucleic acid", as used herein, is intended to include DNA and RNA. A nucleic acid

may be single-stranded or double-stranded, but preferably is double-stranded DNA.

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.

The teaching given herein with respect to specific amino acid sequences, e.g. those shown in the
sequence listing, is to be construed so as to also relate to variants of said specific sequences
resulting iﬁ sequences which are functionally equivalent to said specific sequences, e.g. amino
acid sequences exhibiting properties identical or similar to those of the specific amino acid
sequences. One important property is to retain binding of an antibody to its target or to sustain
effector functions of an antibody. Preferably, a sequence which is a variant with respect to a
specific sequence, when it replaces the specific sequence in an antibody retains binding of said
antibody to CLDN18.2 and preferably functions of said antibody as described herein, e.g. CDC
mediated lysis or ADCC mediated lysis.

It will be appreciated by those skilled in the art that in particular the sequences ot the CDR,
hypervariable and variable regions can be modified without losing the ability to bind CLDN18.2.
For example, CDR regions will be either identical or highly homologous to the regions of
antibodies specified herein. By "highly homologous” it is contemplated that from 1 to 5.
preferably from 1 to 4, such as | to' 3 or ! 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 of antibodies specifically disclosed herein.

For the purposes of the present invention, "variants" of an amino acid sequence comprise amino
acid insertion variants, ainino acid addition variants, amino acid deéletion variants and/or amino

acid substitution variants. Amino acid deletion variants that comprise the deletion at the N-
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terminal and/or C-terminal end of the protein are also called N-terminal and/or C-terminal

truncation variants.

Amino acid insertion variants comprise insertions of single or two or more amino acids in a
particular aimino acid sequence. In the case of aming acid sequence variants having an insertion,
one or more amino acid residues are inserted into a particuiar— site’'in an amino acid sequence,

although random insertion with appropriate screening of the resulting product is also possible.

Amino acid addition variants comprise amino- and/or carboxy-terminal fusions. of one or more

amino acids, suchas 1, 2, 3, 5, 10, 20, 30, 50, or more amino acids.

Amino acid deletion variants are characterized by the removal of one or more amino acids from
the sequence, such as by removal of 1, 2, 3, 5, 10, 20, 30, 50, or more amino acids. The deletions

may bein any position of the protein.

Amino acid substitotion variants are characterized by at least one residue in the sequence being

removed and another residue being inserted in its place. Preference is given to the modifications

‘being in positions in the amino acid sequence which are not conserved between homologous

proteins or peptides and/or to replacing amino acids with other ones having similar properties.
Preferably, amino acid changes in protein variants are conservative amino acid changes, i.€.,
substitutions of similarly charged or uncharged amino acids. A conservative amino acid change
involves substitution of one of a tfamily of amino acids which are related in their side chains.
Naturally occurring amino acids are generally divided into four families: acidic (aspartate,
glutamate), basic (lysine, argil_lin_e,. ‘histidine), non-polar (alanine, valine, leucine, isoleucine,
proline, phenylalanine, methionine, tryptophan), and -uncharged polar (glycine, asparagine,
glutamine, cysteine, serine, threonine, tyrosine) amino acids. Phenylalanine, tryptophan, and

tyrosine are sometimes classified jointly as aromatic amino acids,

Preterably the degree of similarity, preferably identity between a given amino acid sequence and

-an amino. acid sequence which is a variant of said given amino acid sequence will be at least
about 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,

92%, 93%, 94%., 95%, 96%, 97%, 98%, or $9%. The degree of similarity or identity is given
preferably tor an amino acid region which is at least about 10%, at least about 20%, at least

about 30%, at least about 40%, at least about 50%, at least about 60%, at least about 70%, at
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least about 80%, at least about 90% or about 100% of the entire length of the reference amino
acid sequence. For example, if the reference amino acid sequence consists of 200 amino acids,
the degree of similarity or 'i-dentity is given preferably for at least about 20, at least about 40, at
least about 60, at least about 80, at least about 100, at least about 120, at least about 140, at least
about 160, at least about: 180, or about 200 amino acids, preferably continuous amino acids. Tn
preferred embodiments, the degree of similarity or identity is given for the entire length of the
reference amino acid sequence. The alignment for determining sequence similarity, preferably
sequence identity can be done with art known tools, preferably using the best sequence
alignment, for example, using Align, using standard settings, preferably EMBOSS::needle,
Matrix: Blosum62, Gap Open 10.0, Gap Extend 0.5.

"Sequence similarity" indicates the percentage of amino acids that either are identical or that
represent conservative amino acid substitutions. "Sequence identity" between two amino acid

sequences indicates the percentage of amino acids that are identical between the sequences.

The term "percentage.ideﬁiity" is intended to denote a percentage of amino acid residues which
are identical between the two sequences to be compared, 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 two 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 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, Natl Acad. Sci. USA 85, 2444, or
by means of computer programs which use these-algorithms (GAP, BESTFIT, FASTA, BLAST
P, 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 number of positions compared

and multiplying the result obtained by 100 so as to obtain the percentage identity between these

two sequences.
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The term "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 pret‘er’ably
capable of expressing the transgenes. For example, a transgenic mouse can have a human I.i_ght
chain transgene and either a human heavy chain transgene or human heavy chain

transchromosome, such that the mouse produces human anti-CLDNI18.2 antibodies: when

immunized with CLDN18.2 antigen and/or cells expressing CLDN18.2. The human heavy chain

transgene can be integrated into the chromosomal DNA of the mouse, as is the case for
transgenic mice, €.g., HuMAb mice, such as HCa7 or HCol2 mice, or the human heavy chain
transgene can be maintained extrachromosomalily, 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 CLDN18.2 (e:g.,
IgG, IgA and/or IgE) by undergoing V-D-J recombination and isotype switching,

"Reduce", "decrease" or "inhibit" as used herein means an overall decrease or the ability to cause
an overalt decrease, preferably of 5% or greater, 10% or greater, 20% or greater, more préferably
of 50% or greater, and ‘most. preferably of 75% or greater, in the level, e.g. in the level of

expression or in the level of proliferation of cells.

Terms such as "increase” or "enhance" preferably relate to an increase or enhancement by about
at least 10%, preferably at least 20%, preferably at least 30%, more preterably at least 40%, more
preterably at Ieast 50%, even more preferably at least 80%, and most preferably at least 100%, at
least 200%, at least 500%, at least 1000%, at least 10000% or even more.

Mechanisms of mAb action
Although the following provides considerations regarding the mechanism underlying the

therapeutic etficacy of antibodies of the invention it is not to be considered as limiting to the

invention in any way.

The antibodies described herein preferably interact with components of the immune system,
preferably through ADCC or CDC. Antibodies described herein 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 agents, attacking tumors through
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complementary mechanisms of action that may include anti-tumor immune responses that may
have been compromised owing to a chemotherapeutic's cytotoxic side etfects on T lymphocytes,
However, antibodies described herein may also exert an effect simply by binding to CLDN18.2

on the cell surface, thus, e.g. blocking proliferation of the cells.

Antibody-dependent cell-mediated cytotoxicity
ADCC describes the cell-killing 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 cells. Several families of

Fec 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 d¢f tumor-
directed T-cell responses. Preferably, in vivo induction of ADCC will lead to tumor-directed T-

cell responses and host-derived antibody reéponSes.

Complement-dependent cytotoxicity

CDC is another cell-killing method that can be directed by antibodies. IgM is the most effective
isotype tor complement activation. IgG1 and IgG3 are also both very effective at directing CDC
via the 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 Cy2 domains of participating antibody molecules such as [gG molecules (Ciq
is one of thfee subcomponents of complement C1). Preferably these uncloaked C1q binding sites
convert the previously low-aftinity Clq—IgG interaction to one of high avidity, which triggers a
cascade of events involving a series of other compiément._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 attack complex, which creates pores

in the cell membrane that facilitate free passage of water and solutes into and out of the cell.

Antibodies described herein can be produced by a variety of techniques, including conventional
monoclonal antibody method'olog‘y, e.g., the standard somatic cell hybridization technique of
Kohler and Milstein, Nature 2563 495(1975). Although somatic cell hybridization procedures are

preferred, in principle, other techniques for producing monocional antibodies can be employed,
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e.g., viral or oncogenic transformation of B-lymphocytes or phage display techniques using

libraries of 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.
[mmunization protocols and techniques for isolation of immunized. spleriocytes for fusion are
known in the art. Fusion partners (e.g., muririe 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., 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 can be generated using
transgenic or transchromosomal mice 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

Yet another strategy for generating monoclonal antibodies is to directly isolate 'ge;le's- encoding
antibodies from lymphocytes producing antibodies ot detined specificity e.g. see Babcock et al.,
1996; A novel strategy tor generating monocional antibodie§ from single, isolated lymphocytes
producing antibodies of defined specificities. 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.

To generate antibodies, ‘mice can be immunized with carrier-conjugated peptides derived from
the antigen sequence, i.e. the sequence against which theé antibodies are to be directed, an
enriched preparation of recombinantly expressed antigen or fragments thereof and/or cells
expressing the antigen, as described. Altematiifely, mice can be immunized with DNA encoding
the antigen or fragments thereof. In the event that immunizations using a purified or enriched
preparation of the antigen do not result in antibodies, mice can also be immunized with cells

expressing the antigen, e.g., a cell line, to promote immune responses.
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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 sutficient
titers of immunoglobutin can be used for fusions. Mice can be boosted intraperitonealy or
intravenousiy with antigen expressing cells 3 days before sacrifice and removal of the spleen to

increase the rate of specific antibody secreting hybridomas.

To generate hybridomas producing monoclonal antibodies, splenocytes and lymph node cells
trom immunized mice can be isolated and fused to an appropriate immortalized cell line, such as
a mouse myeloma cell line. The resuiting hybridomas can then be s¢reened for the production of
antigen-specitic antibodies. Individual wells can then be screened by ELISA for antibody
secreting hybridomas. By Immunofluorescence and FACS analysis using antigen expressing
cells; antibodies with. specificity for the antigen can be identified. The antibody secreting
hybridomas can be replated, screened again, and if still positive for monocional antibodies can be
subcloned by limiting dilution. The stable subclones can then be cultured in vitro to generate

antibody in tissue culture medium for characterization.

Aritibodies also can be produced in a host cell transfectoma using, for example, a.combination of
recombinant DNA. techniques and gene transfection 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., anitibody 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 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 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.
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Altemnatively, 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
trom hens, or in transgenic plants; see e.g. Verma, R., et al. (1998) J. Immunol. Meth. 216: 165-
181; Pollock, et al. (1999) J. Immunol. Meth. 231: 147-157; and Fischer, R., et al. (1999) Biol.

Chem. 380: 825-839.

Chimerization ,
Murine monoclonal antibodies can be used as therapeutic antibodies in humans 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. 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. Chimerisatioh 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 (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 chain constant region to murine light
chain variable region. The preferred heavy chain constant regions for generation of chimeric
antibodies are IgG1, 1gG3 and IgG4. Othier preferred heavy chain constant regions for generation

of chimeric antibodies are IgG2, IgA, IgD and IgM.

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 CDRs. Because CDR sequences are. responsible for most antibody-
antigen interdctions, it is possible to express recombinant antibodies that mimic the properties of
specific naturally occurring antibodies by constructing expression vectors' that include CDR

sequernces from the specific naturally occurring antibody grafted. onto framework sequences trom
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a different antibody with ditferent 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 germline sequences will
ditfer from mature antibody gene sequences because they will not include completely assembled
variable genes, which are tormed by V (D) J joining during B cell maturation, Germline gene
sequences will also ditfer from the sequences of a high affinity secondary repertoire antibody at

individual evenly across the variable region.

The ability of antibodies to bind an antigen can be determined using standard binding assays

(e.g., ELISA, Western Blot, Immunofluorescence and flow cytometric analysis).

To purify antibodies, selected hybridomas can be grown in two-liter spinner-flasks for
monoctonal antibody purification. Alternatively, antibodies can be produced in dialysis based
bioreactors; Supematants -can be filtered and, if necessary, concentrated before affinity
chromatography with protein G-sepharose or protein A-sepharose. Eluted IgG -éan be checked by
gel electrophoresis and high performance iiquid. chromatography to ensure purity. The buffer
solution can be: eicha_n'ged into PBS, and the concentration can be determined by OD280 using

143 extinction coefficient. The monoclonal antibodies can be aliquoted and stored at -80°C.

"To determine if the selected monoclonal antibodies bind to unique epitopes, site-directed or

multi-site directed mutagenesis can be used.

To determine the isotype of antibodies, isotype ELISAs with various commercial kits (e.g.
Zymed, Roche Diagriostics) can be performed. Wells of microtiter plates can be coated with anti-
mouse [g. ARter blocking, the plates are reacted with monoclanal antibodies or puritied isotype
controls, at ambient temperature tor two hours. The wells can then be reacted with either mouse
1gG1, 1gG2a, IgG2b or [gG3, 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 Antibody Isotyping Kit (Roche, Cat. No.
1493027) may be used as described by the manutacturer.

In order to demonstrate presence of antibodies in sera of immunizéd mice or binding of

monoclonal antibodies to living cells expressing antigen, flow cytometry can be used. Cell lines
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expressing naturally or after transfection antigen and negative controls lacking antigen
expression (grown under standard growth conditions) can be mixed with various concentrations
of monoclonal antibodies in hybridoma supematants 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 antigen-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 cells. In order to distinguish antigen-specific
monoclonal antibodies from. non-specific binders in a single measurement, the method of co-
transfection can be employed. Cells transiently transfected with piasmids encoding antigen and a
fluorescent marker can be stained as described above. Transfected cells can be detected in a
different tluorescence channel than antibody-stained cells. As the majority of transfected cells

express both transgenes, antigen-specific monoclonal antibodies bind preferentially to

‘fluorescence marker expressing cells, whereas non-specific antibodies bind in a comparable ratio

to non-transfected cells, An altemative assay using fluorescence microscopy may be used in

addition to or instead of the flow cytometry assay. Cells can be stained exactly as described

above and examined by fluorescence microscopy.

In order to demonstrate presence of antibodies in sera of immunized mice: or binding of
monoclonal antibodies to living cells expressing antigen, immunofluorescence microscopy
analysis can be used. For example, cell lines expressing either spontaneously or after transfection
antigen and negative controls lacking antigen expression are grown in chamber slides under
standard growth conditions in DMEM/F12 medium, supplemented with 10 % fetal calf serum
(FCS), 2 mM L-glutamine, 100 [U/ml penicillin and 100 pg/ml streptomycin. Cells can then be
fixed with methanol or paraformaldehyde or left untreated. Cells can then be reacted with
monoclonal antibodies against the antigen for 30 min. at 25°C. After washing, cells can be
reacted with an Alexa355-labelled anti-mouse IgG secondary antibody (Molecular Probes) under

the same conditions. Cells can then be examined by fluorescence microscopy.

Cell extracts from cells expressing antigen and appropriate negative controls can be prepared.and
subjected to sodium dodecyl 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 1gG peroxidase and developed with ECL substrate.
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Antibodies can be further tested for reactivity with antigen by Immunohistochemistry in a
manner well known to the skilled person, e.g. using paraformaldehyde or acetone fixed
cryosections or paratfin embedded tissue sections fixed with:paraformaldehyde from non-cancer
tissue or cancer tissue samples obtained from patients during routine surgical procedures or from
mice carrying xenogratted tumors inoculated with cell lines expressing spontaneously or after
transfection antigen. For immunostaining, antibodies reactive to antigen can be incubated
followed by horseradish-peroxidase conjugated goat anti-mouse or goat anti-rabbit antibodies

{DAKO} according to the vendors instructions.

Antibedies can be tested for their ability to mediate phagoc¢ytosis and killing of cells expressing
CLDN18.2. 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):

Briefly, polymorphonuclear cells (PMNs), NK cells, monocytes, mononuclear cells or other
effector cells, from healthy donors can be purified by Ficoll Hypaque density centrifugatioﬁ,
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. with >'Cr labeled target cells expressing CLDN18.2, 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 cells with luciferase. Added lucifer
yellow may then be oxidated by viable cells only. Purified anti-CLDN18.2 IgGs can then be
added at various concentrations. [rrelevant 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 *'Cr release or the presence of the EuTDA chelate in

the culture supernatant. Altematively, luminescence resulting from the oxidation of lucifer

yellow can be a measure of viable cells.

Anti-CLDN18.2 monoclonal antibodies can also be tested in various combinations to determine

whether cytolysis is enhanced with multiple monoclonal antibodies.
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Complement dependent cytotoxicity (CDC):

Monoclonal anti-CLDN18.2 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 CDC activity of mAbs, different
methods can be used. SICr release can for example be measured or elevated membrane
permeability can be assessed using a propidium iodi&e (PI) exclusion assay. Briefly, target cells
can be washed and 5 x 10°/ml 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 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.

fn 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 of 3 x 10%well in
tissue-~culture tlat-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 |
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 pg/ml). Then, supernatants are replaced by PBS containing 2.5
ug/ml ethidium bromide and fluorescence emission upon excitation at 520 nm is measured at
600 nm using a Tecan Safire. The percentage specitic lysis is calculated as follows: % specific
lysis = (fluorescence sample-tluorescence background)/ (fluorescence maximal lysis-

tluorescence background) x 100.

Induction of apoptosis and inhibition of cell proliferation by monoclonal antibodies:

To test for the ability to inifiate apoptosis, monoclonal anti-CLDN18.2 antibodies can, for
example, be incubated with CLDN18.2 positive tumor cells, e.g., SNU-16, DAN-G, KATO-III
or CLDN18.2 transtected tumor cells at 37°C for about 20 hours. The cells can be harvested,
washed in Annexin-V binding buffer (BD biosciences), and incubated with Annexin V
conjugated: with FITC or APC (BD biosciences) for [5 min. in the dark. All cells from each
sample can be added to P1 solution (10 pg/ml in PBS) in a FACS tube and assessed immediately

by tlow cytometry (as above). Alternatively, a general inhibition of ceil-proliferation by
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monoclonal antibodiés 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 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 fluoromietry in the detection - is proportional to the DNA synthesis in the cell of each

well.

Preclinical studies

Monoclonal antibodies which bind to CLDN18.2 also can be tested in anin vivo model (e.g. in
immune deficient mice camrying xenografted tumors inoculated with cell lines expressing
CLDN18.2, e.g. DAN-G, SNU-16, or KATO-III, or after transfection, e.g. HEK293)} to
determine their efficacy in controlling growth of CLDN18.2-expressing tumor cells.

In vive studies after xenografting CLDN18.2 expressing tumor cells into immunocompromised

mice or other animals can be performed using antibodies described herein. Antibodies can be

" administered 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
administered to tumor-bearing mice to determine the therapeutic efficacy of respective
antibodies 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. To apalyze toxic side effects
mediated by antibodies animals can be inoculated with antibodies or control reagents and
thoroughly investigated for symptoms possibly related to CLDN18.2-antibody therapy. Possible
side effects of in vivo application of CLDN18.2 antibodies particularly include toxicity at
CLDNI8.2 expressing tissues including stomach. Antibodies recognizing CLDN18.2 in human
and in other species, e.g. mice, are particularly useful to predict potential side etfects mediated

by application ot monoclonal CLDN18.2-antibodies in humans.
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Mapping of epitopes recognized by antibodies can be performed as described in detail in
"Epitope Mapping Protocols (Methods in Molecular Biology) by Glenn E. Morris ISBN-089603-
3759 and in "Epitope Mapping: A Practical Approach" Practical Approach Series, 248 by
Olwyn M, R. Westwood, Frank C. Hay.,

The compounds ard agents described herein may be administered in the form of any suitable

pharmaceutical composition.

Pharmaceutical compositions are usually provided in a uniform dosa_ge form and may be

prepared in 2 manner known per se. A pharmaceutical composition may e.g. be in the form of a

solution or suspension.

A pharmaceutical composition may comprise salts, butfer substances, preservatives, cariers,
diluents and/or excipients all of which. are preferably pharmaceutic¢ally acceptable. The term
"pharmaceutically acceptable" refers to the non-toxicity of a material which does not interact

with the action of the active component of the pharmaceutical composition.

Salts which are not pharmaceutically acceptable may used for preparing pharmaceutically
acceptable salts and are included in the invention. Pharmaceuticaily acceptable salts of this kind
comprise in a non 'limiiin_g way those prepared from the following acids: hydrochloric,
hydrobromic, sulfuric, nitric; phosphoric, maleic, acetic, salicylic, citric, formic, malonic,
succinic acids, and the like. Pharmaceutically acceptable salts may also be prepared as. alkali

metal salts or alkaline earth metal salts, such as sodium salts, potassium saits or calcium salts,

Suitable buffer substances for use in a pharmaceutical composition include acetic acid in a salt,

citric acid in a salt, boric acid in a salt and phosphoric acid in a salt.

Suitable preservatives for use in a pharmaceutical composition include benzalkonium chloride,

chlorobutanol, paraben and thimerosal.

An injectible formulation may comprise a pharmaceutically acceptable excipient such as Ringer

Lactate.
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The term "carrier” refers to an organic or inorganic component, of a natural or synthetic. nature,
in which the active component is combined in order to facilitate, enhance or enable application.
According to the invention, the term "carrier" also includes one or more compatible solid or

liquid fillers, diluents or encapsulating substances, which are suitable for administration to a

patient.

Possible carrier substances for parenteral administration are é..g._ sterile water, Ringer, Ringer
lactate, sterile sodium chioride solution, polyalkylene glycols, hydrogenated naphthalenes and, in
particular,  biocompatible  lactide  polymers, lactide/glycolide  copolymers  or
polyoxyethylene/polyoxy- propylene copolymers.

The term "excipient" when used herein is intended to indicate all substances which may be
present in a pharmaceutical composition and ‘which are not active ingredients such as, e.g.,
carriers, binders, lubricants, thickeners, surface active agents, preservatives, emulsifiers, buffers,

flavoring agents, or colorants.

The agents and compositions described herein may be administered via any conventional route,
such as by parenteral administration including by injection or infusion. Administration is
preferably parenterally, e.g. intravenously, infraarterially, subcutaneously, intradermally or

intramuscularly.

Compositions suitable for parenteral administration usually comprise a sterile aqueous or
nonaqueous preparation of the active compound, which is preferably isotonic ta the blood of the
recipient. Examples of compatible carriers and solvents are Ringer solution and isotonic sodium

chloride solution. In addition, usually sterile, fixed oils are used as solution or suspension

medium,

The agents and compositions described herein are administered in effective amounts. An
"etfective amount” reters to the amount which achieves a desired reaction or a desired effect
alone or together with futther doses. In the case of treatment of a patticular disease or of a
particular condition, the desired reaction preferably relates to inhibition of the course of the
disease. This comprises slowing down the progress ot the disease and, in particular, interrupting

or reversing the progress of the disease. The desired reaction in a treatment of a disease or of a
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condition may alsa be delay of theé onset or a prevention of the onset ot said disease or said

condition.

An etfective amount of an agent or composition described herein will depend on the condition to
be treated, the severeness of the disease, the individual parameters of the patient, including age,
physiological condition, size and weight, the duration of treatment, the type of an accompanying
therapy (if present), the specific route of administration and similar factors. Accordingly, the
doses administered of the agents described herein may depend on various of such parameters. In
the case that a reaction in a patient is insufficient with an initial dose, higher doses (or etfectively

higher doses achieved by a ditferent, more localized route of administration) may be used.

The: agents and compositions described herein can be a.dminist'ered to patients, e.g., in vivo, to
treat or prevent a variety of disorders such as those described herein. Preferred patients include
human patients having disorders that can be corrected or ameliorated by administering the agents
and compositions described herein. This includes disorders involving cells characterized by an

altered expression pattern of CLDN18.2.

For exampile, in one embodiment, antibodies described herein can be used to treat a patiént with
a cancer disease, e.g., a cancer disease such as described herein characterized by the presence of

cancer cells expressing CLDN18.2.

The pharmaceutical compositions and methods of treatment described according to the invention

may also be used for immunization or vaccination to prevent a disease described herein.

The present invention is turther illustrated by the following examples which are not be construed

as limiting the scope of the invention.

EXANPLES

hase I. open-label, i.v. infusion

Example |: Clinical first-in-human single-dose multi-center

cscalation study evaluating the safety and tolerability of IMAB362 in hospitalized patients with

advanced pastroesophagesl cancer
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A clinjeal first-in-human single-dose multi-center, phase I, open-label, i.v. infusion escalation
study in humans with IMAB362 was performed to determine the maximum tolerated or
applicable single dose (MTD) of IMAB362, examine the safety, tolerability and adverse event
profile of IMAB362, determine the pharmacokinetics profile of single escalating doses of
IMAB362, determine the immunogenicity of a single dose application of IMAB362, and
determine the potential antitumor activity of IMAB362 in patients with advanced

gastroesophageal (GE) cancer.

This study was designed as a first-in-human phase I, multi-center, non-randomized, inter-patient
single-dose escalation, open-label clinical study with a single intravenous infusion of IMAB362

and a 4-week treatment free follow-up period.

To be included in the study, patients had to fuifill all of the following inclusion criteria:

. Metastatic, refractory or tecurrent disease of advanced gastroesophageal cancer proven
by histology
. CLDN18.2 expression confirmed by immunohistochemistry or availability of a tissue

sample of the tumor suitable for determination of CLDN18.2 expression

. Prior standard chemotherapy containing a fluoropyrimidine, a platinum compound and/or
epirubicine, and — if clinically appropriate ~ docetaxel

o At least 1 measurable site of the disease according to RECIST criteria (Computer

tomog_ra‘phy (CT)scans or Magnetic resonance tomography (MRT) not older than 6 weeks

before study entry)
. 18 years of age or older
. Written informed consent after being informed of the study

- ECOG performance status (PS) 0-1 OR Karnotsky 70-100%

. Life expectancy > 3 months

. Platelet count > 100,000/mm?
. Hemoglobin > 10 g/dl

. INR<1.5

. Bilirubin normal

. AST and ALT < 2.5 times upper limit of normal (ULN) (5 times ULN if liver metastases

are present)
. Creatinine < 1.5 x ULN



10

15

20

25

30

69

. For women with childbearing potential (last menstruation less than 2 years prior to

enrolment): Negative pregnancy test (B-HCG) at baseline and using two highly effective methods
of contraception tor 8 weeks after the infusion of the study drug
¢ Male patients must use an accepted contraceptive method for 8 weeks after the infusion

of the stady drug.

Patients presenting one or more of the following criteria were not to be included in the study:

. Pregnancy or breastfeeding
. Prior allergic reaction or intolerance to a monoclonal antibody, including humanized and

chimeric antibodies

. Prior inclusion in the present study

J Less than 3 weeks since prior anti-tumor chemotherapy or radiotherapy

. Other investigational agents or devices concurrently or within 4 weeks prior to this study
v Other concurrent anticancer agents or therapies

. History of positive test for human immunodeficiency virus (HIV) antibody

. Known hepatitis

. Uncontrolled or severe illness including, but not limited to, any of the following:

- Ongoing or active infection requiring parenteral antibiotics
- Symptomatic congestive heart failure

- Unstable angina pectoris

- Uncontrolled hypertension

- Clinically significant cardiac arrhythmia

- Myocardial infarction within the past 6 months

--Gastric bleeding within last four weeks

- Symptomatic peptic ulcer
- Clinical symptoms of cerebral metastasis or documented metastasis

- Psychiatric illness or social situations that would preclude study compliance-

. Concurrent admrinistration of anticoagulation agents with vitamin K antagonists (e. g.
Coumadin) '

. Concurrent administration of therapeutic doses of heparin (prophylactic doses are
acceptable).

From a total of 29 patients, 15 patients received study medication and were allocated to one .of

the dose cohorts (33, 100, 300, 600 or 1000 mg lMABSGZ/mz). These patients formed the safety
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population (SP). As no potentially dose limiting toxicities occurred in any of the d'ose-groups, no
additional patients had to be tested to confirm potential dose limiting toxicities. Theretfore, no

more than 3 patients in each dose cohort, i.e. 15 patients overall, received study medication.
Patient allocation to the ditferent IMAB362 dose cohorts is given in Table 1, below.

Table 1: Allocation of patients
IMAB362 dose cohort | Patient na.
33 mg/m* 0201
0103
0104
100 mg/m* 0202
0105
0203
300 mg/m* 1101
0403
1201
600 mg/m* 0302
0204
1202
1000 mg/m* 0205
0106
0112

No patient terminated the study prematurely, i.e. all patients completed the study according to

protocol.

A. SAFETY EVALUATION

IMAB362 was found to be safe and well tolerated.

Only 25 AEs (adverse events), which occurred in 8 of the patients were rated as treatment-

related. Treatment-related AEs were similar between the dose groups. More than half of these

AEs were gastrointestinal disorders (mostly nausea, vomiting). Only one ot these related AEs
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was rated as severe (vomiting), whereas all others were mild or maderate. All related AEs
recovered, except for one case of dysgeusia (CTC grade ! (mild)) with unknown outcome and a

case of increased GQT (CTC grade 2 (moderate)) which did not recover.

No dose limiting toxicity (DLT), defined as a treatment-related AE that occurred during or
within four weeks after the study drug infusion and was cither grade 3 toxicity (except for
nausea, vomiting, and alopecia) or grade 4 or 5 toxicity (according to CTC version 3.0), ‘was
observed in any of the dose groups. Accordingly, the maximum tolerated or applicable single

dose (MTD) of IMAB362 determined in the present study is 1000 mg/m?,

No related SAE and no suspected unexpected serious adverse reaction (SUSAR) occurred in the

present study.

Only 7 patients had at least one laboratory value out of reference range assessed as grade 3
(severe). No dose-effect relationship and no clear relatedness to the study drug was observed. No

laboratory values 6f CTC grade 4 (life-threatening) or 5 (death) were reported.

In conclusion, no relevant differences in AE protile and other safety parameters between the
dose groups could be seen. Gerierally speaking, IMAB362 given in a single dose was observed to

be safe and well-tolerated with nausea and vomiting being the most common related adverse

event.

B. EVALUATION OF PHARMACOKINETICS AND IMMUNOGENICITY

For determination of drug concentration the IMAB362 serum levels of all patients were
measured immediately before the infusion of study medication, at the end of the infusion, at 3, 8,

12 and 24 hours after the end of the infusion and on days 3 (V3), 5 (V4), 8 (V5), 15 (V6) and 29
(V7).

An overview of the IMAB362 serum levels in the course of the study for each patient is given in
Table 2. For unknown reasons for one patient (no. 1201) in the 300 mg/m’ dose group a low
IMAB362 serum level (12.633 pg/ml) was measured already before infusion of the study drug
(V2, day 0).
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* Peak concentmtioﬁ.tcmu) of each patient is printed"iri bold

[Pat. [ IMAB362 | V2 vz vz V2 V2 V3 |v4 Vs V68 |V7
no. dose Oh 3h 8h post | 12h 1 24h day2 | day 5 | day 8 | day day
group post | post | Infusio | post post {£1) [ (1) [15 ({29 (¢
infusio | infusio | n infusio | infusio 2) 7)
n 1n n n
0103 | 33mgim® | 14.9 | 146 12.1. 13.7 1.7 8.0 5.3 54 3.8 1.9
0104 | 33mg/m® {125 (151 |12.3 10.1 9.7 1.3 [70 [36 |23 1.3
0201 | 33 mgim* | 15.4 12.6 12.7 10.6 112 195 9.5 6.6 5.3 2.3
0105 | 100 mg/m® | 75.6 65.8 618 | 634 48.8 37.5 244 19.0 188 |11.3
0202 | 100 ma/ n?r 59.3 49.4 47.4 41.2 41.4 .35.6 18.5 171 12.8 6.4
0203 | 100 ‘mglmz 38.5 36.8 41.1 355 B 36.68 25.4 19.6 18.2 | 126 |83
0403 | 30D mg/m® | - 164.2 | 161.6 125.0 114.0 g0.2 59.8 439 | 209 11.4
1101 | 300 mgim* | 176.1 | 171.5 | 1455 150.5 148.5 86.3 | 659 | 653 427 36.8
1201 | 300 mg/m? | 153.1 | 169.5 | 147.7 | 124.6 | 97.8 | 135.1 | 1243 | 637 |47.7 | 333
0204 | 600 mgim? | 315.7 | 208.2 | 2858 | 2843 | 340.4 | 218.0 | 136.7 | - 375 | 529
0302 | 600 mg/m? | 361.6 | 335.0 | 3426 | 285.1 | 230.1 | 1400 | 822 | 284 |110 |20
1202 | 600 mg/m® | 242.2 | 200.4 | 281.0 | 237.6 | 207.9 [ 170.2 | 1316 | 681 | 37.0 | 236
0106 :nD;!:12 483.7 | 606.1 | 4889 465.9 452.7 367.8 | 2590.9 | 158.8 79;3 4.7
0112 :nog(ir(:lz 350.0 | 465.9 | 375.9 356.5 311.0 273.1 | 220.6 | 192.8 | 154.1 | 84.4
1000 _ . _
0205 mglm2 479.7 | 435.9 | 366.7 331.6 343.9 279.7 | 193.9 | 155.3 | 1059 | 38.9

The mean observed peak concentrations. (Crax) per dose group are shown in Table 3. Increasing,

mean values for Cnqx correspond to the increasing infusion dosages of IMAB362.

5
Table 3: Peak concentrations (Cuax) of IMAB362 during study - Summary of
descriptive statistics

IMAB362 dase group | Crax [HG/ML]

N Mean 5D Min Median | Max
33 mg/m* 3 15.1 0.3 14.9 151 {154
100 mg/m* 3 58.7 17.3 41.1 59.3 75.6
300 mg/m* 3 1699 | 5.9 164.2 169.5 1786.1
600 mg/m’ 3 3307 | 367 | 2001 | 3404 | 3616
1000 mgim® 3 5173 | 773 | 4659 | 4797 | 606.1
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A graphical presentation of the mean blood concentrations of IMAB362 during the study is given

in Figure 1.

Highest IMAB362 levels were measured from directly at the end of infusion to up to 8 hours
after end of infusion. At 3 hours after end of infitsion the mean IMAB362 concentration was 14.1
ug/mL in the 33 mg/m’ group, 50.7 pg/mL in the 100 mg/m® group, 164.2 pg/mL in the 300
mg/m” group, 307.8 pg/mL in the 600 mg/m” group, and 502.6. pg/mL . in the 1000 mg/m* group,

Pharmacokinetics of IMAB362 is dose-dependent. Highest dose levels were observed within the
first 8 hours after the 2 hours infusion. The mean haif-life of IMAB362 was 8.5 days overail,

ranging from about 5 to about 12 days in the different dose cohorts.

We determined from in vitro¢ mode-of-action studies that at IMAB362 concentrations of 50
ptg/ml robust execution of anti-tumor cell effects via ADCC, CDC and inhibition of' proliferation
can be expected and that ECs values of ADCC and CDC, which are considered as main mode of
actions, are even covered with half of this concentration level. Based on this knowiedge, 300
m‘g/ﬂmz‘ and 600 mg_/:m‘2 dose levels were identified for closer assessment in multiple dose studies
with IMAB362. Patients who had received 300 mg/m2 and 600 _mg/mz' IMAB362 were clearly
above these levels at day 8 (V5) and close to 50 pg/ml at day 15 (V6).

There was no evidence for anti-drug antibodies in patients after this single dose of IMAB362.
C. EVALUATION OF ANTITUMORAL ACTIVITY

The. primary measure tor assessment of potential antitumoral activity was the tumor status
according to RECIST (version 1.0) classification at 2 to 5 weeks after IMAB362 infusion
(V6/V7). As all patients completed the study according to protocol, assessments were done

exclusively at V7, i.e. 4 to 5 weeks after drug infusion. Alil patients were evaluated by CT.

Three patients had no measurable disease (patients 1101 and 1201 had no target lesion, for
patient 0302 the respective data were unavailable) but were included into population for analysis

of antitumoral activity, as this was ot a formal efficacy evaluation.
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Overall, for none of the patients a complete or partial response could be asseSse_d'._ Stable disease
was observed for one of the 15 patients in the 600 mg/m’ dose group. While in the treated
patients the percentage of tumor cells staining positive for CLDN18.2 ranged from 1% to 80%

(up to 50% tumeor cells with membranous. staining), 90% or more of the tumnor cells of this

patient stained positive for CLDN18.2 with a large fraction of the tumor cells exhibiting

membranous staining. Two patients in the 300 mg‘/m2 group did also not progress and as they
had no target lesion they were not evaluable for objective tumor response and were rated as non-

CR, non-PD. The duration of the SD was about 2 months. The duration of non-CR, non-PD were

about two months and 6 weeks, respectively.

An overview of the overall response by patient is given in Table 4.

Table 4: Tumor status (overall response) at V7 by patient
IMAB362 dose cohort Patient no. Tumor status at V7
'| 33 mg/m? 0103 Progressive disease
0104 Progressive disease
0201 Progressive disease
100 mgim? 0105 Progressive disease
0202 Progressive disease
0203 Progressive disease
300 mgim? 0403 Progressive disease’
1101~ Non-CR, nen-PD
1201* Non-CR, nen-PD
. 600 mg/m? 0204 Stable disease
0302* Progressive disease
1202  Progressive disease
1000 mg/m? 0106 Progressive disease
0112 Progressive disease
0205 Progressive disease

* Patients-without measurable disease (pati'ents' 1101 and 1201 had no target lesion, for pa’tient'0302'the respective
data were unavailable)

The different parameters contributing to the assessment of tumor status (overall response) are

described in the following.

* Regarding the change ini sum of longest diameters (target lesion), status of non-target lesions

atter IMAB362 treatment, occurrence ot new lesions, an overview of the evaluation results after

IMAB362 treatment (assessed at V7) is provided in Table 5.
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Table 5: Evaluation of parameters for assessment of tumor status at V7 by patient
IMAB362 dose group Patient no. Percentage Unequivocal New lesions
change in sum of | progression of a
longest diameter non-{arget
in target lesion _ _ lesion
33 mg/m? 0103 +30.2% yes no
0104 +10.0% yes yes
0201 +33.3% yes yes
100 mgfm?* 0105 +25.9% no yes
0202 +35.9% ‘yes yes
0203 +35.1% No non-target no.
lesion
300 mg/m* 0403 -37.8% yes yes
1101 No target lesion Unavailable no
' data,
1201 No target lesion no no
600 rm_:jh‘n2 0204 +7.4% no no
' 0302 Unavailable data Unavailabte yes
data
1202 +66.7% no yes
1000 mg/m? 0106 +36.5% no yes
0112 +40.0% no no
0205 -2.8% No non-target yes

lesion

The percentage change in sum of longest diameters of target lesion from V1 to V7 did not show

any clear difference for ditferent treatment doses.

For non-target lesions an unequivocal progression (from V1 to V7) was reported more frequently

in patients in the lower dose levels but not in the 600 mg/m" and 1000 mg/m’ dose levels.

In one patient in the 300 mg/m* group (0403) an unequivocal progression was observed in non-

target lesion and a decrease in the longest diameter in one target lesion lymph node.

With regard to new lesions no preference for one.of the dose groups was observed.

In case of patients 0302 (600 mg/m® dose group) and 0205 (1000 mg/m” dose group) the

occurrence of new lesions was the reason for the assessment of overall response as progressive

disease.
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For assessment of the status of the non-target lesions according to RECIST, the level of the
serum tumor antigens CA 125, CA 15-3, CA 19-9, and CEA was determined by the central
laboratory at V2 (day 1, prior to infusion), V6 and V7. :

An overview gf the serum tumor markers for the 3 patients with an overall response of at least

stable disease is given in Table 6.

Table 6: Serum tumor markers during the study of patients with overall response
of at least stable disease
Dose group Tumor marker | Time point Level Qut of refe-
Patient 1D rence range
300 mg/m?
1101 CA 125 V2 {prior inf.) 21.2 U/mL
Ve 20.6 U/mL
v7 27.7 UimlL
CA 15-3 V2 (prior inf:) 21.3 UW/mL
V6 21.0 U/mL
V7 21.3 WmL
CA 199 V2 (prior inf.) < 0.6 UWmL{
\ < 0.6 UmL
V7 < 0.6 UmL
CEA V2 (prior Inf.) 1.7 ng/mL
Ve - 20ng/mL
V7 21 ng/mb
1201 |CA 125 V2 (prior inf.) 13.5 U/mk.
Ve 13.7 UimL
V7 11.5-U/mkL
CA 15-3 V2 (prior inf.} 11.6 U/mL
V6 11.3 U/mL
V7 11.3 UlmL |
CA19-9 V2 (prior inf.) 68.0 U/mL. yes
V6 . 68.3UmL yes
v7 63.0 UfimiL yes
CEA V2 (prior inf.} 32ng/mlL | :
V6 2.6 ng/mL
V7 . 3.0ng/mL
800 mg/m?
0204 |CA 125 V2 (prior-inf.) 59.2 U/mL yes
Ve 50.2 U/mL yes
V7 35.1 WmL yes
CA15-3 V2 (priorinf.)| 477.5 WmL yes
Ve 372:3 UimL yes
, V7 310.4 U/mL yes
CA 19-9 V2 (prior inf.) (> 10000 U/mL yes
Ve 5667 U/ml yes
v7 3979 U/mL yes
CEA V2 (priorinf.}{  40.3 ng/mL yes
V6 25.2 ng/mL yes
V7 19.4 ng/mL yes
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Of the 3 patients with stable disease or Non-CR/Non-PD according to imaging two patients had
stable tumor marker levels in the observation period. One patient (0204) showed profound
decrease of all 4 tumor markers after treatment. Most of the patients with progressive disease, in

contrast, experienced an increase ot tumor marker levels.

The tumor status (according to RECIST classification) at 4 to 5 weeks after IMAB362 infusion
(V6/VT) was compared to baseline. Overall, for none of the patients a complete or partial
response could be assessed. One of the 15 patients (in the 600 mg/m’ dose group) showed stable
disease at study end. Two patients in the 300 mg/m* dose group with non-measurable disease
showed non-CR/non-PD. In line with this, tumor marker levéls of these three patients either
stayed stable (2 patients) or even decreased profoundly (| patient). Most of the patients with

progressive disease showed increase of tumor marker levels over time.

Regarding the parameters contributing to the assessment of tumor status (overall response), a.
decrease in one lesion was observed in the dose group 300 mg/m’, At screening (V1), 13 of the
15 patients had a total of 32 non-target lesions. After IMAB362 treatment (assessed at V7) an

uriequivocal progression of a ﬁon—targct lesion was reported for a total of 5 patients, 3 in the

33 mg/m* dose group, 1 in the 100 mg/m® group and 1 in the 300 mg/m’ dose group. For none of

these 5 patients the overall response was assessed as progressive disease only due to the

‘progression of their non-target lesions. A total of 17 new lesions were observed in the course of

the study, evenly distributed over the dose groups. In case of 2 patients (in the 600 mg/mZ and

1000 mg/m® dose groups) the occurrence of new lesions was the reason for the assessment of

overall response as progressive disease.

Moreover, ancillary data was collected in selected -patients, showing that the patients serum
components and the patients PBMCs are fully functional and potent in mediating the major

IMAB362 modes of action CDC and ADCC, respectively.

'In conclusion, hints for antitumoral activity (stable disease, tumor marker decrease) were

observed in the 300 mg/m® and 600 mg/m’ dose groups, Due to the small sample size of the dose

groups, it is difficuit to conclude on trends for etficacy.

C. OVERALL CONCLUSIONS
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This trial. was designed as first-in-human phase I, multi-center, non-randomized, inter-patient
sinigle-dose escalation, open-label clinical study with a sirigle intravenous infusion of IMAB362

and a 4-week treatment-free follow-up period.

A total of 15 patients received study medication and were allocated to one of the dose cohorts
(33, 100, 300, 600 or 1000 mg IMAB362/m?), The dose groups can be regarded as comparable.

No relevant imbalances conceming the demographic data and baseline characteristics could be

observed.

Regarding the primary objective of the study, no dose limiting toxicity (DLT) was observed in
any of the dose groups. Theretore, the. aﬁplicable single dose of IMAB362 in the present study
was 1000 mg/m’. IMAB362 was safe and well-tolerated with nausea and vomiting being the

most common related adverse events,

The AE profile and the AE incidence was found to. be similar in the different dose groups. No
apparent differences between the dose groups could be observed in numbers of individual

patients with clinically significant deteriorations in any hematological, biochemistry or

coagulation parameters,

Regarding the potential antitumor activity of IMAB362 according to RECIST criteria, a
complete or partial response could niot be observed for any of the patients. One of the 15 patients
(in the 600 mg/m’ dose group) showed stable disease at study end. Two patients in the
300 mg/m” dose group with non-measurable disease showed non-CR/non-PD. Of these 3 patients
with stable disease according to. imaging two had stable tumor marker levels in the observation

period. One patient, showed profound decrease of all 4 timor markers after treatment.

This and the pharmacokinetic studies, showing that targeted serum levels for IMAB362 are

achieved at 600 mg/m’ dose levels, support that this dose should be evaluated further.

Moreover, ancillary data confirms that the patients’ immune etfectors are fully functional and

potent in mediating the major IMAB362 modes of action CDC and ADCC, respectively.
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Example 2: Drug potency

The aims of the in vitro analyses performed for this Phase I clinical study included an analysis if
(i) etfector cells present in patient blood are able to induce IMAB362-dependent ADCC, (ii) the
complement system of the patient is able to induce IMAB362-dependent CDC and (iii) the
ability of IMAB362 to induce ADCC and CDC is altered after administration in patients,

Different types of assays were performed to study the cytolytic activity induced by IMAB362
atter administration in patients in detail. The assays were either performed with patient serum or
patient PBMCs isolated from blood samples (Table 7). For comparison and to verify
functionality of CDC and serum ADCC assays, a human serum pool (generated from healthy
Human subjects), in which fresh IMAB362 was serially diluted, was included in parallel in each
assay. To test functionality of ADCC assays with PBMCs;, blood cells isolated from a -health_y

donor were used as positive control in the same assay for each patient.

A, MATERIALS AND METHODS

For the -different in vitro assays patient serum samples were collected prior to infusion of
IMAB362 and 1, 7, 14 and 28-32 days after IMAB362 antibody administration (Table 7). They
were used as a source of [MAB362 antibody and complement in CDC or as -antibody source in

serum ADCC assays. Pre-infusion serum of patients was used as “no IMAB362” negative

control and for dilution of patient serum samples to adjust.the IMAB362 concentration to 0.5

ng/ml. Fresh blood samples were collected 14 days after infusion (7 days for patient 0203) and

were used as a source of effector cells for ADCC assays..

Table 7: Overview of serum and blood samples collected for each patient. n.o.: serum
sample was not obtained from clinical study site
Subject IM&B::Z in E?i-on Serum obtained after obtg:::: on
No mgim?] (yin) infusion on day day
0201 Iy 1 7 14 30 14
0202 100 Ly 1 7 14 28 | 14
0203 100 y 1 7 14 28 14
0403 300 y 1 7 14 28 | 7
0204 | 600 y 1 no. | 14 | 32 14
0205 1000 y 1 7 14 30 14
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Blood samples were collected from patients (Table 7), serum was harvested and serum aliquots
were prepared and immediately stored at -80°C. Analysis of all these samples was performed in
one single experiment after collection of all 24 serum samples.

For ADCC, fresh blood samples (15 ml Na,EDTA) were used to isolate PBMCs and ADCC

assays were performed the next day.

The capability of patients’ PBMCs to induce ADCC in conjunction with IMAB362 was tested ex
vivo by using fresh 15 ml Na,-EDTA anti-coagulated blood samples obtained from the patients
14 days (7 days for patient 0203) after IMAB362 administration. PBMCs ot blood samples were
isolated upon arrival using Ficoll density gradient centrifugation. PBMCs were cultivated for 24h
and ADCC assays were performed the next day with luciferase-transfected CLDN18.2-positive
NUGC4 human gastric cancer cells as targets in conjunction with various concentrations of
exogenously added IMAB362. PBMCs wete added in an E:T ratio of 20:1 and assays were
incubated for 24h at 37°C, 5% CO, PBMCs obtained from a healthy donor were tested in the
same setting in parallel to analyze validity of the assay (positive assay control). This PBMC
stock was stored in liquid N, and for each ADCC assay with patients’ PBMCs, an aliquot from

this PBMC stock was thawed and analyzed in parallel.

Characterized materials used were:

» CLDNI8.2 positive target cells: transiently luciferase-transfected NUGC4-10cH11E10
stomach cancer cells,

o Positive control effector cells: PBMCs obtained from a healthy donor (frozen No-stock lot
[D: 276-SMS-09-00706, 4e7¢/vial, MNZ, 08.07.07.SJA)

o Functional control antibody: IMAB362 in serial dilutions (0.4 ng/ml -126.5 pg/ml)

e Assay negative control antiBody: Istotype control (Rituximab, 126.5 pg/ml)

The ability of patient serum components to induce complement-dependent cytotoxicity (CDC) in
conjunction with IMAB362 was analyzed ex vivo over time. Serum samples were collected and
stored at -80°C and all patient samples were assayed in parallel in the same experiment.

In addition to pre-infusion serum to which a fixed amount of 0.5 ug/mi IMAB362 (representing
the in vitro ECso Concentration) was added exogenously, also samples collected 1, 7. [4 and 28-
32 days after IMAB362 administration were tested, in which circulating IMAB362 had to be
adjusted to 0.5 pg/ml (CBC with normalization). The final serum concentration in -each assay

was adjusted to 20%. Luciferase-transtected CHO-K1 cells stably transfected with CLDN18.2
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were used as targets. For comparison 4 serum pool of healthy human donors spiked with

IMAB362 was tested.

Characterized materials used were:

e CLDN18.2 positive target cells: Stably transfected CHO-K1 p740 [uci #2A5 cells.

e Assay positive control: IMAB362 serial dilutions (1:3.16) prepared in human serum pool
from healthy donors, resulting in final concentrations ranging from 31.6 ng/ml to 10.0
{tg/mi.

o Functional contro! antibody: IMAB362 adjusted to 0.5 ng/ml tinal assay concentration in
cach patient pre-infusion serum sample.

o Assay negative control antibody: Isotype control antibody diluted in human serum pool

(Rituximab).

The kinetics of the overall cytotoxicity mediated by ‘IMABSGZ in human circulation, integrating

its capability to induce ADCC and CDC, was analyzed in ’5‘n "one tube" assay.

Serum of each patient collected 7, 14 and 28-32 days afteri.v. administration of IMAB362, and
thus comprising complement factors of the patient plus circulating IMAB362, was tested in this
assay.-Serum was applied in each assay to a tinal serum concentration of 25% (v/v). PBMCs of a
healthy control were added as effector cells, whereas NUGC-4 cells served as target cells with an
E:T ratio of 40:1.

[n an additional setting, the serum was heat-inactivated destroying the complement activity. This
second assay thus. exclusively reflects ADCC: activity induced by IMAB362 present in the
patient serum. , -

During the Phase I study, serum samples were collected and stored at -80°C. All patient samples

were assayed in parallel in the same experiment.

Characterized materials used were;

o CLDNI18.2 positive target cells: Stably luciferase-transfected NUGC-4 10CHI1! luci
eGFP #2 stomach cancer cells.

¢ Effector cells: PBMCs from a healthy donor (fresh buffy coat).

» Functional control antibody: IMAB362 serial dilutions (0.26 ng/ml — 200.0 p.g/ml) spiked
in human serum pool.

s Sample positive control: Patient pre-intusion serum sample spiked with IMAB362 (200.0
pg/ml) (representing ECsn.1p0 for IMAB362 in this setting).
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o Assay negative control antibody: Isotype control antibedy in human serum pool

(Rituximab).

The ability of IMAB362 to interact and activate complement present in the patient serum and to
induce complement-dependent cytotoxicity (CDC) after prolonged circulation in patient blood
was analyzed ex vivo 1, 7, 14 and 28-32 days after IMAB362 administration. The assay was
performed by directly using the patient serum samples in the assay (CDC without
normalization). As a positive control pre-infusion serum to which a fixed amount of 10 pg/ml
I_MABB& (representing the in vitro ECop.100 concentration) was added exogenously. The final
serum concentration in each assay was adjusted to 20%. Luciferase-transtected CHO-K 1 cells
stably transfected with CLDN18.2 were used as targets. For comparison a serum pool of healthy
human donors spiked with IMAB362 was tested.

During the Phase [ study serum samples were collected and stored at -80°C. All patient samples

were assayed in parallel in the same experiment.

Characterized materials used were:
¢ CLDNI18.2 positive target cells: Stably transtected CHO-K1 p740 luci #2A5 cells.
e Functional control antibody: IMAB362 seﬁal. dilutions (1:3.16) prepared in huméh serum
pool from healthy donors, resulting in final concentrations ranging from 31.6 ng/ml to
10.0 pg/ml.
s Sample positive control: Pre-infusion patient serum samples each spiked with IMAB362
(10.0 pg/ml) in (invitre CDC-ECgy. 0y concentration).

o Assay negative control antibody: Isotype control antibody diluted in human serum pool.

B. RESULTS

Capability of patients’ PBMCs to mediate ADCC |

In order to analyze the capability of patient immune cells to lyse CLDN18.2 expressing tumor
cells, NUGC-4-gastric cancer cells, endogenously expressing CLDN18.2, were incubated with
increasing concentrations of IMAB362 and with patient PBMCs. Assays with PBMCs from a
healthy donor were included as functional control.

Patient PBMCs showed IMAB362-dose dependent lysis rates with a maximum ot' 27 to 77% at a

concentration of ~30 pg/ml. This is not significantly-ditferent (unpaired t-test) trom the maximal
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lysis rates of 14 to 56% obtained with healthy control PBMCs tested in the same assays (Figure

2). ADCC activity was most profound for patient 0204.
These data show, that PBMCs of gastric cancer patients are not inferior in inducing ADCC of

hummian CLDN18.2 positive gastric cancer cells in conjunction with IMAB362 as compared to

PBMCs obtained from healthy donors.

Capability of the patients’ complement system to induce CDC

The ability of patient complement to interact with IMAB362 present in the serum and to induce
CDC was tested. The pre-infusion serum samples were spiked with fresh 0.5 ug/ml IMAB362
and CDC activity was compared to the same antibody concentration sp'iked in human serum
pool. Serum/antibody samples were incubated with CHO-K1 p740 luci #2AS5 cells and lysis was
determined after 80 min by measuring luciferase activity.

All patients were capable to induce significant CDC within 80 min (Figure 3). For 5 out of 6
patients maximum lysis rates ranging trom 50 to 71% were observed. This is comparable to data
we obtained by parallel testing with pooled sera trom: healthy controls (64.5%). Noteworthy,
patient 0204 showed highest. CDC activity with fresh IMAB362 (93.9%).

Capability of soluble effectors in_the patient serum to induce cell killing with intravenously

circulating IMAB362

Next, the ability of patients’ serum to interact with i.v. administered IMAB362 over the time
spen of its circulation in the patient was investigated by testing serum samples collected at
different time points after IMAB362 administration in CDC assays on CLDN18.2 positive CHO-
K1 target cells. Serum samples were the source for patient-specitic soluble effectors including
complement as well as for IMAB362. IMAB362 concentrations in serum samples were
determiried by ELISA (vivoScience) (Table 8) and adjusted to a final IMAB362 concentration of
0.5 pg/ml (median EC50 of IMAB362) using the corresponding pre-infusion serum of each
patient as diluents. As IMAB362 concentrations differ depending on treatment dose and time
point. of blood collection, the dilution factor for the samples differed considerably between
patients ranging from 4.6fold to 688fold. A serum pool from healthy donors (HSC) was used as a
control (Fi gure 4).

As compared to the positive control (pré-infusion serum of the respective patient + fresh

IMAB362) killing activity is retained within the first 24h, whereas cytolytic activity of serum
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samples collected one week later is decreased, which is progressing further in the following
weeks (Figure 4), Even so, considerable cytotoxicity was executed by patients serum even 2
weeks after administration of IMAB362. The loss in CDC activity after 28-32 days is significant
~ and most pronounced in patients treated with low doses of IMAB362 (Figure 4). In patients

treated with high doses (0204; 600 mgfmz and 0205; 1000 mg/m*) CDC activity appeared to be
".better conserved over the time period investigated. Based on currently available.data, the

underlying mechanism for this decline is not understood so far.
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Effect of serurn components on IMAB362 induced cytotoxicity

ADCC activity of mABs may be impared in the presence of human serum. The effect of the
patients sera on ADCC activity was investigated. To this aim, serum of each patient collected 7,
14 and 28-32 days after IMAB362 administration and thus representing complement factors of
the patient plus.circulating i.v. administered IMAB362 was used. All patiént serum samples were
diluted to 25% (v/v) final serum concentration and the remaining IMAB362 concentration in
each patient assay sample was calculated (Table 8). PBMCs from one healthy donor were used
as effectors and NUGC-4 cells as target cells (E:T ratio=40:1) in this ADCC assay. All assays for
all patients were performed in paratlel in one single experiment using the same conditions, target
cells and donor PBMCs to ensure comparability. As functional assay control the heaithy human
serum pool was spiked with IMAB362 (200.0 pg/ml). As additional positive control the
individual patient pre-infusion serum samples were spiked with 200.0 pg/ml IMAB362
(representing in vitro ECyo. 100 for IMABS 62 in this system). |

We observed in all assays that _IMAB3'62 antibodies present in patient serum after administration

“are highly active and induce cytotoxicity (Figure 5). Biological activity of IMAB362 was

retained over 28-32 days after administration with specific killing still being above 48% in all
dose groups. Overall differences between dose goups were surprisingly modest, suggesting a
saturation effect. In patients treated with lower doses (33-300 mg/m’z) a moderate decrease in
specific killing trom 77.7-87.4% down to 48.3-66.8% was observed over time correlating with
the decrease in the antibody concentrations in the serum (Figure 5 upper panel). Highest activity
stably maintained over time was observed in patients treated with 600 or 1000 mg/m” IMAB362
(Figure 5 lower panel). .= - - e ' '

This assay was repeated with serum samples, in which complemerit factors were inactivated by
incubating them at 56°C for 30 min. Cytotoxicity with heat-inactivated patient serum samples
was lower as compared to 'those‘obta_ined with untreated serum samples in all cases. Similar

decreases were also observed with the heat-inactivated pool from healthy donors (HSC, Figure

6).

In summary, these data indicate that patient serum does not irthibit ADCC capability ot soluble
serum components but instead add to IMAB362 induced total cytolytic activity.

Kinetics of IMAB362 mediated CDC in patient serum
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In order to determine the kinetics of CDC capability of IMAB362 in serum from patients of the
different dose groups serum samples were collected 1, 7, 14 and 28 days after IMAB362

administration.

Again, this serum served as source for complement as well as for IMAB362. Final serum

concentrations were adjusted to 20% (v/v) final volume, ‘The final IMAB362 coticentrations in
each CDC assay sample are listed in Table 7. As positive control, patient pre-infusion samples
were spiked with fresh IMAB362 antibody to a tinal concentration of 10 pg/ml (in vitro ECys of
IMAB362 in this CDC assay system). Furthermore, for functional control of the CDC assay,
serial dilutions of IMAB362 (0.032-10 ug/ml) were prepared in human serum pool. A
standardized assay with CHO-K1 cells stably transtected with CLDN18.2 and luciferase were
used as target cells. All serum samples were thawed and tested in parallel in the same
experiment.

CDC detivity correlates well with the antibody concentration in each serum sample (Figure 7).
Most importantly, the data suggésts that CDC-mediated cytototxic activity is maintained over 4

weeks, In particular, patients of high dose groups show no drop of CDC activity-over this time.

Summary and Conclusions
Patients with GEC appear not to be impaired in their capability to induce both ADCC and CDC

ot CLDN18.2 expressing target cells in conjunction with IMAB362. Noteworthy, max. specific
lysis seen in ADCC and CDC and ECs measured for ADCC were highest for patient 0204, who
had the most prominent clinical and serum tumtor antigen response.

Ex vivo analysis of CDC with circulating IMAB362 at different time points after its
administration showed that still 2 weeks after administration there is sutficient active IMAB362
circulating in the patients to induce profound ADCC and CDC.

CDC activity of patients in conjunction with circulating IMAB362.is reduced over time for so far

unknown feasons.

Example 3: Cytokines

Cytokine serum levels may serve as indicators of the immune status of a patient. In this clinical
trial the objective of analyzing cytokines was primarily for supporting safety monitoring. We
reviewed cytokines within this ancillary analysis from the viewpoint of defining potential

biomarker candidates.
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Cytokine levels were determined on day 1 prior to IMAB362 infusion and on days 3 and 5 of the
treatment cycle. Studied cytokines comprised proinflammatory (IL-1, IL-6, IL-12, I[FNy, TNFa)
and anti-inflarnmatory (IL-4, IL-10) cytokines and cytokines necessary for growth and ﬁ.u_iction
of T cells (IL-2) and NXK cell proliferation (IL-2, {L-15).

Cytokines were analyzed by ELISA and tlow cytometry (Interlab). Cytokines were analyzed
according to Interlab SOP-MU-IMM.M.0144. 05 “Flow Cytomix Cytokin- Check I[L4, IL6,
IL13, TNF-alpha, IFN-gamma, MCP-1, IL10 IL2, IL1-8, IL12p70, IL8, IL17A, IL23” and SOP-
MU-IMM.M.0151.02.,,Humanes Interleukin 5.

Cytokine serum levels of IL-1, IL-2, IL-4, IL-6, IL-10, IL-12, IL-15, IFNYy, and TNFa were
analyzed for 14 out of 15 patients (Table 9). No cytokine levels were determined for patient 0403
(300 mg/m®). Only serum cytokine level values, which were above reference range, were

analyzed for temporal changes. Reference range values were defined by Interlab (see CSR GM-
IMAB-001).
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Cytokine serum levels on Day 1, Day 3 and Day 5

Cytokine serumi levels of all patients were measured on Dayl, Day 3 and Day 5, The reference

range for each cytokine is indicated. Values below or above the detection limit were set to the

respective detection limiit for calculations.

Patlent 0103 | 0104 | 0209 | 0105 | 0202 | 0203 | 1101 | 1201 [ 0204 | 0302 | 1202 | o166 | 0112 | 0208

Dose [mg/m’] 33 100 00 600 1000

{Reforence ’
range Day Proinflammatory cytokines [pgimL}:
[pgimil]}
L1 1 <42 | <42 [ <42 | <42 | <42 | 1.7 | <42 | <42 | <42 | <42 | <42 [ <42 | <42 | <42
{<5.2) 3 <32 | <42 <4.2 <4.2 <4,2 <4,2 <42 <4,2 <4,2 <4.2 <4.2 <42 <4._2 <4.2
: 5 <42 [ <42 | <42 | <42 | <42 | <42 | <42 [ <42 | <42 | <42 | <42 | <42 | <42 | <4.2
IL-6 1 <1.2 <1.2 <1.2 10.7 <1.2 8.3 <12 2.6 6.4 4.2 2.8 <1.2 18 4.2
(<4.5) 3 <1.2 25.7 <12 5.2 <1.2 5.9 <1.2 2.6 123 4.2 12.5 <12 | <1.2 2.8
- 5 <12 | 11.6 | <1.2 5.2 <1.2 7.5 5.3 <12 | 279 4.2 234 | <12 | <1.2 5.6
IL12 1 £1.5 | €15 38 <15 | <16 | <1.5 | <15 | <15 | <156 | <16 | <15 | <15 | <15 | <15
(<1:‘ 6) 3 <1.5 <1.5 38 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5
i 5 <15 | <15 | <15 [ <15 [ <15 | <1.5 [ <1.5 | <15 | «1.6 | <15 [ <1:5 | <15 | <156 | <15
(FNy 1 <16 | <1.6 182 <1.6 <1.6 26.2 30.7 <1.6 | <16 <1.6 81.2 | <16 <1.6 358.9
(<45.0) 3 <1.8 <16 173 <1.6 <1.6 <1.8 | <1.8 <1.6 <1.6 <1.8 | <1.8 <16 | <1.8 <1.6
) S <1.68 | <18 71.8 <1.8 <1.8 <1.8 3.5 <1.6 <1.6 <1.8 <168 | <18 <1.8 <1.8
INFa 1 <32 | =32 | 298 <3.2 <3.2 10.1 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2
{'417 5) 3 <3.2 <3.2. | 157 <32 | <3.2 4.6 <3.2 <3.2 <3.2 <32 <32 | <32 <3.2 <3._2
) 5. <32 | <32 | 101 | <32 J <32 | <32 | <32 | 3.2 | «3.2 | <32 | <32 | =32 | <3.2 | <32
Anti-inflammatory cytokines 'mL]:
-4 1 <20.8 | <208 | 571 <2(0.8:{ 28.1 <20.8 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8 <_20.8 <20.8
(20.8) 3 [<20.8| <208 | <208 | <208 [~21.2 | <20.8 | <20.8 | <20.8 | <208 | <20.8 | <20.8 | <20.8 [ <20.8 | <20.8
5 <20.8 | <20.8 | <208 | <208 | 28.1 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8 | <20.8
IL:i0 1 207 | 273 | 381 | <60 | 20.7 | 4.4 9.0 <60 | <6.0 | <80 | <60 | <60 | <60 | <6.0
{ <6.Gj 3 18.4 23.2 28.6 <B6.0 22.0 | <60 <6.0 <6.0 | <6.0 |-<8.0 <6.0 <B.0 <8.0 <B8.0
5 207 T 273 1 233 | <6.0- | 220 | <60 | 138 | <6.0 | <6.0 | <60 | <6.0 |- <6.0 | <60 | <B.0
Cytakines for T-cell and NK ceil function and proliferation {pgimL}:
-2 1 <1641 <164 354 | <164 ] 55.3. ] 454 | <16.4:| <184 | <164 | <164 | 428 | <164 | <16.4 | 428
(<20.0) 3 17.3 | <16.4 | 2509 | <164 | <164 | <iB.4 | <16.4 | <16.d | <186.4 | <16.4 | <16.4 | <164 | <16.4 | <16.4
5 <164 | <16.4 | 162 | <164 | <184 | <i6.4 | 71.4 | <164 | <184 | <16.4 | <16.4 | <16.4 | <164 | <16.4
L% t <3.0 | 698 | -<3.0 <3.0 3 <3.0 <3.0. 18.3 <3.0 <3.0 23.1 <3.0 <3.0 <30
(<3-'°, 3 <3.0 646 <3.0 | <3.0 43 | <3.0 <3.0 18.3 <3.0 <31.0 14.7 <3.0 <3.0 <3.CI_
) 5 <30 | 582 | <30 | <3.0 ! 47.7 | <30 | <3.0 | 11.7 8.0 <3.0 10 <3,0 | <3.0 | <30
5
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Prointlammatory, cytokine levets (IL-1, 11.-6, IL-12, IFNy, TNF¢) were above the respective
reference ranges in 9 out of 14 patients (0104, 0105, 0201, 0203, 0204, 0112, 1202, 0112, 0205).

IFNy levels were elevated in two patients (0201, 1202), TNFa level was elevated in one of these:

two patients (0201). In both patients IENy and TNFa levels were elevated before administration
of IMAB362 and decreased on the following days. IL-6 levels were elevated in eight patients
(0104, 0105, 0203, 1101, 0204, 0112, 1202, 0205). No clear pattern in IL-6 level changes with

respect to IMAB362 administration and dose-effect relationship becomes evident. IL-6 levels of

patient 0204 (600 mg/m” IMAB362) were not elevated prior to administration but increased

considerably 2 days after infusion, a pattern not displayed by any other patient. [L-1 and IL-12

levels stayed within the respective reference range for alt patients.

Anti-inflammatory cytokine levels (IL-4, [L-10) were above-the respective refererice range in 6

out of 14 patients (0103, 0104, 0201, 0202, 0203, 1101). [L-10 levels were elevated in six
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patients (0103, 0104, 0201, 0202, 0203, 1101), IL-4 levels were elevated in two of these patients
(0201, 0202). Fluctuations of anti-inflammatory cytokine levels show no clear pattern with
respect to administration of IMAB362 and dose-etfect relationship.

The cytokines for T-cell and NK cell function and proliferation IL-2 and IL-15 levels were above
the respective reference range in 9 out of 14 patients (0104, 0201, 0202, 0203, 1101, 1201, 0204,
1202, 0205). IL-2 levels were above reference range in six patients (0201, 0202, 0203, 1101,
1202, 0205), IL-15 levels were above reference range in five patients (0104, 0202, 1201, 0204,
1202). Seven out of nine patients (0104, 0201, 0202, 0203, 1201, 1202, 0205) with elevated [L-
2/TL-15 levels pre-adminisfration displayed a cytokine level decrease on subsequent days: iL-
2/IL-15 levels were above respective reference range prior to IMAB362 administration and
decreased .on the second and fourth day atter IMAB362 administration. The most pronounced
decrease in this group was observed for the IL-2 serum concentrations. In all five patients (0201,
0202, 0203, 1202, 0205) with increased IL-2 pre-infusion levels a decrease to less than 50% of
respective pre-infusion levels was observed on the fourth day atter administration. This decrease

could be observed also in one -'pbé.tient (0201) with a considerably elevated IL-2 level (354 pg/mL)

before administration of 33 mg/m” IMAB362.

A different IL-2 concentration profile was shown by patient 1101 (300 mg/m® IMAB362) with
[L-2 levels in reference range before intusion and 2 days later but elevated [L-2 concentration on

the tourth day after infusion.

The IL-15 level was decreased on the fourth day after administration in all four patients (0104,
0202, 1201, 1202) with elevated IL-15 pre-infusion levels. This concentration profile is very
similar to the observed [L-2 concentration profile although the relative level decrease is not as

pronounced.
No dose-effect relationship can be discerned for any of the analyzed cytokines.

Summarizing the above, analysis of pre-treatment levels of patients showed that [L-6, [L-10, [L-
2, IL-15 areelevated in a substantial fraction of late stage patients with gastroesophageal disease,

[n contrast, none or only single patients had elevated levels of [L-1, [L-12, IL-4, [FNy, and
TNFa.
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Analysis of alteration of cytokirie levels within the first 5 days atter IMAB362 treatment led to
tollowing observations, [n all five patients with elevated IL-2 levels, these levels were found to
decline profoundly, with four of five patients reaching normal reference values. Similarly, in all
tour patients with elevated [L-15 levels a moderate decrease after IMAB362 administration was
observed. Decrease of elevated levels after treatment were also seen for single patients with
elevated levels of IFNy and TNFa, respectively. IL-6, in contrast, increased after IMAB362
administration, with four patients pre-treatment and 7 of 14 patients on day 5 post-treatment

showing IL-6 above reference levels,

Example 4: [nternational, inulticenter, open-label, phase Ia, multiple dose study evaluating the
efficacy and safety of multiple doses of IMAB362 in patients with advanced adenocarcinoma of

the stomach or the lower esophagus

An international, multicenter, open-label, phase [la, multiple dose study was performed to

investigate the efficacy and satety of multiple doses of IMAB362 in patients with advanced

adenocarcinoma of the stomach or the lower.esophagus. The pritary objective of this study was

to study the rate of remission (CR, PR) according to RECIST. The secondary objectives of this
study were: tfrequency and severity of adverse events according to CTCAE v3.0 and tolerability
of multiple doses of IMAB362, progression-free survival time (PFS): The time from start of the
first infusion to date of first observed disease progression or death due to any cause (whichever
occurs first), immunogenicity by analysis of human anti-chimeric antibodies, quality of life,
clinical benefit (CR, PR and SD according to RECIST), and pharmacokinetics.of IMAB362 by

serum levels.

Patients underwent screening for determination of presence ot the IMAB362 target CLDN18.2 in
their tumor. CLDN138.2 status was determined by immunohistochemistry with an anti-claudin-18
antibody, to be condiicted according to a standardized protocol. Patient with tumors with at least
50% of the cells were stained with at least 2 + (double intensity) staining intensity were enrolled
into. this trial. The inclusion and exclusion criteria were checked during the screening visit (V1).

Patients were rectuited from university hospitals specialized in the treatment of gastroesophageal

Cancer.
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Patients had to tulfill all of the following inclusion criteria:

Metastatic, refractory or recurrent disease of advanced adenocarcinoma of the stomach or
lower esophagus proven by histology

CLDN18.2 expression confirmed by immunohistochem'istry- in paratfin embedded tumor
tissue sample in at [east 50% of the turnér cells with a staining intensity of at least 2+ (on a

scale from O to 3+)
At least 1 measurable site of disease according to RECIST criteria (CT scans or MRI not

older than 2 weeks before visit 2)

Age > 18 years.

Written Informed consent

ECOG performance status (PS) 0-1 or Karnofsky Index 70-100%

Life expectancy > 3 months

Platelet count > 100,000/mm?

Hemoglobin > 10 g/dl

Bilirubin normal

AST and ALT < 2.5 times upper limit of normal (ULN) (5 times ULN if liver metastases are
present)

Creatinine < 1.5 x ULN

For women with childbearing potential (last menstruation less than 2 years prior to
enrolment): Negative pregnancy test (B-HCG) at baseline and using two highly etfective
methods of contraception during the treatment phas_e and for 8 weeks after the last infusion of
the study drug

Male patients whose sexual partners were women of child bearing potential had to use an
accepted contraceptive method during the treatment phase and for 8 weeks after the last

infusion of the study drug

Patients meeting any one or more of the following exclusion criteria were not eligible for study

enfry:

Pregnancy or breastfeeding

Prior severe allergic reaction or intolerance to a monoclonal antibody, including humanized
or chimeric antibodies

Less than 3 weeks since prior chemo- or radiation therapy

Other investigational agents or devices concurrently or within 4 weeks prior to this study

Other concurrent anticancer therapies (not for the indication under study treatment)
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= Known HIV infection or known active hepatitis (A, B, C)
o Concurrent anticoagulation with vitamin K antagonists (e. g: Coumadin, Marcumar)
o Therapeutic doses of heparin (prophylactic doses are accepted)
¢ Uncontrolled illness including, but not limited to any of the following:
o Ongoing or active infection requiring parenteral antibiotics
o Symptomatic congestive heart fatlure
o Unstable angina pectoris
o Uncontrolted hypertension
o Clinically significant cardiac arrhythmia
o Myocardial infarction within the past 6 months
o Gastric bleeding within last four weeks
o Symptomatic peptic ulcer
o Clinical symptoms of cerebral metastasis

» Psychiatric illness or social situations that would preclude study compliance

All patients.of all cohorts received repeated doses of IMAB362 every two weeks on visits 2,5,6,
7 and 8 (5 applications). The dose escalation procedure comprehended the following cohorts

with two different doses (antibody / body surface area) of IMAB362:

Cohort I: 300 mg/m>
Cohort 2: 600 mg/m?
Cohort 3: 600 mg/m”

The antibody solution was given as a 2 hintravenous infusion every two weeks, [t was important
that the time of infusion was not less than 2 hours. For the infusion, an infusion system (e. g.
Infusomat® fmS ) had to be used in order to control the infusion time. The infusion set delivered
with the study drug, which was tested for compatibility by the manufacturer, had to be used for
the drug application. The time of the infusion of the study drug had to be in the morning. A

qualified physician had to be available for the time during the infusion and 24 hours thereafter.

Thirty-seven patients received at least one treatment. Unfortunately for 3 of them the
documentation is not completely in the database so that 34 patients will be included in the all
patients treated set (APT set) and will be used for the saféty analysis. Four, 6 and 24 patients
were allocated respectively to cohort | with 300 mg/m* IMAB362, cohort 2 with 600 mg/m®
[IMAB362 and cohort 3 with 600 mg/m” IMAB362.
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During the treatment phase one patient.in cohort 1, three patients in cohort 2, and 12 patients in
cohort 3 discontinued the study before having received 5 infusions of IMAB362 and completed

visit 9 (incl. second tumor imaging) two weeks after the 5™ infusion. These patients have been

replaced.

Two patients in cohort 2 did not have measurable disease at haseline and were excluded from
etficacy analysis. Minor protocol deviations such as baseline tumor evaluation >14 days earlier
than Visit 2 (n=3; 8.8 %), hemoglobin <10 g/dl (n=5; 14.7 %), abnormal values for bilirubin
(n=3, 8.8 %), ALT or AST > 2.5 ULN (>5 ULN in case of liver metastases) (n=2; 5.9 %), 2
value for creatinine >1.5 ULN (a=1; 2.9 %) and prolonged time windows (>15 days) between
screening period and start of treatment (n=2; 5.9 %) occurred, but did not lead to exclusion from
any analysis. One patient had a myocardial infarction within the fast 6 months, A waiver was

granied.

-

Since in cohort 2 and 3 the patients received the same dose of 600 mg/m®, it was degided to
analyze these patients as one group. All patients (1=34) of the APT set were Caucasian. The
median age was 62 (range of 45-65 years) in the 300 mg/m” dose group and 61 (range of 42-77

years) in the 600 mg/m’ dose group.

An overview of the localization of the cancer and the result of the histopathological grading is
shown in Table 10. The median time period between first diagnosis and screening visit for this
study was 16 months (min 2.7 / max 56). The HER2/neu expression status was mostly unknown
for the patients except for 5 patients treated with 600 mg/m’. One of these 5 patients was
HER2/neu positive.

TNM classification was specitied for cancer of the stomach (n=16) and the esophagus or
gastroesophageal junction (n=19). In the APT set 25 % of the patients presented with primary
tumors of the stomach classified with T1 or 2, 31 % presented with T3, 25 % with T4 primary

tumors and for {9 % it was unknown. Sixty-Nine (69) % of the patients in the APT set had at

least one or two infiltrated lymph nodes indicated by the N1 classification and 56 % of the
patients sutfered from peripheral metastases (M1) at the time of diagnosis. Sixty-nine (69) % of
patients with cancer of the esophagus or gastroesophageal junction were diagnosed with > T3. At
least one or two infiltrated lymph nodes (N1) were reported for 84 % of the patients. In addition

34 % of the patients presented with peripheral metastases.
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Table 10: Overview of location and type of tumor at first diagnosis
{One patient had esophageal and stomach cancer; several patients had stomach cancer affecting

ditferent parts of the stomach)

300 mgim?®| 600 mg/m?| APT set
N | NG | N
Number of patients 4 30 34
Esophagus - 2{6.7) 2(6.7)
Gastroesophageal Junction 1 (25.0) 16(53.3) | 17 (50.0)
distal - 4 4
cardia - 8 8
subcardia 1 2 3
unspecified - 2 2
Stomach 3(75.0) | 13(43.3) | 16(47.1)
fundus. - 2 2
corpus. - 6 6
antrum - 3 3
pylorus - = -
unspecified _ 3 6 9
Type of tumor
intestinal - 8 3
diffuse 1 6 7
signet ring cell CA - 4 4
mixed - 1 1
unspecified 3 12 15
Histopathological grading
G2 - 10 10
G2-3 1 2 3
G3 1 14 15
G34. - 1 1
Unknown 2 3

On a MedDRA SOC basis, the most frequent clinically relevant previous diseases were surgical
procedures in 25 patients. (73.5%), chemotherapy in 30 patients (88.2%) and radiation in 7
patients (79.4%). In most cases, the surgery consisted of the surgical removal of organs. (like
castrectomy (72%), oesophagectomy (16%), [ymphadenectomy (32%), cholecystectomy (20%)).
All patients, except four, had at least one previous therapy for their study disease. On a WHO
DD ATC basis, the most trequently used drugs were pyrimidine analogues (fluorouracil and/or
capecitabine), platinum compounds (cisplatin and/or oxaliplatin), and detoxifying agents for
antineoplastic treatment (calcium tolinate and/or folinic acid). Other previous medicinal

treatments (ending at the day of infusion at the latest) were also documented.
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A total of 30 of the 34 patients (88.2%) had at least one concomitant disease, i.e. a disease that
was ongoing at the day of infusion of study medication. On a MedDRA SOC basis, the most
common diagnoses were ‘gastrointestinal disorders’ in 19 patients (56%), ‘general disorders* in
12 -patients (35%), ‘metabolism and nutrition disorders’ in 10 patients (29%) and
‘musculoskeletal and connective tissue disorders” in 8 patients (23.5%). Concomitant therapies
were mainly drugs for acid related disotders (17 patients; 50%), analgesics (12 patients; 35.3%)

and medication for GI disorders (10 patients; 29.4%).

A. SAFETY EVALUATION

Because the injections of the study medication were administered by the investigators at-the
study centers, and the patients had to stay in the hospital for observation for at least 24 hours and
up to 72 hours, the overall compliance according to the study protocol was ensured. The
assignment of the eligible subjects to the dose cohorts was exactly performed as specified by the
study protocol (supervised by the DSMBY). The study duration, defined as time from the date of
screening visit part 1 to last ‘sﬁidy day ranged from min. 18 to max. 355 days. The median study
duration was 106 da)'fs._ 16 patients terminated the study prematurely before target visit 9.

Patients in all dose groups had a median number ot 4.5 to 5 infusions of IMAB362. The median

duration of one IMAB362 infusion in the APT set was 125 minutes. There was one patient with

a duration of less than the 120 minutes specified in the protocol. This patient stopped the

intusion due to vomiting, and prematurely discontinued the study.

The safety analysis was carried out for the APT set comprising all 34 patients who received at
least one dose of 300 mg/m® (n=4) or 600 mg/m’> (n=30). Two-hundred-forty-one (241) adverse
events by physician’s description were coded according to MedDRA dictionary and transiated
into preferred terms. Adverse events according to preferred terms have been counted only once
for each patient (also if the same adverse event occurred more than once for that patient during
the study). The highest NCI-CTC grade occurring in each patient was recorded. Thirty-two (32,
94 %) patients had at least one adverse event (regardless of relationship) during the study. No
adverse event was documented for 2. patients. Overall 6. patients (18 %) did not experiefice a
possibly drug related adverse event. One-hundred-four (104) drug related adverse ‘events by
preferred terms were reported for 28 'patieﬁts. Eight (8) possibly drug related serious adverse
events were reported for 4 patients. The number of patient in the lower dose group (300 mg/m”)

was too small to allow detailed comparison between both dose groups. The incidence of patients.



10

15

20

25

30

97

with related adverse events in the 300 mg/m? cohort and the 600 mg/m? group {(cohort 2 and 3}

are 75 and 83 % respectively.

In total, AEs from the SOCs ‘gastrointestinal disorders’ (27/34 patient 79.4%), ‘general disorders
and administration site conditions’ (26/34 patients, 76.5%) were reported most frequently. On a
MedDRA PT basis, the most frequently documented AEs were ‘nausea’ (57 events in
18 patients), ‘vomiting’ (52 events in 16 patients) and ‘fatigue’ (20 events in 14 patients). In total
only 192 of the recorded AEs were assessed by the investigators as related to study medication.

These treatment-related AEs were classified in 104 different preferred terms and were observed

in 28734 patients.

Most related adverse events were mild to moderate. There were 8 (23.5%) patients with

moderate drug-related treatment emergent events and 12 (35.3%) patients ‘with severe refated

treatment emergent events,

Drug related AEs of severe intensity were reported for 2 patients in the 300 mg/m’ dose group,
vomiting and in one patient concomitant nausea. In the 600 mg/m® dose group 10 patients
experienced. severe drug felzitéd. adverse events, 6 patients with vomiting of whom 3 patients
experienced in addition nausea, one patient with hypersensitivity (allergic reaction), one patient
with salivary hypersecretion one patient with dehydration, and one patient withi hypoalbuminia.
The latter two patients also reported vomiting and nausea. Two patients suffered a related
hypersensitivity (allergic reaction) during study drug infusion, one of® which was classified as

moderate and one as severe. Both patients recovered after infuston was:stopped.

In all reported treatment-emergent events study drug action was.necessary for 12/34 patients due
to an AE. In 7 (21 %) cases an AE led to permanent study discontinuation. The underlying
adverse event was drug related in 3 (hypersensitivity (allergic reaction) (n=2), vomiting and
abdominal pain) and not drug related in the other four patients (general physical health
deterioration (n=3), pneumonia). In one patient dose was reduced and in another patient dose
administration was delayed by 4 days due to serious vomiting with nausea. In three patients the
infusion was interrupted/prolonged. Twenty-seven patients (79%) received concomitant therapy

due to an AE. Eleven patients were hospitalized.
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There were 13 patients with 31 SAEs documented. One patient died during the second screening
phase of the study. Twelve patients had other serious adverse events, which were study drug
related in four patients. Vomiting, nausea and related adverse events like GI hemorrhage and
exsiccosis were judged by the investigators as related to study medication. There were 4 SARs,
and 2 SUSARs (vomiting and vomiting with GI hemorrhage) in the present study. The final
outcome was death in seven cases. None of the deaths were classified by the investigators as

related to study medication,

One patient was a 45 old Caucasian male in good general condition (ECOG performance status
grade 1, Kamofsky index 80 %) with slim dietary status (BMI 19.3).

The patient received infusions with 300 mg/m* IMAB362 every two weeks on 04 Nov, on 22
Nov dnd the third on 06 Dec 2011. Before the study the patient had already suffered from nausea
and vomiting grade !. On 07 Nov 2010 vomiting grade 3 was diagnosed.. As it was assessed as
serious, the patient had to be hospitalized. When vomiting changed into grade 1 on 17 Nov 2010
and finally stopped completely, the patient could be discharged from the hospital on the same
day. Before the second and third IMAB362 infusion the patient was treated with a potent
premedication (alizapride, aprepitant, metoclopramide, dimehydrinate) as prophylaxis for nausea
and vomiting, so that he did not suffer from nausea or vomiting again. The investigator assessed
the vomiting as related to study drug. The report was received by the sponsor on 19 Jan2011 and
the SAE judged as not expected but related to study drug and therefore reported as a SUSAR.

One patient was a 77 year-old Caucasian male. He was in a very good general condition (ECOG
Performance Status: grade 0, Kamofsky Index: 100 %) with normal dietary status (BMI 24) at
screening. Before the study, the patient already suffered from nausea and he was therefore
treated as needed with metoclopramide. The patient received only one application of 600 mg/m?
IMAB362 on 09 Nov 2011, as the study had to be prematurely discontinued due to death. A
pleural effusion in the left lung was diagnoseéd by X-ray before the infusion and reported as SAE. .
The next morning, haematemesis set on. After administration of pantoprazole and 8 mg
ondansetron i.v., vomiting decreased and haematemesis recovered the same day. Vomiting
decreased from grade 3 to grade 2 and finally stopped on 12 Nov 2011, so that the patient could
be discharged from hospital on 13 Nov 2011. The investigator assessed the event‘as related to
study drug. The report was received by the sponsor on 10 Nov 2011 and the event judged as not
expected but related to study drug and therefore reported as SUSAR. The general condition of

the patient worsened, he developed renal failure and unfortunately died on 6 Dec 2011,



10

15

25

30

29

One patient was a 42 year-old Caucasian male in very good general condition (ECOG
performance status grade 0; Kamofsky index: 100%) with a well-nourished dietary status (BM_I
26). The patient received two infusions of 600 mg/m? IMAB362. On 20 Mar 2012 the patient

received the first study drug application. As he suffered from nausea and serious vomiting, the

infusion rate had to be reduced after 35 minutes of infusion. The symptoms were treated with 40

mg pantoprazole and 3 mg granisetron and 2 vials i.v. butylscopolamine and 80 mg i.v.
aprepitant. This serious adverse event led to prolonged hospitalization. The investigator assessed
this event as related to study dmg. The SAE report was received by the sponsor on 21 Mar 2012
and the event judged as expected and related to study drug. A few days later, on 24 Mar 2012 the
patient had to be hospitalized again due to serious dehydration, which was caused by nausea and
vomiting. Furthermore the patient suffered ffom pain in the epigastrivm. He received | g i.v.
metamizol, a buprenorphine patch and infusions for rehydration. On 30 Mar 2012 the symptoms
were relieved and the patient rehydrated. The investigator assessed this event as not related to
study drug. The SAE report was received by the sponsor on 26 Mar 201 2'aﬁd the event judged as
not expected and not related to study drug. On 03 Apr 2012 the patient received the second
infusion, which led again to the AEs nausea and vomiting. He was treated with 30 dr0ﬁ§ ﬁ.o.
metoclopraminde and 1 vial i.v. diménhy’dﬁhat. As the symptoms worsened on 05 Apr 2012,
they were assessed as serious. In addition the patient was troubled with dysphagia and thus
strongly reduced food-intake. On 15 Apr 2012 the symptoms were gone. The investigator
assessed this event as related to study drug. The SAE report was received by the sponsor on 19

Apr 2012 and the event judged as expected and related to study drug.

One patient was a 73 year-old Caucasian male in good general condition (ECOG performance
status grade 1; Karnofsky index: 90%) with a well-nourished dietary status (BMI 26). From 08
Nov 2011 till 03 Jan 2012 the patient received the five planned study drug applications of 600
mg/m? IMAB362 every two weeks, On 03 Nov 2011 the patient received the first application of
IMAB362. During and after this infusion, he sutfered from nausea and vomiting. The symptoms
became serious on 09 Nov 2011. Afier treatment with metoclopramide the symptoms resolved
one day later. The investigator assessed the event as related to study drug. The SAE report was
received by the sponsor on 10 Nov 2011 and the event judged expected and related to study
drug. On 6 Dec 2011 was the third infusion. The patient suffered from moderate vomiting and

mild nausea treated with clemastine; ranitidine, and ondansetron. The vomiting lasted one day.
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The nausea continued for 7 days. The study was terminated on 16 Jan 2012 due to disease

progression. No follow up visit was performed.

In conclusion, IMAB362 was found to be safe and well tolerated in a heavy pretreated

population of patients with advanced adenocarcinoma of the stomach, esophagus or

| gastroesophageal junction. In total, AEs from the SOCs ‘gastrointestinal disorders’ (27/34

patient 79.4%), ‘general disorders and administration site conditions’ (26/34 patients, 76.5%)
were reported most trequently.

On a MedDRA PT basis, the most frequently documented AEs were ‘nausea’ (57 events in
18 patients), ‘vomiting’ (52 events in 16 patients) and ‘fatigue’ (20 events in. 14 patients).

In total 192 of the recorded AEs were assessed by the investigators as related to study
medication. These: treatment-related AEs were observed in 28 of the 34 patients. Eighty-three

(83) percent of these related AEs were gastrointestinal disorders (68 %, 130 AEs) recorded in 25

patients and general disorders (15%, 29 AEs) recorded in 16 patients.

On a MedDRA PT basis most related aqlverse events were mild to moderate with nausea (50 %),
vomiting (47 %), tatigue (27 %), abdominal pain (15 %), peripheral oedema (15 %),'Hecreased
appetite (12 %) and diarrhea (12 %) occurring in more than 10 % ot the pa'tlients.

Two patients sutfered a related hypersensitivity (allergic reaction) during study drug infusion,
one of which was classified as moderate and one as severe. Both patients recovered after
infusion was stopped.

No abnormal study drug related laboratory values of CTC grade 4 (life-threatening) or 5 (death)
have been reported. )

There were 12 (35.3%) patients with severe related treatment emergent events. Drug related AEs
of severe intensity were reported for 2 patients in the 300 mg/m’ dose group, vomiting and in
one patient concomitant nausea. In the 600 'm_g/'m2 dose group 10 patients experienced severe
drug related adverse events, 6 patients with vomiting of whom 3 patients experienced in addition
ndusea, one patient with Hypersensitivity (allergic reaction), one patient with salivary

hypersecretion, one patient with dehydration, and one patient with hypoalbuminia. The latter two

patients also reported vomiting and nausea.

At the time of analysis 13 patients have recovered from all drug related adverse events, 2 patients

were recovening, |1 patients did not recover from at least one AE and for 2 the status was
unknown. Of the 11 patients where at least one drug related adverse event was not recovered 9

had gastrointestinal disorders (4 nausea, 2 vomiting).
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There were 13 patients with 31 SAEs documented, incliding 7 deaths. One patient died during

the screening phase, i.e. prior to the start of study drug infusion, and was theretore classified as

screening event. [n four patients treatment emergent gastrointestinal SAEs like vomiting (n=4),

nausea (n=2), exsiccosis (n=1) and GI haemorrhage (n=1) were judged as treatment related. One
of these patients with vomiting was treated with 300 mg/m* the other three were treated with 600
mg/m* [IMAB362. Three of these four patients recovered except one who died due to a not
related renal failure.

The incidence of drug related adverse events was cotnparable'betwe'en the 300 and 600 mg/m’
dose group with 75 % and 83 % of the patients, respectively. The frequency and severity of

- nausea, vomiting and fatigue was also comparable between both dose groups. There was no clear

relationship between the dose and frequency/severity of adverse events.

The adverse event protile with most AEs reported for the gastrointestinal tract matches with the
underlying disease and also the CLDN18.2 expression profile. It is suggested that nausea and
vomiting are an on-target etfect since CLDN18.2 is also expressed on gastric epithelial cells (in
tight junctions).

Generally speaking, IMAB362 given in multiple doses of 300 and 600 mg/m> was observed to

be safe and well-tolerated with vomiting and nausea being the most common related. adverse

avent.
B. EVALUATION OF PHARMACOKINETICS AND IMMUNOGENICITY

Preliminary drug concentration data for repeated dose application of IMAB362 is available for

the four patients of the first and 34 patients of the second and third cohort, who received 300

mg/m”* and 600 mg/m” IMAB362, respectively.
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Table 11: Cuax (maximum serum drug concentration) following first and fifth

IMAB362 administration

Cohort/ | Patient cmax after 1st infusion cmax after 5th infusion
dose ‘ [ug/mL} [va/mi]

1001-01 349.6 £179.2%* 2939 +26.9

Cohertl {1001-07 3416 221 naa. n.a,

1300 mg/m’] }2002-02 253.3 7.1 326.5 3.6

' 1001-10 208.9 £3.2 259.1 8.2

100503 343.6 +10.8 na. n.a.

1005-04 756.9 £57 na. n.a.

CohortZ  }1005-11 n.a. n.a. n.a. n.a.

[600 mg/m’] |1001-08 325.1 +12.6 485.4 +6.7

2002-05 272.2 #3.6 642.6 +17.9

2002-07 325.3 *10.0 516.7 +1,9

1011:05 296.1 +13,7 385.8 +15.1

1013-02 3109 4.7 428,0 +17.9

4001-11 323.4 13,9 n.a. n.a.

100510 1898 +0.7 457.6 +8.0

1001-24 350.8 16,7 -433.8 +6.6

1001-27 309.3 +10.7 | n.a. n.a.

1003-10 300.7 #2.1 n.a. n.a.

1004-07 n.a. n.a. n.a. n.a.

1004-10 448.3 £5.7 n.a. n.a.

1004-11 n.a. n.a n.a n.a.

1005-18 269.2 +6.7 n.a. n.a.

100526 n.a. n.a. n.a. n.a.

1005-27 473.6 +10.6 n.a. n.a.

Cohort3 [1005-29 280.2 +16.7 n.a n.a.

(600 mg/m2] |1005-34 385.5 +18.8 n.a. n.a.

1006-03 317.0 +14.8 278.1 8.9

1006-05 276,0 £18.2 n.a. n.a.

1007-09 397,0 +12.5 n.a. na.

1011-09- i £12.1 535.9 #17.0

1011-16 322.5 +8.5 314.5 +15.6

1011-17 462.3 +10.6 n.a. n.a

1011-20 3479 +14.4 570.3 +10.1

1012-01 433.7 +9.7 n.a. n.a.

2003-08 '575.1 +30.7 n.a. n.a.

2003-10 | 421.8. 3.4 520.5 6.5

2003-13 344.7 £21.6 n.a. n.a.

2003-15 380.9 31 n.a, n.a.

2003-16 466.8 +6.8 n.a, n.a.

“* high CV resuits fram'one outlier in the triplicate measurement

Blood samples have been drawn prior to every intusion. After the first infusion additional
samples were taken at the end of the tnfusion and 1, 1.5, 2, 3. 4, 6, 12, 24 hours, 3 and 6 days
after the end of the infusion. After the last infusion samples ‘were taken at the end of the infusion

and 1, 1.5, 2 hours and 14 days as well as 4 to 8 weeks after the end of the last intusion. No
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analyte could be detected in the pre-dose samples from individual patients allocated to cohort 1-

3.
After the first IMAB362 infusion, Cmax values ranged between 208.9 pg/mL and 349.6 pg/mL for

the first. cohort. For the second and third cohort, faken together, ema values ranged between
269.1 pg/mL and 575.1 pg/mL atter the first application,

[n serum samples taken at subsequent time points (V3 to V5), a time dependent reduction of the
concentration of IMAB362 was observed (Figure 8). At visit 5 befofc the second infusion,
minimum serum levels between 11.3 ug/mi and 36.8 pg/mL (mean value 22.5 + 10.5 pg/mL)

were determined for cohort 1 and 17.0 pg/mL and 100.2 ug/mL (inean value 54.5 + 29.0 pg/mL)

tor cohort 2 and 3 taken together.

At visit 8 (day 57) before tifth infusion minimum serum levels between 32.4 pg/mL and 67.1
ug/mL (mean value 46.1 + 18.5 pg/mL) were determined for cohort 1 and 28.3 pg/mL and 301.6
ug/mL (mean value 147.2 + 93.1 pp/mL) for cohort 2 and 3 (Table 12).

After infusion at visit 8, c;n. values ranged between 259.1 pg/mL and 326.5 pg/mL for the first
cohort and 278.1 pg/mL and 642.6 pg/mL for cohort 2 and 3 (Table 11).

For cohort 1, mean Cp,, values were determined 90 min after the first IMAB362 intusion (270.6
+ 63.9 pg/mL) and 90 min after the fifth infusion (279.2 +.27.7). For cohort 2 and 3 tOgetHer,
mean Cpa, values were determined at the end of the first IMAB362 infusion (340.8 £+ 80.2
pg/mL} and 60 min atter the fifth infusion (443.3 = 97.7) (Table 12).

In summary, measured serum levels of IMAB362 showed, that in the patients treated with 300
mg/m” the serum concentration of IMAB362 drops below the desired level of 50-100 pg/ml in
between 2-weekly cycles. At a dose of 600 mg/m"‘_,. in contrast, in the vast majority of patients
IMAB362 serum levels were above 50 pg/ml, even 2 weeks after the first application. Seven to

29 days (mean value |5 days) after the 5th administration, the dose level was above 50 pg/ml

(mean value 151.3 £ 90.1 pg/mL).
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Table 12: Descriptive pharmacokinetic data of repeated administration of 300 and 600

mg/m’ IMAB362

- Meanksd concentration (pg/ml) of IMAB362 in serum of 4 pafients treated with repeated doses

of 300 mg/m’® (cohort 1) and up to 30 patients (30 patients first infusion, 12 patients. fifth
infusion) treated with repeated doses of 600 mg/m? (cohort 2 and cohort 3 together).

Concentration {mean t sd) IMAB362 [pg/ml)
Dose IMAB362 300 mg/m? 600 mg/m?
Cmax after 1% infusion 270.6 £ 63.9 340.8 + 80.2
‘Pre-dose level before 2™ infusion 22.5+10.5 54.3+29.0
Pre-dose levei before 3" infusion 34.9+158 89.9 +62.3
Pre-dose level before 4" infusion 44.9+145 128.7 £ 80.6
Pre-dose level before 5" infusion 46,1+185 '147.2 +93.1
Cmax after 5" infusion 279.2+27.7 443.3 +97.7
after 5™ administration 345+12.2 151.3+£90.1

A mild accumulation of IMAB362 was observed from cycle to cycle. Accumulation factors

ranged from 1,03 fold to 3,52 fold based on the first pre-dose value before second intusion

{mean value 2,04).
Table I3:"  Accumulation of IMAB362 after repeated infusions
To determine accumulation factors, IMAB362 concentration ratios before visits 6, 7, 8 and 9.x

(responder treatment) and betore second infusion (visit 5) were calculated.

Coliort 3 - _ ré-infusion |
Accumulation factar: [Production clones. . | VE/VS | VZ/vs:| vavs: | vaavsive.2/vsive 3ps|vaa/vs
Patient 101105 FO2 173 | 210 | 2.16 e
Patient 101302 FO2 1.78 | 2.36 | 2.08 170 | 1.82 203 | 2.28
Patient 400111 FO2 2,04 2.44
Patient 100510 #15 1.83 241 | 2.24 .
patient 100124 #15 233 | 269 | 242 1.98 | 317 2.54 1.49
Patient100410 #15 3,05
patient 100529 |Fo2 1.49 1.66 ,
Patignt 100603 . |FO2 1,21 139 | 1.66 1.92 3.52
Patient 100605 FO2 112 | 183
Patient 101109 #15 212 2.70 | 2.29
Patient 101120 #15 .70 | 212 | 2.39
Patient 200310 H#15 1.03 | 135 1.30
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In conclusion, pharmacokinetics of IMAB362 was found to be dose-dependent.
After the first IMAB362 infusion, cmix values ranged between 208.9 pg/mL and 349.6 pg/mL for
the tirst cohort. For the second and third cohort, taken together, cmax values ranged between

269.1 yg/mL and 575.1 pg/mL after the first application.

In serum samples taken at subsequent time points (V3-to V35), a time dependent reduction of the

conceniration of IMAB362 was observed. At visit 5 before the second infusion, minimum serum
levels between 11.3 pg/mL and 36.8 pg/mL (mean value 22.5 + 10.5 pg/mL) were determined
for cohort 1 and 17.0 pg/mL and 100.2 pg/mL (mean value 54.5 + 29.0 pg/mL) for cohort 2 and
3 taken together.

At visit 8 (day 57) before fifth infusion minimum serum levels between 32.4 jig/mL and 67.1
pg/mL (mean value 46.1 + 18.5 pg/mL) were determined for cohort | and 28.3 pg/mL and 301.6
pg/mL (mean value 147.2 + 93.1 ug/mL) for cohort 2-and 3.

After 5 infusion at visit 8, cyy values ranged between 259.1 pg/mL and 326.5 pg/mL for the
first coho‘r't"ar}d 278.1 pg/mL and 642.6 pg/mL for cohort 2 and 3.

For cohort 1, mean Cpay values were determined 90 min after the first IMAB362 infusion (270.6
+ 63.9 pg/mL) and 90 min after the tifth infusion (279.2 £+ 27.7). For cohort 2 and 3 together,

mean Cmax values were determined at the end of the first IMAB362 infusion (340.8 + 80.2
ng/mL) and 60 min after the fifth infusion (443.3 + 97.7). _

[n.summary, measured serum levels. of IMAB362 showed, that in thé patients treated with 300
mg/m- the serum concentration of IMAB362 drops below the desired level of 50-100 pg/ml in
between 2-weekly cycles. At a dose of 600 mg/mz;, in contrast, in the vast majority of patients
IMAB362 serum levels were above 50 nug/mi, even 2 weeks after the first application. Seven to

79 days (mean value 15 days) after the 5 administration, the dose level was above 50 pg/ml

(mean value 151.3 £90.1 ug/mL).

C. EVALUATION OF ANTITUMORAL ACTIVITY

): ull analysis set (FAS):

Included all subjects who have received study medication at least once and for whom etficacy
data upon treatrnent were available.

At the time of analysis S0 patients have been enrolled at a dose of 600 mg/m”. Nine of them have

been included recently and no further data is available at the moment due to their recent
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enrolment. For ten patients no second tumor imaging has been performed and these patients are

therefore not included in the FAS set. The FAS set comprises 31 patients.

The median age was 57 years with a range from 35 to 77. Patients of the FAS set had a'median
Kammofsky-Index ot 90 % (range from 70 - 100 %). The vast majority (81 %) of the patients has
been pretreated with at least one chemotherapy regimen. Six (6) patients did not have a previous

chemotherapy regimen.

Table 14: Details on previous chemotherapy regimens in the FAS set (n=31).

; . ' mABs/
5-FL/ Platinum , . I N '
Capecitabine | Compound Taxanes ; Epirubicin | Irinotecan a;t::t"s

No. of o “ .
patients 25 (81%) 23 (74%) _ 14 (45%) | 8 (26%) 8(26%) [ 6(19%)

The median number of previous chemotherapy regimens was 2.0 (range 0 to 5). Chemotherapy
régimens for gastroesophageal cancer mostly consist of various combinations of 5-FU derivative,
platinum compound, taxanes, epirubicin, irinot'ecén, trastuzumab for HER2/neu positive patients
and other investigational agents. In the FAS set 81 % of patients had at least once 5-FU or
capecitabine and 74 % were treated with a platinum compound at least once prior to inclusion.
Six (6, 19 %) patients have been pretreated with trastuzumab or other investigational agents. Six
(6. 19 %) patients also-had radiotherapy before study statt.

Due to the late stage of the disease the patients had a median of 2.0 metastatic sites (range from
1.0'to 4.0). Most prominent were lymph nodes (19 pts, 61 %); liver (13 pts, 42 %); ascites (3.pts,
26 %) and peritoneum (7 pts, 23 %).

The overail disease control rate was 39 % (Table 15). Four patients had confirmed partial
response, and 8 patients had a stabilization of disease. The first re-assessment for these patients
took place 8 to 11 weeks after first infusion, except for two patients, for whom it the "ﬁrst tumor

re-assessment was done after 6 weeks, respectively.
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Table 15:  Best response evaluation according to RECIST, FAS set

Totak:. ' 3t 1005

In 6 of the 12 patients with clinical disease control at least one tumor marker (CEA; CA19-9;
CA125; CA15-3) which was elevated at baseline dropped by 35 to 76 % throughout the study. In
three patients all tumor markers were below the cut-off value and for one patient no tumor
marker results were available.

Interestingly also 4 patients with progressive disease as best response had a tumor marker
decrease between 29 and 54 % during the study.

Partial responses were reached after 2.3 months treatment (two patients), 6.5 months (one
patient) and 4.8 months (one patient) respectively. The PR was contirmed for one patient, lasted
another 4.4 months, which leads to a PFS of 9.2 months for this patient. For the other three
patients confirmations were done after 6 (one patient) and 12 weeks (two patients), respectively.

More details can be found in Table 16..

Table 16: Detailed evaluation of the FAS set on a per patient basis
n.a. ~ data not available yet; n.d. — not detectable. * - censored since event did not take place
until Nov. 2012 or exact date is unknown at the moment. Last date of follow-up has been used in

every case. # - tumor marker is below cut-off. Have not been counted in the text due to that.

Fat-Noi: |

2002:05.{ 17 0 2 3 | a7 7 na. sSD(nd.) bmzs ~58%" | 40

1001-08 | 11 4 2 3 . 83 | PO 50.(10 %) | CA19-9-35% 23:

1007-02 16 1' 2 | 2 70 sD PR (51 %) | CA15_3.65%° 40

400112 | 2 ' 2 2 2, 63 na. | SD{+18.%) n.a. 6 6.4
1013:02 9 5 4 3 68 na SD (+5 %) increiase 18

10100 | 5 0 3 3 67 PD | SD(25%) | CA125-25% | 1o

1001-24 | 8 2 4 2 50 PD SD {0 %) increase 160 5.6'
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100603 | 17 | 3 3 3 70 sb PR(-34 %) | CA125-37% "

100708 | M 4 1 2 3 73 SD SD(na) | CA15_3-42%*| =23

200316 { 11 a ! 3 3 80 PD PR{-35%) | CA125-35% 2z

CA19-8 -76%

2003-16 | 11 1 4 2 90 PD PR(-39 %) | CA1256-75% 22

1008-34 1 5 4 | 3 2 50 sD SD(+17%) | CEA-35% 41

200207 | 5 0 1 2 0  PD PD (n.d.) n.d. 11

4001-08 | 5 0 1 2 4 | PD | PD(+d0%) increase | 10

100513 | 5 5 2 3 65 na. PO (+63 %) increasa 10

4001-01 | 5 2 3 2 6@ | PO PD-{+60 %) nd. 9

1004-1_0 1 3 1 4 2 83 sD PD (+4 %) increase 6

6A15_3-4o%
1005-10 5 4 2 3 53 PD PD(-2%) | CA125-54% 10
100411 | 5 | 1 3 2 40 | na. | PD@E32%) | CA19_9-32% 10 43
i CA15_3

400111 | 4 4 a 3 a0 n.a. PD (+6 %) -49%; 7

101105 | 5 1 2 2 58 n.a. PD (+72 %) increase 10

1008-01 4 1 1 3 63 SD PD (+71 %) in_creasé | 8

' CEA -29% '

101116 | 5 2 1 3 | 75 PD PD(-:26 %) | CA15.3 -28% 9 38
101201 | 3 2 t | 2 50 na. | PD{+12%) increase 7

1005-18 | 3 3 3 3 60 PD PD (+3 %) increase 5

200310 [ 5 | 0 4 2 60 na. PD'(+8 %) inérease 10

1011-20 5 2 . 1 3 48 n.a, PD (+82 %) increasa 9

1003-10Q 2 2 2 3 50° na. PD{n.a.} n.a. 4*

1001-27 3 4 4. 3 73 na. PD.{n.a.} n.a. » 5% 1.6
100805 | 5 3 3 3 80 n.a. PD (+73 %) increase 10* 4,3
100529 | 3 3 2 3 75 S0 PD (+3 %) increase 7

The median progression free survival for patients in the FAS set was 10 weeks (min. 4 weeks;
max. 40 weeks). Due to restricted availability of events the median progression free survival for
patients with clinical benetit (PR + SD) shown in Figure 9 has limited value. Patients without
clinical benefit (PD) had a median progression free survival of 9 weeks (min. 4 weeks; max. 11

weeks) {Figure 9).
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There was no ditferences between patients with clinical benefit (PR or SD as best response) or

progressive disease (PD as best response) with regard to age (mean of 56 vs. 59 years), no of

. previous chemotherapy regimen (mean of 1.9 vs. 2.1), Kamofsky-Index (mean of 89 vs. 88 %).

Only the number of metastatic sites was lower in the responder group with a mean of 1.9 in
comparison to 2.3 in the non-responder group. The difference is not statistically significant.

The intensity (mean and max) of IHC staining was similar between patients with ¢linical benefit
and progressive disease, The number of cells stained was different between both groups. The
maximum number of cells stained and the mean number of cells stained were higher in the
patients with clinical benefit with a mean of 77 % vs. 67 %.and 71 % vs. 60 %, respectively.

Ditferences were also observed regarding location of the metastases. In the patients with clinical
benefit the frequency of pleural effusion (25 % vs. 5 %), peritoneal carcinomatosis (42 % vs. 11
%) and ascites (42 % vs. 16 %) was higher compared to patients with progressive disease as best

response. The presence of liver metastases was much lower (17 % vs. 58 %) in patients with

¢linical benetfit.

Per Protocol Set (PP):
The PP population included all patients who completed the treatment section (up to visit 9)

without any major protocol deviation;

‘Of the 31 patients in the FAS set two had a major protocol violation (no target lesion) and nine

patients did not.complete the study protocol until visit 9, and theretore they had less than the 5
required infusions of IMAB362. The PP set comprises 20 patients.

The median age was 60 years with a range from 35 to 77. Patients of the PP set had a median
Kamofsky-Index of 90 % (range from 70 - 100 %). The vast majority (80 %) of the patients has
been pretreated with at least one chemotherapy regimen. Four (4) patients did not have a

previous chemotherapy regimen.

Table 17: Details on previous chemotherapy regimens in the PP set (n=20).

. ABs/
5-FU/ Platinum : e haid i "
Capecitabine | Compound Taxanes | Epirubicin |Irinotecan a«;t;ﬁ;

No.of | |
Ipatients | 16(80%) | 15(75%) | 11(55%)| 4(20%) | 5(25%) | 5(25%)
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The median number of previous chemotherapy regimens was 2.0 (range 0 to 5). Chemotherapy
regimens for gastroesophageal cancer mostly consist of various combinations of 5-FU derivative,

platinum compound, taxanes, epirubicin, irinotecan, trastuzumab for HER2/neu positive patients

and other investigational agents. In the PP set 80 % -of patients had at least once 5-FU or

capecitabine and 75 % were treated with a platinum compound at least once prior to-inclusion.

Five (3, 25 %) patients have been pretreated with trastuzumab or other investigational agents.

More details can be found in Table 17. Five (5, 25 %) patients also had radiotherapy before study

start.

Due to the late stage of the disease the patients had a median of 3.0 metastatic sites (range from
1.0 to 4.0). Most prominent were lymph nodes (13 pts, 65 %), liver (9 pts, 45 %); ascites (6 pts,
30 %) and lung (5 pts; 25 %).

The overall disease control rate was 50 %.. Four patients had confirmed partial response and 6
stabilization of disease, The first re-assessment for these patients took place 8 to 11 weeks after

tirst infusion, except tor one patient, for whom the first tumor re-assessment was done after 6

weeks, respectively (Table 18).

Table 18: Best response evaluation according to RECIST, PP set. -

Totat: - 100

[n 6 of the 10 patients with clinical disease control at least one tumor marker (CEA; CA19-9;
CA125; CA15-3) which was elevated at baseline dropped by 35 to 76 % throughout the study. In
two patients all tumor markers were below the cut-off value and for one patient no tumor marker
results were available.

Interestingly also 3 patients with progressive disease as best response had a tumor marker
decrease between 29 and 54 % during the study.

Partial responses were reached after 2.3 months treatment (two patients), 6.5 months (one
patient) and 4.8 months (one patient) respectively. The PR was confirmed for one patiént, lasted
another 4.4 months, which léads to a PFS of 9.2 months for this patient. For the other three
patients confirmations were done after 6' (one patient) and 12 weeks (two patients), respectively.

More details can be found in Table 19.
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Table 19: Detailed evaluation of the PP seton a per patient basis
n.a. — data not available yet; n.d. — not detectable. * - censored since event did not take place
until Nov. 2012 or exact date is unknown at the moment. Last date of follow-up has been used in

every case. # - tumor marker is below cut-off. Have not been counted in the text due to that.

100108 |11 |4 2 3 83 FD 50 (+0 %) | CA19-9 -35% 23
100702 § 16 | 1 2 2 70 D PR(-51%) | CA15_3-65%" | 40
101302 | 9 5 4 3 68 n.a SD(+5%) | increase 18
0109 [s |o |3 3 67 FD 5D {-25%) | CA125-25% | 10°
1001-24 | 8 2 4 2 50 PD SD(+0%) | increase ' 16* 5.6
100603 |17 |3 3 13 70 |sp PR.'l.-34 %) | CA125-37 % 34*
CA15_3 -42%"
1007-09 |11 |1 2 3 173 sD sD{na} | CA125-27%" 23°
200315 |11 | 0O 3 i3 80 PD PR(-35%) | CA125-35% 22+
CA18:9-76%
200316 [ 11 |1 4 2 90 PD . PR{-35%) | CA125-75% 22*
CEA -35%
(100533 | 5 4 3 2 50 s | SD(+17%) | CA125 -11% 11*
4001-09 | 5 ] 1 2 40 PD PD (+40 % | increase 10
100513 |5 |5 2 3 65 na. | PO{+63%) | increase 10
400101 | 5 2 3 2 60 PD PD{+60 %) | n.d. 9
CA15_3 -40%
1005-10. | 4 2 3 53 PD PD(-2%) | CA125-54% 10
1004-11 |5 1 3 2 40 n.a. PD{+32%) | CA19_9-32% 10 . 43
1011-05 .5 1 2 2 58 n.a. | PD(+72 %) | increase 10
CEA -29%
1011-16 |5 2 1 3 75 PD PD(-26 %) | CA15_3-28% 9 EX )
2003-10 | 5 0 |a 2 60 n.a. PO (+8 %) | increase 10
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1011-2G | 5 2 1 3 48 n.a. PD{+82 %) | increase’ 9

-1006-05 | S 3 3 3 60 n.a. PD{+73 %) | increase 10* 4.3

' Measurements were done earliest after 4 weeks and every 3-12 weeks thereatter throughout the
study.

The median progression. free survival for patients in the PP set was 18 weeks (min. 9 weeks;
max. 40 weeks). Due to restricted availability of events the median progression free survival for
patients with clinical benefit (PR + SD) shown in Figure 10 has limited value. Patients without
clinical benefit (PD) had a median progression free survival of 10 weeks (min. 9 weeks; max. 10

weeks) (Figure 10).

There was no ditfferences between patients with clinical benefit (PR or SD as best ,,rcspoﬁse) or
progressive disease (PD as best response) with regard to age (mean of 57 vs. 62 years), no of
previous chemotherapy regimen (mean of 2.1 vs. 2.0), Karmnofsky-Index (mean of 88 vs. 83 %).
Only the number of metastatic sites was higher in patient with clinical benefit with a mean ot 3.0
in compariéon to 2.2 in patient without benefit. The difference is not statistically significant.

The intensity (mean and max) of IHC staining was similar between patients with clinical benefit
and progressive disease. The number of cells stained was different between both groups. The
maximum number of cells stained and the mean number of cells stained were higher in the
patients with clinical benefit with a maximum of 76 % vs. 66 % and a mean of 70 % vs. 66 %,
respectively.

Differences were also observed regarding location of the metastases. [n the patients with clinical
benefit the frequency of pleural etfusion (30.% vs. 10 %), peritorieal carcinomatosis (40 % vs. 0
%) and ascites (40 % vs. 20 %) was higher compared to patients with progressive disease as best
response. The presence of liver metastases was much lower (20 % vs. 70 %) in patients with

¢linical benefit.

[n conclusion, the tumor status (according to RECIST) at 2 weeks after the 5" IMAB362
infusion (V9) was compared to baseline. For 31 patients (FAS) at least one staging after baséline
was available, Patients were enrolled at'a terminal stage of disease with a median of 2.0 previous:
chemotherapies and 2.0 metastatic sites.

A confirmed partial response was assessed in four patients leading to a overail response rate of’
13 %. Three of them are currently ongoing and duration could not be calculated. Additionally,
eight patients had a stabilization of disease leading to a disease control rate of 39 %. At the time

of analysis the progression tree survival of these |2 patients with clinical benetit ranged from 6
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and 40 weeks. Median could not calculated since event was not recorded for 7 of these patients
so tar. In 9 of the patients with clinical benefit at least one tumor marker was elevated at baseline
and dropped by -35 to -76 % in 6 of them concomitaniiy. Interestingly also 4 patients with
progressive disease as best response had a decrease between -29 and -54 % of at least one of the
elevated tumor markers during course of the study. The overall median progression free survival
was 10 weeks with a range of 4 to ~ 40 weeks.

In patients with clinical benetit (4 PR + 8 SD = 39%) the incidence of peritoneal carcinomatosis,
pleural effusion and ascites was higher, and the incidence of liver metastases was lower than in
patients without benefit. On the other hand one patient with a confirmed partial response had
frequent liver metastases.

With the current data set it seems that patients with a clinical benefit had a higher number of
cells with positive IHC staining.

Moreover, ancillary data was collected in selected patients, showing that the patients serum
components and the patients PBMCs are fully functional and potent in miediating the major
IMAB362 modes of action CDC-and ADCC, respectively.

In conclusion, anti-tumor activity (partial response, stable disease, tumor marker decrease) has

been observed and IMAB362 warrants further investigation.

D. OVERALL CONCLUSIONS

This trial was designed as a phase [la, muiti-center, non-randomized, inter-patient multiple-dose
escalation, open-label clinical study with 3 cohorts. Patients eligible for this clinical trial were
requested being refractory to standard treatment or being without accepted therapy.

For this interim report 34 patients were evaluable for safety analysis (APT set) thereof 4 were
enrolled in cohort 1 (300 mg/m?), 6 in cohort 2 (600 mg/m®) and 20 in cohort 3 (600 mg/m>).
IMAB362 given in a multiple dose schedule was safe and well-tolerated in heavy pretreated
patients with gastro-esophageal cancer, with nausea and vomiting being the most common
related adverse event. Most adverse events were mild to moderate. There were only two patients
with allergic reactions, one ot moderate _dqgree, one severe. There were no grade 4 and grade 5
adverse events (including laboratory parameters) in this phase [Ia study and the previous phase [
study. That IMAB352 did so far not cause grade 4 related AEs is remarkable, since the majority
of registered monocional antibodies are associated with life threatening grade 4 and 5 side
effects. The indication metastatic breast caricer for bevacizumab has been revoked by the FDA in

November 201 1, alter initial preliminary approval in 2008. Bevacizumab did not prolong life and
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caused severe high blood pressure and hemorrhaging, with bowel perforation and nasal septum
perforation. Cetuximab causes acne-liké rashes and grade 3-4 infiision reactions, anaphylaxis and
cardiac arrest, necessitating anti-histamine diphenhydramine prophylaxis before treatment,
Trastuzumab is still widely used, while it causes symptomatic cardiac dysfunction in 2 to 7% of
patients, which is known for more than 10 years. _

The primary measure for the assessment of potential antitumoral activity was the tumor status
according to RECIST, There were 31 patients who had at least this one evaluation after baseline,
and they were therefore included in the FAS. Four PR and 8 SD in 31 (RR 13 %, DCR of 39 %)
heavily pretreated patients compares very: well with response results in other phase II studies
with approved targeted monotherapy as secondary or late stage treatment.

Cetuximab an EGFR antagonist achieved a RR of 3 % (with additional 7 % SD) in late stage
(majority had 2 or more metastatic sites and previous therapies) GEC measured after 8§ weeks in
& phase II trial with thirty patients. In a second study with 55 late stage patients cetuximab led to
5 % RR and additional 11 % of SDs measured after 8 weeks. Similar response rates were
achieved in EGFR positive refractory mCRC patients where cetuximab was approved later in
this indication. '
Sunitinib and erlotinib were tested in late stage GEC patienits in different phase I studies with in
total some 150 patients. The DCR after 6-8 weeks varied between 16 and 39 % and the response
rate was reported between 3 and 7 %, respectively.

The phase Il objective response rate tor trastuzumab as secondary therapy in breast cancer was
11 % with in addition 9 % SD of > 6 months. For erlotinib in pretreated lung cancer a response
rate of 9 % was reported. Sorafenib achieved a RR between 2 % to 18 % in two phase Il trials in
renal cancer and for temsirolimus a RR of 7 % was reported in a ‘renal cancer trial. Later these
targeted theérapy compounds were further developed in combination with chemotherapy and.

became registered in these indications.

IMAB362 is a sate and effective antibody. As expected from the exquisite tissue-specificity of
the targeted surface molecule and the high precision binding of the antibody, the investigational
drug is well tolerated in comparison with other marketed targeted therapy. Moreover, in several
patients evidence for clinical activity has been observed, comparable or better to phase II results

of other already marketed tar'g_eted therapies.
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Example 5; IMAB362 induced nausea/vomiting

It was observed that .IMA_;BB62 induces nausea/vomiting up to NCI-CTC grade 3: The
symptomatology can be described as follows: (i) not dose-dependent, (ii) acute onset, mostly
within the tirst minutes of intusion, may continue after finalization of infusion, (iii) starts with
epigastric cramps, hypersalivation, (iv) vomiting may start without prodromi, (v) rare in patients
with total gastrectomy, (vi) reaction at first infusion indicative versus symptoms increase from

cycle to cycle.

The fact that these adverse reactions do rarely occur in patients, who have undergone total
gastrectomy, suggests that the underlying mechanism is an on-target effect. With IMAB362
vomiting is more frequent than nausea and is otten reported to occur without prodromal nausea.
Onset may be both acute as well as delayed. We hypothesize that small amounts of IMAB362
bind to restrictively accessible tight junction epitope. This results in a localized disruption of
tight junctions and leakage ot gastric acid leaks into submucosa. Resulting tissue reactions and

cramps initiate a nausea/vormniting cascade.

Thus, recommended countermeasures are efficient -antiemetic prophylaxis and gastric mucosa

protection.

For example, patients shall receive antiemetic prophylaxis prior to starting medication. For both
prophylaxis and turative intervention, a combination of a NK-1 receptor (e.g.
Aprepitant/Emend) and a 5-HT3 receptor blocker (e.g. Ondansetron/Zofran) are recommended
and may be extended with additional compounds. Antiemetic medication preferably is given for
at least the first three days of each cycle. Prophylactic administration of

butylscopolamin/buscopan shortly before each IMAB362 infusion may be considered.

Any measure for mucosal protection may reduce gastric symptoms. In this respect, proton pump
inhibitors and/or misoprostol may be used and may, for-example, be administered on days 1-2 or
3 of each cycle. Nonsteroidal anti-inflammatory drugs (NSAIDs) should not be used, but
acetaminophen is allowed. If acetaminophen is not etficient for pain management NSAIDs can

be used if required for pain management to avoid opioid treatment. Patients receiving NSAIDs

are preferably treated with proton pump inhibitors and/or Misoprostol.
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Thus, antiemetic prophylaxis and gastric mucosa protection may be started shortly before
IMAB362 infusion. For example, the following combination may be administered, intravenous
application being preferred:
» NK-I RA: e.g. Aprepitant/Emend (150 mg [V)
¢ 5-HT3 RA: eg. Palonosetron (0.25mg 1V), Ondansetron/Zofran (8mg
[V), Graniséetron (3mg IV)
»  butylscopolamin/buscopan

= Proton pump inhibitor: Pantoprazol/Pantozol
Optionally, Metoclopramid/MCP, Lorazepam, and/or Atropin may also be administered.
IMAB362 is an antibody, which relies dominantly on immunological modes of action, which

may be compromised by immunosuppressive compounds. For this reason, steroids should be

avoided in antiemetic prophylaxis and only used, if other compounds have failed.

Furthermore, exposure to IMAB362 should be attentive. For example, close monitoring in first

15-30 min is recommended. If necessary, intusion rate should be slowed (e.g. up to 4h instead 2

h) and infusion breaks should be included.

Antiemetic medication as well as gastric mucosa protection could be continued for e.g. up to day

3 of each cycle.
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Applicant's-or agent’s Irtérnationalapplication No.

file reference 342-77 PCT

INDICATIONS RELATING TO DEPOSITED MIGROORGANISM
OR.OTHER BIOLOGICAL MATERTAL

(PCT Rule !3his)
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- Mouse (Mus musculus) myeloma P3X63Ag8U.1 fused with mouse {Mus musculus) splenocytes

~ Hybridoma secreting antibody-ag_a'inst human claudin-18A2
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Nigwiber of Deposit™)

For receiving Office use only ‘For International Bureau iise only sme—————
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Auihorized officer Auithorized officer
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New International Patent Application
Ganymed Pharmaceuticals AG, et al.

~THERAPY INVOLVING ANTIBODIES AGAINST CLAUDIN 18.2 FOR TREATMENT OF

CANCER”

Our Ref.: 342-77 PCT

Adaditional 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 Zellkufturen GmbH

Mascheroder Weg 1b
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 44, linie 16
Qctober 19, 2005 DSM ACC2739 | page 44, line 17
October 19, 2005 DSM ACC2740 page 44, line 18
October 19, 2005 DSM ACC2741 page 44, line 19
October 19, 2005 ‘DSM ACC2742 page 44, line 20
October 19, 2005 | DSM ACC2743 page 44, line 21
November 17, 2005 DSM ACC2745 page 44, line 22
November 17, 2005 DSM ACC2746 page 44, line 23
November 17, 2005 DSM ACC2747 page 44, line 24
November 17, 2005 DSM ACC2748 page 44, line 25
October 26, 2006 DSM ACC2808 page 44, line 26
October 26, 2006 DSM ACC2809 | page 44, line 27
October 26, 2006 DSM ACC2810 page 44, line 28
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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
Freiligrathstrafie 12

55131 Mainz
DE
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Claims

1. Use of an antibody having the ability of binding to CLDN18.2 in the manufacture of a
medicament for treating or preventing a cancer disease in a patient, wherein the antibody is to

be administered so as to provide a serum level of at least 40 pg/ml.

2. The use of claim 1 wherein the serum level provided is between 40 pg/ml and 700
png/ml.,

3. The use of claim 1 or 2 wherein the serum level is provided for at least 7 days.

4, The use of any one of claims 1 to 3 wherein the antibody is to be administered at a

dose of at least 300 mg/m®.

5. Use of an antibody having the ability of binding to CLLDN18.2 in the manufacture of a
medicament for treating or preventing a.cancer disease in a patient, wherein the antibody is to

be administered at a dose of at least 300 mg/m”.

6. Use of an antibody having the ability of binding to CLDN18,2 in the manufacture of a
medicament for treating or preventing a cancer disease in a patient, wherein at least 50% of
the cancer cells of the _patiejnt are CLDN18.2 positive and/or at least 40% of the cancer cells

of the patient are positive for surface expression of CLDN18.2.

7. The use of any one of claims 1 to 6 wherein treatment of the cancer disease results in

achieving stable disease.

8. Use of an antibody having the ability of binding to CLDN18.2 in the manufacture of a

medicament for achieving stable disease in a cancer patient.
9. The use of claim 7 or 8 wherein stable disease is. achieved for at least 2 months.

10.  The use of any-one of claims 1 to 9 wherein the antibody is to be administered in a

single dose or in. multiple doses.
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11.  Use of an antibody having the ability of binding to CLDN18.2 in the manufacture of a
medicament for treating or preventing a cancer disease in a patient, wherein the antibody is to

be administered in multiple doses.

12.  The use of claim 10 or 11 wherein the antibody is to be administered in at. least 3

doses.

13, The use of any one of claims 10 to 12 wherein the doses of the antibody are to be

administered in time intervals of at least 7 days.

14.  Theuse of any one of claims 1 to 13 wherein the antibody is to be administered with
one or more selected from the group consisting of antiemetics, antispasmodics,

parasympatholytics and agents which protect gastric mucosa.

15.  Use.of an antibody having the ability of binding to CLDN18.2 in the manufacture of a
medicament for treating or preventing a cancer disease in a patient wherein the antibody is to
be administered with one or more selected from the group consisting of antiemetics,

antispasmodics, parasympatholytics and agents which protect gastric mucosa.

16.  The use of claim 14 or 15 wherein the antibody is to be administered to. the patient
with a neurokinin 1 (NK1) receptor antagonist such as Aprepitant (¢.g. Emend), a 5-HT3
receptor antagonist such as Ondansetron (e.g. Zofran), Granisetron (e.g. Kytril, Sancuso) or
Palonosetron (e.g. Aloxi), or a combination of two or more thereof, an antispasmodic such as
butylscopolamine (e.g. Buscopan) and a proton pump inhibitor such as Pantoprazole (e.g.

Pantozol).

17.  The use of any one of claims 1 to 16 wherein the antibody is to be administered by i.v.

infusion.

18. The use of claim 17 wherein the i.v. infusion is over a time period of between 1 and 4

hours.

19.  An in vitro method of determining the responsiveness of a cancer patient to {reatment

or prevention of a cancer disease comprising determining the blood level of one
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or'more markers in a sample obtained from the patient; wherein the one or more markers are
selected from the group consisting of CA 125, CA 15-3, CA 19-9, CEA, IL-2, IL-15, IL-6,
IFNy, and TNFa, and wherein said treatmerit or prevention of a cancer disease comprises the

administration of an antibody having the ability of binding to CLDN18.2.

20.  The method of claim 19 wherein the level is determined in a blood, plasma or serum

sample.

21.  The method of claim 19 or 20 wherein the one or more markers are selected from the
group consisting of CA 125, CA 15-3, CA 19-9, CEA, IL-2, IL-15, IFNy, and TNFa and a
decrease in the level of at least one of the markers following administration of the antibody

indicates that the patient is responsive to treatment or prevention of a cancer disease.

22.  The method of claim 19 or 20 wherein the marker is IL-6 and an increase in the level
of the marker following administration of the antibody indicates that the patient is responsive
to treatment or prevention of a cancer disease.

23.  An in vitro method of determining whether a cancer patient is amenable to treatment
or prevention of a cancer disease comprising determining the percentage of CLDN18.2
positive cancer cells in a sample obtained from the cancer patient, and wherein said treatment
or prevention of a cancer disease comprises the administtation of an antibody having the

ability of binding to CLDN18.2.

24.  The method of claim 23 wherein a level of at least 50% CLDNI18.2 positive cancer
cells indicates that the patient is amenable to treatiment or prevention of a cancer disease.

25.  The method of claim 23 or 24 wherein a level of at least 50% cancer cells which are
positive for surface expression of CLDNI18.2 indicates that the patient is amenable to
treatment or prevention of a cancer discase.

26.  The use of any one of claims 1 to 18 or the method of any one of claims 19 to 25,
wherein the antibody mediates cell killing by one or more of complement dependent
cytotoxicity (CDC) mediated lysis, antibody dependent cellular cytotoxicity (ADCC)
mediated lysis, induction of apoptosis and inhibition of proliferation.

27.  The use of any one of claims 1 to 18 and 26, or the method of any one of claims 19 to
26, wherein the antibody is an antibody selected from the group consisting of (i) an antibody
produced by and/or obtainable from a clone deposited under the accession no. DSM
ACC2737, DSM ACC2738, DSM ACC2739, DSM
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ACC2740, DSM ACC2741, DSM ACC2742, DSM ACC2743, DSM ACC2745, DSM
ACC2746, DSM ACC2747, DSM ACC2748, DSM ACC2808, DSM ACC2809, or DSM
ACC2810, (i) an antibody which is a chimerized or humanized form of the antibody under
(i), (iil) an antibody having the specificity of the antibody under (i), and (iv) an antibody
comprising the antigen binding portion or antigen binding site, in particular the variable
region, of the antibody under (i) and preferably having the specificity of the antibody under
(i)

28.  The us¢ of any one of claims 1 to 18, 26 and 27, or the method .of any one of claims

19 to 27 wherein the cancer is gastroesophageal cancer.

29.  The use of any one of claims 1 to 18 and 26 to 28, or the method of any one of claims.
19 to 28 wherein the cancer is.imetastatic, refractory or recurrent advanced gastroesophageal

cancer.

30.  The use of any one of claims 1 to 18 and 26 to 29, or the method of any one of claims
19 to 29 wherein the patient had prior therapy with at least one drug selected from the group
consisting of pyrimidine -analogs, platinum compounds, epirubicine, docetaxel and

detoxifying agents for antineoplastic treatment.

31.  The use of any one of claims 1 to 18 and 26 to 30, or the method of any one of claims
19 to 30 wherein the patient has an. ECOG performance status of between 0 and 1 and/or a

Karnofsky Index of between 70 and 100%.

32.  Theuse of any one of claims 1 to 18 and 26 to 31, or the method of any one of claims

19 to 31 wherein the patient is a human patient.

33.  The use of any one of claimis 1 to 18 and 26 to:32, or the method of any one of claims

19 to 32 wherein CLDN18.2 has the amino acid sequence according to SEQ ID NO: 1.



SEQUENCE LISTING

¢<110> Ganymed Pharmaceuticals AG

<120> THERAPY INVOLVING ANTIBODIES AGAINST CLAUDIN 18.2 FOR TREATMENT OF CANCER

<13e> 342-77 PCT

<158> PCT/EP2@13/000817
<151> 2013-83-18

<160> 50
<170> PatentIn version 3.5

210> 1

<211 261

<212> PRT

<213> Homo, sapiens

<400> 1

Met Ala Val Thr Ala Cys GIn Gly Leu Gly Phe val val ser Leu Ile
1 5 10 15

Gly I1e Ala ggy Ile 1le Ala Ala ;Er Cys Met Asp GIn ';'ll;p Ser Thr

Gln asp ls.gu Tyr Asn Asn Pro XS] Thr ala val Phe 2?" Tyr Gln Gly

Leu 15-59 Arg ser Cys val A,rs_-'g Glu Ser ser Gly gge Thr Glu Cys Arg
, 55

Gly Tyr Phe Thr Leu Leu Gly Leu Pro Ala Met Leu Gin Ala val Arg
65 .70 75 80

Ala Leu Met Ile val Gly Ile val Leu Gly Ala Ile Gly Leu Leu val
85 _ 90 a5

ser Ile Phe Ala Leu Lys Cys Ile Arg Ile Gly Ser Met Glu Asp Ser
100 105 110

Ala tys Ala Asn Met Thr Leu Thr Ser Gly Ile Met phe Ile val ser
115 120 125

Gly Leu cys Ala Ile Ala Gly val Ser val rhe Ala Asn Met Leu val
130 135 140

Thr Asn Phe Trp Met Ser Thr Ala Asn Met Thr Gly Met Gly Gly

145 150

od
v

Met val Gln Thr val GIn Thr Arg Tyr Thr phe Gly Ala Ala Leu phe
165 ' 170 175

val Gly Trp val Ala Gly Gly teu Thr Leu Ile Gly Gly val Met Met
180 ‘ 185 190
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. 342-77 . txt
Cys Ile Ala Cys Arg Gly Leu Ala Pro Glu GJu Thr Asn Tyr Lys Ala
195 ' 200 205

val ser Tyr His Ala Ser Gly His Ser val Ala Tyr Lys Pro Gly Gly
210 215 2%0

Phe Lys Ala ser Thr Gly Phe Gly Ser Asn Thr Lys Asn Lys Lys Ile
225 230 235 240

Tyr Asp Gly Gly Ala Arg Thr Glu Asp Glu val Gln Ser Tyr Pro Ser
245 250 255

Lys His Asp Tyr val
260

<210> 2

<211> 261

<212> PRT

<213> Homo sapiens

<4Q0> 2
ﬁet ser Thr Thr ;hr Cys. Gln val Va1.A8a Phe Leu Leu Ser {;e Leu
l Ay

Gly Leu A]a»ggy Cys Ile Ala Ala ggr Gly Met Asp Met ;Sp ser Thr

Gln Asp sgu'Tyr Asp Asn Pro XS] Thr ser val phe g}n Tyr Glu Gly

Lew Tro Arg Ser Cys Val Arg GIn Ser ser Gly Phe Thr Glu Cys Arg

Pro Tyr Phe Thr Ile Leu Gly Léu Pro Ala Met Leu Gln Ala val Arg
65 70 75 80

ATa Leu Met Ile val Gly Ile val Leu Gly Ala Ile Gly Leu Leu val
-85 90 95

Ser Ile phe Ala Leu Lys Cys Ile Arg Tle Gly Ser Met Glu Asp Ser
100 105 110

Ala Lys Ala Asn Met Thr Leu Thr Ser Gly Ile Met Phe Ile val Ser
115 120 125

Gly Leu Cys Ala ITe Ala Gly val Ser val phe Ala Asn Met Leu val
130 135 140

Thr Asn Phe Trp Met Ser Thr Ala Asn Met Tyr Thr Gly Met Gly Gly
145 150 155 160

met val GIn Thr val GIn Thr Arg Tyr Thr phe Gly Ala Ala Leu phe
Seite 2



val Gly Trp

cys Ile Ala

195

val ser Tyr
210

Phe Lys Ala
225

Tyr Asp Gly
Lys. His Asp

<210> 3
<211> 10
<212> PRT
<«Z213> Homo

<400> 3
Asp. Gln Trp
1

<210> 4.
<211> 11
<212> PRT
<213> Homo

<400> 4

Asn Ash fro

<210> 5
<211> 14
<212> PRYT
<213»> Homo

<400> S

Ser Thr Gln
1

<210> 6
<211> 13
<212> PRT
<213> Homo

<400> 6
Thr Asn Phe

165

val Ala
180
Cys. Arg

His Ala

ser Thr

Gly Ala

245

Tyr val

sapiens

ser Thr
5

sapiens

val Thr
5

sapiens

ASp Leu
5

sapiens

Trp Met

Gly

Gly

Sep

Gln

Ala

Tyr

Ser

Gly
Ley
Gly
215

Phe

Thr

ASD

‘val

Asn

Thr

Leu
Ala
200
His

Gly

Glu

Leu

Phe

ASNn

Ala

Thr
185

Pro

ser

Ser

Asp

Tyr

Asn

Pro

Asn

342-77.txt
170

Leu Ile Gly Gly val
190

Glu Glu THr Asn Tyr
205 ¢

val Ala Tyr Lys Pro
220

Asn Thr Lys ‘Asn Lys
235 '

Glu val GlIn ser Tyr
250

Asn
10

Tyr Gln
10

val Thr ATa val pPhe
10

Met Tyr Thr Gly
seite 3

175

Met

Lys

Gly

Lys

Pra

255

Met

Ala

Gly

Ile

240

ser



<210>
<211>
<212>
<213>

<400>

7

13
PRT
Homo

7

?sp Ser Ala

<210>
<211>
<212>
<213>

<400>

8

55
PRT
Homo

8

¥et Asp Gln

val Phe Asnh

Gly Phe Thr
35

Met Leu Gin
50

<210>
<211>
<212>
<213>

<400>

9
24
PRT
Homo

9

pha Ala Leu
1

Ala Asn Met

<210>
<21l>
<212>
<213>

<400

10
40
PRT

Homo

10

Ala Asn Met
1

Thr Gly Met

Gly Ala Ala

sapiens

Lys ala
5

sapiens
Trp Ser
S5

Tyr Gln
20

Glu Cys

Ala val

sapiens
Lys Cys
5

Thr Leu
20

sapiens
Leu val

-5
Gly Gly
20

Leu Phe

Asn

Thr

Gly

Arg

Arg

Ile

Thr

Thr

met

val

Met

GIn

Leu

Gly

Ala
55

Arg

Ser

Asnh

val

Gly

342-77.txt
10

Thr Leu_IBr ser Gly Ile

ASp Leu Tyr Asn Asn Pro val Thr Ala
10 15

Trp Arg Ser Cys val Arg Glu Ser Ser
25 30

Tyr Phe Thr Lteu Leu Gly Leu Pro Ala
40 45

Ile Gly Ser Met Glu Asp Ser Ala Lys
10 15

Gly

Phae Trp Met Ser Thr Ala Asn Met Tyr
10 15
GIn g?r val Gln Thr Arg ggr Thr pPhe

Trp
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35 40

<210> 11

<211> 153

<212> PRT

<213> Homo sapiens

<400> 11
Met Asp Gln Trp ger Thr GIn Asp Leu Igr Asn Asn Pro val Igr Ala
1 : :

val Phe Asn ;gr G¢1n Gly Leu Trp ggg'Ser cys val Arg gau Ser ser

Gly Phe ;gr Glu Cys Arg Gly Tgr Phe Thr Leu Leu g;y Leu Pro Ala
40 - .

Met Leu Gin Ala val Arg Ala Leu Met Ile val Gly ITe val Leu Gly
50 ' 55 60

Ala Ile Gly Leu Leu val Ser Ile pPhe Ala Leu Lys Cys Ile Arg.Lle
65 70 75 80

Gly ser Met Glu Asp Ser ATa Lys Ala Asn Met Thr Leu Thr Ser Gly
85 90 . 95

Ile Met Phe Ile val ser Gly Leu Cys Ala Ile Ala Gly val Ser val
100 1G5 110

Phe Ala Asn Met Leu Val Thr Asn Phe Trp Met Ser Thr Ala Asn Met
115 120 125

Tyr Thr Gly mMet Gly Gly met val Gln Thr val GIn Thr Arg Tyr Thr
130 135 140

Phe Gly Ala Ala Leu Phe val Gly Trp
145 150

<210> 12

<211> 107

<212> PRT ,
<213> Artificial

<220>
<223> Description of artificial sequence: Translation of PCR product

<400> 12
Arg Thr val Ala ?13 Pro Ser val phe ITe PHe Pro Pro Ser ESp Glu
3 10 5

Gln Leu Lys Sgr Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe
20 25 30
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Tyr Pro.ggg‘s1u Ala Lys va?,gén'Trp Lys. val Asp ggn Ala Leu Gln

s5er Gly Asn Ser Gin Glu ser val Thr Glu Gln Asp Ser Lys Asp Ser
60 .

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Ggu
' 75 ' 8
LyYS His Lys val Tyr Ala cys Glu val Thr His Gln Gly Leu ser Ser

85 20 95
pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 13

<211> 326

<212> PRT

<213> Artificial

<220>
<223> Description of artificial seguence: Translation of PCR product

<400> 13
Gly Pro Ser val ghe Pro Leu Ala Pro igr Sar Lys Ser Thr ssr‘G]y
) 1

Gly Thr Ala gaa Leu Gly Cys Lau ggl Lys Asp Tyr Phe PEO Glu Pro
21 . 3

val Thr ggT Sar Trp Asn Ser g]y Ala Leu Thr Ser Ggy val His Thr
0 4

Fhevggn Ala val Leu GIn ggr Ser Gly Leu Tyr ggr Leu Ser Ser val

val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn
65 70 75 ' 30

val Asn His Lys g;o Ser- Asn Thr Lys ggl Asp Lys Lys val Glu Pro
. 95

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
100 105 110

lLeu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125 '

Thr Leu Met Ile ser arg Thr Pro Glu val Thr Cys val val val aAsp
130 135 140

val Ser His Gglu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly
145 150 155 160

Seite 6
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val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Glin Tyr Asn
165 170 175

ser Thr Tyr Arg val val ser val Leu Thr val Leu His Gln Asp Trp
180 185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro
195 200 205

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu
210 215 220

Pro GIn val Tyr Thr Leu Pro Pro Ser Arg ASp Glu Leu Thr Lys Asn
225 230 235 240

GIn val ser Leu Thr cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
245 250 2535

Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
260 265 270

ThE Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
275 280 285

Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asp val phe Ser Cys
- 290 ' 295 300

ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
305 310 315 320

Sar Leu Ser Prao Gly Lys

<210> 14

<211l> 466

<212> PRT

<213> Artificial

<220>
<223> Description of artificial sequence: chimeric monoclonal antibedy

<400> 14
Met Glu Trp Thr‘grp val phe Leu Phe ieu Leu Ser Val Thr Ala Gly
1 ' 0 15

val His ser 58n val Gln Leu GIn G;n.Ser-G1y Ala Glu ;eu Met Lys - -
’ 2 0

Pro Gly gga ser val Lys Tle ggr Cys Lys Ala Thr Ggy Tyr Thr Phe
¢

seite. 7



Ser

Glu

65

Glu

Thr

Tyr

Gly

Phe

145

Leu

Trp

Leu

ser

Pro

225

Lys

Pro

Ser

Asp

Asn
305

Ser

50

Trp

Lys

Ala

Tyr

Thr

130

Pro

Gly

AsSn

Gln

sar

210

ser

Thr

Ser

Arg

Pro

290

Ala

Tyr

Ile
Phe
Tyr
Cys
Leu
Leu
ss
ser
Ser
195
Ser
Asn
His

val

Thr

275

Giu

Lys

Trp

Gly

Lys

Met

100

Ala

val

Ala

Leu
Gly
Ser
Leu
Thr
Thr

Phe
260

Pro

val

Thr

Ile

Glu

Gly

85

Gln

Arg

Thr

Pro

vai
165
Ala
Gly

Gly

Lys

Cys

245

Leu

Glu

Lys

Lys

Glu

Ile

70

Lys

Leu

Tyr

val
Ser
150
Lys
Leu
Leu
Thr
val
230
Pro
phe
val

Phe

Pro
310

Trp

35

Leu

ala

ser

Asp

sar

135

ser

Asp

Thr

TYF

GIn

215

Asp

Pro

Pro

Thr

ASn

295

Arg

Pro

Thr

ser

Tyr

120

Ala

Lys

Tyr

Ser

ser

200

Thr

Lys

Cys

Fro

Cys

280

Trp

Glu

Gly

Phe

Leu

105

Pro

Ala

ser

Phe

Tyr

Lys

Pro

Lys

265

val

Tyr

Glu

342-77.txt
val Lys GIn Arg 550

ser Gly Ser

Thr
90

Thr
Trp
ser
Thr
Pro
170

val

- Ser

Ile

val

Ala

250

Pro

val

val

Gln

Seite §

75

Ala
ser
Phe
Thr
ser
135
Gilu
His
Ser
Cys
Giu
235
Pro
Lys
val

Asp

Tyr
315

Asp
Glu
Ala
Lys
140
Gly
Pro
Thr
val
Asn
220
Pro

Glu

Asp

ASp

Gly

Asn

Gly

Thr

Thr

Asp

Tyr

125

Gly

Gly

val

Phe

val
205

val

LysS

Leu

Thr

val

285

val

Ser

His Gly
Asn Tyr
Ser Ser

95

Ser Ala
110
Trp Gly
Pro Ser
Thr Ala
Thr val
175

Pro Ala
190

Thr val
Asn His
ser Cys
Leu Gly
Leu Met
270

ser His

Glu val

Tht Tyr

Leu
Asn
80
Asn
val
Gln
vai
Ala
160
ser
val

Pro

R

Ile

Glu

His
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val vail ser val Leu Thr val Leu Wis GIn Asp Trp Leu Asn Gly Lys
325 330 335 ,

Glu Tyr Lys Cys Lys val sar Asn Lys Ala Leu Pro Ala Pro ITe Glu
340 345 350

Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr
355 360 365

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu
370 375 380

Thr Cys Leu val Lys Gly phe Tyr Pro Ser Asp 1le Ala val Glu Trp
385 390 395 400

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr pPro Pro val
405 410 415

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys teu Thr val Asp
420 425 430

Lys Ser Arg Trp Gln Gln Gly Asn val phe Ser Cys Ser val Met His
435 Co © 440 445

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
450 455 - ' 460

Gly Lysh
465

<210> 15

211> 467

<212> PRT
<213> Artificial

<220>
<223> Description of artificial sequence: chimeric monoclonal antibody

<400> 15
Met Asp Trp Leu ;rp Asn Leu Leu Phe Leu Met Ala Ala Ala G;n ser
1
ITe GIn Ala GIn Ile Gin Leu val Gln Ser Gly Pro Glu Leu LYS Lys
20 25 30
Pro Gly g;u Thr val Lys Ile ggr Cys Lys Ala Ser g;y Tyr Thr Phe

Thr ggn Tyr Gly Met Asn Egp'va] Lys Gln Ala ggo Gly Lys Gly Leu

Lys Trp Met Gly Trp Ile Asn Thr Asn Thr Gly Glu Pro Thr Tyr Ala
65 70 75 80
" sejte 9



Glu

Thr

Tyr

Gln

val

145

Ala

ser

val

Pro

Lys

225

Asp

Galy

11e

Glu

His
305

Arg

Lys

Glu

Ala

Phe

Gly

rhe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Asp

Asn

val

Glu

Phe

TYr

115

Thr

Pro

Gly

AsSN

Gln

195

Ser

ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Lys ggy Arg Phe Ala

Leu

100

Ala

Ser

Leu

cy's

Ser

180

Ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Ser

GIn

Arg

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

vai

Thr

val

325

Cys

Ile

Leu

Thr

Pro

150

val

Ala

Gly

Gly

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Asn

Gly

val

135

Ser
Lys
Leu
Leu
Thr
215
val
Pro
Phe
val

phe

295

Pro

Thr

val

Asn

phe

120

Ser

ser

Asp

Thr

Tyr

200

GIn

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

342-77.txt

Phe ser Leu Glu

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

LyS

Asn

Ala

sar

Phe

170

Gly

Leu

Tyr

Lys

Pro

250

Lys

val

Tyr

Glu

His
330

Asn

Ala

sar

Thr

155

Pro

val

ser

ile

val

235

Ala

Pro

val

val

Glin

315

Gin

Glu
Met
Thr
140
Ser
Glu
RAis
ser
Cys
220
Glu
Pro
Ltys
val
AsSp
300

Tyr

Asp

Lys Ala Leu

sejite 10

Thr

Asp

Asp

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

ASp

285

Gly

Asn

Trp

Pro

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Sar

Leu

Ala
350

Ala

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leuy

255

Leu

ser

Glu

Thr

Ash
335

Pro

Ser

Thr

Gly

ser

Ala

160

val

Ala

val

cys
240
Gly
Met
His
val
TYr
320

Gly

Ile



342-77.txt

Glu Lys Thr 1T1e ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn vai
355 360 365

Tyr Thr Leu Pro Pra Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser
370 375 380

teu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu
385 ' 390 395 400

Trp Giu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

val Léu Asp Ser Asp Gly Ser Phe Phe teu Tyr Ser Lys Leu Thr val
420 425 430

Asp Lys Ser Arg Trp GlIn Gin - Gly Asn val Phe sSar Cys Ser val Met
435 440 . 445

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
450 455 460

Pro Gly Lys
465

<210> 16
<211> 4865

212> PRT .
<«213> Artificial

<220> .
<223> Description of artificial sequence: chimeric monoclonal antibody

<400> 16
Met Glu Trp Ile grp Ile Phe Leu pPhe i%e.Leu ser Gly Thr Ala Gly

15
val #is Ser Gin val Gln teu Gln ggn Ser Gly Ala Glu ggu Ala Arg
Pro Gly Ala Ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 ' 45
Thr Asp Tyr Tyr Ile Asn Trp val Lys GIn Arg Thr Gty GIn Gly Leu
50 55 60
Glu Trp Ile Gly Glu Ile Tyr Pro Gly Ser Gly Asn Thr Tyr Tyr Asn
65 70 75 80

Glu Lys Phe Lys g;y Lys -Ala Thr Leu ggr Ala Asp Lys ser ggr ser

Seite 11



Thr

Tyr

Thr

Pro

145

Gly

Asn

Gln

ser

ser

225

Thr

ser

Arg

Pro

Ala

305

vai

Tyr

Thr

Ala

Phe

Thr
130

Leu.

Cys
ser
ser
ser
210
Asn
His
val

Thr

Glu
290

Lys

ser

Lys

Ile

Tyr
Cys
115

Leu

Ala

ey

Gly
ser
195
Leu
Thr
Thr
phe
Pro
275
val
Thr
val

cys

Ser
355

Met

100

Ala

Thr

Pro

val

Ala

180

Gly

Gly

Lys

Cys

Leu

260

Glu

Lys

Lys

Leu

Lys

Lys

Gin

Arg

val

Ser

Lys

165

Leu

Ley

Thr

vatl

Pro

245

Phe
val
Phe
Pro
Thr
325

val

Ala

Leu

ser

ser

ser
150

Asp

Thr

TYyr

Gln

Asp

230

Pro

Pro

Thr

Asn

310

val

ser

LyS

Ser

TYF

Ser

135

Lys

Tyr

ser

ser

Thr

215

Lys

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Gly

120

Ala

ser

Phe

Gly

Leu

200

Tyr

Lys

Pro

Lys

val

280

Tyr

Glu

His

Lys

103

Ala

ser

Thr

Pro

val

185

ser

Ile

val

Ala

Pro

265

val

val

Gln

Gln .

Ala
345

Pro

_ 342-77.txt
ser Leu Thr Ser Glu

Phe

Thr

ser

Glu
170
His
ser
Cys
Glu
Pro
250
Lys
val
ASp
Tyr
330

Leu

Arg

Asp

Lys

Thr

val

Asn

Pro
235

Glu

Asp

Asp

Gly

Tyr

Gly

140

Gly

val

Phe

val

val

220

Lys

Leu

Thr

val

val

. 300

Asn
315
Trp

Pro

GTu

ser

Leu

Ala

Pro

Seite 12

Asp

Trp

125

Pro

Thr

Thr

Pro

Thr

205

Asn

ser

Ley

Leu

Ser-

285

Glu

Thr

Asn

Pro

GlIn

365

ser
110
Gly
ser
Ala
val
Ala
190
val
His
Cys
Gly
Met
270
His
val
Tyr
Gly
Ile
350

val

Ala

Gin

val

ala

ser

175

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

LyS

335

Glu

Tyr

val

Gly

Phe

Lau

160

Trp

Leu

ser ...

Pro

Lys

240

Pro

5er

Asp

Asn

val
320
Glu

Lys

Thr



Met Gly Trp Ser
1

ser GIn
20

val His
Pro Gly Ala Ser
35

Thr
50

Glu Trp Ile Gly

65

Gln Lys Phe Lys

Thr Ala Tyr Met

100

cys Thr

Tyr
115

Tyr

ser Tyr Trp

Lau Pro Pro Ser Arg Asp Glu
370 375

Ccys Leu val Lys Gly Phe Tyr

385 390

Ser Asn Gly Gin Pro Glu Asn

405
‘Asp Ser Asp Gly Ser Phe Phe
420
ser Arg Trp GIn GIn Gly Asn
435

Ala Leu His Asn His Tyr Thr
450 455

Lys

465

<210> 17

<211> 467

<212> PRT

<213» Artificial

<220>

<223>

<400> 17

gys Ile 1le

val gln Leu

val Lys Leu

Ile Asn Trp

25
Ile
70

Asn Tyr

Asp Lys Ala

85

GIn Leu Ser

Arg ser

Trp

342-77 . txt

Leu Thr Lys Asn Gin
380

Pro-Ser Asp

Asn Tyr Lys

41Q

Leu Tyr Ser
425

val pPhe Ser
440

GIn Lys Ser

Ile

395

Thr

Lys

Cys

Leu

val
Ala val
Thr
Thr

Leau

val
445

Ser

ser’
460

Leu

pDescription of artificial sequence: chimeric

Leu Phe Leu val ala Thr

10

GIn Pro

25

Gln

ser
40

Cys Lys

val Lys GIn

Pro Ser Asp

Thr
90

Thr teu

Pro Thr

105

ser

Gly
120

Gly

Ala

Arg

ser

75

val

ser

Ala Glu

Ser Gly
45

Pro Gly
60 '

Tyr Thr

ASp Lys

Glu Asp

Asn Ser phe Asp

125

Seite 13

Pro.

Gln

S5ar

Ser Leu Thr

Glu
400

Glu Trp

Pro val Leu

413

val
430

AsSp Lys

Met His Glu

ser Pro Gly

monoclonal antibody

Thr Gly

Ala
15

Leu val arg

30

Tyr Thr Phe

Gly Leu

Asn Tyr Asn

80

Ser ser
95

ser

Ala val
110

Tyr Trp Gly



Gin

vai

145

Ala

sSer

val

Pro

Lys

225

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Ley
385

Gly

Phe

Leu

Trp

Leu

Ser
210

Pra:

Lys

Pro

Sear

290

Asn

val

Glu

Lys

Thr

370

Thr

Thr
Pro
Gly
Asn
Gin
195
ser
Ser
Thr

sar

Ar
275

' Pro

Ala

val

Tyr

Thr

355

Ledu

Cys

Thr

Ley

Cys

Ser

180

ser

Ser

Asn

His

val
260

qQ Thr

Glu

Lys

Ser

Lys
340

Ile

Pro

Leu

Lew

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe.

Pro

val

Thr

val
325

Cys

Ser

Pro

val

Thr
Pro
150

val

Ala

Gly

Gly

Ley

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

“va)

135

ser

Lys

Leu

Leu

Thr

Ser

ser

-Asp

Thr

Tyr
200

Gln

215

- val

‘Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

AFg

Gly

ASp

Pro

Pro

Thr

280

Asn

Arg

val

ser

Lys

360

Asp

Phe

342-77 . txt

ser Ala ser Thr Lys Gly Pro Ser

Lys
Tyr
ser
185
Ser
Thr
Lys
cys
Pro
265

Cys

Trp

Gl

L.eu

Asn

345

Gly

Glu

TYyr

Ser

Phe

170

Gly

Leu

Tyr

Lys

Pro

250

Lys

vail

Tyr

Glu

His

330

Lys

Gin

Leu

Pro

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

GIn

315

GIn

Ala

Pro

Thr

Ser

395

140

Ser

Glu

His.

Ser

220

Glu

Pro

Lys

vatl

Asp

300

Tyr

Asp

Lteu

Arg

Lys

380

Asp

Seite 14

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

AsSp

Gly

Asn

Tp

Pro

Glu

365

Asn

Ite

Gly
val
Phe
190
val
val
Lys
Leu
Thr
270
val
val
ser
Leu
Ala
Pro

Gln

Ala

Thr
Thr
175
Pro
Thr
Asn
ser
Leu
255
Leu
ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Ala
160
val
Ala
val
His
240
Gly
Met
His
vatl
Tyr
320
ly
Ila
vai
Ser

Glu
400



342-77.txt

Trp Glu Ser Asn Gly GIn Pra Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

val Leu Asp: Ser Asp Gly Ser Phe phe Leu Tyr Ser Lys Leu Thr val
420 425 430

ASp Lys Ser Arg Trp GIn GIln Gly Asn val Phe Sar Cys ser val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
450 455 4860

Pro Gly Lys
465

<2105 18
<211> 466

<212> PRT

<213> Artificial

<220> _
<223> Description of artificial sequence: chimeric monoclonal antibody.

<400> 18
Met Glu Trp. Arg ITe pPhe Leu Phe Ile Leu Ser Gly Thr Ala Gly val
1 5 10 15

His ser Gin 381 Gln teu Gln Gln ggr Gly Pro Glu Leu gg1 Lys Pro

Gly Ala ??r val Lys Met Ser Cys Lys Ala Ser Gly Tgr Thr pPhe Thr
. 40 4

Asp Tyr val Ile Ser Trp Val Lys GIn Arg Thr Gly G1n Gly Leu Glu
50 55 o0

Trp Ile Gly Glu Ile Tyr Pro Gly Ser Gly Ser Thr Tyr Tyr Asn Glu
63 70 75 80

Lys Phe Lys Gly gys Ala Thr Leu Thr Saa Asp Lys Sar Ser Asn Thr
5 95

Ala Tyr Met GlIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr
100 105 110

Phe cys Ala Arg Gly val Leu Leu Arg Ala Met Asp Tyr Trp Gly Gln
115 120 125

Gly Thr Ser val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ssér val
130 135 140

Seite 15



Phe

145

Leu

Trp

Leu

ser

Pro

225

Lys

Pro

Ser

Asp

ASn

305

val

Glu

Lys

Thr

Thr
385

Glu

Pro

Gly

Asn

GlIn

Sear

210

Ser

Thr

Ser

Arg

Pro

290

Ala

val

Tyr

Thr

Leu

‘370

Cys

Ser

Leu

cys

Ser

ser
195

ser

ASn

His

val

Thr

275

Glu

Lys

ser

Lys

Ile

355

Pra

Leu

Asn

Ala

Leu

180

ser

Leu

Thr

Thr

Phe

260

fro

val

Thr

val

Cys

340

Ser

Pro

val

Gly

Pro

val

165

Ala

Gly

Gly

Lys

Cys

245

Leu

Glu

Lys

Lys

Leu

325

Lys

Lys

Ser

Lys

GIn
405

Ser
150

L_ys

Leu

Leu

Thr

val

230

Pro

Phe

val

Phe

Pro

310

Thr

val

Ala

Arg

Gly

Pro

ser

Asp.

Thr

Tyr

aln

215

ASD

Pro

Pro

Thr

Asn

295

Arg

val

Sar

Lys

Asp
375

Phe

GHu

Lys

Tyr

ser

Ser

200

Thr

Lys

Cys

Pro

Cys

280

Trp

Glu

Leu

Asn

Gly

360

Glu

Tyr

Asn

342-77 . txt
Ser Thr ser Gly
155

Phe Pro Glu Pro
170

Gly val His Thr
185

Leu Ser Ser val

Tyr Ile Cys Asn
220

Lys val Glu Pro
235

Pro Ala Pro Glu
250

Lys Pro Lys Asp
265

val val val Asp

Tyr val Asp Gly

Glu GIn Tyr Asn

315

His GIn Asp Trp
330

Lys Ala Leu Pro
345

Gln Pro Arg Glu

Leu Thr Lys Asn
3380

Pro ser asp Ile
395

Asn Tyr Lys Thr
410

Seite 16

Gly

val

Phe

val

205

val

Lys

Leu

Thr

val

285

val

Ser

Leu

Ala

Pro

365

Gln

Ala

Thr

Thr

Thr

Pro

190

Thr

Asn

Ser

Leu

Leuy

270

ser

Glu

Thr

Asn

Pro

350

Ggln

val

val

Pro

Ala

val

175

Ala

val

His

Cys |

Gly

Met

His

val

Tyr

Gly

Ile

val

ser

Glu

Pro
415

Ala
160
ser
val
Pro
Lys

240

Gly .

Glu
His
320
Lys
Glu
TYP

Leu



342-77.txXt _
teu Asp Ser Asp Gly Ser Phe Phe teu Tyr Ser Lys Leu Thr val Asp
420 425 430 '

Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys ‘ser val Met His
435 440 445

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
450 455 460

Gly Lys
465

<210> 19

<211> 469

<212> PRT
<213> Artificial

<220>
<223> Description of artificial seguence: chimeric monaclonal antibody

<400> 19 ——_—
Met Asp Trp I]E'Erp;l1e Met Leu His &Su Leu Ala Ala Ala Igr Gly

Ile Gln Ser GIn Val His Leu GIn Gln Ser Gly Ser Glu Leu Arg Ser
20 25 30

pro Gly %Er ser val Lys Ley igr Cys Lys Asp Phe,ggp Ser Giu val

phe Pro phe Ala Tyr Met Sgr Trp I1e Arg Gin Egs Pro Gly His Gly
50 5 '

phe Glu Trp 1le Gly Asp Ile Leu Pro Ser Ile Gly Arg Thr Ile Tyr
65 70 75 80

Gly Glu Lys Phe g;u Asp Lys Ala Thr sgu Asp Ala Asp Thr ggJ Ser

asn Thr Ala Tyr Leu Glu Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala
100 105 110

I7e Tyr Tyr Cys Ala Arg Gly Glu Gly Tyr Gly Ala Trp Phe ATa Tyr
115 120 125 '

Trp Gly GIn Gly Thr Leu val Thr val Ser ala Ala Ser Thr Lys Gly
130 135 140

pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155 160

Thr ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro ¢lu Pro vatl
165 170 175

Seite 17



Thr

Pro

Thr

Asn

225

Ser

Leu

Ley

Ser

Glu

305

Thr

Asn

Pro

Gln

val

385

val

Pro

Thr

val
Ala
val
210
His
Cys
Gly
Mef
His
290
val
Tyr
Gly
Ile
val
370
Ser
Giu

Pro

val

ser
val

195
Pro
Lys
Asp
Gly
Ile
275
Glu
His
Arg
Lys
Glu
TYr
Leu
Trp
val

Asp

Trp

Leu

ser

Pro

Lys

Pro

260

ser

ASp

Asn

val

Glu

340

Lys

Thr

Thr

Glu

Leu

420

Lys

Asn

Gln

Ser

Ser

Thr

245

ser

Arg

Pro

Ala

val

325

TYr

Thr

Leu

Cys

ser
405

Asp

Ser

342-77.txt

Ser Gly Ala kgg Thr Ser Gty val

Ser

Ser

Asn

230

His

val

Thr

Glu

310

ser

Lys

ile

Pro

Leu

390

AsSh

Ser

Arg

ser

Leu

215

Thr

Thr

Phe

Pro.

val

295

Thr

val

cys

Ser

Pro.
375

val

Gly

Asp

Trp

Gly
200

Gly

Lys

Cys

Leu

Glu

280

LysS

Lys

Leu

Lys

Lys

360

ser

Lys

GlIn

Gly

Gln

440

Leu
Thr
val
Pro
Phe
265
val
phe
Pro
Thr
4
Ala
Arg
Gly
Pro
ser

425

Gln

Tyr

GIn

ASD

Pro
250

Pro

Thr

Asn

Arg

val

330

Ser

Lys

Asp

Phe

Glu

410

Phe

ser

Thr

Lys

235

Cys

Pro

Cys

Trp

Glu

315

Leu

Asn

Gly

Glu

TYr

Asn

rPhe

Lau

Tyr

220

Lys

Pro

Lys

val

TYr

300

Glu

His

Lys

Gln

Ley
380
Pro

Asn

Leu

Gly Asn val

Seite 18

ser

205

Ile

val

Ala

Pro

val

285

val

Gln

Gln

Ala

Pro

365

Thr

Ser

Tyr

Tyr

Phe

445

His
190
Ser
cys
Glu
Pro
Lys
270
val
ASp
Tyr
Asp
Leu
350
Arg
Lys
Asp
Lys
Ser

430

Ser

Thr
Qa]
Asn
Pra
o
Asp
Asp
Gly
Asn
Trp
Pro
Glu
Asn
Ile
Thr
415

Lys

Cy'S

Phe

val

val

Lys

240

Leu

Thr

val

val

ser

320

Leu

Ala

Pro

Ala
40
Thr

Leu

ser



342-77.txt

val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
450 455 : 460

”

Leu Ser Pro Gly Lys
465

<210> 20

«211> 240

<212> PRT
<213> artificial

<220>
<223> pescription of artificial sequence: chimeric monoclional antibody

<400> 20
Met Glu Ser Gln ;hr GIn Val Leu met ;er Leu Leu Phe Trp Vg] ser
15

Gly. Thr Cys Gly Asp 1le val Met Thr GIn Ser Pro Ser Ser Leu Thr
20 25 30

val Thr g;a Gly Glu Lys val Igr Met Ser Cys Lys Ser Ser Gln Ser
) . 45

Leu xggu Asn ser Gly Asn g:}n Lys Asn Tyr Leu -ggr- Trp Tyr GIn Gln

Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg

Glu Ser Gly val g;o Asp Arg Phe Thr ggy ser Gly Ser Gly ;gr AsSp

Phe Thr Leu Thr Ile Ser Ser val GIn Ala Glu Asp Leu Ala val Tyr
100 105 110

Tyr Cys GIn Asn Asp Tyr Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr
115 120 125

Lys Leu Glu Leu Lys Arg Thr val Ala Ala Pro ser val Phe Ile Phe
130 135 140

Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr Ala ser val val Cys
145 150 155 160

Leu Leu Asn Asn Phe Tyr Pro Arg GIu Ala Lys val GIn Trp Lys val
165 170 175

Asp Asn Ala Leu GIn Ser Gly Asn Ser Gln Glu Ser val Thr Glu GIn
180 185 190

Seite 19



_ 342-77 . tXt
Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200 205

Lys ATa Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His
210 215 ' 220

Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235 2490

<210> 21

<«211l> 235

<212> PRT

<213> Artificial

<220> ,
<223> Dpescription of artificial sequence: chimeric monoclonal antibody

<400> 21

Met His Phe GIn val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
5 10 15

val Ile Met ggr Arg Gly Gln Ile g§1 Leu Thr Gln ser ggo Ala Ile

Met Ser A;a Ser Pro Gly Glu Lys val Thr .Ile Thr Cys Ser Ala ser
3 40 45

ser ggr val Ser Tyr Met ?és Trp Phe Gln Gin Lgs Pro Gly Thr Ser
0 6d’

Pro Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly val Pro
65 70 75 80

Ala Arg pha ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
35 90 95

Ser Arg Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gin GIn Arg
100 105 ' 110

ser Ser Tyr Pro Pro Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
115 120 125

arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140

Gln Leu Lys ser Gly Thr ala Ser val val Cys Leu Leu Asn Asn Phe
145 150 155 160

Tyr. Pro Arg Glu Ala Lys val Gln Trp Lys val Asp Asn Ala Leu Gl
165 170 175

ser G1y Asn ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser
180 185 ' 190
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Thr Tyr Ser Leu Ser ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
195 200 205

Lys His Lys val Tyr Ala Cys Glu val Thr His G;n Gly Leu Ser Ser
220

210 215
Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235
<210> 22
<211> 234
<212» PRT
<213> Artificial
<220> L L ] .
<223> bpescription of artificial sequence: chimeric monoclonal antibody
<400> 22 '
Met Glu Phe Gin Thr Gin val phe val .Phe val-ieu..Leu Trp Leu Ser
1 ‘ 5 10 15

Gly val Asp ggy Asp Ile val Met ggr Gln Ser Gln Lysvgge Met Ser

Thr ser §§1 Gly Asp Arg val igr Ile Thr Cys Lys ﬁ;a ser Gin Aasn

val Agg Thr Ala val ala Egp Tyr Gln GIn Lys 250 Gly GIn Ser Pro
; 5 .

Lys Ala Leu Ile Tyr Leu Ala Ser Asn Arg His Thr G1¥ val Pro Asp
65 70 75 80

Arg phe Thr Gly ggr Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
: 90 95

Asn val GIn Ser Glu Asp Leu .Ala Asp Tyr Phe Cys teu Gln His Trp
100 105 110

Asn Tyr Pro Leu Thr phe Gly Gly Gly Thr Lys Leu Glu ITe Lys Arg
115 120 ' 125

Thr val Ala Ala Pro ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140

Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phé Tyr
‘145 150 155 160

Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Ash Ala Leu Gln Ser
165 170 175
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Gly Asn ser GIn Glu ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr teu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro
210 215 220

val Thr Lys Ser phe Asn Arg Gly Glu Cys

225 230

<210> 23
<211> 240

<212> PRT .
<213> aArtificial

<220>
<223> Description of artificial sequence: chimeric monacional antibody

<400> 23

Met Asp Ser Gin Ala Gln val Leu Met Leu Leu Leu Leu Trp Val Ser
1 5 10 15

Gty Thr cys-ggy Asp Ile val Met ggr GIln ser Pro Ser ggr Leu Ala

val ser gg] Gty Glu Lys val Igr Met Ser Cys Lys‘sgr ser Gln Ser
! 4

Ley Egu Tyr Ser Ser Asn(ggn Lys -Asn Tyr Leu Ala Trp Tyr GlIn Gln
60

Lys Pro. Gly Gln Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
65 70 75 80

Glu Ser Gly val ggo.Asp Arg Phe Thr SAy Ser Gly Ser Gly ;Er AsSp

phe Thr Leu Thr Ile Ser Ser val Lys Ala Glu Asp Leu Ala val Tyr
100 105 110

Tyr Cys Gln Gln Tyr Tyr Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr
115 120 125

Lys Leu Glu Leu Lys Arg Thir val Ala Ala Pro Ser val Phe Ile Phe
130 135 140

Pro Pro Ser Asp Glu GlIn Leu Lys Ser Gly Thr Ata Ser val val Cys
145 150 155 160

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val
165 170 175
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Asp Asn Ala Leu 6¢1In Ser Gly Asn ser GIn Glu Ser val Thr Glu GlIn
180 185 190

Asp Ser Lys Asp ser Thr Tyr Ser Leud Ser Ser Thr teu Thr Leu Ser
- 195 200 205

Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala cys Glu val Thr His
210 215 220

Gin Gly Leu Ser Ser Pro val Thr.Lys Ser Phe Asn arg Gly Glu Cys
225 - 230 235 240

<210> 24

<211> 240

<212> PRT. g
<213> Artificial

<220> . .
<223> Description of dartificial sequence: chimeric monoclonal antibody

<400> 24
Met GIu Ser GIn‘ghr GIn val Leu Met igr Leu Leu Phe Trp ¥§1 ser

. Gly Thr Cys ggy-Asp Ile val Met zgr Gin Ser Pro ser ggr Leu Thr

val Thr g;a Gly Glu Lys vail }gr Met Ser Cys Lys_igr ser Gln Ser

Leu-ggu Asn Ser ély Asn g;n Lys Asn Tyr Leu ggr Trp Tyr Gln GIn

Lys Pro Gly GIn Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
65 70 75 80

Glu ser Gly val ggo Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
90 a5

Phe Thr Leu Thr Ile Ser Ser val GIn Ala Glu Asp Leu Ala val Tyr
100 105 110 ‘

Tyr Cys Gln Asn Asp Tyr Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr
115 120 125

Lys Leu Glu Ile Lys Arg Thr val Ala Ala pro Ser Val Phe Ile pPhe
130 - 1357 140

Pra Pro Ser Asp Glu GIn teu Lys Ser Gly Thr Ala ser val val Cys
145 150 155 160
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Leu Leu Asn Asn

Asn Ala Leu

ASp
180

Asp Seér Lys Asp
195

Ala Asp Tyr

LyS
- 210

Gin Gly Leu Ser

225

25
239
PRT

<210>
<211l>
<212>
<213>

<220>
<223>

<400>
Met Asp Ser Gln
1 :

25

Gly
20

Gly Thr Cys

Ser

val Ala

Gly
35 '

Leu Leu Ash Ser

50

Lys pPro Gly GIn

65

Glu ser Gly val

Thr
100

Phe Thr Leu

Lys Gln

Tyr
115

cys

Glu Ile

130

Leu Lys

Pro ser Asp Glu

145

Phe

165

GIn

ser

Glu

Ser

Artificial

Tyr

ser

Thr

Lys

Pro
230

342-77.txt
Pra Arg Glu Ala Lys val
170 -

Gln

Gly Asn Ser GIn Glu Ser val
185

Tyr Ser Leu Ser ser Thr
200

215

val Thr Lys Ser Phe Asn

His Lys val Tyr Ala Cys
220

Ala Gglh val Leu Ile

5

Asp

Glu

Arg

ser

Pro

85

Ile

Ser

Arg

Gin

Ile

Lys

Thr

Pro

70

Asp

ser

TYyr

Thr

Leu
150

val

val

Arg

55

Lys

Arg

sSer

Asn

val

135

Lys

Met Ser

25

Thr
40

Lys Asn

Leu Leu

Phe Thr

GIn
105

val

Leu
120

Tyr

Ala Ala

ser Gly

Met

Pro

Leu
205

Glu

Arg
235

Description of artificial sequence: chimeric

Leu Leu Leu Leu
10

Gln Ser Pro Ser

ser
45

Ser Cys Lys

Ala
60

TYr Lau Trp

Ile Tyr Ala

75

Trp

Gly ser

90

Ser Gly

Ala Glu Asp Leu

Thr pPhe Gly Gly

val Phe

ser
140

Thr Ala ser val

155
Seite: 24

Trp Lys val

175

Thr Glu Gln

180

Thr Leu Ser

val Thr His

Gly Glu Cys

240

monoclonal antibody

Trp val ser
15

ser Leu Ala

30

ser Gln ser

Tyr Gln GlIn

Thr Arg

80

ser

Thr

Gly
95

Asp

Ala val

110

Tyr

Gly Thr Lys

ITe Phe Pro

Leu
160

val Cys
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Led Aspn Asn Phe Tyr Pro Arg Glu Ala Lys val GlIn Trp Lys val Asp
165 170 175

Asnt Ala Leu 61In Ser Gly .Asn Ser 6ln Glu Ser val Thr Glu Gln Asp

180 185 190
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205
Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His GIn
210 215 © 220
Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235
<210> 26
<211> 240
<212> PRT
«213> Artificial
<220> . | . | .
<223> Description of artificial sequence: chimeric monocional antibody
<400> 26
Met Asp Ser GIn Ala GIn val Leu Met Leu Leu Leu Leu Trp val ser
1 5 10 15

Gly Thr Cys g&y Asp Ile val Met ggr Gln Ser Pro Ser ggr Leu Ala

val ser gg] Gly Glu Lys val Thr Met Ser Cys Lys Sgr ser GlIn Ser
. 40 4

Lew Leu Tyr Ser Ser Asn GIn Lys Asn Tyr Leu Ala Trp Tyr Giln 61n
50 55 60

Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
65 70 75 80

Glu Ser Gly val ggo AsSp Arg Phe Thr ggy ser Gly ser Ala ;?r Asp

phe Thr teu Thr Ile Ser Ser val GIn Ala Glu Asp Leu Ala Asp Tyr
100 105 110

His Cys Gly GIn Gly Tyr Ser Tyr Pro Tyr Thr phe Gly Gly Gly Thr
115 120 125

Lys Leu Glu Ile Lys Arg Thr val Ala Ala Pra ser val Phe 1le pPhe
130 135 140

seite 25



342~77.txt.
Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser val val Cys
145 150 155 160

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Glin Trp Lys val
165 170 175

Asp Asn Ala Leu Gln Ser Gly Asn Ser GIn Glu ser val Thr Glu GIn
180 185 190

Asp Ser Lys AsSp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200 205

Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His
210 215 220

GIn Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235 240

<210> 27

<211> 240

<212> PRT

<213> Artificial

<220> : _ )
<223> Description of artificial sequence: chimeric menoclonal antibody

<400> 27

Met Asp Ser Gin g}a Gin val Leu Met Leu Leu Leu Leu Trp V?J Ser
10 1

Gly Thr Cys Gly asp Ileé val Met Ser GIn Ser Pro Ser Ser Leu Ala
20 25 30

val ser gg] Gly Glu Lys val Igr Met Ser Cys Lys-ggr Ser Gln Ser

Leu Leu Tyr Ser Ser Asn ggn Lys Asn Tyr Leu Ala Trp Tyr GIn Gln
50 60

Lys Pro Gly GIn Ser ;50 Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg

Glu ser Gly val ggo Asp Arg phe Thr g&y Ser Gly Ser Gly ;gr Asp

phe Thr Leu Thr Ile sér Ser val Lys Ala Glu Asp Leu Ala val Tyr
100 : 105 110

Tyr Cys GIn GIn Tyr Tyr Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr
115 120 125

Lys Leu Glu Leu Lys arg Thr val Ala Ala Pro Ser Val Phe Tle Phe
130 135 140
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Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr ATa Ser val val Cys
145 150 155 160

Leu Leu Asn Asn Phe Tyr Pro Arg Giu Ala Lys val GIn Trp Lys val
165 170 - 175

Asp Asn Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln
180 185 190

Asp Ser Lys Asp Sar Thr Tyr Ser Leu Ser SeE-Thr'Leu Thr Leu Ser
195 200 205

Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala cys Glu val Thr His
210 215 220

GIn Gly Leu Ser Ser Pro val Thr Lys Ser pPhe Asn Arg Gly Glu Cys
225 230 235 . 240

<210> 28

<211> 234

<212> PRT

<213> Artificial

<220> _
<223> Dpescription of artificial sequence: chimeric monoclonal antibody

<400> 28
met Glu Ser GIn Thr Leu val phe Ile Ser Ile Leu Leu Trp %gu Tyr
5 - _

Gly ala Aspgggy Asn Ile val Met ;gr GIn Ser Pro Lys ssr Met Ser
) _ s 3C

Met Ser ggl Gly Glu Arg val zgr Leu Thr Cys Lys Q;a ser Glu Asn

val ggl Thr Tyr val ser ng Tyr Gin Gln Lys pro Glu GIn Ser Pro
60

Lys teu Leu Ile Tyr gTy Ala Ser Asn Arg ;yr'Thr Gly val Pro ggp
70 : &

Arg Phe Thr Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser val Lys Ala Glu Asp Leu Ala val Tyr Tyr Cys GIn GIn Tyr Tyr
100 105 B 110

Ser Tyr Pro Leu Thr phe ‘Gly Ala Gly Thr tys Leu Glu Leu Lys Arg
115 120 125
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Thr val Ala Ala pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gin
130 135 . 140

Leu Lys Ser Gly Thr Ala Ser vdl val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160

Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn ser
165 170 175

Gly Asn ser GIn Glu ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His.Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser ser Pro
210 215 220

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 29

<211> 117

<212> PRT

<213> Artificial

<220> .
<223> Description of artificial sequence: Translation of PCR product

<400> 29

Gln val Gln Leu Gln GIn ser Gly Ala Glu Leu Met Lys Pro Gly Ala
1 5 10 is

Ser val Lys gge Ser Cys Lys Ala ;Er Gly Tyr Thr fhe ggr ser Tyr

Trp 1le g;u Trp val Lys GIn Arg Pro Gly His Gly.Leu Glu Trp Ile
40 45

Gly ?AU Ile Leu Pro Gly ggr Gly Ser Thr asn Tyr Asn Glu Lys Phe
, 60

Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 .80

Met Gln Leu Ser ggr Leu Thr ser Glu Sgp ser Ala val Tyr;ggr Cys

Ala Arg Tyr Asp Tyr Pro Trp Phe Ala Tyr Trp Gly GIln Gly Thr Leu
100 ) 105 110

val Thr val ser Ala
115
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<210> 30

<211> 118

<212> PRT

<213> Artificial

<220> _
<223> Description of artificial sequence: Translation of PCR product

<400> 30
Gln Ile Gln Leu-ga1 Gln ser Gly Pro Eau Leu Lys Lys Pro g;y Glu

Thr val Lys Ile Ser Cys Lys Ala ggr Gly. Tyr Thr Phe ;BF-ASH Tyr
20 ' : .

Gly Met Asn Trp val Lys G1n Ala Pro Gly Lys GTy-sgu Lys Trp Met
35 40

Gly Esp LTe Asn ThAr Asn ggr Gly Glu Pro Thr g%r Ala Glu Glu Prhe

Lys Gly Arg Phe Ala Phe ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr
65 70 . 5 80

Leu GIn Ile Asn ggn Leu Lys: Asn Glu ggp Thr Ata Thr Tyr g?e Cys

Ala Arg Leu Gly Phe Gly Asn Ala Met Asp Tyr Trp Gly Gln Gly Thr
100 105 110

ser val Thr val ser ser
115

<210> 31

<211> 116

<212> PRT

<213> Artificial

<220
<223> Description of artificial sequence: Translation of PCR product

<400> 31

GIn val GIn Leu GIn GIn Ser Gly Ala Glu Leu Ala Arg Prg Gly Ala
1 5 10 15

Ser val Lys %gu Ser Cys Lys Ala ggr Gly Tyr Thr phe ggr Asp Tyr

Tyr Ile gsn Trp val Lys Gln ﬁrg‘Thr Gly Gln Gly Lgu Glu Trp Tle
5 ' 0 45 i

Gly ggu Ile Tyr Pro. Gly ggr Gly Asn Thr Tyr Tyr Asn Glu Lys Phe
60
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Lys Gly
65

Met GIn
Ala arg
Thr val

<210>
<211>
<212>
<21.3>

<220>
<223>

<4005
GIn val
1

ser val
Trp Ile

Gly Asn
50

Lys Asp
65

Met Gln

342-77 . txt

Lys Ala Thr Leu Thr Ala Asp Lys Ser ser Ser Thr Ala Tyr
70 75 80

" Leu Ser Ser Leu Thr Ser Glu Asp Ser ala val Tyr phe Cys
85 90 95

ser Tyr Gly Ala Phe Asp Tyr Trp Gly GIn Gly Thr Thr Leu
100 105 110

ser ser
115

32

118

PRT
Artificial

pescription of artificial sequence: Transiation of PCR product

32

Gln Leu g?n GIn Pro Gly Ala g]u Leu val Arg Pro”G;y Ala
- 1

Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr ser Tyr
20 25 30

Asn Trp val Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Ile Tyr Pro Ser ?gp Ser Tyr Thr'Asn,Egr Asn GIn Lys Phe

Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
70 75 80

Leu Ser Ser Pro Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 920 95

Thr Arg Ser Trp Arg Gly Asn Ser Phe Asp Tyr Trp Gly GIn Gly Thr

Thi* Leu

<210>
<211>
<212>
<213>

<220>
<223>

100 105 110

Thr val Ser Ser
115

33

118

PRT
Artificial

pescription of artificial sequence: Transiation of PCR product
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<400> 33

Gln val GIn Leu GIn Gln Ser Gly Pro Gau Leu val Lys Pra g;y Ala
1

ser val Lys Met Ser Cys Lys Ala ggr Gly Tyr Thr phe Tgr Asp Tyr
20 3 '

val 1te ggr-Trp val Lys GIn Arg Thr Gly Gin Gly Leu Glu Trp Ile
40° ' 45

Gly ggu Ile Tyr Pro Gly ggr Gly ser Thr Tyr Tgr Asn Glu Lys phe
6

Lys Gly Lys Ala Thr Leu Thr ata Asp Lys ;Er ser Asn Thr Ala TYr

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser ala val Tyr Phe Cys
85 90 95

Ala Arg Gly val Leu Leu Arg Ala Met Asp ' Tyr Trp Gly GIn Gly Thr
100 105 © 110

ser val Thr val ser ser
115

<210> 34
<211> 120
<212> PRT
<213> Artificial

<220>

<223s> Dascription of artificial sequence: Translation of PCR. product

<400> 34
GIn val His Leu gln GIn ser Gly Ser Gau Leu Arg Ser Pro g;y ser
1

ser val Lys Leu Ser Cys Lys Asp Phe Asp Ser Glu val Phe Pro phe
20 25 30
Ala Tyr Met Ser Trp Ile Arg GIn Lys Pro Gly His Gly Phe Glu Trp
35 40 45

Ile Gly Asp Ile Leu Pro Ser Ile Gly Arg Thr Ile Tyr Gly Glu Lys
50 55 60

Phe Glu Asp Lys Ala Thr Leu Asp Ala Asp Thr val Ser Asn Thr Ala
65 70 75 80

Tyr Leu Glu Leéu Asri Ser Ley Thr Ser Glu Asp Ser Ala Ile Tyr Tyr
85 90. ' 95
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Gly Thr Leu val Thr val ser Ala

<210>
<211>
<212>

115

35
113
PRT

<213> Artificial

<220>
<223>

<400>

Description of artificial sequence: Translation of PCR product

35

120

342-77.txt v
Cys Ala Arg Gly Glu Gly Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Asp Ile val Met Thr GIn Ser Pro Ser Ser
1 5 10

Glu Lys
Gly Asn
Pro Pro

50

Pro Asp
65

Ile Ser

ASD Tyr:

LYS

<210>
<211>
<212>
<213>

<220>
<223>

<400>

val Thr Met Ser Cys
20

ggn LYS Asn Tyr Leu

Lys Leu Leu Ile Tyr
55
Arg Phe Thr ?3Y ser

ser val GIn Ala Glu
85

ser Tyr Pra Leu Thr
160

36

106

PRT
Artificial

pescription of artificial sequence; Translation of PCR product

36

Lys

Thr

40

Trp

Gly

Asp

Phe

Ser
25
Trp

Ala

Ser

Leu

Gly

ser

TYr

Ser

Ala

90

Ala

Leu Thr val -

Gln
Gln
Thr
n

val

Gly

ser

Gln

Arg
60

Asp

Tyr

Thr

Leu

Lys

Glu

Phe

Tyr

LYyS

Thr Ala
15
LLeu Asn
30
Pro Gly
Ser é1y
Thr Leu
cys Gln
95

Ley Glu
110

Gly

ser

Glin

val

Thr

80

Asnh

Leu

Gln Tle val Leu ghr GIn Ser Pro Ala Ile Met Ser Ala Ser Pro Gly
10 15

Glu Lys val Thr Ile Thr Cys ServA}a ser Ser Ser val Sgr Tyr Met
20 2 3
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‘ser Pro Lys Leu Trp Ile Tyr
45

His Trp Phe GIn Gln Lys Pro Gly Thr
35 4Q

ser Thr Ser Asn

Leu Ala Ser Gly val Pro Ala Arg phe Ser Gly ser
50 55 60

Gly ser Gly Thr ser Tyr Ser tLeu Thr Ile Ser Arg Met Glu Ala Glu
65 70 75 80
Asp ‘Ala Ala Thr

Tyr Tyr Cys GIn GIn Arg Ser Ser Tyr Pro Pro Thr
85 90 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 05

105
<210> 37
<211> 107
<212> PRT _ |
<213> Artificial
220> o .
<223> bescription of artificial seguence: Translation of PCR product
<400> 37
Asp ITa val Met Thr GIn Ser GTn Lys Phe Met Ser Thr ser val Gly'
1 5 10 15
Asp Arg val Ser Ile Thr Cys Lys Ala Ser GIn Asn val Arg Thr Ala
20 25 30
val Ala Trp Tyr Gln GIn Lys Pro Gly GIn Ser Pro Lys Ala Leu Ile
35 40 45
Tyr Leu Ala Ser Asn Arg His Thr Gly val Pro Asp Arg pPhe Thr Gly
50 55 60

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ite Ser asn val Gln ser
a5 70 75 80
Glu Asp Leu Ala Asp Tyr Phe Cys Leu GIn His Trp Asn Tyr Pro Leu

85 90 95
Thr phe Gly Gly Gly Thr Lys Leu Gluy Ile Lys

100 105

<210> 38
<211> 113
<212> PRT .
<213> Artificial
<2205 - e , |
<223> Description of artificial sequence: Translation. of PCR product
<400> 38
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_?sp‘lle val Met Ser Gln Ser Pro Ser igr Leu Ala val ser val Gly

Glu Lys val Thr Met Ser Cys LysS SE ser Gln Ser Leu 58” Tyr Ser
20 25

ser Asn GIn Lys Asn Tyr Leu Ala Trp Tyr G]n-Gln'kgs Pro Gly Gln
35 ' 40 i

ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr egg-G1u ser Gly val
50 55 :

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser ser val Lys Ala Glu Asp Leu Ala val Tyr Tyr Cys Gin Gln

Tyr Tyr Ser Tyr Pro Leu Thr phe Gly Ala Gly Thr Lys Leu Glu Leu
100 105 110

LyS

<210> 39
211> 113
<212> PRT
<213> Artificial

<2205 .
<223> Dpescription of artificial sequence: Translatjon of PCR product

<400> 39
Asp Ile val Met Thr Gin Ser Pro Ser Ser Leu Thr val Thr ?ga Gly
. 5

Glu Lys val ;hr Met Ser Cys Lys ggr ser Gin Ser Leu ggu Asn Ser
0

Gly Asn gén Lys Asn Tyr Leu Zgr Trp Tyr GIn GlIn kgs Pro Gly Gln

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
50 55 60

Pra Asp Arg Phe Thr Gly ser Gly Ser Gly Thr Asp Phe Thr teu Thr
B85 70 75 80

Ile Ser ser val GIn Ala Glu Asp Leu Alta val Tyr Tyr Cys Gln Asn
85 90 95

ASp Tyr Ser Tyr Pro Phe Thr pPhe Gly Ser Gly Thr Lys Leu Glu Ile
100 105 110
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Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gsp Ile val Met

40

112

PRT
Artificial

bescription of artificial sequence: Translation of PCR product

40

Description of artificial sequence: Translation of PCR product

Glu Lys val Thr Met Ser
20
Arg Thr grg Lys Asn Tyr
5
Ser Pro Lys Leu Leu Ile
50
Pro Asp Arg Phe: Thr Gly
65 70
ITe ser ser val Gln Ala
85
ser Tyr Asn Leu Tyr Thr
100
<210> 41
<211> 113
<212> PRT
<213> aArtificial
<220>
<223>
<400> 41

Cys

Leu
Tyr
55

Ser

Glu

Phe

ser Gln ser Pro
5

Lys

Ala

40

Trp

Gly

Asp

Gly

342-77 ,tXt

Ser Ser Leu Ala

ser seér Gln ser
25

Trp Tyr GIn Gln

Ala ser Thr Arg
60

Ser Gly Thr Asp
75

Ala val Tyr
90

Leu

Gly Gly Thr Lys
105 '

val
Leu
Lys
45

Glu

Phe

Tyr

Leu

ser Ala gly
15

Leu Asn Ser

30

Pro Gly G1n

ser Gly val

Thr

Thr Leu
30

Cys Lys Gln
95

Glu Ile
110

Lys

Asp Ile val Met Ser GlIn Ser Pro Ser Ser Leu Ala val ser val Gly
1 5 10 15

Glu Lys val thr Met Ser Cys Lys ggr ser GIn ser Leu
20 5

ser Asn GIn Lys Asn Tyr Leu

35

Leu Tyr Ser
30

Ala Trp Tyr GIn Gln Lys Pro Gly GlIn
49 ‘ 45

Ser ProfLys Leu Leu Ile Tyr Trp Ala Ser Thr Agg Glu Ser Gly val
55 60
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Pro Asp Arg Phe Thr Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr

65 70 75 80

Ile ser ser val GIn Ala Glu Asp Leu Ala Asp Tyr His Cys Gly GIn
85 30 95

Gly Tyr Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110

Lys

<210 42

<211> 113

<212> PRT

<213> Artificial

<220> ,
<223> Description of artificial sequence: Translation of PCR product

<400> 42
iSp Ile val Met'ger GIn Ser Pro Ser Ser Leu Ala val Ser ggl.sly

Glu Lys val ggr Met Ser CYS-LYS,ggr'SEP GIn Ser Leu ggu Tyr ser

ser Asn GIn Lys Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly Gln
35 ' 40 45

ser PSD Lys Leu Leu I]e'ggr Trp Ala Ser Thrrggg Glu ser Gly val
5 b(

PEo Asp Arg Phe Thr Gly ser Gly Ser Gly Thr Asp phe Thr Leu Thr
65 70 75 80

Ilé ser ser val ggs Ala Glu Asp leu géa val Tyr Tyr Cys g;n Gln

Tyr Tyr Ser Tyr Pro teu Thr Phe Gly Ala Gly Thr Lys Leu GTu Leu
' 100 105 110

Lys

<210> 43

<211> 107

<212> PRT

<213> Artificial

<220> )
<223> Description of artificial seguence: Translation of PCR product
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<400> 43

Asit I1e val Met'ghr GIn Ser Pro Lys igr Met sSer Met Ser Xg] Gly
l .

Glu Arg val Thr Leu Thr Cys Lys gga ser Glu Asn val ggl Thr Tyr

val ser Trp Tyr GIn GIn Lys Pro Glu GIn Ser Pro Lys Leu Leu Ile
35 40 45

Tyr g%y Ala Ser Asn Arg Tgr Thr gly val Pro gsp Arg Phe Thr Gly
5 0

ser Gly Ser Ala Thr Asp pPhe Thr Leu Thr Ile Ser ser val Lys Ala
65 70 75 80

Glu Asp Leu Ala gg1 TYr Tyr Cys Gln ggn Tyr Tyr Ser Tyr ggo Ley

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105

<210> 44

<213> 15

<212> PRT,

«213> Artificial

<220> .
<223> Epitope
<400> 44

Met Asp Gln Trp ser Thr GIn Asp Leu Tyr Asn Asn Pro val Thr
1 5 10 15

<210> 45

<211> 158

<212> PRT
<213> Artificial

<220> .
<223> Epitope.

<400> 45
Ser Thr Gln Asp Eeu Tyr Asn Asn Pro val Thr Ala val phe Agn
' 1

<210> 46
<211> 15
<212> PRT ,
<213> Artificial

<220> _
<223> Epitope

<400> 46
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Leu Tyr Asn Asn Pra val Thr Ala val Phe asn Tyr GIn Gly Leu
1 5 - 10 15

<210>
<211>
<212
<213>

<220>
<2235

<400>

47
15
PRT .
artificial

Epitope
47

Pro val Thr Ala val Phe Asn Tyr GIn Gly Leu Trp Arg Ser Cys
1 5 10 15

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
2223>

<4G0>

48

15

PRT
Artificial

Epitope
48

val Phe Asn Tyr §1n Gly Leu Trp Arg’%gr'CyS'Va1 Arg Glu Sgr
1

49

15

PRT .. .
artificial

Epitope
49

GIn Gly Leu Trp Arg Ser Cys val Arg Glu. Ser Ser Gly Phe Thr
1 5 10 15

<210>
<211>
<212>
<213>

<220>
<223>

<400

50

15

PRT .
artificial

Epitope
50

Arg Ser cys val Arg Glu Ser Ser Gly Phe Thr Glu Cys Arg Gly
1 5 10 15
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QUDAP
F.ECOGN[TION OF THE DCPOSIT QF MICR.OGRGAN’ISMEI
FOR.THE PURPOSES OF PATENT PROCEDURE Dokt
Sommlung ves. s

Mikraorgonismen
wrd Zoilclluren GmbM

INTERNATIONAL FORM'

Ganymed Pharmaceuticals AG

Freiligrathstr, 12 .
RECEIPT IN TRE CASE OF AN ORIGINAL DEPOSTT

55131 Mainz , ineurd purmant 1o Rule 7.1 by the
INTERNATIONAL DEPOSTTARY AUTHORITY

idomificd at the bottur: of this pige

1. IDENTIFICATION OF THE MICROORGANISM

[deniificMion reference givan bry the DEPOSTTOR: Accowion monbur given by tha
INTERNATIONAL DEPOSITARY AUTHORITY:

182-D1106-055
DSM ACC2737

. SCIENTIFIC DESCRIFHON-AND/OR PROPOSED TAXONOMIC DESIGNATION

The mismorganiam identificd under 1, skrove was accampanied by:

{x) nsciomific deseyipton
{ )} o preprsed =xonomie dosignation

{Murk with n crass where gplicsbic).

UL RECEIFT AND ACCEFTANCE

’\

@}mm Internationnl Depaslary Authority scespis the microorganism identified under 1. sbave, which was reeeived byitor 2005-10-19
(Date of the original deposit)|,

IV. RECEIFT OF REQUEST FOR CONVERSION

{date. of origina] depasis)

The microorganism idonficd mdar ['nbove wiis reseived by this ntomationa! Depoaitary Autherity'on
{intz of rezeipt of requea

and 4. request o CORVOrE the original deposit to & deposit uoder the Budapest Treaty was received by it on
for comversion). - .

V. INTERNATIONAL DEPOSITARY AUTHORITY

Names DSMZ—DEIJTSCHE SAMMLUNG VON Sigristurc(s) of peracn{s) having fhe power to ropresant the
MTRROCRGANIEMEN UND ZELLKULTUREN GmhH Intcrnationa! Deponitary: Authority or of avtharized offgialis):

Addrass Maschersder Wep 1b .
38124 Bruunschweig’ V é/ S
. - £~ AJ ‘

Sawx 2005-11-01

' Whete Rulc.6.4 () applivs, such date ia the dats on which the siarus of intemusional depaaitary nuthority was neguired,
Fomm DSMZ-BP/4 (sl pge) (22001



DSMZ ,

ONTHE INTERNATIONAL

EST TREATY
OGNTTTON OF THE DEPOSI DF MICROGRGANISMS P
REC PURPOSES OF PATENT PROCEDURE Samimling v @ ®
Mitranm

wad hﬂhutum GnhH
INTERNATIONAL FORM

Ganymned Phatmacenticals AG

Freiligrathstr, 12
RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

55131 Mainz issued pursuam 1o Rule 7.1 by th
' INTERNATIONAL Dr.rosmuw AUTHORITY

jdentificd at the howem of thic page

1. JOENTIFICATION OF THE MICROORGANISM

ci ‘%’nﬁﬁmﬁnn reference givenky the DEPOSTTOR: Acccanion num}l}:r Ennvm by th THO
]82'D1106-056 INTERNATIONA EPQS\TARY A RITY:
DsM ACC2738

. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONQMIC DESIGNATION

The micToorganiam identifed under I. abave was accompanied by

(%) asciemific dmcription
{ ) aprapatd ronomic desigriation

(Merk with 8 cross where applicable).

BRI RECEIPT AND ACCEPTANCE

T3his Intomational DcposmryAullmnfi accopls the microorganiam identified under 1..abave, which wes recoived by ic on 2005 10 19
o te of theoriginal dupmn)

IV. EECEIFT OF REQUEST FOR CONVERSION

{date of original doposit)

The microorganism jocntifisd pndsr § s0ove was-risejved by his Intenations) Dopenitary Authority oo
{dnte of reccipt of reguest’

and o request to convert the ariging deposit 6o o dépait snder the Budapcst Treaty was feseived by fton
Sor convesion),

V. INTERNATIONAL DEPCSITARY AUTHORITY

Narn=: DSMZ-DEUTSCHE SAMMLUNG VON Signatorc(s) of prrasri(s) hoving the power ta reprosent the
WMKROORSANTSMEN UND ZELLKULTUREN GmbH ‘frenatienal Depositary Authonty or of nuthorized efficial(s):

Addroes Muscheroder Weg {b
$-38124 Brnschwog : V‘ é‘j -
T . f :

Dz 200541 101

' Whers Ruile 6.4 (d) applics, such date e the dae on which the ameus of irtcmational depositary sthorizy Wy scquired,
Farm DSMZ-BP/4 (20fe page) 1272000



. BUDAPEST TREATY ON THE INTERNATIONAL DSMZ

RECOCNITION OF THE DF-‘T'O\'JT OF MICROQRGANT 5
FOR THE PURPDSES OF PATENT PROCEDURE ™ Davische
Sommiuag vou
Mikrorponiaman’

und Zellicuburen GmhH

INTERNATIONAL FORM
Ganymed Pharmatenticals AG

Freiligrathstr, 12
. ¢ . RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
35131 Mainz isvued pursuant ta Rule 7.4 by the
MIRNA'UONAI.DEPOST]‘ARY AUTHORITY
.identified o che bounm of this-page.

1 IDENTIFICATION OF THE MICROORGANISM

} IdeniBication referenee gives by he DEPOSITOR: Accerrion nomber given by the

182-D1106-057 INTERNATIONAL DEPCSITARY AUTHORITY:
DsSM ACC2738.

I SCIENTIFIC DESCRITION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism Idetificd under L sbove was accompavicd by:

{x) wccemific desiption
{ ) o proposed traonomic desipnotion

(Moek with e cross whers applicnblel

T, RECEIPT AND ACCEFTANCE

Thix Intcrnatianal Dcnnsu:.ry Authirity accepts the micronrganism identificd nndor [, above, svhich way reccived by ilon 2005- }O 19

Y
%ﬁ (Dnze of the otiginal depatit)’,

V. RECENT OF REQUEST FOR CONVERSION

(dace of original dzposit)

The misroorgnaizm idmificd unsier ] above war roesived by this Interontions) Deponitary Authority on
{dnz of roccipt of request

Bnd = request tp conven e origingl depenit 10 x deposit under the Budapost Troaty wak received by it on
for convetsion),

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signarre(s).of pemon(x) heving the power tn represent the

Name: SMZ-DEUTSCHE SAMML VOR
ame DEMZ-D e NG o - Inicrnarional Depositary Autharity or of authorzed officini(s):

MIKRQORGANISMEN UND ZELLKULTUREN GmbH

Address: hinschomd=r Weg I
D-3l5124 Brounschweig - V d‘j .
. C 4

Dater 2005-11-01

1

' Whetz Rule 6.4 (d) pplies. such dueeis thic dnse on which the starus of intemotionad deponieary svthority wat xequired.,

Farm DEMZER/4 (sok page) 1272001




m;m N DSMZ

ON
RECOGNITION QF THE DEPOSIT OF MICP.OORGA.NISMQ . .
FOR THE PURPUSES CF PATENT PRO _UW"&’“
Sammhmp von s
Mikroorgohionen

vorid Zollkuiran GmbH

INTERNATIONAL FORM

Ga’nymed Pharmaceutcals AG

Freiligrathstr, 12 .
1 o RECEIFT [N THE CASE OF m ORIGINAL DEPOSIT
55131 Mawz ‘ issicd prrsiant to Rule 7.1 by th
ATIONAL DF‘POSTTARY AUTHORITY
__idenhﬁed ot the botiarn of this page

L IDENTIFICATION OF THE MICROORGANISM

{_‘ R ::mi fication reforence. given by thie DEPOSITOR: Accrsaion number given by the
’ ONTERNATIOMAL DEPOS'ITARY AUTHORITY:

182-D1106-053

ﬁ%‘*"‘"

DsMm ACC2740

I SCENTIFIC BESCRUETION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I, sbove wis sccompanjed by

(x) sciatific descripiion
{ ) apropeacd toxonomic designation

{Mark with & crass where giplicablc).

TN. RECEIPT AND ACCEFTANCE

i3Thie Intonatonal D:pcumry)-umunryncccpu the microorganism {dentified undey 1, above, which was received by iton 2005-10-19
(T 'ﬂ: of the ariginal depait). )

TV. RECEIPT OF REQUIST FOB. CONVERSION

(date of original deposit)

The micrdorganism idemificd under I obove was received by this Inwmations! Depositary Authcrity on
{dare of récoipr of requese

and a rexucst to-convert the origing) doporit to's deponit under the Budapent Treaty was roceived by it an
for conwersion),

V. INTERNATIONAL DEPOSITARY AUTHORITY

Nsme: DSMZ-DEUTSCHE SAMMLUNG VON Signalore(s) of perstn(s) baving the powor to reproscat the
MUCROORGANTSMEN UND ZELLKULTUREN GmbH Intcrnnsiona} Depositary Autbosity st of nuthorized oificial(s)!

Addrnss: Mascherader Weg Ib
D-36124 Brumschweity V é/ ,..:;

Dot 2005-11-01

' Where Rule G.4 (d) applics, such dute i3 the dere on which the staiug of internationn] depositary authority was acquired
‘Form DSMZ-BP/4 (solepage) 122001



UDAPEST TREATY ON THE INTERNATIONAL | DSMZ@O |

nzcocnmon OFTHE DEPOSTT DF MICADORGANTIMS 5
THE PURPOSES OF PATENT PROCEDURE e em

Mikrearganlvman
ungf Tollkulturon GubH

INTERNATIONAL FORM

Ganymed Pharmacewticals AG
Freiligrathstr, 12

i : RECEIPTIN THE CASE OF AN ORIGINAL DEFOSIT
55131 Mainz . issucd purkisiat to Rule 7.1 by the A

INTERNATIONAL DEPOSITARY AUTHORITY
identificd acthe bottorn of this page

L IDENTIFICATION OF THE MICROORGANISM

(P
' Tdernifiemion referemce givem by the DEPOSTTOR: Atcession mumber given b
i ; _ : TOR: v
182-D 1106-059 INTERNATIONAL DEPOﬂTAE AUTHORITY:
DsEM ACC274!

i

. M. SCIENTIFIC DESCRITION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microcrganism idenified under L abgve wad accompanicd by:
(%) a stimtific description
( ) n proposed umonomic desipmelion

(Mark with a craxs whereapplicahla).

M, RECEPT AND ACCEFTANCE

{\Eg}n‘:s International Depositary Authority dcocpes the micrnorgnnism.identified under 1. abowe, which wos received by itan 2005-10-19
) (Dage of the original depmi),.

IV, RECEIFT QF REQUEST FOR CONVERSION

Thg micraorganiam ideatified under I above was reccived by this Internationa Depositary Authonity on @zm of original deposit)
ang a request te convert the ariginal deposit 108 Bepositunder tie Budapzst Trealy was seesived by it on (dae of recxipt of roquest
for canversioh).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signanne{g) of person(s) hnvmg the power to ropreeent die.

Hames L ot y AL Internaional Deposimry:Anthérity or of nutherized offi t:ml{:}

MIKROORGANISMEN UND ZELLKULTUREN GimbH
Addresa: Mascheroder Weg 1b ‘ .
D-38124 Brounschweig _ . .
: f G
& . :

Datz:. 3005-11-01

' Whiere Rulc G.4 (d) applics, aoch datc is the dae on which thc smeug of inicmaticn sl depgaitary mthority was scquired.
feron DSMZ-BP/4 (soicyege) 1272001



DSMZ

BUDAPEST TREATY ON THE INTERNATIONAL
R-ECD GNITION OF THE DBPOSIT OF MICROORGAN !SMS
FOR THE PURPOSES OF PATENT PROC o
Sammlung vaa
Mﬁrlaw-,:mmn
uewd Zeffkvtivran Gmbﬂ

NTERNATIONAL FORM
Gaaoyrned Pharmaceuticals AG
Freiligrathstr, 12 .
, ) P REC THR CASE OF ORIGINAL DEPDSIT
55131 Mainz B i RWIe T by tha A

INTERNATIONAL DSPOS%T ARY AUTHORITY
identificd at the borrom of this pege

‘. IDENTIFICATION OP THEMICROORGANISM'

Acctssian murnber gwm bythe

“mrification reference givea by the DEPOSITOR: O O LS EP LI TARY AUTHORITY:

182-D1106-062
DSM ACC2742

IL SCIENTIFIC DESCRIPTION AND/OR PROFOSED TAXONOMIC DESIGNATICN

The microorganion identified urder ], above wos secommanicd by:

{ x) »seientific description
{ ) = propoadsaxenompic deslgantion

{(Muck with a cross where spplicable].

01 RECEPT AND ACCEFTANCE

s intomational Depesitary Authiority Beccpts the migroorgenizm identified under L above, whish was roccived byitos 2005-10-19
“~Fhnee of the origing depasil).

V. PECEPT OF REQUEST FOR CONVERSION

The microergunism identified sndes1 ahove was feceived by this Intermadonal Depesiaaty Amtharity on {dare ofm‘igilnll dcpafil)
and B request ta canvert thearigingl deposit i o deposit under the Budspeat Treaty was recgived by iton {Bz2r af reooit oF reguest

fow conversion)

V. SINTERNATIONAL DEPOSITARY AUTHORITY

Sigmators(s) of persari|s) having the power to regresent

Hame: %%%%ﬁm%%%ﬁmm GmbE Interamional Depositary Authanity or of avtherized offi =m.’r(s):
Addross: Maschoreder Weg 1b
" D-3B124 Brumchwrig V 4 P4

N

Darz 2005-11-01

| Where Rule 6.4 (d) epplict, such date is the doeon which the satus oF internafionnl depositry suthosity svas acquirsd

Torn DSMZBP/4 (sole pages) 1272001



BUDAPEST TREATY DN THE- INTER.N INAL D SM Z

('OGNITIDN QOF THE DEFOSTT. OF. MICROGRGA.NISMS
FOR THE PURPOSES OF PATENT PROCEDURE e on

-Mlkraerponismen
und Zelllaisaras, GmbH

II‘ﬂ'ERNATIﬁNAL FORM

Ganymed Pharmaceuticals AG

Freiligrathstr, 12 ' .
55131 Mainz RECEIPT IN THE CASE OF AN ORIGINAL DEFOSIT
. issued pumuant ta Rule 7,1 by the
ATIONAL DEPOSITARY AUTHORITY
ideniificd at the howom of thix page

J. IENTIFICATION OF THE MICROORGANISM

g

[den’tiﬁcz.tiun" reference given by the DEPOSITOR: Accession fumber g
182-D11064067 Tl'wl'I'EPNA'ﬂDNAL DEPDSTTARY AUTHORITYV:
DEM ACC2743

TL SCIENTIFIC DESCRFTION AND/OR FROPOSED TAXGNOMIC DESIGNATION

The migtoorgnntsm idenificd pnder ), cbeve was sccompanicd by:

(x) asticnific desoription
{ ) apuoposed mxoncmaic designation

(Mark with & cross who epplicable),

m. RECEIPT AND ACTEFTANCE

{ @% This Internatianal anmmfy Authotity acéepes the mricroorpanism identified under [ above, which wir received by'iton 2005-10-19
(Daie of the original depesit)'.

V. RECEIPT OF REQUEST FOR CONVERSION

{date of eriginal deposit)

“The microorgaaism idmified tpder ] shave wat received by thia Intamational Dzpositary Authority on
{dnke of rrceipt of reuest

2nd n request to convotihe oripnal dopatit bo o dopesit under the Budnpest Tresty wie recrived by it on
far.conversion),

V. INTERNATIOGNALDEPOSITARY AUTHORITY

MName: DSMZIEUTSCHE SAMMLUNG VON Signarwre(r) of persom(x) tnving the power to ropronent the
MIKRMRIANEMEN UND ZELLKUL'IUREN GmbH imcmaticnal Depositary Authority ot of mthorized official(s):"

Address: Maschomder Weg 1b . . :
D-38124 Brattnschweig V W /:

Ourzz 2005-11-01

. Where Rule 6.4 {d) qiplics, mch datc i1 the daze on which the starus of inemarional depesitry nuthority was acquired.
Frorm DSMZ-BIVA (xale page) 122001



BUDAPEST TREATY OM THE INTERNATE D SMZ

RECOGNmON OF THE DEFPOSIT OF MICROORE'AN ISMS
FOR THE PURPOSES OF PATENT FROCEDURE i O @
Mikragrpapismen
und Zelthulturon GmbH

INTERNATIONAL FORM

Ganymed Pharmacewticals AG

Freiligrathsm, 12
RECEIPT IN THE CASE OF AN DRIGINAL DEPOSIT

55131 Mainz issucd pussuent 1o Rule 7.1 by the
N ATICNAL DEPOSIT ARY AUTHORITY

‘identified a1 the bottorn of this page

1 MENTEFICATION OF THE MICRCORGANISM

Identification reference given by the DEPOSITOR: Azcession pumber given by th
INTERNATIONAL DFPOSI‘I‘ARY AUTHORITY;

182-D758-03§
DsM ACC2745

0. SCIENTIFIC DESCRIFTION AND/OR FPROPOSED TAXONOMIC DESIONATION

The mitroorgenism idendfied wnder §, abave ws accompanied by:

{ } =ecimiificdescription
{ ) a proposcd taxonomie desigaation

{Nnrk with a cross where applicahle),

. RECEPT ANTY ACCEPTANCE

" This Intienetional Deposingry Authority acecpm the m:mnr;unnm identificd uiidor | above, which was recgived by it on 2005-1 1-17
{Daiz of Lhe prigingl deposit),

IV. RECEIPT OF REQUEST FOR CONVERSION

{date of ofigioal Aspesit)

The microorkuniam identificd under ] shove was received by this Intcmntional Deposirary Authority on
(date of recoipt of roquest

and'® reguest ta convert the original deposit ta 3 deposit under the Budapest Treaty was received by it oa
for cun\:mmn}

V. INTERNATIONAL DEPOSITARY AUTHORITY

Namer DSMZ.DEUTICHE SAMMLUNG VON Signuture(s).of person(s) having the power to represcnt-the
MIKROORGANISMEN UND ZELLKULTUREN GmbH . Inrernational Depositary Authicrity or of suthorized official{s):

Address; Maschaoder Weg ib /
D-38124 Brumechweig E// W /:
v ’ g— '

Oam 2005-12-05

Y Wiore Rulo 6.4 {d) applics, such date is the date on which the At of iniematioda) depozitary gnhority wos acquired,

Fom SHMZ-EP/4 (sole page) 1272000



EUDAPEST TREATY ON TH'E INTERNATIONAL
RECOGN‘H’!ON OF THE DEPUSIT OF MJCHOORGAN!SMS Druiiche
THE PURPOSES OF PATENT PROCEDURE Sommlong v88 -
Mikraerganicraen ‘
v Zellkulivion GmbH »
NERNAHUNAL FORM

Ganymed Pharmaceuticals AG

Freiligrathstr. 12
RECETIPT IN THE CASE OF AN ORIGINAL DEPQSIT

55131 Mainz
. issued pursuantto Rula 7.1 b
INTERNATIONAL DEPDSFI'ARY AUTHORITY

idcetificd at the botom-of this page

{EL? 1 IOENTIFICATION OP THE MICROORGANISM

Hentifjestion reference given by the DEFOSITOR; Agccasion number given by ih
INTERNATIONAL DE.FUSJTARY AUTHORITY:

182-D758-036.
DSM ACC2746

IL. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The micraorganism identified under J. above was sccompanicd by

{ ) =scienific description
{ ) =2proposcd mxonomic devignation

(Mark with & troge where zpnlicable).

T, RECEIPT AND ACCEPTANCE

£ )
~ This Inernational Dcpomm-y Authority rccopts the microorgonism identified undor 1 above, which was reccived by it on 7005-1 1-17
(Date of the originil depusit)’.

-IV. RECEPT OF REQUEST FOR CONVERSION

The microorganism identificd under I above was reccived by this Inlernational Depositary Ahﬂ:ority on (30t of ariginnd d;pmi:)
sncd & TSQUEST 1o Gonven the otiginal deposit to a depositunder the Budapest Treaty was reccivod by it on (chute of recsipt of roquest

for comveraion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

‘Name DSMZ-DEUTSCHE SAMMLUNG VON , Signature(s) of persan(s) having the power o repreacas the
MIKROORGANISMEN UND ZELLKULTUREN GmbH Internatianal Deponitary Authornity or of authorizod officisl(R):

Address: Maschersder Weg 1b y
D-38124 Brasmschwrig ./// U g é
e =

Date: 2005-12-05

" Where Rute 6.4 (d) appliss, such date it the date on which the matus of intersational dspouitary aulhority was acquiréd,
Form LSMZ-8P/4 (sske page) 122001



— DSMZ ,

UDAPEST TREATY ON THE ONAL
RI'.COGNfﬂON OF THE DEPOSIT OF MICRODRGAMSMS Dadtsche
FOR THE PURPOSES OF PATENT PROCEDURE e ven @ ®
Mlhrnnrgnmm\en
und {sHkulturan Gmhﬂ
INTERNATIONAL FORM

Ganymed Pharmaccuncals AG

Freiligrathstr, 12
RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

55131 Mainz ) issucd frursuaxt to Rule 7.1 by the
INTERNATIONAL DEROSITARY AUTHORITY

idcatified at the bottom of this page

@‘£ L IDENTIFICATION OF THE MICROORGANISM

- e

Idendfication reformee given by the DEPQSITOR: ' Acceszion aumbor ﬂ"gﬂpgy;;‘uv o
182-1¥758-040 INTERNATIONAL DEPOS RITY:
DsM ACC2747

. SCIENTIFIC BESCRIPTION ANIVOR PROPOSED TAXONOMIC DESIGNATION

The microcrgacism ideatficd under I, sbove was accompanicd by?

( ) uscimsfic description
N ( ) & proposcd taonomic designation

| [Mark with » cross wherespplicahie),

UL RECEWT AND ACCEPTANCE

{3
o
-7 This Inernationat Dcpomwy/tm.hnmy accépls the micraorganista idntifled under L above, which wos reeeived by it on, 2005-11-17

{Date of the original deposit).

IV. RECEIPT OF REQUEST FOR CONVERSION

{data af criginal depusit)

The micreorganism identificd under L above was tezeived by this Istemnatianal Dapasitary Authority on
{data of reeeipt of roquest

and 2 requent 1o canvert the original depoiit oo A depovit undee the Budapert Trooty wag réccived by it on
fér coaversian),

V. INTERNATIONAE. DEPOSITARY AUTHGRIY

Name: DSMZ-DELTSCHE SAMMLUNG VON Signacure(s) of serson(s) having the powsr 1o repreaent the
MIKROORGANTSMEN LIND ZELLKULTUREN GmbH Inrermartkomal Depesitiry Authenity or of suthorized ofGziaie);

Adldeesx: Majscheoroder Weyg b
. D=381248 Brounschweig: V U
", A -./r_:

Date: ‘2005-12-05

' Whers Rulo 6.4 {d) applics, such dste is the datc an which s satus of infcrmstionn! doposizary suthority was-acguired,

Form DEMZ-BPA (scle page) 127200l



DSMZ o

BUDAPEST TREATY ON THE INTERNATION.

RECOGNITIDN OF THE DEPDSIT OFMICROORGANISMS Bryulache
FOR THE PURPOSES OF PATENT PROCEDURE Sammiung vo
‘Mikmorganisman
‘und Zellkulrmnn Gth
INTERNATIONAL FORM

Ganymed Pharmaceuticals AG

Freiligrathstr, 12
RECEIPTIN THE CASE OF AN ORIGINAL DBPOSIT

55131 Mainz dssted pumoant to Rule 7,1 by the
) INTERNATIONAL DEPOSITARY AUTHORITY

identifred at the bottorn of This page

1 MENTIFICATION. OF THE MICROCRGANISM

I' . Idcntification reference given by the DEPOSITOR;: Accesgion mumber given by the
182-D1 ]06—061_ INTERNATIONAL DEPOSITARY AUTHORITY:
DSM ACC2748

. SCENTIFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under T, above was secompanied by;,

() & scimﬁﬁ;dc._scﬁptim
{ )} spmpescd mxonomic designation

{Mark with n'crom where ppllenble).

1. RECERT AND ACCEPTANCE

(3%19 Intarnadeanal Dq:asamy Authority aceepts the micioerganism identified under 1, above, which-was reccived By iton 2005-11-17
{Date of the oniprinal deposit)'.

TV. RECEIPT OF REQUEST FOR CONVERSION

‘The misrovrganism identificd under [ abave was toceived by this Intcmational Depositary Authority on- {date of original depesit)

und a request to convert the criginel deposit 10 ¥ depoesit under the Budapest Treaty svee rectived by it om (datz of receipt of roquest

forconversion} :

V. INTERNATIONAL DEFOSITARY AUTHORITY

Naite: DSMZDEUTSCHE SAMMLUNG VON Signatrc(s) of person(s) having ke power to represent the
MIKROORGANISMEN UND ZELLKULTUREN.GmbH Ioternetionnl Depositary Awtbority or of autherized official(s):

©Addreag: Masclicmder ¥y 1b
T-38124 Braunschweig. é/" @} -
- Z 4

Date; 2005-12-05

' Wiicre Ruic 6:4 (d) applict, auch datc is the date oo wihich she stos of interational deponitary enthacity was agquired,

Form DSMZ-BP/4 {sola page) 1272001



'3UDAPEST TREATY ON THE INTERNATIONAL D S MZ

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS Beatech
FOR THE PURFPOSES OF PATENT PROCEDURE s"' schu a
ammlung von @
Mikroarganiman

uod Zallkulluran GmbH

INTERNATIONAL FORM

Ganymed Pharmaceuticals AG
Freiligrathstr, 12
53131 Mainz

RECEIPT IN THE CASE OF AN ORIGINAL GEPOSIT

issucd pursuant to Rute 7.1 by the
INTERNATIONAL DEFOSITARY AUTHORITY

‘identified &t the bottem of this- page

I, IDENTIFICATION OF THE MICROORGANISM

I
&

Identification reference given by the DEPOSITOR:
182-D1106-279

1

Accession.number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

DsM ACC2808

1. SCIENTIFIC DESCRIPTION ANINOR PROPOSED TAXONOMIC DESIGNATION

The microorganisin identificd under . ebove was sccompanicd by:

(%} oscientific-destription
{ } aproposed taxonemic designation

{Mark wilh 2-crasg where npplicablc),

', RECEIPT AND ACCEPTANCE

{Enie ol the oiiginal deposig)':

This intcrmatianal Dmm:rnry Aurharity aceents the miceaarganisn identificd ander I above, which was rzecived byiton 2008~ 10-26

V. RECEIPT OF REQUEST FOR CONVERSION

fof conversion),

The miicreorganism id=ntificd under I above was reccived by this Intemational Dcposimry Auwthority an
and a request ko convert e ariginnt depesit o a deposil under the Budopest Treaty wasg réceived by it on

{date oforiginai depesit)
{date of reccipt of request.

V., INTERNATIONAL DEPQSITARY AUTHORITY.

DSMZ-DEUTSCHE SAMMLLUNG YON

Nanz:
MIKROZRGANISMEN UND Z=| L._KULTUREN GmbH

Addpags: [nhoiTenstr. 7 B
£-13124 Braunschiweig

Signature(s) of person(s) having the power to represent the
international Teposiary Authority or of nuthorized offi ::ml(s)‘

L el

Dete: 2006-11-08

Form DSMZ:RP/M (sole pnge) 08/2006.

' Where Rule 6.4 (d)upplir.s, such date is the dare on which the stnrus of intemztional depositary suthority wos acquired,



APEST TREATY ON THE INTERNATIONAL
RECOGN)TTON OF THE DEPQSIT OF MIC‘ROORGAN ISMS
R THE PURPOSES OF PATENT PROCED

INTERNATIONAL FORM

Ganymed Phamacenticals AG
Freiligrathstr. 12
55131 Mainz.

DSMZ ,

Oeuvtacha e
Samrlung von
Mikraorgonismen @
und Zallkylicran GmbH o

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSTT

issued pursuans ta Rile 7.1 by the
DNTERNATIONAL DIZPOSI'T ARY AUTHORITY
ideniified at the battom of this page

I. WENTFICATION.OF THE MICROURGANISM

4. ) Idemtification reference given by the DEPOSITOR:
182-D1106.294

Accession number given by the

INTERNATIONAL DEPOSITARY AUTHORITY:

DSM ACC2809

M. SCENTIFC DESCRIPTION AND/OR PROPOSED TAXQONOMIC DESIGNATION

The microorgonism identified tnder L. tbove was accompanied by;

(% ). sscientific description
{ ) aproposed taxonamic designation

{Mark with a cross where applicable).

1M1, RECEIPT AND ACCEPTANCE

{Date of the arrginal deposar)’.

i A . . . L. i . . i
:%! This inzmmianal Depository Authority aceeprs the miicreorganism jdentificd under [ above, which wag received by it on- 2006-10-26

V. RECEIPT OF REQUEST FOR.CCNVERSION

jor conversian),

The sicroorgonisim identified under ! nbove wrs reccived by this Internazional Dcpasiu:ry Authority en’
and A request 10 canvert the arigingl deposit o depusit under the Budnpest Treaty wag reeeived by iton

{datc of original deposit)
(dale of receipt of request

V. INTERNATIONAL DEPOSITARY AUTHORITY

Naiie: DSMZ:DEUTSCHE SAMMLUNG VON
MIKROORGANISMEN UND ZELLKULTUREN GiubiH

Address: Inhoffenser: 7 8
C-38 124 Braunachweig

Sigmatoreds) of person(s) having the power to represent the
limcenationnl Depositary Authority or of authorized atficialis);

L Ly

Date: 2006-11-08

Form DSMZ-BP/A (sale papc) 0872006

' Where Rule 6.4 () appifes, such dote is thic date on which the status ol inemational depositary-outhority was acquited.



BUDAPEST TREATY ON THE INTERNATIONAL- D S M Z

R.I'.'COGNTTION OF THE DEPOSIT OF M ICKODRGANISMS
R THE PURPOSES OF PATENT PROCEDURE Dauticha. @
Somatung von @
. Mikroorpgnismen
und Zallkeiuran GmbH
INTERNATIONAL FORM

Ganywned Pharmacenticals AG

Freiligiathstr, 12
RECEIPT N THE CASE OFAN- DIUGINAL DEPOSIT

= 1 Mai
55131 n3 issued pursugal o Rule 7,1 by the
INTERNATIONAL DEPOSITARY AUTHORITY

identified at the botiom of thiz page

I. IDENTIFICATION OF THE MICROORGANISM

) Identification ieferenee given by tie DEPOSITOR; Aczession-number given by the
' INTERNATIONAL DEPOSITARY AUTHORITY:

182-D1106-362
DsM ACC2810

1, SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXOINOMIC DESIGNATION

The micraorganism identified under |, nhove wes nccnmpmied by:

(%) #3cientific deseriptian
{ ) sproposedtaxmomic designation

{Mark with a ¢ross Where applicable),

It RECEIPT AND ACCEPTANCE

Thiis lntcreational Depasitnry Authoriry accepts the microorganism identificd under [. above, which wag received by-it an 2006-10-26
(Dm: of the onyival icposn)’, )

TV. RECEIPT OF REQUEST-FOR CONVERSION

{date of original deposit)

The microorganism identificd under | nbove was received by this lylemationsl Depositary Authority-on
(date of receipl-of reauest

and g roquest 19 cosven Ihe original deposil 1o o-deposil under the Budapest Trenty was recoived by it on
foe convearsion).

f’v. INTERNATIONAL DEPGSITARY AUTHORITY

Signaturels) of person(s) having the pewee to represent the

" Nome:. DSMZ-DEUTSCHE SAMMLUNG VON
tremationn! Depasitary Authority orof autharized official(s):

MIKRODZGANISMEN UND ZELLKULTUREN GmbH

Addresss Inhoffenstr. 7.8 -
D381 24 Braunschweig )
'é.'“&
L4 d

Date: 2006-11-G8

Y Where Rule 6.4 () applies, such fate is the date an which (he status of intcasatignsl dopositary outhosily was equired.

Form DSMZ-BP/4 fsole pagc) 0B/2006



BUDAPEST TREATY ON THE INTERNATIONAL D s M Z

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS Davtsch
FOR THE PURFOSES OF PATENT PROCEDURE Soarlen 2 van @ e

Mikroorgonizman

und Zafliobioan GmbH

INTERNATIONAL FORM
Ganymed Pharmaceuticals. AG
Freiligrathstr. 12
55131 Mainz
VIABILITY STATEMENT

issucd pursuant tn Rule 10.2 by the
(INTERNATIONAL DEPOSITARY AUTHORITY

identificd at the bowom of this page.

Bl

 DEPOSITOR

T JDENTIFICATION OF THR MICROORGANISM

Mames

Address:

Ganymed Pharmaccuticals AG
Freiligrothar, 12
55131 Mainz

Accesnian number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

DSM ACC2737

Date nf the depaosit or the tranafer's

2005-10-19

UL VIABILITY STATEMENT

(

The viabifity of the microorganise identifiod nader IT abave was 1eeted on
On that dare, the said microorganisnm woa

¥ nolonger vinable

2005-10-19 .

- CONDITIONS UNDER WHICH THE VIARILITY TEST HAS BEEN PERFORMED"

V., INTERNATIONAL DEPOSITARY-AUTHORITY

Nume:

Addrest:

PSMZ-DEUTSCHE SAMMLUNG VON
MIKROORGANISMEN UND ZELLKULTUREN GmbH

Magenzroder Weg 1b
D:38)24 Basupschiweig

Signature(s) of prractys) having the power ta repreRct the
Inicrnatiorisl Dopositacy Authority of.of authorizcd affieial(s):

L Gl

Date: 2005-11-01

' Indicate the dete of original depasit of, where & new depaisit or 2 ranafer hag hoen made, the moscresen relevant date {date of the new deposit or dote
of the: tranafer).

. e

Form. DSMZ-BP/ (sl vage) 12/2001

In the cases referned to in Rola 16.2(a) (if) and (iif), rafer 1o the most recone viability tese

Mark with a croas the spplicable hix
Fill in if the ihformatidn hins boén requasted snd if the rosults uf the eat wore negmtive.



BUDAPEST TREATY ON THE INTERNA D s M Z

RECGONITION OF THE DEPOSH OF MICROORGANISMS Dactsche @
@

FOR THE PURPOSESR OF PATENT PROCEDURE Sommlunp yon
Mitrgorganisman

ynd Zallkuluren GmbK

INTERNATIONAL FORM *
Ganymed Pharmacsuicals AG
Freiligrathstr, 12
55131 Mainz ‘
VIABILITY STATEMENT

{ssued puuent to Rile 10.2 by the
INTERNATIONAL DEPQSITARY AUTHORITY

idenaificd at the battom of this page

,JL DEPOSITOR:

J1, IDENTTFICATION QF THE MICRDOROANISM

Namet Ganymed Pharmaczuticals AG Acccssion numbor given by the
. Freiligrathse, 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Address 55131 Mainz
‘ DSM ACC2738

Date of the deposit or the ansficr';

2005-10-19

T, VIARTLITY STATEMENT

The viability of the inicroorgabism idemificd undor Mahove wos estedon 2005-10-19
On that dare, the safi microorganism vas

A

{x) visble

{ ) nolongorviahle

V. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS REEN PERFORMED"

V. INTERNATIONAL DEPOSITARY AUTHORITY

1 Name:

Addresg:  Maschemder Wep 1h y .
D-33124 Braunschwelg : V M - ::
- " ‘/.P

DSM2-DEUTSCHE SAMMLUNG VON Signarune(s) of persanis) having the pawer to reprencrt the
International Depanitsry Authdrity or of sutharizad offictal{s):

MIKRCORGANISMEN UND ZELLKULTUREN GmbH

Bae 20035-11-01

-}du:az.. the date of original denosit or, where & now depesit or o tramsfer ks roen macde, the maat roeent rolovant date [datc-af the new acpon! ar damy
of ‘e wramsic).
in the cages refored to in Rale: ]Ubl.(l) {ii) and (3if), refor 1o the mont recent viability 1e8t.

Marke with & cros tie apalicable box.
Fill in if the infommation bhas been requestied and if the results of the test Were negative.

Form DSMZ-BP/ [snl¢ page) 127200}



BUDAPEST TREATY ON THE INTERNATIONAL D S M . 2 ‘

RECQGNTTION OF THE DEPOSIT-OF MICROORGANISMS Sounche
EOR. THE PURFOSES OF PATENT PROCEDURE. e o v

. Mikroorpenizmen
und Zalikulruran GmbH

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathstr, 12 .
55131 Mainz
VIABILITY STATEMENT

inaucd purmssant to Rule 10.2 bythe
- INTERNATIONAL DEPOSITARY AUTHORITY

idenzified a1 the bowrom of this page

T, IOENTIFICATION OF THE MICROORGANTIM

L. DEPOSITOR

Ganymed Phaymaceuticals AG Acésssion number given by th
Freiligrathstr, 12 INTERNATIONAL, DEPOSTTARY AUTHORITY:

AMdres: 55131 Mainz : DSM ACC2739
Dare of the degosit or the mamsfer':

Name:.

2005-10-19

I VIABILITY STATEMENT

The viabilizy of the microerganism. identified under IT abave was teated on 2005-10-19 .
On that datg; the peid:microorganism was

{x) viabke

(. }' nolongersiable

3
(:% IV. CONDITIONS UNDER WHICR THE VIABILITY TEST HAS BEEN PERFORMED'

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signawre(s) vf poson(s) having the power 1o ropreaent. the

Nommw:; DSMZ.DEUTSCHE SAMMLUNG YON
Intematienal Depositary Autharity or of authorized of‘mu(e)

MIKROORGANISMEN UND ZELLKULTUREN GmbH
Address: Mascharador Weg th
38124 Briwnsshweig C/ .
- z 4

pue: 2005-) 1-01

! Indieate the date of ariginal deposit or, whcrc 4 new deposic or a ransfer hns bern madz, ‘Jw most. reoent relovant date {date of the sew deposit or date
of the transfer]),
In the cadcs referred to in-Rula10.2¢a) {ii).and (31), refer to the most recent virhilizy wat,

: 'Mnrk'w:zh 8 erom the applicabls hox.
‘4 Fill in if the infammation has bhoen requestcd ang if the results of the 1ot were negative.

Form DSMZ-BP/9 (role page) 1272001




BUDAPEST TREATY ON THE INTERNATIONAL D s M z

RECOGNITION OF THE DEPOSIT OF MICROORGANISMSE Davischa 2] ®
FOR THE PLIRFOSES OF PATENT PROCEDURE Sommlung von
. Mikraorganizmen @
und Zaltkuliyien GrbH =
INTERNATIONAL FORM

Ganymed Pharmaceuticals AG

Freiligrathstr. 12

55131 Mainz

VTABIITY STATEMENT

13sucd pursuant to Rule 10,2 by the
* INTERNATIONAL DEPOSITARY AUTHORITY
identificd at the botiom of this prge

{38 1. DETOSTTOR 1T, TOENTIFICATION OF THE MICROORGANISM
" Namie: Ganymed Pharmaceuticals AG Accoasion ntumber given by the
' Freiligrathstr, 12 INTERNATIONAL DEPOSITARY AUTHORITY:
Addreae (v
. 13
35131 Mainz DSM ACC2740
Date of the depesit ot the asfer’s
2005-10-19
T VIABILITY STATEMENT
The vinbility of the microorganism fdentified under 17 above waa tated on 2005-10-19 L

Un that daea, the said microotganism was

(x}" viable

¢ )* no longer vigkle

o
( #5 {TV. CONTITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED!

V. INTERNATIONAL DEFOSTTARY AUTHORITY

Name: ESMZ-DEUTSCHE SAMMLUNG VON Signanure(¢) of person(s) having the power ta roprerent the
MICROORGANISMEN UND ZELLKULTUREN GmbH Intomational Dzposinry Authority or of suthorined official(sk

Address:  Mascherode Weg 1b
D-38124 Brminachweig C.. -~

Dae: 2005-11-01

Indicate the dete of oci ginal deposit of, where o new d=poit or a transfer has beer mode. the mast recane seievane date {date of the pow depesitar gate

. af the transter).
¢ in the coxer rorerred to in Rule 10.2(0) (i1) and (Gli), rofer to the most reecnt vinbility wwat.

‘ ‘Mark with a cross the applicabic box. ) .
‘ Fill in'if the-information bos benn roequeated and if the reeulty of the test wore ncgative.

Form DSMZ-BP/ (suic page) (21200



‘BUDAPEST TREATY ON THE INTERNATIONAL D S M z

RECOUNTTION OF THE DEPOSIT OF MICROORGANISMS ®
FOR THE PURFOSES OF PATENT PROCEDURE ?:::;flt:. von @ @

: Mikroprganlimen } @

und Zailkiliuren Gmul

TNTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathsm, 12
55131 Mainz
VIARILITY STATEMENT

issucd purnuant 1o Rule 10.2 by the
.. INTERINATIONAL DEPOSITARY AUTHORITY
idantiCod o the bonewm ofthis page

1. DEPOSTFOR 1. IDEN TTFICATION OR THE MICROORGANISM

Ganymed Pharmaceuticals AG At corsion number given by the .
Freifigrathstr, 12 INTERNATIONAL DEPOSITARY AUTHORITY:

At 55131 Mg : DSM ACC2741

Duste of the depasit or the ransfer’;

2005-10-19

IH. VIABILITY STATEMENT

The visbility of the microorganism identified under [l shovewos ieasicd on -~ 2005-10-19 1,
On that date, the said micmarganism was : |

{x) viable

{ }' molengervishle

TV, CONDITIONS UNDER WHICH THE VIARILITY TEST HAS BEEN FERFORMED!

V. INTERNATIONAL DERGSITARY AUTHORITY

Name: DEIMZ-DEUTSCHE SAMMLUNG VON , Siguaturn(g) of pesaori(s) hoving the power to roprerent the
MRROUGRGANISMEN UND ZELLXULTUREN GinbH Intcrmationnl Depositary Authionity or of aithorizod afficial(s):

Addreae:  Maschergder Weg 16
D-38124 Brounschwaig V S
- b S

Dae:  2005-11-01

‘ indicars the daes of origingl deposit or, whee n'new deposie ar a transfer hog bren made, fae mose rezent rejévant date {dalz'of the new deposit or dote
of the ceansfar). )

X In the casps rafierred win Rule 10.2(a) {if} and (31), refer to the mast recent vinbility tost,
! Mark with 2 crassthe sppllcable box. .
* Fill in i thainformation has been requested and if the.msults of the test were: negative,

Fermn DSMZ-BP {sole page) 1272001



BUDAFEST ‘TREATY ON THE INTERNATIONAL Ds M Z

- RECOGNTTTON QF THE DEPOSIT OF MICROORGANISMS
FOR THE FI/RPOSES OF PATENT PROCEDURE g::;::“m @
Mlhrnur-aunilm e
waid Zellkulliren GmbH

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathser, 12
55131 Mainz
: " VIABILITY STATEMENT

msll:d rsussot to Rule 10.2 by the
RNATIONAL DEPOSITAR.Y AUTHORITY

:dmnﬁed ot the botrom of thit page

1. DEPOSITOR . MENTIFICATION OF THE MICROGRGANISM

Ganymed Pharmaceuticals AG.  Atcomsion mumber given by the
Freiligrathst, 12 I'NTERNA'HONAL DEPOSITARY AUTHORITY:

MIETSE 55131 Msins o DSM ACC2742
Date of the deposit ar the transfer':

Namec:

2005-10-19

M, VIABILITY STATEMENT

The viahility of the rmctwrgnmsm ideatificd under I above wis teitedmm " 2005-10-19 LN
On that dace, the suid microorgenism wis

( x’}’ viable

¢ ¥ naliongerviahic

( 38y |v. coNDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signararc(n) af persen(a) having the power s represent the

Neme:  DSMZ-DEUTSCHE SAMMLUNG VON
o Intemazional Depoaitary Avthority or of autharized official{s):

MIKROORGANISMEN UND ZELLRULTUREN GmbH

Addrasg:  Moschoroder Weg b ‘ ‘ _
D-3E8(24 Brmunschweig V s
” L 4 /4

Dawe: 2005-11-01

indicate the date'of eriginnd dopasit et; where 2:new deposil o a transfer hor boen made, the mast recend relévant date (dxee of the new denosit or date

) of the sransfer).
! in the cases refomred 16 in Rule 10, Irn)(n) and (lii), refer ta the mostreeent vishility st

: Mark with a cross the nppiicbic box
' Fil] in if the mizrmation has been mquuwd ¢nd if the resulta of the (oAt were negetive,

Zorm DSMZ-BP/9 (sols page) 12/2001



BUDAPEST TREATY ON THE INTERNATIONAL D S M Z

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS Davfach
FOR THE PURPOSES OF PATENT PROCEDURE Sommlong von 9

Mikroargoninets
und Zellkultvran GmbH

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathstr. 12 .
55131 Mainz
VIABILITY STATEMENT

jsaucd pumuant to-Ruls 0.2 by the
- INTERNATIONAL DEFOSITARY AUTHORITY
identificd at the botram of this pege

I DEPOSITOR

1. IDENTTFICATION OF THE MICROORGANISM

Ganymed Phammaceuticals AG
. Freiligrathar, 12
Address: 55131 Mainz

Narone

Aceession number given by th

INTERNATIGNAL DEPGSITARY AUTHCRITY:
D8M ACCI743

Daote af the depesit or the tonsfer’;

2005-10-19

. VIABILITY STATEMENT

The visbility nfthe microgrganism identificd under T ahove was:tested on
Om that date; the asid mictoorganism was.

Tx) viable

{ ¥ nolongorvisble

s

2005-10-19

V. CONDTTIONS UNDER WHICH THE VIARILITY TEST HAS BEEN PERFORMED*

V. INTERNATIONAL DEPOSITARY AUTRORITY

‘Watre: DESMZ-DEUTSCHE SAMMLUNG VON )
MIEROORGANISMEN UND ZELLKULTUREN. GmbH

Addrosm. Mascherodar Weg 13
D-38124 Baunschweig

Signanire(s).af parson(s) having the power 1o represent the
international Depaasitary Authernity or nf avthorized umcml(!)

L &i/.fe.fé

Dae: 2005-11-01

|

indigate the date-of origimal deposit or, whore 2 new dqmsu or a transfer hoy beon madc. the mast recent relovam date (datc of tie new depanit or date

X ai i thic cansfer),

: “in the caacs roforred to iy Rule 18, Zm {if) and (ji2), refer to the most receat viability ez,
: Marle with a ¢roasthe applicable nox,

4 #1 in if the information s heen rquested and if the reaniir of the test were negative.

Form DSMZ-BF/9 {solc page) $2/2001



BUDAPEST TREATY ON THE INTERNATIONAL - D s MZ

RECOGNITION OF THE DEPOS{T OF MICROORGANISMS Bayische
FOR THE PURPOSES OF PATENT PROCEDURE . Sommivng von @ @

. Mikryarganiznan
uind Jelkuhuran GmaH

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathstr. 12
55131 Mainz
. VIABILITY STATEMENT

issucd pursuant in Ruje 10.2.
DINTERNATIONAL DEPOS AKY AUTHOROY

identified ot the bottam af this prga

1, IDENTIFICATION OF THE MICRGORGANISM

L DEPOSITOR
¢ ame Geayrned Pharmaceuticals AG Acceanion number given by the
) Freilignthste, 12 INTERNATIONAL DEPDSITARY AUTHORITY!
Addrmas: 55131 Maina ‘
= T - : DSM ACC2745
Datz af the doposit o the tansfeor’;
2005-11-17
ol VIABILITY STATEMENT
‘The viability of the micorganigm idemified inder I above Was teared.on 2005-11-21 I,

O that date, the 22id microorganism was

(xP vistle:

[ ) nolongervisble

C% I'V. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMEL

V. INTERNATIONAL DEPOSITARY AUTHORITY

Nime: DSMZ-DEUTSCHE SAMMLUNG VON Signamre(s) of person(s}having the power to represaat the
MIKROOQORGANISMEN UND ZELLKULTUREN GmbH {ntemationat Depositary Authority or of authorized offfeial(s):

Addrers:  Maxcherode Weg 1b ,
D-38134 Brungehwaig - L/ / -
- L 4

Dase: 2005-12-05

indicate the date of ongmal deposit b, where & asw deposit or & raisfor has boen marde; ﬂ:c.- gt recent relevant date (date af the new deposit or date

. af the tarfer).
: in the enses rofornd to in Rule [0,2(a) (fi) and (ili). refer to the moac reeent viability tese.

: Moark wigh A etosathe opplicable bax,
* Fillin if the infarmatian has besn requened ond EF the romrlts of the teat were negacive;

Form QSMZ-BF/9 {aolc page) 1272001



BUDAPEST TREATY ON THE INTERNATIONAL D s M Z

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS Osuizchn @
FOR THE PURPOSES OF PATENT PROCEDURE Sammiung von @ &

tikraorganiaman.
und Zallkeolturgn GmbH

INTERNATIONAL FORM
Ganyméd Pharmaceuticals AG
Freiliprathste, 12
55131 Mainz o
VIABILITY STATEMENT

ixsu:%urmmu mRule 10.2 by the
INTERNATIONAL DEFPOSITARY AUTHORITY

tdentificd at the botram of this page

I: DEPQSITOR 0. IDENTIFICATION OF THE MICROORGANISM

Name: Ganymed Phapnaceuticals AG . Acecnrion wamber given by the
Freiligmthser, 12 INTERNATIONAL DEPOSITARY AUTHORITY:

ATIESS 55131 Mainz DSM. ACC2746
Date of the depanit or the ganafbrd:;

2005-11-17

L. VTABILITY STATEMENT

The viability of the mitidorganism identificd under I above wos tsted on. 2005-11 =21 LI
Om that datz, the seid microorganinm was i

(%} vishle

{ P volergerviablo

{1V CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED*

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZDEUTSCHE SAMMLUNG VON ) i Signarueeis) of person{a) having the pawer to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH Tnternational Depasitary Authority or of autharized official(3):

Address:  Mascheroder Wep 1h .
D-38124 Brounschwoig V &/ Z
- &

Dae  2005-12-035

! indicare the.dntz of erigjanl deposi or, where a new doposlt or & transfer haz been mede, ths most recent roievant dave {datn o the new doposit o date

of the rangfo), )
: In the casas rofeored to in Rule 101.2(r) (75) and (i), rafer ta the most recone - viabilizy teat,
| Mark with 2 eross the applicable hox,

il in if the information hos been requented nnd if 1be rosulis of the 1est wore negative,

Form DSMZ-BP/ (salc prge) 1272001




BUDAPEST TREATY ON THE INTERNATIONAL Ds MZ [

RECOGNITION OF THE DEPOUSIT OF MICROORGANISMS Douscha . -]
FOR THE PURPOSES OF PATENT PROCEDURE Srametonavon D) ®
Hikrgorgunisman hasl

ynd Zalluliyran GmbH

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathstr. 12
55131 Mainz
VIABLITY $TATEMENT
issucd puamsant to Rule §0,2 by the
INTERNATIONAL DEPOSITARY AUTHORITY
idenificd nt-the hamom of this page
i DEPOSITOR 7, IDENTIFICATION OF THE MICROORGANISM
Name Ganymed Pharmaceuticsls AQ Acceasion number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

Freiligmthstr, 12
Address: 55131 Mainz

DsM ACC2747

Bate of the depasit orthe tang e’

2005-11-17

I, VIABILITY STATEMENT

The \;iabillly of the:vnicxorganiam identified wnder JT-sbove waa tesied on
Qo that date, the said micreorganism wss

(‘x)rj vinble

¢ ¥ nalongsrviable

2005-11-21 I

TV, CONDITIONS LINDER WHICH THE VIABILITY TESTHAS BEEN PERFORMED"

V. INTERNATIONAL DEPOS{TARY AUTHORITY

Name: DSMZ.DEVTSCHE SAMMLUNG VON
MIERQORGANTSMEN UND ZELLKULTUREN GembH

Address:  Mascheroder Weg [h
1-38124 Bmunschwsig

Signature(s) of peraon(s) having the power 1o rooresent the
Iniernational Depositsyy Authority er of suthorized official(s):

L L,

Date: 2005-12-05

! ludicate the doteof ariginnl deposit or, where a new deposit or 2 trunaser Yins becn made, the most reeent relevant date (daie of the new depoxit or date

. af'the transter). .
3 in the cases refered (o in Rula 10.2(3) (if) and (iii). mlat to the tmodt racont visbilicy test,
’ Mark with a crum the applicable box.
‘ Fill in if the information has been requenicd and if'1he rosults of te et wore nagative.

Form DSMZ-RF/2(sclc page) 1 272001



DSMZ

RUDAPEST TREATY ON THE INTERMNATI .
RECOGNIT!DN OF THE DEPQSIT OF MICROORGANISMS Dauiszhy ‘
R THE PURPOSES OF PATENT PROCEDURE Sa:\miuﬂﬂ van
Hikraargonismen

und Zalihulhuren Gmhﬁ

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathsw, 12
55131 Mainz
) VIABILITY STATEMENT

isgued purvuant 1o Rule 10.2 by the
INTERNATIONAL DEPOSITARY AUTHORITY
ideatified ot the bottom of this pege

11. IDENTIFICATION OF THE MICRGORGANISM

(El?} L. DEPOSITOR

Garyrned Pharmaccuticals AG Accession numbicr given by the
Freiligrahist. 12 ENTERNATIONAL DEPOSTI‘AR.Y AUTHORITY:

Addresc; 55131 Mainz . DSM. ACC2748

Datc of the deposit or the transfer':

NMame:

2005-11-17

ML “VIABRILITY STATEMENT

1

The viability of the micreorganizm identificd under I sbove was tested on 2005-11-21 -
On thot datey (he seid microorganism was ’

()@ viable

¢ P rolongervinble

(% IV, CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BGEN PERFORMED*

V, INTERNATIONAL DEPOSTTARY AUTHORITY

Name: DSMZ.DEUTSCHE SAMMLUNG VON. Signanre(r) of pemon(s) heving ihe power to represent the
MIKRGORGANISMEN UND ZELLKULTUREN GmbH Intematonal Depositary Authority or of athorized afficial(s):

‘Addrnss:  Maschzroder Weg 1h
™.38124 Brunsbweig V 4/ (/

Darx  2005-12-05

lndicate the dotcof criginal deposit or, where 3:now deposit or & transfer fine been made, the most ecoent relevant dete (date of the new depoait or date

. of the transfer),

i - In tho cases refored to in Rules10.242) (1) ond (iii), refor to the mest rzcent viobiliey tost,
: iark with & crog the applicnble hox,

k Fill in if the information has been rgucsied wnd il the rasilts of the st wone nagative.

Form DSMZ-BF9 {nolcpage) 122001



BUDAPEST TREATY ON THE INTERNATIONAL D S M Z

RECOGNITION OF THE DEPOSIT OF MICRODRGANISMS: Bovischa
FOR THE PURPOSES OF PATENT PROCEDURE Sammiuig van. @@

Mikioorganisman
und Zelkulivren GmbH

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Frailigrathstr, 12
55131 Mainz
VIABILITY STATEMENT

issued pursuantto Rule 0.2 by the
INTERNATIONAL DEFOSITARY AUTHORITY
sidentifiad at che botiom of iz pagc

1. DEPOSITOR Ii. [IDENTIFICATION.OF THE MICROORGANISM

: 5 Name: Ganymed P'hnma:euLicals.AG Accession number given by the.
i Freiligrathstr, 12 INTERNATIONAL DEPDSITARY AUTHORITY:
Address: .
55131 M .
i A DSM ACC2808

‘Date of the deposit or the trensfer’:

2006-10-26

HI. VIABILITY STATEMENT

The visbility of th: micrmorpganiam.identificd under 1t sbove was fested on 2006-10-30 1,
On that dote, the siid microorganism wag

{x) viatle

{ Y nolbnger visble

i1V, CONDITIONSUNDER WHICH THE VIABILITY TEST HAS BEEN FERFORMED'

V.- INTERNATIONAL DEPOSITARY AUTHORITY

Signarre(s) of personds). hnvmg the power to sepresenl the

Nanne: DSMZ-DEUTSCHE SAMMLUNG VON
Inicmetional Depositary Autliority or of authorized officwai(s):

MIKROORGANISMEN UND ZELLKULTUREN GmbH

Address:  inhoffenstr. 7B _
D-38124 Braunschweig V u _ :
. ~ é' :

Dme: 2006~11-08

|

Indiicnte the dute of original deposit or, witere a. new depasitor s mnsfer has-been made. the most recent roicvant dnte {date of the new deposit or date

afF tifc transier);
liz the cases reforred to in Rule 10,2(2) {3 and fiii), referio the mosi recent vinbility test.

Mark with a cross the zpplizable bex,
Fill in i{ te informarion hs been requestced and JF thie resulis af the st ivere negative.

- o

Form DSMZ-BP/9 (sale page) 0872006
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BUDAPEST TREATY DN THE INTERNATIONAL D S M Z

RECOGNITION OF THE DEPOSIT OF MICROORGANISMS Dentsch
FOR THE PURPOSES OF PATENT PROCEDURE sommiongvon §
Mikroorganivman

und Zalikulluten Gml:H

INTERNATIONAL FORM
Ganymed Pharmaceuticals AG
Freiligrathstr, 12
35131 Mainz
VIABILITY. STATEMENT

issued purstiat to Rule 10.2'b
INTERNATIONAL DEPCS !TAR\’ AUTHORITY

ideintificd ot the bottom of this puge

[. DEPOSITOR

1. IDENTIFICATION OF THE MICROORGANISM

Tmner

Ganymed Phammhaceuticals AG
Freiligeathstr, 12

Addresst 55131 Mainz

Accession number given by the
INTERNATIONAL DCPGSIT ARY AUTHORITY:

DsM ACC2809

Diate.of the deposit ar the mansfer’:

2006-10-26 -

M. VIABILITY STATEMENT

Oh tiat

The viability of lhem:cmurgnmsm identified under [I sbave wis tosted on

dlafe, 'thes said microorgunism was

(x) visbe

¢ ) nolmger visbic

2006-10-30 .

2

V. CONDITIONS UMDER WHIGH THE VIABLLITY TEST MAS BEEN PERFORMED"

Y. INTERNATIONAL DEPOSITARY AUTHOR[TY

Nume:

DSMZDEUTSCHE SAMMLUNG VON
MIKROORGANISMEN UND ZELLXULTUREN GrabH

Address:.  Inhoffenstr, 78

-0-38124 Braunsshweig

Stgnaturefs) of person(s) having he power 1o representthe
intcnational Deposiisry Authority or of muthorizad official(s):

7 Lot

Date: 2006-11-08

[

.n;ixc‘ne thedate of nm.mnl dcpns:t ar. where a now deposit or'a tmnsfer fias been niude, the niost recent refevant date.{date of thié.new deposit ordate

of the traisier).

[ the cuses referred 1a i Rule 16, 20n) tii) and (iii). refer to-the mast recent viabifity st

hark willi 2 erose the applicable box.

Filt in if the information lias bezn requested ind if the results of the 1est wer'e négntive,

fenn DSMZ-BP/9 {sole page) 082006



g

SUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS Doteeh
FOR THE PURPOSES OF PATENT PROCEDURE @ @

DSMZ

Sommiung van
Mikraorganizmen
und Zallkultursn GmbH

INTERNATIONAL FORM

Ganymied Phammaceaticals AG
Freiligrothstr, 12

55131 Mainz .
VIABILITY STATEMENT
issved pursuant to Rule 10,2 by
INTERNATIONAL DEPOS[TARY AUTHORITY
identificd st the buhom of this page

1. DEPOSITOR 0. IDENTFICATION OF THE MICROORGANISM

Ganymed Pharmaceuticals AG
Freiligrathstr. 12
Addressi 55131 Mainz

Name:

Accesgion iumber given by the.
INTERNATIONAL DEPOSITARY - AUTHORITY;

D8M ACC2810

Ditte of ibe deposit or the rmisfer';

2006-10-26

M. VIABILITY STATEMENT

The viability of the microorgnnism identified under T above wis' tulcd an
On hat datz, the said microorganism wos

{x)? viohle

( )* nolonger vinbic.

2006-10-30 -

v, coNntnorﬁs.UNDER WHICH-THE VIABILITY TEST HAS BEEN PERFORMED®

V. INTERNATIONAL DEPOSITARY AUTHORITY

Namis: DSMZ-DEUTSCHE SAMMLUNG VON'
MIKROORGANISMEN UND ZELLKULTUREN. Gimbk

Address: [nhoflenstir. 7 3
[-38i24 Braunschweig

Signature(s) of person(s) hnwng the power to represent Lhe
atcmational Depositary Athority or of authorized official(s):

V, U&’Za

Date: . 2006-11-08

Indicaie the dore ofmlgmal deposit or, \Aherc a eve deposit or i transfer ims beécn mnde ixe most recent refevant date{ date of the new depasit or dare

. of ihe imnsfer).
i In {he cases referred to io Rule 10.2{) {ii} and (iii), refer 1o the most recent viability west.
! Mok witha crogs the appiienble box:

Fill in if the ipformntion has becn requesicd and iF the resullts of the rest were negative.

Form DSMZ-BP/9 (sole-pape) 082006



