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(57) ABSTRACT

The present invention relates to the field of prevention and
treatment of tumors and gastrointestinal disorders. The
present invention relates to the prevention and treatment of
Core-1-positive carcinomas. The invention relates to coreot-
ics and a method of producing the same and to a method of
prevention and treatment of core-1 positive disorders using
the same. The invention relates to microorganisms or frac-
tions thereof capable of activating cellular immunity against
carbohydrates.
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MICROORGANISMS OR FRACTIONS
THEREOF CAPABLE OF ACTIVATING
CELLULAR IMMUNITY AGAINST
CARBOHYDRATES

FIELD OF THE INVENTION

[0001] The present invention relates to the field of preven-
tion and treatment of gastrointestinal disorders and cancer.
More particularly, the present invention relates to the preven-
tion and treatment of carcinomas which are Core-1-positive
and thus carry the Core-1 antigen. The invention provides
nutraceuticals and pharmaceutical compositions comprising
Core-1 positive microorganism and fractions thereof that are
suitable to induce immune responses against Core-1 and
thereby also against Core-1 carrying tumor cells and Core-1
carrying molecules. By inducing or enhancing a specific
immune response against Core-1 these compositions provide
a shield against Core-1 positive cancer cells. Furthermore, the
invention provides methods for identification, selection and
isolation of Core-1 positive microorganisms which are suit-
able as an effective part of nutraceutical or pharmaceutical
compositions inducing an immune response against Core-1 in
humans or animals. The invention also provides specific
humoral and cellular immune response test systems for test-
ing Core-1 specific immune responses and it provides meth-
ods for generation of anti Core-1 antibodies and antibody
compositions as well as anti Core-1 dendritic cells, activated
T cells, T cell lines and clones.

BACKGROUND OF THE INVENTION

[0002] Aberrant glycosylation is a typical hallmark of can-
cer cells. Carbohydrate tumor antigens on glycoproteins and
glycolipids are therefore targets for active and passive immu-
notherapy. These highly abundant antigens are de novo
expressed or upregulated due to changes in the complex gly-
cosylation apparatus of tumor cells. Various lipid or protein
bound carbohydrate tumor antigens are described, e.g. GM2,
GD2, GD3, fucosylated GM1, Globo H, Le” and the mucin
core structures Tn, Sialyl-Tn and the Thomson Friedenreich
antigen.

[0003] Thomsen-Friedenreich antigen (TF) is a known car-
bohydrate structure described as a tumor antigen in a series of
reports. TF exists in two forms, TF alpha and TF beta, which
can be linked to proteins or glycolipids.

[0004] Core-1 is the disaccharide Galf} 1-3 GalNAc, which
is O-glycosidically linked in an alpha-anomeric configuration
to the hydroxy amino acids serine or threonine of proteins in
carcinoma cells. Core-1 corresponds to the TF alpha structure
of Thomsen-Friedenreich and is linked only to proteins on
tumors. Hence, the terms Core-1 and Thomsen-Friedenreich
do not necessarily refer to identical structures.

[0005] TheCore-1 antigen is masked by other carbohydrate
components in healthy and benign-diseased tissue but uncov-
ered in a majority of carcinomas and in some non-epithelial
malignancies. Therefore, the core-1 antigen is a specific pan-
carcinoma antigen (see FIG. 20 for illustration).

[0006] Core-1 is an important tumor antigen. Core-1 is
expressed on over 60% of primary colon carcinomas and over
90% of liver metastases from colon cancer as well as on the
majority of the carcinomas of other major indications includ-
ing breast, lung, ovarian, prostate, and other gastrointestinal
cancers such as gastric, and pancreatic carcinomas. Core-1 is
an independent prognostic marker for patients with colon
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carcinomas, the mortality rate increases and the medium sur-
vival decreases in accordance with the increasing intensity of
Core-1 expression. The development of liver metastases cor-
relates with the expression of Core-1. Patients with Core-1
positive primary carcinomas develop liver metastases in
nearly 60% of the cases, while the risk for liver metastasis
with Core-1-negative tumours is significantly lower (less than
20%). Besides mediating metastasis into the liver Core-1 may
also play a role in the metastasis via the endothelium.

[0007] The exceptionally high pan-carcinomic specificity,
prognostic relevance and direct involvement in liver metasta-
sis render Thomsen-Friedenreich and particularly Core-1 a
prime target for cancer immunotherapy.

[0008] There were attempts to provide a therapy approach
based on Thomsen-Friedenreich. E.g. Shigoeka et al (1999)
describe the inhibition of liver metastasis from neuramidase
treated Colon 26 cells by an anti-Thomsen-Friedenreich spe-
cific monoclonal antibody in a mouse model. However, due to
the difficulties in generating highly specific anti-TF antibod-
ies and because of their nature as IgM isotypes with compa-
rably lower intrinsic affinities of single binding domains,
TF-specific antibodies were not further developed so far.
Further, some anti-TF-Ag antibodies are not clinically useful
because they cause undesirable proliferation of tumor cells.
Also WO2006/012626 describes the therapeutic use of anti-
TF antigen antibodies. Binding of TF-specific Abs has been
shown to inhibit the proliferation of tumour cells (Jeschke, et.
al. 2006).

[0009] Furthermore, there were also attempts to develop
vaccines based on Thomsen-Friedenreich. Most of them
focused on the induction of antibody responses. E.g. Living-
ston and Lloyd (2000) used non-natural TF-conjugates,
wherein synthetic TF was randomly coupled to KLH. This
conjugates raised a humoral immune response against syn-
thetic TF but not against TF on natural ligands (Adluri et al,
1995). They were thus not TF specific as they would not
recognize TF on a tumor structure.

[0010] Springer and Desai used vaccination with a T/Tn
vaccine composed of types O and MN red blood cell derived
glycoproteins which resulted in improved breast cancer
patient survival although only small amounts of IgM were
made. However, IgM represents a less mature immune
response and many previous studies relating to antibodies to
TF-Ag involve IgM antibodies, therefore more pronounced
highly TF specific immunoresponses would be needed and
preferably an IgG response.

[0011] Few reports are known which describe microorgan-
isms supposedly positive for TF. E.g. Springer et al. (Brit. J
Haematol, 1 981, 47, 453-460, Transfusion 1979, vol. 19, no.
3 pp. 233-249) report on an aerobic microorganism (E. coli
086) which can generate a polyclonal antibody response in
chickens and humans which might also recognize TF on
human erythrocytes. Springer used adsorption of anti-T and
hemagglutination assays with sialidase-treated T erythro-
cytes in order to determine roughly the specificity of the
immune response. However, sialidase-treatment of human
erythrocytes results in demasking of several carbohydrate
epitopes, among them but not exclusively TF. Therefore, the
reaction tested by Springer does not show a specificity for TF
due to cross-reactivities. A respective non-specific microor-
ganism has only a limited suitability as a vaccine due to its
unspecificity as it would not raise a strong immune response
which is specifically directed against TF but against similar
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TF-like structures and hence potentially also increasingly
against non-tumor tissues or cells of the body.

[0012] Due to the complexity and species specificity of the
glycosylation machinery no immunotherapy based on Core-1
is available yet to cancer patients. Even more important, there
is no agent available to patients which can prevent the devel-
opment of Core-1 positive tumors.

[0013] Conventional therapies usually start after tumor
diagnosis, when tumors are often well established and diffi-
cult to treat. Therefore, aggressive therapies with severe side
effects (chemotherapy, radiotherapy, surgery) are used to free
the patients from tumor bulk. Immunotherapeutical options
are mainly applied in the adjuvant setting with minimal
residual disease.

[0014] The object of the present invention is to provide
means for treatment or prevention of Core-1 positive tumors
and gastrointestinal disorders as well as suitable tools for
obtaining respective means.

DESCRIPTION OF THE INVENTION

[0015] The invention provides nutraceuticals and pharma-
ceutical compositions comprising a Core-1 positive microor-
ganism or fractions thereof as well as Core-1 positive micro-
organisms and fractions thereof suitable to induce immune
responses against Core-1 carrying tumor cells and Core-1
carrying molecules. Furthermore, it provides methods for
identification, selection and isolation of Core-1 positive
microorganisms which are suitable as an effective part of
nutraceutical or pharmaceutical compositions inducing an
immune response against Core-1 in humans or animals. It
also provides specific humoral and cellular immune response
test systems for testing Core-1 immune responses. It also
provides methods for generation of anti Core-1 antibodies
and antibody compositions as well as anti Core-1 T cell lines
and clones and functional dendritic cells presenting Core-1.
[0016] Thus, the present invention provides the means for
the induction or elevation of specific anti-Core-1 antibody
levels in humans thereby inducing a protective immune
response against tumors, especially Core-1 positive tumors.
In addition, the invention provides the means for the induc-
tion of a specific cellular immune response against a carbo-
hydrate target and especially against a tumor specific carbo-
hydrate target such as Core-1. The invention also provides
methods for identification and isolation of suitable Core-1
positive microorganisms. Another advantage of the present
invention is that due to the nature of the formulation, the
production is possible at very low costs. Furthermore, the
formulation can be rapidly produced in large scale ferment-
ers.

[0017] Anti-Core-1 antibodies, induced by the formulation
of the present invention, serve as an immunosurveillance
mechanism which may prevent the development of primary
tumours and the distribution of metastases in most (unrecog-
nised) cases, however, only if the specific immune response is
sufficiently high. Therefore, the aim of the invention is to
provide the means to induce a high specific anti-Core-1 titre,
preferably combined with a specific cellular response, by
using Core-1 positive microorganisms preferably from the
intestinal flora of healthy donors as food additives in order to
build a specific immune shield against tumors or prevent or
reduce the incidence of Core-1 positive tumours and/or their
metastases.

A) Nutraceuticals, Pharmaceutical Compositions and
Immune Response Tests

[0018] According to a first aspect, the invention provides a
formulation selected from the group consisting of a nutraceu-
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tical and/or a pharmaceutical composition, comprising at
least one Core-1 positive microorganism and/or at least one
Core-1 positive fraction or lysate thereof, wherein the Core-1
positive microorganism and/or the Core-1 positive fraction or
lysate thereof is recognized by at least one Core-1 specific
antibody. The invention thus provides a nutraceutical or a
pharmaceutical composition comprising at least one Core-1
positive microorganism or at least one Core-1 positive frac-
tion or lysate thereof, wherein the Core-1 positive microor-
ganism is recognized and thus bound by at least one Core-1
specific antibody upon contact.

[0019] Oneimportant aspect of the present invention is that
the Core-1 positive microorganism and/or the Core-1 positive
lysate or fraction thereof is recognized by at least one Core-1
specific antibody. Hence, the Core-1 positive microorganism
and/or the Core-1 positive lysate or fraction thereof is spe-
cifically bound by a Core-1 specific antibody when contacted
with said antibody. The Core-1 structure is thus accessible for
said Core-1 specific antibody in the Core-1 positive microor-
ganism of the present invention and not “hidden” by other
structures. This important characteristic which can be deter-
mined upon testing—suitable tests are described below—
ensures that the Core-1 specific microorganism and/or the
Core-1 positive fraction or lysate thereof carries Core-1 and is
thus at least immunochemically virtually identical to Core-1
and not an epitope that is merely similar to Core-1. This
feature is important to ensure that an immune response is
triggered by said Core-1 positive microorganism that is suf-
ficiently Core-1 specific. Such Core-1 specific antibodies that
can be used to determine that a microorganism carries Core-1,
specifically recognize the Core-1 structure in a tumor—rel-
evant surrounding. These antibodies can thus be used to deter-
mine that the Core-1 positive microorganisms of the present
invention carry Core-1 structures specifically mimicking the
Core-1 antigen present on human gastrointestinal disorders
and tumors. This characteristic—Core-1 specificity—delin-
eates the Core-1 positive microorganisms of the present
invention from the microorganisms known in the prior art
which supposedly carry the Thomsen-Friedenreich antigen.
As outlined above and will be shown in the comparative
examples below, the microorganisms known in the prior art
carried carbohydrate structures that were merely similar to
Thomsen-Friedenreich (or Core-1) and thus cross-reacted
e.g. with PNA which was used to supposedly determine TF
specificity. However, PNA is not TF specific as it cross-reacts
with many different carbohydrate epitopes. Hence, no differ-
entiation occurred between TF-like (cross-reactive) and TF-
identical structures. These known microorganisms are also
not recognized and thus not specifically bound by Core-1
specific antibodies (see below). This demonstrates that they
did not carry the Core-1 antigen and were accordingly also
not able to induce a Core-1 specific immune response in a
human or animal upon administration as they did not have the
immunochemical/immunological characteristics of Core-1 in
order to be able to elicit a respective response. Such a specific
response, however, is necessary for triggering a Core-1 spe-
cific immune response and hence the therapeutic or prophy-
lactic effect.

[0020] Due to the fact that the microorganisms of the
present invention are truly Core-1 positive—what can be
determined by the use of Core-1 specific antibodies—the
invention provides formulations comprising Core-1 positive
microorganisms which induce or enhance a specific and thus
potent immune response against the Core-1 antigen. The for-
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mulation of the present invention activates the immune sys-
tem in a tumor-specific manner by inducing high anti-Core-1
antibody levels which are specific for Core-1. To our knowl-
edge, the present invention is the first antigen-specific food
additive/nutraceutical or pharmaceutical which is able to acti-
vate a specific immune shield against tumors and the first
food-additive which is able to induce a carbohydrate and in
particular Core-1 tumor antigen-specific immune response.
[0021] The term Core-1 specific antibody, as well as pre-
ferred Core-1 specific antibodies, combinations of Core-1
specific antibodies or preferred combinations of Core-1 spe-
cific antibodies are described in detail under Definitions and
elsewhere herein.
[0022] According to one embodiment, the Core-1 positive
microorganism and/or the Core-1 positive lysate or fraction
thereofis recognized by at least one Core-1 specific antibody
which is selected from the group consisting of

[0023] Nemod—TF1

[0024] Nemod—TF2

[0025] A78-G/A7
[0026] HB-T1
[0027] HEHS.
[0028] These antibodies proved to be highly Core-1 spe-

cific by showing little or no cross-reactivity to other carbo-
hydrate structures besides Core-1. These antibodies do rec-
ognize Core-1 (either in alpha or beta anomeric form) on
proteins in a tumor relevant fashion, preferably HHS, A78-G/
A7, Nemod-TF2, Nemod-TF1; more preferably A78-G/A7,
Nemod-TF2, Nemod-TF1. In order to enhance the specificity,
one may use two or more of these antibodies in order to
determine/test that a microorganism is Core-1 positive and
thus a Core-1 positive microorganism according to the
present invention.

[0029] That binding of the Core-1 specific antibody is spe-
cific for the carbohydrate structure and hence that the carbo-
hydrate structure has the same binding criteria and thus the
same immunochemical characteristics as human cancer asso-
ciated Core-1 can be determined by analyzing whether bind-
ing of the Core-1 specific antibody is periodate sensitive.
Periodate treatment destroys the outer carbohydrate ring of
carbohydrate structures including Core-1 thereby destroying
the Core-1 epitope. A decrease of antibody binding is usually
observed after periodate oxidation. Hence, when binding of
the Core-1 specific antibody is Core-1 specific, binding is
reduced after periodate treatment. Surprisingly, for many
organisms which were not Core-1 positive initially it was
found that periodate treatment results in an increase in Ab
binding. This as periodate oxidation uncovers new carbohy-
drate structures which are apparently TF-like. However, an
increase in binding after periodate oxidation is a strong indi-
cator that a microorganism is not originally Core-1 positive,
as periodate treatment should destroy the Core-1 epitope if
the Core-1 epitope is already presented accessible for the
Core-1 specific antibodies on the Core-1 positive microor-
ganism. However, such microorganisms which are not natu-
rally Core-1 positive but may be converted to a Core-1 posi-
tive microorganism by a chemical treatment such as a
periodate treatment are also comprised by the scope of the
present invention and can e.g. be used after periodate treat-
ment (uncovering Core-1) as components of the formulations
of the present invention.

[0030] According to one embodiment the invention pro-
vides a nutraceutical or the pharmaceutical formulation as
described above wherein at least one Core-1 positive micro-
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organism is used that is recognized/bound by the Core-1
specific antibody NEMOD-TF 1, preferably by a combination
of NEMOD-TF2 or A78-G/A7 and by NEMOD-TF1 and said
binding is periodate sensitive, and most preferably by
NEMOD-TF2 or A78-G/A7 and NEMOD-TF1 but not by
A68-B/A11. This profile is very favourable as it resembles the
binding criteria of human cancer-associated Core-1 structure.
[0031] Inapreferred embodiment said formulation induces
or enhances an immune response against Core-1 in at least
one human or animal recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell. Due to the fact that the microor-
ganism is Core-1 positive, an immune response against the
Core-1 antigen is induced/enhanced upon administration.
Thereby an immunosurveillance mechanism is established
that may e.g. eliminate or reduce the number of newly arising
tumor cells carrying Core-1, thereby preventing or reducing
primary tumor growth. The formulation according to the
present invention induces or enhances said Core-1 specific
immune response in at least one human or animal when
administered, and/or which functions as a shield against
Core-1 positive cancer cells by having the potential to destroy
aCore-1 positive cancer cell and/or which reduces or prevents
the occurrence of a Core-1 positive disease, tumor or metasta-
sis and/or which reduces or prevents the spread or metastasis
of'a Core-1 positive disease or tumor and/or which strength-
ens the immune system and/or improves an immune
response.
[0032] Therefore, the invention provides a nutraceutical
comprising at least one Core-1 positive microorganism or
fraction thereof which induces an immune response in
humans or animals recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell and/or Core-1 positive disease.
Conventional probiotics and prebiotics result in an overall
unspecific stimulation of the immune system. There is no
tumor-specific system involved in the prior art systems and
especially none against Core-1.
[0033] Said Core-1 positive microorganisms, preferred
Core-1 positive microorganisms, fractions of Core-1 positive
microorganisms and preferred fractions of Core-1 positive
microorganisms and combinations thereof are described in
detail under Definitions and elsewhere herein. Said Core-1
positive microorganism is specifically recognized by at least
one Core-1 specific antibody. Also described herein are meth-
ods for identifying and isolating said microorganisms or frac-
tions thereof.
[0034] The Core-1 positive microorganism or fraction
thereof represents the active ingredient which induces the
specificity of the immune response against Core-1, the Core-1
antigen and/or a Core-1 positive tumor cell and/or disease due
to the fact that it carries an antigen resembling Core-1.
[0035] Said Core-1 specific microorganism and/or Core-1
positive lysate or fraction thereof effectuates a specific immu-
nisation against core 1 upon administration of said Core-1
specific microorganism. The ability to cause a Core-1 specific
immunisation can be determined by at least one of the fol-
lowing methods:
[0036] a)said Core-1 positive microorganism is specifi-
cally recognized by at least one, preferably two Core-1
specific antibodies selected from the group consisting of

[0037] Nemod TF1
[0038] Nemod TF2
[0039] A78-G/A7
[0040] S

[0041] HB-TI
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wherein binding of said antibodies is preferably perio-
date sensitive showing reduced binding after periodate
treatment;

[0042] b) said Core-1 specific microorganism and/or
Core-1 positive lysate or fraction thereof is characterised
as being positive in at least one humoral immune
response test as described herein;

[0043] c¢) said Core-1 specific microorganism and/or
Core-1 positive lysate or fraction thereof is characterised
as being positive in at least one cellular immune
response test against Core-1 as described herein.

[0044] This ensures that the microorganism used is truly
Core-1 positive and thus able to trigger the desired specific
immune response against the Core-1 antigen. However, as
described above, it is also within the scope of the present to
use microorganisms which are converted from a Core-1 nega-
tive microorganism to a Core-1 positive microorganism by a
chemical treatment such as e.g. a periodate treatment.
Respectively treated microorganisms which become Core-1
positive due to a respective treatment are also within the scope
of'the present invention and their characteristics can be deter-
mined by the same methods/tests as those microorganisms
which already carry/comprise the exposed Core-1 epitope.
[0045] In order to enhance the Core-1 specificity of the
formulation one can use a microorganism which is Core-1
positive or can be rendered Core-1 positive e.g. by periodate
treatment and is specifically recognized by at least two Core-1
specific antibodies selected from the group consisting of

[0046] Nemod—TF1

[0047] Nemod—TF2

[0048] A78-G/A7

wherein binding of said antibodies is preferably periodate
sensitive showing reduced binding after periodate treatment.
[0049] A Core-1 positive microorganism or fraction thereof
may comprise at least one of the carbohydrate structures
selected from the group comprising #1, #2, #3, #4 and/or #5
of FIG. 19 and/or repeating units thereof. As can be seen,
Core-1 positive organisms may be linked on alpha- or beta
anomeric configuration.

[0050] Furthermore, the inventors have surprisingly found
that Core-1 positive Bacteroides strains such as e.g. Bacteroi-
des ovatus exist. This was unknown. Hence, a Core-1 positive
Bacteroides is provided and can also be used in the formula-
tion according to the present invention, wherein said Core-1
positive Bacteroides is recognized by at least one, preferably
two Core-1 specific antibodies selected from the group con-
sisting of

[0051] Nemod—TF1
[0052] Nemod—TF2
[0053] A78-G/A7
[0054] HB-T1
[0055] HHS8
[0056] Binding of said antibodies is preferably periodate

sensitive showing reduced binding after periodate treatment.
[0057] Preferably, said Core-1 positive Bacteroides is iso-
lated from a healthy donor. Said Core-1 positive Bacteroides
can e.g. be or is related to Bacertoides ovatus such as the new
strains AG6 (DSM 18726), MU1 (DSM 18728) and/or a AG6
or MU1 homolog, wherein said homolog is characterized in
that it is a Bacteroides is recognized by at least two Core-1
specific antibodies selected from the group consisting of

[0058] Nemod—TF1

[0059] Nemod—TF2

[0060] A78-G/A7
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[0061] HB-TI
[0062] HHS

wherein binding of said antibodies is preferably periodate
sensitive showing reduced binding after periodate treatment.
As is demonstrated in the examples, these strains elicit a very
strong immune response against Core-1 and are related to
Bacteroides ovatus They show a very strong Corel expres-
sion and thus comprise many Core-1 epitopes and binds to
Core-1 specific mAbs (TF1 and TF2), wherein binding is
periodate sensitive thereby indicating that Core-1 is presented
accessible on the surface. Corel expression/detection is also
unchanged after enzymatic digestion, pasteurisation and/or
lyophilisation making it a suitable component for an oral
pharmaceutical formulation. Furthermore, for AG6 we dem-
onstrated a tumour-associated Core-1 structure in an alpha-
anomeric configuration as a branching component within the
repeating unit (see also #5 of FIG. 19). This result is very
important because the exposed localization of the TF-antigen
within the capsular polysaccharide might increase the induc-
tion of the humoral immune responses against Core-1 in
humans by better recognition and binding of Core-1 specific
antibodies.

[0063] In a preferred embodiment the invention provides a
formulation selected from the group consisting of a neutra-
ceutical and/or a pharmaceutical composition comprising at
least one Core-1 positive microorganism and/or at least one
Core-1 positive lysate or fraction thereof, wherein the Core-1
positive microorganism or Core-1 positive lysate or fraction
is recognized by at least one Core-1 specific antibody,
wherein the Core-1 specific antibody is selected from the
group comprising NEMOD-TF1, NEMOD-TF2, A78-G/A7,
HB-T1 and/or HHS.

[0064] Ina furtherpreferred embodiment the invention pro-
vides said formulation, wherein the Core-1 positive microor-
ganism is bound by the Core-1 specific antibodies NEMOD-
TF2 and Nemod-TF1, whereby the binding of said antibodies
is periodate sensitive showing a significantly reduced binding
after periodate treatment.

[0065] The formulation according to the present invention
(e.g. food or drug comprising a Core-1 positive microorgan-
ism) thus can be used for prophylactic and therapeutic pur-
poses and in supporting immunological activities. The phar-
maceutical formulation of the invention contains at least one
Core-1 positive microorganism—which can also be rendered
Core-1 positive by a chemical treatment such as a periodate
treatment—and a pharmaceutically acceptable carrier. The
preparation and administration of a formulation of this inven-
tion (e.g. a drug comprising core-1 positive microorganism)
is in accordance with known techniques. For example, the
formulation can be combined with conventional galenic adju-
vants to form a composition suitable for the desired method of
application. For example, the compounds of this invention
can be employed in mixture with conventional excipients, i.e.,
pharmaceutically acceptable organic or inorganic carrier sub-
stances suitable for parenteral or enteral application which do
not deleteriously react with the active compounds. Suitable
pharmaceutically acceptable carriers include but are not lim-
ited to water, salt solutions, alcohols, vegetable oils, polyeth-
ylene glycols, gelatin, lactose, amylose, magnesium stearate,
viscous paraffin, perfume oil, fatty acid monoglycerides and
diglycerides, pentaeyritol fatty acid esters, hydroxy methyl-
cellulose, polyvinyl pyrrolidone, talc, etc. Details are
described below.
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[0066] Said formulation may induce or enhance a humoral
and/or a cellular immune response against Core-1 in at least
one human or animal recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell, preferably a Thl type cellular
immune response. In a preferred embodiment, the formula-
tion induces or enhances a humoral and/or a cellular immune
response against Core-1 in at least one human or animal
recognizing the Core-1 antigen and/or a Core-1 positive
tumor cell, preferably a cellular immune response comprising
activation of CD4 positive T cells of Thl cells and/or CD8
positive cytotoxic T cells.

[0067] The invention also provides a nutraceutical com-
prising at least one Core-1 positive microorganism or fraction
thereof wherein the Core-1 positive microorganism is recog-
nized/bound by at least one Core-1 specific antibody and
which induces or enhances an immune response against
Core-1 in at least one human or animal recognizing the
Core-1 antigen and/or a Core-1 positive tumor cell.

[0068] The invention also provides a pharmaceutical com-
position comprising at least one Core-1 positive microorgan-
ism or fraction thereof which induces an immune response in
humans or animals recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell and/or Core-1 positive disease.
[0069] The invention provides a pharmaceutical formula-
tion comprising at least one Core-1 positive microorganism
or fraction thereof wherein the Core-1 positive microorgan-
ism is recognized and thus bound by at least one Core-1
specific antibody if contacted with a respective antibody and
which induces or enhances an immune response against
Core-1 in at least one human or animal recognizing the
Core-1 antigen and/or a Core-1 positive tumor cell.

[0070] The invention provides a nutraceutical or a pharma-
ceutical formulation comprising at least one Core-1 positive
microorganism or fraction thereof wherein the Core-1 posi-
tive microorganism is recognized/bound by at least one
Core-1 specific antibody and which induces or enhances a
humoral and/or a cellular immune response in at least one
human or animal against Core-1.

[0071] Said immune response is a humoral immune
response against Core-1 and/or a cellular immune response
against Core-1. Activation of cellular immunity in addition to
humoral immunity strongly enhances the prophylactic and
therapeutic potential of the formulation/coreotics of the
present invention.

[0072] In a further embodiment the invention provides a
nutraceutical or a pharmaceutical formulation comprising at
least one Core-1 positive microorganism or fraction thereof
which induces a humoral and a cellular immune response in
humans or animals recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell.

[0073] In a preferred embodiment of the invention the
nutraceutical or the pharmaceutical composition induces or
enhances a Core-1 specific immune response in at least one
human or animal functioning as a shield against Core-1 posi-
tive cancer cells by having the potential to destroy Core-1
positive cancer cells.

[0074] The nutraceutical or pharmaceutical composition
comprising at least one Core-1 positive microorganism or
fraction thereof can be used to build a Core-1 specific immune
response which functions as a shield against Core-1 positive
cancer cells by having the potential to destroy those cells as
shown herein for example by the induction of the Core-1
specific antibodies, by the Core-1 specific complement
dependent cytotoxicity of Core-1 antibodies against Core-1
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positive tumor cells killing those effectively, or by secretion
of TNFalpha and/or INFgamma by Core-1 specific T cell
responses which are scientifically recognized surrogate
markers by those skilled in the art for a specific cytotoxic T
cell mediated tumor cell killing for those tumor cells carrying
the Core-1, as shown in the examples and described herein.
[0075] In a further preferred embodiment of the invention
the nutraceutical or pharmaceutical composition comprising
atleast one Core-1 positive microorganism or fraction thereof
is used in order to build said Core-1 specific immune response
which functions as a shield against Core-1 positive cancer
cells which has the potential to destroy those cells as
described above by orally administering the nutraceutical to
(at least one) healthy individual.

[0076] In a further preferred embodiment of the invention
the nutraceutical or pharmaceutical composition comprising
at least one Core-1 positive microorganism or fraction thereof
is used in order to reduce or even further preferred to prevent
the occurrence of a Core-1 positive disease or tumor by orally
administering the nutraceutical to (at least one) healthy indi-
vidual.

[0077] The nutraceutical or the pharmaceutical composi-
tion of the invention is used to treat a Core-1 positive disease
ortumor in at least one human or animal. In a further preferred
embodiment of the invention the nutraceutical or pharmaceu-
tical formulation comprising at least one Core-1 positive
microorganism or fraction thereofis used in order to reduce or
even more preferred to prevent the occurrence of a Core-1
positive disease or tumor or metastasis.

[0078] In a further embodiment the invention provides a
nutraceutical or a pharmaceutical composition comprising at
least one Core-1 positive microorganism or fraction thereof
which reduces or prevents the spread or metastasis of a
Core-1 positive disease or tumor in at least one human or
animal when administered.

[0079] In a further embodiment of the invention the nutra-
ceutical or pharmaceutical formulation comprises at least two
different Core-1 positive microorganism or fractions thereof.
[0080] In a further preferred embodiment of the invention
the nutraceutical or pharmaceutical formulation comprises at
least one Core-1 positive microorganism or fraction thereof
combined with at least one other beneficial microorganism
inducing or enhancing an immune response.

[0081] In a further embodiment of the invention the nutra-
ceutical comprising at least one Core-1 positive microorgan-
ism or fraction thereof is used in order to treat a Core-1
positive disease or tumor by orally administering the nutra-
ceutical in patients suffering from this disease.

[0082] In a further embodiment of the invention the phar-
maceutical formulation comprising at least one Core-1 posi-
tive microorganism or fraction thereof is used in order to treat
a Core-1 positive disease or tumor in patients suffering from
this disease.

[0083] In another embodiment of the invention the afore-
mentioned nutraceutical or pharmaceutical composition of
the invention comprise at least one Core-1 positive microor-
ganism and at least one fraction of a Core-1 positive micro-
organism, preferentially from more than one Core-1 positive
microorganism.

[0084] Said humoral immune response against Core-1 is an
antibody response against Core-1 which can be detected by at
least one of the humoral immune response tests 1, 2,3, 4, 5 or
6 which are described in detail below.
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[0085] The invention also provides a humoral immune
response test (humoral immune response test 1) against
Core-1 comprising testing the binding of an antibody, anti-
bodies in serum, or antibodies gained from serum, plasma or
faeces, in an ELISA to glycoproteins comprising asialogly-
cophorin and glycophorin or asialoglycophorin and periodate
treated asialoglycophorin or asialoglycophorin and glycoph-
orin and periodate treated asialoglycophorin whereby a posi-
tive humoral immune response against Core-1 shows a sig-
nificant higher binding of the antibodies to asialoglycophorin
than to glycophorin and/or periodate treated asialoglycoph-
orin. Asialoglycophorin comprises the Core-1 structure, gly-
cophorin does not. Hence, a positive humoral immune
response triggered by a Core-1 positive microorganism of the
present invention would result in a detectable binding to
asialoglycophorin, but less or no binding to glycohorin.
Periodate treated asialoglycophorin also loses the Core-1
epitope and is thus also a test system to determine, whether a
positive humoral immune response is triggered by the Core-1
positive microorganism/formulation according to the present
invention. In a more preferred embodiment, this binding is
significantly higher after administration of the nutraceutical,
the pharmaceutical composition, the Core-1 positive micro-
organism or the fraction thereof or formulations comprising
those.

[0086] Said humoral immune response test 1 tests the bind-
ing of the antibodies in serum or antibodies gained from
serum, plasma or faeces in an ELISA to glycoproteins com-
prising asialoglycophorin and glycophorin or periodate
treated asialoglycophorin whereby a positive humoral
immune response against Core-1 shows a significant higher
binding of the antibodies to asialoglycophorin than to glyco-
phorin and/or periodate treated asialoglycophorin. In a pre-
ferred embodiment said test comprises asialoglycophorin and
glycophorin and periodate treated asialoglycophorin. In a
preferred embodiment the signal to asialoglycophorin is at
least 50% higher than that of glycophorin and at least 30%
higher than that of periodate treated asialoglycophorin. In a
preferred embodiment the signal to asialoglycophorin is at
least twice that of glycophorin and/or 1.5 times that of perio-
date treated asialoglycophorin, and even further preferred at
least 3 times that of glycophorin and/or twice that of periodate
treated asialoglycophorin and even further preferred at least 5
times that of glycophorin and/or 4 times that of periodate
treated asialoglycophorin. In a preferred embodiment the sig-
nal to asialoglycophorin is significantly increased after
administration of a formulation according to this invention
and it is at least 30% higher than that of periodate treated
asialoglycophorin. In a preferred embodiment the signal to
asialoglycophorin is 50% higher more preferred 80% higher
and even more preferred 100% higher after administration of
a formulation according to this invention and it is at least 30%
higher than that to periodate treated asialoglycophorin.

[0087] A preferred embodiment of the humoral immune
response test 1 is described in detail in example 11.

[0088] In another preferred embodiment the invention pro-
vides a humoral immune response test (humoral immune
response test 2) against Core-1 comprising, testing the bind-
ing of an antibody, antibodies in serum, or antibodies gained
from serum, plasma or faeces, in an ELISA to carbohydrate
structures coupled to polyacrylamid (PAA conjugates) com-
prising Gal beta 1-3 GalNAc alphal-PAA, Gal beta 1-3 Gal-
NAc beta 1-PAA, GIcNAc betal-2 Gal beta 1-3 GalNAc
alpha 1-PAA, and preferably periodate treated Gal beta 1-3
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GalNAc alphal-PAA, whereby a positive humoral immune
response against Core-1 shows a significant higher binding of
the antibody or antibodies to Gal beta 1-3 GalNAc alphal-
PAA than to periodate treated Gal beta 1-3 GalNAc alphal-
PAA and preferably also a higher binding of the antibody or
antibodies to Gal beta 1-3 GalNAc alphal-PAA than to Gal
beta 1-3 GalNAc beta 1-PAA or a significant higher binding
to Gal beta 1-3 GalNAc alphal-PAA of antibodies gained
from a human or an animal after immunization with a formu-
lation according to this invention (e.g. immune sera) com-
pared to antibodies gained from a human or an animal prior to
immunization (e.g. preimmune sera). These artificial poly-
acrylamid structures also comprise the Core-1 structure
respectively closely related structures and can thus be used to
determine the specificity of the triggered humoral immune
response.

[0089] Said humoral immune response test 2 tests the bind-
ing of the antibodies in serum or antibodies gained from
serum, plasma or faeces in an ELISA to carbohydrate struc-
tures coupled to polyacrylamid (PAA conjugates) comprising
Gal beta 1-3 GalNAc alphal-PAA, Gal beta 1-3 GalNAc beta
1-PAA, GleNAc betal-2 Gal beta 1-3 GalNAc alpha 1-PAA,
and preferably periodate treated Gal beta 1-3 GalNAc alphal-
PAA whereby a positive humoral immune response against
Core-1 shows a significant higher binding of the antibodies to
Gal beta 1-3 GalNAc alphal-PAA than to periodate treated
Gal beta 1-3 GalNAc alphal-PAA and preferably also to Gal
beta 1-3 GalNAc beta 1-PAA. In a preferred embodiment the
binding to Gal beta 1-3 GalNAc alphal-PAA is at least twice
the binding to periodate treated Gal beta 1-3 GalNAc alphal -
PAA and to, Gal beta 1-3 GalNAc beta 1-PAA.

[0090] Inapreferred embodiment the ELISA signal against
Gal beta 1-3 GalNAc alphal-PAA relative to the ELISA
signal against GlcNAc betal-2 Gal beta 1-3 GalNAc alpha
1-PAA is 50% higher after immunization with a formulation
according to this invention compared to the ELISA signal
against Gal beta 1-3 GalNAc alphal-PAA relative to the
ELISA signal against GIcNAc betal-2 Gal beta 1-3 GalNAc
alpha 1-PAA prior to immunization, more preferred at least
70% higher and even more preferred 100% higher.

[0091] Inapreferred embodiment, after immunization with
a formulation according to this invention, the ELISA signal
against Gal beta 1-3 GalNAc alphal-PAA is 30% higher
compared to the ELISA signal against Gal betal-3 GlcNAc
alpha 1-PAA, more preferred at least 50% higher, more pre-
ferred at least 70% and even more preferred 100% higher.
[0092] A preferred embodiment of the humoral immune
response test 2 is described in detail in example 11.

[0093] Inanother preferred embodiment the invention pro-
vides a humoral immune response test (humoral immune
response test 3) against Core-1 comprising, testing the bind-
ing of an antibody, antibodies in serum, or antibodies gained
from the serum, plasma or faeces, in a flow cytometry test for
its binding to cells comprising NM-D4 or NM-F9 and NM-wt
or NM-H9 (or NM-H9D8 DSM ACC2806) whereby a posi-
tive humoral immune response against Core-1 shows a sig-
nificant higher binding of the antibodies to NM-D4 or NM-F9
(both carrying the Core-1 antigen) than to NM-wt or NM-H9
(not carrying the Core-1 antigen) and/or a significant higher
binding of the antibodies to NM-D4 or NM-F9 after admin-
istration of a formulation according to this invention.

[0094] Said humoral immune response test 3 tests the bind-
ing of the antibodies in serum or antibodies gained from the
serum, plasma or faeces in a flow cytometry test for its bind-
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ing to cells comprising NM-D4 or NM-F9 and NM-wt or
NM-H9 whereby a positive humoral immune response
against Core-1 shows a significant higher binding of the anti-
bodies to NM-D4 or NM-F9 than to NM-wt or NM-H9. In a
preferred embodiment the percentage of positive cells in NM-
D4 or NM-F9 is twice that of NM-wt or NM-H9 and even
further preferred 5 times.

[0095] In another preferred embodiment of the invention
the flow cytometry results are calculated after the following
formula:

(% positive cells to NM-D4 or NM-F9 of the immune
sample-% positive cells to NM-D4 or NM-F9 of the preim-
mune sample)/(% positive cells to NM-wt or NM-H9 of the
immune sample-% positive cells to NM-wt or NM-H9 of the
preimmune sample)=X, whereby (% positive cells to NM-wt
or NM-H9 of the immune sample-% positive cells to NM-wt
or NM-H9 of the preimmune sample)=1 and whereby the
humoral immune response test is positive if X=10, more
preferred X>20 and even more preferred X>30.

[0096] A preferred embodiment of the humoral immune
response test 3 is described in detail in example 11.

[0097] Inanother preferred embodiment the invention pro-
vides a humoral immune response test (humoral immune
response test 4) against Core-1 comprising, testing the bind-
ing of an antibody, antibodies in serum, or antibodies gained
from the serum, plasma or faeces, in an immune fluorescence
test for its binding to cells comprising NM-D4 or NM-F9, and
to NM-wt or NM-H9, and preferably also to periodate treated
NM-D4 or NM-F9 whereby a positive humoral immune
response against Core-1 shows a higher binding of a particu-
lar amount of the antibody or antibodies to NM-D4 or NM-F9
(both carrying the Core-1 antigen) than to NM-wt or NM-H9
(not carrying the Core-1 antigen) or periodate treated NM-D4
or NM-F9 (wherein the Core-1 antigen is destroyed due to the
periodate treatment) and/or a significant higher binding of the
antibodies to NM-D4 or NM-F9 after administration of a
formulation according to this invention.

[0098] Said humoral immune response test 4 tests the bind-
ing of the antibodies in serum, plasma or faeces or antibodies
gained from the serum, plasma or faeces in an immune fluo-
rescence test for its binding to cells comprising NM-D4 or
NM-F9, and to NM-wt or NM-H9, and preferably also to
periodate treated NM-D4 or NM-F9 whereby a positive
humoral immune response against Core-1 shows a higher
binding of the antibodies to NM-D4 or NM-F9 than to NM-wt
or NM-H9 or periodate treated NM-D4 or NM-F9. In a pre-
ferred embodiment the binding to NM-D4 or NM-F9 is vis-
ibly higher in fluorescence intensity and/or in the percentage
of fluorescence-positive cells among NM-D4 or NM-F9 cells
is higher than the percentage of fluorescence-positive cells
among NM-D4 or NM-F9 after treatment with periodate. The
immunofluorescence test can be made more quantitative by
serial dilutions of the antisera and/or by taking photographs
under identical exposure conditions.

[0099] Other suitable tests for Core-1 positivity of a
humoral immune response are the use of various Core-1
positive cells, such as ZR-75-1, CAMA-1, KG-1, A-204, and
Core-1-negative cell lines, such as BT-20, HT-29, in immun-
ofluorescence or flow cytometry analyses, or other Core-1
carrying molecules such as Gal beta 1-3 GalNAc alphal -BSA
or Gal beta 1-3 GalNAc alphal-KLH, or glycopeptides with
Core-1, with or without periodate treatment of the cells or
antigens, and preferably with combinations with according
negative molecules without Core-1 such as BSA, or with
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sialylated core-1 structures, in suitable test systems, prefer-
entially in ELISA, flow cytometry, or immune fluorescence.
In principle the same carbohydrate structures coupled to
polyacrylamide or carrier proteins such as glycophorin pro-
tein backbone or lipids as used in the test 1 to 4 described
above can also be used when coupled to other carrier mol-
ecules such as protein backbones, or peptides or polypep-
tides, or lipids, or chemical structures, such as BSA, KLH or
defined shorter peptides or chemical structures such as those
used for column bed in chromatography. Those skilled in the
artare able to identify suitable carrier molecules and to couple
suitable structures to obtain the desired carbohydrate struc-
ture coupled to the carrier molecules with or without linker.
Those skilled in the art are also able to select those cells or
antigens, with or without periodate treatment, and to select
and modity the suitable methods to test the humoral immune
response for Core-1. However, the aforementioned humoral
immune response tests 1 to 4 and especially the preferred
combinations thereof provided by the present invention are
clearly preferred and have clear advantages in respect to
specificity as also seen from examples.

[0100] Inanother preferred embodiment the invention pro-
vides a humoral immune response test (humoral immune
response test 5) against Core-1 comprising,

[0101] a.)incubating a suitable amount of ZR75-1, NM-
D4, NM-F9, NM-H9, and/or NM-wt, labeled with a
suitable amount of europium or chromium-51, with a
suitable amount of an antibody, of antibodies in serum,
or of antibodies gained from the serum, plasma or
faeces, with a suitable amount of complement for a
suitable time (typically between 3 to 5 hours or over
night)

[0102] b.) measuring the lysis of the cells by determining
the release of europium or chromium-51 after the incu-
bation under (a) whereby a, positive humoral immune
response against Core-1 shows a higher lysis of NM-D4
or NM-F9 cells than of NM-wt or NM-H9 or it shows a
higher lysis of NM-D4, NM-F9, or ZR-75-1, than a lysis
without complement and/or than a lysis without the anti-
body and/or than a lysis with an antibody or antibodies
which does not bind or which binds less to NM-D4,
NM-F9, or ZR-75-1.

[0103] Said humoral immune response test 5 tests the
Core-1 specific complement dependent cytotoxicity (CDC),
an effector mechanism mediated by certain antibodies, of the
induced humoral immune response or Core-1 specific anti-
bodies in a target cell lysis test. The test comprises incubating
suitable amounts of labeled Core-1 positive target cells such
as ZR75-1, preferably NM-D4 or NM-F9, with suitable
amounts of antibodies in serum or antibodies gained from the
serum, or an isolated Core-1 antibody with suitable amounts
of complement for a suitable time, typically between 3 to 5
hours. The Core-positive tumor cells are labeled with
europium or chromium-51 which allows the measurement of
cells which are lysed. The amount of lysed cells is deter-
mined, preferably by measuring the release of europium or
chromium-51 after incubation. A suitable control can be
determined by those skilled in the art such as Core-1 negative
cells, preferably NM-wt and/or NM-H9, an antibody or an
antibody mixture not binding to the target cell, and/or without
complement. The test can be optimized in respect to suitable
amounts of antibodies, numbers of labeled tumor cells, con-
centration of complement, and incubation time by those
skilled in the art for its use in the invention and as described.
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[0104] The complement-dependent cytotoxicity (CDC) of
the invention is preferably determined using an Europium
Release Assay. The target cells NM-D4 are incubated for 10
minutes at 4° C. in 800 pul of europium buffer (50 mM HEPES,
pH 7.4, 93 mM NaCl, 5 mM KCI, 2 mM MgCl,, 10 mM
diethylentriaminepentaacetic acid, 2 mM europium (III)
acetate), electroporated (710V, 1 pulse, 30 ps) in a Multipo-
rator (Eppendorf), and subsequently incubated on ice for
another 10 minutes. Thereafter, the cells are washed 5 times in
RPMI/5% FCS and seeded in a 96-well round-bottom plate
(Munc; 5x10%/well). Following addition of 20 ul of antibody
containing solution at varying dilutions or the corresponding
controls (medium, isotype control human IgM), the samples
are incubated 20 minutes at room temperature. 10 pl of 1:10
diluted complement (Baby rabbit complement) is added to
correspondent wells. In the control wells 10 pl of RPMI/5%
FCS are added instead of complement solution. For determi-
nation of spontaneous release target cells are incubated with
media alone, and maximum release is determined by com-
plete lysis of the target with ethanol. Following incubation at
37¢ C. for 4 hours, the plate is centrifuged at 500xg for 5
minutes, and 20 pl of cell-free supernatant from every well are
pipetted in 200 pl per well of enhancement solution (Perkin-
Elmer Wallac) on the previously prepared flat-bottom plate
(Nunc-Immunoplate Maxisorp). Following incubation for 15
minutes at room temperature, the fluorescence is determined
(Victor® Fluorometer, Perkin-Elmer Wallac). The specific
cytotoxicity is obtained from the equation (experimental

lysis—spontaneous  lysis)/(maximum lysis—spontaneous
lysis)x100%.
[0105] In another preferred embodiment the invention pro-

vides a humoral immune response test (humoral immune
response test 6) against Core-1 comprising,

[0106] a) incubating a suitable amount of ZR75-1, NM-
D4, NM-F9, NM-H9, and/or NM-wt, labeled with a
suitable amount of europium or chromium-51, with a
suitable amount of an antibody, of antibodies in serum,
or of antibodies gained from the serum, plasma or
faeces, with a suitable amount of at least one immune
effector cell or mixture of cells comprising immune
effector cells or peripheral blood mononuclear cells for
a suitable time, typically between 3 to 5 hours or over
night and

[0107] b) measuring the lysis of the cells by determining
the release of europium or chromium-51 after the incu-
bation under (a) whereby a positive humoral immune
response against Core-1 shows a significant higher lysis
of NM-D4 or NM-F9 cells than of NM-wt or NM-H9 or
it shows a significant higher lysis of NM-D4, NM-F9, or
ZR-75-1, than a lysis without the antibody and/or than a
lysis with an antibody or antibodies which does not bind
or which binds less to NM-D4, NM-F9, or ZR-75-1.

[0108] Said humoral immune response test 6 tests the
Core-1 specific antibody dependent cellular cytotoxicity
(ADCC), an effector mechanism mediated by certain anti-
bodies, of the induced humoral immune response or Core-1
specific antibodies in a target cell lysis test in combination
with immune effector cells. The test comprises incubating
suitable amounts of labeled Core-1 positive target cells such
as ZR75-1, preferably NM-D4 or NM-F9, with suitable
amounts of antibodies in serum or antibodies gained from the
serum, or an isolated Core-1 antibody with suitable amounts
of immune effector cells such as those present in PBMC
(peripheral blood mononuclear cells) for a suitable time, typi-
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cally between 3 to 5 hours or over night. The Core-positive
tumor cells are labeled with europium or chromium-51 which
allows the measurement of cells which are lysed. The amount
of lysed cells is determined, preferably by measuring the
release of europium or chromium-51 after incubation. A suit-
able control can be determined by those skilled in the art such
as Core-1 negative cells (preferably NM-wt and NM-H9), an
antibody or an antibody mixture not binding to the target cell,
and/or without immune effector cells (e.g. PBMC). The test
can be optimized in respect to suitable amounts of antibodies,
numbers of labeled tumor cells, numbers of immune effector
cells, and incubation time by those skilled in the art for its use
in the invention.

[0109] The antibody dependent cellular cytotoxicity
(ADCC) of the invention is preferably determined using an
Europium Release Assay. The target cells NM-D4 are incu-
bated for 10 minutes at 4° C. in 800 pl of europium buffer (50
mM HEPES, pH 7.4, 93 mM NaCl, 5 mM KCl, 2 mM MgCl,,
10 mM diethylentriaminepentaacetic acid, 2 mM europium
(II) acetate), electroporated (710V, 1 pulse, 30 pus) in a Mul-
tiporator (Eppendorf), and subsequently incubated on ice for
another 10 minutes. Thereafter, the cells are washed 5 times in
RPMI/5% FCS and seeded in a 96-well round-bottom plate
(Nunc; 5x10%/well). Following addition of 20 pl of Corel-
specific antibodies at varying concentrations (0.05 to 50
ng/ml final concentration in 200 pl incubation volume) or the
corresponding controls (medium, isotype control IgG),
PBMC (human peripheral blood mononucleare cells, 80 ul)
are added as effector cells, using different effector cell/target
cell ratios from 100:1 to 10:1, preferably of 50:1. To deter-
mine spontaneous release, 80 ul RPMI/5% FCS without
effector cells are added. Maximum release is determined after
complete lysis of the target with ethanol.

[0110] Following incubation at 37° C. for 4 hours, the plate
is centrifuged at 500xg for 5 minutes, and 20 pl of cell-free
supernatant from every well is pipetted in 200 pl per well of
enhancement solution (Perkin-Elmer Wallac) on the previ-
ously prepared flat-bottom plate (Nunc-Immunoplate Max-
isorp). Following incubation for 15 minutes at room tempera-
ture, the fluorescence is determined (Victor® Fluorometer,
Perkin-Elmer Wallac). The specific cytotoxicity is obtained
from the equation (experimental lysis—spontaneous lysis)/
(maximum lysis—spontaneous lysis)x100%.

[0111] In a preferred embodiment said humoral immune
response tests 1 to 6 further comprise prior to the test

a. the administration of the nutraceutical, the pharmaceutical
composition, the Core-1 positive microorganism or the frac-
tion thereof or the formulations comprising those to a human
or animal

b. isolating the antibody, antibodies in serum, or antibodies
gained from the serum, plasma or faeces.

[0112] Ina preferred embodiment the invention provides a
humoral immune response test for testing the ability of the
formulation, or the Core-1 positive microorganism, or the
fraction or the lysate thereof as described elsewhere herein to
induce or enhance a humoral immune response against
Core-1 in a human or an animal comprising,

a) administering said formulation, said Core-1 positive
microorganism or said lysate or fraction thereof, as described
elsewhere herein, to a human or animal; and

b) isolating the antibody, antibodies in serum, or antibodies
gained from the serum, plasma or faeces; and
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c) testing the binding of the antibody, antibodies in serum, or
antibodies gained from serum, plasma or faeces, in
[0113] (i) an ELISA to glycoproteins comprising asia-
loglycophorin and glycophorin or asialoglycophorin
and periodate treated asialoglycophorin or asialoglyco-
phorin and glycophorin and periodate treated asialogly-
cophorin whereby a positive humoral immune response
against Core-1 shows a binding of said antibody or anti-
bodies to asialoglycophorin which is significantly
higher than the binding to glycophorin and/or periodate
treated asialoglycophorin, and a significantly higher
binding to asialoglycophorin than an antibody or anti-
bodies accordingly isolated from the same animal or
human before administration of said formulation, said
Core-1 positive microorganism or said lysate or fraction
thereof, and/or
[0114] (ii) an ELISA to carbohydrate structures coupled
to polyacrylamid (PAA conjugates) comprising Gal beta
1-3 GalNAc alphal-PAA, Gal beta 1-3 GalNAc beta
1-PAA, GlcNAc betal-2 Gal beta 1-3 GalNAc alpha
1-PAA, and preferably periodate treated Gal beta 1-3
GalNAc alphal-PAA, whereby a positive humoral
immune response against Core-1 shows a significantly
higher binding of said antibody or antibodies to Gal beta
1-3 GalNAc alphal-PAA than of an antibody or antibod-
ies accordingly isolated from the same animal or human
before administration of said formulation, said Core-1
positive microorganism or said lysate or fraction
thereof’, and/or
[0115] (iii) a flow cytometry test for the binding to cells
comprising NM-D4 or NM-F9 and NM-wt or NM-H9
whereby a positive humoral immune response against
Core-1 shows a significantly higher binding of the anti-
bodies to NM-D4 or NM-F9 than to NM-wt or NM-H9,
and a significantly higher binding to NM-D4 or NM-F9
than an antibody or antibodies accordingly isolated from
the same animal or human before administration of said
formulation, said Core-1 positive microorganism or said
lysate or fraction thereof; and/or
[0116] (iv) an immune fluorescence test for its binding to
cells comprising NM-D4 or NM-F9, and to NM-wt or
NM-H9, and preferably also to periodate treated NM-
D4 or NM-F9 whereby a positive humoral immune
response against Core-1 shows a significantly higher
binding of a particular amount of the antibody or anti-
bodies to NM-D4 or NM-F9 than to NM-wt or NM-H9
or periodate treated NM-D4 or NM-F9, and a signifi-
cantly higher binding to NM-D4 or NM-F9 than an
antibody or antibodies accordingly isolated from the
same animal or human before administration of said
formulation, said Core-1 positive microorganism or said
lysate or fraction thereof;,
and/or
d) testing the activity of the antibody, antibodies in serum, or
antibodies gained from serum, plasma or faeces, comprising
[0117] (i) incubating a suitable amount of ZR75-1, NM-
D4, NM-F9, NM-H9, and/or NM-wt, labeled with a
suitable amount of europium or chromium-51, with a
suitable amount of an antibody, of antibodies in serum,
or of antibodies gained from the serum, plasma or
faeces, with a suitable amount of complement for a
suitable time, typically between 3 to 5 hours, and mea-
suring the lysis of the cells by determining the release of
europium or chromium-51 after the incubation whereby
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a positive humoral immune response against Core-1
shows a significantly higher lysis of NM-D4 or NM-F9
cells than of NM-wt or NM-H9 or it shows a higher lysis
of NM-D4, NM-F9, or ZR-75-1, than a lysis without
complement and/or than a lysis without the antibody
and/or than a lysis with an antibody or antibodies which
does not bind or which binds less to NM-D4, NM-F9, or
ZR-75-1, and/or than a lysis of NM-D4, NM-F9, or
ZR-75-1 with an antibody or antibodies accordingly
isolated from the same animal or human before admin-
istration of said formulation, said Core-1 positive micro-
organism or said lysate or fraction thereof; and/or

[0118] (i) incubating a suitable amount of ZR75-1, NM-
D4, NM-F9, NM-H9, and/or NM-wt, labeled with a
suitable amount of europium or chromium-51, with a
suitable amount of an antibody, of antibodies in serum,
or of antibodies gained from the serum, plasma or
faeces, with a suitable amount of at least one immune
effector cell or mixture of cells comprising immune
effector cells or peripheral blood mononuclear cells for
a suitable time, typically between 3 to 5 hours or over
night, and measuring the lysis of the cells by determin-
ing the release of europium or chromium-51 after the
incubation whereby a positive humoral immune
response against Core-1 shows a significantly higher
lysis of NM-D4 or NM-F9 cells than of NM-wt or NM-
HO or it shows a higher lysis of NM-D4, NM-F9, or
ZR-75-1, than a lysis without the antibody and/or than a
lysis with an antibody or antibodies which does not bind
or which binds less to NM-D4, NM-F9, or ZR-75-1,
and/or than a lysis of NM-D4, NM-F9, or ZR-75-1 with
an antibody or antibodies accordingly isolated from the
same animal or human before administration of said
formulation, said Core-1 positive microorganism or said
lysate or fraction thereof.

[0119] Ina further preferred embodiment of the invention a
nutraceutical or a pharmaceutical formulation comprising at
least one Core-1 positive microorganism or fraction or lysate
thereof induces a humoral immune response against Core-1
which is positive for at least two humoral immune response
tests out of the humoral immune response tests 1 to 6
described above, preferably positive for humoral immune
response tests 1 and 3, and more preferably for humoral
immune response test 1, 2 and 3, and more preferably for
humoral immune response test 1, 2, 3, and 4, and more pref-
erably for humoral immune response test 1,2,3,4, and 6, and
even more preferably for humoral immune response test 1, 2,
3, 4, and 5, and most preferably positive for all 6 humoral
immune response tests.

[0120] Said cellular immune response against Core-1 is a
T-cell response against Core-1 which can be e.g. detected by
at least one of the cellular immune response tests 1 to 5
described herein. More preferably it is a cellular immune
response against Core-1 which is a cytotoxic T cell response
or a helper T cell response against Core-1. Even more pref-
erably is a cellular immune response against Core-1 which is
a cytotoxic T cell response and a helper T cell response
against Core-1 which can be detected by cellular immune
response tests 1, 2,3, 4 and 5 described herein. Most prefer-
ably is a cellular immune response against Core-1 which is a
cytotoxic T cell response and Th1 type helper T cell response
against Core-1 which can be detected by cellular immune
response tests 1, 2, 3,4 and 5.
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[0121] Said cellular immune response tests comprise
bringing into contact dendritic cells loaded with a Core-1
microorganism together with immune cells and cultivation
for appropriate times and under appropriate conditions and
subsequently adding for restimulation dendritic cells loaded
with at least one Core-1 carrying molecule and cultivation for
appropriate times and conditions and subsequently measur-
ing the amount of secreted GM-CSF, TNFalpha, or INF-
gamma, or measuring the proliferation of T cells, or the
inhibition of the secrcretion of GM-CSF, TNFalpha, or INF-
gamma, or the proliferation by antibodies against Core-1 or
measuring the presentation of Core-1 on the dendritic cells or
measuring the lysis of Core-1 positive cells by activated
immune cells, preferably by activated T cells.

[0122] Said dendritic cells, herein also called DC, can be
any dendritic cells or a mixture of dendritic cells or a mixture
of cells comprising dendritic cells or at least one dendritic
cell. They can be derived from human donors which are
healthy or which have a disease, such as but not limited to
tumor disease or Crohns disease or Core-1 positive disease or
one of the diseases listed elsewhere herein, or from animals.
Said DCs can be obtained and loaded as known by those
skilled in the art and are typically obtained from CD34 posi-
tive precursor cells or CD14 positive monocytic cells from
human blood or bone marrow which are differentiated to
immature dendritic cells (iDC) using certain combination of
suitable molecules known to those skilled in the art. The iDCs
are loaded with the Core-1 positive microorganism or with
Core-1 carrying molecule, or appropriate controls, and are
further matured using certain combination of suitable mol-
ecules known to those skilled in the art to obtain loaded
dendritic cells which correspond to loaded mature dendritic
cells (mDC) which are able to activate T-cells.

[0123] Said DCs can as well be originated from a dendritic
cell line such as but not limited to the human dendritic cell line
NEMOD-DC (obtainable from Glycotope GmbH Berlin,
Germany; www.glycotope.com) or Mutz-3.

[0124] Said loading of dendritic cells means that the den-
dritic cells are incubated in the appropriate differentiation and
maturation state with suitable amounts of a Core-1 positive
microorganism, or fractions or lysates thereof or at least one
Core-1 carrying-molecule for a suitable time, typically this
occurs within the maturation step described above in combi-
nation with suitable molecules, typically for 24 to 48 hours,
leading to loaded dendritic cells capable of activating
immune cells, preferably T cells, comprising Core-1 specific
T-cells.

[0125] Said immune cells can be PBMC (peripheral blood
mononuclear cells) or other cell populations comprising
CD4+ and/or CD8+ T-cells, preferably CD4+ and CD8+
T-cells. Those skilled in the art know how to gain those cells
from a human or animal and generation of those cells can
comprise preparations by ficoll gradient from human blood or
from blood cells of leukapherases and can comprise in case
further enrichment by T cell specific magnetic sorting tech-
nologies.

[0126] In a preferred embodiment the dendritic cells are
matched in at least one MHC class molecule with the immune
cells, preferably in an MHC class I molecule or MHC class 11
molecule, more preferable in at least one MHC class I and one
MHC class II molecule, more preferably in more MHC mol-
ecules and most preferably in all MHC molecules. The latter
can be achieved by obtaining the dendritic cells and the
immune cells from the same individual.
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[0127] Said appropriate times and conditions for cultiva-
tion of the immune cells with the loaded dendritic cells and
for the subsequent adding of the loaded dendritic cells are
known to those skilled in the art and can be optimized by him
taking into consideration the conditions the cells are in. Typi-
cally the incubation time is 7 to 10 days for each of the two
steps (primary activation and restimulation).

[0128] Said Core-1 carrying molecule in sense of the
described cellular immune response tests means sufficient
amounts of a cell or tumor cell carrying Core-1, a protein
carrying Core-1, or a polypeptide carrying Core-1. Said cell
ortumor cell carrying Core-1 can be living or dead, or a lysate
from those cells or a fraction thereof, more preferred is a
lysate. A protein carrying Core-1 can be any protein carrying
Core-1 such as carrier proteins whereon Core-1 is bound on
tumors. A polypeptide carrying Core-1 can be any polypep-
tide carrying Core-1, preferably those which can be presented
with Core-1 on the mDC.

[0129] Said Core-1 positive microorganism in sense of the
described cellular immune response tests means sufficient
amounts of the particular Core-1 positive microorganism
which can be living or dead, or a lysate from those cells or a
fraction thereof, more preferred is a lysate or a fraction
thereof.

[0130] Controls should be used to further confirm the posi-
tivity of the immune response. Those skilled in the art are able
to use appropriate controls as such which are described in
more detail below and in example 12. Examples are the use of
controls which are loaded onto the DC as described for the
Core-1 carrying molecules and used for restimulation and can
comprise (1) cells which are negative for Core-1, preferably
those which resemble as closely as possible the Core-1 posi-
tive cells as Core-1 carrying molecules, in the corresponding
format such as living or dead, or a lysate from those cells or a
fraction thereof; (ii) a protein not carrying Core-1, preferably
the same protein as used as Core-1 carrying molecule but
without the Core-1, preferably without any glycosylation or
with a sialylated Core-1 structure, (iii) a polypeptide not
carrying Core-1, preferably the same polypeptide as used as
Core-1 carrying molecule but without the Core-1, preferably
without any glycosylation or with a sialylated Core-1 struc-
ture or the Tn structure (GalNAcalphal-O-Ser/Thr). Addi-
tional controls may be (iv) non-loaded mDC treated in the
same way as the mDC loaded with Core-1 carrying molecules
including the necessary molecules and conditions for matu-
ration but without any additional molecule corresponding to
the Core-1 carrying molecule or above mentioned controls
(i-iii). The examples and the preferred embodiments describe
in detail the most suitable controls, while other suitable ones
might be selected by those skilled in the art.

[0131] Inapreferred embodiment of the invention the den-
dritic cells are functional dendritic cells obtained from the
leukemia cell line MUTZ-3 (DSMZ ACC295) or cells derived
from MUTZ-3 such as NEMOD-DC [as described in
DE10139428 Al, WO02003/023023 Al, EP01419240,
US20040265998, CA2457287, 10139428.4 (DE), PCT/
EP02/09260, 02758474.7 (EP), U.S. Ser. No. 10/486,966,
CA2,457,287)] and obtainable from Glycotope GmbH Ber-
lin, Germany [www.Glycotope.com]. Those dendritic cells
are active dendritic cells which are fully capable to activate T
cells and to process and/or present antigens on their surface
including on MHC class molecules. In a further preferred
embodiment of the invention the dendritic cells are functional
dendritic cells obtained from MUTZ-3 or cells derived from
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MUTZ-3, such as NMD-200, and the immune cells are
matched in MHC class I molecule such as HLA-A2 or HLA-
B44, preferably HLA-A2 and HLA-B44. In a further pre-
ferred embodiment a lysate of NM-D4 or NM-F9 is used as
Core-1 carrying molecule and NM-wt [which is the parental
cell of NM-D4 or NM-F9 as described in W02005/017130
A2 and EP1654353] or NM-H9 [NM-H9D8, DSM
ACC2806], which differs in the potential to sialylate and
hence does in contrast to NM-D4 and NM-F9 not carry
Core-1 onits surface, as a control in the corresponding format
such as living or dead, or a lysate from those cells or a fraction
thereof, more preferred is a lysate, both loaded onto the DC
and used for restimulation. In another preferred embodiment
glycophorin or periodate treated asialoglycophorin as a con-
trol for asialoglycophorin each loaded onto the DC and used
for restimulation. In a more preferred embodiment, a lysate of
NM-D4 or NM-F9 and asialoglycophorin is used as Core-1
carrying molecule for restimulation and NM-wt [NM-H9]
and glycophorin or periodate-treated asialoglycophorin and/
or unloaded DC are used as negative controls.

[0132] Due to variances from experiments to experiments
which is in particular typical for cellular immunological
methods known to those skilled in the art, controls have to be
setup in parallel to the test as known to those skilled in the art.
[0133] According to one embodiment, the invention pro-
vides an in vitro cellular immune response test against Core-1
comprising

[0134] a.) Loading at least one dendritic cell with a first
Core-1 positive compound, wherein said Core-1 posi-
tive compound carries Core-1;

[0135] b.) bringing into contact a suitable amount of said
at least one dendritic cell loaded with said Core-1 posi-
tive compound with a suitable amount of immune cells
which can be activated or inhibited by a dendritic cell;

[0136] c.)cultivation in order to allow interaction of said
immune cells with said loaded dendritic cells;

[0137] d.) adding a suitable amount of antigen present-
ing cells (APC) loaded with a suitable amount of at least
one second compound carrying Core-1, wherein said
second compound is different from said first Core-1
positive compound;

[0138] e.) cultivation for restimulation of said immune
cells
[0139] f) determining the amount of restimulated

immune cells.
[0140] The invention provides a method for determining
whether a Core-1 positive microorganism or compound in
general is capable of triggering a cellular immune response.
So far the prior art assumed that carbohydrates are unable to
trigger a cellular immune response. However, it has now been
found that certain carbohydrate epitopes are able to elicit a
cellular immune response. It is thus important to provide test
systems for determining whether a certain carbohydrate
epitope, here Core-1, is in the presented form (e.g. by a
Core-1 positive microorganism according to the present
invention or a Core-1 conjugate) indeed able to trigger a
respective response, thereby determining whether said
Core-1 positive compound is a suitable therapeutical/nutra-
ceutical. The invention thus uses dendritic cells as dendritic
cells are able to prime and thus stimulate immune cells such
as T-cells. Dendritic cells process compounds they are
encountering and present the processed compounds/antigens
on their surface. However, MHC cells such as dendritic cells
can only present certain kinds of antigens and it is important
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to determine whether the Core-1 epitope—in its surrounding
on the microorganism or carrier—can be presented by den-
dritic cells in the correct from as only then these compounds/
microorganisms are able to elicit a cellular immune response.
The principles of this cellular immune response test are also
illustrated in FIG. 23.
[0141] Therefore, dendritic cells are loaded with the Core-1
positive compound of interest. Said compound can e.g. be a
microorganism carrying Core-1 as described herein, a tumor
cell or any other compound carrying Core-1. Suitable condi-
tions for loading and suitable compounds carrying carbohy-
drate structures are described herein.
[0142] Said loaded dendritic cells are then contacted with
immune cells, in particular lymphocytes such as T-cells. The
immune cells can be obtained e.g. from human donors. Den-
dritic cells presenting antigens matching the receptors of the
immune cells activate and thus stimulate the lymphocytes
thereby allowing them to proliferate and survive. Lympho-
cytes which do not match the antigens presented by the den-
dritic cells are not activated and die.
[0143] This first round of stimulation provides activated
lymphocytes which are specific for any corresponding anti-
gen presented by said loaded dendritic cells, including Core-1
if presented. However, the aim of the present method is to
identify whether the compound comprising a carbohydrate
epitope/antigen of interest—here Core-1—can stimulate a
cellular response specific against Core-1.
[0144] Therefore, a selection step is performed wherein the
lymphocytes are restimulated in order to determine whether
Core-1 stimulates the lymphocytes and thus triggers a cellular
response. In said selection step antigen presenting cells such
as e.g. dendritic cells are loaded with a second compound
which also carries Core-1. However, said second compound
is different from the first compound. E.g. the first compound
is a microorganism carrying Core-1 and the second com-
pound is a tumor cell carrying Core-1. This second compound
is also processed by the APCs and the antigens are presented
by said APCs. As the second compound is different from the
first compound most presented antigens, preferably all anti-
gens are—besides Core-1—different from the antigens pre-
sented in the first round. This has the effect that only those
lymphocytes survive the second round of restimulation which
find a matching antigen presented by said APCs, namely
Core-1. In case the dendritic cells of the first round as well as
the APCs of the second round both present an antigen com-
prising or consisting of Core-1 (or a structure immunologi-
cally mimicking Core-1), lymphocytes recognizing said anti-
gen are stimulated and thus survive as they are also
restimulated. Those lymphocytes which do not find a match-
ing partner when contacting with said APCs loaded with said
second Core-1 positive compound die due to a lack of
restimulation. This selection step ensures that a cellular
response against Core-1 is detected.
[0145] Inthelast step it is determined whether the lympho-
cytes were indeed restimulated. This can be done e.g. by
determining

[0146] secretion products of the lymphocytes which are

secreted if said lymphocytes are (re)stimulated such as
interferon alpha, interferon gamma or GM-CSF

[0147] the proliferation of the T-cells.
[0148] Suitable tests for determining whether restimulation
occurs are described herein.
[0149] The specificity of said test can be enhanced by using
a carbohydrate binding structure which specifically recog-
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nizes Core-1 when presented by the dendritic cells/APCs.
According to said embodiment, at least a portion of said
stimulated lymphocytes according to step c) are contacted
with a suitable amount of antigen presenting cells (APC)
loaded with a suitable amount of at least one second Core-1
positive compound, wherein said second compound is differ-
ent from said first carbohydrate positive compound, in the
presence of a Core-1 binding molecule recognizing Core-1.
Said Core-1 binding molecule blocks the interaction of the
APCs with said lymphocytes thereby preventing restimula-
tion and hence survival of the cells. This additional step
further ensures that the carbohydrate of interest specifically
stimulates lymphocytes and thus triggers a specific cellular
immune response. This specificity enhancing/confirming
step can be either done in parallel—Dby splitting the stimulated
lymphocytes according to step c—or by performing said
enhancing/confirming step additionally and thus afterwards.
Suitable Core-1 binding molecules, preferably antibodies are
described herein.
[0150] According to one embodiment the invention pro-
vides a cellular immune response test (cellular immune
response test 1) against Core-1 is provided comprising
[0151] a.) bringing into contact a suitable amount of
dendritic cells comprising at least one dendritic cell,
dendritic cells, or a mixture of cells comprising at least
one dendritic cell, loaded with a suitable amount of the
Core-1 positive microorganism, a lysate or a fraction
thereof, formulations comprising those, the nutraceuti-
cal, or the pharmaceutical composition of the invention
together with a suitable amount of immune cells com-
prising at least one immune cell, CD4+ T cell, CD8+ T
cell, a mixture of cells comprising at least one T cell, or
peripheral blood mononuclear cells, which can be acti-
vated or inhibited by a dendritic cell
[0152] b.) cultivation for an appropriate time and under
an appropriate condition
[0153] c¢.) adding a suitable amount of dendritic cells
comprising at least one dendritic cell, dendritic cells, or
a mixture of cells comprising at least one dendritic cell,
loaded with a suitable amount of at least one Core-1
carrying molecule
[0154] d.) cultivation for an appropriate time and under
an appropriate condition for restimulation
[0155] e) measuring the amount of secreted GM-CSF
e.g. by ELISA or ELISPOT, whereby a positive cellular
immune response against Core-1 shows a higher GM-
CSF secretion of said immune cells restimulated with
said dendritic cells loaded with a Core-1 carrying mol-
ecule than the GM-CSF secretion of corresponding
immune cells restimulated with corresponding unloaded
dendritic cells and/or a higher GM-CSF secretion of said
immune cells restimulated with said dendritic cells
loaded with a Core-1 carrying molecule than the GM-
CSF secretion of corresponding immune cells restimu-
lated with corresponding dendritic cells loaded with a
molecule not carrying Core-1 and/or a higher GM-CSF
secretion of said immune cells restimulated with said
dendritic cells loaded with asialoglycophorin than the
GM-CSF secretion of corresponding immune cells
restimulated with corresponding dendritic cells loaded
with glycophorin or periodate treated asialoglycophorin
and/or a higher GM-CSF secretion of said immune cells
restimulated with said dendritic cells loaded with a
lysate or fractions of NM-D4 or NM-F9 than the GM-

Jun. 24, 2010

CSF secretion of corresponding immune cells restimu-

lated with corresponding dendritic cells loaded with a

lysate of NM-wt or NM-H9.
[0156] Corresponding immune cells means that the same
immune cells, which are or comprise at least one immune cell,
CD4+ T cell, CD8+ T cell, a mixture of cells comprising at
least one T cell, or peripheral blood mononuclear cells, or
other elsewhere described cells and mixtures of cells, which
can be activated or inhibited by a dendritic cell, are used for
the control or comparative test with a control or test molecule,
mixture of molecules, cells, cell lysates or fractions, micro-
organism or fractions thereof than those which are used for
said immune cells in order to allow a comparison.
[0157] Corresponding dendritic cells means that the same
dendritic cells, which are or comprise at least one dendritic
cell, dendritic cells, or a mixture of cells comprising at least
one dendritic cell or other elsewhere described cells and
mixtures of cells able to active T cells, loaded with a suitable
amount of at least one Core-1 carrying molecule, are used for
the control or comparative test with a control or test molecule,
mixture of molecules, cells, cell lysates or fractions, micro-
organism or fractions thereof or without any, than those which
are used for said dendritic cells in order to allow a compari-
son.
[0158] This is known to those skilled in the art and they can
be selected by those skilled in the art. This is shown in more
detail in the examples. For clarification: For example, the
same amount of immune cells from the same preparation are
brought into contact with the same amount of dendritic cells
from the same preparation loaded with the same amount of
asialoglycophorin and in parallel with the same amount of
glycophorin or periodate treated asialoglycophorin and used
in the test in order to allow optimal comparability.
[0159] Variations are known to those skilled in the art and
can be determined by those or are described in more detail in
examples.
[0160] Said cellular immune response test 1 tests the acti-
vation of CD4+ and/or CD8+ T-cells to Core-1 specific CD4+
and/or CD8+ activated T-cells by a Core-1 positive microor-
ganism by measuring the specific induced secretion of GM-
CSF comprising bringing into contact dendritic cells loaded
with a Core-1 microorganism, lysate or fraction thereof and
immune cells and cultivation for appropriate times and con-
ditions and subsequently adding dendritic cells loaded with
Core-1 carrying molecule for restimulation and cultivation
for appropriate times and conditions and subsequently mea-
suring the amount of secreted GM-CSF in response to this
restimulation. Said measuring of the amount of secreted GM-
CSF is preferably done by ELISA or ELISPOT, more prefer-
ably ELISA, and is known to those skilled in the art. In the
most preferred embodiment of the invention the cellular
immune response test 1 comprises bringing into contact func-
tional dendritic cells obtained from cells derived from
MUTZ-3 loaded with Core-1 positive microorganism
together with PBMC (peripheral blood mononuclear cells)
matched at least in MHC class I (HLA-A2) and (HLA-B44)
and cultivation of these cells for appropriate times and con-
ditions, typically 7 to 10 days, and subsequently adding for
restimulation functional dendritic cells obtained from cells
derived from MUTZ-3 loaded with lysate of NM-D4 or NM-
F9, or with asialoglycophorin and cultivation for appropriate
times and conditions, typically 7 to 9 days, and subsequently
measuring the amount of secreted GM-CSF in an ELISA or
ELISPOT analysis. ELISA and ELISPOT analysis of GM-
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CSF—release is known to those skilled in the art and
described in detail in examples. A positive cellular immune
response against Core-1 shows a higher GM-CSF secretion of
the immune cells restimulated with DC loaded with alysate of
NM-D4 or NM-F9 than the secretion of the immune cells
restimulated with DC loaded with a lysate of NM-wt or NM-
H9 and/or it shows a higher GM-CSF secretion of the immune
cells restimulated with DC loaded with asialoglycophorin
than the immune cells restimulated with DC loaded with
glycophorin. In a preferred embodiment the secretion of GM-
CSF induced with NM-D4 or NM-F9 is 2 times higher than
that induced with NM-wt, more preferably 3 times higher. In
an preferred embodiment the secretion of GM-CSF induced
with asialoglycophorin is 2 times higher than that induced
with glycophorin, more preferably 3 times higher. A preferred
embodiment of the cellular immune response test 1 is
described in detail in example 12.

[0161] Inanother preferred embodiment the invention pro-
vides a cellular immune response test (cellular immune
response test 2) against Core-1 comprising

a.) bringing into contact a suitable amount of dendritic cells
comprising at least one dendritic cell, dendritic cells, or a
mixture of cells comprising at least one dendritic cell, loaded
with a suitable amount of the Core-1 positive microorganism,
a lysate or a fraction thereof, formulations comprising those,
the nutraceutical, or the pharmaceutical composition of the
invention together with a suitable amount of immune cells
comprising at least one immune cell, CD4+ T cell, CD8+ T
cell, a mixture of cells comprising at least one T cell, or
peripheral blood mononuclear cells, which can be activated or
inhibited by a dendritic cell

b.) cultivation for an appropriate time and under an appropri-
ate condition

¢.) adding a suitable amount of dendritic cells comprising at
least one dendritic cell, dendritic cells, or a mixture of cells
comprising at least one dendritic cell, loaded with a suitable
amount of at least one Core-1 carrying molecule

d.) cultivation for an appropriate time and under an appropri-
ate condition for restimulation

e.) measuring the amount of secreted IFNgamma and/or
secreted TNFalpha by ELISA or ELISPOT, whereby a posi-
tive cellular immune response against Core-1 shows a higher
IFNgamma and/or TNFalpha secretion of said immune cells
restimulated with said dendritic cells loaded with a Core-1
carrying molecule than the IFNgamma and/or TNFalpha
secretion of corresponding immune cells restimulated with
corresponding unloaded dendritic cells and/or a higher IFN-
gamma and/or TNFalpha secretion of said immune cells
restimulated with said dendritic cells loaded with a Core-1
carrying molecule than the IFNgamma and/or TNFalpha
secretion of corresponding immune cells restimulated with
corresponding dendritic cells loaded with a molecule not
carrying Core-1 and/or a higher [IFNgamma and/or TNFalpha
secretion of said immune cells restimulated with said den-
dritic cells loaded with asialoglycophorin than the IFN-
gamma and/or TNFalpha secretion of corresponding immune
cells restimulated with corresponding dendritic cells loaded
with glycophorin or periodate treated asialoglycophorin and/
or a higher IFNgamma and/or TNFalpha secretion of said
immune cells restimulated said dendritic cells loaded with a
lysate or fractions of NM-D4 or NM-F9 than the IFNgamma
and/or TNFalpha secretion of corresponding immune cells
restimulated with corresponding dendritic cells loaded with a
lysate of NM-wt or NM-H9.
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[0162] Said cellular immune response test 2 tests the acti-
vation of cytotoxic T-cells such as CTL (cytotoxic T lympho-
cytes) and or Th1 (cytotoxic T helper cells) to Core-1 specific
activated cytotoxic T-cells by a Core-1 positive microorgan-
ism by measuring the specific induced secretion of IFN-
gamma and/or TNFalpha comprising bringing into contact
dendritic cells loaded with a Core-1 microorganism and
immune cells and cultivation for appropriate times and con-
ditions and subsequently adding dendritic cells loaded with
Core-1 carrying molecule for restimulation and cultivation
for appropriate times and conditions and subsequently mea-
suring the amount of secreted I[FNgamma and/or secreted
TNFalpha in response to this restimulation. Said measuring
of the amount of secreted IFNgamma and/or TNFalpha is
preferably done by ELISA or ELISPOT, more preferably
ELISPOT and is known to those skilled in the art. In the most
preferred embodiment of the invention the cellular immune
response test 2 comprises bringing into contact functional
dendritic cells obtained from cells derived from MUTZ-3
loaded with Core-1 positive microorganism together with
PBMC (peripheral blood mononuclear cells) matched at least
in MHC class I (HLA-A2 and HLLA-B44) and cultivation of
these cells for appropriate times and conditions, typically 7 to
10 days, and subsequently adding for restimulation func-
tional dendritic cells obtained from cells derived from
MUTZ-3 loaded with lysate of NM-D4 or NM-F9, or with
asialoglycophorin and cultivation for appropriate times and
conditions, typically 7 to 9 days, and subsequently measuring
the amount of secreted IFNgamma by ELISPOT analysis
and/or secreted TNFalpha by ELISA analysis. ELISA and
ELISPOT analysis of TNFalpha and IFNgamma is known to
those skilled in the art and described in detail in examples. A
positive cellular immune response against Core-1 shows a
higher IFNgamma and/or TNFalpha secretion by the immune
cells restimulated with DC loaded with a lysate of NM-D4 or
NM-F9 than the secretion of the immune cells restimulated
with DC loaded with a lysate of NM-wt or NM-H9 and/or it
shows a higher IFNgamma and/or TNFalpha secretion of the
immune cells restimulated with DC loaded with asialoglyco-
phorin than the immune cells restimulated with DC loaded
glycophorin. In a preferred embodiment the secretion of IFN-
gamma and/or TNFalpha induced with NM-D4 or NM-F9 is
2 times higher than that induced with NM-wt, more prefer-
ably 3 times higher. In a preferred embodiment the secretion
of GM-CSF induced with asialoglycophorin is 2 times higher
than that induced with glycophorin, more preferably 3 times
higher. A preferred embodiment of the cellular immune
response test 2 is described in detail in example 12.
[0163] Inanother preferred embodiment the invention pro-
vides a cellular immune response test (cellular immune
response test 3) against Core-1 comprising
[0164] a.) bringing into contact a suitable amount of
dendritic cells comprising at least one dendritic cell,
dendritic cells, or a mixture of cells comprising at least
one dendritic cell, loaded with a suitable amount of the
Core-1 positive microorganism, a lysate or a fraction
thereof, formulations comprising those, the nutraceuti-
cal, or the pharmaceutical composition of the invention
together with a suitable amount of immune cells com-
prising at least one immune cell, CD4+ T cell, CD8+ T
cell, a mixture of cells comprising at least one T cell, or
peripheral blood mononuclear cells, which can be acti-
vated or inhibited by a dendritic cell
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[0165] b.) cultivation for an appropriate time and under
an appropriate condition
[0166] c.) adding a suitable amount of dendritic cells
comprising at least one dendritic cell, dendritic cells, or
a mixture of cells comprising at least one dendritic cell,
loaded with a suitable amount of at least one Core-1
carrying molecule
[0167] d.) cultivation for an appropriate time and under
an appropriate condition for restimulation and
[0168] e.) measuring the proliferation and/or prolifera-
tion induction, preferably by using the WST reaction in
combination with a colorimetric measurement, whereby
a positive cellular immune response against Core-1
shows a higher proliferation or number of T cells after a
certain time of cultivation when restimulated with said
dendritic cells loaded with a Core-1 carrying molecule
than when restimulated with corresponding unloaded
dendritic cells and/or a higher proliferation or number of
T cells after a certain time of cultivation when restimu-
lated with said dendritic cells loaded with a Core-1 car-
rying molecule than when restimulated with corre-
sponding dendritic cells loaded with a molecule not
carrying Core-1 and/or a higher proliferation or number
of T cells after a certain time of cultivation when
restimulated with said dendritic cells loaded with asia-
loglycophorin than when restimulated with correspond-
ing dendritic cells loaded with glycophorin or periodate
treated asialoglycophorin and/or a higher proliferation
or number of T cells after a certain time of cultivation
when restimulated with said dendritic cells loaded with
a lysate or fractions of NM-D4 or NM-F9 than when
restimulated with corresponding dendritic cells loaded
with a lysate of NM-wt or NM-H9.
[0169] Said cellular immune response test 3 tests the acti-
vation of CD4+ and CD8+ T-cells to Core-1 specific activated
T-cells by a Core-1 positive microorganism by measuring the
induction of the proliferation of T-cells comprising bringing
into contact dendritic cells loaded with a Core-1 positive
microorganism and immune cells and cultivation for appro-
priate times and conditions and subsequently adding den-
dritic cells loaded with Core-1 carrying molecule for restimu-
lation and cultivation for appropriate times and conditions
and subsequently measuring the proliferation. Said measur-
ing of'the proliferation induction is preferably done using the
WST reaction in combination with a colorimetric measure-
ment and deduction of the DC alone and the non-restimulated
immune cells alone which is known to those skilled in the art
and is described in example 12. In the most preferred embodi-
ment of the invention the cellular immune response test 3
comprises bringing into contact functional dendritic cells
obtained from cells derived from MUTZ-3 loaded with
Core-1 positive microorganism together with PBMC (periph-
eral blood mononuclear cells) matched at least in MHC class
I (HLA-A2 and HLLA-44) and cultivation of these cells for
appropriate times and conditions, typically 7 to 10 days, and
subsequently adding for restimulation functional dendritic
cells obtained from cells derived from MUTZ-3 loaded with
lysate of NM-D4 or NM-F9, or with asialoglycophorin and
cultivation for appropriate times and conditions, typically 7 to
9 days, and subsequently measuring the proliferation rate as
described above and in more detail in example 12. A positive
cellular immune response against Core-1 shows a higher pro-
liferation of T cells restimulated with DC loaded with the
Core-1 carrying molecule than the proliferation rate of the
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DC alone and the T cells put into contact with mDC unloaded
or with DC loaded with the corresponding control. In a pre-
ferred embodiment the proliferation of the T-cells induced
with NM-D4- or NM-F9-loaded DC is 2 times higher than
that induced with NM-wt or NM-H9, more preferably 3 times
higher. A preferred embodiment of the cellular immune
response test 3 is described in detail in example 12.

[0170] Inanother preferred embodiment the invention pro-
vides a cellular immune response test (cellular immune
response test 4) against Core-1 comprising bringing into con-
tact a suitable amount of a dendritic cell, dendritic cells, or a
mixture of cells comprising at least one dendritic cell, loaded
with a suitable amount of the Core-1 positive microorganism,
a lysate or a fraction thereof, formulations comprising those,
the nutraceutical, or the pharmaceutical composition of the
invention or a Core-1 carrying molecule, a mixture compris-
ing a Core-1 carrying molecule, a cell positive for Core-1, a
lysate or fraction thereof, together with a suitable amount of
atleast one Core-1 specific antibody, preferably Nemod-TF1,
Nemod-TF2, or A78-G/A7, whereby a positive presentation
of Core-1 on said dendritic cell or cells is present when the
binding of the Core-1 specific antibody is higher to said
dendritic cell or cells loaded with a Core-1 carrying molecule
than its binding to an corresponding unloaded dendritic cell
or cells or to a corresponding dendritic cell or cells loaded
with a molecule not carrying Core-1 or a Core-1 carrying
molecule treated with periodate and/or when the binding of
the Core-1 specific antibody is higher to said dendritic cell or
cells loaded with the Core-1 positive microorganism, lysate
or fraction thereof, the nutraceutical, the pharmaceutical
composition or formulations thereof, than to a corresponding
dendritic cell or cells unloaded or than to the a corresponding
dendritic cell or cells loaded with a microorganism which is
not bound by a Core-1 specific antibody or than to a corre-
sponding dendritic cell or cells loaded with the Core-1 posi-
tive microorganism after periodate treatment.

[0171] Said cellular immune response test 4 tests the ability
of'dendritic cells to present Core-1 on its surface after loading
with a Core-1 positive microorganism showing the potential
ofthe loaded dendritic cells to process and present the micro-
organism-derived Core-1 to immune cells such as T-cells
comprising bringing suitable amounts of Core-1 positive
microorganism and dendritic cells in a suitable differentiation
and maturation state together, preferably immature DC which
are then maturated to mDC using an appropriate cocktail of
molecules known to those skilled in the art and measure the
presentation of Core-1 by the loaded DC by testing the bind-
ing of a Core-1 specific antibody of the invention to said
loaded DC. Said testing of the binding is performed by appro-
priate methods, preferably immunocytochemistry, immunof-
luorescence or flow cytometry, and more preferably by immu-
nocytochemistry which are known by those skilled in the art
and are described in the examples. The test shows a positive
presentation of loaded DC when the binding of the Core-1
specific antibody is higher to the DC loaded with the Core-1
positive microorganism than to DC unloaded, or more pref-
erably to DC loaded with a microorganism which is not bound
by a Core-1 specific antibody or to DC loaded with the Core-1
positive microorganism after periodate treatment. In the most
preferred embodiment of the invention the cellular immune
response test 4 comprises bringing into contact suitable
amounts of functional immature dendritic cells obtained from
cells derived from MUTZ-3 with lysates of a Core-1 positive
microorganism and subsequent culturing and maturation for
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24 h-48 hours using a suitable molecule cocktail such as
described in example 12 and testing the presentation of
Core-1 via immunofluorescence microscopy (immunocy-
tochemistry) using the Core-1 specific antibodies Nemod-
TF1 or Nemod-TF2 or A78-G/A7. In a preferred embodiment
the binding of Nemod-TF1, Nemod-TF2 or A78-G/A7 is at
least 2 times higher than to DC loaded with a Core-1 negative
microorganism, more preferably a strong binding of Nemod-
TF1, Nemod-TF2 or A78-G/A7 to DC loaded with the Core-1
positive microorganism can be detected and no binding of the
antibodies above the background is obtained with unloaded
DC or with DC loaded with a Core-1 negative microorgan-
ism.
[0172] A preferred embodiment of the cellular immune
response test 4 is described in detail in example 12.
[0173] In another embodiment the invention provides a
cellular immune response test (cellular immune response test
5) against Core-1 comprising
[0174] a) incubating a suitable amount of target cells
from the cell lines ZR-75-1, NM-D4, NM-F9, NM-H9
and/or NM-wt labelled with a suitable amount of
europium or chromium-51 with at least one immune cell
directed against Core-1 or a mixture of cells comprising
at least one immune cell directed against Core-1 for a
suitable time (typically between 3-6 hours or over night)
and under suitable conditions and
[0175] b) measuring the lysis of the target cells by deter-
mining the release of europium or chromium-51
whereby a positive cellular immune response against
Core-1 shows a significant higher lysis of NM-D4 or
NM-F9 cells than of NM-wt or NM-H9 or it shows a
significant higher lysis of NM-D4, NM-F9, or ZR-75-1
incubated with Core-1 directed immune cells, than a
lysis of NM-D4, NM-F9, or ZR-75-1 incubated with
corresponding control immune cells.
[0176] Said CIRT (cellular immune response test) 5 tests
the Core-1 specific cytotoxicity of immune cells directed
against Core-1 such as but not limited to T cell, T cells, T cell
clone, T cell line, CD4 positive T cells, CD8 positive T cells,
NK cells and/or PBMCs.
[0177] The generation of Core-1 directed immune cells is
described elsewhere herein.
[0178] In a preferred embodiment of the invention the
Core-1 directed immune cells are obtained by the adminis-
tration of the formulation of the invention, the Core-1 positive
microorganism or the fraction or lysate thereof to a human or
animal, more preferred by the administration of the formula-
tion of the invention, the Core-1 positive microorganism or
the fraction or lysate thereof to a human or animal and sub-
sequent isolation of the immune cells from the human or
animal by techniques known to those skilled in the art and
described herein such as but not limited to Ficoll gradient
separation of immune cells from whole blood or from blood
cells of leukapherases and/or separation of subpopulations of
immune cells by immunomagnetic beads separation tech-
niques.
[0179] In another preferred embodiment of the invention
the Core-1 directed immune cells are restimulated at least
once with dendritic cells loaded with the formulation of the
invention, the Core-1 positive microorganism or the fraction
or lysate thereof or a Core-1 carrying molecule or tumor cell,
as described elsewhere herein, prior to their use in CIRT 5.
[0180] Inamore preferred embodiment of the invention the
Core-1 directed immune cells are restimulated more than
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once with dendritic cells loaded with the formulation of the
invention, the Core-1 positive microorganism or the fraction
or lysate thereof or a Core-1 carrying molecule or tumor cell
prior to their use in CIRT 5, whereby Core-1 on different
carriers (such as but not limited to Core-1 on or from micro-
organism, Core-1 carrying molecule, Core-1 carrying protein
or tumor cell) is used for different rounds of restimulation.
[0181] In an even more preferred embodiment the Core-1
activated T cells are restimulated at least once with dendritic
cells loaded with another molecule or cell or fraction of said
cell which comprises Core-1 and which does not occur on the
Core-1 microorganism, preferably a lysate from a tumour cell
positive for Core-1 which is not used for measuring the
amount of lysis. In an even further preferred embodiment of
the invention the activation or generation of Core-1 directed
immune cells, or the restimulation of the Core-1 specific
immune cells, or the lysis of the Core-1 positive tumor cells is
inhibited by a suitable amount of at least one Core-1 specific
antibody.

[0182] The test comprises incubating suitable amounts of
labeled Core-1 positive target cells such as ZR75-1, prefer-
ably NM-D4 or NM-F9, with suitable amounts of immune
cells directed against Core-1 for a suitable time, typically
between 3 and 6 hours or over night. The Core- positive tumor
cells are labeled with europium or chromium-51 which
allows the measurement of cells which are lysed. The amount
of lysed cells is determined, preferably by measuring the
release of europium or chromium-51 after incubation. A suit-
able control can be determined by those skilled in the art such
as Core-1 negative cells (preferably NM-wt or NM-H9) or
corresponding control immune cells not directed against
Core-1. The test can be optimized in respect to suitable num-
bers of labeled tumor cells, numbers of immune effector cells,
and incubation time by those skilled in the art for its use in the
invention.

[0183] Inapreferred embodiment the CIRT 5 is performed
using an Buropium Release Assay. The target cells NM-D4
are incubated for 10 minutes at 4° C. in 800 pul of europium
buffer (50 mM HEPES, pH 7.4, 93 mM NaCl, 5 mM KCl, 2
mM MgCl,, 10 mM diethylentriaminepentaacetic acid, 2 mM
europium (III) acetate), electroporated (710V, 1 pulse, 30 ps)
in a Multiporator (Eppendorf), and subsequently incubated
onice for another 10 minutes. Thereafter, the cells are washed
5 times in RPMI/5% FCS and seeded in a 96-well round-
bottom plate (Nunc; 5x10°/well). Thereafter Core-1 directed
immune cells or corresponding immune cells are added as
effector cells (100 pl/well), using different effector cell/target
cell ratios from 100:1 to 5:1, preferably effector cell/target
cell ratios from 50:1 to 20:1. To determine spontaneous
release, 100 pl RPMI/5% FCS without effector cells are
added. Maximum release is determined after complete lysis
of the target with ethanol.

[0184] Following incubation at 37° C. for 4 hours, the plate
is centrifuged at 500xg for 5 minutes, and 20 pl of cell-free
supernatant from every well is pipetted in 200 pl per well of
enhancement solution (Perkin-Elmer Wallac) on the previ-
ously prepared flat-bottom plate (Nunc-Immunoplate Max-
isorp). Following incubation for 15 minutes at room tempera-
ture, the fluorescence is determined (Victor® Fluorometer,
Perkin-Elmer Wallac). The specific cytotoxicity is obtained
from the equation (experimental lysis—spontaneous lysis)/
(maximum lysis—spontaneous lysis)x100%.
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[0185] In a preferred embodiment the invention provides a
cellular immune response test against Core-1 comprising
[0186] a.) loading a suitable amount of immature den-
dritic cells comprising at least one dendritic cell, den-
dritic cells, or a mixture of cells comprising at least one
dendritic cell, with a suitable amount of the Core-1
positive microorganism, a lysate or a fraction thereof, or
the formulation as described elsewhere herein
[0187] b.) cultivation for an appropriate time and under
an appropriate condition for maturation
[0188] c.)bringing into contact a suitable amount of said
loaded dendritic cells with a suitable amount of immune
cells comprising at least one immune cell, T cell, CD4+
T cell, CD8+ T cell, amixture of cells comprising at least
one T cell, or peripheral blood mononuclear cells, which
can be activated or inhibited by a dendritic cell
[0189] d.) cultivation for an appropriate time and under
an appropriate condition for activation or inhibition
[0190] e.) adding a suitable amount of dendritic cells for
restimulation comprising at least one dendritic cell, den-
dritic cells, or a mixture of cells comprising at least one
dendritic cell, loaded with a suitable amount of at least
one Core-1 carrying antigen or suitable control antigens
[0191] ) cultivation for an appropriate time and under
an appropriate condition for restimulation
[0192] g.) measuring the amount of secreted GM-CSF,
IFNgamma and/or TNFalpha by ELISA or ELISPOT,
whereby a positive cellular immune response against
Core-1 shows a significantly higher GM-CSF, IFN-
gamma and/or TNFalpha secretion of said immune cells
restimulated with said dendritic cells loaded with a
Core-1 carrying antigen than the GM-CSF, IFNgamma
and/or TNFalpha secretion of corresponding immune
cells restimulated with corresponding unloaded den-
dritic cells and/or a significantly higher GM-CSF, IFN-
gamma and/or TNFalpha secretion of said immune cells
restimulated with said dendritic cells loaded with a
Core-1 carrying antigen than the GM-CSF, IFNgamma
and/or TNFalpha secretion of corresponding immune
cells restimulated with corresponding dendritic cells
loaded with an antigen not carrying Core-1 and/or a
significantly higher GM-CSF, IFNgamma and/or
TNFalpha secretion of said immune cells restimulated
with said dendritic cells loaded with asialoglycophorin
than the GM-CSF, IFNgamma and/or TNFalpha secre-
tion of corresponding immune cells restimulated with
corresponding dendritic cells loaded with glycophorin
or periodate-treated asialoglycophorin and/or a signifi-
cantly higher GM-CSF, IFNgamma and/or TNFalpha
secretion of said immune cells restimulated with said
dendritic cells loaded with a lysate or fractions of NM-
D4 or NM-F9 than the GM-CSF, IFNgamma and/or
TNFalpha secretion of corresponding immune cells
restimulated with corresponding dendritic cells loaded
with a lysate of NM-wt or NM-H9.
[0193] Ina further preferred embodiment of the invention a
nutraceutical or a pharmaceutical composition comprising at
least one Core-1 positive microorganism or lysate or fraction
thereof induces a cellular immune response against Core-1
which is positive for at least two cellular immune response
tests out of the cellular immune response tests 1 to 5.
[0194] In an even further preferred embodiment of the
invention a nutraceutical or a pharmaceutical formulation
comprising at least one Core-1 positive microorganism or
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lysate or fraction thereof induces a humoral and a cellular
immune response against Core-1 which is positive for at least
one humoral immune response test and at least one cellular
immune response tests.

[0195] In an even further preferred embodiment of the
invention a nutraceutical or a pharmaceutical formulation
comprising at least one Core-1 positive microorganism or
lysate or fraction thereof induces a humoral and a cellular
immune response against Core-1 which is positive for at least
two humoral immune response test and two cellular immune
response tests, preferably positive for humoral immune
response tests 1 and 3 and cellular immune response test 1 and
3, and more preferably for humoral immune response tests 1,
2 and 3 and cellular immune test 1, 2 and 3, and even more
preferably for humoral immune response test 1, 2, 3 and 4 and
cellular immune response test 1, 2, 3 and 4, and even more
preferably for humoral immune response test 1, 2,3, 4, and 6,
and all 5 cellular immune response test, and even more pref-
erably for humoral immune response test 1,2,3,4,and 5, and
all 5 cellular immune response test, and most preferably
positive for all 6 humoral immune response tests and all 5
cellular immune response tests.

[0196] Inanother preferred embodiment the invention pro-
vides the cellular immune response tests 1 to 5 wherein the
dendritic cell, dendritic cells or a mixture of cells comprising
dendritic cell comprises at least one dendritic cell which is a
mature dendritic cells when bringing into contact with said
immune cells.

[0197] Inanother preferred embodiment the invention pro-
vides the cellular immune response tests 1 to 5 wherein the
dendritic cell, dendritic cells or a mixture of cells comprise
functional dendritic cells obtained from cells derived from
MUTZ-3.

[0198] Inanother preferred embodiment the invention pro-
vides the cellular immune response tests 1 to 5 wherein said
immune cells are matched with said dendritic cells at least in
one MHC class I molecule.

[0199] Inanother preferred embodiment the invention pro-
vides the cellular immune response tests 1 to 5 wherein the
Core-1 carrying molecule is a lysate or fraction of NM-D4 or
NM-F9 or asialoglycophorin.

[0200] In another preferred embodiment the invention
refers to the use of any of the immune response tests as
described above for determining the immune response
against Core-1 induced or enhanced by the nutraceutical, the
pharmaceutical composition, the Core-1 positive microor-
ganism or the fraction thereof, or formulations comprising
those according to this invention in at least one human or
animal.

[0201] In another preferred embodiment the invention
refers to the use of any of the immune response tests as
described above for testing the natural existing immune
response in a human or animal without or before administra-
tion of the nutraceutical, the pharmaceutical composition, the
Core-1 positive microorganism or the fraction thereof or for-
mulations comprising those in at least one human or animal
comprising.

[0202] In another preferred embodiment the invention
refers to use of any of the immune response tests as described
above for determining and optimizing the effective amount,
maximal effective amount, dose, dose regimen, administra-
tion route, composition, formulation, carriers and other mol-
ecules used therewith of the nutraceutical, the pharmaceutical
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composition, the Core-1 positive microorganism or the frac-
tion thereof, or formulations comprising those according to
the invention.
[0203] Said nutraceutical of the invention can consist of at
least one Core-1 positive microorganism or fraction thereof
alone, such as but not limited to a microorganism that is living
or dead, lyophilized, or pasteurized, or lysates, or compo-
nents, or fractions thereof, or in an at least partially solubi-
lized form in a liquid, or it can consist of additional compo-
nents such as but not limited to other nutrients, nutrition
additives or food or drink additives, solutions or emulsions
known to those skilled in the art. Said nutraceutical can be
applied orally in different forms, such as capsules, tablets,
emulsions, powder, liquids. The nutraceutical can be given by
itself or mixed into food or drinks. Said nutraceutical can also
be any food, drink, component of a drink or food, a food
additive, or a stand alone nutraceutical.
[0204] In apreferred embodiment the nutraceutical is used
as a capsule or a tablet. In another preferred embodiment the
nutraceutical is mixed into food or drinks such as but not
limited to those listed elsewhere in that invention.
B) Methods for Testing the Potential of Core-1 Positive
Microorganism to Induce Immune Responses, Methods for
Isolating Core-1 Positive Microorganism, Methods for Iden-
tifying Suitable Core-1 Positive Microorganism for Nutra-
ceuticals and Pharmaceutical Compositions
[0205] The invention further provides a method for testing
the potential of a Core-1 positive microorganism or fraction
thereof'to induce a humoral immune response against Core-1
comprising
[0206] a.) administration of a suitable amount of the
Core-1 positive microorganism or fraction thereof to at
least one human or animal
[0207] b.) testing the immune response in at least one of
humoral immune response tests 1-6 against Core-1.
[0208] The invention further provides a method for testing
the potential of a Core-1 positive microorganism or fraction
thereof to induce a cellular immune response against Core-1
comprising
[0209] a.) administration of a suitable amount of the
Core-1 positive microorganism or fraction thereof to at
least one human or animal and
[0210] b.) testing the immune response in at least one
cellular immune response test against Core-1.
[0211] In a preferred embodiment the invention provides a
method for testing the potential of any of the nutraceuticals,
the pharmaceutical compositions, the Core-1 positive micro-
organisms or the fractions thereof, or formulation comprising
those, to induce an immune response and to determine which
immune response is induced.
[0212] Inanother preferred embodiment the invention pro-
vides a method to determine the dose, the dosing regimen, the
route of administration, the formulation, the carriers or other
components used in or with the nutraceuticals, the pharma-
ceutical compositions, the Core-1 positive microorganisms or
the fractions thereof, or formulation comprising those.
[0213] The invention further provides a method for testing
the potential of a Core-1 positive microorganism to induce a
humoral immune response comprising at least one of the
humoral immune response test 1 to 6, preferably at least two,
more preferably three, more preferably 4, more preferably 5,
and most preferably all 6 humoral immune response tests,
whereby at least one animal or human was given suitable
amounts of the microorganism to be tested either orally or
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systemically (with or without additional adjuvants,) and the
antibodies in serum or antibodies gained from the serum,
plasma or faeces are tested preferably in comparison to the
antibodies in serum or antibodies gained from the blood,
plasma or faeces before the microorganisms were given.
Those skilled in the art are able to determine suitable amounts
of the microorganism and ways to gain the antibodies from
blood and suitable controls. The tests are described in detail
herein and/or in example 11.

[0214] The invention further provides a method for testing
the potential of a Core-1 positive microorganism to induce a
cellular immune response comprising at least one of the cel-
lular immune response tests 1 to 5, preferably at least two,
more preferably three, and most preferably all 5 cellular
immune response tests.

[0215] The invention further provides a method for testing
the potential of a Core-1 positive microorganism to induce a
cytotoxic cellular immune response comprising at least the
cellular immune response test 2, preferably 2 and 1, more
preferably 2, 3, and, and most preferably all 5 cellular
immune response tests.

[0216] In both embodiments of the invention the tests are
either performed as described above in vitro or the cellular
immune tests 1 to 3 or 5 were performed by giving at least one
animal or human suitable amounts of the microorganism to be
tested either orally or systemically (with or without additional
adjuvants) and the immune cells were gained from the blood
and (i) tested according to the cellular tests 1 to 3 or 5 as
described above or (ii) tested according to the cellular tests 1
to 3 or 5 as described above with the difference that the
immune cells are not brought into contact with dendritic cells
loaded with a Core-1 microorganism and only dendritic cells
loaded with Core-1 carrying molecule were added for
restimulation. The (i) is preferably used to enhance the in vivo
effect and to improve the read out with weaker responses and
(ii) is preferably used for strong responses. Those skilled in
the art are able to determine suitable amounts of the micro-
organism and suitable controls. The tests are described in
detail in example 12.

[0217] The invention further provides in a preferred
embodiment a method for testing the potential of a Core-1
positive microorganism to induce a humoral and a cellular
immune response which corresponds to a combination of the
above described methods, comprising at least one of the
humoral immune response test 1 to 6 and at least one of the
cellular immune response tests 1 to 4, preferably at least two
of the humoral immune response tests 1 to 6 and at least one,
more preferred at least two of the cellular immune response
tests 1 to 5, more preferably at least three of the humoral
immune response test 1 to 6, more preferably at least 4 of the
humoral immune response tests 1 to 6 and all of the cellular
immune response tests 1 to 5, more preferably atleast 5 of the
humoral immune response tests 1 to 6 and all of the cellular
immune response tests 1 to 5, and most preferably all 6
humoral immune response tests 1 to 6 and all 5 cellular
immune response tests 1 to 5.

[0218] The invention also provides methods to identify a
Core-1 positive microorganism in sense of the invention and
methods to isolate a Core-1 positive microorganism out of a
mixture of Core-1 positive and negative microorganisms.
[0219] The invention further provides a method for isolat-
inga Core-1 positive microorganism from a mixture of micro-
organism, comprising
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(a) bringing a Core-1 specific antibody into contact with a
mixture of microorganisms, and

(b) isolating a microorganism bound to said Core-1 specific
antibody.

[0220] Inapreferred embodiment the invention further pro-
vides a method for isolating a Core-1 positive microorganism
from a mixture of microorganisms wherein under step (b)
magnetic particles are used for separation of microorganisms
bound to said Core-1 specific antibody. In a preferred
embodiment the invention further provides a method for iso-
lating a Core-1 positive microorganism from a mixture of
microorganisms wherein said mixture of microorganisms is a
mixture comprising microorganisms from a healthy human or
patient, an animal, soil, food, or plants.

[0221] Inapreferred embodiment the invention further pro-
vides a method for isolating a Core-1 positive microorganism
from a mixture of microorganisms wherein said mixture of
microorganisms is a mixture comprising microorganisms
from the human gastrointestinal tract, human stool, human
blood, human tissue, or human body fluids of healthy indi-
viduals or patients.

[0222] Inapreferred embodiment the invention further pro-
vides a method for isolating a Core-1 positive microorganism
from a mixture of microorganisms which is performed under
anaerob conditions which allow the isolation of anaerob
Core-1 positive microorganism.

[0223] Said mixture of microorganisms can be any mixture
of at least two different microorganism, such as but not lim-
ited to those occurring in nature, such as but not limited to in
soil, food, plants, animals, human gastrointestinal tract,
human blood, human tissue, human body fluids of healthy
individuals or patients, most preferred is a mixture of micro-
organisms from a healthy individual. The microorganisms are
preferably brought into a suitable solution before bringing the
mixture into contact with a Core-1 specific antibody. The
Core-1 specific antibody is preferably coupled to a carrier,
such as magnetic beads, which allows the separation of the
microorganism bound to said carrier. And after bringing the
Core-1 specific molecule together with the mixture of micro-
organism those microorganisms bound to the Core-1 specific
antibody is separated from those not bound to the antibody. In
an alternative embodiment the Core-1 specific antibody is not
coupled to a carrier and the Core-1 positive microorganism is
isolated together with the Core-1 specific antibody by using
methods specifically isolating the antibody, such as Protein A,
Protein G, Protein L or anti-IgM antibodies or anti-IgG anti-
bodies which are itself coupled to a carrier such as a magnetic
bead chromatographic bed material. In a preferred embodi-
ment of the invention Core-1-positive microorganisms bound
to the Core-1 specific antibody are thoroughly washed with a
suitable buffer (such as PBS-a) and plated on selective and
non-selective media such as but not limited to MRS, BSM,
KF, N, S, WC, BHI, CBA and ST (for details see table 3).
Resulting colonies are scraped from the plates and applied to
additional rounds of affinity enrichment with Core-1-specific
antibodies. Colonies are picked, re-streaked and analysed for
Core-1-expression in ELISA and immunofiuorescence (more
details under examples 1-9). From this description and from
the examples someone skilled in the art is able to adjust or
optimize the methods for various bacteria from various
sources.

[0224] In a preferred special embodiment the method is
performed under anaerob conditions which allows the isola-
tion of anaerob Core-1 positive microorganism, which is for
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example important for the majority of microorganism from
the human gut. The method is described in detail in examples
1t0 9.

[0225] According to one embodiment the microorganisms
are isolated from food. In an even more preferred embodi-
ment the microorganism are isolated from a gastrointestinal
system, and even more preferred from human stool. The
method is described in detail in examples 1 to 9. The usage of
bacteria that usually inhabit the gastrointestinal tract of
humans results in a prophylactic and therapeutic agents that
does not cause undesired side effects. The carbohydrate
nature is responsible for the lack of relevant tolerogencity and
shows no relevant allergic reactions.

[0226] The invention further provides a method for identi-
fying a suitable Core-1 positive microorganism for use as a
component for nutraceuticals and pharmaceutical composi-
tions of the invention comprising

a.) testing a microorganism for its binding to at least one
Core-1 specific antibody and

b.) identifying this Core-1 positive microorganism which is
bound by at least one Core-1 specific antibody as described
herein.

[0227] Most preferably are those Core-1 positive microor-
ganisms which are bound by the Core-1 specific antibodies
NEMOD-TF1 and NEMOD-TF2 and whereby the binding is
periodate sensitive showing a reduced binding of NEMOD-
TF1 and NEMOD-TF?2 after treatment with periodic acid.
[0228] Ina preferred embodiment of the invention the test-
ing of a microorganism for its binding to at least one Core-1
specific antibody is done by ELISA, whereby a Core-1 posi-
tive microorganism show an ELISA signal with at least one
Core-1 specific antibody of at least 3 times, more preferred 5
times and even more preferred of at least 10 times of the
background signal.

[0229] In another preferred embodiment of the invention
the Core-1 positive microorganism shows a positive ELISA
signal with the Core-1 specific antibody Nemod-TF1 when
coated at a microorganism concentration of 1x10”/ml more
preferred of 5x10°ml, even more preferred of 1x10°/ml,
most preferred of 1x10%/ml.

[0230] In another preferred embodiment of the invention
the Core-1 positive microorganism shows a positive ELISA
signal with the Core-1 specific antibody Nemod-TF2 when
coated at a microorganism concentration of 1x107/ml more
preferred of 5x10%ml, even more preferred of 1x10%ml,
most preferred of 1x10%ml.

[0231] In another preferred embodiment of the invention
the Core-1 positive microorganism shows a reduction of the
ELISA signal with the Core-1 specific antibody after treat-
ment with periodic acid, preferably the ELISA signal shows a
reduction of at least 30%, more preferred of at least 50% and
most preferred of at least 80%.

[0232] Inapreferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention comprising

a) testing a Core-1 positive microorganism for its binding to
at least one Core-1 specific antibody and

b) testing for its ability to induce an immune response in
humans or animals recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell and

¢) identifying this microorganism which is bound by at least
one Core-1 specific antibody as described herein and is able to
induce an immune response in humans or animals recogniz-
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ing the Core-1 antigen and/or a Core-1 positive tumor cell by
being positive for at least one humoral immune response test
1-6 or cellular immune response test 1-4 described herein.
Preferred are those Core-1 positive microorganism which are
positive for NEMOD-TF1 and NEMOD-TF2 and are perio-
date sensitive showing a reduced binding of NEMOD-TF1
and NEMOD-TF2 as described herein (example 9) and which
induce an immune response in at least one human or animal
which is positive for at least one humoral and one cellular
immune response test, more preferably those which are at
least positive for the cellular immune response test 2. Even
more preferred are those Core-1 positive microorganism
which are positive for TF1 and TF2 and are periodate sensi-
tive showing a reduced binding of NEMOD-TF1 and
NEMOD-TE?2 as described somewhere herein and which are
positive for the humoral immune response tests 1, 2, 3, and 4
and for the cellular immune response tests 1, 2, 3, and 4, as
described herein. Most preferred are those Core-1 positive
microorganism which are positive for NEMOD-TF1 and
NEMOD-TF?2 and are periodate sensitive showing a reduced
binding of NEMOD-TF1 and NEMOD-TF2 as described
somewhere herein and which are positive for at least 5
humoral immune response tests and for all 5 cellular immune
response tests as described herein.

[0233] Ina preferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the identified
microorganism is bound by at least one Core-1 specific anti-
body which binds to TFa-PAA and less or notto TFb-PAA but
not to any of the substances of #list 2# (see definitions).

[0234] Ina preferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the identified
microorganism is bound by at least one Core-1 specific anti-
body which binds to TFa-PAA and less or not to TFb-PAA
and not to any of the X-PAA constructs listed in #list 2 # and
which binds to asialoglycophorin and not to glycophorin and
which binds to at least one human tumor cell line out of
NM-D4 (DSM ACC2605), NM-F9 (DSM ACC2606),
ZR-75-1 (ATCC CRL-1500), CAMA-1 (ATCC HTB-21),
KG-1 (DSM ACC 14), or A-204 (DSM ACC 250), and
whereby the binding is periodate sensitive. The NM-9 and
NM-D4 cell lines have been deposited at the DSMZ by
Nemod Biotherapeutics GmbH & Co. KG, Robert-Rossle-
Strasse 10, 13125 Berlin, Germany (i.e. the depositor) who
authorise the applicant of the present application to refer to
the deposited biological material described herein and give
their unreserved and irrevocable consent to the applicant of
the present application that the deposited biological material
described herein be made available to the public in accor-
dance with Rule 28 (1) (d) of the European Patent Conven-
tion. The DSMZ is located at the Mascheroder Weg 1b,
D-38124 Braunschweig, Germany. The aforementioned
DSMZ deposits were made pursuant to the terms of the
Budapest treaty on the international recognition of the deposit
of microorganisms for purposes of patent procedure.

[0235] Inapreferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the identified
microorganism is bound by at least one antibody which binds
to TFa-PAA and less or not to TFb-PAA and not to any of the
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X-PAA constructs listed in #list 2 # and which binds to
asialoglycophorin and not to glycophorin and which binds to
a at least one human tumor cell line out of NM-D4, NM-F9,
ZR-75-1, CAMA-1, KG-1, or A-204, and whereby the bind-
ing is periodate sensitive, and which is bound by at least one
Core-1 specific antibody with any of the above binding char-
acteristics but which does not bind to the trisaccharide Core-2
coupled to PAA.

[0236] Inapreferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the identified
microorganism is bound by NEMOD-TF2 or A78-G/A7 or
NEMOD-TF1.

[0237] Inapreferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the identified
microorganism is bound under (b) by NEMOD-TF2 or A78-
G/A7 and NEMOD-TF1.

[0238] Inapreferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the identified
microorganism is bound under (b) by NEMOD-TF2 or A78-
G/A7 and NEMOD-TF1 but not by A68-B/A11.

[0239] Inapreferred embodiment the invention relates to a
method for identifying a suitable Core-1 positive microorgan-
ism for use as a component for nutraceuticals and pharma-
ceutical compositions of the invention wherein the induced
immune response after administration of a formulation
according to the present invention in a human or an animal is
an immune response positive for at least one humoral immune
response test against Core-1 and at least one cellular immune
response test against Core-1 as described elsewhere herein.
[0240] The methods for identifying a suitable Core-1 posi-
tive microorganism for use as a component for nutraceuticals
and pharmaceutical compositions of the invention can be
used to identify a suitable microorganisms from existing
strains such as found at DSMZ or other collections of micro-
organisms or from the Core-1 positive microorganism iso-
lated by a method for isolating a Core-1 positive microorgan-
ism from a mixture of microorganism according to the
invention.

[0241] The invention relates also to a method for isolating
and identifying core-1 positive bacteria comprising

a) isolating whole bacteria from faeces samples,

b) performing affinity enrichments of core-1 positive bacteria
using one or more of the following monoclonal core-1 anti-
bodies Nemod-TF1, Nemod-TF2 and A78-G/A7 under aero-
bic or anaerobic conditions,

¢) plating the enriched bacteria on different selective media
and screening of the bacteria for binding to core-1-specific
antibodies or lectins.

[0242] In another preferred embodiment the invention
refers to a method for isolating and identifying a Core-1
positive bacteria comprising

a.) isolating a mixture of microorganisms comprising whole
bacteria from faeces samples

b.) bringing a Core-1 specific antibody into contact with a
mixture of microorganisms

c.) isolating the microorganism which bind to Nemod-TF1,
Nemod-TF2, or A78-G/A7 under aerobic or anaerobic con-
ditions using magnetic particle separation,
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d.) plating the enriched bacteria on at least one selective
medium

e.) identifying the microorganism which is bound by at least
one Core-1 specific antibody

[0243] Generation also means that a Core-1 positive micro-
organism is generated e.g. by chemical treatment from a
microorganism which comprises the Core-1 structure in a
covered from. Chemical treatment such as e.g. periodate
treatment may uncover the Core-1 structure thereby generat-
ing a Core-1 positive microorganism. In another preferred
embodiment the invention refers to a method for isolating and
identifying a Core-1 positive bacteria comprising

a.) generation of a pure bacterial strain which is bound by at
least one Core-1 specific antibody; and/or

b.) testing for the ability of said pure bacterial strain to induce
or enhance an immune response against Core-1 in at least one
human or animal.

[0244] Inanother preferred embodiment, the invention pro-
vides a method for testing the potential of' a Core-1 positive
microorganism to induce a Core-1 specific immune response
comprising the following steps:

[0245] 1) identification of Core-I positive microorgan-
isms and production in pure cultures;

[0246] 2) identification of immune effective bacterial
strains of the gut;

[0247] 3) generation of an effective, immunologically
and toxicologically tested Core-I positive preparation as
a nutrition additive ready for human tests;

[0248] 4) induction or enhancement of Core-1-specific
immune responses in humans; and if necessary

[0249] 5) isolation, identification and testing of an
immune effective defined Core-1 positive fraction or
component of said microorganism.

[0250] The method is also described in detail in examples
1-10.

[0251] In a preferred embodiment the invention provides a
method for isolating a Core-1 positive microorganism from a
mixture of microorganism, comprising

a.) bringing a Core-1 specific antibody into contact with a
mixture of microorganisms selected from the group compris-
ing microorganisms from a healthy human and/or patient, an
animal, soil, food, and/or plants, and/or microorganisms from
the human gastrointestinal tract, human stool, human blood,
human tissue, and/or human body fluids of healthy individu-
als and/or patients and

b.) isolating the microorganism bound to said Core-1 specific
antibody.

[0252] Inanother preferred embodiment the invention pro-
vides a method for isolating and identifying a Core-1 positive
bacterium comprising

[0253] (a) isolating a mixture of microorganisms com-
prising whole bacteria from faeces samples,

[0254] (b) bringing a Core-1 specific antibody into con-
tact with a mixture of microorganisms,

[0255] (c) isolating the microorganism which binds to
the Core-1 specific antibody under aerobic or anaerobic
conditions using magnetic particle separation,

[0256] (d)identifying the microorganism which is bound
by Nemod-TF2 or A78-G/A7, and by Nemod-TF1,
whereby the binding is periodate sensitive showing a
significantly reduced binding after periodate treatment
and
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[0257] (e) testing for the ability to induce or enhance an
immune response against Core-1 in at least one human
or animal.

[0258] Inanother preferred embodiment the invention pro-
vides a method for identifying a suitable Core-1 positive
microorganism for use as a component of the formulation of
any of the preceeding claims comprising

[0259] a. testing a microorganism for its binding to at
least one Core-1 specific antibody and

[0260] b. testing the induction of an immune response in
humans or animals recognizing the Core-1 antigen and/
or a Core-1 positive tumor cell and

[0261] c.identifying said microorganism which is bound
by at least one Core-1 specific antibody

[0262] whereby said microorganism induces or
enhances an immune response against Core-1 in at least
one human or animal as characterized by being positive
for at least one humoral immune response test or one
cellular immune response test against Core-1 as
described elsewhere herein.

[0263] The invention also relates also to a method for gen-
erating Core-1 positive microorganisms comprising

a.) contacting a microorganism with an agents for induction
of mutations by chemical and/or physical mutagens such as
but not limited to EMS, UV, methotrexat, microwave, can-
cerogenic substances, carcinogen, mutagen or radiation
under conditions killing the majority of microorganisms and
b.) cultivating surviving microorganisms under suitable con-
ditions

c.) enriching, isolating and/or identifying Core-1 positive
microorganisms as described elsewhere herein

d.) testing for the ability of said microorganism to induce or
enhance an immune response against Core-1 in at least one
human or animal.

[0264] The invention also relates also to a method for gen-
erating Core-1 positive microorganisms by genetical engi-
neering comprising

[0265] a) introduction, knock out and/or silencing of
genes, part of genes, DNA, RNA, antisense RNA, oli-
gonucleotides, oligopeptides or proteins into a microor-
ganism thereby affecting Core-1 biosynthesis, Core-1
degradation or biosynthesis or degradation of flanking
carbohydrates and

[0266] b) enriching, isolating, identifying and/or testing
of Core-1 positive microorganisms as described else-
where herein.

[0267] According to one embodiment said microorganism
is a Core-1 negative microorganism. In a further embodiment
said microorganism is a beneficial microorganism for the
intestinal tract such as but not limited to Lactobacillus or
Bifidobacterium. In a further embodiment said microorgan-
ism is a microorganism used for production of conventional
food such as but not limited to Lactobacillus or Bifidobacte-
rium. In another embodiment said microorganism is already
Core-1 positive and the method is used in order to increase the
amount of Core-1 expressed on the cell surface.

C) Provision of Core-1 Positive Microorganism

[0268] The invention also provides a Core-1 positive
microorganism wherein the Core-1 positive microorganism is
recognized by at least one Core-1 specific antibody.

[0269] The invention provides a suitable Core-1 positive
microorganism for use as a component for a nutraceutical or
a pharmaceutical composition of the invention wherein the
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Core-1 positive microorganism is bound by at least one
Core-1 specific antibody. The invention also provides a
Core-1 positive microorganism which induces a specific
immune response against Core-1, the Core-1 antigen, Core-1
positive tumor cells or Core-1 positive disease in humans or
animals.

[0270] Theinvention also provides suitable Core-1 positive
microorganisms for use as a component for a nutraceutical or
a pharmaceutical composition of the invention wherein the
Core-1 positive microorganism induces a specific immune
response against Core-1, the Core-1 antigen or Core-1 posi-
tive tumor cells in humans or animals.

[0271] The invention also provides a Core-1 positive
microorganism which represents the active ingredient of the
nutraceutical or pharmaceutical composition of the invention
which induces the specificity of the immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells in
humans or animals.

[0272] The invention provides a Core-1 positive microor-
ganism which induces or enhances a specific immune
response against Core-1, the Core-1 antigen or Core-1 posi-
tive tumor cells in humans or animals when it is used in a
nutraceutical or pharmaceutical composition of the invention
[0273] In a preferred embodiment of the invention said
Core-1 positive microorganism is recognized and thus bound
when contacted by at least one Core-1 specific antibody of the
following antibodies

[0274] HB-T1, HHS, A78-G/A7, Nemod-TF1, or
Nemod-TF2, more preferably by at least one antibody
which binds to TFa-PAA and less or not to TFb-PAA but
not to any of the substances of #list 2#;

[0275] even more preferred by at least one antibody
which binds to TFa-PAA and less or notto TFb-PAA and
not to any of the substances listed in #list 2 # and which
binds to asialoglycophorin and not to glycophorin and
this binding is periodate sensitive;

[0276] even more preferred by at least one antibody
which binds to TFa-PAA and less or not to TFb-PAA and
not to any of the substances listed in #list 2 # and which
binds to asialoglycophorin and not to glycophorin and
which binds to a at least one human tumor cell line out of
NM-D4, NM-F9, ZR-75-1, CAMA-1, KG-1, or A-204,
and whereby the binding is periodate sensitive (such as
NEMOD-TF2 or A78-G/A7), even more preferably by
at least one antibody with any of the above binding
characteristics but which does not bind to the trisaccha-
ride Core-2 coupled to PAA, even more preferably by at
least one antibody which binds to TFa-PAA and less or
not to TFb-PAA and not bind to the trisaccharide Core-2
coupled to PAA and not to any of the X-PAA constructs
listed in #list 2# and which binds to asialoglycophorin
and not to glycophorin and which binds at least to the
cells NM-D4, NM-F9 and ZR-75-1, and whereby the
binding is periodate sensitive (such as NEMOD-TF1);

[0277] even more preferred by at least two of the above
described antibodies, even more preferred by at least one
antibody which binds to TFa-PAA and less or not to
TFb-PAA and not to any of the X-PAA constructs listed
in #list2 # and which binds to asialoglycophorin and not
to glycophorin and which binds to a at least one human
tumor cell line out of NM-D4, NM-F9, ZR-75-1,
CAMA-1, KG-1, or A-204, and whereby the binding is
periodate sensitive, suchas NEMOD-TF2 or A78-G/A7,
and by at least one antibody with any of the above
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binding characteristics but which does not bind to the
trisaccharide Core-2 coupled to PAA;

[0278] even more preferred by at least one antibody

which binds to TFa-PAA and less ornotto TFb-PAA and
not bind to the trisaccharide Core-2 coupled to PAA and
not to any of the X-PAA constructs listed in #list 2# and
which binds to asialoglycophorin and not to glycophorin
and which binds at least to the cells NM-D4, NM-F9 and
ZR-75-1, and whereby the binding is periodate sensitive
such as NEMOD-TF1,

[0279] even more preferred by NEMOD-TF2 or A78-G/

A7 and NEMOD-TF1;

[0280] even more preferred by NEMOD-TF2 or A78-G/

A7 and NEMOD-TF1 but not by A68-B/A11;

[0281] even more preferred by at least one antibody

which binds to TFa-PAA and less ornotto TFb-PAA and
not to any of the X-PAA constructs listed in # list 2# and
which binds to asialoglycophorin and not to glycophorin
and this binding is periodate sensitive;

[0282] even more preferred by at least one antibody

which binds to TFa-PAA and less ornotto TFb-PAA and
not to any of the X-PAA constructs listed in #list 2# and
which binds to asialoglycophorin and not to glycophorin
and which binds to a at least one human tumor cell line
out of NM-D4, NM-F9, ZR-75-1, CAMA-1, KG-1, or
A-204, and whereby the binding is periodate sensitive,
such as NEMOD-TF2 or A78-G/A7, even more prefer-
ably by at least one antibody with any of the above
binding characteristics but which does not bind to the
trisaccharide Core-2 coupled to PAA, even more prefer-
ably by at least one antibody which binds to TFa-PAA
and less or not to TFb-PAA and not bind to the trisac-
charide Core-2 coupled to PAA and not to any of the
X-PAA constructs listed in #list 2# and which binds to
asialoglycophorin and not to glycophorin and which
binds at least to the cells NM-D4, NM-F9 and ZR-75-1,
and whereby the binding is periodate sensitive such as
NEMOD-TF1;

[0283] even more preferred by at least two of the above

described antibodies, even more preferably by at least
one antibody which binds to TFa-PAA and less or not to
TFb-PAA and not to any of the X-PAA constructs listed
in #list 2# and which binds to asialoglycophorin and not
to glycophorin and which binds to a at least one human
tumor cell line out of NM-D4, NM-F9, ZR-75-1,
CAMA-1, KG-1, or A-204, and whereby the binding is
periodate sensitive, such as NEMOD-TF2 or A78-G/A7,
and by at least one antibody with any of the above
binding characteristics but which does not bind to the
trisaccharide Core-2 coupled to PAA;

[0284] even more preferred by at least one antibody

which binds to TFa-PAA and less ornotto TFb-PAA and
not to the trisaccharide Core-2 coupled to PAA and not
to any of the substances listed in #list 2# and which binds
to asialoglycophorin and not to glycophorin and which
binds at least to the cells NM-D4, NM-F9 and ZR-75-1,
and whereby the binding is periodate sensitive (such as
NEMOD-TF1);

[0285] even more preferred by NEMOD-TF2 or A78-G/

A7 and NEMOD-TF1;

[0286] and even more preferably by NEMOD-TF2 or

A78-G/AT and NEMOD-TF1 but not by A68-B/A11.
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[0287] In a preferred embodiment the invention provides a
Core-1 positive microorganism which is recognized/bound
by at least two Core-1 specific antibodies.

[0288] In a preferred embodiment the invention provides a
Core-1 positive microorganism which is bound by at least one
antibody which binds to TFa-PAA and less or not to TFb-PAA
and not to any of the substances listed in #list2 # and which
binds to asialoglycophorin and not to glycophorin and which
binds to a at least one human tumor cell line out of NM-D4,
NM-F9, ZR-75-1, CAMA-1, KG-1, or A-204, and whereby
the binding is periodate sensitive, and which is bound by at
least one antibody with any of the above binding character-
istics but which does not bind to the trisaccharide Core-2
coupled to PAA

[0289] In a more preferred embodiment the invention pro-
vides a Core-1 positive microorganism which is recognized/
bound by NEMOD-TF2 or A78-G/A7 or NEMOD-TF1.
[0290] In a preferred embodiment the invention provides a
Core-1 positive microorganism that is recognized/bound by
the Core-1 specific antibody Nemod-TF1 whereby the bind-
ing is tested in ELISA and the ELISA signal with the Core-1
specific antibody Nemod-TF1 is at least 3 times that of the
background when coated at a microorganism concentration
of 1x107/ml more preferred of 5x10%ml, even more preferred
of 1x10%ml, most preferred of 1x10°/ml. In another pre-
ferred embodiment the invention provides a Core-1 positive
microorganism that is bound by the Core-1 specific antibody
Nemod-TF2 whereby the binding is tested in ELISA and the
ELISA signal with the Core-1 specific antibody Nemod-TF2
is at least 3 times that of the background when coated at a
microorganism concentration of 1x107/ml more preferred of
5%10%ml, even more preferred of 1x10%ml, most preferred
of 1x10%/ml.

[0291] In another preferred embodiment the invention pro-
vides a Core-1 positive microorganism that is bound by the
Core-1 specific antibody Nemod-TF2 whereby the binding is
tested in ELISA and the ELISA signal with the Core-1 spe-
cific antibody Nemod-TF2 is at least 3 times that of the
background when coated at a microorganism concentration
of 1x107/ml more preferred of 5x10%ml, even more preferred
of 1x10%ml, most preferred of 1x10%ml and whereby the
binding is periodate sensitive showing a reduced ELISA sig-
nal after treatment with periodic acid, preferably the ELISA
signal shows a reduction of at least 30%, more preferred of at
least 50% and most preferred of at least 80%.

[0292] In another preferred embodiment the invention pro-
vides a Core-1 positive microorganism that is bound by the
Core-1 specific antibody Nemod-TF1 whereby the binding is
tested in ELISA and the ELISA signal with the Core-1 spe-
cific antibody Nemod-TF1 is at least 3 times that of the
background when coated at a microorganism concentration
of 1x107/ml more preferred of 5x10%ml, even more preferred
of 1x10%ml, most preferred of 1x10%ml and whereby the
binding is periodate sensitive showing a reduced ELISA sig-
nal after treatment with periodic acid, preferably the ELISA
signal shows a reduction of at least 30%, more preferred of at
least 50% and most preferred of at least 80%.

[0293] In further preferred embodiment the invention pro-
vides a Core-1 positive microorganism that is bound by the
Core-1 specific antibodies Nemod-TF1 and Nemod-TF2
whereby the binding is tested in ELISA and the ELISA signal
is at least 3 times that of the background when coated at a
microorganism concentration of 1x107/ml more preferred of
5x10%ml, even more preferred of 1x10%ml, most preferred
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of 1x10%ml and whereby the binding is periodate sensitive
showing a reduced ELISA signal after treatment with peri-
odic acid, preferably the ELISA signal shows a reduction of at
least 30%, more preferred of at least 50% and most preferred
of at least 80%.

[0294] In a preferred embodiment the invention provides a
Core-1 positive microorganism which induces or enhances a
specific humoral and/or cellular immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells in
humans or animals.

[0295] In a preferred embodiment of the invention said
immune response is a humoral immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells or
a cellular immune response against Core-1, the Core-1 anti-
gen or Core-1 positive tumor cells.

[0296] In a further preferred embodiment of the invention
said immune response is a humoral immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells and
a cellular immune response against Core-1, the Core-1 anti-
gen or Core-1 positive tumor cells.

[0297] Said Core-1 specific antibody, preferred Core-1 spe-
cific antibodies, combinations of Core-1 specific antibodies
or preferred combinations of Core-1 specific antibodies are
described in detail under Definitions and elsewhere herein.
[0298] Said nutraceuticals or pharmaceutical compositions
and preferred embodiments thereof are described in detail
elsewhere herein.

[0299] Said humoral immune response against Core-1 and
said cellular immune response against Core-1 is described in
detail elsewhere in the present invention as well as the
humoral and cellular immune response tests which can detect
the according antibody or T-cell response against Core-1, the
Core-1 antigen or Core-1 positive tumor cells.

[0300] In a preferred embodiment the Core-1 positive
microorganism of the invention induces or enhances a spe-
cific humoral and cellular immune response against Core-1,
the Core-1 antigen or Core-1 positive tumor cells in humans
or animals which can be detected by at least one humoral
immune response test and at least one cellular immune
response test.

[0301] In a preferred embodiment the Core-1 positive
microorganism is bound by NEMOD-TF1 and NEMOD-
TF2, whereby the binding is periodate sensitive and which
induces or enhances a immune response in at least one human
or animal which is positive in at least two of the humoral
immune response tests 1, 2, and 3 and in at least one of the
cellular immune response tests 1, 2, and 3.

[0302] In a further preferred embodiment of the invention
said immune response is a humoral immune response against
Core-1 which is positive for at least two humoral immune
response tests out of the humoral immune response test 1 to 6,
preferably positive for humoral immune response tests 1 and
3, and more preferably for humoral immune response test 1,
2 and 3, and more preferably for humoral immune response
test 1, 2, 3, and 4, and more preferably for humoral immune
response test 1, 2,3, 4, and 6, and more preferably for humoral
immune response test 1, 2, 3, 4, and 5, and most preferably
positive for all 5 humoral immune response tests.

[0303] In a further preferred embodiment of the invention
said immune response is a cellular immune response against
Core-1 which is positive for at least two cellular immune
response tests out of the cellular immune response tests 1 to 5.
[0304] In an even further preferred embodiment of the
invention said immune response is a humoral and a cellular
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immune response against Core-1 which is positive for at least
one humoral immune response test and at least one cellular
immune response tests.

[0305] In an even further preferred embodiment of the
invention said immune response is a humoral and a cellular
immune response against Core-1 which is positive for at least
two humoral immune response test and two cellular immune
response tests, preferably positive for humoral immune
response tests 1 and 3 and cellular immune response test 1 and
3, and more preferably for humoral immune response tests 1,
2 and 3 and cellular immune test 1, 2 and 3, and even more
preferably for humoral immune responsetest 1, 2, 3 and 4 and
cellular immune test 1, 2, 3 and 4, and more preferably for
humoral immune response test 1, 2, 3, 4 and 6 and all 5
cellular immune tests, and even more preferably for humoral
immune response test 1, 2, 3, 4 and 5, and all 5 cellular
immune response tests, and most preferably positive for all 6
humoral immune response tests and all 5 cellular immune
response tests.

[0306] Inafurther preferred embodiment the invention pro-
vides a Core-1 positive microorganism which can be used to
build a Core-1 specific immune response which functions as
a shield against Core-1 positive cancer cells by having the
potential to destroy those cells as shown herein for example
by the induction of the Core-1 specific antibodies, by the
Core-1 specific complement dependent cytotoxicity of
Core-1 antibodies against Core-1 positive tumor cells killing
those effectively, and/or by secretion of TNFalpha and/or
INFgamma by Core-1 specific T cell responses which are
scientifically recognized surrogate markers by those skilled
in the art for a specific cytotoxic T cell mediated tumor cell
killing for those tumor cells carrying the Core-1, when used
as a nutraceutical or a pharmaceutical composition of the
invention.

[0307] Inafurther preferred embodiment the invention pro-
vides a Core-1 positive microorganism which can be used to
build said Core-1 specific immune response which functions
as a shield against Core-1 positive cancer cells which has the
potential to destroy those cells as described elsewhere herein
by orally administering the nutraceutical in (at least one)
healthy individuals.

[0308] Inafurtherpreferred embodiment the invention pro-
vides a Core-1 positive microorganism which can be used to
reduce or even further preferred to prevent the occurrence of
a Core-1 positive disease or tumor by orally administering it
as a component of the nutraceutical of the invention to (at
least one) healthy individuals.

[0309] Inafurther preferred embodiment the invention pro-
vides a Core-1 positive microorganism which can be used to
reduce or even more preferred to prevent the occurrence of a
Core-1 positive disease or tumor when administered as a
component of a pharmaceutical formulation of the invention
in (at least one) individual.

[0310] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism which is used as the
active ingredient of a nutraceutical to treat a Core-1 positive
disease or tumor by orally administering the nutraceutical in
patients suffering from this disease.

[0311] In a preferred embodiment the invention provides a
Core-1 positive microorganism which is used as the active
ingredient of a pharmaceutical composition to treat a Core-1
positive disease or tumor in patients suffering from this dis-
ease by administering the pharmaceutical composition as
described elsewhere herein.
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[0312] Inamore preferred embodiment the present inven-
tion provides a Core-1 positive microorganism which is a
suitable component of a nutraceutical formulation that pref-
erentially shows the induction of an immune response in
humans recognizing the Core-1 antigen and/or a Core-1 posi-
tive tumor cell by being positive after oral administration of
the Core-1 positive microorganism for at least one humoral or
cellular immune test described herein and preferred embodi-
ments as described above.
[0313] Inthe most preferred embodiment said Core-1 posi-
tive microorganism is positive for binding to the Core-1-
specific antibodies NEMOD-TF1 and NEMOD-TF2,
whereby the binding of said antibodies is periodate sensitive
showing a reduced binding of NEMOD-TF1 and NEMOD-
TF2 after treatment with periodic acid as described some-
where herein and which induces an immune response in at
least one human or animal which is positive for the humoral
immune response tests 1, 2, and 3 and for the cellular immune
response tests 1, 2, and 3, and even more preferred for at least
5 humoral immune response tests and for all 5 cellular
immune response tests, and even more preferred for all 6
humoral immune response tests and for all 5 cellular immune
response tests as described herein.
[0314] Ina preferred embodiment the invention provides or
uses the
[0315] (i) Core-1 positive microorganism of the inven-
tion, or
[0316] (ii) the nutraceutical or the pharmaceutical for-

mulation or food additive comprising a Core-1 positive

microorganism
which is selected from the group consisting of enterobacteri-
oceae, Escherichia coli, Streptococcus, Bacteroides, Rhumi-
nococcus, Lactobacillus, Bifidobacterium, Peptostreptococ-
cus, Fusobacterium, Johnsonella, Atopobium,
Staphylococcus, Eubacterium, Finegoldia, Clostridium, Egg-
erthella, Butyribacterium, Citrobacter, Helicobacter, Propi-
onibacterium and Corynebacterium, Bacteroides ovatus,
Bacteroides thetaiotaomicron, Bacteroides acidophilus,
Bacteroides caccae, AG6 (DSM 18726) and/or MU1 (DSM
18728) wherein said microorganism selected from said group
is Core-1 positive and is specifically recognized by at least
one Core-1 specific antibody.
[0317] As these microorganisms are not per se Core-1 posi-
tive, it is important to select a microorganism/strain which is
able to trigger a Core-1 specific immune response. Therefore,
it is important that said microorganism is specifically recog-
nized by at least one Core-1 specific antibody and is thus
bound by said antibody if contacted therewith. The ability to
trigger a Core-1 specific immune response can also be deter-
mined by the humoral and cellular test systems described
herein. That this specificity selection is important also
becomes apparent when comparing the microorganisms
according to the present invention with the prior art.
[0318] E.g. G. F. Springer et al. describe the induction of
T-antigen after feeding of E. coli from a strain of the serotype
086. In these experiments, for evaluation of anti-T antibodies
an agglutination test with sialidase-treated erythrocytes was
used. Sialidase-treatment of erythrocytes results in demask-
ing of Core-1 epitope but many further epitopes are demasked
as well. Therefore, this assay is not Core-1 specific. No spe-
cific anti-Core-1 antibodies were used. In order to find out
whether these strains are Core-1 positive according to the
invention we included several E. coli strains in our screening
procedure, among them 7 established E. coli strains from
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culture collections and especially E. coli strain DSMZ 8697
(strain 32), which is of serotyope O86 and thus strongly
related to the E. coli strain used by Springer; the original
strain was impossible to be obtained. Furthermore, we tested
12 E. coli strains obtained from faecal samples of 3 healthy
human subjects after affinity enrichment with TF-specific
antibodies. However, none of these strains showed the desired
reduction of the binding of TF-specific antibodies Nemod-
TF-1 and Nemod-TF2 after periodate treatment. For the E.
coli strain of serotyope O86 (strain 32) binding with Nemod-
TF1, Nemod-TF2 and B/A11 was shown only after treatment
with periodate (destroying sugar structures). This indicates a
cryptic Core-1 expression, meaning that the Core-1 epitope is
not accessible and thus not available for triggering a Core-1
specific immune response. To confirm that, the E. coli strain
of serotyope O86 (=32) was also tested in the humoral
immune response tests after immunization of mice. Surpris-
ingly, while we found anti-AGP antibodies in the serum of
these mice in HIRT 1 (which is less specific), there were no
positive results in the specific tests HIRT 2 and HIRT 3. These
results demonstrate that there is no Core-1 specific immune
response induced by said E. coli strain that is recognizing
Core-1 on PAA or human tumor cells (for details see
examples). Hence, the E. coli strain of serotyope O86 which
was allegedly TF positive is in fact unsuitable for solving the
problem as it—in contrast to the Core-1 positive microorgan-
isms of the present invention—is not able to trigger a Core-1
specific immune response. Hence, it is important to select an
E. coli strain which is Core-1 positive and is specifically
recognized by at least one Core-1 specific antibody and thus
bound by said antibody if contacted therewith. As outlined
above, respective microorganisms which comprise Core-1 in
a hidden form may be converted to Core-1 positive microor-
ganisms by chemical treatment such as periodate treatment.
Suitable test methods for determining that the microorganism
is after said treatment a Core-1 positive microorganism are
described above.

[0319] A similar result was also found with Heliobacter.
Klaamas et al. (Immunological Investigations vol. 31, Nos
3&4, pp. 191-204, 2002) describe Helicobacter pylori strain
NCTC 11637 as being positive for binding with T antigen
specific antibodies. We used Helicobacter pylori strain
NCTC 11637 in parallel in our ELISA experiments with
about 5-10x10° bacteria per well, which results in a strong
binding of Nemod-TF1 and Nemod-TF2 antibodies for the
Core-1 positive strains AG6 and MU 1. However, we could not
detect binding of Nemod-TF1 and Nemod-TF2 antibodies to
Helicobacter pyloristrain NCTC 11637. Only after treatment
with periodic acid, Helicobacter pylori strain NCTC 11637
was bound by Nemod-TF1 antibody, but not by Nemod-TF2
antibody. This also indicates a cryptic expression of Core-1
on Helicobacter pylori that is only detected after periodate
treatment. In the experiments of Klaamas et al. Core-1 the
results might be dueto lesser specificity of the used antibodies
or due to the use of a very high amount of bacteria (10%/tube)
which might contain to some extent degradation products
containing Core-1. Furthermore, the use of Heliobacter in a
neutraceutical or pharmaceutical is difficult. Helicobacter
pylori colonization of the human stomach induces chronic
infections and plays an important role in the pathogenesis of
gastroduodenal ulcer disease and is associated with the devel-
opment of B cell lymphomas of the gastric mucosa. There-
fore, application of H. pylori in the prophylaxis or treatment
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of humans is difficult. Therefore, H. pylori is preferably not
used according to the present invention.

[0320] More preferably said Core-1 positive microorgan-
ism is selected from the group comprising Escherichia coli,
Bacteroides, such as Bacteroides ovatus, Bacteroides thetaio-
taomicron, Bacteroides acidophilus and Bacteroides caccae
and even more preferred selected from the group comprising
the new strain Bacteroides AG6 (DSM 18726), the new strain
Bacteroides MU1(DSM 18728) deposited at the “DSMZ-
Deutsche Sammlung von Mikroorganismen and Zellkulturen
GmbH” in Braunschweig (Germany), by Glycotope GmbH,
Robert-Rassle-Str. 10, 13125 Berlin (Germany) at the Oct.
20, 2006.

[0321] In another preferred embodiment provides the for-
mulation of the invention, wherein the Core-1 positive micro-
organism is selected from the group comprising Escherichia
coli, Streptococcus, Bacteroides, Rhuminococcus, Lactoba-
cillus, Bifidobacterium, Peptostreptococcus, Fusobacterium,
Johnsonella, Atopobium, Staphylococcus, Eubacterium,
Finegoldia, Clostridium, Eggerthella, Butyribacterium, Cit-
robacter, Helicobacter, Propionibacterium and Corynebacte-
rium, Bacteroides ovatus, Bacteroides thetaiotaomicron,
Bacteroides acidophilus, Bacteroides caccae, AG6 (DSM
18726), MU1 (DSM 18728).

[0322] In a preferred embodiment the bacterial strain is
selected from the group comprising AG6 (DSM 18726), MU1
(DSM 18728).

[0323] In a further preferred embodiment of the invention
the Core-1 positive microorganism (active component) of the
nutraceutical or the pharmaceutical formulation is a combi-
nation of Core-1 positive microorganisms of different strains.

[0324] In a further preferred embodiment said active com-
ponent is a combination of Core-1 positive microorganisms
of different strains selected from the strains AG6 and MU1.

[0325] Ina further preferred embodiment the nutraceutical
or pharmaceutical composition (formulation) ofthe invention
comprises at least one Core-1 positive microorganism com-
bined with at least one other beneficial microorganism, such
as but not limited to a lactobacillus and/or bifidobacterium,
even more preferred a combination of Core-1 positive micro-
organisms of different strains combined with other beneficial
microorganisms.

[0326] In a preferred embodiment of the invention the
Core-1 microorganism is a non-pathogenic microorganism.
In a further preferred embodiment of the invention the Core-1
microorganism is isolated from a healthy donor. In a further
preferred embodiment of the invention the Core-1 microor-
ganism can be isolated from a healthy donor.

[0327] In a further preferred embodiment of the invention
the Core-1 positive microorganism and/or a fraction thereofis
used for the manufacturing of a medicament and/or nutraceu-
tical for therapy or prophylaxis of a tumor, by techniques
known to those skilled in the art.

[0328] In a further preferred embodiment of the invention
the Core-1 positive microorganism and/or a fraction thereofis
used in vivo or in vitro for inducing or enhancing a Core-1
specific immune response and/or for generating functional
dendritic cells or activated T cells, T cell lines or T cell clones
or antibodies against Core-1.

[0329] In a further preferred embodiment of the invention
the Core-1 microorganism is used in the nutraceutical or
pharmaceutical composition as a living organism.
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[0330] In a further preferred embodiment of the invention
the Core-1 microorganism is used as a living organism and is
administered orally.

[0331] In a further preferred embodiment of the invention
the Core-1 microorganism used in the nutraceutical or phar-
maceutical composition is sensitive to at least one antibiotic.
[0332] In a further preferred embodiment of the invention
the Core-1 microorganism used in the nutraceutical can colo-
nize the gut.

[0333] In another preferred embodiment of the invention
the Core-1 microorganism used in the nutraceutical or phar-
maceutical composition is dead.

[0334] In an even further preferred embodiment of the
invention the Core-1 microorganism used in the nutraceutical
or pharmaceutical composition is pasteurized.

[0335] Inaneven more preferred embodiment of the inven-
tion the Core-1 microorganism is used in the nutraceutical or
pharmaceutical composition as a living organism and was
isolated from a healthy human donor and can colonize the
human gut and is antibiotic sensitive.

[0336] Inanevenmore preferred embodiment of the inven-
tion the Core-1 microorganism is used in the nutraceutical in
a pasteurized form and was isolated from the gut of a healthy
human donor and which is antibiotic sensitive.

[0337] In another preferred embodiment of the invention
the Core-1 microorganism used in the pharmaceutical com-
position is dead or lysed.

[0338] In a further preferred embodiment of the invention
the Core-1 microorganism used in the nutraceutical or phar-
maceutical composition is lyophilized.

[0339] Selected Core-1 positive strains as well as strains
that were not Core-1 positive were characterized by their
sensitivity against different antibiotics (see table 1—FIG. 22)
and by their binding to Core-1 specific antibodies (see table
2).
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[0341] The invention provides a suitable fraction of the
Core-1 positive microorganism of the invention for use as a
component for a nutraceutical or a pharmaceutical composi-
tion of the invention wherein the Core-1 positive microorgan-
ism is recognized/bound by at least one Core-1 specific anti-
body.

[0342] Theinvention provides a fraction ofthe Core-1 posi-
tive microorganism of the invention which induces a specific
immune response against Core-1, the Core-1 antigen or
Core-1 positive tumor cells in humans or animals.

[0343] The invention provides a suitable fraction of the
Core-1 positive microorganism for use as a component for a
nutraceutical or a pharmaceutical composition of the inven-
tion wherein the fraction of the Core-1 positive microorgan-
ism induces a specific immune response against Core-1, the
Core-1 antigen or Core-1 positive tumor cells in humans or
animals.

[0344] Theinvention provides a fraction of the Core-1 posi-
tive microorganism which represents the active ingredient of
the nutraceutical or pharmaceutical composition of the inven-
tion and which induces the specificity of the immune
response against Core-1, the Core-1 antigen or Core-1 posi-
tive tumor cells in humans or animals.

[0345] Theinvention provides a fraction ofthe Core-1 posi-
tive microorganism which induces or enhances a specific
immune response against Core-1, the Core-1 antigen or
Core-1 positive tumor cells in humans or animals when it is
used in a nutraceutical or pharmaceutical composition of the
invention.

[0346] Said Core-1 specific antibody, preferred Core-1 spe-
cific antibodies, combinations of Core-1 specific antibodies
or preferred combinations of Core-1 specific antibodies are
described in detail under Definitions and elsewhere herein.

TABLE 2
Strain
Periodate Periodate Periodate
sensitivity sensitivity sensitivity
Binding to of binding Binding to of Binding Binding to of binding
Code Species NEMOD-TF1 to NEMOD-TF1 NEMOD-TF2 to NEMOD-TF2 A68-B/All  to A68-B/All
AG6 Bacteroides positive Signal positive Signal negative No signal
ovatus reduction reduction reduction
MU1 Bacteroides positive Signal positive Signal negative No signal
ovatus reduction reduction reduction
LH2 E. coli negative No signal negative No signal positive Signal
(DSM reduction reduction reduction
18727),
32 E. coli negative No signal negative No signal negative No signal
reduction reduction reduction
52 Bacteroides negative No signal negative No signal negative No signal
thetaiotaomicron reduction reduction reduction
53 Bacteroides negative No signal negative No signal positive Signal
ovatus reduction reduction reduction
AG3 E. coli negative No signal negative No signal negative No signal
reduction reduction reduction
D) Provision of Fractions of the Core-1 Positive Microorgan- [0347] Said nutraceuticals or pharmaceutical compositions

sm

[0340] Theinvention provides a fraction of the Core-1 posi-
tive microorganism of the invention wherein the Core-1 posi-
tive microorganism is recognized/bound by at least one
Core-1 specific antibody.

and preferred embodiments thereof are described in detail
elsewhere herein.
[0348] Said fraction of a core-1-positive microorganism

means preparations or purifications of smaller parts of said
microorganisms such as cell wall preparation, envelope
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preparation, lysates, lipopolysaccharid preparation, prepara-
tion of capsules, or capsule polysaccharide preparation,
which are described in the examples (example 10) or some-
one skilled in the art is able to optimize and select one suitable
method or a combination of suitable methods. They prefer-
ably comprise at least one Core-1 positive component of said
Core-1 positive microorganism. They can be obtained by
preparations or purifications from at least one Core-1 positive
microorganism. Said preparations and purifications can be
obtained by methods known to those skilled in the art such as
those described above or single or sequential cell fraction-
ation, phenol water extractions, ether extractions, lysozyme
digestions or chromatographic methods. The Core-1 positive
component or the fraction containing the Core-1 positive
component is detected by binding of the fraction to at least
one Core-1 specific antibody in test systems such as but not
limited to ELISA or Dot blots which are known to those
skilled in the art. In a preferred embodiment of the invention
the fraction comprising a Core-1 positive component is
obtained by affinity chromatography using at least one Core-1
specific antibody.

[0349] In a preferred embodiment a single preparation or
purification step is used. In another preferred embodiment a
combination of at least preparation and purification steps are
used.

[0350] Ina further preferred embodiment the Core-1 posi-
tive component is enriched in said fraction when compared to
the whole microorganism as can be determined by an
increased binding of at least one Core-1 specific antibody to
the fraction in comparison to the microorganism, for example
by ELISA, and preferably then when the weight of the con-
tained biological material in the same volume is equal.
[0351] Said Core-1 positive component means any compo-
nent of a Core-1 positive microorganism which is bound by at
least one Core-1 specific antibody. Said Core-1 positive com-
ponent comprises at least one Core-1 carbohydrate structure
or Core-1 mimicking structure which can be available in form
of its natural molecule where it is part of on the microorgan-
ism, such as a peptide, oligopeptide, polypeptide, lipid, cera-
mide, carbohydrate, lipoprotein, polysaccharide, oligosac-
charide, polysaccharide, proteoglycan, lipopolysaccharide or
glycoprotein, or as a part of said natural molecule, or alone.
Said Core-1 positive component can also be obtained from
components which carry Core-1 in disguised from, e.g. by a
chemical treatment such as a periodate treatment releasing
Core-1. The Core-1 positive component can be used in sense
of the invention as a fraction of the Core-1 positive microor-
ganism as such or coupled to other non-natural carrier struc-
tures such as proteins, lipids, chemical molecules such as
polyacrylamide. Preferably it is used in its natural form. The
Core-1 positive component can comprise a single Core-1-
carbohydrate structure or Core-1 mimicking structure or
repeating units of said structures and can contain additional
carbohydrate structures or units or other biomolecule struc-
tures. Said Core-1 mimicking structure is a structure which is
bound by at least one Core-1 specific antibody and/or induces
an immune response against Core-1, preferentially a humoral
immune response against Core-1 or a cellular immune
response against Core-1, and more preferentially a humoral
immune response against Core-1 and a cellular immune
response against Core-1.

[0352] In a preferred embodiment of the invention said
immune response is a humoral immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells or
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a cellular immune response against Core-1, the Core-1 anti-
gen or Core-1 positive tumor cells.

[0353] In a further preferred embodiment of the invention
said immune response is a humoral immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells and
a cellular immune response against Core-1, the Core-1 anti-
gen or Core-1 positive tumor cells.

[0354] Said humoral immune response against Core-1 and
said cellular immune response against Core-1 are described
in detail elsewhere in the present invention as well as the
humoral and cellular immune response tests which can detect
the according antibody or T-cell response against Core-1, the
Core-1 antigen or Core-1 positive tumor cells.

[0355] In a further preferred embodiment of the invention
said immune response is a humoral immune response against
Core-1 which is positive for at least two humoral immune
response tests out of the humoral immune response test 1 to 6,
preferably positive for humoral immune response tests 1 and
3, and more preferably for humoral immune response test 1,
2 and 3, and more preferably for humoral immune response
test 1, 2, 3, and 4, and more preferably for humoral immune
response test 1, 2, 3,4 and 6, and more preferably for humoral
immune response test 1, 2, 3, 4 and 5, and most preferably
positive for all 6 humoral immune response tests.

[0356] In a further preferred embodiment of the invention
said immune response is a cellular immune response against
Core-1 which is positive for at least two cellular immune
response tests out of the cellular immune response tests 1 to 5.
[0357] In an even further preferred embodiment of the
invention said immune response is a humoral and a cellular
immune response against Core-1 which is positive for at least
one humoral immune response test and at least one cellular
immune response tests.

[0358] In an even further preferred embodiment of the
invention said immune response is a humoral and a cellular
immune response against Core-1 which is positive for at least
two humoral immune response tests and two cellular immune
response tests, preferably positive for humoral immune
response tests 1 and 3 and cellular immune response test 1 and
3, and more preferably for humoral immune response test 1,
2 and 3 and cellular immune test 1, 2 and 3, and even more
preferably for humoral immune response test 1, 2, 3 and 4 and
cellular immune test 1, 2, 3 and 4, and even more preferably
for humoral immune response test 1, 2, 3, 4 and 6 and all 5
cellular immune tests, and even more preferably for humoral
immune response test 1, 2, 3, 4 and 5 and all 5 cellular
immune tests, and most preferably positive for all 6 humoral
immune response tests and all 5 cellular immune response
tests.

[0359] Ina further preferred embodiment the invention pro-
vides a fraction of the Core-1 positive microorganism which
can be used to build a Core-1 specific immune response which
functions as a shield against Core-1 positive cancer cells by
having the potential to destroy those cells as shown herein for
example by the induction of the Core-1 specific antibodies, by
the Core-1 specific complement dependent cytotoxicity of
Core-1 antibodies against Core-1 positive tumor cells killing
those effectively, and/or by secretion of TNFalpha and/or
INFgamma by Core-1 specific T cell responses which are
scientifically recognized surrogate markers by those skilled
in the art for a specific cytotoxic T cell mediated tumor cell
killing for those tumor cells carrying the Core-1, when used
as a nutraceutical or a pharmaceutical composition of the
invention.
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[0360] Inafurther preferred embodiment the invention pro-
vides a fraction of the Core-1 positive microorganism which
can be used to build said Core-1 specific immune response
which functions as a shield against Core-1 positive cancer
cells which has the potential to destroy those cells as
described above by orally administering the nutraceutical in
(at least one) healthy individuals.

[0361] Inafurtherpreferred embodiment the invention pro-
vides a fraction of the Core-1 positive microorganism which
can be used to reduce or even further preferred to prevent the
occurrence of a Core-1 positive disease or tumor by orally
administering it as a component of the nutraceutical of the
invention to (at least one) healthy individuals.

[0362] Inafurtherpreferred embodiment the invention pro-
vides a fraction of the Core-1 positive microorganism which
can be used to reduce or even more preferred to prevent the
occurrence of a Core-1 positive disease or tumor when
administered as a component of a pharmaceutical formula-
tion of the invention to (at least one) individual.

[0363] Inanother preferred embodiment the invention pro-
vides a fraction of the Core-1 positive microorganism which
is used as the active ingredient of a nutraceutical to treat a
Core-1 positive disease or tumor by orally administering the
nutraceutical in patients suffering from this disease.

[0364] In a preferred embodiment the invention provides a
fraction of the Core-1 positive microorganism which is used
as the active ingredient of a pharmaceutical composition to
treat a Core-1 positive disease or tumor in patients suffering
from this disease by administering the pharmaceutical com-
position as described elsewhere herein.

[0365] In a more preferred embodiment the present inven-
tion provides a fraction of the Core-1 positive microorganism
which is a suitable component of a nutraceutical formulation
that preferentially shows the induction of an immune
response in humans recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell by being positive after oral admin-
istration of the fraction of the Core-1 positive microorganism
for at least one humoral or cellular immune test described
herein and preferred embodiments as described above.
[0366] In the most preferred embodiment said fraction of
the Core-1 positive microorganism is positive for binding to
the Core-1-specific antibodies NEMOD-TF1 and NEMOD-
TF2, whereby the binding of said antibodies is periodate
sensitive showing a reduced binding of NEMOD-TF1 and
NEMOD-TF?2 after treatment with periodic acid as described
somewhere herein and which induces an immune response
which is positive for the humoral immune response tests 1, 2,
and 3 and for the cellular immune response tests 1, 2, and 3,
and even more preferred for all 6 humoral immune response
tests and for all 5 cellular immune response tests as described
herein.

[0367] In another preferred embodiment of the invention
the Core-1 positive component is not part of the bacterial
lipopolysaccharide.

[0368] Ina preferred embodiment the invention provides or
uses the
[0369] fraction of the Core-1 positive microorganism of

the invention, or
[0370] the nutraceutical or the pharmaceutical formula-
tion or food additive comprising at least one fraction of
at least one Core-1 positive microorganism,
whereby the Core-1 positive microorganism is selected from
the group consisting of enterobacterioceae, Escherichia coli,
Streptococcus, Bacteroides, Rhuminococcus, Lactobacillus,
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Bifidobacterium,  Peptostreptococcus,  Fusobacterium,
Johnsonella, Atopobium, Staphylococcus, Eubacterium,
Finegoldia, Clostridium, Eggerthella, Butyribacterium, Cit-
robacter, Helicobacter, Propionibacterium and Corynebacte-
rium, Bacteroides ovatus, Bacteroides thetaiotaomicron,
Bacteroides acidophilus, Bacteroides caccae, AG6 (DSM
18726) and/or MU1 (DSM 18728) wherein said microorgan-
ism selected from said group is Core-1 positive and is spe-
cifically recognized by at least one Core-1 specific antibody.
As Heliobacter is a pathogen, said Core-1 positive microor-
ganism is preferably not Heliobacter as Heliobacter can—
due to its pathogenic nature—not be used alive without risks.

[0371] More preferably said Core-1 positive microorgan-
ism is selected from the group comprising Escherichia coli,
Bacteroides such as Bacteroides ovatus, Bacteroides thetaio-
taomicron, Bacteroides acidophilus and Bacteroides caccae
and even more preferred selected from the group comprising
the new strain AG6(DSM 18726), MU1(DSM 18728) depos-
ited at the “DSMZ-Deutsche Sammlung von Mikroorganis-
men and Zellkulturen GmbH” in Braunschweig (Germany),
by Glycotope GmbH, Robert-Réssle-Str. 10, 13125 Berlin
(Germany) at the Oct. 20, 2006.

[0372] In a further preferred embodiment of the invention
the fraction of the Core-1 positive microorganism (active
component) of the nutraceutical or the pharmaceutical for-
mulation comprises a combination of fractions from one
Core-1 positive microorganism or preferentially from differ-
ent Core-1 positive microorganisms of different strains. The
fractions can be of the same or a different preparation or
purification type, preferably is a combination of Core-1 posi-
tive components which have different molecular carrier or
mimikry structures such as but not limited to a peptide, oli-
gopeptide, polypeptide, lipid, ceramide, carbohydrate, lipo-
protein, polysaccharide, oligosaccharide, polysaccharide,
proteoglycan or glycoprotein, or as a part of another natural or
synthetic molecule.

[0373] In a further preferred embodiment said fraction of
the Core-1 positive microorganism (active component) com-
prises a combination of Core-1 positive components of
Core-1 positive microorganisms of at least two different
strains, preferably the new strains AG6(DSM 18726) and
MU1(DSM 18728).

[0374] In a further preferred embodiment said fraction of
the Core-1 positive microorganism (active component) com-
prises the Core-1 positive components of Core-1 positive
microorganisms of strain AG6.

[0375] In another preferred embodiment of the invention
said fraction of the Core-1 positive microorganism comprises
carbohydrates structures selected from the group comprising
#1, #2, #3, #4 and/or #5 of FIG. 19.

[0376] In another preferred embodiment of the invention
said fraction of the Core-1 positive microorganism comprises
repeating units of the carbohydrates structures selected from
the group comprising #1, #2, #3, #4 and/or #5 of FIG. 19.
[0377] In another preferred embodiment of the invention,
said fraction comprises at least one of the carbohydrate struc-
tures selected from the group comprising #1,#2,#3, #4 and/or
#5 of FIG. 19 and/or repeating units thereof.

[0378] In another preferred embodiment of the invention
said carbohydrate structure or said repeating units thereof are
obtained by enrichment and/or purification and/or isolation
from a Core-1 positive microorganism.
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[0379] In a further preferred embodiment of the invention
said carbohydrate structure or said repeating units thereof are
obtained by enrichment and/or purification and or isolation
from strain AG6.

[0380] Details are shown in example 10.

[0381] In a further preferred embodiment of the invention
said carbohydrate structure or said repeating units thereof are
obtained by chemical synthesis.

[0382] Thoseskilledinthe art are able to determine suitable
conditions and methods for chemically synthesizing carbo-
hydrate structure according to FIG. 8 or repeating units
thereof.

[0383] In a further preferred embodiment said fraction of
the Core-1 positive microorganism (active component) com-
prises the Core-1 positive components of Core-1 positive
microorganisms of strain MU1.

[0384] In another preferred embodiment the nutraceutical
or pharmaceutical composition of the invention comprises at
least one fraction of the Core-1 positive microorganism and at
least one Core-1 positive microorganism.

[0385] Ina further preferred embodiment the nutraceutical
or pharmaceutical composition of the invention comprises at
least one fraction of the Core-1 positive microorganism com-
bined with at least one other beneficial microorganism, such
as but not limited to a lactobacillus and/or bifidobacterium,
even more preferred a combination fractions of Core-1 posi-
tive microorganisms of different strains combined with other
beneficial microorganisms.

[0386] In another preferred embodiment the nutraceutical
or pharmaceutical composition of the invention comprises at
least one fraction of the Core-1 positive microorganism and at
least one Core-1 positive microorganism combined with at
least one other beneficial microorganism, such as but not
limited to a lactobacillus and/or bifidobacterium.

[0387] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which induces or enhances a humoral and/or cellular immune
response against Core-1, the core-1 antigen or a Core-1 posi-
tive tumor cell in at least one human or animal when admin-
istered in a suitable composition or formulation.

[0388] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which induces or enhances a Core-1 specific immune
response in at least one human or animal functioning as a
shield against Core-1 positive cancer cells by having the
potential to destroy Core-1 positive cancer cells when admin-
istered in a suitable composition or formulation.

[0389] In another preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which reduces or prevents the occurrence of a Core-1 positive
disease, tumor or metastasis in at least one human or animal
when administered in a suitable composition or formulation.
[0390] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which reduces or prevents the spread or metastasis of a
Core-1 positive disease or tumor in at least one human or
animal when administered in a suitable composition or for-
mulation.

[0391] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which is used to treat a Core-1 positive disease or tumor in at
least one human or animal when administered in a suitable
composition.
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[0392] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which is used as the active ingredient of a nutraceutical to
prevent, reduce risk of developing of, or reduce the occur-
rence of a Core-1 positive tumor by orally administering the
nutraceutical in a healthy individual.

[0393] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which is used as the active ingredient of a nutraceutical to
prevent or reduce the spread of the tumor or metastasis or the
spread of metastasis or time to relapse of a Core-1 positive
tumor or tumor cells, to improve quality of life or median
survival or rate of time to relapse, or to treat a tumor patient
which has or had Core-1 positive tumor cells by orally admin-
istering the nutraceutical in patients suffering from this dis-
ease.

[0394] In another preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which is used as the active ingredient of a pharmaceutical
composition to prevent, reduce the risk of developing of, or
reduce the occurrence of a Core-1 positive tumor by admin-
istering the pharmaceutical composition in a healthy indi-
vidual.

[0395] Inanother preferred embodiment the invention pro-
vides a Core-1 positive microorganism or fraction thereof
which is used as the active ingredient of a pharmaceutical
composition to prevent or reduce spread of the tumor or
metastasis or spread of metastasis or time to relapse of a
Core-1 positive tumor or tumor cells, to improve quality of
life or median survival or rate of time to relapse, or to treat a
tumor patient which has or had Core-1 positive tumor cells by
administering the pharmaceutical composition in patients
suffering from this disease.

E) Methods for Inducing an Immune Shield Against Core-1
Positive Cancer Cells, for Preventing and/or Treating Core-1
Positive Tumors and for Treating or Preventing a Core-1
Positive Disease.

[0396] The invention provides a method for inducing or
enhancing a specific humoral and/or cellular immune
response against Core-1, the Core-1 antigen or Core-1 posi-
tive tumor cells comprising administering in a human or an
animal an effective amount of the nutraceutical, or the phar-
maceutical composition, or the Core-1 positive microorgan-
ism, or the fraction thereof which are described elsewhere
herein, or formulations comprising those.

[0397] Inanother preferred embodiment, the invention pro-
vides a method for inducing or enhancing a specific humoral
and/or cellular immune response against Core-1, the Core-1
antigen or Core-1 positive tumor cells comprising adminis-
tering in a human or an animal an effective amount of the
formulation, or the Core-1 positive microorganism, or the
fraction or lysate thereof as described elsewhere herein.

[0398] In a preferred embodiment the invention provides
the above mentioned method wherein said nutraceutical, or
said pharmaceutical formulation, or said Core-1 positive
microorganism, or said fraction thereof, or said formulations
comprising those comprising at least one microorganism,
lysate or fraction from a Core-1 positive microorganism rec-
ognized/bound by Nemod-TF1 or A78-G/A7 and Nemod-
TF2.

[0399] The invention provides a method for inducing or
enhancing a Core-1 specific immune response which func-
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tions as a shield against Core-1 positive cancer cells by having
the potential to destroy at least one Core-1 positive cancer
cell.

[0400] In a preferred embodiment the invention provides a
method for inducing a Core-1 specific immune response
which functions as a shield against Core-1 positive cancer
cells by having the potential to destroy those cells as shown
herein, for example by the induction of the Core-1 specific
antibodies, by the Core-1 specific complement dependent
cytotoxicity of Core-1 antibodies against Core-1 positive
tumor cells killing those effectively, and/or by secretion of
TNFalpha and/or INFgamma by Core-1 specific T cell
responses which are scientifically recognized surrogate
markers by those skilled in the art for a specific cytotoxic T
cell mediated tumor cell killing for those tumor cells carrying
the Core-1, as shown in the examples and described herein,
comprising administering in a human or an animal an effec-
tive amount of the nutraceutical, or the pharmaceutical for-
mulation, or the Core-1 positive microorganism, or the frac-
tion thereof which are described elsewhere herein, or
formulations comprising those.

[0401] The invention further provides a method for reduc-
ing or even further preferred for preventing the occurrence of
a tumor, preferably a Core-1 positive tumor, comprising
administering to a human or an animal an effective amount of
the nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof which
are described elsewhere herein, or formulations comprising
those, preferably in a healthy individual.

[0402] The invention further provides a method for reduc-
ing or even further preferred for preventing the spread or
metastasis of a tumor, preferably of a Core-1 positive tumor,
comprising administering in a human or an animal an effec-
tive amount of the nutraceutical, or the pharmaceutical for-
mulation, or the Core-1 positive microorganism, or the frac-
tion thereof which are described elsewhere herein, or
formulations comprising those.

[0403] The invention provides a method to treat a tumor,
preferably a Core-1 positive tumor, comprising administering
in a human or an animal an effective amount of the nutraceu-
tical, or the pharmaceutical formulation, or the Core-1 posi-
tive microorganism, or the fraction thereof which are
described elsewhere herein, or formulations comprising
those.

[0404] The invention provides a method for reducing or
even further preferred for preventing the occurrence of a
Core-1 positive disease comprising administering in a human
or an animal an effective amount of the nutraceutical, or the
pharmaceutical formulation, or the Core-1 positive microor-
ganism, or the fraction thereof which are described elsewhere
herein, or formulations comprising those, preferably in a
healthy individual.
[0405] In another preferred embodiment the present inven-
tion provides a method for the vaccination or immunization of
a human or an animal against Core-1 comprising
[0406] 1) administration to a human or an animal of an
effective amount of functional dendritic cells or a mix-
ture of cells comprising at least one functional dendritic
cell directed against Core-1 at least once and induction
of an immune response by said functional dendritic cells
in the human or animal and
[0407] ii) boostering of the immune response by the
administration of an effective amount of a pharmaceu-
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tical composition comprising at least one Core-1 posi-
tive microorganism and/or a fraction and/or a lysate
thereof at least once.
[0408] Inanother preferred embodiment the present inven-
tion provides a method for the vaccination of a human or an
animal against a carbohydrate epitope present on a molecule
from a human or animal cell comprising
[0409] 1) administration to a human or an animal an
effective amount of activated T cells, T cell clone, T cell
line or a mixture of cells comprising at least one acti-
vated T cell directed against Core-1 a least once and
induction of an immune response by said activated T
cells in the human or animal and
[0410] ii) boostering of the immune response by the
administration of an effective amount of a pharmaceu-
tical composition comprising Core-1 positive microor-
ganism and/or a fraction and/or a lysate thereof at least
once.
[0411] The generation of functional dendritic cells, acti-
vated T cells, T cell lines and T cell clones is described
elsewhere herein.
[0412] In a preferred embodiment of the invention the
administration according to the previous methods under (i) is
performed once. In another preferred embodiment of the
invention the administration according to the previous meth-
ods under (i) is performed twice. In another preferred
embodiment of the invention the administration according to
the previous methods under (i) is performed at least three to
five times.
[0413] In a preferred embodiment of the invention the
boostering of the immune response by the administration of
an effective amount of a pharmaceutical composition accord-
ing to (ii) of the previous methods is performed once, in
another preferred embodiment of the invention the boostering
is performed 2-10 times, more preferably more than 10 times,
more preferably up to 20 times, most preferably boostering is
performed continually at regular time intervals over a period
of several month to several years.
[0414] In a preferred embodiment of the invention the
boostering of the immune response is done 1-5 times close to
the priming and thereafter at intervals from 3 month to 1 year
or 1 year to 10 years.
[0415] The generation of functional dendritic cells, acti-
vated T cells, T cell lines and T cell clones is described
elsewhere herein.
[0416] The invention provides a method for reducing or
even further preferred for preventing the spread of a Core-1
positive disease comprising administering in a human or an
animal an effective amount of the nutraceutical, or the phar-
maceutical formulation, or the Core-1 positive microorgan-
ism, or the fraction thereof which are described elsewhere
herein, or formulations comprising those.
[0417] The invention provides a method to treat a Core-1
positive disease comprising administering in a human or an
animal an effective amount of the nutraceutical, or the phar-
maceutical formulation, or the Core-1 positive microorgan-
ism, or the fraction thereof which are described elsewhere
herein, or formulations comprising those.
[0418] The invention provides a method to strengthen the
immune system or to improve an immune response compris-
ing administering in a human or an animal an effective
amount of the nutraceutical, or the pharmaceutical formula-
tion, or the Core-1 positive microorganism, or the fraction
thereof which are described elsewhere herein, or formula-
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tions comprising those. This can be for example but is not
limited to a general improvement of the condition of the
immune system for example against infectious diseases or
tumors, an improvement of the activity of other immune
stimulatory agents or probiotics or prebiotics, or an action as
an adjuvans.

[0419] In a preferred embodiment of the invention the
nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof which
are described elsewhere herein, or formulations comprising
those of above described methods comprises at least one
microorganism, lysate or fraction from a Core-1 positive
microorganism recognized/bound by Nemod-TF1 and/or
A78-G/A7 and Nemod-TF2.

[0420] In a preferred embodiment the nutraceutical, or the
pharmaceutical formulation, or the Core-1 positive microor-
ganism, or the fraction thereof which are described elsewhere
herein, or formulations comprising those of above described
methods comprises at least one microorganism, lysate or
fraction from the strain AG6(DSM 18726) and/or MU1(DSM
18728).

[0421] The term formulation means any substance or com-
position of substances in a suitable form for administration
comprising at least one of the nutraceutical, the pharmaceu-
tical composition, the Core-1 positive microorganism or the
fraction thereof which can comprise a pharmaceutically
acceptable carrier or a carrier acceptable for food additives
and/or nutraceutical or the nutraceutical, the pharmaceutical
composition, the Core-1 positive microorganism or the frac-
tion thereof alone.

[0422] The term preventing the occurrence refers to using
the nutraceutical, the pharmaceutical composition, the
Core-1 positive microorganism or the fraction thereof or for-
mulations comprising those to a subject with the purpose to
reduce the risk or the rate or the probability of developing a
Core-1 positive cancer or Core-1 positive disease.

[0423] The term reducing or preventing the spread of a
tumor or Core-1 positive disease or metastasis of a tumor
refers to using the nutraceutical, the pharmaceutical compo-
sition, the Core-1 positive microorganism or the fraction
thereof or formulations comprising those to a subject with the
purpose to reduce the risk or the rate or the probability of
metastasis or spread of the disease to other organs or other
sites in the body or other individuals.

[0424] The term treating refers to using the nutraceutical,
the pharmaceutical composition, the Core-1 positive micro-
organism or the fraction thereof or formulations comprising
those to an individual or subject with the purpose to cure,
heal, alleviate, relieve, alter, remedy, ameliorate, improve, or
affect cancer, the symptoms of cancer, the predisposition
toward cancer, time of survival, or time to progression.
[0425] Said Core-1 positive disease is any disease which is
associated with a virus, microorganism or other biological
material which can be bound by at least one of the Core-1
specific antibodies or which is associated with a component
of the body or occurring in the body of a human or animal
such as but not limited to a cell, microorganism, virus or
particle which is bound by at least one of the Core-1 specific
antibodies.

[0426] The “effective amount™ of any of the nutraceutical,
the pharmaceutical composition, the Core-1 positive micro-
organism or the fraction thereof or formulations comprising
those comprises living or dead microorganism, or lysates or
fractions of these microorganisms which correspond to or are
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derived from about 1x10° to about 1x10'* cfu per person per
day (cfu/person/day) whereby cfu is a colony forming unit as
ameasure for one microorganism as such known to and can be
determined by those skilled in the art.

[0427] Inanotherembodiment of the invention the effective
amount is the amount of the nutraceutical, the pharmaceutical
composition, the Core-1 positive microorganism or the frac-
tion thereof or formulations comprising those which induces
a humoral or cellular immune response against Core-1 in at
least one individual, preferably a humoral and a cellular
immune response against Core-1, detectable by at least one of
the immune response tests against Core-1 described else-
where herein.

[0428] Inanotherembodiment of the invention the effective
amount is the amount of the nutraceutical, the pharmaceutical
composition, the Core-1 positive microorganism or the frac-
tion thereof or formulations comprising those which is
required to confer an immune shield against Core-1 positive
tumor cells, to have a prophylactic effect against cancer or to
have a therapeutic effect against cancer, or to have a prophy-
lactic or therapeutic effect against another Core-1 positive
disease, each in at least one individual.

[0429] The effective amount for an individual or a group of
individuals can be determined and/or optimized by those
skilled in the art, preferably using at least one immune
response test against Core-1 described elsewhere herein and
preferably those combinations of immune response tests
against Core-1 which are described elsewhere herein as pre-
ferred embodiments and/or clinical response tests known to
those skilled in the art or described elsewhere herein.

[0430] These effective amounts can vary from above
described amounts or dosages or preferred amounts or dos-
ages described elsewhere herein for a person depending for
example on the subject, on the number and time schedule of
dosages, on the format or formulation of the nutraceutical, the
pharmaceutical composition, the Core-1 positive microor-
ganism or fraction thereof, on the route and time scheme of
administration, on the purpose it is used for such as prophy-
laxis or treatment, on the state of a Core-1 positive disease or
cancer, and they can vary depending on the species, races and
between an individual animal or individual human receiving
the nutraceutical, the pharmaceutical composition, the
Core-1 positive microorganism or the fraction thereof or for-
mulations comprising those. Those skilled in the art are able
to determine the suitable and/or the optimal dosage, admin-
istration route and time scheme for an individual or for a
group of individuals preferably by using the description and
an embodiment of the invention described herein.

[0431] Preferred are those effective amounts and dosages
of the nutraceutical, the pharmaceutical composition, the
Core-1 positive microorganism or the fraction thereof or for-
mulations comprising those which induce or enhance said
immune response against Core-1 in more than one individual,
more preferably in a significant number of individuals, more
preferably in at least 10%, more preferably in at least 20%,
more preferably in at least 30%, more preferably in at least
40%, more preferably in at least 50%, and most preferably in
the majority of individuals.

[0432] In a preferred embodiment the effective amount is
the amount of said nutraceutical, said pharmaceutical com-
position, said Core-1 positive microorganism or said fraction
thereof or said formulations comprising those which induces
an immune response against Core-1 in at least one individual.
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[0433] In a preferred embodiment said induced or
enhanced immune response is a humoral and a cellular
immune response against Core-1, detectable by atleast one of
the humoral immune response tests 1 to 6 and one of the
cellular immune response tests 1 to 5. In a preferred embodi-
ment the effective amount is the amount of the nutraceutical,
the pharmaceutical composition, the Core-1 positive micro-
organism or the fraction thereof or formulations comprising
those which induces an immune response which is positive in
at least two of the herein described immune response tests
against Core-1, more preferably positive for humoral immune
response tests 1 and 3, more preferably for humoral immune
response test 1, 2 and 3, more preferably for humoral immune
response test 1, 2, 3, and 4, more preferably for humoral
immune response test 1, 2, 3, 4, and 6, even more preferably
for humoral immune response test 1, 2, 3, 4, and 5, and more
preferably positive for all 6 humoral immune response tests,
even more preferably positive for at least two cellular immune
response tests out of the cellular immune responsetests 1 to 5,
even more preferably for at least one humoral immune
response test and at least one cellular immune response tests,
even more preferably positive for at least two humoral
immune response test and two cellular immune response
tests, preferably positive for humoral immune response tests
1 and 3 and cellular immune response test 1 and 3, and more
preferably for humoral immune response test 1, 2 and 3 and
cellular immune test 1, 2 and 3, even more preferably for
humoral immune response test 1, 2, 3 and 4 and cellular
immune test 1, 2, 3 and 4, even more preferably for humoral
immune response test 1, 2, 3, 4, and 6, and all 5 cellular
immune response test, even more preferably for humoral
immune response test 1, 2, 3, 4, and 5, and all 5 cellular
immune response test, and most preferably positive for all 6
humoral immune response tests and all 5 cellular immune
response tests.

[0434] In a preferred embodiment, the effective amount is
the amount of said nutraceutical, said pharmaceutical com-
position, said Core-1 positive microorganism or said fraction
thereof or said formulations comprising those which is
required to confer an immune shield against Core-1 positive
tumor cells, to have a prophylactic effect against cancer or to
have a therapeutic effect against cancer, or to have a prophy-
lactic or therapeutic effect against another Core-1 positive
disease, each in at least one individual.

[0435] In another preferred embodiment, the effective
amount is the amount of said nutraceutical, said pharmaceu-
tical composition, said Core-1 positive microorganism or said
fraction thereof or said formulations comprising those which
induces the maximal or near to maximal immune response
against Core-1 in at least one individual.

[0436] Inaneven more preferred embodiment the preferred
effective amount is the amount of the nutraceutical, the phar-
maceutical composition, the Core-1 positive microorganism
or the fraction thereof or formulations comprising those
which induces the maximal or near to maximal immune
responses against Core-1 as detected in the immune response
tests against Core-1 by those skilled in the art, whereby this
maximal immune response does not have to be such which is
positive in all immune response tests but preferably such
which gives the highest antibody responses or antibody titers
against Core-1 and/or the highest T cell response against
Core-1 and more preferably against Core-1 positive tumor
cells, more preferably both, and most preferably those which
show at least in the humoral immune response tests 1 and 3

Jun. 24, 2010

against Core-1 the highest antibody titres and/or at least in the
cellular immune response test 1 or 2 or 3 against Core-1 the
highest T cell responses against Core-1.

[0437] In preferred embodiment, the effective amount of
said nutraceutical, said pharmaceutical composition, said
Core-1 positive microorganism or said fraction thereof or said
formulations comprising living or dead microorganism, or
lysates or fractions of these microorganisms which corre-
spond to or are derived from about 1x10° to about 1x10** cfu
per individual per dose.

[0438] In a more preferred embodiment the effective
amount of the nutraceutical, the pharmaceutical composition,
the Core-1 positive microorganism or the fraction thereof or
formulations comprising those comprises living or dead
microorganism, lysates or fractions of these microorganisms
which correspond to or are derived from 1x107 to 1x10'3
cfu/person/day, more preferably to 2x10° to 1x10'%, and
more preferrably 1x10°-1x10"* cfu/person/day.

[0439] The effective amounts or effective doses can also
vary, as recognized by those skilled in the art, depending on
the route of administration, excipient usage, and the possibil-
ity of co-usage with other agents, such as those for immune
enhancement, for inducing an immune response, or building
an immune shield, or preventing or treating cancer.

[0440] The effective amounts or effective doses can also
vary, as recognized by those skilled in the art, depending on
the format of use such as use as the nutraceutical, as the
pharmaceutical composition, as the Core-1 positive microor-
ganism or as the fraction thereof or as the formulations com-
prising those as well as if they comprise living, dead lysates or
fractions thereof, as well as on the amounts of doses as well as
on the time intervals between doses. Those can be determined
and optimized by those skilled in the art preferably by using
the provided invention, tests and methods of the invention.
[0441] In a preferred embodiment, the nutraceutical is
administered orally from more than one dose daily, to one
dose daily, weekly, or monthly from a short term interval to a
year long use, preferably daily or weekly use over 4 weeks to
2 years.

[0442] In another preferred embodiment, a single dose is
administered to an individual. In another preferred embodi-
ment multiple doses are administered to an individual. In
another preferred embodiment, the effective amount corre-
sponds to a single dose. In another preferred embodiment, the
effective amount corresponds to multiple doses.

[0443] In a preferred embodiment, the pharmaceutical
composition can be administered systemically for as little as
only one dosage to many dosages, preferably weekly to
monthly to 3 monthly or 6 monthly or a staggered combina-
tion thereof, and can be combined with a 6 monthly to yearly,
to 5 yearly to ten yearly refreshment of the immunization.
[0444] In another preferred embodiment of the invention
the effective dosage of the nutraceutical formulation compris-
ing at least one Core-1 positive microorganismor lysate or
fraction thereof in humans is 0.1 mg/m>-10 g/m?, more pre-
ferred 10 mg/m>-10 g/m®, even more preferred 0.1 g/m>-10
g/m>.

[0445] In another preferred embodiment the formulation is
administered first systemically with subsequent oral refresh-
ments of the immunization.

[0446] The term administration means bringing into con-
tact a human or an animal with an effective amount of the
nutraceutical, the pharmaceutical composition, the Core-1
positive microorganism or the fraction thereof or formula-
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tions comprising those for which additional carriers can be
used. The routes of administration include any way to bring
the human or animal into contact with the nutraceutical, the
pharmaceutical composition, the Core-1 positive microor-
ganism or the fraction thereof or formulations comprising
those. Preferred are those routes of administration, such as but
not limited to oral administration, systemic administration,
administration via inhalation or via bringing into contact with
skin or another epidermis, which lead to an immune response
against Core-1, a immune shield against Core-1 or Core-1
positive tumor cells, prophylactic effect against cancer or a
therapeutic effect against cancer, which can be determined in
its preferred forms as described above or elsewhere herein.
Those skilled in the art can select the most suitable route of
administration.

[0447] Examples for and preferred routes of administration
and formulations are described in the following:

[0448] The nutraceuticals are preferably administered
orally for example as either as capsules, tablets, emulsions,
powder, liquids, in form of any food or drink, or as a compo-
nent of a food or a drink such as a food additive. The nutra-
ceutical can be given by itself or mixed with at least one other
ingredient. The nutraceutical by itself or its mixture with at
least one other ingredient can be given by itself or mixed into
a food or a drink.

[0449] A formulation for oral administration of the nutra-
ceutical, but also the pharmaceutical composition, the Core-1
positive microorganism or the fraction thereof or formula-
tions comprising those can be any orally acceptable dosage
form or effective amount of the nutraceutical, the pharmaceu-
tical composition, the Core-1 positive microorganism or the
fraction thereof or formulations comprising those including,
but not limited to, tablets, capsules, nanoparticles, emulsions
and aqueous suspensions, dispersions and solutions. Com-
monly used carriers for tablets include lactose and corn
starch. Lubricating agents, such as magnesium stearate, are
also typically added to tablets. For oral administration in a
capsule form, useful diluents include lactose and dried corn
starch. When aqueous suspensions or emulsions are admin-
istered orally, the active ingredient can be suspended or dis-
solved in an oily phase combined with emulsifying or sus-
pending agents. If desired, certain sweetening, flavoring, or
coloring agents can be added.

[0450] A formulation for oral administration can be any
orally acceptable dosage form or effective amount of the
nutraceutical, the pharmaceutical composition, the Core-1
positive microorganism or the fraction thereof or formula-
tions comprising those including, but not limited to, tablets,
capsules, nanoparticles, emulsions and aqueous suspensions,
dispersions and solutions. Commonly used carriers for tablets
include lactose and corn starch. Lubricating agents, such as
magnesium stearate, are also typically added to tablets. For
oral administration in a capsule form, useful diluents include
lactose and dried corn starch. When aqueous suspensions or
emulsions are administered orally, the active ingredient can
be suspended or dissolved in an oily phase combined with
emulsifying or suspending agents. If desired, certain sweet-
ening, flavoring, or coloring agents can be added.

[0451] The formulation of the present invention may be
administered orally or parenterally. The parenteral adminis-
tration includes injections such as drop infusion, hypodermic,
intravenous or intramuscular injections, transdermal applica-
tion with ointment or transdermal drug, and rectal application
with suppository. Where the composition is administered
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orally, it may be prepared in the form of hard capsule, soft
capsule, granule, powder, fine granule, pill, troche tablet,
system of gradual active-ingredient delivery, liquid, and sus-
pen-sion. The preparation can be easily carried out by con-
ventional methods in the pharmaceutical field.

[0452] The mode of administration and dosage forms will
of course affect the therapeutic amounts of the compounds or
compositions which are desirable and efficacious for the
given treatment application. Where the formulation of the
present invention is prepared in the form of oral administra-
tion, the composition may be prepared using conventional
pharmaceutical ingredients in a normal medicine such as
filler, extender, binder, disintegrator, surfactant, diluents such
as lubricant and excipient. Particular examples of the conven-
tional ingredients include recipients such as milk sugar, white
sugar, sodium chloride, glucose, urea, starch, calcium car-
bonate, kaolin, crystal cellulose and silicic acid; binders such
as water, ethanol, simple syrup, glucose liquid, starch liquid,
gelatin solution, carboxymethyl cellulose, shellac, methyl
cellulose, potassium phosphate and polyvinyl pyrrolidone;
disintegrators such as dried starch, sodium alginate, agar
powder, laminaran powder, sodium bicarbonate, calcium car-
bonate, polyoxyethylene sorbitan fatty acid esters, sodium
lauryl sulfate, stearic acid monoglyceride, starch, and milk
sugar; decay inhibitors such as white sugar, stearic acid,
cacao butter and hydrogenated oil; absorbefacients such as
quaternary ammonium salt and sodium lauryl sulfate; mois-
turizing agents such as glycerin and starch; absorbents such
as starch, milk sugar, kaolin, bentonite and colloidal silicic
acid; and lubricants such as purified talc and stearate. If
necessary, the preparation further includes colorant, preser-
vative, perfume, flavor agent and sweetening agent.

[0453] Suitable pharmaceutically acceptable salts are well
known to those skilled in the art and in-clude basic salts of
inorganic and organic acids, such as hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methane
sulphonic acid, ethane sulphonic acid, acetic acid, malic acid,
tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid,
fumaric acid, maleic acid, benzoic acid, salicylic acid, phe-
nylacetic acid and mandelic acid. In addition, pharma-ceuti-
cally acceptable salts of compounds of the present invention
may also be formed with a pharmaceutically acceptable cat-
ion, for instance, if a substituent group comprises a carboxy
moiety. Suitable pharmaceutically acceptable cations are
well known in the art and include alkaline, alkaline earth
ammonium and quaternary ammonium cations.

[0454] Ina preferred embodiment, the route of administra-
tion of the pharmaceutical composition is selected from the
group consisting of intravenous injection, intraperitoneal
injection, intramuscular injection, intracranial injection,
intratumoral injection, intraepithelial injection, transcutane-
ous delivery, per oesophageal administration, intraabdominal
administration, in-traapendicular administration, intraarterial
administration, intraarticular administration, intrabronchial
administration, intrabuccal administration, intracapsular
administration, intracardial administration, intracartilagi-
nous administration, intracavitary administration, intrac-
ephalic administration, intracolic administration, intracuta-
neous administration, intracystic administration, intradermal
administration, intraductal administration, intraduodenal
administration, intrafascicular administration, intrafat
administration, intrafilar administration, intrafissural admin-
istration, intragastric administration, intraglandular adminis-
tration, intrahepatic administration, intraintestinal adminis-
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tration, intralamellar ~ administration, intralesional
administration, intraligamentous administration, intralingual
administration, intramammary administration, intramedul-
lary  administration, intrameningeal administration,
intramyocardial administration, intranasal administration,
intraocular administration, intraoperative administration,
intraoral administration, intraosseous administration, intrao-
varian administration, intrapancreatic administration, intra-
parietal administration, intrapelvic administration, intraperi-
cardial administration, intraperineal administration,
intraperitoneal administration, intraplacental administration,
intrapleural administration, intrapontine administration,
intraprostatic administration, intrapulmonary administration,
intrarachidian administration, intrarectal administration,
intrarenal administration, intrascleral administration, intras-
crotal administration, intrasegmental administration, intra-
sellar administration, intraspinal administration, intrasplenic
administration, intrasternal administration, intrastromal
administration, intrasynovial administration, intratarsal
administration, intratesticular administration, intrathoracic
administration, intratonsillar administration, intratracheal
administration, intratubal administration, intratympanic
administration, intraureteral administration, intraurethral
administration, intrauterine administration, intravaginal
administration, intravascular administration, intraventricular
administration, intravertebral administration, intravesical
administration, and intravitreous ad-ministration.

[0455] In a more preferred embodiment of the invention
examples of routes of administration (=contacting) include
parenteral, e.g., intravenous, intradermal, subcutaneous, oral,
transdermal (topical), transmucosal, intraperitoneal, intrana-
sal, rectal enteral and oral administration.

[0456] A formulation of the present invention can include
pharmaceutically acceptable salts of the components therein.
Pharmaceutically acceptable salts include the acid addition
salts that are formed with inorganic acids such as, for
example, hydrochloric or phosphoric acids, or such organic
acids as acetic, tartaric, mandelic and the like. Salts formed
with the free carboxyl groups can also be derived from inor-
ganic bases such as, for example, sodium, potassium, ammo-
nium, calcium or ferric hydroxides, and such organic bases as
isopropylamine, trimethylamino, 2-ethylamino ethanol, his-
tidine, procaine and the like. Physiologically tolerable carri-
ers are well known in the art. Exemplary of liquid carriers are
sterile aqueous Solutions that contain no materials in addition
to the active ingredients and water, or contain a buffer such as
sodium phosphate at physiological pH value, physiological
saline or both, such as phosphate-buffered saline. Still further,
aqueous carriers can contain more than one buffer salt, as well
as salts such as sodium and potassium Chlorides, dextrose,
propylene glycol, polyethylene glycol and other solutes. Lig-
uid compositions can also contain liquid phases in addition to
and to the exclusion of water. Exemplary of such additional
liquid phases are glycerin, vegetable oils such as cottonseed
oil, organic esters such as ethyl oleate, and water-oil emul-
sions. A formulation contains a Core-1 positive microorgan-
ism, lysate or fraction thereof of the present invention, typi-
cally an amount of at least 0.1 weight percent of a Core-1
positive microorganism, lysate or fraction thereof per weight
oftotal composition. A weight percent is a ratio by weight of
a Core-1 positive microorganism, lysate or fraction thereofto
total composition. Thus, for example, 0.1 weight percent is
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0.1 grams of a Core-1 positive microorganism Core-1 posi-
tive microorganism, lysate or fraction thereof per 100 grams
of total composition.

[0457] The term “pharmaceutically acceptable salt” refers
to those salts of compounds which retain the biological effec-
tiveness and properties of the free bases and which are
obtained by reaction with inorganic acids such as hydrochlo-
ric acid, hydrobromic acid, sulfuric acid, nitric acid, phos-
phoric acid, methanesulfonic acid, ethanesulfonic acid,
ptoluenesulf onic acid, salicylic acid and the like. Pharma-
ceutically acceptable salts include, for example, alkali metal
salts, such as sodium and potassium, alkaline earth salts and
ammonium salts.

[0458] The formulation comprising as the active ingredient
Core-1 positive microorganism, lysate or farction thereof)
may be in a form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions, dispersible
powders or granules, emulsions, hard or soft capsules, or
syrups or elixirs. Compositions intended for oral use may be
prepared according to any method known to the art for the
manufacture of pharmaceutical compositions and such com-
positions may contain one or more agents selected from the
group consisting of sweetening agents, flavouring agents,
colouring agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets
contain the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are suitable for
the manufacture of tablets. These excipients may be for
example, inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate;
granulating and disintegrating agents, for example corn
starch, or alginic acid; binding agents, for example starch,
gelatin or acacia, and lubricating agents, for example magne-
sium stearate, stearic acid or talc. The tablets may be uncoated
or they may be coated by known techniques to delay disinte-
gration and absorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate
or glyceryl distearate may be employed. They may also be
coated by the techniques described in the U.S. Pat. Nos.
4,256,108; 4,166,452; and 4,265,874, to form osmotic thera-
peutic tablets for control release. A formulation according to
the present invention may also, or alternatively, contain one or
more drugs, which may be linked to a modulating agent or
may be free within the composition. Virtually any drug may
be administered in combination with a modulating agent as
described herein, for a variety of purposes as described below.
Examples of ‘types of drugs that may be administered with a
modulating agent include analgesics, anesthetics, antiangi-
nals, antifungals, antibiotics, anticancer drugs (e.g., taxol or
mitomycin C), antiinflammatories (e.g., ibuprofen and
indomethacin), anthelmintics, antidepressants, antidotes,
antiemetics, antihistamines, antihypertensives, antimalarials,
antimicrotubule agents (e.g., colchicine or vinca alkaloids),
antimigraine agents, antimicrobials, antiphsychotics, anti-
pyretics, antiseptics, anti-signaling agents (e.g., protein
kinase C inhibitors or inhibitors of intracellular calcium
mobilization), antiarthritics, antithrombin agents, antituber-
culotics, antitussives, antivirals, appetite suppressants, car-
dioactive drugs, chemical dependency drugs, cathartics, che-
motherapeutic agents, coronary, cerebral or peripheral
vasodilators, contraceptive agents, depressants, diuretics,
expectorants, growth factors, hormonal agents, hypnotics,
immunosuppression agents, narcotic antagonists, parasym-
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pathomimetics, sedatives, stimulants, sympathomimetics,
toxins (e.g., cholera toxin), tranquilizers and urinary antiin-
fectives.

[0459] Formulations for oral use may also be presented as
hard gelatin capsules where in the active ingredient is mixed
with an inert solid diluent, for example calcium carbonate,
calciumphosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin or olive oil.
Aqueous suspensions contain the active materials in admix-
ture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for
example sodium carboxymethylcellulose, methylcellulose,
hydroxy-propylmethylcellulose, sodium alginate polyvinyl-
pyrrolidone, gum tragacanth and gum acacia; dispersing or
wetting agents may be a naturally occurring phosphatide, for
example lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polyoxyethylene stearate,
or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaethyleneoxycet-
anol, or condensation products of ethylene oxide with partial
esters derived from fatty acids and a hexitol such a polyoxy-
ethylene with partial esters derived from fatty acids and hexi-
tol anhydrides, for example polyoxyethylene sorbitan
monooleate. The aqueous suspensions may also contain one
or more preservatives, for example ethyl, or n-propyl, p-hy-
droxybenzoate, one or more colouring agents, one or more
flavouring agents, and one or more sweetening agents, such as
sucrose or Saccharin.

[0460] Oily suspensions may be formulated by suspending
the active ingredient in a vegetable oil, for example arachis
oil, olive oil, sesame 0il or coconut oil, or in a mineral oil such
as liquid paraftin. The oily suspensions may contain a thick-
ening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agents such as those set forth above, and
flavouring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

[0461] Dispersible powders and granules suitable for
preparation of an aqueous Suspension by the addition of
water provide the active ingredient in admixture with a dis-
persing or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents and sus-
pending agents are exemplified, for example sweetening, fla-
vouring and colouring agents, may also be present.

[0462] The formulation of the invention may also be in the
form of oil-in-water emulsions. The oily phase may be a
vegetable oil, for example olive oil or arachis oil, or a mineral
oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally-occurring gums, for
example gum acacia or gum tragacanth, naturally-occurring
phosphatides, for example soya bean, lecithin, and esters or
partial esters derived from fatty acids and hexitol anhydrides,
for example sorbitan monooleate and condensation products
of the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may
also contain sweetening and flavouring agents.

[0463] Syrups and elixirs may be formulated with sweet-
ening agents, for example glycerol, propylene glycol, sorbitol
or sucrose. Such formulations may also contain a demulcent,
a preservative and flavouring and colouring agent. The phar-
maceutical compositions may be in the form of a sterile
injectable aqueous or oleagenous Suspension. This Suspen-
sion may be formulated according to the known art using
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those suitable dispersing or wetting agents and suspending
agents which have been mentioned above. The sterile inject-
able preparation may also be in a sterile injectable solution or
Suspension in a non-toxic parenterally-acceptable diluent or
solvent, for example as absolution in 1,3-butane diol. Among
the acceptable vehicles and solvents that may be employed
are water, Ringer’s solution and isotonic sodium Chloride
solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this pur-
pose any bland fixed oil may be employed including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables. Dosage levels
of the order of from about 0.01 mg to about 140 mg per
kilogram of body weight per: day are useful in the treatment
of the above-indicated conditions (about 2.5 mg to about 7 g
per patient per day). For example, a Core-1 positive tumor
may be effectively treated by the administration of from about
0.01 to 50 mg of the compound per kilogram of body weight
per day (about 0.5 mg to about 3.5 g per patient per day). The
amount of active ingredient that may be combined with the
carrier materials to produce a single dosage form will vary
depending upon the host treated and the particular mode of
administration. For example, a formulation intended for the
oral administration of humans may vary from about 5 to about
95% of the total composition. Dosage unit forms will gener-
ally contain between from about 1 mg to about 10 g of active
ingredient. It will be understood, however, that the specific
dose level for any particular patient will depend upon a vari-
ety of factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet time
of administration, route of administration, rate of excretion,
drug combination and the severity of the particular disease
undergoing therapy. The dosage effective amount of com-
pounds according to the invention will vary depending upon
factors including the particular compound, toxicity, and
inhibitory activity, the condition treated, and whether the
compound is administered alone or with other therapies.
Typically a dosage effective amount will range from about
0.0001 mg/kg to 1500 mg/kg, more preferably 1 to 1000
mg/kg, more preferably from about 1 to 150 mg/kg of body
weight, and most preferably about 50 to 100 mg/kg of body
weight. The invention relates also to a process or a method for
the treatment of the abovementioned pathological conditions.
The compounds of the present invention can be administered
prophylactically or therapeutically, preferably in an amount
that is effective against the mentioned disorders, to a warm-
blooded animal, for example a human, requiring such treat-
ment, the compounds are preferably being used in the form of
pharmaceutical compositions or nutraceuticals.

[0464] Formulation of pharmaceutically-acceptable
excipients and carrier Solutions is well-known to those of
skill in the art, as is the development of suitable dosing and
treatment regimens for using the particular compositions
described herein in a variety of treatment regimens, including
e.g., oral, parenteral, intravenous, intranasal, and intra-mus-
cular administration and formulation.

A. Oral Delivery

[0465] In certain applications, the formulations disclosed
herein may be delivered via oral administration to a human or
an animal. As such, these compositions may be formulated
with an inert diluent or with an assimilable edible carrier, or
they may be enclosed in hard- or soft-shell gelatin capsule, or
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they may be compressed into tablets, or they may be incor-
porated directly with the food of the diet.

[0466] The active compounds may even be incorporated
with excipients and used in the form of ingestible tablets,
buccal tables, troches, capsules, elixirs, suspensions, syrups,
wafers, and the like. The tablets, troches, pills, capsules and
the like may also contain the following: a binder, as gum
tragacanth, acacia, cornstarch, or gelatin; excipients, such as
dicalcium phosphate; a disintegrating agent, such as corn
starch, potato starch, alginic acid and the like; a lubricant,
such as magnesium stearate; and a sweetening agent, such as
sucrose, lactose or Saccharin may be added or a flavoring
agent, such as peppermint, oil of wintergreen, or cherry fla-
voring. When the dosage unit form is a capsule, it may con-
tain, in addition to materials ofthe above type, a liquid carrier.
Various other materials may be present as coatings or to
otherwise modify the physical form of the dosage unit. For
instance, tablets, pills, or capsules may be coated with shel-
lac, sugar, or both. A syrup or elixir may contain the active
compound sucrose as a sweetening agent methyl and propy-
Iparabens as preservatives, a dye and flavoring, such as cherry
or orange flavor. Of course, any material used in preparing
any dosage unit form should be pharmaceutically pure and
substantially non-toxic in the amounts employed. In addition,
the active compounds may be incorporated into sustained-
release preparation and formulations.

[0467] Typically, these formulations may contain at least
about 0.1% of the active compound or more, although the
percentage of the active ingredient (s) may, of course, be
varied and may conveniently be between about 1 or 2% and
about 60% or 70% or more of the weight or volume of the total
formulation. Naturally, the amount of active compound(s) in
each therapeutically useful composition may be prepared is
such a way that a suitable dosage will be obtained in any given
unit dose of the compound. Factors such as solubility, bio-
availability, biological half-life, route of administration,
product shelf life, as well as other pharmacological consid-
erations will be contemplated by one skilled in the art of
preparing such pharmaceutical formulations, and as such, a
variety of dosages and treatment regimens may be desirable.
[0468] For oral administration the compositions of the
present invention may alternatively be incorporated with one
or more excipients in the form of a mouthwash, dentifrice,
buccal tablet, oral spray, or sublingual orally-administered
formulation. For example, a mouthwash may be prepared
incorporating the active ingredient in the required amount in
an appropriate solvent, such as a sodium borate solution (Do-
bell’s Solution). Alternatively, the active ingredient may be
incorporated into an oral solution such as one containing
sodium borate, glycerin and potassium bicarbonate, or dis-
persed in a dentifrice, or added in a therapeutically-effective
amount/effective dose to a composition that may include
water, binders, abrasives, flavoring agents, foaming agents,
and humectants. Alternatively the compositions may be fash-
ioned into a tablet or solution form that may be placed under
the tongue or otherwise dissolved in the mouth.

B. Injectable Delivery

[0469] In certain circumstances it will be desirable to
deliver the formulations disclosed herein parenterally, intra-
venously, intramuscularly, or even intraperitoneally. Solu-
tions of the active compounds as free base or pharmacologi-
cally acceptable salts may be prepared in water suitably
mixed with a surfactant, such as hydroxypropylcellulose.
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Dispersions may also be prepared in glycerol, liquid polyeth-
ylene glycols, and mixtures thereof and in oils. Under ordi-
nary conditions of storage and use, these preparations contain
a preservative to prevent the growth of microorganisms.
[0470] The pharmaceutical forms suitable for injectable
use include sterile aqueous Solutions or dispersions and ster-
ile powders for the extemporaneous preparation of sterile
injectable Solutions or dispersions. In all cases the form must
be sterile and must be fluid to the extent that easy syringability
exists. It must be stable under the conditions of manufacture
and storage and must be preserved against the contaminating
action of microorganisms, such as bacteria and fungi. The
carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (e.g., glycerol, propylene
glycol, and liquid polyethylene glycol, and the like), suitable
mixtures thereof, and/or vegetable oils. Proper fluidity may
be maintained, for example, by the use of a coating, such as
lecithin, by the maintenance of the required particle size in the
case of dispersion and by the use of surfactants. The preven-
tion of the action of microorganisms can be facilitated by
various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and
the like. In many cases, it will be preferable to include iso-
tonic agents, for example, sugars or sodium Chloride. Pro-
longed absorption of the injectable compositions can be
brought about by the use in the compositions of agents delay-
ing absorption, for example, aluminum monostearate and
gelatin.

[0471] For parenteral administration in an aqueous solu-
tion, for example, the solution should be suitably buffered if
necessary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous Solu-
tions are especially suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. In this con-
nection, a sterile aqueous medium that can be employed will
be known to those of skill in the art in light of the present
disclosure. For example, one dosage may be dissolved in 1 ml
of isotonic NaCl solution and either added to 1000 ml of
hypodermoclysis fluid or injected at the proposed site of
infusion. Some Variation in dosage will necessarily occur
depending on the condition of the subject being treated. The
person responsible for administration will, in any event,
determine the appropriate dose for the individual subject.
Moreover, for human administration, preparations should
meet sterility, pyrogenicity, and the general safety and purity
Standards as required by national or regional Offices of bio-
logics Standards.

[0472] Sterile injectable Solutions are prepared by incor-
porating the active compounds in the required amount in the
appropriate solvent with various of the other ingredients enu-
merated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the vari-
ous sterilized active ingredients into a sterile vehicle which
contains the basic dispersion medium and the required other
ingredients from those enumerated above. In the case of ster-
ile powders for the preparation of sterile injectable Solutions,
the preferred methods of preparation are vacuum-drying and
freeze-drying techniques which yield a powder of the active
ingredient plus any additional desired ingredient from a pre-
viously sterile-filtered solution thereof.

[0473] The compositions disclosed herein may be formu-
lated in a neutral or salt form. Pharmaceutically-acceptable
salts, include the acid addition salts (formed with the free
amino groups of the protein) and which are formed with
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inorganic acids such as, for example, hydrochloric or phos-
phoric acids, or such organic acids as acetic, oxalic, tartaric,
mandelic, and the like. Salts formed with the free carboxyl
groups can also be derived from inorganic bases such as, for
example, sodium, potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine, trim-
ethylamine, histidine, procaine and the like. Upon formula-
tion, Solutions will be administered in a manner compatible
with the dosage formulation and in such amount as is thera-
peutically effective. The formulations are easily administered
in a variety of dosage forms such as injectable Solutions,
drug-release capsules, and the like.

[0474] As used herein, “carrier” includes any and all sol-
vents, dispersion media, vehicles, coatings, diluents, antibac-
terial and antifungal agents, isotonic and absorption delaying
agents, buffers, carrier Solutions, suspensions, colloids, and
the like. The use of such media and agents for pharmaceutical
active substances is well known in the art. Except insofar as
any conventional media or agent is incompatible with the
active ingredient, its use in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be
incorporated into the compositions.

[0475] The phrase “pharmaceutically-acceptable” refers to
molecular entities and compositions that do not produce an
allergic or similar untoward reaction when administered to a
human. The preparation of an aqueous composition that con-
tains a protein as an active ingredient is well understood in the
art. Typically, such compositions are prepared as injectables,
either as liquid Solutions or suspensions; solid forms suitable
for solution in, or Suspension in, liquid prior to injection can
also be prepared. The preparation can also be emulsified.
[0476] In a preferred embodiment of the invention the
nutraceutical or formulations thereof comprising at least one
Core-1 positive microorganism or fraction thereof are applied
to humans as a food additive.

[0477] In a preferred embodiment of the invention the
nutraceutical or formulations thereof comprising at least one
Core-1 positive microorganism or fraction thereof are applied
to humans as a medical food.

[0478] The invention relates also to the nutraceutical or a
formulation thereof which comprise at least one Core-1 posi-
tive microorganism or fraction thereof as a food-additive or as
food or as a component thereof. Food in the context of inven-
tion is any substance consumed by living organisms, includ-
ing liquid drinks. Food is the main source of energy and of
nutrition for animals/humans, and is usually of animal or
plant origin. The food is preferred vegan food which is gen-
erally all types of food that are free of animal products, like
meat, milk or eggs. The food in the context of the invention is
also preferred non-vegan food containing animal products.
Food in the context of the invention is:

(i) any substance or product, whether processed, partially
processed or unprocessed, intended to be, or reasonably
expected to be ingested by humans whether of nutritional
value or not;

(i1) water and other drinks;

(iii) chewing gum or candy products; and/or

(iv) articles and substances used as an ingredient or compo-
nent in the preparation of food. Food in the context of the
invention is traditionally obtained through farming, ranching,
and fishing, with hunting, foraging and other methods of
subsistence locally important for some populations, but
minor for others. In the modern era, in developed nations,
food supply is increasingly dependent upon agriculture,
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industrial farming, aquaculture and fish farming techniques
which aim to maximise the amount of food produced, whilst
minimising the cost. These include a reliance on mechanised
tools which have been developed, from the threshing
machine, seed drill, through to the tractor and combine, etc.
These have been combined with the use of pesticides to
promote high crop yields and combat those insects or mam-
mals which reduce yield. More recently, there has been a
growing trend towards more sustainable agricultural prac-
tices. This approach—which is partly fuelled by consumer
demand—encourages biodiversity, local self-reliance and
organic farming methods.

[0479] Types of manufactured food (food which contains at
least one Core-1 positive microorganism or fraction thereof)
in the context of the invention are:

[0480] drinks: beer, juice, soft drink, squash, wine,
drinks containing milk, milk products or other alcoholic
or non-alcoholic beverages, e.g. water, including just
carbonated water, fruit juices and vegetable juices, soft
drinks, aguas frescas, lemonade, cola, ginger ale, irn bru,
root beer, sarsaparilla, cream soda, dandelion and bur-
dock, squash, a fruit-flavoured syrup diluted with water,
sports drinks, infusions, coffee, tea, dairy drinks, for
example milk, yogurt drink, chocolate milk, milkshake,
egg nog, almond milk, horchata, alcoholic beverages,
cocktails—mixed drinks, hot beverages, for example hot
chocolate, hot cider, cappuccino or pearl milk tea

[0481] bread is a staple food for many nations, being
made of risen dough of wheat or other cerealse.g. rye-
wheat, toastbread (white bread), whole-grain, wheat-
rye, white bread, multi-grain, rye, sunflower seed,
pumpkin seed, pizza, chapatis, tortillas, baguettes, pitas,
lavash, biscuits, pretzels, naan, bagels, purls, cake, pum-
pernickel, wholemeal bread, wheatgerm bread,
wholegrain, granary bread and many other variations

[0482] cakes and cookies, e.g. angelfood cake, apple
cake, babka, buccellato, bundt cake, butter cake, butter-
fly cake, carrot cake, cheesecake, chocolate cake, christ-
mas cake, chiffon cake, croquembouche, cupcake, dev-
il’s food cake, eccles cake, fairy cake, fruit cake, german
chocolate cake, génoise cake, gingerbread, gob, gooey
butter cake, hot milk cake, ice cream cake, jaffa cakes,
leavened cake, mooncake, panettone, pineapple cake,
pound cake, Queen Elisabeth cake, red bean cake, red
velvet cake, sachertorte, simnel cake, spice cake, sponge
cake, suncake, teacake, tarte tatin, vanilla slice or wed-
ding cake

[0483] cheese is a curdled milk product, of which many
varieties exist e.g. sardo cheese, testouri cheese, bokma-
kiri cheese, kwaito cheese, wookie cheese, ackawi
cheese, basket cheese, labneh, jibneh arabieh cheese,
kenafa cheese, naboulsi cheese, paneer, affineur,
bergkése, brimsen, dachsteiner, tyrolean grey cheese,
luneberg, beauvoorde cheese, brussels’ cheese, herve
cheese, limburger cheese, maredsous cheese, passen-
dale cheese, plateau de herve cheese, postel cheese,
remedou cheese, danish blue cheese, danish tilsit or tilsit
havarti, allgau emmental cheese, cambozola cheese,
harzer cheese, limburger cheese, spundekas cheese, feta
cheese, halloumi cheese or mozzarella cheese

[0484] dessert is a course, usually sweet, and generally
served after the main course, e.g. ice cream e.g. biscuits
or cookies, cakes, crumbles, custards, fruit, gelatin des-
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serts, ice creams, meringues, pastries, pies or tarts, pud-
dings, sorbets, souftlés or trifles

[0485] french fries, chips e.g. potato chips or “crisps”,
tortilla chips or corn chips

[0486] functional food (functional foods are called
nutraceuticals, a portmanteau of nutrition and pharma-
ceutical, and can include food that has been genetically
modified; the general category includes processed food
made from functional food ingredients, or fortified with
health-promoting additives, like “vitamin-enriched”
products, and also, fresh foods (e g vegetables) that have
specific claims attached)

[0487] jam and Jelly e.g. gooseberries-, redcurrants-,
blackcurrants-, citrus fruits-, apples-, raspberries-,
strawberries- and ripe blackberries-jam or royal jelly

[0488] pasta e.g. shaped pasta, campanelle, casarecci,
cavatelli, conchiglie, conchiglioni, farfalle, fiori, fusilli,
fusilli bucati, gemelli, gigli, gramigna, lumache, luma-
coni, maltagliati, orecchiette, pipe, quadrefiore, radia-
tori, ricciolini, rotelle, rotini, spiralini, strozzapreti, tor-
chio or trofie

[0489] pie e.g. bacon and egg pie, chicken and mush-
room pie, corned beef pie, cornish pasty, fish pie,
kalakukko, kulebjaka, pizza pie, pork pie, pot pie, scotch
pie, shepherd’s pie, stargazy pie, steak pie, steak and
kidney pie, apple pie, banana cream pie, blackberry pie,
blueberry pie, boston cream pie, bumbleberry pie,
cherry pie, chocolate cream pie, coconut cream pie, cus-
tard pie, dutch apple pie, grape pie, key lime pie, lemon
meringue pie, lemon pie, mixed berry pie, orange pie,
peach pie, rhubarb pie, strawberry-rhubarb pie, straw-
berry pie or vinegar pie

[0490] pizza e.g. the classic types and their respective
toppings include: marinara or napoletana: tomato, olive
oil, oregano, and garlic; margherita: tomato, olive oil,
fresh basil leaves, and fior-di-latte (mozzarella made
from cow’s milk) or mozzarella di bufala; formaggio e
pomodoro: tomato, olive oil, and grated parmesan
cheese, basil leaves are optional; ripieno or calzone:
fior-di-latte or mozzarella di bufala, sometimes also
ricotta cheese, olive oil, and salami, other meats, veg-
etables, etc or stromboli: mozzarella, meat, vegetables,
etc.

[0491] processed meats e.g. meat form amphibians,
toad, artificial meat, imitation meat, in vitro meat, beef
(bovines), buftalo, cattle, steak, veal (calves), yak, poul-
try (birds), chicken, duck, game birds, turkey, canids,
seafood, fish, shark, crustaceans, crab, rabbit, mutton
(sheep), lamb, pork (pigs), ham (haunch), bacon (cured
strips of meat) or insects

[0492] sandwiches e.g. aram sandwich, filled baguette,
bacon butty, bun, burger, burrito, chip butty, club sand-
wich, grilled cheese, doner kebab, georgia hots, melt
sandwich: tuna melt, etc., panini, steak sandwich, taco,
tea sandwich, toasted sandwich, torta or wrap

[0493] salad e.g. caesar salad, chef salad, cobb salad,
greek salad, italian salad, mesclun salad, nigoise salad,
bean salads like green bean salad, seven bean salad,
chicken salad, egg salad, fruit salad (sliced, peeled fruits
served in their own juices or with a dressing), larb, pasta
salad, potato salad, somen salad, som tam, tabouli, wal-
dorf salad or watergate salad

[0494] sauce e.g. white sauces, mushroom sauce, sauce
allemande, sauce américaine, sauce supréme, elouté
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brown sauces, bordelaise sauce, bourguignorme sauce,
chateaubriand sauce, sauce africaine, sauce robert,
béchamel sauce, mornay sauce, emulsified sauces, béar-
naise sauce, hollandaise sauce, mayonnaise, tartar
sauce, salad cream, butter sauces, beurre blanc, café de
paris, sweet sauces, fish sauce, sambal, barbecue sauce,
mole, tomato sauce or tzatziki
[0495] sausage e.g. andouille, black pudding, blood sau-
sage, boerewors, bratwurst, breakfast sausage, butifarra,
chorizo, cumberland sausage, falukorv, fuet, haggis,
kieska, kielbasa, kishka, kishke, knackwurst, kovbasa,
landjéger, linguiga, liver sausage, lukanka, mettwurst,
mincemeat, mortadella, salami, soujouk, thiiringer,
weifwurst or white pudding
[0496] snack food: confectionery, potato chips, choco-
late, hardtack, candy bars, junk food e.g. boiled peanuts,
candy bars, cheetos, chex mix, cookies, crackers, com-
bos, fudge rounds, hula hoops, ice cream, moon pies,
pirate’s booty, popcorn, pork rinds, potato chips, pret-
zels, smart puffs, soft drinks, snow balls, student food,
swiss cake rolls, tings, twinkies, veggie booty or zebra
cakes
[0497] soup e.g. dessert soups (ginataan, filipino soup
made from coconut milk, milk, fruits and tapioca
pearls); oshiruko, a Japanese azuki bean soup or fruit
soups, winter melon soup, miso soup, pho, ramen,
saimin, romanian potato soup, avgolemono, borscht,
bouillabaisse, callaloo, cock-a-leekie, fanesca, gazpa-
cho, lentil soup, minestrone, mulligatawny soup, scotch
broth, snert, solyanka, tarator or waterzooi.
[0498] sugarorsugar products e.g. goldensyrup, candies
or chocolates.
[0499] yoghurt, curds, sour cream, whipped cream e.g.
lassi, kefir, ayran, doogh or tarator.
[0500] drink powders or tablets e.g. vitamin drinks or
mineral drinks
[0501] capsules or tablets therapeutic foods (therapeutic
foods are food designed for specific, usually nutritional,
therapeutic purposes), functional food, medical food,
enteral food, parenteral food, food of specified health
use. Examples are Ensure, a fortified milkshake drink
designed primarily for the elderly, and Plumpy’nut, a
peanut based food designed for emergency feeding of
severely malnourished children.
[0502] Inanother preferred embodiment the formulation of
the invention is manufactured as an over the counter drug.
[0503] Inanother preferred embodiment the invention pro-
vides a method to induce or enhance a Core-1 specific
immune response and/or to prevent or treat a Core-1 positive
disease wherein said nutraceutical, said pharmaceutical com-
position, said Core-1 positive microorganism or said fraction
thereof or said formulations comprising those is administered
to a healthy individual.
[0504] Inanother preferred embodiment the invention pro-
vides a method to induce or enhance a Core-1 specific
immune response and/or to prevent or treat a Core-1 positive
disease wherein said nutraceutical, said pharmaceutical com-
position, said Core-1 positive microorganism or said fraction
thereof or formulations comprising those is administered to
an individual with a cancer, a tumor, at least one tumor or
cancer cell, or at least one metastasis.
[0505] In particular, the nutraceutical, the pharmaceutical
composition, the Core-1 positive microorganism or the frac-
tion thereof or formulations comprising those can be used to
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induce an immune response against a cancer, tumor, cancer
cell, or cancer cells or the metastasis derived therefrom, to
induce an immune response which functions as an immune
shield against tumor cells, a cancer, tumor, cancer cell, or
cancer cells or the metastasis derived therefrom, to treat a
tumor or cancer, metastases and/or metastasis, and/or to
reduce or to prevent the occurrence, spread or metastasis of a
cancer, tumor, cancer cell, or cancer cells or the metastasis
derived therefrom in healthy individuals or patients, respec-
tively, each preferably comprising at least one Core-1 positive
tumor cell, selected from a cancers, tumor or cancerous or
tumorous diseases as described below or elsewhere herein.
For example, the treatment is directed against primary tumors
or cancers, minimal residual tumor or cancer diseases,
relapses and/or metastases or parts thereof. The treatment of
the tumors or cancers can also be effected as an adjuvant
treatment. The nutraceutical, the pharmaceutical composi-
tion, the Core-1 positive microorganism or the fraction
thereof or formulations comprising those can also be used in
the prophylaxis of Core 1-positive tumor diseases, tumors or
tumor cells. For example, prophylactic use is directed to the
prophylaxis of tumors and metastases. These anti-tumor
agents are administered in a suitable form according to well-
known methods or as described elsewhere herein. A preferred
variant is injection or administration of these anti-tumor
agents or drugs orally, intravenously, locally in body cavities,
e.g. intraperitoneal, intrarectal, intragastrointestinal routes,
locally, e.g. directly in a tumor, in organs or lymphatic vessels
(intranodal), but also subcutaneously, intradermally or on the
skin, and intramuscularly. In a preferred fashion, types of
administration can also be combined, in which case admin-
istration can be effected on different days of treatment or on
one day of treatment as described in detail elsewhere herein.
According to the invention, it is also possible to combine two
or more of the inventive nutraceuticals, pharmaceutical com-
positions, Core-1 positive microorganisms or the fractions
thereof or formulations comprising those as well as combine
one or a combination of those with one or more drugs or
tumor treatments, such as antibody therapies, chemotherapies
or radiotherapies, suitably administered or applied at the
same time or separately in time.

[0506] The cancer, tumor, tumor cells, cancer cells or the
metastasis derived therefrom is selected from the group of
cancerous diseases or tumor diseases of the ear-nose-throat
region, of the lungs, mediastinum, gastrointestinal tract, uro-
genital system, gynecological system, breast, endocrine sys-
tem, skin, bone and soft-tissue sarcomas, mesotheliomas,
melanomas, neoplasms of the central nervous system, can-
cerous diseases or tumor diseases during infancy, lympho-
mas, leukemias, paraneoplastic syndromes, metastases with
unknown primary tumor (CUP syndrome), peritoneal carci-
nomatoses, immunosuppression-related malignancies and/or
tumor metastases.

[0507] More specifically, the cancer, tumor, tumor cells,
cancer cells or the metastasis derived therefrom may com-
prise the following types of cancer: adenocarcinoma of
breast, prostate and colon; all forms of lung cancer starting in
the bronchial tube; bone marrow cancer, melanoma,
hepatoma, neuroblastoma; papilloma; apudoma, choristoma,
branchioma; malignant carcinoid syndrome; carcinoid heart
disease, carcinoma (for example, Walker carcinoma, basal
cell carcinoma, squamobasal carcinoma, Brown-Pearce car-
cinoma, ductal carcinoma, Ehrlich tumor, in situ carcinoma,
cancer-2 carcinoma, Merkel cell carcinoma, mucous cancer,

Jun. 24, 2010

non-parvicellular bronchial carcinoma, oat-cell carcinoma,
papillary carcinoma, scirrhus carcinoma, bronchioalveolar
carcinoma, bronchial carcinoma, squamous cell carcinoma
and transitional cell carcinoma); histiocytic functional disor-
der; leukemia (e.g. in connection with B cell leukemia,
mixed-cell leukemia, null cell leukemia, T cell leukemia,
chronic T cell leukemia, HTLV-II-associated leukemia, acute
lymphocytic leukemia, chronic lymphocytic leukemia, mast
cell leukemia, and myeloid leukemia); malignant histiocyto-
sis, Hodgkin disease, non-Hodgkin lymphoma, solitary
plasma cell tumor; reticuloendotheliosis, chondroblastoma;
chondroma, chondrosarcoma; fibroma; fibrosarcoma; giant
cell tumors; histiocytoma; lipoma; liposarcoma; leukosar-
coma; mesothelioma; myxoma; myxosarcoma; osteoma;
osteosarcoma; Ewing sarcoma; synovioma; adenofibroma;
adenolymphoma; carcinosarcoma, chordoma, craniopharyn-
gioma, dysgerminoma, hamartoma; mesenchymoma; meso-
nephroma, myosarcoma, ameloblastoma, cementoma; odon-
toma; teratoma; thymoma, chorioblastoma; adenocarcinoma,
adenoma; cholangioma; cholesteatoma; cylindroma; cystad-
enocarcinoma, cystadenoma; granulosa cell tumor; gynadro-
blastoma; hidradenoma; islet-cell tumor; Leydig cell tumor;
papilloma; Sertoli cell tumor, theca cell tumor, leiomyoma;
leiomyosarcoma; myoblastoma; myoma; myosarcoma; rhab-
domyoma; rhabdomyosarcoma; ependymoma; ganglion-
euroma, glioma; medulloblastoma, meningioma; neurilem-
moma; neuroblastoma; neuroepithelioma, neurofibroma,
neuroma, paraganglioma, non-chromaffin paraganglioma,
angiokeratoma, angiolymphoid hyperplasia with eosino-
philia; sclerotizing angioma; angiomatosis; glomangioma;
hemangioendothelioma; hemangioma; hemangiopericy-
toma, hemangiosarcoma; lymphangioma, lymphangi-
omyoma, lymphangiosarcoma; pinealoma; cystosarcoma
phylloides; hemangiosarcoma; lymphangiosarcoma; myx-
osarcoma, ovarian carcinoma; sarcoma (for example, Ewing
sarcoma, experimentally, Kaposi sarcoma and mast cell sar-
coma); neoplasms (for example, bone neoplasms, breast neo-
plasms, neoplasms of the digestive system, colorectal neo-
plasms, liver neoplasms, pancreas neoplasms, hypophysis
neoplasms, testicle neoplasms, orbital neoplasms, neoplasms
of the head and neck, of the central nervous system, neo-
plasms of the hearing organ, pelvis, respiratory tract and
urogenital tract); neurofibromatosis and cervical squamous
cell dysplasia, and/or metastases derived from anyone of
these.

[0508] Ina preferred embodiment the cancer, tumor, tumor
cells, cancer cells or the metastasis derived therefrom is
selected from the group of cancerous diseases or tumor dis-
eases comprising at least one cell or preferably a significant
number of cells or more preferably a majority of tumor cells
which are positive for Core-1 in the definition according to
the invention, selected from the group of: tumors of the ear-
nose-throat region, comprising tumors of the inner nose,
nasal sinus, nasopharynx, lips, oral cavity, oropharynx, lar-
ynx, hypopharynx, ear, salivary glands, and paragangliomas,
tumors of the lungs, comprising non-parvicellular bronchial
carcinomas, parvicellular bronchial carcinomas, tumors of
the mediastinum, tumors of the gastrointestinal tract, com-
prising tumors of the esophagus, stomach, pancreas, liver,
gallbladder and biliary tract, small intestine, colon and rectal
carcinomas and anal carcinomas, urogenital tumors compris-
ing tumors of the kidneys, ureter, bladder, prostate gland,
urethra, penis and testicles, gynecological tumors comprising
tumors of the cervix, vagina, vulva, uterine cancer, malignant
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trophoblast disease, ovarian carcinoma, tumors of the uterine
tube (Tuba Faloppii), tumors of the abdominal cavity, mam-
mary carcinomas, tumors of the endocrine organs, compris-
ing tumors of the thyroid, parathyroid, adrenal cortex, endo-
crine pancreas tumors, carcinoid tumors and carcinoid
syndrome, multiple endocrine neoplasias, bone and soft-tis-
sue sarcomas, mesotheliomas, skin tumors, melanomas com-
prising cutaneous and intraocular melanomas, tumors of the
central nervous system, tumors during infancy, comprising
retinoblastoma, Wilms tumor, neurofibromatosis, neuroblas-
toma, Ewing sarcoma tumor family, rhabdomyosarcoma,
lymphomas comprising non-Hodgkin lymphomas, cutane-
ous T cell lymphomas, primary lymphomas of the central
nervous system, Hodgkin’s disease, leukemias comprising
acute leukemias, chronic myeloid and lymphatic leukemias,
plasma cell neoplasms, myelodysplasia syndromes, paraneo-
plastic syndromes, metastases with unknown primary tumor
(CUP syndrome), peritoneal carcinomatosis, immunosup-
pression-related malignancy comprising AIDS-related
malignancies such as Kaposi sarcoma, AIDS-associated lym-
phomas, AIDS-associated lymphomas of the central nervous
system, AIDS-associated Hodgkin disease, and AIDS-asso-
ciated anogenital tumors, transplantation-related malig-
nancy, metastasized tumors comprising brain metastases,
lung metastases, liver cancer, liver metastases, bone
metastases, pleural and pericardial metastases, and malignant
ascites, and/or metastases derived from anyone of these.
[0509] In another preferred embodiment the cancer, tumor,
tumor cells, cancer cells or the metastasis derived therefromis
selected from the group comprising cancerous diseases or
tumor diseases such as mammary carcinomas, gastrointesti-
nal tumors, including colon carcinomas, stomach carcino-
mas, pancreas carcinomas, colon cancer, early gastric cancer,
small intestine cancer, ovarian carcinomas, cervical carcino-
mas, lung cancer, prostate cancer, renal cell carcinomas,
malignant melanoma, and/or liver cancer, and/or metastases
derived from anyone of these.

[0510] In a further preferred embodiment the cancer,
tumor, tumor cells, cancer cells or the metastasis derived
therefrom is selected from the group of cancerous diseases or
tumor diseases comprising at least one cell, preferably a
significant number of cells, or more preferably a majority of
tumor cells, which are positive for Core-1 in the definition
according to the invention, selected from the group of mam-
mary carcinomas, gastrointestinal tumors, including colon
carcinomas, stomach carcinomas, pancreas carcinomas,
colon cancer, early gastric cancer, small intestine cancer,
ovarian carcinomas, cervical carcinomas, lung cancer, pros-
tate cancer, renal cell carcinomas, malignant melanoma, and/
or liver cancer, and/or metastases derived from anyone of
these.

[0511] Inanother preferred embodiment the invention pro-
vides a method to induce or enhance a Core-1 specific
immune response and/or to prevent or treat a Core-1 positive
disease, the cancer, a tumor, at least one tumor or cancer cell,
or at least one metastasis comprise at least one cell which is
Core-1 positive.

[0512] In further preferred embodiment the invention pro-
vides a method to induce or enhance a Core-1 specific
immune response and/or to prevent or treat a Core-1 positive
disease wherein the individual has a cancer, a tumor, at least
one tumor or cancer cell, or at least one metastasis selected
from the group of cancerous diseases or tumor diseases com-
prising mammary carcinomas, gastrointestinal tumors,
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including colon carcinomas, stomach carcinomas, pancreas
carcinomas, colon cancer, early gastric cancer, small intestine
cancer, ovarian carcinomas, cervical carcinomas, lung can-
cer, prostate cancer, renal cell carcinomas, malignant mela-
noma, and/or liver cancer, and/or metastases derived from
anyone of these.

[0513] In a study with healthy human volunteers serum
antibody titers against Core-1 are determined by using at least
one of the humoral immune response tests 1 to 6 determining
the existing antibody response against Core-1 before first
application of the nutraceutical and preferably volunteers
with no or lower anti-Core-1 antibody levels are selected for
the human trial. In those volunteers the nutraceutical com-
prising AG6 or MU1 or a placebo are orally given over a
period of 3 to 30 weeks. Oral application of at least two
different dosages is performed. Immune responses are fol-
lowed by determination of the antibody and/or T cell response
against Core-1 by using at least one of the humoral response
tests 1 to 6 and/or cellular immune response tests 1 to 5 prior
to and in suitably intervals after start of oral administration of
the nutraceutical. There is a significant elevation of the anti-
body response against Core-1 and/or T cell response against
Core-1 observed in a significant number of volunteers in the
volunteer group that receives the nutraceutical in comparison
to the titer before the study as positively tested by being
positive in at least one of the humoral immune response tests
1 to 6 or in at least one of the cellular immune response tests
1 to 5. In the placebo group elevation of antibody or T-cell
response against Core-1 is less frequently observed or to a
lesser extent.

[0514] This shows the effectiveness of the nutraceutical in
humans for building an immune response against Core-1
which functions as a shield against Core-1 positive cancer
cells for the prevention, reduction or spread of Core-1 posi-
tive tumors or metastasis or its treatment.

[0515] In a study with human immuno competent cancer
patients with Core-1 positive tumors serum antibody titers
against Core-1 are determined by using at least one of the
humoral immune response tests 1 to 6 determining the exist-
ing antibody response against Core-1 before first application
of'the pharmaceutical composition. The pharmaceutical com-
position comprising AG6 or MU1 or a placebo are adminis-
tered several times orally, intra peritoneally or intra venously
over a period of 3 to 70 weeks. Administration of at least two
different suitable dosages is performed. Immune responses
are followed by determination of the antibody and/or T cell
response against Core-1 by using at least one of the humoral
response tests 1 to 6 and/or cellular immune response tests 1
to 5 and/or the clinical response are followed by determina-
tion of time to progression, tumor free survival and/or tumor
volumes and/or sites, each prior to and in suitably intervals
after start of the administration of the pharmaceutical com-
position. There is a significant elevation of the antibody
response against Core-1 or of the T cell response against
Core-1 observed in a significant number of volunteers in the
group that receives the formulation of the invention in com-
parison to the titer before the study as positively tested by
being positive in at least one of the humoral immune response
tests 1 to 6 or in at least one of the cellular immune response
tests 1 to 5 and/or a partial or complete clinical response or a
elongated time to progression or time of survival in a signifi-
cant number of the patients receiving the formulation. In the
placebo group elevation of antibody or T-cell response
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against Core-1 is less frequently observed orto alesser extend
and/or no or a significantly lower clinical response is
observed.

[0516] This shows the effectiveness of the pharmaceutical
composition in humans for building an immune response
against Core-1 which functions as a shield against Core-1
positive cancer cells for the prevention, reduction or spread of
the occurrence of Core-1 positive tumors or metastasis or its
treatment.

[0517] The contacting of the Core-1 positive microorgan-
ism or fraction thereof within the body of the living organism
(human/animal) initiates the production of antibodies bind-
ing Core-1, the Core-1 antigen, or Core-1 positive tumor
cells. Surprisingly, antibodies against Core-1 function as an
immunosurveillance mechanism against newly arising can-
cer cells.

F) Methods for Treating or Preventing a Gastrointestinal Dis-
order

[0518] In another preferred embodiment the invention pro-
vides a method for reducing or preventing the occurrence or
spread of a gastrointestinal disorder or disease comprising
administering in a human or an animal an effective amount of
the nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof, or
formulations comprising those. Effective amounts of the
nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof, or
formulations comprising those are describes elsewhere
herein.

[0519] In another preferred embodiment the invention pro-
vides a method for reducing or preventing the occurrence or
spread of a gastrointestinal disorder or disease wherein said
nutraceutical, or said pharmaceutical formulation, or said
Core-1 positive microorganism, or said fraction thereof
which are described elsewhere herein, or said formulations is
or comprises at least one microorganism, lysate or fraction
from a Core-1 positive microorganism recognized/bound by
Nemod-TF1 or A78-G/A7 and Nemod-TF2.

[0520] In another preferred embodiment the invention pro-
vides a method for reducing or preventing the occurrence or
spread of a gastrointestinal disorder or disease wherein said
nutraceutical, or said pharmaceutical formulation, or said
Core-1 positive microorganism, or said fraction thereof
which are described elsewhere herein, or said formulations is
or comprises at least one microorganism, lysate or fraction
from the strain AG6(DSM 18726), MU1(DSM 18728) and
LH2(DSM 18727), more preferably from the strains AG6 or
MU, most preferably from the strain AG6.

[0521] Inanother preferred embodiment the invention pro-
vides a method to treat a gastrointestinal disorder or disease
comprising administering in a human or an animal an effec-
tive amount of the nutraceutical, or the pharmaceutical for-
mulation, or the Core-1 positive microorganism, or the frac-
tion thereof, or formulations comprising those.

[0522] Inanother preferred embodiment the invention pro-
vides a method to treat a gastrointestinal disorder or disease
wherein the gastrointestinal disease is an inflammatory bowl
disease or a functional bowl disorder.

[0523] The invention provides a method for reducing or
preferably for preventing the occurrence of a gastrointestinal
disorder or disease, preferably an inflammatory bowl disease
or a functional bowl disorders, comprising administering in a
human or an animal an effective amount of the nutraceutical,
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or the pharmaceutical formulation, or the Core-1 positive
microorganism, or the fraction thereof which are described
elsewhere herein, or formulations comprising those, prefer-
ably in a healthy individual.

[0524] The invention provides a method for reducing or
even further preferred for preventing the spread of a gas-
trointestinal disorder or disease, preferably an inflammatory
bowl disease or a functional bowl disorders, comprising
administering in a human or an animal an effective amount of
the nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof which
are described elsewhere herein, or formulations comprising
those.

[0525] The invention provides a method to treat a gas-
trointestinal disorder or disease, preferably an inflammatory
bowl disease or a functional bowl disorders, comprising
administering in a human or an animal an effective amount of
the nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof which
are described elsewhere herein, or formulations comprising
those.

[0526] In a preferred embodiment of the invention the
nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof which
are described elsewhere herein, or formulations comprising
those of above described methods comprise at least one
microorganism, lysate or fraction from a Core-1 positive
microorganism recognized/bound by Nemod-TF1 or A78-G/
A7 and Nemod-TF2.

[0527] Ina preferred embodiment the nutraceutical, or the
pharmaceutical formulation, or the Core-1 positive microor-
ganism, or the fraction thereof which are described elsewhere
herein, or formulations comprising those of above described
methods comprises at least one microorganism, lysate or
fraction from the strain AG6 (DSM 18726), the strain MU1
(DSM 18728), and more preferably from the strain AG6.
[0528] Routes of administration, effective dosages, formu-
lations are such as described elsewhere herein, preferably
those as described within the methods for treating or prevent-
ing Core-1 positive diseases or tumors. In a preferred embodi-
ment two doses per day comprising 10° to 10'? Core-1 posi-
tive microorganism are administered over at least two weeks.
[0529] The gastrointestinal disorders are preferably
selected from the group comprising functional bowel disor-
ders and inflammatory bowel diseases; whereby the inflam-
matory bowel diseases are selected form the group compris-
ing Crohn’s disease, ileitis, and/or ulcerative colitis and the
functional bowel disorders are selected form the group com-
prising gastro-esophageal reflux, dyspepsia, irritable bowel
syndrome and/or functional abdominal pain. The gastrointes-
tinal tract in the context of the invention consists of the fol-
lowing components: mouth (buccal cavity; includes salivary
glands, mucosa, teeth and tongue), pharynx, esophagus and
cardia, stomach, which includes the antrum and pylorus,
bowel or intestine: small intestine, which has three parts:
duodenum, jejunum, ileum; large intestine, which has three
parts: cecum (the vermiform appendix is attached to the
cecum); colon (ascending colon, transverse colon, descend-
ing colon and sigmoid flexure); rectum and/or anus.

[0530] Ina study with human patients with Irritable Bowel
Syndrome, Crohn’s disease (CD), ileitis, or ulcerative colitis
the nutraceutical or the pharmaceutical composition compris-
ing AG6 or MU1 are administered orally or a placebo over a
period of 3 to 30 weeks. Administration of at least two dif-
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ferent suitable dosages is performed. Clinical responses such
as reduction of bloating or flatulence, maintaining the remis-
sion in CD, improvement of quality of life, reduction of the
time to or severity of a flare, decrease of diarrhea, maintain-
ance of remission of pouchitis, induction or maintainance of
the remission of active ulceratice colitis, are followed, respec-
tively prior to and in suitably intervals after start ofthe admin-
istration of the nutraceutical or the pharmaceutical composi-
tion. There is a significant improvement of at least one of
above symptoms or clinical responses observed in a signifi-
cant number of patients that receives the nutraceutical or the
pharmaceutical composition than those in the placebo group.
[0531] This shows the effectiveness of the nutraceutical or
pharmaceutical composition in humans for the prevention,
reduction, spread or treatment of gastrointestinal disorders.

G) Methods for Antibody Generation

[0532] The invention provides a method for generation of
an anti Core-1 antibody or antibody composition or poly-
clonal serum comprising
[0533] (a) bringing into contact the nutraceutical, the
pharmaceutical composition, the Core-1 positive micro-
organism or fraction thereof with a human or an animal
[0534] (b) inducing or enhancing a humoral immune
response recognizing the Core-1 antigen and/or Core-1
positive tumor cell
[0535] (c)isolating said anti Core-1 antibody or antibody
composition.
[0536] Inanother preferred embodiment, the invention pro-
vides a method for generating a cell producing an anti Core-1
antibody or antibody composition comprising
[0537] (a) bringing into contact the formulation, the
Core-1 positive microorganism or fraction thereof of
any of the preceeding claims with a human or animal
[0538] (b) inducing or enhancing a humoral immune
response against Core-1
[0539] (b) generating at least one cell producing said anti
Core-1 antibody or antibody composition.
[0540] In another embodiment the invention provides a
method for generating a cell producing an anti Core-1 anti-
body or antibody composition comprising
[0541] (a) bringing into contact the nutraceutical, the
pharmaceutical composition, the Core-1 positive micro-
organism or fraction thereof according to the invention
with a human or animal
[0542] (b) inducing or enhancing a humoral immune
response against Core-1
[0543] (c) generating at least one cell producing said anti
Core-1 antibody or antibody composition.

[0544] Said final step (c) can be done by various methods
such as
[0545] (i) by immortalization of at least one cell produc-

ing the anti Core-1 antibody, preferably by fusion with
an immortal cell line as performed in the hybridoma
technology, or preferably by infection with a suitable
virus such as Epstein Barr Virus (EBV), or by recombi-
nant transfection with at least one gene which causes
immortalization of the cell such as E1 from EBV; or
[0546] (ii) by analysis of the peptide sequence of at least
the variable regions of the anti Core-1 antibody or at
least the binding region of the anti Core-1 antibody
responsible for the specificity of the antibody and trans-
formation of cells with DNA encoding the anti-Core 1
antibody as a whole antibody of any isotype or a frag-
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ment thereof or a fusion protein of a fragment of the
anti-Core-1 antibody or the whole antibody with at least
one other amino acid or polypeptide sequence.
[0547] Preferred are cells which are able to stably produce
the antibodies meaning that the cells can be passaged over a
suitable amount of cycles for production of the antibodies
such as but not limited to hybridoma cells and otherwise
immortalised cells or by recombinantly stably transformed
cells such as but not limited to CHO, NSO, SP2,YO0, PerC.6,
Hec293. However, also transient expression such as the
expression in COS or Hec293 cells or B cells are an embodi-
ment of the invention.
[0548] In another embodiment the invention provides a
method for generation of an anti Core-1 monoclonal antibody
further comprising
[0549] (a)growing at least one cell of said cell producing
the anti Core-1 antibody or antibody composition under
suitable conditions
[0550] (b) isolating said anti Core-1 antibody or anti-
body composition.
[0551] In a preferred embodiment of the invention said
anti-Core-1 monoclonal antibody is isolated from the culture
supernatant.
[0552] Ina preferred embodiment of the invention said cell
producing an anti-Core-1 monoclonal antibody is obtained by
single cell cloning.
[0553] In another embodiment the invention provides a
method for generation of a DNA sequence encoding the anti
Core-1 antibody monoclonal antibody or fragment thereof
comprising
[0554] (a) bringing into contact the nutraceutical, the
pharmaceutical composition, the Core-1 positive micro-
organism or fraction thereof with a human or animal
[0555] (b) inducing or enhancing a humoral immune
response against Core-1
[0556] (c)isolating a cell or cell clone producing the anti
Core-1 antibody
[0557] (d) analysing the genetic material encoding the
anti Core-1 antibody or fragment thereof or analysing
the peptide sequences of the anti Core-1 antibody or
fragments thereof.
[0558] In a preferred embodiment the invention provides
the nucleic acid encoding the anti Core-1 antibody mono-
clonal antibody or a fragment thereof.
[0559] In another embodiment the invention provides the
DNA sequence encoding the anti Core-1 monoclonal anti-
body or fragment thereof.
[0560] Inapreferred embodiment the invention provides an
anti Core-1 antibody or antibody composition or polyclonal
serum, the anti Core-1 monoclonal antibody or at least one
fragment thereof.
[0561] In another embodiment the invention provides an
anti Core-1 monoclonal antibody or fragments thereof.
[0562] Inanother embodiment the invention provides a cell
producing an anti Core-1 antibody or antibody composition
or at least one fragment thereof.
[0563] Inafurtherpreferred embodiment the invention pro-
vides an anti Core-1 monoclonal antibody or the fragment
thereof which is a humanized antibody or a human antibody
from a transgenic mouse.
[0564] In a preferred embodiment the invention provides
the cell producing an anti Core-1 antibody or antibody com-
position, the anti Core-1 monoclonal antibody or at least one
fragment thereof as described above.
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[0565] Said anti-core-1 antibody in sense of the invention
can be any inducible antibody in a human or an animal rec-
ognizing the Core-1 antigen and/or a Core-1 positive tumor
cell, preferably those antibodies which are Core-1 specific
antibodies with the binding or specificity criteria described
under definitions or elsewhere herein, more preferred herein
are those antibodies which bind to

[0566] TFa-PAA andlessornotto TFb-PAA and bind to the
trisaccharide Core-2 coupled to PAA and not to any of the
X-PAA constructs listed in #list 2# and which binds to asia-
loglycophorin and not to glycophorin and which binds at least
one tumor cell such as NM-D4, NM-F9 or ZR-75-1, and
whereby the binding is periodate sensitive, and even more
preferred is such an antibody which binds to TFa-PAA and
less or not to TEb-PAA and not bind to the trisaccharide
Core-2 coupled to PAA and not to any of the X-PAA con-
structs listed in #list 2 # and which binds to asialoglycophorin
and not to glycophorin and which binds at least to the cells
NM-D4, NM-F9 and ZR-75-1, and whereby the binding is
periodate sensitive.

[0567] Said anti Core-1 antibody composition in sense of
the invention can be any inducible mixture of antibodies in a
human or an animal recognizing the Core-1 antigen and/or a
core-1 positive tumor cell. Said anti Core-1 antibody or anti-
body composition in sense of the invention can be a single
antibody or a mixture of antibodies, such as but not limited to
a monoclonal antibody, a mixture of monoclonal antibodies,
a polyclonal antibody mixture such as an antibody serum or a
fraction thereof, or a mixture of at least one monoclonal
antibody with a polyclonal antibody mixture. Said anti
Core-1 antibody or antibody composition can be or comprise
any inducible antibody format such as IgG, IgM, IgA, IgE,
IgD or any fragment derived therefrom by technologies
known to those skilled in the art such as but not limited to Fab,
F(ab)2, single chain antibodies, single domain antibodies,
multibodies, antibody fusion proteins, bispecific antibodies
or antibody, and humanized or chimaerized antibodies.
[0568] The anti-core-1 antibodies or antibody composi-
tions generated by the methods of the invention have advan-
tages over currently available Core-1 specific antibodies or
Core-1 specific antibodies in antibody compositions which
are at least one of the following features:

[0569] Anti Core-1 antibodies can be obtained which

[0570] (i) have an antibody format different from IgM
[0571] (ii) can be generated or isolated more quickly
[0572] (iii) can be generated in higher amounts

[0573] (iv) recognize more tumor cases

[0574] (v) have a higher affinity

[0575] (vi) show higher binding signals in immune tests,

such as ELISA, Western Blot, flowcytometry, immune
histochemistry or immunocytochemistry

[0576] (vii) have a ADCC activity against at least one
Core-1 positive tumor cell

[0577] (viii) inhibit cell growth or proliferation in at least
one Core-1 positive tumor cells when incubated with
suitable amounts of the antibody

[0578] (ix) induce cell death such as apoptosis in at least
one Core-1 positive tumor cells incubated with suitable
amounts of the antibody

[0579] (x) are IgG.
[0580] Anti Core-1 antibody compositions can be obtained
which

[0581] (i) comprise antibodies against Core-1 with an

antibody format different from IgM
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[0582] (ii) comprise IgG antibodies against Core-1
[0583] (iii) comprise IgG antibodies as a major anti
Core-1 fraction of the antibodies

[0584] (iv) comprise higher amounts of antibodies rec-
ognizing the Core-1 antigen or a Core-positive tumor
cell

[0585] (v) comprise higher titers of anti Core-1 antibod-
ies

[0586] (vi) show higher binding signals in immune tests,

such as ELISA, Western Blot, flow cytometry, immune
histochemistry, immunocytochemistry or immunofiuo-

rescence
[0587] (vii) have a higher affinity
[0588] (viii) have a ADCC activity against at least one

Core-1 positive tumor cell
[0589] (ix) inhibit cell growth or proliferation in at least
one Core-1 positive tumor cells when incubated with
suitable amounts of the antibody
[0590] (x) induce cell death such as apoptosis in at least

one Core-1 positive tumor cells incubated with suitable

amounts of the antibody
[0591] Preferred are those anti Core-1 antibodies or anti-
body compositions which show at least two, more preferred
those which show at least three, more preferred those which
show at least four, more preferred those which show at least
five, more preferred those which show at least six, more
preferred those which show at least seven, more preferred
those which show at least eight, more preferred those which
show at least nine, more preferred those which show all of the
above features.
[0592] Inapreferred embodiment the anti Core-1 antibody
is a monoclonal antibody.
[0593] Inapreferred embodiment the anti Core-1 antibody
mixture is a polyclonal antiserum.
[0594] Any animal or human can be brought into contact
with the nutraceutical, the pharmaceutical composition, the
Core-1 positive microorganism and/or fraction thereof, pre-
ferred are humans and mice, rats, rabbits, goats, camels,
chicken, hamster, guinea pig or monkeys, even further pre-
ferred are animals which are known to those skilled in the art
to be particularly suitable for generating an antibody response
such as but not limited to rabbits, goats, rats, humans, chim-
panzees and mice for polyclonal antibody sera and those
which are known to those skilled in the art to be particularly
suitable for generating monoclonal antibodies such as but not
limited to mice, rats, human, further preferred are transgenic
mice which carry at least parts of the human antibody genes
and humans.
[0595] Bringing into contact means any method or route of
administration described elsewhere herein for administering
the nutraceutical, the pharmaceutical composition, the
Core-1 positive microorganism and/or fraction thereof,
which is able to induce a humoral response against Core-1.
Additional adjuvants may be used for increasing the immu-
nogenicity which are known to those skilled in the art. Pre-
ferred is the oral and the systemic administration and within
the latter the intra veneous, the intra dermally, or the subcu-
taneous and even more the intra peritoneal administration.
[0596] The induction of the humoral immune response
against Core-1 can be tested in the humoral immune response
tests of the invention and at least one of the humoral immune
response tests 1 to 6 has to be positive as described elsewhere
herein, whereby in a preferred embodiment said antibodies
gained from the serum, plasma or faeces also include those
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which are gained from cells producing antibodies against
Core-1, such as B-cells, or immortalized B-cells, or cells
recombinantly expressing Core-1 antibodies. These antibod-
ies can be gained in a variety of ways known to those skilled
in the art, in a preferred embodiment sera from blood, or
fractions of a sera, or a serum or a fraction of a serum which
was preabsorbed against suitable antigens such as microbial
antigens negative for Core-1, preferably microorganism
negative for Core-1, or antibodies from an antibody produc-
ing cell such as those described above in form of whole or
fractionated cell supernatants or purified antibodies are used
as said antibodies gained from the serum, plasma or faeces in
at least one of the humoral immune test 1 to 6.

[0597] Inapreferred embodiment the invention provides an
anti Core-1 antibody or antibody composition or polyclonal
serum, the anti Core-1 monoclonal antibody or at least one
fragment thereof which is positive in at least five humoral
immune response tests out of the humoral immune response
test 1 to 6.

[0598] Inafurther preferred embodiment the invention pro-
vides an anti Core-1 antibody or antibody composition or
polyclonal serum, the anti Core-1 monoclonal antibody or at
least one fragment thereof which is preferably positive for
humoral immune response tests 1 and 3, and more preferably
for humoral immune response test 1, 2 and 3, and more
preferably for humoral immune response test 1, 2, 3, and 4,
and more preferably positive for humoral immune test 5 and
most preferably positive for humoral immune test 6.

[0599] Inafurther preferred embodiment the invention pro-
vides an anti Core-1 antibody or antibody composition or
polyclonal serum, the anti Core-1 monoclonal antibody or at
least one fragment thereof which binds to TFa-PAA and less
or not to TFb-PAA and not to any of the substances listed in
#list 2# and which binds to asialoglycophorin and not to
glycophorin and which binds at least to the cells NM-D4,
NM-F9 and ZR-75-1, and whereby the binding is periodate
sensitive, and which is or which originates from an IgG.
[0600] Inapreferred embodiment the anti-Core-1 antibody
is a monoclonal antibody or a fragment thereof which is
Core-1 specifically binding to TFa-PAA and less or not to
TFb-PAA and not to any of the substances listed in #list 2#
and which binds to asialoglycophorin and not to glycophorin
and which binds at least to the cells NM-D4, NM-F9 and
ZR-75-1, and whereby the binding is periodate sensitive, and
which is or originates from an IgG, more preferably the
monoclonal antibody is a humanized antibody or a human
antibody from a transgenic mouse or a human, most prefer-
ably the antibody shows an ADCC activity against Core-1
positive tumor cells.

[0601] Those skilled in the art are able to use the described
methods for its purpose and are able to select and adopt
suitable conditions to achieve the described purposes. Those
skilled in the art are for example able to select suitable ani-
mals or humans and immunization conditions, to select suit-
able cells and to immortalize cells, to analyse the peptide
sequence or DNA encoding the peptide sequence of an anti-
body or fragment or part thereof, to select suitable antibody
formats or fragments and to generate suitable vectors for
recombinant transfection of cells, to select and stably or tran-
siently transform suitable cells for antibody production, to
select and grow the cells or cell clone and isolate and purify
antibodies or fragments thereof.

[0602] Inanother embodiment of the invention anti-Core-1
antibodies can be generated by using at least one of the Core-1
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positive microorganisms or fragments thereof to isolate an
anti Core-1 antibody or antibody mixture from an antibody
library using technolgies such as phage display or ribosomal
display.

[0603] In another embodiment the invention refers to a
method for generation of an anti Core-1 antibody or antibody
composition comprising,

[0604] a.) bringing into contact the nutraceutical, the
pharmaceutical composition, the Core-1 positive micro-
organism or fraction thereof with an antibody phage
library (for example phagemid or phage vector based
libraries) or antibody ribosomal display library derived
from human or animal or chimaeric antibody

[0605] b.)isolating said anti Core-1 antibody or antibody
composition by its binding to said nutraceutical, the
pharmaceutical composition, the Core-1 positive micro-
organism or fraction thereof.

[0606] In a preferred embodiment the synthetic antibody
libraries of human, humanized, chimaeric, or animal anti-
body genes is used. In a more preferred embodiment the
libraries are constructed from the repertoire of at least one
animal and/or a human which was immunized by the nutra-
ceutical, the pharmaceutical composition, the Core-1 positive
microorganism and/or fraction. Those skilled in the art know
how to construct these libraries and to use those libraries for
generating or selecting specific antibodies.

[0607] Preferred embodiments of the invention are
described in the examples.

H) Generation of Core-1 Specific Dendritic Cells, T Cells, T
Cell Clones and T Cell Lines

[0608] Surprisingly, the provided Core-1 positive microor-
ganisms of the invention were also capable of activating
human T cells in a Core-1 specific manner when presented by
human dendritic cells (in vitro). There are no reports docu-
menting a cellular immune response and especially a cyto-
toxic cellular immune response against a carbohydrate tumor
antigen and especially a small non-charged carbohydrate
such as Core-1. There are also no reports of presentation of
human tumor carbohydrate antigens on human dendritic
cells, the key regulators of the immune system, and especially
not of human carbohydrate structures originating from micro-
organism. In contrast, the general scientific opinion is that
humans do not develop a carbohydrate specific cellular
immune response and especially not against carbohydrate
tumor antigens. The Core-1 positive microorganisms of this
invention were processed and presented by human dendritic
cells and those respectively-loaded dendritic cells could be
used to activate primary human T cells specifically against
Core-1. Those T cells generated by sensitization with lysates
from Core-1 positive bacteria of the present invention showed
strong immune responses after restimulation with Core-1
positive human tumor cell lysates as documented by secretion
of cytokines which document the specific T cell response and
especially the cytotoxic T cell response.

[0609] It is surprising that it is possible to load human
dendritic cells with a Core-1 positive microorganism accord-
ing to the present invention or with Core-1 carrying mol-
ecules in general and achieve a Core-1 specific activation of
human T cells. It is even more surprising that immune cells
activated by human dendritic cells loaded with said Core-1
positive microorganisms can be further activated or restimu-
lated using human dendritic cells loaded with the Core-1
carrying molecules such as lysates from NM-D4 or NM-F9 or
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asialoglycophorin showing that (i) Core-1 specific T cells can
be activated by Core-1 positive microorganism, and that (ii)
this immune responses comprises Core-1 specific T cells
which can be further activated or restimulated by DC loaded
with Core-1 carrying molecules. It is further surprising that
the Core-1 structure can be detected by Core-specific anti-
bodies on DC loaded with Core-1 positive microorganism as
well as on DC loaded with asialoglycophorin. It is further
surprising that not only the secretion of GM-CSF and the
proliferation of T-cells can be potently induced using Core-1
positive microorganism of the invention butalso the secretion
of INFgamma (interferon gamma) and even more surprising
TNFalpha (tumor necrosis factor alpha) showing the activa-
tion of Core-1 specific cytotoxic T-cells. It is further surpris-
ing that the Core-1 specific T-cells can be restimulated, pref-
erably for at least 4 times in vitro which indicates a strong and
specific cellular immune response against the tumor antigen
and tumor mediated by the T-cells. These immune responses
are a proof to those skilled in the art that the Core-1 positive
microorganism provided by the present invention is able to
induce a potent anti-Core-1 cellular immune response in
humans.

[0610] The invention accordingly also provides a method
for generation of a functional dendritic cell against Core-1
comprising bringing into contact a suitable amount of a den-
dritic cell or a mixture of dendritic cells or a mixture of cells
comprising at least one dendritic cell with a suitable amount
of at least one Core-1 positive microorganism, lysate, or
fraction thereof, as described elsewhere herein, or a Core-1
carrying molecule or Core-1 positive tumor cell, lysate or
fraction thereof, for a suitable time under suitable conditions
to generate at least one functional dendritic cell against Core-
1.

[0611] The invention provides a method for generation of a
functional dendritic cell against Core-1 comprising bringing
into contact a suitable amount of a dendritic cell or a mixture
of dendritic cells or a mixture of cells comprising at least one
dendritic cell with a suitable amount of at least one Core-1
positive microorganism, lysate, or fraction thereof, as
described elsewhere herein for a suitable time under suitable
conditions to generate at least one functional dendritic cell
loaded with Core-1.

[0612] The invention provides a method for generation of a
functional dendritic cell against Core-1 comprising bringing
into contact a suitable amount of a dendritic cell or a mixture
of dendritic cells or a mixture of cells comprising at least one
dendritic cell with a suitable amount of at least one Core-1
carrying molecule or Core-1 positive tumor cell, lysate or
fraction thereof, as described elsewhere herein, for a suitable
time under suitable conditions to generate at least one func-
tional dendritic cell loaded with Core-1.

[0613] Said functional dendritic cell against Core-1 is a
dendritic cell or a mixture of dendritic cells which activates at
least one T cell against Core-1 which can preferentially be
tested by a cellular immune response test of the invention and
is positive against Core-1 in at least one of the cellular
immune response tests described elsewhere herein. In a pre-
ferred embodiment the functional dendritic cell is presenting
the Core-1 on its surface and can be detected by a Core-1
specific antibody as described for example in the cellular
immune response test 4. In a preferred embodiment of the
invention the functional dendritic cell against Core-1 was
obtained by bringing into contact an immature dendritic cell
or a mixture of immature dendritic cells or a mixture of
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dendritic cells comprising at least one immature dendritic cell
with a suitable amount of at least one Core-1 positive micro-
organism, lysate, or fraction thereof, as described elsewhere
herein for a suitable time and under suitable conditions to
mature said dendritic cell using suitable conditions as
described elsewhere herein and as known to those skilled in
the art, comprising for example the molecules TNFalpha
(tumor necrosis factor alpha), LPS (Lipopolysaccharide) or
BCG (Bacille Calmette Guerin), INFgamma (interferon
gamma), dexamethasone, and/or TGFbeta (transforming
growth factor beta), to a functional dendritic cell loaded with
Core-1. In a preferred embodiment of the invention the den-
dritic cell is derived from MUTZ-3 or NemodDC (obtainable
from Glycotope GmbH Berlin, Germany; www.glycotope.
com), and further preferred immature dendritic cells were
generated from MUTZ-3 cells or NemodDC under suitable
conditions comprising using 1L.-4 and GM-CSF typically for
about one week, the resulting immature dendritic cells or
iNMDC are brought into contact with said suitable amount of
atleast one Core-1 positive microorganism, lysate, or fraction
thereof, the cells are matured using a suitable conditions
comprising for example TNFalpha, LPS, BCG, INFgamma,
dexamethasone, or TGFbeta, preferably TNFalpha, typically
for about one to two days resulting in matuture dendritic cells
loaded with Core-1 corresponding to said functional dendritic
cell against Core-1.
[0614] Preferred embodiments of the invention are
described in the examples.
[0615] The invention provides a method for generation of
an activated T cell or T cells against Core-1 comprising
[0616] (a) bringing into contact a suitable amount of
functional dendritic cells or a mixture of cells containing
at least one functional dendritic cell, loaded with suit-
able amounts of the Core-1 positive microorganism,
lysate or fraction thereof with at least one T cell or T cells
[0617] (b) cultivation of said T cell or T cells together
with said loaded functional dendritic cells for a suitable
time under suitable conditions to activate or prime a T
cell or T cells against Core-1.
[0618] The invention provides a method for generation of
an activated T cell or T cells against Core-1 comprising
[0619] (a) bringing into contact a suitable amount of
functional dendritic cells or a mixture of cells containing
at least one functional dendritic cell loaded with suitable
amounts of a Core-1 carrying molecule or Core-1 posi-
tive tumor cell, lysate or fraction thereof with a T cell or
T cells or a mixture of cells containing at least one T cell
[0620] (b) cultivation of said T cell or T cells or mixture
of cells containing at least one T cell together with said
loaded functional dendritic cells for a suitable time
under suitable conditions to activate or prime a T cell or
T cells against Core-1.
[0621] In a preferred embodiment the invention provides a
method for generation of an activated T cell or T cells against
Core-1 comprising
[0622] (a) bringing into contact suitable amounts of
functional dendritic cells loaded with suitable amounts
of the Core-1 positive microorganism, lysate or fraction
thereof with a T cell or T cells
[0623] (b) cultivation of said T cell or T cells together
with said loaded functional dendritic cells for a suitable
time under suitable conditions to activate or prime a T
cell or T cells against Core-1
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[0624] (c)adding functional dendritic cells loaded witha
Core-1 carrying molecule or Core-1 positive tumor cell,
lysate or fraction thereof for restimulation

[0625] (d) cultivation for appropriate times and condi-
tions.

[0626] In a preferred embodiment the invention provides a
method for generation of an activated T cell or T cells against
Core-1 comprising

[0627] a) bringing into contact a suitable amount of at
least one functional dendritic cell loaded with a suitable
amount of at least one Core-1 positive microorganism,
lysate or fraction thereof with a suitable amount of at
least one T cell or a mixture of T cells or a mixture of
cells comprising at least one T cell

[0628] b) cultivating said T cell or mixture of T cells or
mixture of cells comprising at least one T cell with said
loaded functional dendritic cells for a suitable time
under suitable conditions to activate or prime a T cell or
T cells against Core-1.

[0629] In a preferred embodiment the invention provides a
method for generation of an activated T cell or T cells against
Core-1 comprising

[0630] a) bringing into contact a suitable amount of at
least one functional dendritic cell loaded with a suitable
amount of at least one Core-1 carrying molecule or
Core-1 positive tumor cell, lysate or fraction thereof
with a suitable amount of at least one T cell or a mixture
of T cells or a mixture of cells comprising at least one T
cell

[0631] b) cultivating said T cell or mixture of T cells or
mixture of cells comprising at least one T cell with said
loaded functional dendritic cells for a suitable time
under suitable conditions to activate or prime a T cell or
T cells against Core-1.

[0632] Inanother preferred embodiment the invention pro-
vides a method for generation of an activated T cell or T cells
against Core-1 comprising the steps (a) and (b) of the pre-
ceeding methods and subsequently comprising,

[0633] (c) adding a suitable amount of at least one func-
tional dendritic cell loaded with a suitable amount of at
least one Core-1 carrying molecule or Core-1 positive
tumor cell, lysate or fraction thereof for restimulation;

[0634] or adding a suitable amount of at least one func-
tional dendritic cell loaded with a suitable amount of at
least one Core-1 positive microorganism, lysate or frac-
tion thereof for restimulation; and

[0635] (d) cultivation for an appropriate time and under
an appropriate condition

[0636] In another preferred embodiment the invention pro-
vides a method for generation of a T cell line against Core-1
comprising the steps (a), (b), (¢) and (d) of the preceeding
method and subsequently comprising at least one further
round of restimulation whereby one round of restimulation
comprises either steps (e) and (f) or steps (g) and (h), with

[0637] (e) adding a suitable amount of at least one func-
tional dendritic cell loaded with a suitable amount of at
least one Core-1 carrying molecule or Core-1 positive
tumor cell, lysate or fraction thereof for restimulation;

[0638] () cultivation for an appropriate time and under
an appropriate condition and

[0639] (g)adding a suitable amount of at least one func-
tional dendritic cell loaded with a suitable amount of at
least one Core-1 positive microorganism, lysate or frac-
tion thereof for restimulation
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[0640] (h) cultivation for an appropriate time and under
an appropriate condition
[0641] Ina furtherpreferred embodiment the invention pro-
vides a method for generation of a T cell line against Core-1
additionally comprising two further rounds of said round of
restimulation. In a more preferred embodiment the invention
provides a method for generation of a T cell line against
Core-1 comprising three further rounds of said round of
restimulation. In an even more preferred embodiment the
invention provides a method for generation of a T cell line
against Core-1 comprising five further rounds of said round of
restimulation.
[0642] Inafurtherpreferred embodiment the invention pro-
vides a method for generation of a T cell clone against Core-1
wherein an additional step of cloning the cells at least before
one round of said rounds of restimulation is performed.
[0643] Ina preferred embodiment the activated T cell or T
cells is a T cell line against Core-1, whereby preferably (c)
and (d) which correspond to one round of restimulation is
performed two times, more preferably three times, more pref-
erably 4 times, and most preferably a T cell line for which
more than 4 rounds of restimulation are performed.
[0644] In a preferred embodiment the activated T cell or T
cells is a T cell clone against Core-1, whereby preferably (c)
and (d) which correspond to one round of restimulation is
performed two times, more preferably three times, more pref-
erably 4 times, and most preferably a T cell line for which
more than 4 rounds of restimulation are performed, and the
cells are at least once cloned, for example by single cell
dilution, before restimulation.
[0645] Ina further preferred embodiment the invention pro-
vides a method for generation of a T cell clone against Core-1
wherein said functional dendritic cell is a mature dendritic
cell.
[0646] Ina furtherpreferred embodiment the invention pro-
vides a method for generation of'a T cell clone against Core-1
wherein said functional dendritic cell and the T cell or T cells
are human cells.
[0647] Ina further preferred embodiment the invention pro-
vides amethod for generation of an activated T cell, T cell line
or T cell clone against Core-1 wherein said functional den-
dritic cell is derived from MUTZ-3 [ patent applications
10139428.4 (DE), PCT/EP02/09260, 02758474.7 (EP), U.S.
Ser. No. 10/486,966, CA2,457,287, DE10139428Al,
WO02003/023023A1, EP01419240, US20040265998,
CA2457287] such as Nemod-DC (obtainable from Glyc-
otope GmbH Berlin, Germany, www.glycotope.com).
[0648] Inafurtherpreferred embodiment the invention pro-
vides amethod for generation of an activated T cell, T cell line
or T cell clone against Core-1 wherein said functional den-
dritic cell and the T cell or T cells are matched in at least one
MHC class molecule.
[0649] In a preferred embodiment the invention provides a
method for generation of an activated T cell, T cells, T cell
clone or T cell line against Core-1 comprising
[0650] a. bringing into contact a suitable amount of at
least one functional dendritic cell against Core-1 as
described elsewhere herein with a suitable amount of at
least one T cell or a mixture of T cells or a mixture of
cells comprising at least one T cell; and
[0651] b. cultivation of said T cell or mixture of T cells
together with said loaded functional dendritic cells for a
suitable time under a suitable condition to activate or
prime a T cell or T cells against Core-1.
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[0652] In a preferred embodiment the invention provides a
method for generation of an activated T cell, T cells, T cell
clone or T cell line against Core-1, comprising either
[0653] a) bringing into contact a suitable amount of at
least one functional dendritic cell against Core-1 loaded
with said Core-1 positive microorganism, lysate, or frac-
tion thereof, with a suitable amount of at least one T cell
oramixture of T cells or a mixture of cells comprising at
least one T cell; and
[0654] b) cultivation of said T cell or mixture of T cells
together with said loaded functional dendritic cells for a
suitable time under a suitable condition to activate or
prime a T cell or T cells against Core-1; and
[0655] c¢) adding a suitable amount of at least one func-
tional dendritic cell loaded with said Core-1 carrying
molecule or Core-1 positive tumor cell, lysate or fraction
thereof for restimulation; and
[0656] d) cultivation for an appropriate time and under
an appropriate condition; or
[0657] a) bringing into contact a suitable amount of at
least one functional dendritic cell against Core-1 loaded
with said Core-1 carrying molecule or Core-1 positive
tumor cell, lysate or fraction thereof with a suitable
amount of at least one T cell or a mixture of T cells or a
mixture of cells comprising at least one T cell; and
[0658] b) cultivation of said T cell or mixture of T cells
together with said loaded functional dendritic cells for a
suitable time under a suitable condition to activate or
prime a T cell or T cells against Core-1; and
[0659] c¢) adding a suitable amount of at least one func-
tional dendritic cell loaded with said Core-1 positive
microorganism, lysate or fraction thereof of any of the
preceeding claims for restimulation; and
[0660] d) cultivation for an appropriate time and under
an appropriate condition.
[0661] Preferred embodiments of the invention are
described in the examples.
[0662] Inafurther preferred embodiment the invention pro-
vides the activated T cell or T cells against Core-1, the cell
composition comprising T cells against Core-1, the T cell line
against Core-1, or the T cell clone against Core-1 as described
above.
[0663] Inafurther preferred embodiment the invention pro-
vides the activated T cell or T cells against Core-1, the cell
composition comprising T cells against Core-1, the T cell line
against Core-1, or the T cell clone against Core-1 as described
above comprising at least one CD4+ helper cell against
Core-1
[0664] Ina further preferred embodiment the invention pro-
vides the activated T cell or T cells against Core-1, the cell
composition comprising T cells against Core-1, the T cell line
against Core-1, or the T cell clone against Core-1 as described
above comprising at least one cytotoxic T cell against Core-1.
[0665] Ina further preferred embodiment the invention pro-
vides the activated T cell or T cells against Core-1, the cell
composition comprising at least one T cell against Core-1, the
T cell line against Core-1, or the T cell clone against Core-1
as described above which kills at least one Core-1 positive
tumor cell or secretes molecules which mediate the killing of
at least one tumor cell.
[0666] The activated T cell or T cells against Core-1, the
cell composition comprising T cells against Core-1, the T cell
line against Core-1, or the T cell clone against Core-1 of the
invention which kill at least one Core-1 positive tumor cell or
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secrete molecules which mediate the killing of at least one
tumor cell means that said cytotoxic T cell or cells against
Core-1 kill a Core-1 positive tumor cell which can be deter-
mined either by using the according cellular immune
response test described elsewhere herein measuring the
secretion of INFgamma or TNFalpha or by a cytotoxicity test
(such as cellular immune response test 5) wherein at least one
labelled Core-1 positive tumor cell is lysed by said T cells
principally known to those skilled in the art by using the T
cells of the invention, for example CTL or Th1 response or by
inducing a specific CD4 T helper response which mediates
the activation of according humoral and cellular immune
responses which result in the killing of at least one Core-1
positive tumor cell.

[0667] In a preferred embodiment the invention provides a
method to treat a cancer patient comprising the administra-
tion of any of the activated T cell or T cells against Core-1, the
cell composition comprising at least one T cell against Core-
1, the T cell line against Core-1, or the T cell clone against
Core-1 as described above or a composition comprising
those.

[0668] In a preferred embodiment the invention provides a
method to treat a cancer patient comprising the administra-
tion of a suitable amount of at least one of the functional
dendritic cells against Core-1 as described above or a com-
position comprising those.

[0669] In a preferred embodiment the invention provides a
method to treat a cancer patient wherein the patient has or had
a cancer cell positive for Core-1.

[0670] In a more preferred embodiment the invention pro-
vides a method to treat a cancer patient wherein the functional
dendritic cell is autologous. In another preferred embodiment
the invention provides a method to treat a cancer patient
wherein the functional dendritic cell is allogeneic origination
from a donor.

[0671] Ina preferred embodiment the invention provides a
method to treat a cancer patient wherein the functional den-
dritic cell is derived from MUTZ-3.

[0672] Ina preferred embodiment the invention provides a
method to treat a cancer patient wherein the functional den-
dritic cell shares at least one MHC class molecule with the
said patient.

[0673] The invention further provides a method to treat a
cancer patient comprising the administration of any of the
activated T cell or T cells against Core-1, the cell composition
comprising at least one T cell against Core-1, the T cell line
against Core-1, or the T cell clone against Core-1 described
elsewhere herein or a composition comprising at least one
those.

[0674] The invention further provides a method to treat a
cancer patient comprising the administration of a suitable
amount of at least one of the functional dendritic cells against
Core-1 described elsewhere herein or a composition compris-
ing those.

[0675] In a preferred embodiment of the invention at least
one of said methods are used for a patient which has or had a
cancer cell positive for Core-1 which is detectable by at least
one Core-1 specific antibody and in its preferred embodiment
described elsewhere herein. Further preferred are said meth-
ods wherein the functional dendritic cell is autologous, fur-
ther preferred wherein the functional dendritic cell is alloge-
neic, further preferred when the functional dendritic cell
originates from a donor, even more preferred when the func-
tional dendritic cell is derived from MUTZ-3, even more
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preferred when any of the described functional dendritic cells
shares at least one MHC class molecule with the individual it
is administered to.

[0676] Those skilled in the art are able to perform the
described task by using the herein disclosed methods and
material. They can determine the best conditions to obtain
those functional dendritic cells or T cells, the best route of
administration, and/or suitable compositions comprising
those and/or and are further described in preferred embodi-
ments for generation and use in patent applications
DE10139428A1,  WO02003/023023A1,  EP01419240,
US20040265998, CA2457287.

[0677] Saidactivated T cell or T cells against Core-1 means
that the generated T cell, T cells or cell composition compris-
ing T cells is positive for at least one of the cellular immune
tests of the invention, preferably for two, more preferably for
three and most preferably for all 4. Preferably they comprise
at least one CD4+ helper cell, and even more preferably at
least one cytotoxic T cell able to kill at least one Core-1
positive tumor cell.

[0678] Said T cell or T cells used for bringing into contact
is either at least one CD4+ and/or CD8+ T-cell which was
isolated or enriched before by standard methods or is a cell
composition which comprises at least one CD4+ and/or
CD8+ T-cells.

[0679] Said lysate can be any lysate from a Core-1 positice
microorganism or from a Core-1 positive tumor cell, respec-
tively, such as but not limited to a lysate generated by repeti-
tive freeze-thawing, by sonication, by mechanical force or by
temperature induction.

[0680] For details on generation of Core-1 specific T cells
see example 12.

[0681] A functional dendritic cell is a cell which can acti-
vate a T cell. Activation of a T cell means stimulation of
proliferation and/or the convertion from a naive to an active T
cell. An active T cell secretes molecules which induce or help
an immune response against the target Core-1 or tumor cells
carrying Core-1, preferably those cytotoxic T cells which
mediate the killing of a Core-1 positive tumor cell.

[0682] Ina preferred embodiment said functional dendritic
cell is a mature dendritic cell. More preferred the dendritic
cell precursor from which the mature cell is derived from is
obtained from a human, more preferably from a human from
which the T cell or T cells were also obtained or which are
matched in at least one MHC class molecule. In a more
preferred embodiment the functional dendritic cell is derived
from MUTZ-3, and even further preferred the MUTZ-3 cells
or cells derived therefrom were differentiated using 11-4 and
GM-CSE, loaded with appropriate amounts of the Core-1
positive microorganism, lysate or fraction thereof or the
Core-1 carrying molecule or Core-1 positive tumor cell,
lysate or fraction thereof, and further matured using for
example suitable amounts of TNF-alpha to mature dendritic
cells which correspond to the functional dendritic cells of the
invention. In an even more preferred embodiment loaded
functional dendritic cells are used together with PBMC (pe-
ripheral blood mononuclear cells) matched at least in MHC
class I (HLA-A2) and (HLA-B44).

[0683] Those skilled in the art are able to determine the
suitable conditions for generating functional dendritic cells
loaded with the Core-1 positive microorganism, lysate or
fraction thereof or the Core-1 carrying molecule or Core-1
positive tumor cell, lysate or fraction thereof, as well as suit-
able amounts and enrichment or purification procedures of a
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T cell or T cells and suitable conditions for culturing both
cells together, such as comprising times, media, culture con-
ditions and additional factors needed. Functional dendritic
cells are typically differentiated from precursor cells within
6-10 days and loaded and matured for another 1 to 2 days.
Cultivation of said T cell or T cells together with said loaded
functional dendritic cells is typically for 7 to 10 days, and the
addition and cultivation of loaded functional dendritic cells
for restimulation typically for 7 to 9 days for each round of
restimulation. Further details are shown in the example 12.
[0684] Inanother preferred embodiment different dendritic
cells or functional dendritic cells from different sources, such
as MUTZ-3 derived and donor derived dendritic cells from a
human, are used for the different steps of priming and
restimulation. Those skilled in the art are able to select the
best combination.

[0685] The successful generation of a T cell, T cells or cell
compositions comprising a T cell, T cells, CD4+ and/or
CD8+ T cells against Core-1 can be tested by using at least
one cellular immune response test of the invention. Further
details are described elsewhere herein. Preferably at least two
cellular immune response tests are positive, more preferably
three, more preferably four and most preferably all five.
[0686] Description used here for the dendritic cells, their
usage and suitable conditions and molecules for its use is also
valid for the cellular immune response tests described else-
where herein and vice versa and will be valid for all other
parts of the invention.

[0687] In another embodiment the invention provides an
activated T cell against Core-1. In another embodiment the
invention provides T cells comprising at least one activated T
cell against Core-1.

[0688] In another embodiment the invention provides a T
cell line against Core-1. In another embodiment the invention
provides a T cell clone against Core-1.

[0689] In a preferred embodiment the T cell line or T cell
clone was generated using MUTZ-3 derived functional den-
dritic cells loaded with the Core-1 positive microorganism,
lysate or fraction thereof in combination with at least one
round of restimulation with MUTZ-3 derived functional den-
dritic cells loaded with at least one Core-1 carrying molecule
or Core-1 positive tumor cell, lysate or fraction thereof from
a donor, and even more preferred from a tumor patient, and
even more preferred from a tumor patient whose tumor is
positive for binding with a Core-1 specific antibody.

[0690] The invention further provides a method for gener-
ating at least one activated T cell for use as a tumor therapy
comprising administering the activated T cells against Core-1
positive tumor cells into a patient.

[0691] In a preferred embodiment the invention provides
the functional dendritic cell against Core-1, the activated T
cell or T cells against Core-1, the cell composition compris-
ing T cells against Core-1,

[0692] the T cell line against Core-1, or the T cell clone
against Core-1 produced by a method as described above
which induces a humoral and/or a cellular immune response
against Core-1 positive cells and/or diseases.

[0693] In another preferred embodiment the formulation
and/or of the functional dendritic cell and/or of the activated
T cell, T cells, T cell clone or T cell line as described above is
used for manufacturing a medicament and/or a nutraceutical
for prophylaxis or therapy of a tumor by techniques known to
those skilled in the art.
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[0694] Preferred embodiments of the invention are
described in the examples.

I) Kits

[0695] The invention relates also to a kit for inducing a

specific humoral and/or cellular immune response in a human
or animal against Core-1, the Core-1 antigen or Core-1 posi-
tive tumor cells, as described elsewhere herein, comprising
the nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof or
formulations comprising those, which are described else-
where herein, and an information about the use of the kit.

[0696] In a more preferred embodiment said Core-1 spe-
cific immune response functions as a shield against Core-1
positive cancer cells.

[0697] The invention relates also to a kit for reducing or
preventing the occurrence of a Core-1 positive disease or a
tumor, preferably a Core-1 positive tumor, comprising the
nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof or
formulations thereof which are described elsewhere herein,
or formulations comprising those, and an information about
the use of the kit.

[0698] The invention relates also to a kit for reducing or
preventing the spread of a Core-1 positive disease or metasta-
sis of a tumor, preferably of a Core-1 positive tumor, com-
prising the nutraceutical, or the pharmaceutical formulation,
or the Core-1 positive microorganism, or the fraction thereof
or formulations thereof which are described elsewhere
herein, or formulations comprising those, and an information
about the use of the kit.

[0699] The invention relates also to a kit to treat a Core-1
positive disease or a tumor, preferably a Core-1 positive
tumor, comprising the nutraceutical, or the pharmaceutical
formulation, or the Core-1 positive microorganism, or the
fraction thereof or formulations thereof which are described
elsewhere herein, or formulations comprising those, and an
information about the use of the kit.

[0700] The invention relates also to a kit for the prevention
and treatment of gastrointestinal disorders comprising the
nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof or
formulations thereof which are described elsewhere herein,
or formulations comprising those, and an information about
the use of the kit.

[0701] The invention relates also to a kit to strengthen the
immune system or to improve an immune response as
described elsewhere herein comprising the nutraceutical, or
the pharmaceutical formulation, or the Core-1 positive micro-
organism, or the fraction thereof or formulations thereof
which are described elsewhere herein, or formulations com-
prising those, and an information about the use of the kit.

[0702] In a preferred embodiment of the invention the
nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof or
formulations comprised in above described kits comprises at
least one microorganism, lysate or fraction from a Core-1
positive microorganism bound by Nemod-TF1 and/or A78-
G/A7 and Nemod-TF2, preferably from the strain AG6 (DSM
18726), the strain MU1 (DSM 18728), and/or the strain LH2
(DSM 18727), and more preferably from the strains AG6
and/or MU1, most preferably from strain AG6.
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[0703] Thekit may include information (instruction leaflet,
internet address) explaining how to combine the components
ofthe kit. Said information can also be related to a therapeutic
scheme.

[0704] The invention relates also to a kit for the determina-
tion of the immune response against Core-1 comprising at
least one of the herein described immune response tests
against Core-1, preferably at least two, and more preferably at
least one humoral and one cellular immune response test,
comprising at least one of the material described under the
according immune response test and an information about the
use of the kit. In a preferred embodiment the kit additionally
comprises according controls, and more preferably at least
one of the nutraceutical, or the pharmaceutical formulation,
or the Core-1 positive microorganism, or the fraction thereof
or formulations thereof which are described elsewhere
herein, or formulations comprising those.

[0705] The invention relates also to a kit for generating an
anti Core-1 antibody or antibody composition as described
elsewhere herein, comprising the nutraceutical, or the phar-
maceutical formulation, or the Core-1 positive microorgan-
ism, or the fraction thereof or formulations thereof which are
described elsewhere herein, or formulations comprising
those, and an information about the use of the kit.

[0706] The invention relates also to a kit for generating at
least one functional dendritic cell against Core-1, comprising
the nutraceutical, or the pharmaceutical formulation, or the
Core-1 positive microorganism, or the fraction thereof or
formulations comprising those, and an information about the
use of the kit.

[0707] In preferred embodiment the kit for generating at
least one functional dendritic cell against Core-1 further com-
prises immature dendritic cells derived from a dendritic cell
line such as but not limited to MUTZ-3 or Nemod-DC.

[0708] The invention relates also to a kit for generating at
least one activated T cell, T cells, T cell clone or T cell line
against Core-1, comprising the nutraceutical, or the pharma-
ceutical formulation, or the Core-1 positive microorganism,
or the fraction thereof or formulations thereof, or formula-
tions comprising those, and an information about the use of
the kit.

[0709] The invention relates also to a kit for isolating a
Core-1 positive microorganism or a fraction of a microorgan-
ism comprising at least one Core-1 molecule or structure,
comprising at least one Core-1 specific antibody or an anti
Core-1 antibody or antibody composition and an information
about the use of the kit.

[0710] The invention relates also to a kit for identifying a
Core-1 positive microorganism or a fraction of a microorgan-
ism comprising at least one Core-1 molecule or structure,
comprising at least one Core-1 specific antibody or an anti
Core-1 antibody or antibody composition and an information
about the use of the kit.

[0711] The invention relates also to a kit for identifying or
isolating a Core-1 positive microorganism or a fraction of a
microorganism comprising at least one Core-1 molecule or
structure or for identifying a suitable Core-1 positive micro-
organism for use as a component for nutraceuticals and phar-
maceutical compositions of the invention comprising at least
one Core-1 specific antibody or an anti Core-1 antibody or
antibody composition and an information about the use of the
kit.
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[0712] In preferred embodiments of the invention the pre-
ferred Core-1 specific antibodies as described elsewhere
herein are used, most preferably Nemod-TF1, Nemod-TF2
and/or A78-G/A7.

[0713] Inapreferred embodiment the kit comprises at least
one Core-1 positive microorganism, lysate or fraction thereof
as a positive control.

[0714] Preferred embodiments of the invention are
described in the examples.

DEFINITIONS

[0715] In accordance with the present invention the term
“nutraceutical” means any nutrient, composition of nutrients
or formulation which can be taken orally by a human or
animal such as but not limited to nutrients, nutrition additives,
food additives, dietary supplements, medical food, clinical
food, parenteral food, enteral food, food for special dietary
use, food of specified health use or functional food that can be
applied orally in different forms, such as but not limited to
capsules, tablets, emulsions, powder, liquids, as well as in
form of any food or drink or as a part of it. In special cases the
nutraceutical can be given parenterally (parenteral food). The
nutraceutical can be given by itself or mixed with at least one
other ingredient. The nutraceutical by itself or its mixture
with at least one other ingredient can be given by itself or
mixed into a food or a drink. The term nutraceutical also
means any food, beverage, capsule, tablet, emulsion, powder,
or liquid.

[0716] In accordance with the present invention the term
“pharmaceutical composition” means any composition
which can be used as a drug, or a pharmaceutical, or a bio-
logical, or is a component of a drug or a pharmaceutical or a
biological.

[0717] In accordance with the present invention the term
“Core-1" means the carbohydrate structure galactose beta 1-3
linked to N-Acetyl-galactosamine alpha 1-linked (Gal betal -
3GalNAc alphal; TF alpha, TFa). On the protein or polypep-
tide Core-1 is covalently linked viaan O-glycosidic linkage to
serine or threonine amino acids (Gal betal -3GalNAc alphal-
O-Ser/Thr). Core-1 can also be linked via various linkers and
various densities to natural or synthetic carriers, such as poly-
acrylamide (herein also called PAA), or other molecules such
as chromatographic bed materials (e.g. sepharose), biotin or
proteins, such as bovine serum albumin (BSA), ovalbumin
(Ova), human serum albumin (HSA) or Keyhole limpet
hemocyanin (KLH), toxins, toxoids, beads or nanoparticles.
In the sense of this invention the term Core-1 means also
Core-1 mimicry structures such as polypeptides, peptides,
lipids or carbohydrates or combinations thereof having a
chemical structure different from Core-1 but which have a
conformational structure which can be recognized by Core-1
specific antibodies of the invention and are thus immu-
nochemically identical to Core-1. The term Core-1 thus also
comprises Core-1 in a beta anomeric configuration (see also
FIG. 19).

[0718] In accordance with the present invention the term
“Core-1 specific antibody” particularly means any antibody
which specifically binds to Gal betal-3GalNAc alphal-PAA
(TFa-PAA, TFalpha-PAA, Core-1-PAA) but not to any of the
substances of #list 1#.
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Hlist1#

GlcNAcB1-2Galp1-3GalNAcalpha-PAA (GlcNAcp1-2' TF)
[0719] Fucalphal-2Galp1-3GalNAcalpha-PAA (H type 3)

GalNAcalphal-3Galf-PAA (A ;)
Galalphal-3-GaINACB-PAA (T ,;,,.p)

[0720] which were obtained from Lectinity holdings, Inc.
[0721] Alternatively all structures can be generated by one
skilled in the art, who also can select another suitable poly-
acrylamide for conjugation or another suitable carrier mol-
ecule as well as the suitable conjugation methods for coupling
of the according carbohydrate structures and the synthesis of
the necessary intermediates.

[0722] A Core-1 specific antibody is e.g.

[0723] an antibody which binds to asialoglycophorin
(carrying Core-1) but not glycophorin (not carrying
Core-1), and this binding is periodate sensitive,

[0724] more preferably any antibody which binds to
TFa-PAA and less or not to TFb-PAA (Gal betal-3Gal-
NAc betal-PAA) but not to any of the substances of #list
2#:

[0725] proteins:

[0726] Glycophorin

[0727] BSA (bovine serum albumin)

[0728] PAA-conjugates:

[0729] Aminoglucitol

[0730] p-N-acetylneuraminic acid (beta-N-acetyl-

neuraminic acid)

[0731] alpha-D-glucose (alpha-D-glucose)

[0732] B-D-glucose (beta-D-glucose)

[0733] alpha-D-galactose (alpha-D-galactose)

[0734] p-D-galactose (beta-D-galactose)

[0735] alpha-D-mannose (alpha-D-mannose)

[0736] alpha-D-mannose-6-phosphate (alpha-D-

mannose-6-phosphate)

[0737] alpha-L-fucose (alpha-L-fucose)

[0738] [(-N-acetyl-D-glucosamine (beta-N-acetyl-D-
glucosamine

[0739] alpha-N-acetyl-D-galactosamine
acetyl-D-galactosamine, Tn, T,)

(alpha-N-

[0740] p-D-galactose-3-sulfate (beta-D-galactose-3-
sulfate)
[0741] alpha-N-acetylneuraminic-acid (alpha-N-

acetylneuraminic-acid)

[0742] p-N-acetyl-D-glucosamine-6-sulfate (beta-N-
acetyl-D-glucosamine-6-sulfate)

[0743] Lac-di-NAc (GalNAcp1-4GlcNAcp-, Gal-
NAcbetal-4GlcNAcbeta-)

[0744] GlcNAcB3Gal (GleNAcB1-3Galf-, GleNAc-
betal-3Galbeta-)

[0745] GaladGlcNAc (Galal-4GIlcNAcp-, Galal-
phal-4GlcNAcbeta)

[0746] Maltose

[0747] Galp3Gal (Galpfl-3Galp-, Galbetal-3Gal-
beta)

[0748] Le° (Galp1-3GlcNAcf-, Galbetal-3GlcNAc-
beta-)

[0749] Lac (Galp1-4Glcf-, Galbetal-4Glcbeta)

[0750] LacNAc  (Galp1-4GlcNAcp-, Galbetal-

4GIcNAcbeta-,)
[0751] Fuca3GlcNAc
Fucalphal-3GlcNAcbeta-)

(Fucal-3GlecNAcf-,
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[0752] FucadGlcNAc,
Fucalphal-4GlcNAcbeta-)

(Fucol-4GlecNAcf-,

[0753] Fs-2  (GalNAcal-3GalNAcB-,  GalNA-
calphal-3GalNAcbeta)

[0754] Core 5 (GalNAcal-3GalNAca-, GalNA-
calphal-3GalNAcalpha-)

[0755] TalphaalphaGalal-3GalNAca-, Galalphal-
3GalNAcalpha-, Talpha alpha)

[0756] Galalpha2Gal (Galal-2Galf-, Galalphal-
2Galbeta-, Gala2Gal)

[0757] SiaTn (NeuSAca2-6GalNAco-;

Neu5Acalpha2-6GalNAcalpha sTn)

[0758] 3'-su-LacNAc (3-O-su-LacNAcf-, 3'-O-su-
LacNAcbeta-)

[0759] 3'-su-Le® (3'-O-su-Galp1-3GIcNAcfB-, 3'-O-
su-Galbetal-3GlcNAcbeta)

[0760] melibiose (Galal-6Glcef-, Galalphal -
6Glcbeta-)
[0761] (Sia), (NeuSAca2-8NeuSAca-,

NeuSAcalpha2-8NeuSAcalpha)

[0762] Gal2fGal (Galp1-2Galf3-,
beta-, Galbeta2Gal-)

[0763] 6-O-su-LacNAc (Galp1-4(6-O-su)GIlcNAcp-,
Galbetal-4(6-O-su)GlcNAcbeta-)

[0764] A, (GalNAcal-3Galp-,GalNAcalphal-3Gal-
beta-)

[0765] B, (Galal-3Galp-, Galalphal-3Galbeta)

[0766] 6'-O-su-LacNAc (6'-su-LacNAcf-, 6'-su-Lac-
NAcbeta-)

[0767] H, (Fucal-2Galp-, Fucalphal-2Galbeta)

[0768] 3'-O-su-TF (3'-O-su-Galp1-3GalNAca-, 3'-O-
su-Galbetal-3GalNAcalpha-)

[0769] di-GalNAcf (GalNAcf1-3GalNAcB-, Gal-
NAcbetal-3GalNAcbeta)

[0770] core 3 (GlcNAcf1-3GalNAco-, GlcNAc-
betal-3GalNAcalpha)

[0771] core 6 (GlcNAcfl-6GalNAco-, GlecNAc-
betal-6GalNAcalpha)

[0772] GAl, GgOse3 (GalNAcB1-4Galf1-4Glcp-,
GalNAcbetal-4Galbetal -4Glcbeta)

[0773] Galal-3'Lac (Galal-3GalB1-4Glcp-, Galal-
phal-3Galbetal-4Glcbeta)

[0774] GlcNAcB1-2'TF  (GlcNAcbetal -2Galbetal -
3GalNAcalpha-)

[0775] Man,(Manol-6 Mano-Mano1-3)

[0776] 3'SLN (NeuS5Acalpha2-3Galbetal-4GlcNAc-
beta-)

[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0783]

Galbetal-2Gal-

Pk (Gb3, GbOse3, Gala1-4Galp1-4Glef-)

Le® (Fucal-4 GIcNAcp3-Galp1-3)

Le? (H type 1, Fucal-2Galp1-3GlecNAcp-)

Le™ (Fucal-3 GleNAcp-Galp1-4)

3'-SialLe” (NeuSAco2-3Galp1-3GlcNAcf-)

H type 3 (Fucal-2Galp1-3GalNAca.-)

3'-SL (NeuSAca2-3Galf1-4Glef-)

[0784] 6'-SL (Neu5Aca2-6Gal1-4Glcf3-)

[0785] 3'-O-su-Le®  (Fucal-4  GlcNAcB-O-su-
3Galf1-3)

[0786] 3'-O-su-Lex
3Galf1-4)

[0787] Galal-3"LacNAc
4GIeNAcp-)

[0788] (Sia),
8NeuSAca2-)

(Fucal-3  GleNAcB-O-su-
(Gala1-3Galp3-

(NeuS5Aco2-8NeuSAco2-
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[0789] GIcNAcB1-3'TF
NAca-)

[0790] A, (Fucal-2 GalB-GalNAcol-3
which were obtained from Lectinity holdings, Inc.
[0791] Alternatively all structures can be generated by one
skilled in the art, who also can select another suitable poly-
acrylamide for conjugation or another suitable carrier mol-
ecule as well as the suitable conjugation methods for coupling
of'the according carbohydrate structures and the synthesis of
the necessary intermediates.

[0792] even more preferably an antibody selected from
the following antibodies: HB-T1 (IgM) [obtainable
from DakoCytomation GmbH, Hamburg; Giuffré G,
Vitarelli E, Tuccari G, Ponz de Leon M, Barresi G:
Detection of Tn, sialosyl-Tnand T antigens in hereditary
nonpolyposis colorectal cancer. Virchows Arch
429:345-352 (1996)], HH8 (IgM) [Clausen H, Stroud
M, Parker J, Springer G, Hakomori S: Monoclonal anti-
bodies directed to the blood group A associated struc-
ture, galactosyl-A: specificity and relation to the Thom-
sen-Friedenreich antigen. Mol Immunol 25:199-204
(1988)], A78-G/A7 [Glycotope GmbH, Berlin; Karsten
U, Butschak G, Cao Y, Goletz S, Hanisch F G. A new
monoclonal antibody (A78-G/A7) to the Thomsen-
Friedenreich pan-tumor antigen. Hybridoma 1995 Feb-
ruary; 14(1):37-44], Nemod-TF1 [Glycotope GmbH,
Berlin; Goletz S, CaoY, Danielczyk A, Ravn P, Schoeber
U, Karsten U. Thomsen-Friedenreich antigen: the “hid-
den” tumor antigen. Adv Exp Med. Biol. 2003; 535:147-
62], or Nemod-TF2 [Glycotope GmbH, Berlin; Goletz
S, CaoY, Danielczyk A, Ravn P, Schoeber U, Karsten U.
Thomsen-Friedenreich antigen: the ‘“hidden” tumor
antigen. Adv Exp Med. Biol. 2003; 535:147-62],

[0793] even more preferably an antibody which binds to
TFa-PAA and less or not to TFb-PAA and not to any of
the proteins and X-PAA constructs listed in #list2 # and
which binds to asialoglycophorin and not to glycophorin
and this binding is periodate sensitive,

[0794] even more preferably any antibody which binds
to TFa-PAA and less ornot to TFb-PA A and not to any of
the proteins and X-PAA constructs listed in #list 2 # and
which binds to asialoglycophorin and not to glycophorin
and which binds to at least one human tumor cell line out
of NM-D4 [DSM ACC2605], NM-F9 [DSM ACC2606],
ZR-75-1, CAMA-1, KG-1, or A-204, and whereby the
binding is periodate sensitive, such as NEMOD-TF2 or
A78-G/AT,

[0795] more preferably is any antibody with any of the
above binding characteristics but which does not bind to
the trisaccharide Core-2 coupled to PAA, such as e.g.
NEMOD-TF1,

[0796] mostpreferably any antibody which binds to TFa-
PAA and less or not to TFb-PAA and not bind to the
trisaccharide Core-2 coupled to PAA and not to any of
the proteins and X-PAA constructs listed in #list 2 # and
which binds to asialoglycophorin and not to glycophorin
and which binds at least to the cells NM-D4, NM-F9
[DSM ACC2606] and ZR-75-1, and whereby the bind-
ing is periodate sensitive, such as NEMOD-TF1.

[0797] Said Core-1 specific antibody can be a whole anti-
body from any animal or human such as murine, rat, human,
camel, humanized or chimaeric antibody of different anti-
body classes such as but not limited to IgM, IgG, 1gG1, IgG2,
1gG3, IgG4, IgA, IgE, IgD or any fragment of an antibody as

(GleNACcp1-3Galp1-3Gal-
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long as it comprises the binding specificity against Core-1,
such as Fab, F(ab)2, single chain Fv, or single domain anti-
bodies. Those antibodies can also contain at least one addi-
tional amino acid or mutations or polypeptide sequences,
such as tags, linkers or multimerization domains and they can
also originate from other sources than animals, such plants
and such as selection from synthetic antibody libraries using
for example phage display or ribosome display or by recom-
binant construction.

[0798] The periodate treatment to test the periodate sensi-
tivity of the binding of a Core-1 specific antibody towards
TFa-PAA; TFb-PAA (TFB-PAA, TF beta-PAA) or other
PAA-constructs (X-PAA), asialoglycophorin, or tumor cells
are according to Woodward et al. [Woodward M P et al.,
(1985) J. Immunol. Methods 78: 143-153] and are described
in detail in the examples. Those skilled in the art may adopt
the technology and optimise the conditions to alternative
methods described elsewhere herein.

[0799] In accordance with the present invention the term
“periodate sensitivity” means that the binding of an antibody
to an antigen or cell is less when this antigen or cell was
treated with periodate than its binding to the same antigen or
cell which was treated without periodate as is e.g. described in
detail under periodate treatment in example 9. To determine
the periodate sensitivity of an antibody for its Core-1 speci-
ficity the periodate sensitivity of its binding is preferably
tested with TFa-PAA, TFb-PAA, asialoglycophorin, NM-D4
[03018576.3 (EP), PCT/EP2004/009281, WO2005/017130
A2, EP1654353]) and/or other tumor cells. Preferably the
reduced binding after periodate treatment of the antigen or
cellis less than 50% of the non-periodate treated counterpart,
and even more preferred less than 20% of the binding to the
same antigen or cell which was treated without periodate.
[0800] Preferred Core-1 specific antibodies according to
the invention are NEMOD-TF1, NEMOD-TF2, A78-G/A7,
HB-T1, HH8 preferred antibodies are NEMOD-TF1,
NEMOD-TF2, A78-G/A7, and HH8, more preferred are
NEMOD-TF1, NEMOD-TF2, and A78-G/A7, even more
preferred NEMOD-TF1 and NEMOD-TF2, and most pre-
ferred NEMOD-TF1. NEMOD-TF1 and NEMOD-TF2 are
also described in DE 10256900.2, PCT/DE2003/003994, EP
03788853.4, U.S. Ser. No. 10/536,834. NEMOD-TF1,
NEMOD-TF2, A78-G/A7 and also A68 B/A11 can also be
acquired by purchase and are e.g. obtainable from Glycotope
GmbH Berlin, Germany.

[0801] The binding of an antibody to Gal beta 1-3 GalNAc
alphal-PAA, Gal beta 1-3 GalNAc beta 1-PAA, GIlcNAc
betal-2 Gal beta 1-3 GalNAc alpha 1-PAA, asioaloglycoph-
orin, and glycophorin is preferably determined in ELISA, and
the binding to the tumor cells is preferably determined in flow
cytometry analyses or immunofluorescence analyses which
are described in detail in examples. Those skilled in the art
may use and adopt alternative methods to test the binding of
such antibodies such as but not limited to scatchard analyses
for cell binding, BIACORE analysis, Western blot analysis,
or Dot blot analysis for antigen binding. Those skilled in the
art may also use other Core-1 carrying molecules for testing
a Core-1 binding such as (Gal betal-3 GalNAc alphal-)
coupled with or without a suitable linker to KLLH, biotin or
BSA, however, the above described preferred embodiments
are preferred in sense of the invention.

[0802] In accordance with the present invention the term
“Core-1 positive microorganism” means any microorganism
which is bound by at least one Core-1 specific antibody, if said
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microorganism is contacted with said antibody. For determin-
ing that a microorganism is Core-1 positive, it is thus decisive
that said microorganism is recognized by a Core-1 specific
antibody. Thereby it is ensured that the microorganism carries
an epitope that is Core-1 or which structure specifically
resembles Core-1 (Core-1 mimicry structures) and is thus
capable of eliciting a Core-1 specific immune response. This
also comprises microorganisms wherein Core-1 is coupled in
the beta form (see also FIG. 19). A microorganism may be
naturally Core-1 positive or can be rendered Core-1 positive
by treating the microorganism with a chemical exposing
Core-1 such as e.g. a periodate treatment in some embodi-
ments. In case a respective treatment results in Core-1 posi-
tive microorganism that is specifically bound by at least one
Core-1 specific antibody, if said microorganism is contacted
with said antibody it is a Core-1 positive microorganism
according to the present invention. However, the alternative
wherein the microorganism is already Core-1 positive is pre-
ferred.

[0803] There are also other structures besides antibodies
which recognize and thus bind Core-1 upon contact. A lectin
is e.g. a carbohydrate binding molecule which is no antibody
molecule, which is capable of binding to Core-1. E.g. peanut
agglutinin (PNA) has been for years the classical Thomsen-
Friedenreich reagent. It is, however, not Thomsen-Friedenre-
ich specific as it also binds to other glycans with terminal
Galbeta structures and also shows a rather broad reactivity
with normal tissue (Cao et al, 1996). According to one
embodiment said Core-1 positive microorganism is charac-
terised in that it is recognized/bound by at least one Core-1-
specific antibody and at least one non-antibody Core-1-bind-
ing protein (lectin) such as (but not limited to) Arachis
hypogaea (peanut) agglutinin (PNA), Amaranthus caudatus
agglutinin (ACA), Artocarpus integrifolia lectin (Jacalin),
Bauhinia purpurea lectin (BPL), or Agaricus bisporus agglu-
tinin (ABA) [The lectins are available from Vector Labs.,
Burlingame, Calif., USA, Sigma-Aldrich, St. Louis, Mo.,
USA, or other sources]. In a preferred embodiment said
Core-1 positive microorganism is characterised in that it is
recognized/bound by at least two Core-1 specific antibodies.
In a more preferred embodiment said Core-1 positive micro-
organism is characterised in that it is recognized/bound by at
least two Core-1 specific antibodies and the binding is perio-
date sensitive. In a further preferred embodiment, the Core-1
positive microorganism is characterised in that it is bound/
recognized by the Core-1 specific antibodies NEMOD-TF1,
NEMOD-TF2 or A78-G/A7 wherein the binding is periodate
sensitive. In the most preferred embodiment said Core-1 posi-
tive microorganism is recognized/bound by NEMOD-TF1
and NEMOD-TF2 or NEMOD-TF1 and A78-G/A7 and the
binding is periodate sensitive. These antibodies are also very
suitable for generating Core-1 positive microorganisms with
a sufficient Core-1 specificity in one of the selection/identi-
fication processes described herein.

[0804] Suitable methods for testing if a Core-1 specific
antibody binds to a microorganism in this invention are
ELISA and immunofluorescence (see examples), but those
skilled in the art might use other test systems such as flow
cytometry or several adsorption technique in order to identify
Core-1 positive microorganisms.

[0805] The periodate treatment to test the periodate sensi-
tivity of the binding of a Core-1 specific antibody towards a
microorganism is described in detail in example 9.
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[0806] In accordance with the present invention the term
“Core-1 periodate sensitivity of a microorganism” means that
the binding of a Core-1 specific antibody to said microorgan-
ism is altered (e.g. less or higher) when said microorganism
was treated with periodate than its binding to the same micro-
organism which was treated without periodate as is e.g.
described in detail in the examples. In a preferred embodi-
ment said binding of a Core-1 specific antibody to said micro-
organism is less and thus reduced when said microorganism
was treated with periodate than its binding to the same micro-
organism which was not treated with periodate. As outlined
above, periodate destroys the specific structure of the Core-1
antigen. In a more preferred embodiment said reduced bind-
ing of the Core-1 specific antibody to said microorganism
after periodate treatment of the microorganism is less than
80% of the non-periodate treated counterpart, and even more
preferred less than 50% and most preferred less than 30%.

[0807] A Core-1 positive microorganism can be any micro-
organism such as but not limited to bacteria, cyanobacteria,
eubacteria, algae, fungi (mushrooms, yeasts, smuts, molds
etc.), viruses and protozoa. Preferred are bacterial microor-
ganisms such as but not limited to microorganisms isolated
from the soil, from plants, animals, humans or other higher
living organisms such as cats, dogs, pigs, cows, goat, rabbit,
mice, chimpanzees. In a preferred embodiment the Core-1
positive microorganism is a microorganism which originates
from the human gastrointestinal system.

[0808] In accordance with the present invention the term
“fraction of a core-1-positive microorganism” means prepa-
rations or purifications of smaller parts of said microorgan-
isms such as e.g. a cell wall preparation, envelope prepara-
tion, lysates, lipopolysaccharid preparation, preparation of
capsules, or capsule polysaccharide preparation or Core-1
positive components of said core-1 positive microorganism.
They should comprise or consist of at least one Core-1 posi-
tive component of said Core-1 positive microorganism in
order to be able to elicit the desired immune response. They
can be obtained by preparations or purifications from at least
one Core-1 positive microorganism. Said preparations and
purifications can be obtained by methods known to those
skilled in the art such as those described above or single or
sequential cell fractionation(s), phenol water extractions,
ether extractions, lysozyme digestions or chromatographic
methods. Furthermore, the term fraction of a core-1-positive
microorganism also comprises artificially produced Core-1
positive components which are also found on Core-1 positive
microorganisms of the present invention. FIG. 19 e.g. shows
some Core-1 positive components and thus fractions of a
Core-1 positive microorganism (here: AG6). These Core-1
positive components/fractions of the Core-1 positive micro-
organism AG6 could also be produced chemically. The
Core-1 positive component or the fraction containing the
Core-1 positive component can be detected by binding of the
fraction to at least one Core-1 specific antibody in test sys-
tems such as but not limited to ELISA or Dot blots which are
known to those skilled in the art. In a preferred embodiment of
the invention the fraction comprising a Core-1 positive com-
ponent is obtained by affinity chromatography using at least
one Core-1 specific antibody. In a preferred embodiment a
single preparation or purification step is used. In another
preferred embodiment a combination of at least two prepara-
tion or purification steps are used.

[0809] In accordance with the present invention the term
“Core-1 positive component” means any component of a
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Core-1 positive microorganism which is bound by at least one
Core-1 specific antibody. Said Core-1 positive component
comprises at least one Core-1 carbohydrate structure or
Core-1 mimicking structure which can be available in form of
its natural molecule where it is part of on the microorganism,
such as a peptide, oligopeptide, polypeptide, lipid, ceramide,
carbohydrate, lipoprotein, polysaccharide, oligosaccharide,
polysaccharide, proteoglycan or glycoprotein, or as a part of
said natural molecule, or alone. The Core-1 positive compo-
nent can be used in sense of the invention as a fraction of the
Core-1 positive microorganism as such or coupled to other
non-natural carrier structures such as proteins, lipids, chemi-
cal molecules such as polyacrylamide. Preferably it is used in
its natural form. The Core-1 positive component can com-
prise a single Core-1-carbohydrate structure or Core-1 mim-
icking structure or repeating units of said structures and can
contain additional carbohydrate structures or units or other
biomolecule structures. Said Core-1 mimicking structure is a
structure which can be bound by at least one Core-1 specific
antibody and/or can induce an immune response against
Core-1, preferentially a humoral immune response against
Core-1 or a cellular immune response against Core-1, and
more preferentially a humoral immune response against
Core-1 and a cellular immune response against Core-1.
[0810] In accordance with the present invention the term
Coreotic™ means a nutraceutical or nutraceutical formula-
tion comprising at least one Core-1-positive microorganism
or fraction thereof.

[0811] In accordance with the present invention the term
“Core-1 positive disease” means any disease which is asso-
ciated with a virus, microorganism, eukaryotic cell, tumor
cell or other biological material which is characterized by the
occurrence of the Core-1 antigen which is recognized and can
thus be bound by at least one of the Core-1 specific antibodies
or which is associated with a component of the body or
occurring in the body of a human or animal such as but not
limited to a cell, tumor cell, microorganism, virus or particle
which is characterized by the occurrence of the Core-1 anti-
gen which is recognized and can thus be bound by at least one
of the Core-1 specific antibodies.

[0812] The term “therapeutic agent”, as used herein, com-
prises at least one Core-1 positive microorganism or fraction
thereof and can further comprise other components or ele-
ments or preferred a carrier of a pharmaceutical composition,
drug and medicament known-to-those skilled in the art.
[0813] A carrier is a substance that may be associated with
an active compound prior to administration to a human or a
patient, generally for the purpose of controlling stability or
bioavailability of the compound. Carriers for use within such
formulations are generally biocompatible, and may also be
biodegradable. Carriers include, for example, monovalent or
multivalent molecules such as serum albumin (e.g., human or
bovine), egg albumin, peptides, polylysine and poly-saccha-
rides such as aminodextran and polyamidoamines. Carriers
also include solid support materials such as beads and micro-
particles comprising, for example, polylactate polyglyco-
late, poly(lactide-co-glycolide), polyacrylate, latex, starch,
cellulose or dextran. A carrier may bear the compounds in a
variety of ways, including covalent bonding either directly or
via a linker group, noncovalent interaction or admixture.
[0814] The induction of an immune response against
Core-1 as described elsewhere herein does also mean in the
sense of the invention the enhancement of an already existing
immune response against Core-1
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[0815] Without intending to be limiting, the invention will
be explained in more detail with reference to the following
examples.

FIGURE LEGENDS

[0816] FIG.1

[0817] Unrooted tree based on the unambiguously aligned
sequences (1248 base pairs) of the isolates AG6, MU1, their
closest relatives and the E. coli type strain obtained with the
Neighbor-Joining method (7).

[0818] FIG.2

[0819] 2a: LH E. coli strain PCR products obtained after
amplification with the primer OPLO7—lane 1—1 kb ladder;
lanes 2-11—LH strains 2-5, 8, 13-16, 18; lane 12—strain 32
E. coli DSMZ 8697

[0820] 2b: MU strains and AG6 obtained after amplifica-
tion with the primer OPA18—lane 1—1 kb ladder; lanes
2-5—MU strains 1, 3-5; lane 6—AB12; lane 7—B. thetaio-
taomicron DSMZ 2079; lane 8—B. ovatus DSMZ 1896; lane
9—B. vulgatus DSMZ. 1447, 1ane 10 —B. acidifaciens DSMZ
15896; lanes 11-13—AG6

[0821] FIG.3

[0822] ELISA with coated bacterial strains AG6, LH2 and
MU (5x10° bacteria/ml) and the Core-1 specific monoclonal
antibodies Nemod-TF1, Nemod-TF2 and less specific A68-
B/A11 and control antibody A63-B/C2.

[0823] FIG.3a

[0824] ELISA with coated bacterial strains Helicobacter
pylori NCTC 11637, E. coli strain DSMZ 8697 (strain 32) and
Bacteroides ovatus strain MU1 (each at a density correspond-
ing to 10xODgsq,,, 0, 1) and the monoclonal antibodies
Nemod-TF1 Nemod-TF2 and A68-BA11 (OD.,s0/630mm
minus OD 450/630,m Of control antibody A63-B/C2).

[0825] FIG.4

[0826] SDS-PAGE and western blot analyses of capsule
preparation of strain AG6

A) Alcian blue dye of SDS-polyacrylamide gel

B) DIG-glycan staining of western blot

C) staining of western blot with Nemod-TF2

[0827] FIG.5

[0828] Enrichment of core-1-positive polysaccharides by
reversed phase chromatography

[0829] FIG. 6

[0830] Sequence of repeating units of core-1-positive cap-
sular polysaccharide of B. ovatus strain AG6

[0831] FIG.7

[0832] Structure of repeating units of core-1-positive cap-
sular polysaccharide of B. ovatus AG6 (L-Fuc: L-fucose,
D-Gal: D-galactose, HexNAc: N-acetylhexosamin, D-Hex:
D-hexose, OMe: O-methyl group)

[0833] FIG.8

[0834] Structure of repeating units of core-1-positive cap-
sular polysaccharid of B. ovatus AG6 (L-Fuc: L-fucose,
D-Gal: D-galactose, HexNAc: N-acetylhexosamin, D-Hex:
D-hexose, OMe: O-methyl group)

[0835] FIG.9

[0836] Analysis of mouse sera by humoral immune
response test 1

IgM antibodies against AGP and periodic acid treated AGP
were determined by ELISA in sera from mice immunized
with PBS (group L), Core-1 negative bacteria (group 1) and
Core-1 positive bacteria (group K)

Serum dilution 1:200, day 21
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[0837] FIG.10
[0838] ELISA signals of immune sera on carbohydrate-
PAA conjugates mean value of ELISA signals from 4 C3H
mice against the PAA conjugate Gal betal-3GalNAc alphal -
PAA relative to the ELISA signal against GIcNAcf11-
2Gaf1-3GalNAcalpha-PAA (dilution of sera 1:100)
[0839] FIG.1latoe
[0840] FACS analysis of mouse sera from mice immunized
with PBS (group L), Core-1 negative bacteria (group I) and
Core-1 positive bacteria (AG6, group K) at day 21
[0841] A)mean fluorescence intensity of FACS analysis
[0842] B) histogram overlay (black:group L, blue:group
I, red: group K)
[0843] FIG. 11 ¢ shows the results of the humoral immune
response test 1 with sera of mice immunized with bacteria
strains Bacteroides ovatus MU-1,E. coliLH2, E. coli AG3, E.
coli 086 DSMZ 8697=32 (mean values of 4 mice per group
are shown).
[0844] FIG. 11 d shows the results of the humoral immune
response test 2 with sera of mice immunized with bacteria
strains Bacteroides ovatus MU-1, E. coliLH2, E. coli AG3, E.
coli 086 DSMZ 8697=32 (mean values of 4 mice per group
are shown).
[0845] FIG. 11 e shows the results of the humoral immune
response test 3 with sera of mice immunized with bacteria
strains Bacteroides ovatus MU-1,E. coliLH2, E. coli AG3, E.
coli 086 DSMZ 8697=32 (mean values of 4 mice per group

are shown).
[0846] FIG.12
[0847] Humoral immune response test 1 of sera from ger-

mfree mice (control mouse and 3 different mice immunized
with bacteria strain AG6)

[0848] FIG. 13

[0849] Humoral immune response test 1 of sera from C3H
mice orally immunized with A) 2x10'* (group A) or B)
2x10'° (group B) pasteurized bacteria of strain AG6 daily at
days 0 to 28. ELISA signals at day 21 against glycophorin
(GP), asialoglycophorin (AGP) and periodate-treated AGP
(AGP+PJ) of individual mice are shown

[0850] FIG. 14

[0851] Humoral immune response test 3 of sera from C3H
mice orally immunized with pasteurized

[0852] Core-1 positive bacteria (strain AG6). Sera from day
0 and day 28 were diluted 1:300 and analysed in flow cytom-
etry for binding on the cell lines NM-wt and NM-D4.
[0853] FIG.15

[0854] Cytokine production by T cells generated to Corel -
positive bacteria lysates (AG6 and MU1) after restimulation
with DC loaded with Corel-positive MN-D4 (DC/D4) or
-negative NMwt (DC/wt) cell-lysates from human tumor cell
lines. Inhibition of the cytokine production through pre-incu-
bation of the lysate-loaded NM-DC with Corel-specific anti-
body (DC/D4+Ak).

A) GM-CSF production by T cells (CIRT 1)

B) TNF alpha production by T cells (CIRT 2)

[0855] FIG. 16

[0856] Cellular immune response test 2: Results of
ELISpot assay for IFN-gamma production by responder T
cells after restimulation with DC loaded with Corel-positive
(DC/D4) or -negative (DC/wt) cell-lysates from human tumor
cell lines and inhibition of the cytokine production through
pre-incubation of the lysate-loaded NM-DC with Corel-spe-
cific antibody (DC/D4+AKk).
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[0857] FIG.17

[0858] Cellular immune response test 3: T cell proliferation
assay (WST) on responder cells (R) after restimulation with
DC loaded with Corel-positive (DC/D4) or -negative (DC/
wt) cell-lysates from human tumor cell lines and inhibition of
the proliferation through pre-incubation of the lysate-loaded
NM-DC with Corel-specific antibody (DC/D4+AKk).

[0859] FIG.18

[0860] Cellular immune response test 4: immunofluores-
cence analysis of mNM-DC loaded with Core-1 negative
(AG3) or Core-1 positive (AG6) bacteria or Core-1 negative
(NM-wt) or Core-1 positive (NM-D4) human cell line.

[0861] FIG.19

[0862] Carbohydrate structures of Core-1 positive compo-
nents

[0863] L-Fuc: L-fucose, D-GalNAc: N-acetylgalac-

tosamin, D-Gal: D-galactosamin, Hex: hexose, HexNAc:
N-acetylhexosamin, OMe: O-methylation

[0864] Such structures are e.g. found on AG6.

[0865] FIG. 20

[0866] The hidden and exposed Core-1 antigen.

[0867] FIG.21

[0868] FIG. 21 shows the ELISA signals against the PAA

conjugate Galff1-3 GalNAc a -PAA and the PAA conjugate
Galp1-3 GlcNAc a-PAA at day 21. Sera were considered as
positive if the signal on PAA 48 was at least 30% higher then
the signals on PAA 43. Considering this criteria, 5 (Al, A2,
A3, B1 and B5) from the 6 mice developed a core-1 specific
humoral immune response.

[0869] FIG.22

[0870] Shows table 1, wherein selected Core-1 positive
strains as well as strains that were not Core-1 positive were
characterized by their sensitivity against different antibiotics.

[0871] FIG.23
[0872] Overview over a cellular response test according to
the present invention.
EXAMPLES
Example 1

Anaerobic Culture Techniques and Media

[0873] Anaerobic techniques employed in the cultivation of
bacteria were based on methods previously described which
have been summarised by Breznak and Costilow. Media pre-
pared with cysteine.HCI as a reducing agent were dispensed
into anaerobic culture tubes (Ochs, Bovenden, Germany) or
glass serum bottles, leaving approximately half to a third of
the total vessel volume as gas head space, and sealed with
butyl rubber stoppers. Solutions prepared without reducing
agents (e.g. PBS-a) were boiled prior to dispensing. Before
autoclaving, the gas phase was replaced with N,/CO, (80/20,
v/v). To achieve this, needles were thrust through the butyl
rubber-stoppered bottles and the bottles were evacuated by
means of a vacuum pump (Vacuubrand, Wertheim, Ger-
many). Following evacuation, bottles, which were repeatedly
shaken during the entire process, were gassed with N,/CO,
(80/20, v/v). This evacuation and gassing procedure was car-
ried out three times in total. Prior to entering the vessels, the
gas mixture was passed over a hot palladium catalyst to
remove residual traces of oxygen present in the gas mixture.
Resazurin (1 mg 17!) was used as a redox indicator.

[0874] Media for plating were poured under a laminar flow
hood and stored under anoxic conditions for at least 24 h
before use. This was achieved in either pressurised (1.5x10°
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Pa) anaerobic jars with a 3.5 I AnaeroGen (Oxoid, Basing-
stoke, England) or with a repeatedly flushed N,/CO,/H, (80/
10/10, v/v/v) anaerobic chamber airlock (Don Whitley Sci-
entific, Shipley, England). Manipulation of samples was
carried out in an anaerobic chamber (MACS variable atmo-
sphere workstation, Don Whitley Scientific, Shipley, England
or Coy Laboratory Products, Grass Lake, USA).

[0875] Non-sterile solutions and materials were sterilised
by autoclaving (121 C, 1.2x10° Pa, 15 min). Heat-labile com-
pounds were made as concentrated stock solutions in milli-Q
water, sterile-filtered (0.22 um, mixed cellulose ester, Roth,
Karlsruhe, Germany) and added to media at the concentra-
tions required.

Example 2

Affinity Enrichment of Core-1 Positive Microorgan-
isms

2.1 Preparation of Tfl and T2 Coated Dynabeads®

[0876] A volume of 100 ul Dynabeads® (M-450 Rat Anti-
Mouse IgM, Dynal Biotech ASA, Oslo, Norway) each was
placed in 2 ml Safe-Lock Eppendorftubes (Eppendorf, Ham-
burg, Germany), washed twice with 2 ml phosphate buffered
saline a (PBS-a: 8.1 g 17! NaCl, 0.16 g "' NaH,PO,.H,0,
0.98 g I"! Na,HPO,.2H,0, 1 g 17! BSA, pH 7.4) using the
Dynal Magnetic Particle Concentrator®-S (MPC®-S, Dynal
Biotech, Oslo, Norway) and suspended in 25 pl of PBS-a.
Lyophilised TF1 or TF2 cell culture supernatants were dis-
solved in 1 ml milli-Q synthesis grade water (Millipore, Bil-
lerica, Mass., USA). Dissolved TF1 or TF2 cell culture super-
natants (1 ml) were added to the tubes with Dynabeads® and
incubated for 30 min at 4 C on a test tube rotator (model
34528, Snijders Scientific, Netherlands). Tubes were placed
in the MPC®-S and left to stand for 3 min before removing
the fluid with a pipette. The Dynabeads® were re-suspended
in 2 ml PBS-a, placed in the MPC®-S and the fluid removed
by pipetting. This washing step was performed three times.
Washed Dynabeads® were suspended in their original vol-
ume of 100 pl PBS-a. Dynabeads® prepared in this manner
were either used immediately or within two weeks of prepa-
ration after a repeated three-fold wash step with 2 ml PBS-a.

2.2 Collection and Processing of Faecal Samples for Dyna-
beads® Enrichment

[0877] Faecal samples of eight volunteers (Table 3) were
collected in perforated plastic tubes, maintained under anoxic
conditions using an AnaeroGen Compact (Oxoid, Basing-
stoke, England) and stored at 4° C. for a maximum of 4 h
before processing. Volunteers were healthy adults who had
not taken antibiotics for at least 3 months prior to the sam-
pling date and consumed their usual diets.

TABLE 3

Individual parameters at the time of faecal sample collections

Subject number Age Gender
1-GH 24 female
2-RM 26 female
3-TC 25 male

4-AG 27 female
5-AB 37 female
6-MU 36 female
7-LH 24 female
8§-CA 50 male
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[0878] A tenfold (w/v) dilution of the faecal samples was
prepared in PBS-b (PBS-b: 8.5 g17! NaCl, 0.3 g1~ KH,PO,,
0.6 g I"* Na,HPO,, pH 7.0 containing 0.1 g I"* peptone and
0.25 g 1 cysteine. HC). Six sterile 3 mm diameter glass beads
were added and the diluted samples were homogenised by
low speed vortexing. The homogenised sample was centri-
fuged (300xg, 1 min, 21 C) to sediment debris. A 200 pl
portion of the resulting supernatant was added to 1.8 ml
PBS-b resulting in an approximately 100-fold dilution of the
original faecal sample. These dilutions were washed once
with 2 ml PBS-b (8000xg, 5 min, 21 C) and the pellets
suspended in 2 ml PBS-b.

2.3 Dynabeads® Enrichment Procedure

[0879] A volume of 20 ul from the 100-fold dilution was
added to a 2 ml tube containing 180 pl of PBS-a and 5 pl of
either TF1 or TF2 antibody coated Dynabeads®. The tubes
were incubated for 30 min at 4 C on a test tube rotator. Tubes
were placed in the MPC®-S and left to stand for 3 min before
removing as much of the supernatant as possible by aspiration
with a syringe and needle. The samples were washed three
times with 2 ml PBS-a, again removing as much of the super-
natant as possible.

2.4 Plating on Selective and Non-Selective Media

[0880] Washed samples were suspended in 1 ml PBS-b and
100 pl aliquots were spread-plated on various selective and
non-selective media (Table 4) and incubated for 48 hat 37° C.
in an anaerobic chamber.

TABLE 4

Media employed for spread-plating

Abbre-

Media Manufacturer Selective for viation

de Man, Rogosa and Merck, Darmstadt, lactobacilli, lactic MRS

Sharpe Germany acid bacteria

Bifidus Selective Fluka, St. Gallen, bifidobacteria BSM
Medium Switzerland

K-F Streptococcus Oxoid streptococci KF
Agar

Nutrient Agar Oxoid non-selective N
Schaedler Anaerobe Oxoid non-selective S
Agar

Wilkins Chalgren Oxoid non-selective wC
Anaerobe Agar

Brain Heart Biomérieux, Marcy  non-selective BHI
Infusion Agar I’Etoile, France

Columbia Agar with Biomérieux non-selective CBA
5% sheep blood

Stamm Agar non-selective ST
[0881] Solid media were prepared according to the manu-

facturers’ instructions. The composition of ST agar was as
follows: 1 g 17" proteose peptone, 9 g I"' peptone from meat,
3 g1t NaCl, 2 g It Na,HPO,.2H,0, 3 g 1! meat extract, 4 g
™! yeast extract, 6 g I"' D (+)-glucose, 0.5 ml I~* Tween 80,
0.25 g I"! cysteine. HC, 1 mg 17" resazurin, 0.1 g I-* MgSO,.
7H,0, 5 mg 1" FeSO,.7H,0, 0.5 g17*, 3.4 mg 1= MnSO,.
2H,0, 1.5 g1~ bacteriological agar, pH 7.0.

[0882] For subjects 1 to 4, colonies from one enrichment
procedure were selected for ELIS A-based screening. For sub-
jects 5 to 8, the Dynabeads® enrichment procedure was
repeated twice as follows: Following 48 h incubation, colo-
nies were scraped from the plates, suspended in PBS-b within
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the range of McFarland turbidity standards 3 to 5 (prepared as
in (13)). As before, a 20 pl aliquot of this suspension was
added to 180 pl of PBS-a. The enrichment and plating proce-
dure was performed three times in total, as previously
described.

[0883] The faecal samples of a further four subjects (5 AB,
6 MU, 7 LH and 8 CA) were enriched for Core 1 positive
bacteria. The enrichment procedure was modified slightly in
that the enrichment was carried out three times in total. L.e.
colonies obtained after the initial isolation were scraped from
the plates and subjected to a further enrichment. Sixty new
isolates were obtained in this manner.

Example 3
Identification of Isolates
3.1 Biochemical

[0884] Bacteria were identified with the VITEK system
(Biomérieux, Marcy I’Etoile, France). Bacteria were pre-
pared according to the manufacturer’s instructions and the
identification cards used were as follows: ANI cards for
anaerobic isolates and faculatively anaerobic Gram-positive
rods able to grow in MRS broth (suspected lactobacilli), GPI
cards for Gram-positive isolates and GNI+ cards for Gram
negative aerobic isolates.

[0885] The biochemical identity of the isolates obtained
using the VITEK system (Biomérieux, Marcy I’Etoile,
France) is summarised in Table 5. The anaerobic isolates
AG6, MU (1, 3-5) and AB12 all belong to the Bacteroides
fragilis group, whereas the aerobic isolates are all members of
the Enterobacteriaceae; both are Gram-negative.

TABLE 5

Identification of the isolated strains based

upon biochemical characteristics (VITEK

Strain Identification Probability
AG6 Bacteroides ovatus 82-95%
MU (1, 3-5)

ABI12

AG3 Escherichia coli 89-99%

LH (2-5, 8, 13-16, 18)

3.2 Molecular (Sequencing)

[0886] DNA was extracted with the Invisorb Genomic
DNA Kit III (Invitek, Berlin, Germany) following manufac-
turer’s instructions for protocol 111 B with washed cell pellets
obtained from liquid cultures suspended in 1 ml of lysis buffer
D. Primers 27f (5' AGA GTT TGA TCC TGG CTC AG) and
1492r (5' TAC CTT GTT ACG ACT T) (10) were used to
amplify the bacterial 168 ribosomal RNA gene.

[0887] Each PCR was performed in triplicate and the reac-
tion mixture (50 pl) contained: 50 mM KCl, 20 mM Tris-HCl,
1 mM MgCl,, 0.25 mM each dNTP, 1 uM each primer, 2.5
units Tag DNA polymerase (Invitrogen, Karlsruhe, Germany)
and 1 pl of the template DNA. The PCR program was: 94° C.
for 5 min, 30 cycles of 94° C. for 1 min, 55° C. for 1 min and
72° C. for 1 min, and finally 72° C. for 10 min. PCR products
were purified with the High Pure PCR Product Purification
Kit (Roche, Indianapolis, USA) following manufacturer’s
instructions. The products were analyzed by electrophoresis
ona 1% agarose gel (w/v) in Tris-Acetate-EDTA buffer (4.84
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g I7! Tris, 1.142 ml1 17" glacial acetic acid 0.372 g 1=' EDTA,
pH 8.0). The DNA concentration was estimated using the
Low DNA Mass Ladder (Invitrogen, Carlsbad, USA).
[0888] For sequencing, we used either primer 271, 338f (5'
GCT GCC TCC CGT AGG AGT) (2), 338r (5' ACT CCT
ACG GGA GGC AGC), 968f (5' AAC GCGAAGAACCIT
AC) (14), or 1492r. Sequencing reactions were performed
with the DYEnamic™ ET Dye Terminator Cycle Sequencing
Kit (Amersham Biosciences, Little Chalfont, England) fol-
lowing manufacturer’s instructions. Sequencing products
were analyzed with the MegaBACE 1000 System (Molecular
Dynamics, Sunnyvale, USA). Sequences were assembled and
manually adjusted using the ContigExpress function of the
Vector NTI Suite 9.0.0 (Invitrogen, Carlsbad, USA). They
were subsequently aligned with highly similar sequences
(92% similarity or more) obtained with the BLAST function
of the National Center for Biotechnology Information
(NCBI) (1). Percentages of similarity were calculated from
unambiguously aligned sequences using the Sequence Iden-
tity Matrix function of the Bioedit software version 5.0.9 or
the Similarity Matrix version 1.1 of the Ribosomal Database
Project. Sequencing results were confirmed by comparison
with sequences obtained from a 16S rRNA gene sequencing
service provider (AMODIA, Braunschweig, Germany).
[0889] The identity of the isolates is depicted in Table 6 and
an unrooted phylogenetic tree based on the sequences of the
isolates AG6, MUI, their closest relatives and the E. coli
ATCC 11755 type strain is depicted in FIG. 1.

TABLE 6
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56

were analogous for the five RAPD primers (OPLO7, M13,
OPX14, OPA16, OPA18) employed. The pattern clearly dif-
fers from that of E. coli strain DSMZ 8697 (FIG. 2a), a strain
that has been reported to have blood group B activity. The MU
strains also appear very similar (FIG. 2b); however their band
pattern clearly differs from that of other Bacteroides strains,
including AG6. It would appear that one Core 1 positive strain
was repeatedly enriched from each positive donor during the
isolation process. The strains isolated differed between indi-
viduals.

Example 4

Growth and Fixation of Bacteria for the ELISA-
Based Screening

[0891] Well separated colonies were randomly picked from
selective and non-selective agar plates and re-streaked three
times on non-selective media. Single colonies were picked
and inoculated into ST (as above, omitting the agar), WC or
MRS broth, depending on which afforded best growth, and
grown overnight at 37° C. These cultures were inoculated
(1%) into 300 ml fresh ST, WC or MRS broth and grown
overnight at 37° C. Cells were pelleted (8000xg, 15 min, 4 C)
and re-suspended in 10 ml PBS-c (8 g1™' NaCl, 0.2 g 17! KCl,
1.44 g17* Na,HPO,, 0.24 g I"* KH,PO,) (12). This suspen-
sion was fixed 3 forto 4 h at 4 C by the addition of 30 ml 0f4%
paraformaldehyde (PFA) solution (prepared according to (8))
in PBS-c. Next, samples were washed with 40 ml PBS-c

Identification of the isolated strains based upon the unambiguously

aligned sequences of the 16S rRNA genes using the similarity matrix

function version 1.1 of the Ribosomal Database Project (5)

Similarity Accession
Strain  Identity (%) to strain number
AG6 Bacteroides ovatus 98.2  ATCCR8483T  X83952
Bacteroides thetaiotaomicron 97.1  ATCC29148T 116489
MU1 Bacteroides ovatus 98.0 ATCCR8483T  X83952
Bacteroides thetaiotaomicron 97.1  ATCC29148T 116489
AG3 Escherichia coli 99.5 k12 MGI1655  AE000460
GH1 Lactobacillus paracasei sp. paracasei 994  JCM 8130T D79212
L. paracasei sp. tolerans 994 JCM 1171T D16550
96 Staphylococcus warneri 99.2  ATCC27836T L37603
Staphylococcus pasteuri 99.0  ATCCS51129T AF041361
TC7 Lactobacillus rhamnosus 99.6 JCM 1136T D16552
Lactobacillus zeae 98.7  ATCC 15820 D86516

3.3 Random Amplified Polymorphic DNA (RAPD)

[0890] Some Core 1 positive isolates obtained with the
repeated Dynabead® enrichment procedure appeared very
similar in their cell and colony morphology, despite having
being isolated from different media. The strains were also
very similar with regard to their biochemical profiles obtained
with the VITEK system. The question arose, whether the
isolated bacteria are identical strains. RAPD is a method that
does not require sequence information, which can be applied
to distinguish strains. Briefly, total genomic DNA is PCR
amplified with a 10 base pair primer at low stringency so that
random sequences of DNA are amplified based on homolo-
gous sequences to the primer being present in the target DNA.
The resulting PCR products can be separated by agarose gel
electrophoresis and the resulting pattern can be compared
between strains. The resulting band patterns for all LH strains

(8000xg, 15 min, 4 C) and the pellets suspended in 15 ml
PBS-c, followed by addition of an equal volume of 96%
ice-cold ethanol. Samples were stored at —20 C until analysis.
[0892] The purity of cultures was checked by comparing
cell morphology, as well as Gram staining behaviour. Cul-
tures were plated aerobically on CBA to determine their abil-
ity to grow in the presence of oxygen and to check for the
absence of aerobic contaminants.

Example 5
Maintenance of Isolates

[0893] Cryo-stocks were maintained in Microbank tubes
(MAST Diagnostica, Reinfeld, Germany) according to the
manufacturer’s instructions and stored at —80° C. Working
stocks were maintained in WC, ST or MRS broth. These were
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sub-cultured every 14 days. The purity of the cultures was
ascertained by observation of Gram-staining behaviour, cell
morphology and periodic comparison of colony morpholo-
gies on CBA streak plates under both aerobic and anaerobic
conditions.

Example 6

Growth, Fixation and Lyophilisation of Bacteria for
Animal Experiments

[0894] For use in animal experiments the bacteria were
grown and fixed as described in section 3 with the following
modifications: The initial culture volume amounted to
approximately 41. Before fixation, bacteria were washed
once with 100 ml PBS-b (8000xg, 15 min, 4 C) and re-
suspended in the minimal possible volume of PBS-b. This
suspension was split into two equal portions, one for fixation
(7.1), the other for lyophilisation (7.2).

6.1 Fixation

[0895] The portion for fixation was washed (8000xg, 15
min, 4 C) and re-suspended in 30 ml PBS-c. This suspension
was added to 90 ml of the 4% PFA solution in PBS-c and fixed
for 3 to 4 h at 4 C. To improve the removal of PFA, samples
were washed three times with 120 ml1 PBS-c (8000xg, 15 min,
4 C). Cell pellets were suspended in 45 ml PBS-c, followed by
addition of an equal volume of 96% ice-cold ethanol.
Samples were stored at —=20° C.

[0896] Before administration to the animals, fixed bacteria
were lyophilised under sterile conditions in Lidy, . tubes (Ep-
pendorf, Hamburg, Germany) to evaporate the ethanol. To
ensure non-viability of the fixed bacteria, they were inocu-
lated (1%) into WC broth and plated on CBA and monitored
for absence of growth for the period of one week.

6.2 Pasteurization

[0897] Bacterial suspensions were washed twice in PBS
and resuspended in a small volume of PBS. Bacterial suspen-
sions were incubated at 72° C. for 30 min. As a control for
successful inactivation bacteria were incubated in a suitable
culture medium as described in example 4.

6.3 Lyophilisation

[0898] The portion for lyophilisation was added to an equal
volume of24% sterile-filtered sucrose and aliquoted in 300 ul
portions into 2 ml Lidy, tubes. These aliquots were snap-
frozen in liquid nitrogen for 1 h and lyophilized (Alpha 2-4,
Christ, Osterode, Germany) after placing them into racks
pre-cooled to —80° C. Following lyophilisation, the lids of the
tubes were closed and they were stored at 4° C. using the
Anaerocult® C mini gas generator system (Merck, Darms-
tadt, Germany) with the addition of silica gel orange (Roth,
Karlsruhe, Germany) as a desiccant.

6.4 Enumeration of Bacteria Preparations

[0899] Total cell numbers of fixed and lyophilised bacteria
preparations were determined with a 0.01 mm depth Thoma-
chamber (LO-Laboroptik, Friedrichsdorf, Germany). For
lyophilised bacteria, the colony-forming units (CFU) were
determined by plating 10-fold serial dilutions on WC agar of
the overnight cultures and immediately before and after lyo-
philisation. For this purpose, the lyophilate was dissolved in
300 pl WC broth, left to stand for 15 min, re-suspended by low
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speed vortexing and serially diluted. The CFU of lyophilised
preparations were enumerated before and after use in animal
experiments to ensure viability. The purity of the preparations
was checked as described in section 4.

Example 7
Serum Samples

[0900] Blood was collected with the S-monvette system
(Sarstedt, Niimbrecht, Germany) and serum was prepared
according to the manufacturer’s instructions. Serum samples
were stored in aliquots at -80° C. prior to analysis

Example 8
Faecal IgA Extraction

[0901] Faecal samples were collected, stored at -80° C.
Faeces were lyophilised and net dry weights recorded. All
manipulations were carried out on ice. Faecal IgA was
extracted according to Grewal (6) with some modifications.
Lyophilised samples (~30 mg) were suspended ata ratio of 15
w/mg dry weight in IgA extraction buffer (PBS-Dulbecco
(Biochrom, Berlin, Germany) with 1 g1~* BSA) with protease
inhibitors (5 pg ml~" leupeptin (Calbiochem, Merck), 48 ug
ml~' 4-(2-aminoethyl)benzenesulfonylfluoride (Merck), 1 pg
ml~! aprotinin, 2 pg ml~" bestatin (Sigma, Steinheim, Ger-
many) and homogenised. The samples were mixed by vortex-
ing every 10 min. Following a 1 h incubation period, the
samples were centrifuged (16000xg, 10 min, 4° C.) and the
supernatant was collected in a new tube. The remaining pellet
was suspended at a ratio of 10 ul/mg dry weight in IgA
extraction buffer and homogenised. The extraction procedure
was repeated and the resulting supernatant combined with the
supernatant from the first extraction step. These supernatants
were centrifuged (16000xg, 10 min, 4° C.) and the resulting
supernatant was dispensed into new tubes, snap-frozen in
liquid nitrogen and stored at —80° C. until analysis.

Example 9

Screening of Bacterial Strains by Enzyme-Linked
Immunosorbent Assay

[0902] Fixed bacteria were diluted in PBS, cell numbers
were adjusted to 1x10°, 1x10, 5x10°, 1x107, 1x10® or 5x10®
cells/ml.

[0903] 50 pl of bacterial solution were coated per well of a
96 well microtiterplate over night at 37° C. Plates were
washed 3 times with PBS/0.02% Tween 20 (Identical wash-
ing steps were performed after each incubation step.). After
blocking of plates with PBS/2% BSA, ELISA plates were
incubated with hybridoma culture supernatants containing
different Core-1 recognizing monoclonal antibodies
(Nemod-TF1, Nemod-TF2 or less specific A68/BAll,) or
control antibody (A63-B/C2) in different dilutions. As sec-
ondary antibody served a peroxidase-conjugated polyclonal
goat-anti-mouse immunoglobulin (Dako P260). The assay
was developed with TMB as substrate, reaction was stopped
by addition of 2.5 N H,SO, and extinction was measured at
450/630 nm. For determination of periodate sensitivity of the
antibody binding, coated ELISA plated were incubated with
sodium periodate prior to the incubation with antibodies.
Therefore, plates were washed with sodium acetate buffer (50
mM, pH 4.5) for 5 min and afterwards incubated with 10 mM
periodic acid in sodium acetate buffer for 1 h in the dark.
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Plates were washed with sodium acetate buffer (5 min) and
the reaction was stopped by addition of 50 mM sodium boro-
hydrid in PBS (30 min).

[0904] Example of such ELISA results is shown in FIGS. 3
and 3a.

Example 10

Preparation of Core-1-Containing Components of
Bacteria

10.1. Analysis of Crude Capsule Preparations by SDS-PAGE
and Western Blot Analyses

[0905] Crude capsule preparations of strain AG6 were per-
formed according to Pantosti et al. (1991, Infect. Immun. 59,
2075-2082).

[0906] Capsule preparation was analysed by SDS-PAGE
and polysaccharide in the preparation were detected by alcian
blue staining after Karlyshev et al. (2001, J. Clin. Microbiol.
39, 279-284) showing a variety of carbohydrate containing
bands and high percentage of high molecular weight carbo-
hydrates within the preparation (FIG. 4A). After Western blot,
polysaccharides were detected by the DIG-Glycan Detection
Kit (LaRoche Diagnostics). Showing strong bands at 37 and
26 kDa. (FIG. 4B). Detection of core-1-containing polysac-
charige on the western blot was performed using the core-1-
specific antibody NEMOD-TF2 (culture supernatant) show-
ing a core-1-positive band at 37 kDa (FIG. 4C).

10.2. Chromatographic Enrichment of Core-1 Positive
Polysaccharides

[0907] Within the capsule preparation of strain AG6 there
were still contaminants of lipopolysaccharides as shown by
the measurement or KDO content of 11.2 pmol/pg after
Haraet al. 1989, Anal. Biochem. 179, 162-166) and by SDS-
PAGE.

[0908] Therefore capsule polysaccharides and lipopolysac-
charides were separated by reversed phase chromatography
on a C18 column using a propanol/methanol-gradient (see
FIG. 5) according to Hashimoto et al. (2001, Eur. J. Biochem.
268, 3139-3144). Polysaccharides were eluted by a gradient
of eluent B (72% propanol/8% methanol in 0.1 M ammonium
acetate pH 4.5). Detection of polysaccharides within the frac-
tions was performed by dot blot and DIG-Glycan-Kit. Detec-
tion of core-1 was performed using the core-1 specific anti-
bodies Nemod-TF1 and Nemod-TF2. Polysaccharides were
eluted at propanol concentrations of 14-19% and 25-43%.
Core-1 specific carbohydrate were only detected at 29-29.4%
propanol (RP1) and 39-42% propanol (RP2), see FIG. 5
showing strong enrichment of core-1 positive polysaccharide
by this method.

[0909] Core-1 positive fractions were used for additional
chromatographic separations by mild acid hydrolysis fol-
lowed by DEAE-chromatography using a 0-0.5M NaCl gra-
dient according to Tzianabos et al. (1992, J. Biol. Chem. 267,
18230-18235). By this method the Core-1-positive polysac-
charides were separated into three fractions eluted at 0 M
NaCl (D1), 0.04 M NaCl (D2) and 0.9-0.17 M NaCl (D3),
resulting in a further enrichment of core-1-positive polysac-
charides.

[0910] In the process according to the instant invention,
capsular polysaccharides of B. ovatus AG6 are purified and
the structure is analysed by mass spectrometry. Preferable,
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the capsular polysaccharidee of B. ovatus AG6 are accumu-
lated by the phenol water extraction followed by ether extrac-
tion as already described by Pantosti et al. 1991. Thereafter,
the core-1-positive polysaccharide is accumulated from
rough capsular preparation (CPS) by reverse phase chroma-
tography (C18 Synergi 4p Fusion-RP 80i, 250 mmx10 mm,
Phenomenex). The monosaccharide contents of rough capsu-
lar polysaccharide extract and purified core-1-positive
polysaccharide are determined by HPAEC-PAD analyses
(high pH anion exchange chromatography, pulsed ampero-
metric detection). Finally the structure of the core-1-positive
capsular polysaccharide is analysed by mass spectrometry.

10.3 Monosaccharide Analyses of Rough Capsular Prepara-
tion Extract and Purified Capsular Extract of B. Ovatus AG6

[0911] Inthe first step, the core-1-positive polysasccharide
of the rough capsular preparation of B. ovatus AG6 was
accumulated by reverse phase chromatography as already
described before. Thereafter, the yield of purification as well
as the monosaccharide content of accumulated core-1-posi-
tive polysasccharide was determined by HPAEC-PAD analy-
ses.

[0912] Before monosaccharide analyses occurred,
polysaccharide extracts was completely hydrolysed by 2 N
trifluoroacetic acid (TFA) at 100° C. for 4 h. During the TFA
hydrolyses the acetyl groups were lost. Therefore the
monosaccharides glucosamin and galactosamin (GlcNH, and
GalNH,) could not distinguish from N-acetylglucosamin and
N-acetylgalactosamin (GlcNAc and GalNAc). Monosaccha-
rides were separated by high pH anion exchange chromatog-
raphy and detected by pulsed amperometry as already
described before. To identify the monosaccharides and to
determine their concentrations, external and internal
monosaccharide standards were used.

[0913] The proportional monosaccharide content of rough
CPS extract, which was determined for LPS and CPS com-
parison (mentioned before), obviously vary from the propor-
tional monsaccharide content of rough CPS extract deter-
mined for this comparison. Both rough CPS extracts were
prepared from different cultures of B. ovatus AG6, which
might be an explication for the mentioned variety of
monosaccharide contents.

[0914] The yield of core-1-positive polysaccharides accu-
mulated by reverse phase chromatography was 30%. Com-
parison of proportional monosaccharide contents of rough
and purified capsular extracts revealed an increased amount
of fucose, GalNAc/GalNH2, galactose and glucose, whereas
glucose might be a contamination (table 7). The proportional
content of rhamnose, GIcNH2/GIcNAc and mannose could
bereduced by reverse phase chromatography (table 7). Galac-
turonic acid and glucuronic acid, which are characteric com-
ponents of capsular polysaccharides, could not be identified
in the purified core-1-positive polysaccharide extract. These
might indicate that B. ovatus AG6 have more than one cap-
sular polysaccharide. Both capsular polysaccharides might
be separated from each other by reverse phase chromatogra-
phy. Tzianabos etal. (1992) also described, that the capsule of
B. fragilis consists of two different polysaccharides.
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TABLE 7

Monosacchride analyses of rough capsular polysaccharide
extract (CPS) and core-1-positive polysaccharide extract
purified by reverse phase chromatography.

Monosaccharides Rough CPS-extract (%) Purified CPS-extract (%)
Fucose 9.5 11.4
Rhamnose 17.7 3.1
GalNH2/GalNAc 5.2 14.9
GleNH2/GleNAc 14 3.5
Galaktose 4.6 6.9
Glucose 44.2 50
Mannose 18.2 6.9
Galacturonic acid 10 0
Glucuronic acid 0.5 0
n.d. 3 2

The proportional monosaccharide content is related to the total amount of monosaccharides.

59
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by hydrolysis with 1% acidic acid (1.5 h, at 100° C.) or
enzymatic digestion with chondroitinase ABC (cleavage of
betal-4GalNAc/GlcNAc bounds) or with betal-3 galactosi-
dase. Furthermore, fragmentation by dobble digestion with
chondroitinase ABC/alphal-3,4 fucosidase or 1% acidic
acid/betal-3 galactosidase occurred (all enzymes were
received from Glyko GmbH). All enzymatic digestions were
incubated at 37° C. overnight. Mass spectrometric analyses
(MS as well as MS/MS) were carried out in the positive and in
the negative mode. Before analyses occurred, all samples
were desalted by Carbograph SPE (Aalltech Associates Inc.)
as described by manufactors manual and diluted in 2.5 mM
NH3/40% acetonitril.

[0918] The structure of core-1-positive glycan fragments,
which was already identified by MALDI-MS analyses, could
be verified by ESI-lon-Trap determination. Additional frag-
ments could also be identified by ESI-lon-Trap mass spec-
trometry (table 8).

TABLE 8

structure analyses by ESI-Ion-Trap mass spectrometry (positive mode).

MS

MS/MS

Determined masses

Determined masses

(M +H*M + NH4") Identified sequence (M + Na*) Identified sequence
425/442 HexNAc-HexNAc
573/590 HexNAc(HexNAc)-Hex 390 HexNAc-Hex
749/766 HexNAc(HexNAc-Hex)-Hex 595 HexNAc-HexNAc-Hex
529/545 DesHex-desHexM-HexNAc
690/706 DesHex-desHexM-HexNAc-Hex
733/750 DesHex-HexNAc(HexNAc)-Hex
674/591 DesHex-desHex-desHexM-HexNAc 493 DesHex-desHex-desHexM
633/650 Hex-desHex-desHex-desHexM

The purified core-1-positive polysaccharide was fragmentated by hydrolyses with 1% acidic acid for 1.5 hat 100° C.

HexNAc: N-acetylhexosamin, Hex: hexose, desHex: desoxyhexose, M: methyl-group

[0915] The accumulation of fucose, GalNH2/GalNAc and
galactose might be an indication, that these monosaccharides
are components of the repeating units of the core-1-positive
polysaccharide. Whereas the strongly reduced monosaccha-
rides could be low contaminations.

10.4 Structure Analyses of the Core-1-Positive Polysacchide
by Mass Spectrometry

[0916] The structure of core-1-positive polysaccharide was
analysed by matrix-assisted laser time-off flight mass spec-
trometry (MALDI-TOF-MS) as already described above and
by electrospray-lon-Trap-mass spectrometry (ESI-lon-Trap-
MS).

[0917] For ESI-Ion-Trap mass spectrometry the accumu-
lated core-1-positive polysaccharide was fragmentated either

[0919] The sequence of repeating units of core-1-positive
capsular polysaccharide was determined by overlapping frag-
ments (FIG. 6).

[0920] Mass spectrometric analyses of enzymatically
digested core-1-positive polysaccharides gave indications of
glycosidic bounds between the monosaccharides. Further-
more galactose (successful cleavage by betal-3 galactosi-
dase) and fucose (successful cleavage by alphal-3,4 fucosi-
dase) could be identified (FIG. 7).

[0921] This result is in accordance with the monosaccha-
ride analyses mentioned before, which revealed an accumu-
lation of fucose, galactose and GalNAc.

10.5 Verification of Core-1-Structure as Branching Disaccha-
ride of Repeating Unit of Capsular Polysaccharide

[0922] The branching core-1-structure, Galbetal-3Gal-
NAc, in the repeating unit should be identified by double
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digestion with the exoglycosidases betal-3 galactosidase and
HexNAcase (betal-2,3,4,6 GalNAc/GIcNAc cleavage) fol-
lowed by monosaccharid analyses as described above.
[0923] Two samples containing equal amounts of core-1-
positive polyssaccharide were filtrated to purify them from
free monosaccharides. Afterwards one of both samples was
digested with betal-3 galactosidase at 37° C. overnight. Both
samples were filtrated once again to separate free galactose
from the digested sample, whereas the undigested sample
were used as negative control. Subsequently, the retentats
were collected and digested with HexNAcase. Finally both
samples were filtrated again. All eluates were analysed by
HPAEC-PAD.

[0924] To control, if the core-1-structure was removed by
double digestion but was untouched by HexNAcase digestion
(negative control), the retentates were analysed by dot-blot
using the DIG-Glykan Detection Kit (Roche Diagnostics) to
detect polysaccharides and the core-1-specific antibody
Nemod-TF1 to identify the core-1-structure.

[0925] In both eluats of double digested sample galactose
(first eluat) and GalNAc (second eluat) could by identified by
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tography. Finally 2-AB conjugated fragments were eluted by
water. After lyophilization the pellet was dissolved in 50%
acetonitril. Based on their size, fragments were separated by
normal phase HPLC (column: Luna 3uNH2 A100, Phenom-
enex, eluent A: 15 mM NH4-acetat, eluent B: acetonitril) with
fluorescence detection. The sequence of fragments was
analysed by ESI mass spectrometry. Finally, for verification
of glycosidic bonds and better identification of monosaccha-
rides being components of the fragments, the oligosaccha-
rides were digested with the exoglykosidase betal-3 galac-
tosidase, alphal-3,4 fucosidase and HexNAcase as already
described before. The success of digestion was controlled by
ESImass spectrometry and the removal of terminal monosac-
charides was identified by HPAEC-PAD as already described
before.

[0928] The already identified structure of repeating units of
core-1-positive polysaccharide was confirmed by both analy-
ses getting the expected oligosaccharide fragments and
cleaved monosaccharides (table 9).

TABLE 9

Monosaccharide

Fragments of

oligosaccharides exoglycosidase ESI-MS analyses analyses

HexNAc-Hex beta 1-3 galactosidase HexNAc GalNAc/GalNH2
Hex galactose
HexNAc-Hex

DesHex-desHex- alphal-3,4 fucosidase = desHexM fucose

desHexM DesHex-desHexM
DesHex-desHex

DesHex-desHex alphal-3.4 fucosidase  desHex fucose

DesHex-desHexM- HexNAcase HexNAc n.d

HexNAcM-HexNAc  (alphal-2,3,4,6 DesHex-desHexM-

GalNAc/GleNAc) HexNAc
monosaccharid analyses. While in the eluat of negative con- [0929] In conclusion, the structure of repeating units of

trol, which was only digested with the exoglycosidase Hex-
NAcase, neither galactose nor GalNAc could be identified.
This is a strong indication for the branching core-1-structure,
Galbetal-3GalNAc.

[0926] Dot-Blot analyses of double digested retentat and
HexNAcase digested sample using the DIG-Glykan detection
Kitrevealed similar polysaccharid concentrations, which was
applied on the nitrocellulose membrane. The core-1-structure
could not detected in the dobble digested sample any more,
whereas in the HexNAcase digested sample the core-1-struc-
ture was still identified by immunoblot using Nemod-TF1
antibody.

10.6 Verification of the Core-1-Positive Polysaccharide
Structure by Analyses of its Separated Fragments.

[0927] For further verification of core-1-positive polysac-
charide structure, the glykan was fragmentated by hydrolysis
with 1% acidic acid (1.5 h, 100° C.). The glycan fragments
were labeled by the fluorophore 2-amino benzamide (2-AB)
as already described by J. C. Bigge et al. (1995). For this
procedure, samples were rendered particle-free and salt-free
by purification at Carbograph SPE column (Alltech Associ-
ates Inc.) and lyophilized. The pellet was dissolved in 5 pl
2-AB in DMSO/glacial acetic acid/sodium cyanoborohy-
dride and incubated at 60° C. for 2 h. The 2-AB labeled
fragments were separated from free 2-AB by paper chroma-

core-1-positive capsular polysaccharide (FIG. 8) was con-
firmed by a variety of analyses.

[0930] Furthermore, the results revealed (please also see
FIG. 19, in particular #5), that the glycosidic linkage between
the Gal-GalNAc and the backbone GalNAc molecule is
alpha-anomeric. This finding was supported by dot blot
analyses with mAbs TF1, TF2 and HH8, which are specific
for the alpha anomer of TF. The mAbs A68-E/A2 and A68-
E/E3 which are specific for TFbeta were also used. Thereby,
the tumour-specific Ag TFalpha was identified within the
branching structure of capsular polysaccharide of B. ovatus
AG6.

Example 11
Animal Model

[0931] 11.1 Intra-Peritoneal Immunization of Mice with
Dead Bacteria

11.1.1 Analysis of Mouse Sera by Humoral Immune
Response Test 1

[0932] Female Balb/c mice (Charles River, 4 per group)
were treated with Cyclophosphamid at a dosis of 50 mg/kg
body weight at day—1. At days 0, 7 and 14 mice were intra
peritoneally injected with 5x10® bacteria (core-1 negative
strains AG3 (group I), 32 or 53 or core-1 positive strain AG6
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(group K)) in PBS or with PBS alone (group L). Serum
samples were taken at days—4, 21, 27 and 30.

[0933] Mouse sera were analysed for binding to core-1 in
ELISA. As Core-1 carrying antigen served asialoglycoph-
orin. As a negative control periodic acid-treated asialoglyco-
phorin was used. Periodate treatment destroys the outer car-
hohydrate ring of the core-1 thereby destroying the Core-1
epitope.

[0934] 96-well flat-bottom microtiter plates were coated
with asialoglycophorin A (AGP) at a concentration of 2
ng/ml. Plate was washed 3 times with PBS/Tween.

[0935] Half the plate was treated with periodate as follows:
[0936] Wells were incubated for 5 minutes with 50 mM
sodium acetate buffer pH 4.5 followed by a 1 h incubation
with 10 mM periodic acid in acetate buffer in the dark. Wells
were incubated for 5 minutes with 50 mM sodium acetate
buffer pH 4.5. Reaction was stopped by incubation with
sodium borohydride (50 mM in PBS, 30 min). Next, plates
were washed 5 times with PBS/Tween.

[0937] Plates were then blocked by addition of 2% BSA for
30 min.
[0938] Incubation with different dilutions of mouse sera

were performed for 1.5 h. Bound mouse immunoglobulin was
detected with a peroxidase-conjugated goat anti-mouse IgM
antibody (1:5000 in PBS/1% BSA). Assay was developed
with TMB as substrate and reaction was stopped by addition
of 2.5 NH,SO,.

[0939] FIG. 9 shows the binding of serum IgM-antibodies
to core-1 positive AGP and core-1 negative AGP (AGP+PJ).
Only sera of three out of 4 mice immunized with Core-1-
positive bacteria (group K) showed strong binding to AGP,
whereas the signal is reduced after cleavage of Core-1 with
PJ.

[0940] Therefore, core-1-positive bacteria are capable of
inducing core-1-directed humoral immunity in mice.

11.1.2 Analysis of Mouse Sera by Humoral Immune
Response Test 2

[0941] Male C3H mice (Charles River, 4 per group) were
intra-peritoneally immunized with 5x10® pasteurized bacte-
ria from Core-1 positive and Core-1 negative strains in 200 pl
PBS at days 0, 7 and 14. Sera were collected prior to immu-
nization and at days, 13, 21 and 28 and analysed in humoral
immune response test 2.

[0942] 96-well flat-bottom microtiter plates were coated
with different carbohydrate-PAA conjugates (GlcNAcf1-
2Galp1-3GalNAcalpha-PAA, Fucalphal-2Galf1-3GalNA-
calpha-PAA, GalNAcalphal-3GalB-PAA, Galalphal-3-Gal-
NAcp-3-PAA, Gal betal-3GalNAc alphal-PAA) at 5 pug/ml
in coating buffer (8.4 g/l NaHCO;, 3.56 g/l Na,CO,, pH=9.
49) and incubated over night at 4° C.

[0943] Plate was washed 3 times with PBS/Tween.

[0944] Plates were then blocked by addition of 2% BSA for
30 min.

[0945] Incubations with different dilutions of mouse sera

were performed for 1.5 h. Bound mouse immunoglobulin was
detected with a peroxidase-conjugated goat anti-mouse IgM
antibody (1:5000 in PBS/1% BSA). Assay was developed
with TMB as substrate and reaction was stopped by addition
of 2.5 NH,SO,.

[0946] FIG. 10 shows the mean value of ELISA signals
against the PAA conjugate Gal betal-3GalNAc alphal-PAA
relative to the ELISA signal against GleNAcp1-2Galf1-
3GalNAcalpha-PAA, for sera from 4 mice per group at day 0
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(pre-immune serum) and day 21 [ relative ELISA signal is
calculated after the equation: (ELISA signals against Gal
betal-3GalNAc alphal-PAA)*100/(ELISA signal against
GleNAcf1-2Galp1-3GalNAcalpha-PAA)]. Sera were calcu-
lated as positive if immune serum showed an increase of at
least 50% compared with the pre-immune serum. It could be
shown that only the Core-1-positive strains AG6 and MU1
induced a Core-1 specific humoral immune response in mice.

11.1.3 Analysis of Mouse Sera by Humoral Immune
Response Test 3

[0947] Female Balb/c mice (Charles River, 4 per group)
were treated with Cyclophosphamid at a dosis of 50 mg/kg
body weight at day—1. At days 0, 7 and 14 mice were intra
peritoneally injected with 5x10® bacteria (core-1 negative
strains AG3 (group 1), 32 or 53 or core-1 positive strain AG6
(group K)) in PBS or with PBS alone (group L). Serum
samples were taken at days—4, 21, 27 and 30.

[0948] Flow cytometric analyses were performed in order
to analyze binding of mouse sera to Core-1 positive and
core-1 negative human tumour cell lines (NM-wt and NM-
D4, respectively; NM-wt is the parental cell of NM-D4 as
described in W0O2005/017130 A2 and EP1654353, NM-D4 is
deposited at the DSMZ under DSM ACC2605). 3x10° cells
per tube were pelleted and the pellet was resuspended in 50 pl
murine serum (diluted 1:50 in PBS/10% FCS), control anti-
body or PBS/10% FCS alone. Samples were incubated for 20
min at 4° C., washed with PBS and centrifuged. Next, cells
were incubated with Cy3-conjugated goat anti-mouse-IgM
antibody (Jackson Immuno Research, 1:200 in PBS/10%
FCS) for 20 min at 4° C., washed with PBS and resuspended
in 200 ul PBS for flow cytometric analysis.

[0949] FIGS.11 a and b shows the binding of IgM antibod-
ies from mouse sera to the human cell lines NM-wt (Core-1
negative) and NM-D4 (core-1 positive). Whereas binding to
the Core-1 negative NM-wt line is comparable between mice
immunized with Core-1 negative bacteria (group I) and
Core-1 positive bacteria (group K), there is a significantly
stronger binding of’3 out of4 mice from group K to the Core-1
positive NM-D4 line. This is indicative of the core-1 speci-
ficity of the humoral immune response in mice immunized
with Core-1 positive bacteria.

11.1.4 Analysis of Mouse Sera by Humoral Immune
Response Tests 1, 2 and 3

[0950] C3H mice (Charles River, 4 mice per group) were
intra-peritoneally immunized with 1x10° pasteurized bacte-
ria from Core-1 positive Bacteroides ovatus strain Bacteroi-
des ovatus MU-1, A68-BA11-positive E. coli strain LH2 and
Core-1 negative E. coli strains (AG3, E. coli O86 DSMZ
8697=32) in 200 pl PBS at days O, 7 and 14. Sera were
collected prior to immunization and at days 13,21 and 28 and
analysed in humoral immune response tests 1, 2 and 3 as
described above.

[0951] While strain AG3 was negative for all humoral
immune response tests, serum collected from mice after
immunization with the strains E. coli O86 and LH2 showed
AGP reactive antibodies in HIRT 1. Nevertheless, only the
Core-1 positive strain MU-1 showed strong anti-Core 1 spe-
cific humoral immune responses against Core-1 on PAA con-
jugates (HIRT 2) and on human tumor cells (HIRT 3) in
addition to the induction of AGP specific antibodies in HIRT.
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[0952] Therefore, we could induce a strong Core-1 specific
humoral immune response only witha Core-1 positive micro-
organisms of the Bacteroides ovatus (MU-1).

[0953] FIG. 11 ¢ to e show the results.

11.2. Oral Immunization of Germfree Mice with Live Core-1
Positive Bacteria

[0954] Germfree C3H-mice were orally immunized with
2x10° live bacteria of strain AG6 at days 2, 3, 4,9, 10,11, 16,
17 and 18. Serum samples were taken at day O (pre-immune
sera) and at days 14 and 21 and analysed for AGP-specific
IgM antibodies in humoral immune response test 1. Immu-
nized mice showed increased anti-core-1 titers compare to
control mice as shown by binding of mouse sera to AGP
coated microtiterplates. Detection of bound mouse IgM was
performed with peroxidase-coupled anti-mouse-IgM anti-
bodies. Specificity of the signal for core-1 was shown by the
decrease of the ELISA signal after treatment with periodic
acid (destroying the carbohydrate structure). After 14 or 21
days 3 out of 3 mice had elevated IgM-antibody levels to
Core-1 whereas control mice showed no increase of ELISA
signals to AGP in comparison to AGP+PJ as shown in FIG.
12.

11.3 Oral Immunization of Conventional Mice with Pas-
teurised and Living Core-1 Positive Bacteria

[0955] C3H-mice were orally immunized with 1x10"!
(group A) or 1x10'° (group B) pasteurized bacteria of strain
AG6 daily at days O to 28. Serum samples were taken at
day—1 (pre-immune sera) and at days 13, 21, 28 and 35 and
analysed for AGP— specific IgM antibodies in humoral
immune response test 1.

[0956] Serum collected from mice after immunization
showed increased anti-Core-1 titers as shown by binding of
mouse sera to microtiterplates coated with GP or AGP (with
and without treatment with periodic acid). Detection of bound
mouse IgM was performed with peroxidase-coupled anti-
mouse-IgM antibodies. Specificity of the signal for core-1
was shown by the decrease of the ELISA signal after treat-
ment with periodic acid (destroying the carbohydrate struc-
turedecrease of at least 30%) and by the lower signal against
GP (increase of AGP signal of at least 50%).

[0957] It was shown that 5 out of 6 mice from group A and
5 out of 8 mice from group B had developed Core-1 specific
antibodies by day 21 (FIG. 13).

[0958] Inhumoral immune response test 3 mouse sera were
analysed for binding to the Core-1 positive tumor cell line
NM-D4 in comparison to the Core-1 negative cell line NM-wt
by flow cytometry. 3x10° cells per tube were pelleted and the
pellet was resuspended in 50 pl murine serum (diluted 1:300
in PBS/1% BSA), control antibody or PBS/1% BSA alone.
Samples were incubated for 60 min at 4° C., washed with PBS
and centrifuged. Next, cells were incubated with biotin-con-
jugated goat anti-mouse-IgM antibody (Jackson Immuno
Research; 1:200 in PBS/1% BSA) for 60 min at 4° C. and
washed with PBS. Following cells were incubated with Cy3-
conjugated streptavidin (Jackson Immuno Research, 1:200 in
PBS/1% BSA) for 60 min at 4° C. and resuspended in 200 pl
PBS for flow cytometric analysis.

[0959]

(% positive cells on NM-D4,,, e serwm—"0 POSItive
cells on NM-D4,._immune serum)/(%0 positive cells on
NM-Wty e serwm—"0 POsItive cells on NM-wt,

"pre-im™

Results were calculated after the following formula:

mune serum)=X
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[0960] Mouse sera with a quotient X=10 were seen as
positive (with % positive cells on NM-wt,,,,.,..... . ~% posi-
tive cells on NM-Wt,,,. mume serum=1)-

[0961] At day 28, 11 of 13 mice had developed a humoral
immune response against the Core-1 positive human tumor
cell line NM-D4 as shown in FIG. 14.

[0962] Inhumoral immune response test 2 mouse sera from
day 28 were analysed for binding to Galf1-3 GalNAc a-PAA
(PAA 48) or Galp1-3 GlcNAc a-PAA (PAA 43).

[0963] 96-well flat-bottom microtiter plates were coated
with either Galf1-3 GalNAc a —PAA (PAA 48) or Galf31-3
GlcNAc a-PAA (PAA 43) at 5 pg/ml in coating buffer (8.4 g/1
NaHCO3, 3.56 g/l NA2CO3, pH=9.49) and incubated over
night at 4° C. After blocking, incubations with sera were
performed for 1.5 hour. Bound mouse immunoglobulin was
detected with a peroxidase-conjugated goat anti-mouse IgM
antibody (1:5000 in PBS 1% BSA). Assay was developed
with TMB as substrate and reaction was stopped by addition
of 2.5N H2SOP4.

[0964] The results are shown in FIG. 21. It was shown that
5 out of 13 mice had developed Core-1 specific antibodies by
day 28.

Example 12

Potential of Core-1 Positive Bacteria for the Induc-
tion of a Cellular Immune Response (In Vitro)

12.1 Generation of Functional Dendritic Cells

[0965] Dendritic cell line NemodDC (pNM-DC) has been
used as source for antigen presenting cells (APC). The pNM-
DCs were differentiated into iNM-DC, followed by loading
with bacterial lysates (BaLy) of following bacteria strains:
AG6, MU1, 52 and 53. 50 pg/ml of every Baly was added
together with maturation cytokines to the culture media and
iNM-DC were differentiated to their mature status (mNM-
DC).

[0966] More detailed, in the first step pNM-DC (1x10°/ml)
were differentiated into iNM-DC by 7 days incubation in
NemodDC medium (70% MEM-alpha, 20% FCS, 10%
CM5637) with addition of 1000 U/ml of GM-CSF, 100 U/ml
1L-4 and 2.5 ng/ml TNF-alphd. Next, 1x10ml of immature
NM-DC (iNM-DC) were loaded either with bacteria lysates
(50 pg/ml), tumor cell lysates (1x10° lysed tumor cells for
loading on 1x10° NM-DC) or AGP— and GP-proteins (20
ng/ml) and maturated for 2 days by addition of 75 ng/ml
TNF-alpha.

[0967] The maturation phenotype of mNM-DC is very
important for successful T-cell activation and was tested by
means of flow cytometry for expression of CDla, CDllc,
CD14, CD40, CD35, CD80, CD83, CD86, CD116, HLA-
ABC and HLA-DR. Only those DC which had phenotype
correspondent to the phenotype of mature DCs were used for
T-cell activation.

12.2 Generation of Activated T Cells Against Core-1 and
Detection of GM-CSF (Cellular Inmune Response Test 1)
and TNF-Alpha (Cellular Immune Response Test 2) Produc-
tion Using ELISA

[0968] After 7-10 days of priming of T lymphocytes with
NM-DC loaded with Core-1-positive bacterial lysates, result-
ing T cells (0.7-1x10%/ml) were restimulated with mNM-DC
(1x10°/ml) loaded with Corel-positiv tumor cell lysates (50
ng/ml). Following 48 hours of incubation supernatants were
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harvested and assayed using for evaluation of the cytokine
production in response to human Core-1-positive tumor cell
line NM-D4 the GM-CSF- and TNF-alpha-BD OptEIA™
Kits.

[0969] The 96-well plates were pre-coated with 50 pl of
appropriate capture anti-human (GM-CSF or TNF-alpha)
antibodies diluted 1:250 in coating buffer. After washing and
blocking steps, 100 pl of supernatants or standards were
added to microwells and incubated for 2 hours at room tem-
perature. For standard curve the recombinant human GM-
CSF in concentrations 0; 7.8; 15.6;31.2; 62.5; 125; 250 pg/ml
and the recombinant human TNF-alpha in concentrations 0;
4.7, 9.4; 18.8; 37.5; 75; 150; 300 pg/ml were used. After
washing, 100 pl prepared Working Detector solution per well
were added, and plate was incubated 1 hour at room tempera-
ture. In the next step 100 pul TMB One-Step Substrate Reagent
were added per well. After final incubation for 30 minutes and
addition of 50 ul of Stop Solution the extensions were read at
450 nm.

[0970] The results demonstrated in FIGS. 15 A and B show
clear evidence that T cells generated to Corel-positive bac-
teria lysates are able to recognise DC loaded with Corel-
positive cell-lysat from human cell line NM-D4 by produc-
tion of tumor-inhibitory cytokines such as. TNF-alpha and
GM-CSE. In contrast, very low level of cytokines was
released in response to Corel-negative cell lysates. More-
over, this recognition was specifically inhibited through pre-
incubation of lysate-loaded NM-DC with Corel-specific
antibody.

12.3 ELISPOT Assay for Evaluation of the Secretion of IFN-
Gamma by Activated T Lymphocytes Directed Against
Core-1 (Cellular Immune Response Test 2)

[0971] ELISpot assay was used for evaluation of IFN-
gamma secretion in response to antigen specific stimulation.
This assay allows the quantification of functional ability of
the pre-sensitised T cells to recognise Corel antigens in an
antigen specific manner.

[0972] The T lymphocytes were first activated in vitro by
being co-cultured with DC loaded with bacterial lysates.
After 7to 10 days of priming, activated T cells were harvested
and re-challenged with DC (inratio T cell to DC 10:1) loaded
with Corel-positive (NM-D4) and Corel-negative (NM-wt)
human tumor cell lysates.

[0973] The wells ofthe ELISpot plate were pre-coated with
mouse-anti-human-IFN-gamma-antibody ~ (Mabtech-Kit)
that binds to the nitrocellulose base of the ELISpot plate. The
re-challenged T cells were transferred into the wells, and
cytokines are released during the incubation period. IFN-
gamma that is released locally around each T cell binds to,
and is therefore ‘captured’ by the specific antibody. After 24
hours of incubation the cells were removed. A second anti-
human-IFN-gamma antibody in concentration 1 pg/ml is
added to the wells; this biotinylated antibody is coupled to an
enzyme that is capable of converting a substrate into an
insoluble coloured product. The plates are washed once more,
and streptavidin conjugated with enzyme-AP in a concentra-
tion of 1 pg/ml is added. Finally a precipitating substrate
BCIP+NBT is added and the plate is incubated until spots
emerge at the side of the responding T cells. The coloured
spots are counted and analysed using a digital-imaging sys-
tem.

[0974] The results showed that T cells generated to Corel -
positive bacterial lysates (AG6 and MU1) are able to recog-
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nise DC loaded with Corel-positive cell-lysat from human
tumor cell line NM-D4 by production of tumor-inhibitory
cytokine IFN-gamma (FIG. 16). Very low level of cytokines
was released in response to Corel-negative cell lysates
(R+DC/wt). Furthermore, the specificity of recognition of
Corel-positive cell-lysat (R+DC/D4) was proved by block-
ing of cytokine release with the Core-1 specific antibody
Nemod-TF1 (R+DC/D4+Ak).

12.4 Cellular Immune Response Test 3: T-Cell Proliferation
Assay

[0975] The sensitised and re-stimulated T cells as described
above for ELISpot analysis, were transferred after incubation
from ELISpot plate into 96-well plate and were assayed using
the colorimetric Cell Proliferation Reagent WST-1 (Roche
Molecular Biochemicals), whose tetrazolium salt is cleaved
by mitochondrial enzymes so that the amount of dye devel-
oped (read at 450 nm) directly correlates to the number of
metabolically active cells in the culture. Absorbance of cul-
ture medium plus wst-1 in the absence of cells was the blank
position for the enzyme-linked immunosorbent assay reader.
The procedure consists of one-step-adding of 10 ul per well of
WST-Proliferation reagent (Roche) and incubation for 3
hours at 37° C. following measurement at 450 nm.

[0976] The results demonstrated in FIG. 17, show clear
evidence that T cells generated to Corel-positive bacteria
lysates, recognise DC loaded with Corel-positive cell-lysat
from human tumor cell line NM-D4 as shown by specific
proliferation. Moreover, this recognition was specifically
inhibited through pre-incubation of lysate-loaded NM-DC
with Corel-specific antibody.

12.5 Cellular Immune Response Test 4: Immunofluorescence
Test for Core-1 Presentation on DCs Loaded with Bacterial
Lysates

[0977] In order to analyse the processing and presentation
of Core-1 by bacterial lysate-loaded NM-DC, immunofluo-
rescence analyses were performed using core-1 specific
monoclonal antibodies (Nemod-TF1, NEMOD-TF2). The
presentation of the processed Corel-antigen on the surface of
the mature DC was demonstrated with help of Immunofluo-
rescence. Immunofluorescence (IF) is a technique allowing
the visualization of a specific antigen (Corel)) on cells by
binding a specific Core-1 antibody following by addition of a
secondary antibody labeled with fluorochrome, which is used
to recognize a primary antibody.

[0978] Inthe first step pPNM-DC (1x10°/ml) were differen-
tiated into iNM-DC by 7 days incubation in NemodDC
medium (70% MEM-alpha, 20% FCS, 10% CM5637) with
addition of 1000 U/ml of GM-CSF, 100 U/ml IL-4 and 2.5
ng/ml TNF-alphiNext, 1x10%ml of immature NM-DC
(AINM-DC) were loaded either with bacteria lysates (50
pg/ml), tumor cell lysates (1x10° lysed tumor cells for load-
ing on 1x10°NM-DC) or AGP— and GP-proteins (20 ug/ml)
and maturated for 2 days by addition of 75 ng/ml TNF-alpha
[0979] Matured and antigen loaded DC were washed and
1x10° cells per 50 pl were placed on the microtiterplate for
immunofluorescence staining. 3 pg/ml of Core-1-specific
antibody (Nemod-TF1) diluted in culture medium (10%
FCS) was incubated with cell suspension for 1 hour at room
temperature. After washing steps 50 pl 1:200 diluted second-
ary goat anti-mouse IgM, Cy3-labeled Ab (Jackson/Dianova)
were added and incubated for 30 minutes. Following washing
steps, 20 pl of cell suspension were placed into each well of a
Multitest slide (10 wells, Roth).
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[0980] Immunofluorescence stained samples were exam-
ined with an Axioplan 2 fluorescence microscope equipped
with the digital camera AxioCam (Zeiss).

[0981] FIG. 18 shows positive Core-1-specific staining of
the mature mNM-DC, which have processed AG6- and
NM-D4-Corel-positive lysates; and negative immunofluo-
rescence on mNM-DC loaded with Corel-negative lysates
(AG3 and NM-wt)

[0982] While the invention has been described in terms of
preferred embodiments, the skilled artisan will appreciate
that various modifications, substitutions, omissions and
changes may be made without departing from the spirit
thereof. Accordingly, it is intended that the scope of the
present invention be limited solely by the scope of the fol-
lowing claims, including equivalents thereof. Therefore, as
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will be apparent to those skilled in the art in which the inven-
tion is addressed, the present invention may be embodied in
forms other than those specifically disclosed above without
departing from the spirit or essential characteristics of the
invention. The particular embodiments of the present inven-
tion, described above, are therefore to be considered in all
respects as illustrative and not restrictive. The scope of the
present invention is as set forth in the appended claims rather
than being limited to the examples contained in the foregoing
description.

[0983] It should be understood that various alternatives to
the embodiments of the invention described herein may be
employed in practicing the invention. It is intended that the
following claims define the scope of the invention and that the
method and apparatus within the scope of these claims and
their equivalents be covered thereby.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 5

<210> SEQ ID NO 1

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer 27f for amplifying the bacterial 16S

ribosomal RNA gene
<400> SEQUENCE: 1

agagtttgat cctggctcag

<210> SEQ ID NO 2

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

<223> OTHER INFORMATION: Primer 1492r for amplifying bacterial 16S

ribosomal RNA gene
<400> SEQUENCE: 2

taccttgtta cgactt

<210> SEQ ID NO 3

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Sequencing primer 338f

<400> SEQUENCE: 3

gctgectece gtaggagt

<210> SEQ ID NO 4

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Sequencing primer 338r

<400> SEQUENCE: 4

actcctacgg gaggeage

16

18

18
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-continued

<210> SEQ ID NO 5

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Sequencing primer 968f

<400> SEQUENCE: 5

aacgcgaaga accttac

17

1. A formulation selected from the group consisting of a
nutraceutical and/or a pharmaceutical composition, compris-
ing at least one Core-1 positive microorganism and/or at least
one Core-1 positive fraction or lysate thereof, wherein the
Core-1 positive microorganism and/or the Core-1 positive
fraction or lysate thereof is recognized by at least one Core-1
specific antibody.

2. The formulation according to claim 1, wherein the
Core-1 positive microorganism and/or the Core-1 positive
fraction or lysate thereof is recognized by at least one Core-1
specific antibody selected from the group consisting of

Nemod—TF1

Nemod—TF2
A78-G/A7T
HB-T1

HHS.

3. The formulation according to claim 1 or 2, wherein the
Core-1 positive microorganism is selected from the group
consisting of enterobacterioceae, Escherichia coli, Strepto-
coccus, Bacteroides, Rhuminococcus, Lactobacillus, Bifido-
bacterium, Peptostreptococcus, Fusobacterium,
Johnsonella, Atopobium, Staphylococcus, Eubacterium,
Finegoldia, Clostridium, Eggerthella, Butyribacterium, Cit-
robacter,  Propionibacterium and  Corynebacterium,
Bacteroides ovatus, Bacteroides thetaiotaomicron, Bacteroi-
des acidophilus, Bacteroides caccae, AG6 (DSM 18726) and/
or MU1 (DSM 18728) wherein said microorganism selected
from said group is Core-1 positive and is recognized by at
least one Core-1 specific antibody.

4. The formulation according to one of the claims 1 to 3,
wherein said Core-1 specific microorganism and/or Core-1
positive fraction or lysate thereof effectuates a specific immu-
nisation against Core-1 upon administration of said Core-1
specific microorganism, as can be determined as follows:

a) said Core-1 positive microorganism is specifically rec-
ognized by at least one, preferably two Core-1 specific
antibodies selected from the group consisting of
Nemod—TF1
Nemod—TF2
A78-G/AT and/or

b) said Core-1 specific microorganism and/or Core-1 posi-
tive fraction or lysate thereof is characterised as being
positive in at least one humoral immune response test as
defined in claim 24 and/or

¢) said Core-1 specific microorganism and/or Core-1 posi-
tive lysate or fraction thereof is characterised as being
positive in at least one cellular immune response test
against Core-1 as defined in claim 25.

5. The formulation according to at least one of the claims 1

to 4, wherein said microorganism is Core-1 positive and is

specifically recognized by at least two Core-1 specific anti-
bodies selected from the group consisting of

Nemod—TF1
Nemod—TF2
A78-G/A7

wherein binding of said antibodies is periodate sensitive
showing reduced binding after periodate treatment.

6. The formulation according to any of the preceeding
claims, wherein said Core-1 positive microorganism or the
fraction of said Core-1 positive microorganism comprises at
least one of the carbohydrate structures selected from the
group comprising #1, #2, #3, #4 and/or #5 of FIG. 19 and/or
repeating units thereof.

7. The formulation according to any of the preceding
claims, wherein said Core-1 positive microorganism is a
Bacteroides and wherein said Core-1 positive Bacteroides is
recognized by at least one, preferably two, Core-1 specific
antibodies selected from the group consisting of

Nemod—TF1

Nemod—TF2
AT78-G/A7
HB-T1

HH8

wherein binding of said antibodies is periodate sensitive
showing reduced binding after periodate treatment.

8. The formulation according to claim 7, wherein said
Bacteroides is AG6 (DSM 18726), MU1 (DSM 18728) and/
or a AG6 or MU1 homolog, wherein said homolog is charac-
terized in that it is a Bacteroides, is recognized by at least two
Core-1 specific antibodies selected from the group consisting
of

Nemod—TF1
Nemod—TF2
AT78-G/A7
HB-T1

HHS

wherein binding of said antibodies is periodate sensitive
showing reduced binding after periodate treatment.

9. The formulation according to any of the preceeding
claims, which induces or enhances a humoral and/or a cellular
immune response against Core-1 in a human or animal, pref-
erably a cellular immune response comprising activation of
CD4 positive T cells of Th1 cells and/or CDS8 positive cyto-
toxic T cells.

10. The formulation according to claim 9, wherein said
Core-1 positive microorganism is obtained by chemical treat-
ment thereby exposing the Core-1 structure.

11. A core-1 positive microorganism, which is recognized
and thus bound by at least one Core-1 specific antibody upon
contact, wherein said Core-1 specific antibody is selected
from the group consisting of
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Nemod—TF1
Nemod—TF2
AT78-G/AT
HB-T1

HHS.

12. Core-1 positive microorganism according to claim 11,
wherein said Core-1 specific microorganism and/or Core-1
positive fraction or lysate thereof effectuates a specific immu-
nisation against Core 1 upon administration of said Core-1
specific microorganism, as can be determined as follows:

a) Said Core-1 positive microorganism is specifically rec-
ognized by at least one, preferably two Core-1 specific
antibodies selected from the group consisting of
Nemod—TF1
Nemod—TF2
A78-G/AT; and/or

b) said Core-1 specific microorganism and/or Core-1 posi-
tive lysate or fraction thereof is characterised as being
positive in at least one humoral immune response test as
defined in claim 24; and/or

¢) said Core-1 specific microorganism and/or Core-1 posi-
tive lysate or fraction thereof is characterised as being
positive in at least one cellular immune response test
against Core-1 as defined in claim 25.

13. Core-1 positive microorganism according to claim 11
or 12, wherein said microorganism is Core-1 positive and is
specifically recognized by at least two Core-1 specific anti-
bodies selected from the group consisting of

Nemod—TF1
Nemod—TF2
AT8-G/AT

wherein binding of said antibodies is periodate sensitive
showing reduced binding after periodate treatment.

14. Core-1 positive microorganism according to one of the
claims 11 to 13, wherein said Core-1 positive microorganism
comprises at least one of the carbohydrate structures selected
from the group comprising #1, #2, #3, #4 and/or #5 of FIG. 19
and/or repeating units thereof.

15. Core-1 positive microorganism according to at least
one of the claims 11 to 14, wherein said Core-1 positive
microorganism is Bacteroides and wherein said Core-1 posi-
tive Bacteroides is recognized by at least one, preferably two
Core-1 specific antibodies selected from the group consisting
of

Nemod—TF1
Nemod—TF2
AT78-G/AT
HB-T1

HHS8

wherein binding of said antibodies is periodate sensitive
showing reduced binding after periodate treatment.

16. Core-1 positive microorganism according to claim 15,
wherein said Bacteroides is AG6 (DSM 18726), MU1 (DSM
18728) and/or a AG6 or MUI homolog, wherein said
homolog is characterized in that it is a Bacteroides, is recog-
nized by at least two Core-1 specific antibodies selected from
the group consisting of

Nemod—TF1
Nemod—TF2
AT78-G/AT
HB-T1

HHS8

wherein binding of said antibodies is periodate sensitive
showing reduced binding after periodate treatment.
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17. Use of a Core-1 positive microorganism according to at
least one of the claims 11 to 16 and/or a Core-1 positive
fraction or lysate thereof for the manufacturing of a medica-
ment and/or nutraceutical for therapy or prophylaxis of a
tumor.

18. Use of the formulation according to at least one of the
claims 1 to 10, the Core-1 positive microorganism and/or the
Core-1 positive fraction or lysate thereof as defined in any of
the preceeding claims 11 to 16 for inducing or enhancing a
specific humoral and/or cellular immune response against
Core-1, the Core-1 antigen or Core-1 positive tumor cells
comprising administering to a human or an animal an effec-
tive amount of said formulation, said Core-1 positive micro-
organism and/or said Core-1 positive fraction or lysate
thereof.

19. Use according to claim 18, for inducing or enhancing a
Core-1 specific immune response in at least one human or
animal when administered and/or for providing a shield
against Core-1 positive cancer cells by having the potential to
destroy a Core-1 positive cancer cell and/or for reducing or
preventing the occurrence of a Core-1 positive disease, tumor
or metastasis and/or for reducing or preventing the spread or
metastasis of a Core-1 positive disease or tumor, and/or for
strengthening the immune system and/or improving an
immune response.

20. A method for isolating a Core-1 positive microorgan-
ism from a mixture of microorganisms, comprising

(a) bringing a Core-1 specific antibody into contact with a

mixture of microorganisms selected from the group con-
sisting of microorganisms from a healthy human and/or
patient, an animal, soil, food, and/or plants, and/or
microorganisms from the human gastrointestinal tract,
human stool, human blood, human tissue, and/or human
body fluids of healthy individuals and/or patients and

(b) isolating a microorganism bound by said Core-1 spe-

cific antibody.

21. Method according to claim 20, wherein said Core-1
specific antibody is selected from the group consisting of

Nemod—TF1
Nemod—TF2
A78-G/A7
HB-T1

HHS.

22. Method according to claim 20 or 21, comprising

(a) isolating a mixture of microorganisms comprising
whole bacteria from faeces samples,

(b) bringing a Core-1 specific antibody into contact with
said mixture of microorganisms,

(c) isolating a microorganism which binds to the Core-1
specific antibody under aerobic or anaerobic conditions
using magnetic particle separation,

(d) identifying the microorganism which is bound by
Nemod-TF2 or A78-G/A7, and by Nemod-TF1,
whereby said binding is periodate sensitive showing a
reduced binding after periodate treatment and

(e) testing the respectively identified microorganism for
the ability to induce or enhance an immune response
against Core-1 in at least one human or animal.

23. Method for identifying a suitable Core-1 positive
microorganism for use as a component of the formulation of
any of the preceeding claims comprising

(a) testing a microorganism for its binding to at least one
Core-1 specific antibody and



US 2010/0158952 Al

(b) testing the induction of an immune response in humans
or animals recognizing the Core-1 antigen and/or a
Core-1 positive tumor cell
thereby identifying a microorganism which is bound by at
least one Core-1 specific antibody when contacted and
wherein said microorganism induces or enhances an
immune response against Core-1 in at least one human
or animal, as characterized by being positive for at least
one humoral immune response test or one cellular
immune response test against Core-1 according to claim
24 or 25.
24. A humoral immune response test for testing the ability
of the formulation, or the Core-1 positive microorganism, or
the Core-1 positive fraction or lysate thereof according to any
of the preceeding claims to induce or enhance a humoral
immune response against Core-1 in a human or an animal,
comprising,
a) administering said formulation, said Core-1 positive
microorganism or said Core-1 positive lysate or fraction
thereof to a human or animal; and
b) isolating the antibody, antibodies in serum, or antibodies
gained from the serum, plasma or faeces; and
¢) testing the binding of the antibody, antibodies in serum,
or antibodies gained from serum, plasma or faeces, in
(j) an ELISA to glycoproteins comprising
a. asialoglycophorin and glycophorin or
b. asialoglycophorin and periodate treated asialogly-
cophorin or
c. asialoglycophorin and glycophorin and periodate
treated asialoglycophorin
whereby a positive humoral immune response against
Core-1 shows a binding of said antibody or antibodies to
asialoglycophorin which is significantly higher than the
binding to glycophorin and/or periodate treated asia-
loglycophorin, and a significantly higher binding to
asialoglycophorin than an antibody or antibodies
accordingly isolated from the same animal or human
before administration of said formulation, said Core-1
positive microorganism or said lysate or fraction
thereof’, and/or
(i1) an ELISA to carbohydrate structures coupled to
polyacrylamid (PAA conjugates) comprising Gal beta
1-3 GalNAc alphal-PAA, Gal beta 1-3 GalNAc beta
1-PAA, GlcNAc betal-2 Gal beta 1-3 GalNAc alpha
1-PAA, and preferably periodate treated Gal beta 1-3
GalNAc alphal-PAA, whereby a positive humoral
immune response against Core-1 shows a signifi-
cantly higher binding of said antibody or antibodies to
Gal beta 1-3 GalNAc alphal-PAA than of an antibody
or antibodies accordingly isolated from the same ani-
mal or human before administration of said formula-
tion, said Core-1 positive microorganism or said
lysate or fraction thereof; and/or

(iii) a flow cytometry test for the binding to cells com-
prising NM-D4 or NM-F9 and NM-wt or NM-H9
whereby a positive humoral immune response against
Core-1 shows a significantly higher binding of the
antibodies to NM-D4 or NM-F9 than to NM-wt or
NM-H9, and a significantly higher binding to NM-D4
or NM-F9 than an antibody or antibodies accordingly
isolated from the same animal or human before
administration of said formulation, said Core-1 posi-
tive microorganism or said lysate or fraction thereof;
and/or
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(iv) an immune fluorescence test for the binding to cells
comprising NM-D4 or NM-F9, and to NM-wt or NM-
H9, and preferably also to periodate treated NM-D4
or NM-F9 whereby a positive humoral immune
response against Core-1 shows a significantly higher
binding of a particular amount of the antibody or
antibodies to NM-D4 or NM-F9 than to NM-wt or
NM-H9 or periodate treated NM-D4 or NM-F9, and a
significantly higher binding to NM-D4 or NM-F9
than an antibody or antibodies accordingly isolated
from the same animal or human before administration
of said formulation, said Core-1 positive microorgan-
ism or said lysate or fraction thereof;

and/or
d) testing the activity of the antibody, antibodies in serum,

or antibodies gained from serum, plasma or faeces, com-

prising

(j) incubating a suitable amount of ZR75-1, NM-D4,
NM-F9, NM-H9, and/or NM-wt, labeled with a suit-
able amount of a marker such as europium or chro-
mium-51, with a suitable amount of an antibody, of
antibodies in serum, or of antibodies gained from the
serum, plasma or faeces, with a suitable amount of
complement for a suitable time and measuring the
lysis of the cells by determining the release of said
marker such as europium or chromium-51 after the
incubation whereby a positive humoral immune
response against Core-1 shows a significantly higher
lysis of NM-D4 or NM-F9 cells than of NM-wt or
NM-H9 or it shows a higher lysis of NM-D4, NM-F9,
or ZR-75-1, than a lysis without complement and/or
than a lysis without the antibody and/or than a lysis
with an antibody or antibodies which does not bind or
which binds less to NM-D4, NM-F9, or ZR-75-1,
and/or than a lysis of NM-D4, NM-F9, or ZR-75-1
with an antibody or antibodies accordingly isolated
from the same animal or human before administration
of said formulation, said Core-1 positive microorgan-
ism or said lysate or fraction thereof; and/or

(ii) incubating a suitable amount of ZR75-1, NM-D4,
NM-F9, NM-H9, and/or NM-wt, labeled with a suit-
able amount of a marker such as europium or chro-
mium-51, with a suitable amount of an antibody, of
antibodies in serum, or of antibodies gained from the
serum, plasma or faeces, with a suitable amount of at
least one immune effector cell or mixture of cells
comprising immune effector cells or peripheral blood
mononuclear cells for a suitable time, and measuring
the lysis of the cells by determining the release of said
marker such as europium or chromium-51 after the
incubation whereby a positive humoral immune
response against Core-1 shows a significantly higher
lysis of NM-D4 or NM-F9 cells than of NM-wt or
NM-H9 or it shows a higher lysis of NM-D4, NM-F9,
or ZR-75-1, than a lysis without the antibody and/or
than a lysis with an antibody or antibodies which does
not bind or which binds less to NM-D4, NM-F9, or
ZR-75-1, and/or than a lysis of NM-D4, NM-F9, or
ZR-75-1 with an antibody or antibodies accordingly
isolated from the same animal or human before
administration of said formulation, said Core-1 posi-
tive microorganism or said lysate or fraction thereof.

25. A cellular immune response test against Core-1 com-
prising
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a. loading a suitable amount of immature dendritic cells
comprising at least one dendritic cell, dendritic cells, or
a mixture of cells comprising at least one dendritic cell,
with a suitable amount of the Core-1 positive microor-
ganism, a Core-1 positive lysate or a fraction thereof, or
the formulation according to any of the preceeding
claims;

b. cultivation for an appropriate time and under an appro-
priate condition for maturation;

c. bringing into contact a suitable amount of said loaded
dendritic cells with a suitable amount of immune cells
comprising at least one immune cell, T cell, CD4+ T cell,
CD8+ T cell, amixture of cells comprising at least one T
cell, or peripheral blood mononuclear cells, which can
be activated or inhibited by a dendritic cell;

d. cultivation for an appropriate time and under an appro-
priate condition for activation or inhibition;

e. adding a suitable amount of dendritic cells for restimu-
lation comprising at least one dendritic cell, dendritic
cells, or a mixture of cells comprising at least one den-
dritic cell, loaded with a suitable amount of at least one
Core-1 carrying antigen or suitable control antigens;

f. cultivation for an appropriate time and under an appro-
priate condition for restimulation;

g. measuring the amount of secreted GM-CSF, [IFNgamma
and/or TNFalpha, whereby a positive cellular immune
response against Core-1 shows a significantly higher
GM-CSF, IFNgamma and/or TNFalpha secretion of said
immune cells restimulated with said dendritic cells
loaded with a Core-1 carrying antigen than the GM-CSF,
IFNgamma and/or TNFalpha secretion of correspond-
ing immune cells restimulated with corresponding
unloaded dendritic cells and/or a significantly higher
GM-CSF, IFNgamma and/or TNFalpha secretion of said
immune cells restimulated with said dendritic cells
loaded with a Core-1 carrying antigen than the GM-CSF,
IFNgamma and/or TNFalpha secretion of correspond-
ing immune cells restimulated with corresponding den-
dritic cells loaded with an antigen not carrying Core-1
and/or a significantly higher GM-CSF, IFNgamma and/
or TNFalpha secretion of said immune cells restimu-
lated with said dendritic cells loaded with asialoglyco-
phorin than the GM-CSF, IFNgamma and/or TNFalpha
secretion of corresponding immune cells restimulated
with corresponding dendritic cells loaded with glycoph-
orin or periodate-treated asialoglycophorin and/or a sig-
nificantly higher GM-CSF, IFNgamma and/or TNFal-
pha secretion of said immune cells restimulated with
said dendritic cells loaded with a lysate or fractions of
NM-D4 or NM-F9 than the GM-CSF, IFNgamma and/or
TNFalpha secretion of corresponding immune cells
restimulated with corresponding dendritic cells loaded
with a lysate of NM-wt or NM-H9.

26. A method of generating a functional dendritic cell
against Core-1 comprising bringing into contact a suitable
amount of a dendritic cell or a mixture of dendritic cells or a
mixture of cells comprising at least one dendritic cell with a
suitable amount of at least one compound selected from the
group consisting of

at least one Core-1 positive microorganism and/or a Core-1
positive lysate or fraction thereof as defined in any of the
preceeding claims;

a Core-1 carrying molecule or

a Core-1 positive tumor cell, lysate or fraction thereof
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to generate at least one functional dendritic cell against Core-
1.
27. A method of generating an activated T cell, T cells,a T
cell clone or a T cell line against Core-1 comprising
bringing into contact a suitable amount of at least one
functional dendritic cell against Core-1 according to
claim 26 with a suitable amount of at least one T cell or
a mixture of T cells or a mixture of cells comprising at
least one T cell; and
cultivating said T cell or mixture of T cells together with
said loaded functional dendritic cells according to claim
26 to activate or prime a T cell or T cells against Core-1.

28. The method according to claim 27, comprising either

(a) bringing into contact a suitable amount of at least one
functional dendritic cell against Core-1 according to
claim 26 loaded with said Core-1 positive microorgan-
ism, lysate, or fraction thereof, with a suitable amount of
at least one T cell or a mixture of T cells or a mixture of
cells comprising at least one T cell; and
(b) cultivating said T cell or mixture of T cells together with
said loaded functional dendritic cells for a suitable time
under a suitable condition to activate or prime a T cell or
T cells against Core-1; and

(c) adding a suitable amount of at least one functional
dendritic cell of claim 26 loaded with said Core-1 car-
rying molecule or Core-1 positiVe tumor cell, lysate or
fraction thereof for restimulation; and

(d) cultivation for an appropriate time and under an appro-

priate condition;
or
a) bringing into contact a suitable amount of at least one
functional dendritic cell against Core-1 according to
claim 26 loaded with said Core-1 carrying molecule or
Core-1 positive tumor cell, lysate or fraction thereof
with a suitable amount of at least one T cell or a mixture
of T cells or a mixture of cells comprising at least one T
cell; and
b) cultivating said T cell or mixture of T cells together with
said loaded function dendritic cells for a suitable time
under a suitable condition to activate or prime a T cell or
T cells against Core-1; and

¢) adding a suitable amount of at least one functional den-
dritic cell of claim 9 loaded with said Core-1 positive
microorganism, lysate or fraction thereof of any of the
preceeding claims for restimulation; and

d) cultivation for an appropriate time and under an appro-

priate condition.

29. A functional dendritic cell against Core-1, an activated
TcellorT cells against Core-1, a cell composition comprising
T cells against Core-1, a T cell line against Core-1, or a T cell
clone against Core-1 produced by a method according to any
of the preceeding claims which induces a humoral and/or a
cellular immune response against Core-1 positive cells and/or
diseases.

30. Use of the formulation and/or of the functional den-
dritic cell and/or of the activated T cell, T cells, T cell clone or
T cell line of any of the preceeding claims for manufacturing
a medicament and/or a nutraceutical for prophylaxis or
therapy of a tumor.

31. Use of a Core-1 positive microorganism and/or a frac-
tion thereof in vivo or in vitro for inducing or enhancing a
Core-1 specific immune response and/or for generating func-
tional dendritic cells or activated T cells, T cell lines or T cell
clones or antibodies against Core-1.
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32. An in vitro cellular immune response test against c.) cultivation in order to allow interaction of said immune

Core-1 comprising cells with said loaded dendritic cells;
. " . d.) adding a suitable amount of antigen presenting cells
a) Lofifimg at least one denc?rltlc‘cell with a ﬁrst Core-1 (APC) loaded with a suitable amount of at least one
positive compound, wherein said Core-1 positive com- second compound carrying Core-1, wherein said second
pound carries Core-1; compound is different from said first Core-1 positive

b.) bringing into contact a suitable amount of said at least compoupd; . . La

.. . . .. e.) cultivation for restimulation of said immune cells

one dendritic cell loaded with said Core-1 positive com- f.) determining the amount of restimulated immune cells.

pound with a suitable amount of immune cells which can
be activated or inhibited by a dendritic cell; ok kKK
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