
Use of MGC4504 The present invention concerns the use
of MGC4504 for the identification of pharmaceutical
substances. Further aspects of present invention
concern methods for the identification of said
substances and the use of MGC4504 for the preparation
of a medicament. Diabetes mellitus is a frequent
malfunction of the endocrine system. The term diabetes
comprises different forms of malfunctions of the
glucose and lipid metabolism having in common a
relative or absolute lack of insulin, as well as
impaired insulin action. Type 1 diabetes mellitus is
an autoimmune-mediated destruction of pancreatic
beta-cells resulting in insulin deficiency and
hyperglycemia. The most common form, type 2 diabetes
mellitus, is characterized by dysregulations in lipid
and glucose metabolism, associated with obesity,
insulin resistance and the metabolic syndrome.
Initially, the development of type 2 diabetes is
associated with insulin resistance, but normoglycemia
and normal pancreatic insulin secretion. Disease
progression is associated with hyperglycemia and loss
of pancreatic beta cell mass, finally also resulting
in insulin deficiency and hyperglycemia. With more
than 6% of the US population suffering from diabetes
(i.e. more than 18 million people in 2004) and future
predictions of increasing numbers worldwide, an ever
increasing population of diabetes patients has to be
faced, whose quality of life is severely affected. In
addition, diabetes carries a tremendous socio-economic
burden with high direct and indirect costs. Therefore,
there is a great need of novel pharmaceutical
substances for the prevention and/or the treatment of
diseases associated with or caused by diabetes. Thus,
it is the object of present invention to provide novel
means of identifying substances active in the
prevention and/or treatment of diabetes. This is
achieved by the use of MGC4504 protein, a functional
derivative or fragment thereof, or a nucleic acid
coding for said protein, derivative or fragment, for
theidentification of substances active in preventing
or treating a disease associated with or caused by a
malfunction of the glucose or lipid metabolism. The
present invention is based on results of the
inventors, for the first time providing evidence of
the implication of MGC4504 (Q9BUX1) in the
pathological processes underlying diabetes, especially
type 2 diabetes mellitus. So far, there has been no
knowledge of a potential implication of MGC4504 of
disease states associated with or caused by an
impaired carbohydrate or lipid metabolism. By showing
that MGC4504 expression levels are decreased in an
animal model of insulin resistance and type 2 diabetes
and providing experimental evidence that an increased
expression of MGC4504 leads to increased cellular
insulin sensitivity, the inventors demonstrated for
the first time the functional implication of MGC4504
in this physiological context. Thus, substances able
to modulate MGC4504 activity must be considered to
have a fundamental impact on the pathologic state and
progress of diseases associated or caused by
malfunctions of these mechanisms. MGC4504 (entry
Q9BUX1 in the trEMBL data base) is a protein of 222
amino acids containing a putative Chac-like domain (aa
32-208), but no transmembrane domains, according to
standard sequence predictions. MGC4504 amino acid
sequence is highly conserved between humans, rat and
mouse (> 85% amino acid identity). So far, no
molecular function has been assigned to MGC4504Jn
literature. The gene locus of MGC4504 is on chromosome
15. The genomic sequence of MGC4504 is publicly
available at the NCBI nucleotide-database under:
AC_020661 (SEQ ID No.3). The coding polynucleotide
sequence of the MGC4504 is available under the
following entry number at the NCBI
nucleotide-database: NM_0241 11 (sequence ID No.1).
The derived protein sequence is available under the
same following entry number at the NCBI
nucleotide-database: NM_0241 11 (sequence ID No.2).
NCBI is the National Centre for Biotechnology
Information (postal address: National Centre for
Biotechnology Information, National Library of
Medicine, Building 38A, Bethesda, MD 20894, USA;
internet address: www.ncbi.nhm.nih.gov). The use
according to present invention allows for the
identification of novel substances for the prevention
and/or treatment of diseases associated with an
impaired glucose orlipid metabolism. The use according
to present invention comprises the identification of
substances with the desired characteristics as well as
the further characterization of substances already
identified to be useful for the prevention and/or
treatment of diseases associated with an impaired
glucose or lipid metabolism (i.e. the use according to
present invention is useful for e.g. compound
screening as well as compound profiling). A substance
as to be employed for the different aspects of present
invention can be any biological or chemical substance
or natural product extract, either purified, partially
purified, synthesized or manufactured by means of
biochemical or molecular biological methods. A
substance considered as being active in preventing or
treating a disease associated with or caused by a
malfunction of the carbohydrate or lipid metabolism in
the sense of the different aspects of present
invention can be any substance having an influence of
one of the functions of MGC4504 or on the MGC4504
amount or steady state level in a cell or on MGC4504
expression. To this end, the substance can modulate
any of the functions of MGC4504 (e.g. those as defined
below). MGC4504 protein activity can be modulated by
the substance e.g by direct interaction and
interference of MGC4504 polypeptide/protein or
fragments thereof. The substance can also modulate
MGC4504 expression, e.g. on the level of transcription
(initiation, elongation, processing, etc), transcript
stability, translation. Moreover it can modulate the
posttranslational modification, protein folding etc.
of MGC4504. The substance can exert the above effects
directly or indirectly (indirectly meaning i.e. by
interfering (positively or negatively) with natural
signalling cascades having influence on MGC4504
function / protein activity / expression etc.).
Moreover the substance can also mimick MGC4504
activity (i.e. take over its function/role). A
fragment of MGC4504 can be any polypeptide or
polynucleotide that is shorter than the corresponding
wild type, e.g. shorter than homo sapiens (hs) MGC4504
according to the polypeptide of SEQ ID No.2 or one of
the polynucleotides according to SEQ ID No. 1 or SEQ
ID No. 3 or No. 14.A derivative of MGC4504 or of a
MGC4504 fragment can be any modification of an MGC4504
polynucleotide, polypeptide or of a fragment thereof.
Derivatives comprise, e.g. modifications of the amino
acid or nucleotide sequence or any other kind of
modification, such as a chemical or biological
modification e.g. leading to the stabilization of the
polypeptide or polynucleotide (such as
phosphoorothioate modifications or other kinds of
modifications of the nucleic acid backbone or of
exchanges of the bonds between amino acids, etc.), or
enabling a specific targeting of the polypeptide or
polynucleotide to certain cells or facilitating its
entry into or uptake by cells (such as cell-permeant
phosphopeptides, ortho coupling to cell-permeant
peptide vectors, e.g. based on the
antennapedia/penetratin, TAT, and signal-peptide based
sequences; or coupling to parts of ligands for
specific transporters or importers). A functional
fragment of MGC4504 is any fragment (either
polypeptide or polynucleotide), which exhibits at
least one of the functions of MGC4504. The term
"functional derivative" of MGC4504 comprises any kind
of modification of MGC4504 with respect to the
naturally occurring form (either polypeptide or
polynucleotide), which at least has one of the
functions of MGC4504. Present invention also comprises
functional derivatives of fragments of MGC4504.
Functions of MGC4504 comprise the capability of
improving / increasing insulin release from pancreatic
beta cells, improving/increasing insulin-stimulated
glucose disposal (e.g. glucose uptake; glycogen
synthesis and insulin sensitivity) influencing
cellular signalling pathways, for example, but not
limited to, insulin signalling or insulin action (e.g.
Akt phosphorylation, GLUT4 translocation, aPKC
activiation; activation of down-stream signaling
cascades leading to improved glucose uptake).
Functions of MGC4504 comprise also generally the
ability of MGC4504 (protein or nucleic acid) or
fragments thereof to interact with other molecules
(comprising, but not limited to, proteins, nucleic
acids, synthetic molecules) and preferably concern the
capability of increasing the insulin-stimulated
glucose uptake. One aspect of present invention
concerns a method for identifying substances active in
preventing or treating a disease associated with or
caused by a malfunction of the carbohydrate or lipid
metabolism comprising:a. Contacting a MGC4504 protein
with a test substance; and b. Determining whether the
substance modulates the activity of the MGC4504
protein. The term "activity of MGC4504" relates the
protein activity of MGC4504 protein, polypeptide or
fragments thereof (e.g. one of those as involved in
the functions defined above). Wherein a substance
capable of modulating MGC4504 activity is a substance
considered as active in preventing or treating a
disease associated with or caused by a malfunction of
the carbohydrate or lipid metabolism in the context of
present invention. The method can be a biochemical
assay using isolated MGC4504 or extracts comprising
MGC4504 or it can be a cellular assay. The modulation
can be a positive or a negative modulation of MGC4504
activity and comprises the (complete or partial)
activation (i.e. an increase of activity) as well as
the (complete or partial) inactivation of MGC4504
protein activity. According to preferred embodiment of
the different aspects of present invention, the
modulation of MGC4504 



is an activation (i.e. an increase of activity). A
test substance can be any of the substances as defined
above. Another aspect of present invention concerns a
method for identifying substances active in preventing
or treating a disease associated with or caused by a
malfunction of the carbohydrate or lipid metabolism
comprising: a. Contacting a cell, which has a
decreased amount or activity of MGC4504 with a test
substance; b. Determining whether the test substance
is able to increase the amount or activity of MGC4504
present in the cell..Wherein a substance able to
detectably increase the MGC4504 amount or activity is
considered a substance active in preventing or
treating a disease associated with or caused by a
malfunction of the carbohydrate or lipid metabolism.
According to one preferred embodiment, the substance
is capable of fully restoring the amount or activity
of MGC4504. A cell with a decreased amount or activity
of MGC4504 can be any cell with a detectably lower
amount or activity of MGC4504 (i.e. due to expression
of a mutant MGC4504 protein with lowered function, or
low level expression, etc.) in comparison to a
reference cell, e.g. a cell with full MGC4504 activity
(such as, for example HEK293). It can also be a cell
totally devoid of MGC4504 or MGC4504 activity (e.g.
due to expression of a loss of function MGC4504 mutant
protein or due to a complete lack of MGC4504
expression). These comprise cells naturally having
these characteristics as well as cells genetically
modified to exhibit these characteristics, such as,
e.g. genomic or inducible MGC4504 knock out cells, as
well as cells expressing a dominant negative mutant of
MGC4504, etc. Yet another aspect of present invention
concerns a method for identifying substances active in
preventing or treating a disease associated with or
caused by a malfunction of the carbohydrate or lipid
metabolism comprising: a. Contacting a nucleic acid
coding for a MGC4504 protein, derivative or fragment
thereof with a test substance in a transcriptionally
active system; b. Determining the amount of mRNA
coding for MGC4504 protein, derivative or fragment
thereof present in said system in presence of said
substance; c. Determining the amount of mRNA coding
for MGC4504 protein, derivative or fragment present in
said system in absence of said substance; d.
Determining whether the substance is capable of
modulating the amount of MGC4504 mRNA present in said
system. Wherein a substance capable of modulating and
preferably increasing the amount of MGC4504 mRNA
present in said system is considered a substance
active inpreventing or treating a disease associated
with or caused by a malfunction of the carbohydrate or
lipid metabolism. A transcriptionally active system is
any biochemical or cellular system, which at least has
the ability to perform a transcription reaction of a
transcription unit. Such systems are well known in the
art and comprise cells (e.g. usual laboratory strains
or cell lines as well as primary cultures of
eukaryotic or prokaryotic cells) as well as in vitro
transcription systems or kits (e.g. on basis of cell
extracts) which are also commercially available. The
determination of the mRNA amount present in the system
can be performed according to techniques well known in
the state of the art (etc. direct labelling of the
product by means of radioactive or fluorescent
labelling or product detection by use of specific
primers or probes etc.). Another aspect of present
invention concerns a method for identifying substances
active in the prevention or treatment of a disease
associated with or caused by a malfunction of the
carbohydrate or lipid metabolism comprising: a.
Contacting a nucleic acid coding for a MGC4504
protein, derivative or fragment thereof with a
substance in a translationally active system; b.
Determining the amount of MGC4504 protein, derivative
or fragment present in said system in presence of said
substance; c . Determining the amount of MGC4504
protein, derivative or fragment present in said system
in absence of said substance; d. Determining whether
the substance is capable of modulating the amount of
MGC4504 protein, derivative or fragment present in
said system. Wherein a substance capable of modulating
and preferably increasing the amount of MGC4504
protein, derivative or fragment present in said system
is considered to be a substance active in the
prevention or treatment of a disease associated with
or caused by a malfunction of the carbohydrate or
lipid metabolism.A translationally active system is
any biochemical or cellular system, which at least has
the ability to perform a translation reaction of a
transcript. Such systems are well known in the art and
comprise cells (e.g. usual laboratory strains or cell
lines as well as primary cultures of eucaryotic or
prokaryotic cells) as well as in vitro translation
systems (which are also commercially available, e.g.
as kits). For the in vitro translation of a
polynucleotide, the polynucleotide is subcloned in a
suitable vector, followed by the expression of the
polypeptide in suitable buffers and cell extracts
(e.g. reticulocyte lysate). Vectors, necessary
reagents and protocols with suitable conditions are
known in the art and commercially available. In the
context of present invention, the term ..polypeptide"
refers to a molecule i comprising amino acids bound to
each other by peptide bonds and which contain at least
10 amino acids coupled to each other in a linear mode.
Shorter molecules of this kind are referred to as
peptides. The term ..protein" refers to molecules
comprising at least one polypeptide chain but can also
refer to molecules comprising two or more polypeptide
chains associated or bound to each other. Thus, the
term ,,protein" comprises the term ..polypeptide". The
detection of the MGC4504 protein present in said
system can be performed according to techniques well
known in the art (e.g. direct radioactive or
fluorescent labelling of the translate or the
employment of specific antibodies, tagging of the
protein and detection of the tag, etc.). Another
aspect of present invention concerns a method for
identifying substances active in preventing or
treating a disease associated with or caused by a
malfunction of the carbohydrate or lipid metabolism
comprising: a. Providing a cell transfected with a
nucleic acid vector comprising the MGC4505 promoter or
a functional fragment thereof operationally coupled to
a reporter gene or a functional fragment thereof; b.
Providing a cell transfected with a control vector
which comprises a reporter gene or a functional
fragment thereof not being operationally coupled to a
functional MGC4504 promoter;c. Determining the
reporter gene activity of the cell according to a) and
b) in the absence of a substance; d . Determining the
reporter gene activity in the presence of said
substance; Wherein a substance capable of
significantly increasing reporter gene activity
according to a) without significantly increasing
reporter gene activity of b) (i.e. capable of
specifically increasing MGC4504 promoter activity) is
considered to be a substance active in the prevention
or treatment of a disease associated with or caused by
a malfunction of the carbohydrate or lipid metabolism.
A significant increase is any increase higher than the
standard deviation, preferably it is at least two
times as high as the standard deviation. The above
aspect of present invention is based on a typical
reporter gene assay commonly known in the art. To this
end, the promoter of choice is inserted into an
expression vector suitable for the type of host cell
chosen, upstream of the reporter gene of choice in
such a way as to allow for an expression of the
reporter gene if the promoter is active. The construct
is subsequently introduced into the host cell of
choice. Suitable methods for transformation or
transfection are well known in the art as well as
conditions for cell cultivation and detection of
reporter gene expression (see e.g. standard literature
listed below). Suitable conditions are well known in
the art as well as vectors, reporter genes and
necessary reagents, which are also commercially
available. A vector is a circular or linear
polynucleotide molecule, e.g. a DNA plasmid,
bacteriophage or cosmid, by aid of which
polynucleotide fragments (e.g. cut out from other
vectors or amplified by PCR and inserted in the
cloning vector) can specifically be amplified in
suitable cells or organisms. Expression vectors enable
the heterologous expression of a gene of interest
(e.g. a reporter gene), in the host cell or organism.
The type of cell or organism largely depends on the
aim and the choice lies within the knowledge of the
skilled artisan. Suitable organisms for the
amplification of a nucleic acid are e.g. mostly single
cell organisms with high proliferation rates, like
e.g. bacteria or yeast. Suitable organisms can also be
cells isolated and cultivated frommulticellular
tissues, like e.g. cell lines generated from diverse
organisms (e.g. SF9 cells from Spodoptera Frugiperda,
etc.). -Suitable cloning vectors are known in the art
and commercially available at diverse biotech
suppliers like, e.g. Roche Diagnostics, New England
Biolabs, Promega, Stratagene and many more. Suitable
cell lines are e.g. commercially available at the
American Type Culture Collection (ATCC). For the
heterologous expression of a protein or polypeptide,
the cell can be any prokaryotic or eucaryotic cell
capable of being transfected with a nucleic acid
vector and of expressing the gene of interest, e.g. a
reporter gene. These comprise principally 



primary cells and cells from a cell culture,
preferably an eukaryotic cell culture comprising cells
derived either from multicellular organisms and tissue
(such as HEK293, RIN-5F, HeLA, CHO, COS, SF9 or 3T3
cells) or single cell organisms such as yeast (e.g. S.
pombe or S. cerevisiae), or a prokaryotic cell
culture, preferably Pichia or E. coli. Cells and
samples derived from tissue can be gained by
well-known techniques, such as taking of blood, tissue
punction or surgical techniques. Within the context of
present application, the term "transfection" refers to
the introduction of a nucleic acid vector into a host
cell (either prokaryotic or eukaryotic) and comprises
thus the term "transformation". The transfection can
be a stable or transient transfection. The MGC4504
promoter is a part of the MGC4504 gene able to drive
expression of a gene product of interest if introduced
into a suitable expression vector upstream of the
coding sequence of the gene product. Preferably, the
MGC4504 promoter comprises or consists of the sequence
according to nucleotides 84361 - 88681 of the sequence
according to SEQ ID No.3/NCBI accession number
AC020661 [nucleotides 84361 - 88681 correspond to
nucleotide positions -4377 / +1]. A functional
fragment of the MGC4504 promoter is any fragment of
the MGC4504 promoter that is able to drive expression
of a gene product of interest if introduced into a
suitable expression vector upstream of the coding
sequence of the gene product. Preferable fragments
comprise functional fragments of the MGC4504 promoter
according to nucleotides 84361 - 88681 of SEQ ID
No.3.A reporter gene can be any gene that allows for
an easy quantification of its gene product. A vast
variety of reporter genes for eukaryotic or
prokaryotic hosts as well as detection methods and
necessary reagents are known in the art and
commercially available. These comprise e.g. the genes
of beta Lactamase (lacZ), Luciferase, Green or Blue
fluorescent protein (GFP or BFP), DsRed, HIS3, URA3,
TRP1 or LEU2 or beta Galactosidase. These genes encode
proteins which can be easily detected by means of a
visible (colour or luminescent) reaction (e.g. lacZ,
Luciferase). These comprise gene-products which can be
easily detected by means of a visible (colour or
luminescent) reaction or gene-products conferring
resistance towards antibiotics like Ampicillin or
Kanamycin when expressed. Other reporter gene-products
enable the expressing cells to grow under certain
conditions like e.g. auxotrophic genes. A functional
fragment of a reporter gene is any fragment of a given
reporter gene that allows for an easy quantification
of its gene product. Within the context of the above
aspect of present invention the control vector can be
any suitable vector which comprises a reporter gene or
functional fragment thereof, but wherein reporter gene
expression is not driven by a (functional) MGC4504
promoter. This can e.g. mean that the reporter gene or
functional fragment thereof is not operationally
coupled to a functional MGC4504 promoter (i.e. either
totally devoid of an MGC4504 promoter, comprises a non
functional MGC4504 promoter or promoter fragment or
wherein the coupling of promoter and reporter gene is
not functional). This can also mean that the reporter
gene or functional fragment thereof is operationally
coupled to another promoter than the MGC4504 promoter
(e.g. SV40 or another standard promoter). The
functional vector and the control vector can also be
transfected to the same cell, but in which case the
reporter genes need to be different. Another aspect of
present invention concerns the use of a means for the
detection of MGC4504 for diagnosing a disease or a
predisposition for a disease associated with or caused
by a malfunction of the carbohydrate or lipid
metabolism in an isolated sample of an individual.The
diagnosis can e.g. comprise 1. The detection of the
amount of MGC4504 (protein or mRNA) present in the
isolated sample; wherein a lowered amount in
comparison to a reference sample indicates the
predisposition or the disease. 2. The detection of the
activity of MGC4504 present in the isolated sample;
wherein a lowered activity in comparison to a
reference sample is indicative of the predisposition
or the disease. 3. The detection of a mutation within
the MGC4504 protein/gene/coding sequence/promotor etc.
leading to a lowered amount or a lowered activity or
malfunction of MGC4504, wherein the detection of the
mutation is indicative of the predisposition or the
disease. Wherein the reference sample can for example
be an isolated sample having an average activity or
amount of MGC4504 and/or a sample of a donor not
having a disease or a predisposition for a disease
associated with or caused by a malfunction of the
carbohydrate or lipid metabolism. The means for the
detection of MGC4504 can be any means able to
specifically detect MGC4504 polypeptide/protein or
nucleic acid present in a biological sample. A means
to detect MGC4504 protein or polypeptide can be any
means able to specifically detect either wildtype
MGC4504 protein/polypeptide and can also be a means to
detect specifically MGC4504 protein/polypeptide
harbouring one or more mutations regarding the size or
the amino acid sequence in comparison to a wild type
polypeptide/protein. A preferred example of such a
means comprises or is an antibody able to specifically
detect MGC4504 protein, e.g. for use in
immunohistological or immunohistochemical techniques
(e.g. detection of MGC4504 protein or certain
mutations thereof in histological tissue sections or
MGC4505 protein immobilized on suitable carriers like
membranes, chips, ELISA plates etc.)The means to
detect MGC4504 nucleic acid can e. g. be a means to
detect MGC4504 mRNA /cDNA or genomic DNA, either
wildtype or also harbouring one or more mutations
regarding their length or their nucleic acid sequence
in comparison to a wild type MGC4504 nucleic acid. The
means can e.g. be a means to specifically detect
and/or quantify MGC4504 mRNA and preferably comprises
or is a specific MGC4504 nucleic acid probe or a
primer set capable of amplifying MGC4504 DNA or, e.g.
for use in PCR sequencing (for the detection of
Mutations in the nucleotide sequence) or capable of
amplifying MGC4504 cDNA, e.g. for use in RT PCR (for
the detection and/or quantification of MGC4504 mRNA
expression). Another means can e.g. be a nucleic acid
probe able to specifically hybridize to MGC4504 mRNA
or cDNA under standard conditions, e.g. for use in
Northern Blot or Chip hybridization techniques. The
term wild type refers to the genotype or phenotype
that is found in nature or in the standard laboratory
stock for a given organism. According to one preferred
embodiment, the wildtype sequences of MGC4504 are the
sequences according to SEQ ID No. 1,2,3 or 14. The
design and synthesis of suitable primers is well known
in the art (see also above). According to a preferred
embodiment of present invention, the means is a primer
set for the amplification of MGC4504 nucleic acid, and
preferably a set of primers comprising at least one of
the primers according to SEQ ID No. 8 and/or 9.
According to a further preferred embodiment of present
invention, the means is a probe for the detection of
MGC4504 nucleic acid and preferably a probe having the
sequence according to SEQ ID No.10.The design and
synthesis of suitable probes is well known in the art
(see also standard literature below). According to yet
another preferred embodiment of present invention, the
means is an antibody for the specific detection of
MGC4504 protein or polypeptide. The preparation of
suitable antibodies or functional fragments thereof is
well known in the art as well, e.g. by immunizing a
mammal, for example a rabbit, with MGC4504 protein or
a fragment thereof, where appropriate in the presence
of, for example, Freund's adjuvant and/or aluminum
hydroxide gels (see, for example, Diamond, B.A. et al.
(1981) The New England Journal of Medicine:
1344-1349). The polyclonal antibodies which areformed
in the animal as a result of an immunological reaction
can subsequently be isolated from the blood using
well-known methods and, for example, purified by means
of column chromatography. Monoclonal antibodies can,
for example, be prepared in accordance with the known
method of Winter & Milstein (Winter, G. & Milstein, C.
(1991) Nature, 349, 293-299). Suitable procedures to
produce monoclonal antibodies are well known in the
art as well (see e.g. literature for standard methods
listed below). In the context of present invention,
the term antibody or antibody fragment comprises also
antibodies or antigen-binding parts thereof, which
have been prepared recombinantly and, where
appropriate, modified, such as chimaeric antibodies,
humanized antibodies, multifunctional antibodies,
bispecific or oligospecific antibodies,
single-stranded antibodies and F(ab) or F(ab)2
fragments (see, for example, EP-B1-0 368 684, US
4,816,567, US 4,816,397, WO 88/01649, WO 93/06213 or
WO 98/24884). Isolated samples comprise any kind of
biological samples isolated from an individual, e.g.
cells, preparations, sections or parts of tissue or
organs (e.g. muscle, pancreas, brain, blood, liver,
spleen, kidney, heart, blood vessels, etc.). Isolated
samples can be gained by well-known techniques, such
as taking of blood, tissue punction or surgical
techniques. The preparation of cell- or tissue
extracts is well known to the person of skill in the
art (see e.g. also the standard literature listed
below). Another aspect of present invention concerns
the use of a means for the detection of MGC4504 for
the manufacture of a diagnostic kit for the
identification of a disease or a predisposition for a
disease associated with or caused by malfunctions of
the 



carbohydrate and/or lipid metabolism. Another aspect
of present invention concerns a method of diagnosing a
predisposition for or a malfunction of the
carbohydrate and/or lipid metabolism and comprises
analyzing the amount of MGC4504 present in an isolated
sample of an individual, wherein a lowered MGC4504
amount in comparison to one or more reference samples
is indicative of the predisposition or malfunction.
Within the context of the different aspects of present
invention, the individual can be any living being and
is preferably a mammal and more preferably a human
being.The analysis of the amount of MGC4504 can for
example be an analysis of the mRNA amount present in
the sample, e.g. by means of Northern Blot analysis,
Chip analysis (like cDNA microarrays) or quantitative
RT PCR. The analysis can also be an analysis of the
protein amount present in the sample, e.g. by means of
techniques employing specific antibodies like ELISA,
Western Blotting, Chip techniques (like protein
microarrays), etc. Yet another aspect of present
invention concerns a method of diagnosing a disease or
a predisposition for a disease associated with or
caused by a malfunction of the carbohydrate and/or
lipid metabolism comprising analyzing an isolated
sample of an individual for mutations of MGC4504 in
comparison to a reference sequence of MGC4504, wherein
the presence of a mutation is indicative of the
disease or the predisposition. Mutations, i.e.
deviations from the most frequently found genotype
(also called the wildtype with respect to a gene) are
well known in the art. These comprise, among others,
single nucleotide polymorphisms (SNPs, i.e. variants
of a given nucleotide sequence with exchanges at
single nucleotide positions), polymorphisms of
lengths, deletions, inversions etc. Genetic mutations
can effect gene expression or protein function and
they can therefore be implicated in the onset and
predisposition for certain diseases. Due to the
implication of MGC4504 in pathological processes
underlying diabetes found out by the inventors,
mutations of the MGC4504 gene, and especially those
affecting MGC4504 expression and/or function and/or
activity, are bound to have a high impact on diseases
associated with or caused by malfunctions of the
carbohydrate and/or lipid metabolism. The diagnostic
methods can be performed according to any known method
for detecting MGC4504, e.g. by use of one of the above
means of detecting MGC4504 in a sample. The mutations
can e.g. be analyzed on a genomic level, e.g. by means
of the molecular biological analysis of the MGC4504
gene (such as Southern Blotting, genomic sequencing
techniques, mass spectroscopic analysis of the
sequence, DNA Microarrays etc.). The mutations can
also be analyzed on the level of the expressedmRNA or
protein, e.g. by means of sequencing of the cDNA (e.g.
on the basis of RT PCR) or by protein sequencing
techniques or usage of specific antibodies. The
reference sample can be a sample as defined above. A
reference sequence can e.g. be the MGC4504 wild type
sequence (see e.g. above) and/or the MGC4504 sequence
found in most individuals not having the above disease
or predisposition therefore (in this case, the
reference sequence can also be sequence not present in
biggest part of the population but in biggest part of
population not having the above disease or
predisposition therefore; in this case the wild type
sequence is associated with an increased risk for
developing said disease). According to a preferred
embodiment the reference sequence is one of the wild
type sequences of MGC4504 (see above). According to a
preferred embodiment of said aspect of present
invention, the mutations are mutations leading to a
lowered amount of MGC4504 and/or activity or to a
complete lack of MGC4504 and/or a total lack of
activity. Another aspect of present invention concerns
a method of diagnosing a predisposition for or a
malfunction of the carbohydrate and/or lipid
metabolism and comprises analyzing the activity of
MGC4504 present in an isolated sample of an
individual, wherein a lowered MGC4504 activity in
comparison to one or more reference samples is
indicative of the predisposition or malfunction. The
activity can be any protein activity implied in one of
the functions of MGC4504 as defined above. The
activity can be measured directly or indirectly (e.g.
by analyzing the intensity or extent of one or more of
the functions of MGC4504). Another aspect of present
invention concerns a kit for the identification of a
disease or predisposition for a disease associated
with or caused by malfunctions of the carbohydrate or
lipid metabolism comprising at least one means for the
detection of MGC4504. In the context of the present
invention, a kit (also known as "kit of parts") is
understood to be any combination of one or more of the
components identified in this application,which are
combined, coexisting spatially, to a functional unit,
and which can contain further components. In the
context of present invention, the kit comprises at
least a means for the detection of MGC4504, suitably
together with suitable buffers and/or reagents for
detecting MGC4504 and/or sample preparation, and
optionally a handling manual for performing the
respective detection technique. The means can be any
means as defined above and preferably comprises or is
a specific MGC4504 nucleic acid probe or a primer set
capable of amplifying a MGC4504 nucleic acid or a
specific MGC4504 antibody. Another aspect of present
invention concerns a method of adapting the medication
for the treatment or prevention of a disease
associated with or caused by malfunctions of the
carbohydrate and/or lipid metabolism, wherein an
isolated sample of an individual is analysed for a
mutation of MGC4504 in comparison to a reference
sequence and/or a decreased amount and/or activity of
MGC4504 in comparison to a reference sample, wherein
the dosage is adapted if a mutation and/or a decreased
amount and/or activity of MGC4504 is present in the
sample. The adaptation of the medication can e.g. be
the adaptation of the kind of medication applicable
for the individual, i.e. for example the determination
whether the individual can be at all administered or
effectively treated with a substance (e.g., an
agonist, antagonist, peptidomimetic, protein, peptide,
nucleic acid, small molecule, or other drug candidate)
or a specific class of substances (e.g., substances of
a type which directly increase MGC4504 protein
activity or substances belonging to a subset of
chemical compounds with a common structural motif) to
treat or prevent a disease associated with or caused
by malfunctions of the carbohydrate and/or lipid
metabolism. According to another example the
adaptation of the medication can be the adaptation of
the dosage of a given medicament/substance or class of
substances. Substances which have a stimulatory or
inhibitory effect (and preferably a stimulatory
effect) on MGC4504 expression or activity (e.g.,
MGC4504 gene expression) as identified by a screening
assay can be used for preparing a pharmaceutical which
isuseful for the treatment or prevention of a disease
associated with or caused by malfunctions of the
carbohydrate and/or lipid metabolism (e.g., disorders
involving cells or tissues in which MGC4504 is
expressed, such as myocytes associated with aberrant
or a lack of MGC4504 activity). In conjunction with
such treatment, the pharmacogenomics (i.e. the study
of the relationship between an individual's genotype
and that individual's response to a foreign compound
or drug) of the individual may be considered.
Differences in metabolism of therapeutics can lead to
severe toxicity or therapeutic failure by altering the
relation between dose and blood concentration of the
pharmacologically active drug. Thus, the
pharmacogenomics of the individual permits the
selection of effective agents (e.g., drugs) for
prophylactic or therapeutic treatments based on a
consideration of the individual's genotype. Such
pharmacogenomics can further be used to determine
appropriate dosages and therapeutic regimens.
Accordingly, the activity of MGC4504 protein,
expression of MGC4504 nucleic acid, or mutation
content of MGC4504 genes in an individual can be
determined to thereby select appropriate agent(s) for
therapeutic or prophylactic treatment of the
individual. Yet another aspect of present invention
concerns the use of MGC4504 or a functional fragment
or derivative thereof or a composition comprising
MGC4504 or a functional fragment or derivative thereof
for the manufacture of a medicament for the treatment
or prevention of a disease associated with or caused
by a malfunction of the carbohydrate or lipid
metabolism. Further aspects of present invention
concern the use of a substance modulating the activity
of MGC4504 for the manufacture of a medicament for the
treatment or prevention of a disease associated with
or caused by a malfunction of the carbohydrate and/or
lipid metabolism and a method of treating an
individual suffering from a disease associated with or
caused by a malfunction of the carbohydrate and/or
lipid metabolism comprising administering a substance
modulating the activity of MGC4504 in the individual
To this end, MGC4504 or fragments or derivatives
thereof may either be used in the form of a
polypeptide or peptide or an oligo- or polynucleotide.
Useful are suitable modifications or additives for
ensuring or facilitating its targeting to the site of
need andits entering the cell or its stability. On the
other hand, a local application, such as a
subcutaneous, sub dermal or intramuscular injection,
etc. or the like is also possible for ensuring its
targeting to the site of need. Other useful additives
include salts, buffers or the like for its
stabilization, etc. The MGC4504 polynucleotide or
functional fragment or derivative thereof can e.g. be
put into a suitable vector that ensures its
intracellular expression or also its targeting into a
cell. A cell type specific expression can be ensured
using appropriate 



promoters/enhancers of cell type or tissue-specific
genes, which are known in the art. The use of MGC4504
oligonucleotides is also possible. For the production
of a medicament the active ingredients are usually
formulated with suitable additives or auxiliary
substances, such as physiological buffer solution,
e.g. sodium chloride solution, demineralized water,
stabilizers, such as protease or nuclease inhibitors,
preferably aprotinin, e-aminocaproic acid or pepstatin
A or sequestering agents such as EDTA, gel
formulations, such as white vaseline, lowviscosity
paraffin and/or yellow wax, etc. depending on the kind
of administration. Suitable further additives are, for
example, detergents, such as, for example, Triton
X-100 or sodium deoxycholate, but also polyols, such
as, for example, polyethylene glycol or glycerol,
sugars, such as, for example, sucrose or glucose,
zwitterionic compounds, such as, for example, amino
acids such as glycine or in particular taurine or
betaine and/or a protein, such as, for example, bovine
or human serum albumin. Detergents, polyols and/or
zwitterionic compounds are preferred. The
physiological buffer solution preferably has a pH of
approx. 6.0-8.0, preferably a pH of approx. 6.8-7.8,
in particular a pH of approx. 7.4, and/or an
osmolarity of approx. 200-400 miiliosmol/liter,
preferably of approx. 290-310 milliosmol/Iiter. The pH
of a medicament is in general adjusted using a
suitable organic or inorganic buffer, such as, for
example, preferably using a phosphate buffer, tris
buffer (tris (hydroxymethyl)aminomethane), HEPES
buffer ([4-(2-hydroxyethyl)piperazino]ethanesulphonic
acid) or MOPS buffer (3-morpholino-i-propanesuIphonic
acid). The choice of the respective buffer in general
depends on the desired buffer molarity. Phosphate
buffer is suitable, for example, for injection and
infusion solutions (see also Remington 's
Pharmaceutical Sciences, 17th Edition, 1985 (for
physiologically tolerable salts (anorganic or
organic), see esp. p. 1418). The medicament can be
administered in any suitable conventional manner, e.g.
by means of oral dosage forms, such as, for example,
tablets or capsules, by means of the mucous membranes,
for example the nose or the oral cavity, in the form
of dispositories implanted under the skin, by means of
injections, infusions or gels which contain the
medicaments according to the invention. It is further
possible to administer the medicament locally in order
to treat the particular disease as described above, if
appropriate, in the form of liposome complexes.
Furthermore, the treatment can be carried out by means
of a transdermal therapeutic system (TTS), which makes
possible a temporally controlled release of the
medicaments. TTS are known for example, from EP 0 944
398 A 1, EP 0 916 336 A 1, EP 0 889 723 A 1 or EP 0
852 493 Al Administration should suitably be performed
in a way that allows for targeting of MGC4504 to the
site of action (e.g. muscular, brain or pancreatic
tissue), e.g. by systemic administration of MGC4504
derivatives or formulations targeting themselves to
site of need or local (e.g. intramuscular) application
of formulation containing MGC4504 or fragments or
derivatives thereof. Injection solutions are in
general used if only relatively small amounts of a
solution or suspension, for example about 1 to about
20 ml, are to be administered to the body. Infusion
solutions are in general used if a larger amount of a
solution or suspension, for example one or more
litres, are to be administered. Since, in contrast to
the infusion solution, only a few milliliters are
administered in the case of injection solutions, small
differences from the pH and from the osmotic pressure
of the blood or the tissue fluid in the injection do
not make themselves noticeable or only make themselves
noticeable to an insignificant extent with respect to
pain sensation. Dilution of the medicament according
to the invention before use is therefore in general
notnecessary. In the case of the administration of
relatively large amounts, however, the medicament
according to the invention should be diluted briefly
before administration to such an extent that an at
least approximately isotonic solution is obtained. An
example of an isotonic solution is a 0.9% strength
sodium chloride solution. In the case of infusion, the
dilution can be carried out, for example, using
sterile water while the administration can be carried
out, for example, via a so-called bypass. Another
aspect of present invention concerns a method of
treating an individual suffering from or having a
predisposition for a disease associated with or caused
by an impaired carbohydrate or lipid metabolism
comprising modulating and preferably increasing amount
or activity of MGC4504. This can method can comprise
administering to an individual in need thereof an
effective amount of MGC4504 protein or nucleic acid or
endogenously increasing the MGC4504 steady state level
(e.g. by application of a substance able to increase
the amount of MGC4504 at the site of need or by
somatic gene therapy using suitable vectors). A
further aspect of present invention concerns the use
of a cell heterologously expressing MGC4504 for the
identification of substances active in the treatment
or prevention of diseases associated with or caused by
malfunctions of the carbohydrate or lipid metabolism.
According to a preferred embodiment, the cell is a
transgenic cell. According to another aspect of
present invention a transgenic non-human animal
heterologously expressing MGC4504 can be used for the
identification of substances active in the treatment
or prevention of diseases associated with or caused by
malfunctions of the carbohydrate or lipid metabolism.
A transgenic cell/animal is a cell/animal that carries
in its genome a transgene in addition to its normal
set of genes. The production of transgenic cells and
animals as well as the necessary vector constructs is
well known in the art (for an overview see e.g. Gene
targeting: A Practical Approach, 2nd Ed., Joyner AL,
ed. 2000. IRL Press at Oxford University Press, New
York; Manipulating the Mouse Embryo: A Laboratory
Manual. Nagy, A, Gertsenstein, M., Vintersten, K.,
Behringer, R., 2003, Cold SpringHarbor Press, New
York; Transgenic Animal Technology: A Laboratory
Handbook, Pinkert CA, ed., 1994, Academic Press., New
York) and their production is also offered as a
commercial service by several suppliers e.g. (The
Jackson Laboratory, Bar Harbor, Maine, USA). According
to the different aspects of present invention, the
transgene can be MGC4504 or a fragment or derivative
thereof, either functional or with an impaired or
abolished function. According to another preferred
embodiment of present invention, a modified cell,
having a lower MGC4504 activity as compared to its
unmodified state, is used. This way, it can be tested,
if the chemical compounds to be tested are able to
enhance or restore the lowered or totally abolished
MGC4504 activity. The modification can be any type of
modification (stable or transient, preferably stable),
that leads to a decrease of MGC4504 activity (i.e. its
ability to interact with other molecules, its ability
to increase insulin sensitivity of cells etc.),
MGC4504 transcript steady state level (i.e. by
activation of MGC4504 transcription or transcript
stabilization) or MGC4504 protein steady state level
(i.e. by activation of MGC4504 translation or its
posttranslational processing; by modulation of MGC4504
posttranslational modification or by activation of its
stabilization or by inhibition of its degradation).
This can for example be achieved by using dominant
negative mutants of MGC4504, antisense
oligonucleotides, RNAi constructs of MGC4504, by
generating functional or genomic MGC4504 knock outs
(which can e.g. be inducible) or other suitable
techniques known within the state of the art. For an
overview of the above techniques, see for example:
Current protocols in Molecular biology (2000) J.G.
Seidman, Chapter 23, Supplement 52, John Wiley and
Sons, Inc.; Gene Targeting: a practical approach
(1995), Editor: A.L. Joyner, IRL Press; Genetic
Manipulation of Receptor Expression and Function,
2000; Antisense Therapeutics, 1996; Scherr et al,
2003. According to another aspect of present invention
concerns the use of a MGC4504 knock-out cell or
non-human knockout animal for the identification of
substances active in the treatment or prevention of
diseases associated with or caused by malfunctionsof
the carbohydrate or lipid metabolism. The knockout can
be a genomic knockout or a functional knockout.
Suitable cell lines for the generation of knockouts
are well known in the state of the art and protocols
for the generation of knockouts comprise for example
those disclosed in Current protocols in Molecular
Biology (2000) J.G. Seidman, Chapter 23, Supplement
52, John Wiley and Sons, Inc; or Gene targeting: A
Practical Approach, 2nd Ed., Joyner AL, ed. 2000. IRL
Press at Oxford University Press, New York;
Manipulating the Mouse Embryo: A Laboratory Manual.
Nagy, A, Gertsenstein, M., Vintersten, K., Behringer,
R., 2003, Cold Spring Harbor Press, New York.
Moreover, knockouts of genes of interest are offered
as a service by commercial suppliers (e. g. The
Jackson Laboratory, Bar Harbor, Maine, USA). Another
aspect of present invention concerns a high throughput
screen based on a method according to one of the above
novel methods for the identification of active
substances (such methods are also called "assays").
Analytical methods or analytical systems, so-called
assays, which are used to measure the activity or
concentration of defined target molecules (so-called
targets, mostly proteins or nucleic acids) as
parameter for the effectiveness of a potential
pharmaceutical compound, are well known in the state
of the art. Assays comprise for example biochemical
analytical methods or systems using isolated or partly
isolated components that are put together to a
reaction mixture within a defined space and time, in
which the effectiveness of the potential
pharmaceutical compounds can be tested. Other examples
of assays comprise biochemical analytical methods or 



systems, in which the activity of the target molecule
and the effectiveness of a potential to influence this
activity, can be determined within a cell. An assay
can be any type of analytical method or system to
monitor a biological process (see e.g. the above
analytical methods). Suitably, molecular cascades and
mechanisms representing parts of physiological
metabolic pathways but also of pathological conditions
are reproduced in cellular or biochemical (in vitro)
systems. The pharmacological activity of a potential
pharmaceutical compound can thus be determined
according to its capability of interfering with or
modulating these cascades or mechanisms.For the use in
drug screening, especially the high throughput
screening for novel pharmaceutical compounds, the
assay needs to be reproducible and is preferably also
scalable and robust. In the scope of present
invention, high throughput screen means, that a method
according to present invention is performed in a very
small scale, e.g. on 96, 386 or 1536 well plates in
samples of very small volume in the range of few
milliliters down to few nanoliters or even less. Thus,
a very large amount of samples can be analyzed in a
short time. High throughput screening mostly comprises
the screening of up to approximately 500.000 different
compounds for certain ability by means of one single
assay. The assay is preferably suitable for high
throughput screening of chemical substances for their
ability of modulating the activity of the target
molecule under investigation. The type of assay
depends e.g. on the type of target molecule used (e.g.
polypeptide or polynucleotide) and the "read out",
i.e. the parameter, according to which the activity of
the target molecule is determined (see below).
Different types of assays are commonly known in the
state of the art and commercially available from
commercial suppliers. Suitable assays for different
purposes encompass radio isotopic or fluorescent
assays, for example fluorescence polarization assays
(for measuring the interaction of a labelled member
with a non-labelled member (e.g. the interaction of
labelled protein receptors with their unlabeled
ligands). More examples include cell based assays,
wherein a cell line stably (inducible or not;
chromosomal or episomal) or transiently expresses a
recombinant protein of interest. These assays comprise
e.g. reporter gene assays, wherein the regulation of a
certain promoter or a signal transduction pathway of a
member of a signal transduction cascade is measured
according to the activity of a reporter enzyme, the
expression of which is under the control of said
certain promoter. For this type of assay, a
recombinant cell line has to be constructed containing
the reporter gene under the control of a defined
promoter that is to be investigated itself or that is
regulated by the signalling cascade under
investigation. Suitable reporter enzymes are commonly
known within the state of the art and comprise
different types of luciferase or b-galactosidase.
Suitable cell lines depend on the aim of the assay but
comprise mostly cell lines that are easy to transfect
and easy to cultivate, such as, e.g. HEK293, HeLA,
COS, CHO, NIH-3T3, etc. Assays for measuring the
intracellular ion level comprise e.g. FLIPR
(fluorometric imaging plate reader, commercially
available from Molecular Devices) assays, wherein an
argon laser light source combined with a cooled CCD
camera allows for parallel measurements in 384 well
plates transient ion signals (such as Ca2+, etc)
within cells (e.g. neuronal cells or other cells (e.g.
cells recombinantly or naturally expressing certain
ion channels). FLIPR assays allow e.g. for monitoring
of intracellular calcium using certain fluorochromes
or detecting membrane potential changes or monitoring
of membrane polarization using specific FLIPR assay
kits. For the monitoring of other intracellular ions,
e.g. zinc or sodium, other dyes known in the state of
the art can be used. Other types of assays and other
types of read outs are commonly known to persons with
skills in the art. For the measurement of cAMP levels,
e.g. ALPHAScreen(tm), fluorescence polarization or
HTRF technology are suitable. For the determination of
ion channel activity (which control e.g. intracellular
ion concentrations and can thus be employed for
measurement of intracellular ion concentrations) e.g.
membrane potential sensitive assays and dyes can be
used. For measurement of GPCR activity, e.g. cAMP
measurement, for example by means of the
AlphaScreen(tm) cAMP detection system by Packard
Bioscience, Ca2+ mobilization-assays or reporter gene
assays are suitable. For determination of protein
phosphorylation e.g. kinase activity, fluorescence
polarization assays are suitable, e.g. commercially
available by Panvera; moreover HTRF (homogeneous time
resolved fluorescence, Cis Bio), LANCE assays (Perkin
Elmer Life Science) or the amplified luminescence
proximity homogeneous assay (ALPHAScreen(tm) by
Packard BioScience) are applicable. Other types of
assays and other types of "read out" are well known in
the state of the art.According to one preferred
embodiment of the different aspects of present
invention, MGC4504, the derivative or fragment thereof
can be used as an isolated molecule. In the context of
this invention, the term "isolated molecule",
especially with respect to MGC4504, refers to MGC4504
polynucleotides or polypeptides purified from natural
sources as well as purified recombinant molecules
(wherein the term purified comprises a partial
purification as well as a complete purification). The
preparation of recombinant polypeptide or
polynucleotide molecules and the purification of
naturally occurring molecules from cells or tissue, as
well as the preparation of cell- or tissue extracts is
well known to the person of skill in the art (see e.g.
also the standard literature listed below). These
comprise e.g. amplifying polynucleotides of desired
length via the polymerase chain reaction (PCR) on the
basis of the published genomic or coding
polynucleotide sequences and the subsequent cloning of
the produced polynucleotides in host cells (see e.g.
standard literature listed below). The PCR is an in
vitro technique that enables the specific
amplification of sequence stretches having nucleotide
stretches of known sequence in their 5'and 3'vicinit.
For amplifying the sequence of choice, short
single-stranded DNA molecules ("primers") are used,
which are complementary to the sequence stretches
framing the polynucleotide sequence to be amplified.
The polynucleotide template can either be DNA or RNA.
By choosing defined sequences of incubation steps at
defined temperatures and of defined time intervals,
that are repeated periodically, the polynucleotide of
interest is amplified exponentially. Suitable primers
can be generated by means of chemical synthesis
according to wellknown protocols. Such primers are
also commercially available by different suppliers,
such as MWG Biotech etc. DNA and RNA templates, also
cDNA templates can be generated by means of well known
standard procedures (such as DNA templates cloned by
aid of cloning vectors; the preparation of genomic DNA
or RNA from culture cells, tissue, etc or preparation
ofcDNA from such sources of RNA1 etc., see, e.g. the
below standard literature) and can also be purchased
from commercial suppliers, such as Promega and
Stratagene, etc. Suitable buffers and enzymes as well
as reaction protocols for performing the PCR are known
in the art and commercially available as well. The
reaction product can be purified by known procedures
(e.g. gel purification or column purification).
Another method of generating isolated polynucleotides
is the cloning of a desired sequence and its
subsequent complete or partial purification by means
of standard methods. For generating isolated
polypeptides, the polynucleotides are cloned into
expression vectors and the polypeptides are expressed
in suitable host organisms, preferably single cell
organisms like suitable strains of bacteria or yeast,
followed by the subsequent complete or partial
purification of the polypeptide. The methods according
to present invention can e.g. be performed as a
biochemical or cellular assay. MGC4504 can be derived
from any sequence available that allows for its
specific purpose according to one of the different
aspects of the present invention. Preferably, MGC4504
is human MGC4504. According to one preferred
embodiment, MGC4504 is used as a polynucleotide.
Preferably, the polynucleotide comprises or consists
of a . SEQ ID No. 1 b. A sequence capable of
hybridising with a sequence according to a) at
conditions of low, moderate or high stringency and is
coding for a polypeptide with MGC4504 function; c. A
sequence derived from a sequence according to a) or b)
due to the degeneracy of the genetic code and is
coding for a polypeptide with MGC4504 function; d. A
fragment of one of the sequences according to a), b)
or c), coding for a polypeptide with MGC4504 function;
and coding for a polypeptide comprising orconsisting
of the sequence according to SEQ ID No. 2; e. A
sequence derived from one of the sequences according
to a), b), c) or d) by means of an exchange of one or
more nucleotides, wherein the nucleotide exchange is
not or not solely due to the degeneracy of the genetic
code, and which is coding 



for a polypeptide with MGC4504 function. A preferred
polynucleotide fragment is the fragment according to
SEQ ID No. 14. The term "stringency" describes
reaction conditions that influence the specificity of
hybridization or annealing of two single stranded
nucleic acid molecules. A nucleic acid molecule can
hybridize to another nucleic acid molecule when the
single stranded forms of both molecules can anneal
under suitable reaction ("annealing" or hybridization)
conditions (dependent on temperature and ionic
strength of the surrounding medium) to form a new
double stranded nucleic acid molecule. Hybridization
requires that the two annealing nucleic acid molecules
comprise complementary sequences. Depending on the
selected annealing conditions, the stringency
conditions, mismatches between the bases are possible
without preventing double strand formation.
Stringency, and thus specificity of a reaction
depends, inter alia, of the temperature and
buffer-conditions used for a reaction: Stringency, and
thus specificity, can e.g. be increased by increasing
the reaction temperature and/or by lowering the ion
strength of the reaction-buffer. Suitable conditions
of stringency for the hybridization of nucleic acids
depend on the length, the type of nucleic acid and
their degree of complementarity. The variables are
known in the state of the art. The higher the degree
of similarity or homology between two annealing
nucleotide sequences, the higher is the melting
temperature for hybridization products of nucleic
acids with those sequences. The relative stability of
nucleic acid hybridization is dependent according to
the type of the single stranded nucleic acids forming
the double strand: RNA:RNA>DNA:RNA>DNA:DNA. For
hybridization products of more than 100nucleotides in
length, equations for calculating the melting
temperature are known in the art. For shorter
hybridization products (e.g. oligonucleotides) the
calculation of the melting temperature is dependent on
the length, wherein mismatches become more important.
Conditions of low stringency (and thus low reaction
and hybridization specificity) exist for example, if a
hybridization is performed at room temperature in
2xSSC-solution. Conditions of high stringency comprise
e.g. a hybridization reaction at 68C in O1IxSSC and
0,1% SDS solution. In the context of present invention
the term "hybridizing under conditions of stringency"
refers to conditions for the performance of the
hybridization reaction and the following washing
procedure, at which nucleotide sequences with at least
50, 55, 60, 65, 70 and preferably 75% or more
complementarity typically remain hybridized. The
choice of such conditions for a given set of nucleic
acids lies within the skill of the average artisan,
and suitable protocols can be found in well known
literature for standard methods like, for example,
"Current Protocols in Molecular Biology", John Wiley &
Sons, N.Y. (1989), 6.3.1 to 6.3.6 (see also literature
listed below). Hybridization under conditions of
stringency within the different aspects of present
invention is preferably understood to be: 1)
Hybridizing a labelled probe with a nucleic acid
sample to be analyzed at 65C, or in the case of
oligonucleotide probes, at 50C below the annealing or
melting temperature of the duplex consisting of
oligonucleotide and sample (annealing and melting
temperature are in the following understood to be
synonyms) over night in 5OmM Tris pH 7,5, 1M Nad, 1%
SDS, 10% Dextran Sulfate, 0,5 mg/ml denatured salmon
or hering sperm DNA. 2) Washing for 10 minutes in
2xSSC at room temperature. 3) Washing for 30 minutes
in 1xSSC/0.1%SDS at 65C (or in the case of
oligonucleotides: 5C below the annealing temperature).
4) Washing for 30 minutes in 0,1 x SSC/0,1%SDS at 650C
(or in the case of oligonucleotides: 5C below the
annealing temperature).Oligonucleotides are
polynucleotide and preferably DNA-fragments having a
length of 15 to 30, preferably 20 nucleotides. The
annealing temperature is determined according to the
formula Tm=2x (number of A+T) + 4x (number of G+C)C.
For preparing a 2xSSC or a O1IxSSC (or any other kind
of SSC dilution), e.g. a 2Ox SSC solution is diluted
accordingly. 2OxSSC consists of 3M NaCI/0,3 M
Na-Citrate x 2H2O. Before performing of a
hybridization reaction, the polynucleotides are, if
wanted after performing electrophoretic separation
(then: Southern Blot (DNA) or Northern Blot (RNA)) or
without electrophoretic separation (then: slot or dot
Blot), transferred to a suitable membrane, e.g. a
nylon or nitrocellulose membrane. Hybridization is
performed using a suitably labelled probe. Suitable
labelling techniques are e.g. radioactive labelling or
labelling using fluorescence dyes. The probe is a
single stranded polyribo- or polydesoxyribonucleotide
being single stranded naturally or being usually
double stranded and having been made single stranded
by denaturation. This probe binds to the DNA or RNA
sample (which is also in single stranded state) by
means of base pairing. According to a preferred
embodiment of the different aspects of present
invention the conditions of stringency are conditions
of high stringency. According to another embodiment,
MGC4504 is used as a polypeptide. Preferably the
polypeptide is encoded by one of the following
sequences: a. SEQ ID No. 1; b. A sequence capable of
hybridizing with the sequence according to a) at
conditions of low, moderate or high stringency and
coding for a polypeptide with MGC4504 function; c. A
sequence derived from a sequence according to a) or b)
due to the degeneracy of the genetic code and coding
for a polypeptide with MGC4504 function;d. A fragment
of one of the sequences according to a), b) or c),
coding for a polypeptide with MGC4504 function; e. A
sequence derived from one of the sequences according
to a), b), c) or d) by means of an exchange of one or
more nucleotides, wherein the nucleotide exchange is
not or not solely due to the degeneracy of the genetic
code, and which is coding for a polypeptide with
MGC4504 function. According to yet another preferred
embodiment, the polypeptide comprises or consists of
one the sequences according to SEQ ID No 2. The
disease associated with or caused by a malfunction of
the carbohydrate or lipid metabolism is preferably a
malfunction of the glucose metabolism, obesity,
dislipidemia or the metabolic syndrome or diabetes or
any other malfunction of insulin action and more
preferably type 1 or type 2 diabetes mellitus or
insulin resistance. In the following, the invention is
described in more detail by means of different
examples without meaning to be limited by these
examples.Legend to the Figures Table 1: Affymetrix
Gene Chip(r) Analysis of MGC4504 gene expression in
merged replicates of lean insulin sensitive controls
and obese insulin resistant or diabetic ZDF rats.
Table 2: Quantitative real-time PCR of RNA samples
from lean insulin sensitive controls and obese insulin
resistant or diabetic ZDF rats. Table 3: Affymetrix
Gene Chip(r) analysis of MGC4504 gene expression in a
diet-induced model of type 2 diabetes Figure 1:
MGC4504 gene expression levels in a selected subset of
different human tissues. Figure 2: Stable expression
of HA-MGC4504 in L6GLUT4myc myoblasts. Figure 3:
Subcellular distribution of MGC4504 in cytoplasm and
nucleus of transiently transfected L6GLUT4myc (Figure
3A) and RIN-5F (Figure 3B) cells.. Figure 4: Figure
4A: 2-Deoxyglucose uptake assay and increased insulin
sensitivity of L6GLUT4myc HA-MCG4504 cells. Figure 4B:
Insulin secretion assay and increased basal and
glucose stimulated insulin secretion of RIN-5F
HA-MGC4504 cells. Figure 5: Coomassie staining of
different samples harvested during expression and
purification of soluble GST-MGC4504 protein.Figure 6:
Figure 6A: Activity of the MGC4504 5'-UTR positions
-431 1/+1 in different cell lines in a transient
96-well format dual-luciferase reporter gene assay.
Figure 6B: Experimental determination of the MGC4504
core promoter within MGC4504 5'-UTR positions - 311/+1
by assaying different truncated promoter fragments in
transient 96-well format dual-luciferase reporter gene
assays in HEK293 cells. Figure 7: Coding Sequence of
human MGC4504 (SEQ ID No.1) 



Figure 8: Derived amino acid sequence of human MGC4504
(SEQ ID No.2) Figure 9: Genomic Sequence of human
MGC4504 (SEQ ID No.3) Figure 10: Primers for specific
amplification of rat MGC4504 mRNA (SEQ ID No.4 and 5)
Figure 11: Primers for specific amplification of rat
beta actin mRNA (SEQ ID No. 6 and 7) Figure 12:
Primers for specific amplification of human MGC4504
mRNA (SEQ ID No. 8 and 9) and probe for specific
hybridisation of human MGC4504 mRNA (SEQ ID No. 10)
Figure 13: Primers for cloning the human MGC4504 ORF
from cDNA (SEQ ID No. 11 to 13) Figure 14: Fragment of
human MGC4504 cDNA sequence comprising the coding
sequence (SEQ ID No.14)Vaccine This invention relates
to compositions capable of inducing an immune response
against Varicella-Zoster Virus. Varicella- Zoster
Virus (VZV) is a human herpes virus which is the
etiological agent of chicken pox (varicella) and
shingles (zoster). Varicella results from an initial,
or primary infection, usually contracted during
childhood which is relatively benign. However, for
adults who were not exposed to varicella during
childhood, and occasionally to individuals who are
immunocomprised, VZV can be life-threatening.
Similarly, a VZV infection can be life-threatening to
neonates, for the virus is capable of crossing the
placenta. With direct contact, varicella is known to
be a highly transmissible infectious disease. Like
most Herpes-Viruses, VZV has a tendency to infect some
cells in which its development is arrested. After a
variable latent period, the Varicella-Zoster (VZ)
virus can be released to initiate infection in other
cells. This reactivation of the VZ virus causes an
estimated 5 million cases of zoster annually (Plotkin
et al., Postgrad Med J 6 1: 155-63 (1985)). Zoster is
characterized by inflammation of the cerebral ganglia
and peripheral nerves, and it is associated with acute
pain. It has been shown that humans vaccinated with
attenuated strains of VZV have received protective
immunity from VZV infections (Arbeter et al., J.
Pediatr 100 886- 93 (1982) and Brunell et al., Lancet
ii: 1069- 72 (1982)). In particular the OKA strain of
VZV has been used in trials for the prevention of
herpes zoster and post herpetic neuralgia. The OKA
strain has also been used in the preparation of
vaccines for chickenpox for many years and is well
characterised - for example see EP651789 and
references therein. A large clinical trial using the
OKA strain for the zoster indication has been
published in The New England Journal of Medicine 2005,
number 22, Volume 352:2271-2284 (M.N. Oxman et
al).There is still a need for improved vaccines
against herpes zoster and related disorders such as
post herpetic neuralgia (PHN). Statement of Invention
First aspect The present invention provides in a first
aspect an immunogenic composition comprising a VZV
antigen or immunogenic derivative therof in
combination with a live attenuated VZV or whole
inactivated VZV. The invention further relates to a
vaccine composition comprising a VZV antigen or
immunogenic derivative therof in combination with a
live attenuated VZV or whole inactivated VZV. The
invention further relates to a method of preventing
and/or decreasing the severity of herpes zoster and/or
post herpetic neuralgia (PHN) comprising delivering to
an individual an immunogenic composition comprising a
VZV antigen or immunogenic derivative therof in
combination with a live attenuated VZV or whole
inactivated VZV. In a further embodiment the invention
relates to a method of preventing and/or decreasing
the severity of herpes zoster and/or post herpetic
neuralgia, the method comprising sequential or
concomitant delivery to an individual of a VZV antigen
or immunogenic derivative therof and a live attenuated
VZV or whole inactivated VZV. m a still further
embodiment the invention relates to a kit comprising a
live attenuated VZV or whole inactivated VZV and,
separately, a VZV antigen or immunogenic derivative
therof, the components suitable for concomitant or
sequential delivery, or for mixing as a single
composition prior to delivery.The invention also
relates to a method for the manufacture of an
immunogenic composition, the method comprising
combining a live attenuated VZV or whole inactivated
VZV with a VZV antigen or immunogenic derivative
therof. The invention further relates to use of a live
attenuated VZV strain or whole inactivated VZV and a
VZV antigen or immunogenic derivative thereof in the
preparation of an immunogenic composition for
preventing and/or decreasing the severity of herpes
zoster and/or post herpetic neuralgia. Second aspect
In a second aspect the invention relates to an
immunogenic composition and/or vaccine comprising gE
or an immunogenic derivative or immunogenic fragment
thereof in combination with a THl- adjuvant. The
invention also relates to use of a composition
comprising gE or an immunogenic derivative or
immunogenic fragment thereof in combination with a
THl- adjuvant, in the preparation of a medicament for
the prevention or amelioration of herpes zoster
reactivation and/or post herpetic neuralgia. The
invention also relates to a method for the prevention
or amelioration of herpes zoster reactivation and/or
post herpetic neuralgia, the method comprising
delivering to an individual in need thereof an
immunogenic composition or vaccine comprising gE or an
immunogenic derivative or immunogenic fragment thereof
in combination with a THl- adjuvant.Figures Figure 1
discloses the sequence of a truncated VZV gE. Figures
2 - 4 disclose humoral responses obtained in human
clinical trials using compositions of the invention.
Figures 5 and 6 disclose cell mediated immunity
obtained in human clinical trials using compositions
of the invention. Detailed description In its broadest
aspect the present invention relates to compositions
and regimes as described herein for provoking an
immune response to VZV. hi one aspect the immune
response generated by exposure to such compositions is
suitably reproducibly higher and statistically
significant when compared to that obtained in
individuals who have received no exposure to the
compositions of the invention. The immune response may
be assessed by analysis of any one or more aspects of
CMI response and/or antibody responses using any of
the techniques outlined below. In another aspect the
invention relates to approaches for preventing and/or
decreasing the severity of herpes zoster and/or post
herpetic neuralgia (PHN). For the avoidance of doubt,
the invention relates in one aspect to use in the
prevention of the incidence of zoster. Where zoster
does occur then the severity of the reactivation of
zoster is suitably reduced compared with an
unvaccinated control (amelioration of zoster). Li a
further aspect, where zoster does occur, the invention
relates to use in the prevention of the incidence of
PHN. In a further aspect where PHN does occur then the
severity of the PHN is suitably reduced compared with
an unvaccinated control (amelioration of PHN).
Reduction in severity can suitably be assessed by a
reduction in the pain caused by zoster or PHN, for
example, using known measures of burden of pain (e.g.
Coplan et al J Pain 2004; 5 (6) 344 - 56). Reduction
in severity can also be assessed by other criteria
such as duration of zoster or PHN, proportion of body
area affected by zoster or PHN; or the site of
zoster/PHN. The above statements relate to all aspects
of the invention.Where a live attenuated strain is
used in the first aspect of the invention, then in one
aspect the live attenuated VZV strain is the OKA
strain, a strain well known in the art, for example as
disclosed in Arbeter et al. (Journal of Pediatrics,
vol 100, No 6, p886 ff) , WO9402596, and references
therein, such as US 3985615, all incorporated herein
by reference. Any other suitable live attenuated
strain may also be used in the invention. For example,
the Varilrix(tm) and Varivax(tm) strains are both
appropriate and commercially available and could be
employed in the invention. Whole inactivated VZV
strains, such as inactivated VZV OKA are also suitable
for use in the present invention. The VZV antigen for
use in the invention may be any suitable VZV antigen
or immunogenic derivative thereof, suitably being a
purified VZV antigen. In one aspect the antigen or
derivative is one that is able to elicit, when
delivered in combination, concomitantly or
sequentially with a live attenuated VZV strain or
whole inactivated VZV, an immune response which is
improved over that elicited by the live attenuated
strain/whole inactivated strain alone or by the VZV
antigen alone. Such a response may be, for example,
improved in terms of one or more of the magnitude of
immune response, duration of immune response, the
number or % or 



responders, or the breadth of response (e.g. the range
of antibody or T cell responses detected), or may
provide an improvement at the clinical level in terms
of incidence, reduction of pain or symptoms.
Improvements in the immune response can be assessed
by, for example, antibody levels or cell mediated
immunity (CMI) activity using standard techniques in
the art; improvements at the clinical level can be
also assessed using known clinical criteria. hi
particular, in one aspect the immune response elicited
by the composition or vaccine of present invention
shows one or more of:  a statistically significant
increase in the CMI and/or antibody response, in
comparison with pre-vaccination levels, when compared
to VZV antigen or live attenuated strain/whole
inactivated strain alone; An improved multivalent CMI
response, in comparison with pre-vaccination levels,
when compared to VZV antigen or live attenuated
strain/whole inactivated strain alone. A multivalent
CMI response considers a range of markers for CMI such
as (but not limited to) IFN gamma, IL2, TNF alpha and
CD40L and an improved multivalent response induces a
CMI response across a wider range of such markers or a
higher response in one or more of the markers when
compared to a VZV antigen or live attenuated
strain/whole inactivated strain alone;  Better
persistent CMI or antibody response, in comparison
with prevaccination levels, when compared to VZV
antigen or live attenuated strain/whole inactivated
strain alone. In one aspect persistence is measured
over after 1 month, 2 months, 3 months, 4 months, 5
months, 6 months, 12 months, 24 months, 36 months or
48 months. In one aspect improvements in the immune
response are assessed in the elderly population,
suitably the populations over 50 years of age, for
whom the risk of zoster or PHN is increased with
respect to the population under 50 years of age.
Improved immune responses can also be examined in
immunocompromised populations. In one aspect such
populations are target populations for any embodiment
of the present invention. i one aspect the population
is over 50 years, suitably over 60 years, over 70
years, or even over 80 years and above. In one aspect
the population is 50-70 years old. Thus in one aspect
the invention relates to use of the compositions and
approaches of the invention in preventing and/or
decreasing the severity of zoster or PHN in humans
over 50 years of age. In one aspect the invention
relates to use of the compositions and approaches of
the invention in preventing and/or decreasing the
severity of zoster or PHN in immunocompromised
individuals, such as transplant patients or those who
are HIV positive.The term 'immunogenic derivative'
encompasses any molecule which retains the ability to
induce an immune response to VZV following
administration to man. Immunogenic compounds herein
are suitably capable of reacting detectably within an
immunoassay (such as an ELISA or T-cell stimulation
assay) with antisera and/or T-cells from a patient
with VZV. Screening for immunogenic activity can be
performed using techniques well known to the skilled
artisan. For example, such screens can be performed
using methods such as those described in Harlow and
Lane, Antibodies: A Laboratory Manual, Cold Spring
Harbor Laboratory, 1988. Suitable methods for the
generation of derivatives are well known in the art
and include standard molecular biology techniques as
disclosed, for example, in Sambrook et al [Molecular
Cloning: A Laboratory Manual, third edition, 2000,
Cold Spring Harbor Laboratory Press], such as
techniques for the addition, deletion, substitution or
rearrangement of amino acids or chemical modifications
thereof. In one aspect derivatives include, for
example, truncations or other fragments. In one aspect
derivatives in the context of this invention are amino
acid sequences comprising epitopes, i.e., antigenic
determinants substantially responsible for the
immunogenic properties of a polypeptide and being
capable of eliciting an immune response, in one aspect
being T cell epitopes. hi one aspect, the level of
immunogenic activity of the immunogenic derivative is
at least about 50%, in one aspect at least about 70%
and in one aspect at least or greater than about 90%
of the immunogenicity for the polypeptide from which
it is derived, suitably as assessed by immunoassay
techniques described above hi some aspects of the
invention immunogenic portions may be identified that
have a level of immunogenic activity greater than that
of the corresponding full-length polypeptide, e.g.,
having greater than about 100% or 150% or more
immunogenic activity. In one aspect the VZV antigen is
a glycoprotein, in one aspect the gE antigen (also
known as gpl), or immunogenic derivative thereof. The
gE antigen, anchorless derivatives thereof (which are
also immunogenic derivatives) and production thereof
is described in EP0405867 and references therein[see
also Vafai A. Antibody binding sites on truncated
forms of varicalla-zoster virus gpI(gE) glycoprotein
Vaccine 1994 12:1265-9]. EP192902 also discloses gE
and production thereof. The disclosure of all cited
documents is herein fully incorporated by reference.
In one aspect gE is a truncated gE having the sequence
of figure 1 herein, and as disclosed in Virus
research, vol 40, 1996 p i 99 ff, herein incorporated
fully by reference. Reference to gE hereinafter
includes reference to truncated gE, unless otherwise
apparent from the context. Other suitable antigens
include, by way of example, gB, gH, gC, gl, IE63 (eg
see , Huang et al. J . Virol. 1992, 66: 2664, Sharp et
al. J. Inf. Dis. 1992, 165:852, Debrus, J Virol. 1995
May;69(5):3240-5 and references therein), IE62 (eg see
Arvin et al. J. Immunol. 1991 146:257, Sabella J
Virol. 1993 Dec;67(12):7673-6 and references therein)
ORF4 or ORF 10 ( Arvin et al. Viral Immunol. 2002 15:
507.) The present invention herein also contemplates
that antigen combinations may be used with the live
attenuated or killed VZV, and in one aspect gE may be
included in any such combination. In one aspect the
invention relates to combinations of gE with IE63 and
gE with IE62, for example. VZV antigens and
derivatives of VZV antigens can be tested for suitable
immunogenic activity by use in the model systems as
described in the Examples of the present application,
or by clinical trials in humans. One or more of the
following indicators of activity are suitable for
consideration in assessment of immunogenic activity:
Increased CD4 or CD8 T cell responses to VZV or
antigen derivatives.  Elevation in VZV or antigens
derivative specific antibodies.  Enhanced production
of cytokines such as interferon g or IL-2 or TNF a
Enhanced expression of CD40L on CD4 and CD8 T cells.
Reduction in the incidence of zoster below the
incidence found in the general population of similarly
at risk individuals, and likewise reduced disease
severity and /or associated pain below the incidence
found in the general population of similarly at risk
individuals. Increases or reductions, as described
above, are suitably statistically significant with
respect to appropriate controls, such as an
age-matched non-vaccinated group hi one aspect the
live attenuated VZV or killed VZV and the VZV antigen
or antigen derivatives do not significantly interfere
with one another, such that when used in combination
the 2 components are still able to provide an
immunogenic response to VZV. ha one aspect the
response is a protective immunogenic response, whether
the 2 components are used as a composition or used in
sequential administration or coadministration. It will
be appreciated that some interference is tolerated,
however, provided that the overall protective immune
response is improved in some way (increased in
magnitude, increased %responders or broadened
antigenic responses, for example) over that of either
of the original components used individually. hi one
aspect the invention relates to the combination of the
gE antigen and the OKA strain, used for concomitant or
sequential administration, in either order. Where
delivery is concomitant then the 2 components are
delivered into different injection sites but during
the same day, for example. In one aspect different
delivery routes are used for the 2 components, in
particular subcutaneous delivery for the virus strain
such as OKA and intramuscular delivery for the antigen
such as gE The present invention also extends to
cover, in all embodiments described, the use of
combinations of VZV antigens or derivatives with a
live attenuated VZV strain or killed VZV. Suitable
combinations of antigens include in one aspect gE or
immunogenic derivative thereof. The combined
composition, or either or both of the individual
components may additionally comprise an adjuvant or
immunostimulant such as but not limited to detoxified
lipid A from any source and non-toxic derivatives of
lipid A, saponins and other reagents, suitably capable
of stimulating a THl type response.In one aspect the
composition comprises an adjuvant capable of
stimulating a THl type response. High levels of ThI
-type cytokines tend to favour the induction of cell
mediated immune responses to a given antigen, whilst
high levels of Th2-type cytokines tend to favour the
induction of humoral immune responses to the antigen.
The distinction of ThI and Th2-type immune response is
not absolute. In reality an individual will support an
immune response which is described as being
predominantly ThI or predominantly Th2. However, it is
often convenient to 



consider the families of cytokines in terms of that
described in murine CD4 +ve T cell clones by Mosmanii
and Coffman (Mosmann, T.R. and Coffman, R.L. (1989)
THl and TH2 cells: different patterns of lymphokine
secretion lead to different functional properties.
Annual Review of Immunology, 7, pl45-173).
Traditionally, ThI -type responses are associated with
the production of the INF- g and IL-2 cytokines by
Tlymphocytes. Other cytokines often directly
associated with the induction of ThItype immune
responses are not produced by T-cells, such as IL- 12.
In contrast, Th2- type responses are associated with
the secretion of 11-4, IL-5, IL-6, IL-10. Suitable
adjuvant systems which promote a predominantly ThI
response include, Monophosphoryl lipid A or a
derivative thereof, particularly 3-de-O-acylated
monophosphoryl lipid A. It has long been known that
enterobacterial lipopolysaccharide (LPS) is a potent
stimulator of the immune system, although its use in
adjuvants has been curtailed by its toxic effects. A
non-toxic derivative of LPS, monophosphoryl lipid A
(MPL), produced by removal of the core carbohydrate
group and the phosphate from the reducing-end
glucosamine, has been described by Ribi et al (1986,
Immunology and hnmunopharmacology of bacterial
endotoxins, Plenum Publ. Corp., NY, p407-419) and has
the following structure:A further detoxified version
of MPL results from the removal of the acyl chain from
the 3-position of the disaccharide backbone, and is
called 3-O-Deacylated monophosphoryl lipid A (3D-MPL).
It can be purified and prepared by the methods taught
in GB 2122204B, which reference also discloses the
preparation of diphosphoryl lipid A, and
3-O-deacylated variants thereof. In one aspect 3D-MPL
is in the form of an emulsion having a small particle
size less than 0.2mm in diameter, and its method of
manufacture is disclosed in WO 94/21292. Aqueous
formulations comprising monophosphoryl lipid A and a
surfactant have been described in WO9843670A2. The
bacterial lipopolysaccharide derived adjuvants to be
formulated in the compositions of the present
invention may be purified and processed from bacterial
sources, or alternatively they may be synthetic. For
example, purified monophosphoryl lipid A is described
in Ribi et al 1986 (supra), and 3-O-Deacylated
monophosphoryl or diphosphoryl lipid A derived from
Salmonella sp. is described in GB 222021 1 and US
4912094. Other purified and synthetic
lipopolysaccharides have been described (Hilgers et
al., 1986, Int.Arch.Allergy.Immunol., 79(4):392-6;
Hilgerset al, 1987, Immunology, 60(l):141-6; and EP
O549 074 Bl). In one aspect the bacterial
lipopolysaccharide adjuvant is 3D-MPL. Accordingly,
the LPS derivatives that may be used in the present
invention are those immunostimulants that are similar
in structure to that of LPS or MPL or 3D-MPL. In
another embodiment of the present invention the LPS
derivatives may be an acylated monosaccharide, which
is a sub-portion to the above structure of MPL.
Saponins are taught in: Lacaille-Dubois, M and Wagner
H. (1996. A review of the biological and
pharmacological activities of saponins. Phytomedicine
vol 2 pp 363- 386). Saponins are steroid or triterpene
glycosides widely distributed in the plant and marine
animal kingdoms. Saponins are noted for forming
colloidal solutions in water which foam on shaking,
and for precipitating cholesterol. When saponins are
near cell membranes they create pore-like structures
in the membrane which cause the membrane to burst.
Haemolysis of erythrocytes is an example of this
phenomenon, which is a property of certain, but not
all, saponins. Saponins are known as adjuvants in
vaccines for systemic administration. The adjuvant and
haemolytic activity of individual saponins has been
extensively studied in the art (Lacaille-Dubois and
Wagner, supra). For example, Quil A (derived from the
bark of the South American tree Quillaja Saponaria
Molina), and fractions thereof, are described in US
5,057,540 and "Saponins as vaccine adjuvants", Kensil,
C. R., CritRev Ther Drug Carrier Syst, 1996, 12
(l-2):l-55; and EP 0 362 279 Bl. Particulate
structures, termed Immune Stimulating Complexes
(ISCOMS), comprising fractions of Quil A are
haemolytic and have been used in the manufacture of
vaccines (Morein, B., EP 0 109 942 Bl; WO 96/1 1711;
WO 96/33739). The haemolytic saponins QS21 and QS17
(HPLC purified fractions of Quil A) have been
described as potent systemic adjuvants, and the method
of their production is disclosed in US Patent
No.5,057,540 and EP 0 362 279 Bl. Other saponins which
have been used in systemic vaccination studies include
those derived from other plant species such as
Gypsophila and Saponaria (Bomford et al, Vaccine,
10(9):572-577, 1992).An enhanced system involves the
combination of a non-toxic lipid A derivative and a
saponin derivative particularly the combination of
QS21 and 3D-MPL as disclosed in WO 94/00153, or a less
reactogenic composition where the QS21 is quenched
with cholesterol as disclosed in WO 96/33739. In one
aspect the combination of QS21 with 3D MPL is used in
the present invention. In one aspect the adjuvant for
use in the invention comprises QS21 and a liposomal
formulation comprising cholesterol and 3D MPL. A
particularly potent adjuvant formulation involving
QS21 and 3D-MPL in an oil in water emulsion is
described in WO 95/17210 and is also suitable for use
in the present invention. Accordingly in one
embodiment of the present invention there is provided
a composition comprising a VZV antigen or derivative
of the present invention adjuvanted with detoxified
lipid A or a non-toxic derivative of lipid A. hi one
aspect the composition is adjuvanted with a
monophosphoryl lipid A or derivative thereof. In one
aspect the composition additionally comprises a
saponin, which in one aspect is QS21, and in another
aspect is QS21 quenched with cholesterol as disclosed
in WO 96/33739. The immunogenic composition of the
invention optionally comprises an oil in water
emulsion, which may be used in combination with other
adjuvants such as QS21 and/ or 3D MPL as disclosed
above. Adjuvant formulations comprising an oil in
water emulsion are disclosed in WO991 1241 and
WO9912565, incorporated herein by reference. An
alternative adjuvant choice is an unmethylated CpG
dinucleotides ("CpG"). CpG is an abbreviation for
cytosine-guanosine dinucleotide motifs present in
nucleic acid. CpG oligonucleotides are disclosed in WO
96/02555 and EP 468520.In one aspect a combination of
any of the adjuvants of the invention described herein
(QS21 or QS21 quenched with cholesterol + 3DMPL,
optionally with an oil in water emulsion) is used with
gE, or immunogenic derivative thereof, used in
concomitant or sequential administration with a live
attenuated VZV or inactivated whole VZV. The present
invention also provides a method for producing a kit
suitable for inducing an immune response against
zoster, the method comprising mixing a VZV antigen
preparation of the present invention together with an
adjuvant or adjuvant combination, and combining in a
kit with a live attenuated VZV. The amount of VZV
antigen is selected as an amount which induces an
immunoprotective response without significant, adverse
side effects in typical vaccines. Such amount will
vary depending upon which specific immunogen is
employed and how it is presented. Generally, it is
expected that each dose will comprise 1-1000 mg of
protein, such as 2-100 mg, or 5-60 mg. Where gE is
used then in one aspect 25 - lOOmg of gE maybe used in
humans, such as 40-100mg of gE for human use, in one
aspect about 25mg, about 50mg or about lOOmg of gE,
suitably 25mg , 50mg or lOOmg gE. For the OKA strain,
for example, a suitable dose is 500 - 50000 pfu/0.5
ml, such as 2000 - 6000 pfu/0.5 ml, with a suitable
dose of the GSK Varilrix Oka strain for example being
6000-25,000 per dose, for example 10,000 pfu/ dose.
Higher doses such as 30,000 pfu, 40000 pfu, 50,000 pfu
60,000 pfu, 70000 pfu, 80000 pfu, 90000 pfu or even
100000 pfu may be employed. An optimal amount for a
particular vaccine can be ascertained by standard
studies involving observation of appropriate immune
responses in subjects. Following an initial
vaccination, subjects may receive one or several
booster immunisation adequately spaced. The
composition(s) of the present invention may be
formulated for any appropriate manner of
administration, including for example, topical, oral,
nasal, mucosal, intravenous, intradermal,
intraperitoneal, subcutaneous and intramuscular
administration. Delivery of the OKA strain is, in one
aspect, by subcutaneous delivery.The immunogenic
composition of the present invention may be used in a
vaccine composition, optionally in combination with an
adjuvant and/or (other) suitable carrier. The VZV
antigen and attenuated VZV of the present invention
may be used together in a composition to provoke an
immune response to VZV, or separately - either
concomitantly or sequentially in a prime boost regime.
For concomitant or sequential delivery the components
of the vaccine may be used in either order. In one
embodiment, delivery of a live attenuated VZV or whole
inactivated VZV is followed by a VZV antigen or
immunogenic derivative thereof. In another embodiment
delivery of a VZV antigen or immunogenic derivative
therof is followed by delivery of live attenuated VZV
or whole inactivated VZV. The invention further
relates to a method of preventing and/or decreasing
the severity of herpes zoster and/or post herpetic
neuralgia comprising delivering to an individual at
risk of zoster an immunogenic composition comprising a
live attenuated VZV and a VZV antigen. In a further
embodiment the invention relates to a method of
preventing and/or 



decreasing the severity of herpes zoster and/or post
herpetic neuralgia comprising sequential or
concomitant delivery to an individual at risk of
zoster of a live attenuated VZV and a VZV antigen. In
one aspect the invention relates to a prime boost
regime wherein a VZV antigen, in one aspect an
adjuvanted antigen, is delivered first, after which
the immune system is boosted with delivery of an
attenuated VZV. A prime boost regime in humans
comprises, in one aspect, priming with 25 - 100 mg gE,
in one aspect 40 - 100 mg gE , such as 50 or about 50
mg gE, or an immunogenic derivative thereof,
adjuvanted with QS21 (for example QS21 quenched with
cholesterol as described above) and 3D-MPL, and
boosting with the OKA strain of VZV.Where prime boost
regimes are used, or where multiple vaccination
regimes are used, then 2, 3, 4 or more immunisations
may be employed. Suitable regimes for prime boost
include 1, 2, 3, 4, 5 or 6 months between individual
immunisations. A prime boost schedule comprises, in
one aspect, delivery of a VZV antigen or immunogenic
derivative thereof, suitably an adjuvanted VZV antigen
or derivative, at 0 months and boosting with a live
attenuated VZV at 2M. In an alternative delivery
schedule there is concomitant delivery of both of the
two individual components (VZV antigen or derivative
and live attenuated VZV) at both 0 and 2 months. In a
still further embodiment the invention relates to a
kit comprising a live attenuated VZV or inactivated
whole VZV and a VZV antigen. The invention also
relates to a method for the manufacture of an
immunogenic composition, the method comprising
combining a live attenuated VZV/whole inactivated and
a VZV antigen. The invention further relates to use of
a live attenuated VZV strain in the preparation of a
combination vaccine with a VZV antigen for the
prevention of herpes zoster, and to use of a VZV
antigen in the preparation of a combination vaccine
with a live attenuated VZV strain for the prevention
of herpes zoster. In a second, aspect of the invention
a gE antigen, or immunogenic derivative or immunogenic
fragment thereof, may be used with an adjuvant to
provide an immunogenic composition or vaccine. That
is, the gE antigen or immunogenic derivative or
immunogenic fragment thereof may be used in a
vaccination schedule in the absence of a live
attenuated strain or whole inactivated strain.Thus the
second aspect of the invention relates to an
immunogenic composition or vaccine comprising gE or
immunogenic derivative or immunogenic fragment thereof
in combination with a THl- adjuvant. The invention
also particularly relates to use of a composition
comprising gE or an immunogenic derivative or
immunogenic fragment thereof in combination with a TH-
1 adjuvant, in the preparation of a medicament for the
prevention or amelioration of herpes zoster
reactivation and/or post herpetic neuralgia. The term
"immunogenic derivative" in respect of gE is as
described above, along with methods to obtain such
derivatives such as fragments of gE. Immunogenic
fragments as described herein are immunogenic
derivatives which retain the ability to induce an
immune response to VZV following administration to
man. In one aspect of the invention a gE truncate is
used in which gE has a C terminal truncation. In one
aspect the truncation removes from 4 to 20 percent of
the total amino acid residues at the carboxy terminal
end. In one aspect the gE is lacking the carboxy
terminal anchor region (suitably approximately amino
acids 547- 623 of the wild type sequence). h one
aspect gE is a truncated gE having the sequence of
figure 1 herein, and as disclosed in Virus research,
(Haumont et al VoI 40, 1996 p 199 - 204), herein
incorporated fully by reference. Reference to gE
hereinafter includes reference to truncated gE, or
other fragments or derivative of gE, unless otherwise
apparent from the context. In another aspect of the
invention the composition comprises full length gE. In
another aspect the gE or derivative or fragment
thereof is lyophilised. In another aspect the gE or
derivative or fragment thereof is reconstituted in a
solutioncontaining an adjuvant (such as an adjuvant
containing QS21, cholesterol and 3D MPL) before
delivery. In one embodiment the composition or vaccine
comprises gE and a TH-I adjuvant and does not comprise
an TE63 antigen or portion thereof. In one embodiment
the composition or vaccine comprises gE and a TH-I
adjuvant and does not comprise any other VZV antigen.
In one embodiment the composition or vaccine comprises
gE and a TH-I adjuvant and does not comprise any other
viral antigen. hi one aspect the gE or immunogenic
fragment thereof is not in the form of a fusion
protein. hi one aspect the composition or vaccine
consists essentially of QS21, a truncated VZV gE
antigen and liposomes comprising cholesterol and
3D-MPL. hi one aspect the composition or vaccine
consists of 3D-MPL, QS21, a truncated VZV gE antigen,
liposomes comprising cholesterol and a
pharmaceutically acceptable carrier. The composition
may be used in the preparation of a medicament for the
prevention or amelioration of herpes zoster
reactivation and/or post herpetic neuralgia. The
composition or vaccine is suitably used in the
population of people 50 or older than 50. Suitably the
population is the population of those older than 55,
60, 65, 70, 75, 80, or older than 80. Suitably the
population is 50-70 years. hi one aspect the
population of individuals are those who have had
varicella or who have had a live varicella vaccine.
Thus the invention relates to use of a composition as
described above in the preparation of a medicament for
the prevention or amelioration of herpes zoster
reactivation and/or post herpetic neuralgia in a
population of people 50 or above.The invention thus
also relates to a method for the prevention or
amelioration of herpes zoster reactivation and/or post
herpetic neuralgia, the method comprising delivering
to an individual in need thereof a composition of the
invention. In one aspect the composition of the first
and second aspects of the invention are used in those
individuals in whom the varicella zoster virus has not
reactivated. The composition may be used at doses and
delivery routes as outlined above for the first aspect
of the invention. Specifically the amount of gE
antigen is selected as an amount which induces an
immunoprotective response without significant, adverse
side effects in typical vaccines. Such amount will
vary depending upon which specific immunogen is
employed and how it is presented. Generally, it is
expected that each dose will comprise 1-1000 mg of
protein, such as 2-100 mg, or 5-60 mg. Where gE is
used then suitably 25 - lOOmg gE is used, in one
aspect 40- lOOmg of gE, such as about 25mg , 50mg or
about lOOmg of gE, suitably 25mg, 50mg or lOOmg gE. A
optimal amount for a particular vaccine can be
ascertained by standard studies involving observation
of appropriate immune responses in subjects. Following
an initial vaccination, subjects may receive one or
several booster immunisation adequately spaced. In one
aspect the gE and adjuvant composition or vaccine is
used in a one dose delivery regime. In one aspect the
gE and adjuvant composition or vaccine is used in a
two dose delivery regime. In one aspect the
composition or vaccine of the invention is used in a 2
dose regime with a 2 month spacing between doses. In
one aspect the TH-I adjuvant is any adjuvant
identified above for the first aspect of the
invention. In particular, a combination of 3D MPL and
QS21 may be used, for example as disclosed in
WO94/00153, or a less reactogenic composition where
the QS21 is quenched with cholesterol as disclosed in
WO 96/33739 and US6846489. An alternative adjuvant
comprises QS21 and 3D-MPL in an oil in water emulsion
as described in WO 95/17210.In one aspect a
formulation comprises a C terminal truncation of the
VZV gE antigen, for example that given in Figure 1, in
combination with 3D MPL and QS21 . In another aspect
the invention relates to a kit comprising, as separate
components, a TH-I adjuvant and a gE antigen or
immunogenic fragment thereof, as described above,
suitable for extemporaneous preparation of a vaccine
composition. In one aspect both components are liquids
hi one aspect one component is lyophilised and is
suitable for reconstitutioii with the other component
hi one aspect the kit comprises a gE antigen having
the sequence of figure 1 and an adjuvant comprising
QS21 and liposomes comprising cholesterol and 3D MPL.
Vaccine preparation is generally described in New
Trends and Developments in Vaccines, Voller et al.
(eds), University Park Press, Baltimore, Maryland,
1978. Aspects of the present invention include: A An
immunogenic composition comprising a VZV antigen or
immunogenic derivative therof in combination with a
live attenuated VZV or whole inactivated VZV. B A
method of preventing and/or decreasing the severity of
herpes zoster and/or post herpetic neuralgia (PHN)
comprising delivering to an individual an immunogenic
composition comprising a VZV antigen or immunogenic
derivative therof in combination with a live
attenuated VZV or whole inactivated VZV. C A method of
preventing and/or decreasing the severity of herpes
zoster and/or 



post herpetic neuralgia, the method comprising
sequential or concomitant delivery to an individual of
a VZV antigen or immunogenic derivative therof and a
live attenuated VZV or whole inactivated VZV. D A
method according to paragraph C wherein a VZV antigen
is delivered before live attenuated VZV.E A method
according to paragraph C wherein a VZV antigen is
delivered after live attenuated VZV. F A method
according to paragraph C wherein a VZV antigen is
delivered concomitantly with live attenuated VZV,
preferably with each component in a different arm of a
patient. G A kit comprising a live attenuated VZV or
whole inactivated VZV and, separately, a VZV antigen
or immunogenic derivative therof, the components
suitable for concomitant or sequential delivery, or
for mixing as a single composition prior to delivery.
H A method for the manufacture of an immunogenic
composition, the method comprising combining a live
attenuated VZV or whole inactivated VZV with a VZV
antigen or immunogenic derivative therof. I Use of a
live attenuated VZV strain in the preparation of an
immunogenic composition for preventing and/or
decreasing the severity of herpes zoster and/or post
herpetic neuralgia, wherein the live attenuated VZV
strain is used in combination with a VZV antigen or
immunogenic derivative therof J Use of a whole
inactivated VZV strain in the preparation of an
immunogenic composition for preventing and/or
decreasing the severity of herpes zoster and/or post
herpetic neuralgia, wherein the whole inactivated VZV
strain is used in combination with a VZV antigen or
immunogenic derivative therof K Use of a VZV antigen
or immunogenic derivative therof in the preparation of
an immunogenic composition for preventing and/or
decreasing the severity of herpes zoster and/or post
herpetic neuralgia, wherein the VZV antigen is used in
combination with a live attenuated VZV strain or whole
inactivated VZV strainL Use according to any of
paragraphs I-K wherein the antigen or derivative
thereof is delivered in a prime boost approach before
the VZV strain. M Use according to any of paragraphs
I-K wherein the antigen or derivative thereof is
delivered in a prime boost approach after the VZV
strain. N Use according to any of paragraphs I-K
wherein the antigen or derivative thereof is delivered
concomitantly with the VZV strain. O Use according to
any of paragraphs I-K wherein the antigen or
derivative thereof is delivered in admixture with the
VZV strain. P A use, method, kit, or composition
according to any preceding paragraph wherein the live
attenuated VZV strain is the OKA strain Q A use
method, kit, composition according to any preceding
paragraph wherein the VZV antigen the gE antigen or
immunogenic derivative thereof. R A use, method, kit,
composition or vaccine according to any preceding
claim wherein the VZV antigen is delivered with an
adjuvant capable of stimulating a THl type response.
The present invention is illustrated by the following,
non limiting Examples. Example 1 Three experimental
groups may be set up to study both aspects of the
invention: Regime 1 50 mg gE + adjuvant AS1 (MPL(r)/
QS21) 0, 2 months 2 OKA strain (Varilrix(tm)) -10,000
pfu/dose 0,2 months 3 Concomitant administration of 50
mg gE + ASl group (as in 1) with Varilrix(tm) (as in
2) 0, 2 monthsMPL = 3D-MPL The gE used can be
truncated gE, as disclosed in Figure 1. Varilrix(tm)
is a commercially available OKA strain. Human
volunteers (for example, 50 per group-healthy, aged
50- 70 years) can be selected to be vaccinated
according to the above protocol, and results may be
assessed by measuring both cell mediated immunity and
antibody responses, for example by intracellular
staining (ICS, Roederer et al. 2004 Clin. Immunol.
110: 199) or ELISA techniques respectively, these
being well known in the art. Specific cell-mediated
immunity may be evaluated by, for example, in vitro
incubation of patient PBMC with varicella-zoster virus
extracts as well as specific VZV antigens or peptides
gE , IE63 and IE62. Analysis may be made at the level
of, for example: a Lymphoproliferation (data expressed
as Stimulation Index [SI]): GM, GM fold increase and %
of responders b Analysis of IFNg or IL2 or TNFa, or CD
4OL expression by CD4 and CD8 cells by ICS
(intracellular cytokine staining) : GM, GM fold
increase and % of responders Efficacy can be assessed
by looking for a significant increase in the CMI and
/or antibody response in comparison with
pre-vaccination levels. Efficacy of other antigens or
approaches can be assessed using these or similar
techniques, and comparing pre-vaccination levels with
post vaccination levels. Example 2The experiment of
Example 1 was carried out in human volunteers of
different ages, as follows: Group A gE AS1 in adults
18 - 30 years Group B gE delivered concomitantly with
the Varilrix OKA strain 18 -30 years Group C Varilrix
OKA strain alone in adults 50-70 years Group D gE ASl
in adults 50-70 years Group E gE delivered
concomitantly with the Varilrix OKA strain 50-70 years
The vaccination schedule was as follows: Group Age (Y)
N Vacc 1 (Month 0) Vacc 2 (Month 2) A 18-30 10 gE-ASl
gE-ASl B 18-30 10 gE-ASl + Varilrix(tm) gE ASl+
Varilrix(tm) C 50-70 45 Varilrix(tm) Varilrix(tm) D
50-70 45 gE-ASl gE-ASl E 50-70 45 gE-ASl +
Varilrix(tm) gE-ASl+Varilrix(tm) The adjuvant ASl
comprises 3D MPL and QS21 in a quenched form with
cholesterol, and was made as described in WO9633739,
incorporated herein by reference. In particular the
ASl adjuvant was prepared essentially as Example 1.1
of WO9633739. The adjuvant comprises: liposomes, which
in turn comprise dioleoyl phosphatidylcholine (DOPC),
cholesterol and 3D MPL [in an amount of lOOOmg DOPC,
250 mg cholesterol and 50 mg 3D MPL , each value given
approx per vaccine dose], QS21 [50mg/dose], PBS and
water to a volume of 0.5ml. In the process of
production of liposomes containing MPL the DOPC
(Dioleyl phosphatidylcholine), cholesterol and MPL are
dissolved in ethanol. A lipid film is formed by
solvent evaporation under vacuum. Phosphate Buffer
Saline or PBS (9 mM Na2HPO 4 4 1 mM KH2PO4, 100 mM
NaCl) at pH 6.1 is added and the mixture is submitted
to prehomogenization followed by microfluidization at
15,000 psi (20 cycles). This leads to the production
of liposomes which are sterile filtered through a 0.22
mm membrane in an aseptic (class 100) area. The
sterile product is then distributed in sterile glass
containers and stored in a cold room (+2 to +8C). In
this way the liposomes produced contain MPL in the
membrane (the "MPL in" embodiment of WO9633739).The
truncated gE of Figure 1 was expressed in CHO Kl cells
using standard techniques and purified using, in
order, anion exchange chromatography, hydrophobic
interaction chromatography, ion exchange
chromatography, diafiltration, and nanofiltration
followed by sterilisation through a 0.22 mm filter. In
particular, the following steps were used in the
purification of gE First stage : anion exchange
chromatography The culture supernatant containing the
gE (approx. 30 mg/1) is purified, either directly
after clarification of the cell suspension or after
defrosting at 40C. After transfer into a 20-litre
carboy, the pH of the supernatant is adjusted to 6.
The capture stage takes place at ambient temperature
on a chromatography column containing a Q Sepharose XL
resin. After sanitisation with sodium hydroxide, the
column is conditioned in the capture buffer
(piperazine 20 mM pH 6). The supernatant is then
loaded on the column and the column is washed with
equilibration buffer and a solution of piperazine 20
mM + NaCl 15O mM pH 6. The fraction containing the gE
is then eluted with a solution of piperazine 20 mM +
NaCl 250 mM at pH 6. Second stage : hydrophobic
interaction chromatography This chromatography stage
takes place at ambient temperature on a Toyopearl
butyl- 650 M resin (Tosoh Biosep). The fraction eluted
with 20 mM piperazine + 250 mM NaCl in the Q Sepharose
XL stage is made up to IM in ammonium sulphate and
adjusted to pH 7.5. After sanitisation with sodium
hydroxide and before loading of this fraction, the
column is conditioned in the capture buffer (50 mM
KH2PO4 + IM ammonium sulphate pH 7.5). After loading,
the column is washed with buffer 50 mM KH2PO4 + 100 mM
(NH4)2SO4 pH 7.5. The gE is eluted with buffer 50 mM
KH2PO4 + 25 mM 



(NH4)2SO4 pH 7.5.Third stage : affinity chromatography
on immobilised metal ion This chromatography stage
takes place at ambient temperature on a Chelating
Sepharose Fast Flow resin. This resin is saturated in
metal ion (Ni) by application of a nickel sulphate
solution (1%) and excess unbound ions (Ni), removed by
washing. The gE fraction eluted at 50 mM KH2PO4 + 25
mM (NH4)2SO4 pH 7.5 in the hydrophobic phase is made
up to 0.5 M NaCl and adjusted to pH 7.5. After
sanitisation, the column is equilibrated in the
capture buffer (50 mM KH2PO4 + 0.5 M NaCl pH 7.5). The
gE solution is loaded on the column, which is then
washed with a solution of 50 mM KH2PO4 + 0.5 M NaCl pH
5.6. The gE is then eluted with a buffer of 50 mM
sodium acetate + 0.5 M NaCl pH 5, and neutralised with
a Tris IM solution pH 9.5. Fourth stage :
diafiltration The buffer exchange and the elimination
of salts from the gE fraction eluted at pH 5 in the
previous stage are carried out by tangential
ultrafiltration. This stage is carried out entirely at
+40C. The ultrafiltration is run by the Millipore
Proflux M12 system, fitted with a 10 kDa Pellicon2
Mini membrane of regenerated cellulose (cat:
P2C01OCOl) of limit nominal molecular weight and a
surface area of 0.1m2 placed in a Pellicon2
mini-cassette housing (cat.XX42PMINI). After rinsing
with water and sanitisation with sodium hydroxide, the
whole system with membrane is rinsed with 2 litres of
modified PBS buffer (= 8.1 mM Na2HPO42H2O, 1.47 mM
KH2PO4, 137 mM NaCl, 2.68 mM KCL pH 7.2) and then
equilibrated with 2 litres of the same buffer until a
pH value of 7.2 is reached in the permeate. The
measurement of the permeability of the membrane is
verified. The integrity test on the membrane is
carried out by putting the system under pressure up to
1 bar before and at the end of the diafiltration
stage. If this membrane is used twice with an interval
of one week, the integrity will be tested 3 times
(once before eachultrafiltration and once after the
second filtration). The membrane is considered to be
intact if the loss of pressure recorded over 5 minutes
is less than 0.1 bar. The concentration of the gE
fraction eluted at pH 5 in the affinity stage is
evaluated by measuring the optical density at 280 nm.
The correlation between the absorbance at 280 nm and
the protein concentration of the gE by microBCA is
fixed at 1 OD280 = 1.75 mg/ml. The solution containing
the gE is dia-filtered against 10 volumes of modified
PBS buffer (= 8.1 mM Na2HPO42H2O, 1.47 mM KH2PO4, 137
mM NaCl, 2.68 mM KCL pH 7.2). The pressure conditions
are set such that the diafiltration period is about I
1A- 2 hours (permeate flow approx. 60 ml/min). The
diafiltration residue is then recovered and on the
basis of the baseline OD280 the membrane is rinsed
with modified PBS to give an approximate final
concentration of 0.4 mg/ml. Fifth stage :
nanofiltration This next stage makes it possible to
eliminate viruses with a diameter of more than 15 nm
by retention. The stage is carried out entirely at
+40C. The nanofiltration is carried out on a PLANOVA
15N filter (mean pore size 15 nm; filtration surface
area 0.12 m2 (ASAHI cat : 15NZ-120)). Under a constant
pressure of 0.45 bar, the gE solution is filtered on
the membrane and recovered on the other side with
viruses removed. The pipes and housing (column XK50)
are sanitised for 2 hours with a solution of NaOH
0.5M. The whole is then rinsed and neutralised with
the modified PBS buffer (same buffer as for the
diafiltration) until a pH value of 7.2 is achieved.
After fixing the nanofilter PLANOVA 15N (feed side)
under the casing, the filter is rinsed and
equilibrated with a modified PBS solution. The
diafiltration residue containing the gE solution is
first pre-filtered through 0.22 mm (mini kleenpak OU
Acropak20, depending on the volume to be filtered)
before being nano-filtered at a constant pressure of
0.45 bar on the PLANOVA 15N. At the end of
nanofiltration, the filter is rinsed with a sufficient
volume of modified PBS to give a final concentration
of the bulk of approx. 0.3 mg/ml.To end, the membrane
is washed with 50 ml modified PBS. The solution is
recovered through the residue outlet. The integrity
tests on the PLANOVA 15N membrane are then carried out
as follows : - the first test consists of putting the
membrane under pressure (1.0 kg/cm2) and observing for
formation of air bubbles. This test detects any large
splits. - the second test : elimination of particles
of gold (PARTICORPLANOVA-QCVAL^ verifies the structure
of the membrane (good distribution of large pores and
capillaries). Vaccine composition The gE component of
the vaccine comprises 50 mg gE and the excipients
sodium chloride, potassium chloride, monopotassium
phosphate, disodium phosphate and water for injection
as well as the ASl adjuvant. The function of the
inorganic salts is to ensure isotonicity and
physiological pH. In a sterile glass container, water
for injection, concentrated phosphate buffered saline
and gE antigen were mixed in order to reach the
ingredient concentration as below: The solution is
mixed for 30 to 40 minutes. The pH is checked and
adjusted at 7.2  0.1 with HCl or NaCl or appropriate
and stir for an additional 10 minutes. The final bulk
was stored in polypropylene bottles at -20C and
transferred to GSK Bio for filling. The vaccine is
filled into 3 ml, sterile, siliconised glass vials
(0.25 ml/vial) which are closed with grey chlorobutyl
rubber stoppers and sealed withcentral tear-off
aluminium cap. The inspected, approved vials are then
stored at- 2O0C. Vaccine delivery The gE-AS1 vaccine
for administration was obtained by mixing the liquid
antigen preparation with the liquid ASl adjuvant
immediately prior to injection (a maximum of one hour
before injection). The OKA (Varilrix(tm) ) was a
commercially available lot prepared according to the
manufacturer's instructions. Vaccine formulations were
as follows: Vaccine gE Formulation 50 mg VZV (gE)
antigen in 0.2 ml volume ASl in 0.5 ml volume
Presentation Glass vial containing liquid gE Total
Dose Volume* 0.7ml (after reconstitution) Vaccine
Varilrix with diluent Formulation Approximately 10 4
pfu/dose 0/5ml volume Presentation Glass vial
containing containing lyophilized vaccine for
reconstitution Total Dose Volume* 0.5 ml The gE ASl
component was administered by intramuscular injection.
The Varilrix component was administered by
subcutaneous injection. Analysis of results The
clinical trial protocol, filed in preparation for the
clinical trial, outlined the types of studies that
were to be carried out in the trial, as follows:a
Lymphoproliferation (data expressed as Stimulation
Index [SI]): GM, fold increase in GM and % of
responders after stimulation by VZV lysate. b IFN
gamma and/or IL2, TNF alpha, CD40L, CD4 and CD8
response by ICS (intracellular staining) : GM, - fold
increase in GM and % of responders after stimulation
by VZV lysate and gE, IE62 and IE63 peptides.
Lymphoproliferation Peripheral blood antigen-specific
lymphocytes can be restimulated in vitro to
proliferate if incubated with their corresponding
antigen. Consequently, the amount of antigen specific
lymphocytes can be estimated by counting tritiated
thymidine incorporation assay. In the present study,
VZV antigen or peptide derived from VZV proteins will
be used as antigen to restimulate VZV-specific
lymphocytes. Results will be expressed as a
stimulation index (SI) which corresponds to the ratio
between antigen-specific and background
lymphoproliferation. Cytokine Flow Cytometry (CFC)
Peripheral blood antigen-specific CD4 and CD8 T cells
can be restimulated in vitro to express CD40L, IL-2,
TNF alpha and IFN gamma if incubated with their
corresponding antigen. Consequently, antigen-specific
CD4 and CD8 T cells can be enumerated by flow
cytometry following conventional immunofluorescence
labelling of cellular phenotype as well as
intracellular cytokines production. In the present
study, VZV antigen or peptide derived from VZV
proteins will be used as antigen to restimulate
VZV-specific T cells. Results will be expressed as a
frequency of cytokine(s)-positive CD4 or CD8 T cell
within the CD4 or CD8 T cell sub-population. Specific
antibody (anti-VZV and anti-gE) Antibody levels
against VZV and gE will be measured using classical
ELISA assays. Results of the experiment are shown in
tabular form. Figures 2-6 present results in a
graphical form for antibody (Figures 2-4, see tables
1.1 a - c) and CMI responses (Figures 5 and 6 - see
table Cl / "CD4 all doubles" test with gE antigen or
Varilirix, median values).HUMORAL IMMUNE RESPONSE
Table 1.1a Seropositivity rates and GMTs for VZV IGG
antibodies 



(ATP cohort for immunogenicity) Table 1.1b
Seropositivity rates and GMTs for VZV.GE antibodies
(ATP cohort for immunogenicity) Table 1.1c
Seropositivity rates and GMTs for IFA antibodies (ATP
cohort for immunogenicity) Table 1.2b Seroconversion
rates for gE antibody titer at each postvaccination
time point (ATP cohort for immunogenicity) . Table
1.3a Vaccine response for VZV antibody titer at each
postvaccination time point (ATP cohort for
immunogenicity) . Table 1.3b Vaccine response for gE
antibody titer at each postvaccination time point (ATP
cohort for immunogenicity) . Table 1.3c Vaccine
response for IFA antibody titer at each
postvaccination time point (ATP cohort for
immunogenicity) .Table 1.1a Seropositivity rates and
GMTs for VZV IGG antibodies (ATP cohort for
immunogenicity) gE/Y =gE-AS1/1 8-30 years gEVAR/Y =
gE-AS1+Varilrix/18-30 years VAR/E = Varilrix/50-70
years gE/E gE-AS1 /50-70 years gEVAR/E = gE-AS1
+Varilrix/50-70 years GMC = geometric mean antibody
concentration calculated on all subjects N = number of
subjects with available results n/% =
number/percentage of subjects with concentration
within the specified range 95% Cl = 95% confidence
interval; LL = Lower Limit, UL = Upper Limit MIN/MAX =
Minimum/Maximum PRE = Pre-vaccination dose 1 PI(MI) =
Post-vacciantion dose 1 (Month 1) PI(M2) =
Post-vaccination dose 1 (Month 2) PII(M3) =
Post-vaccination dose 2 (Month 3)Table 1.1 b
Seropositivity rates and GMTs for VZV.GE antibodies
(ATP cohort for immunogenicity) gE/Y = gE-AS1/18-30
years gEVAR/Y = gE-AS1 +Varilrix/18-30 years VAR/E =
Varilrix/50-70 years gE/E = gE-AS1 /50-70 years
gEVAR/E = gE-AS1 +Varilrix/50-70 years GMC = geometric
mean antibody concentration calculated on all subjects
N = number of subjects with available results n/% =
number/percentage of subjects with concentration
within the specified range 95% Cl = 95% confidence
interval; LL = Lower Limit, UL = Upper Limit MIN/MAX =
Minimum/Maximum PRE = Pre-vaccination dose 1 PI(MI) =
Post-vacciantion dose 1 (Month 1) PI(M2) =
Post-vaccination dose 1 (Month 2) PII(M3) =
Post-vaccination dose 2 (Month 3)Table 1.1c
Seropositivity rates and GMTs for IFA antibodies (ATP
cohort for immunogenicity) gE/Y = gE-AS1 /18-30 years
gEVAR/Y = gE-AS1+Varilrix/1 8-30 years VAR/E =
Varilrix/50-70 years gE/E = gE-AS1/50-70 years gEVAR/E
= gE-AS1 +Varilrix/50-70 years GMT = geometric mean
antibody titre calculated on all subjects N = number
of subjects with available results n/% =
number/percentage of subjects with titre within the
specified range 95% Cl = 95% confidence interval; LL =
Lower Limit, UL = Upper Limit MIN/MAX =
Minimum/Maximum PRE = Pre-vaccination dose 1 PI(MI) =
Post-vacciantion dose 1 (Month 1) PI(M2) =
Post-vaccination dose 1 (Month 2) PII(M3) =
Post-vaccination dose 2 (Month 3)Table 1.2b
Seroconversion rates for gE antibody titer at each
postvaccination time point (ATP cohort for
immunogenicity) gE/Y = gE-AS1/18-30 years gEVAR/Y =
gE-AS1+Varilrix/18-30 years VAR/E = Varilrix/50-70
years gE/E = gE-AS1/50-70 years gEVAR/E =
gE-AS1+Varilrix/50-70 years N = number of seronegative
subjects at day 0 n/% = number/percentage of initially
seronegative subjects who became seropositive at the
specified postvaccination time point 95% Cl = 95%
confidence interval; LL = Lower Limit, UL = Upper
LimitTable 1.3a Vaccine response for VZV antibody
titer at each post-vaccination time point (ATP cohort
for immunogenicity) gE/Y = gE-AS1/1 8-30 years gEVAR/Y
= gE-AS1 +Varilrix/1 8-30 years VAR/E = Varilrix/50-70
years gE/E = gE-AS1/50-70 years gEVAR/E =
gE-AS1+Varilrix/50-70 years N = number of seropositive
subjects at day 0 n/% = number/percentage of initially
seropositive subjects with a four-fold increase at the
specified postvaccination time point 95% Cl = 95%
confidence interval; LL = Lower Limit, UL = Upper
LimitTable 1.3b Vaccine response for gE antibody titer
at each post-vaccination time point (ATP cohort for
immunogenicity) gE/Y = gE-AS1/1 8-30 years gEVAR/Y =
gE-AS1 +Varilrix/1 8-30 years VAR/E = Varilrix/50-70
years gE/E = gE-AS1/50-70 years gEVAR/E = gE-AS1
+Varilrix/50-70 years N = number of seropositive
subjects at day 0 n/% = number/percentage of initially
seropositive subjects with a four-fold increase at the
specified postvaccination time point 95% Cl = 95%
confidence interval; LL = Lower Limit, UL = Upper
LimitTable 1.3c Vaccine response for IFA antibody
titer at each post-vaccination time point (ATP cohort
for immunogenicity) gE/Y = gE-AS1/1 8-30 years gEVAR/Y
= gE-AS1 +Varilrix/1 8-30 years VAR/E = Varilrix/50-70
years gE/E = gE-AS1/50-70 years gEVAR/E = gE-AS1
+Varilrix/50-70 years N = number of seropositive
subjects at day 0 n/% = number/percentage of initially
seropositive subjects with a four-fold increase at the
specified postvaccination time point 95% Cl = 95%
confidence interval; LL = Lower Limit, UL = Upper
Limit Analysis of CMI responses is given below LIST OF
TABLES Table C.1 Intracellular Cytokine Staining
(ICS): Descriptive Statistics on CD4 T cells at each
time point (Total vaccinated Cohort) Supplementary
Table C.1 Intracellular Cytokine Staining (ICS):
Descriptive Statistics on CD8 T cells at each time
point (Total vaccinated Cohort) Table C.2
Intracellular Cytokine Staining (ICS): Inferential
statistics: P-values from Kruskal-Wallis Tests for CD4
T cells at each time point (Total Vaccinated Cohort)
Supplementary Table C.2 Intracellular Cytokine
Staining (ICS): Inferential statistics: Pvalues from
Kruskal-Wallis Tests for CD8 T cells at each time
point (Total Vaccinated Cohort) Table C.3
Intracellular Cytokine Staining (ICS): Descriptive
Statistics on CD4 T cells at POST-PRE (Total
vaccinated Cohort) Supplementary Table C.3
Intracellular Cytokine Staining (ICS): Descriptive
Statistics on CD8 T cells at POST-PRE (Total
vaccinated Cohort)Table C.4 Intracellular Cytokine
Staining (ICS): Inferential statistics: P-values from
Kruskal-Wallis Tests for CD4 T cells at POST-PRE
(Total Vaccinated Cohort) Supplementary Table C.4
Intracellular Cytokine Staining (ICS): Inferential
statistics: Pvalues from Kruskal-Wallis Tests for CD8
T cells at POST-PRE (Total Vaccinated Cohort) Table
C.1 Intracellular Cytokine Staining (ICS): Descriptive
Statistics on CD4 T cells at each time point (Total
vaccinated Cohort)Metabolites for NK-I antagonists for
emesis The present invention relates to compounds of
the general formula wherein R is methyl; and R1 is
4-methyl-4-oxy-piperazin-l-yl; or R is CH2OH and 



R1 is 4-methyl-piperazin-l-yl or is
4-methyl-4-oxy-piperazin-l-yl; and to pharmaceutically
acceptable acid addition salts thereof. The compounds
of formula I and their salts are characterized by
valuable therapeutic properties. It has been
surprisingly found that the compounds of the present
invention are antagonists of the Neurokinin 1 (NK-I,
substance P) receptor. Substance P is a naturally
occurring undecapeptide belonging to the tachykinin
family of peptides, the latter being so-named because
of their prompt contractile action on extravascular
smooth muscle tissue. The receptor for substance P is
a member of the superfamily of G proteincoupled
receptors. The neuropeptide receptor for substance P
(NK-I) is widely distributed throughout the mammalian
nervous system (especially brain and spinal ganglia),
the circulatory system and peripheral tissues
(especially the duodenum and jejunum) and are involved
in regulating a number of diverse biological
processes. The central and peripheral actions of the
mammalian tachykinin substance P have been associated
with numerous inflammatory conditions including
migraine, rheumatoid arthritis, asthma, and
inflammatory bowel disease as well as mediation of the
emetic reflex and the modulation of central nervous
system (CNS) disorders such as Parkinson'sdisease
(Neurosci. Res., 1996, 7, 187-214), anxiety (Can. J.
Phys., 1997, 75, 612-621) and depression (Science,
1998, 281, 1640-1645). Evidence for the usefulness of
tachykinin receptor antagonists in pain, headache,
especially migraine, Alzheimer's disease, multiple
sclerosis, attenuation of morphine withdrawal,
cardiovascular changes, oedema, such as oedema caused
by thermal injury, chronic inflammatory diseases such
as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases
including allergic rhinitis, inflammatory diseases of
the gut including ulcerative colitis and Crohn's
disease, ocular injury and ocular inflammatory
diseases reviewed in "Tachykinin Receptor and
Tachykinin Receptor Antagonists", J. Auton.
Pharmacol., 13, 23-93, 1993. Furthermore, Neurokinin 1
receptor antagonists are being developed for the
treatment of a number of physiological disorders
associated with an excess or imbalance of tachykinin,
in particular substance P. Examples of conditions in
which substance P has been implicated include
disorders of the central nervous system such as
anxiety, depression and psychosis (WO 95/16679,WO
95/18124 and WO 95/23798). The neurokinin- 1 receptor
antagonists are further useful for the treatment of
motion sickness and for treatment induced vomiting. In
addition, in The New England Journal of Medicine, Vol.
340, No. 3 190-195, 1999 has been described the
reduction of cisplatin-induced emesis by a selective
neurokinin- 1-receptor antagonist. Furthermore, US
5,972,938 describes a method for treating a
psychoimmunologic or a psychosomatic disorder by
administration of a tachykinin receptor, such as NK-I
receptor antagonist. The most preferred indications in
accordance with the present invention are those, which
include disorders of the central nervous system, for
example the treatment or prevention of certain
depressive disorders or emesis by the administration
of NK-I receptor antagonists. A major depressive
episode has been defined as being a period of at least
two weeks during which, for most of the day and nearly
every day, there is either depressed mood or the loss
of interest or pleasure in all, or nearly all
activities. Objects of the present invention are
compounds of formula I, which
include2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[
6-(4-methyl-4-oxy-piperazin-l-yl)-4-
o-tolyl-pyridin-3-yl]-isobutyramide (compound 1-1)
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-hydroxymeth
yl-phenyl)-6-(4-methylpiperazin-
l-yl)-pyridin-3-yl]-N-methyl-isobutyramide (compound
1-2) and
2-(3,5-dimethyl-phenyl)-N-[4-(2-hydroxymethyl-phenyl)-
6-(4-methyl-4-or^-piperazinl- yl)-pyridin-3-yl]
-N-methyl-isobutyramide (1-3), and pharmaceutically
acceptable salts thereof, the preparation of the
above-mentioned compounds, medicaments containing them
and their manufacture as well as the use of the
above-mentioned compounds in the control or prevention
of illnesses, especially of illnesses and disorders of
the kind referred to earlier or in the manufacture of
corresponding medicaments. Most preferred are the
compounds of formulas 1-1 and 1-2. It has been shown
that these compounds have an improved solubility with
regard to similar compounds, described in EP 1 035 115
Al or EP 1 103 545 Al. The present compounds of
formula I and their pharmaceutically acceptable salts
can be prepared by methods known in the art, for
example, by processes described below, which process
comprises a) reacting a compound of formula with
OXONE(r) [(potassium peroxymonosulfate)
2KHSO5-KHSO4-K2SO4]to a compound of formula and b )
reacting a compound of formula with NaBH4 to a
compound of formula and if desired, converting the
compound obtained into a pharmaceutically acceptable
acid addition salt. The term "pharmaceutically
acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric
acid, nitric acid, sulfuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid,
acetic acid, succinic acid, tartaric acid,
methanesulfonic acid, p-toluenesulfonic acid and the
like. The salt formation is effected at room
temperature in accordance with methods which are known
per se and which are familiar to any person skilled in
the art. Not onlysalts with inorganic acids, but also
salts with organic acids come into consideration.
Hydrochlorides, hydrobromides, sulphates, nitrates,
citrates, acetates, maleates, succinates,
methan-sulphonates, p-toluenesulphonates and the like
are examples of such salts. The following schemes 1
and 2 describe the processes for preparation of
compounds of formula I in more detail. The starting
materials of formulae IV and II are known compounds
and may be prepared according to methods known in the
art. In the schemes the following abbreviations have
been used: DIPEA N-ethyldiisopropyl-amine KHMDS
potassium hexamethyldisilazide Scheme 1 A mixture of
N-[4-iodo-6-(4-methyl-piperazin-l-yl)-pyridin-3-yl]
-2,2-dimethylpropionamide (synthesis described in
DE10008042) in hydrochloric acid is stirred for about
18 h at 100 0C. After cooling to 0 0C the reaction
mixture is purified and dried in conventional manner.
Then to a suspension of
4-iodo-6-(4-methyl-piperazin-l-yl)- pyridin-3-yIamme
and N,N-diisopropyl ethyl amine in dichloromethane is
added2-(3,5~bis-trifluoromethyl-phenyl)-2-methyl-propi
onyl chloride at 00C. The reaction mixture is stirred
for about 2 h at room temperature and 2 h at reflux.
After cooling to room temperature the reaction mixture
is washed and dried and a solution of
2-(3,5-bistrifluoromethyl-
phenyl)-N-[4-iodo-6-(4-methyl-piperazin-l-yl)-pyridin-
3-yl]- isobutyramide in N,N-dimethylformamide is added
at 00C to a solution of potassium
bis(trimethylsilyl)amide in tetrahydrofuran. After
stirring at 00C iodomethane is added. The mixture is
stirred for 2 days in a closed flask. The reaction
mixture is concentrated and purified A mixture of the
obtained
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-iodo-6-(4-meth
ylpiperazin-
l-yl)-pyridin-3-yl]-N-methyl-isobutyramide, aqueous
sodium carbonate solution, palladium(II) acetate,
triphenylphosphine and 2-formylphenylboronic acid in
dimethoxyethane is evacuated and filled with argon and
stirred for about 2 h at 800C. After cooling to room
temperature the reaction mixture is diluted, washed
and dried. Then to a mixture of sodium borohydride in
methanol is added at 0 0C 2-(3,5-bistrifluoromethyl-
phenyl) -N-
[4-(2-formyl-phenyl)-6-(4-methyl-piperazin-
1-yl)-pyridin-3- yl]-N-methyl-isobutyramide. After
stirring at 00C for 1h brine is added at 00C. The
mixture is stirred for about 30 min, dried and
purified. Scheme 2 NaHCO3 To a solution of
2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-me
thylpiperazin- l-yl)-4-o-tolyl-pyridin-3-yI]
-isobutyramide (synthesis described in DE10008042) and
sodium hydrogen carbonate in methanol and water are
added potassium monopersulfate triple salt at room
temperature. After stirring for about 6 h the reaction
mixture is'concentrated and purified. As mentioned
earlier, the compounds of formula I and their
pharmaceutically usable addition salts possess
valuable pharmacological properties. It has been found
that the compounds of the present invention are
antagonists of the Neurokinin 1 (NK-I, substance P)
receptor. The compounds were investigated in
accordance with the tests given hereinafter. The
affinity of test compounds for the NK1 receptor was
evaluated at human NKi receptors in CHO cells infected
with the human NK1 receptor (using the Semliki
virusexpression system) and radiolabeled with [
H]substance P (final concentration 0.6 nM). Binding
assays were performed in HEPES buffer (50 mM, pH 7.4)
containing BSA (0.04 %) leupeptin (8 mg / ml), MnCl2
(3mM) and phosphoramidon (2 mM). Binding assays
consisted of 250 ml of membrane suspension (1.25xlO5
cells / assay tube), 0.125 ml of buffer of displacing
agent and 125 ml of [3H]substance P. Displacement
curves were 



determined with at least seven concentrations of the
compound. The assay tubes were incubated for 60 min at
room temperature after which time the tube contents
were rapidly filtered under vacuum through GF/C
filters presoaked for 60 min with PEI (0.3%) with 2 x
2 ml washes of HEPES buffer (50 mM, pH 7.4). The
radioactivity retained on the filters was measured by
scintillation counting. All assays were performed in
triplicate in at least 2 separate experiments. The
affinity to the NK-I receptor, given as pKi is
described in the table below:
2-(3,5-bis-trifluoromefhyl -phenyl) -N-methyl-N-
[6-(4-methyl-4-oxy-piperazin- 1- 9.0
yl)-4-o-toryl-pyridin-3-yl]-isobutyr amide (compound
1-1)
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-hydroxymeth
yl-phenyl)-6-(4-methyl- 9.1
piperazin-l-yl)-pyridin-3-yl]-N-methyl-isobutyramide
(compound 1-2) In addition to their good affinity to
the NK-I receptor, it has been shown that compounds of
formulas 1-1 and 1-2 show advantages in their
pharmaceutical properties. For example, the compound
of formula 1-2 shows a very good solubility and
permeability when compared with structure-related
compounds disclosed in the prior art (EP 1 035 115).
The following results maybe provided: Solubility
Method Description Equilibrium Solubility Equilibrium
solubility values were determined at pH 4.2 (0. 15 M
Citrat-buffer). A known amount of drug, generally 1-2
mg, was added to 250 ml of buffer (glass tubes) and
the resulting suspension was stirred for 2h (21 0C),
after 5 minutes of sonification. The pH of the
solution was checked and corrected if necessary (in
case of pH correction, the solution was once more
shaken and equilibrated) and after 24h the suspension
was filtered through a 0.65-mm filter. The filtered
solution was then assayed byHPLC to determine the drug
concentration. In cases where the drug had completely
dissolved in the buffer, the value for equilibrium
solubility was assumed to be higher than the value
determined by HPLC and was reported as such. Stock
solutions ( ~ 1 mg/ml) in DMSOwere used in the
preparation of a calibration curve in the related
buffer using HPLC analytics. Results The solubility of
the present compound 1-2 is 8fold higher than of the
compared compound, disclosed in EP 1035 115.
Permeability Method description: The permeability has
been searched by the PAMPA PSR4p assay, which is based
on 96 well microplates. The permeability is measured
using a "sandwich" construction. A filterplate is
coated with phospholipids (membrane) and placed into a
donor plate containing a drug/buffer solution. Finally
the filterplate is filled with buffer solution
(acceptor). The donor concentration is measured at
t-start (reference) and comparedwith the donor and
acceptor concentration after a certain time t-end. The
following setup is used for the PAMPAPSR4p assay:
Donor: 0.05 M MOPSO buffer at ph 6.5 + 0.5 % (w/v)
Glyco cholic acid Membrane: 10 % (w/v) Egg lecithin +
0.5 % (w/v) cholesterol in dodecane Acceptor: 0.05
MOPSO buffer at pH 6.5 The liquid handling is done
with a TECAN RSP150 pipetting robot. The drug analysis
is based on UV spectroscopy. All samples are
transferred into 96 well UV plates. A SpectralMax 190
UV plate reader is used to collect the UV spectras.
The pipetting steps can be divided into four parts: 1.
Dilution of stock solutions and filtration, 2.
Preparation of reference and PAMPA PSR4p sandwich, 3.
Transfer of acceptor solutions into UV plate, 4.
Transfer of donor solutions into UV plate. The PAMPA
PSR4p assay contains information about the sample
precipitation in the donor buffer UV spectras of the
sample, read at the start of the assay (t-start:
reference) and at the end (t-end: donor, acceptor)
allow the determination of a sample distribution in
donor, membrane and acceptor. Because of the known
permeation time (t-end, t-start) a permeation constant
can be retrieved. The unit of this constant is 10 6
cm/s, indicating that this is a kinetic value or in
other words the permeation speed. Results It can b e
said that the permeation speed is three times higher
of compound 1-2, when compared with the corresponding
compound, disclosed in EP 1 035 115.Furthermore,
2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-me
thylpiperazin-
l-yl)-4-o-tolyl-pyridin-3-yl]-isobutyramide (EP 1 035
115) has the potential to produce phospholipidoses
(toxic effect). That is due to the fact that this
compound contains a basic nitrogen atom, which may
protonate under physiological conditions. The
advantage for the present compound of formula 1-1 is
that the N-oxide is neutral and has therefore no
potential to produce phospholipidoses (Halliwell WH,
Cationic amphiphilic drug-induced phospholipidosis,
Toxicologic Pathology, 1997, 25(1), 53-60 and Lullmann
H et al, Lipidosis induced by amphiphilicationic
drugs, Biochem. Pharmacol, 1978, 27, 1103-1108). In
addition, it has been shown that the N-oxide (compound
of formula 1-1) has a higher metabolic stability in
vitro in microsomes in comparison with
2-(3,5-bistrifluoromethyl-
phenyl)-N-methyl-N-[6-(4-methyl-piperazin-l-yl)-4-o-to
lyl-pyridin-3- yl] -isobutyramide. The compounds of
formula I as well as their pharmaceutically usable
acid addition salts can be used as medicaments, e.g.
in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered
orally, e.g. in the form of tablets, coated tablets,
dragees, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can,
however, also be effected rectally, e.g. in the form
of suppositories, or parenterally, e.g. in the form of
injection solutions. The compounds of formula I and
their pharmaceutically usable acid addition salts can
be processed with pharmaceutically inert, inorganic or
organic excipients for the production of tablets,
coated tablets, dragees and hard gelatine capsules.
Lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts etc can be used as such
excipients e.g. for tablets, dragees and hard gelatine
capsules. Suitable excipients for soft gelatine
capsules are e.g. vegetable oils, waxes, fats,
semisolid and liquid polyols etc. Suitable excipients
for the manufacture of solutions and syrups are e.g.
water, polyols, saccharose, invert sugar, glucose etc.
Suitable excipients for injection solutions are e.g.
water, alcohols, polyols, glycerol, vegetable oils
etc. Suitable excipients for suppositories are e.g.
natural or hardened oils, waxes, fats, semi-liquid or
liquid polyols etc.Moreover, the pharmaceutical
preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic
pressure, buffers, masking agents or antioxidants.
They can also contain still other therapeutically
valuable substances. The dosage can vary within wide
limits and will, of course, be fitted to the
individual requirements in each particular case. In
general, in the case of oral administration a daily
dosage of about 10 to 1000 mg per person of a compound
of general formula I should be appropriate, although
the above upper limit can also be exceeded when
necessary. The following Examples illustrate the
present invention without limiting it. All
temperatures are given in degrees Celsius. Example A
Tablets of the following composition are manufactured
in the usual manner: mg/tablet Active substance 5
Lactose 45 Corn starch 15 Microcrystalline cellulose
34 Magnesium stearate 1 Tablet weight 100 Example B
Capsules of the following composition are
manufactured: mg/capsule Active substance 10 Lactose
155 Corn starch 30 Talc 5 Capsule fill weight 200 The
active substance, lactose and corn starch are firstly
mixed in a mixer and then in a comminuting machine.
The mixture is returned to the mixer, the talc is
addedthereto and mixed thoroughly. The mixture is
filled by machine into hard gelatine capsules. Example
C Suppositories of the following composition are
manufactured: mg/supp. Active substance 15 Suppository
mass 1285 Total 1300 The suppository mass is melted in
a glass or steel vessel, mixed thoroughly and cooled
to 45C. Thereupon, the finely powdered active
substance is added thereto and stirred until it has
dispersed completely. The mixture is poured into
suppository moulds 



of suitable size, left to cool, the suppositories are
then removed from the moulds and packed individually
in wax paper or.metal foil. Example 1
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-me
thyl-4-oxy-piperazin-l-yl)-4-
o-tolyl-pyridin-3-yl]-isobutyramide (compound 1-1) To
a solution of 2.00 g (3.46 mmol)
2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[6-
(4-methyl-piperazin-l-yl)-4-o-tolyl-pyridin-3-yl]-isob
utyramide (synthesis described in DE10008042) and 610
mg (7.26 mmol) sodium hydrogen carbonate in 40 ml
methanol and 8ml water were added 1.10 g (1.80 mmol)
potassium monopersulfate triple salt at room
temperature during 15 minutes. After stirring for 6 h
at room temperature the reaction mixture was
concentrated in vacuo and purified by flash
chromatography to give 1.65 g (80%) of the title
compound as white crystals. MS m/e (%): 595 (M+H +,
100)Example 2
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-hydroxymeth
yl-phenyl)-6-(4-methylpiperazin-
l-yl)-pyridin-3-yl]-N-methyl-isobutyramide (compound
1-2) 4-Iodo-6-(4-methyl-piperazin-
l-yl)-pyridin-3-ylamine (compound V) A mixture of 2.20
g (5.47 mmol)
N-[4-iodo-6-(4-methyl-piperazin-l-yl)-pyridin-3-yl]-
2,2-dimethyl-propionamide (synthesis described in
DE10008042) in 50 ml 3 N hydrochloric acid was stirred
for 18 h at 1000C. After cooling to 00C the reaction
mixture was washed twice with ether (50 ml). The
aqueous phase was treated with 50 ml dichloromethane
and basified with a 1M solution of sodium carbonate.
The organic phase was separated and the aqueous phase
was extracted four times with 50 ml dichloromethane.
The combined organic layers were dried over sodium
sulfate and concentrated in vacuo to give 1.60 g (92%)
of the title compound as an off-white solid. MS m/e
(%): 319 (M+H+, 100)
2-(3,5-Bis-trifluoromethyl-phenyl)-N-|
4-iodo-6-(4-methyl-piperazin-l-yl)-pyridin-3-
yli-isobutyramide (compound VI) To a suspension of
1.60 g (5.03 mmol)
4-iodo-6-(4-methyl-piperazin-l-yl)-pyridm-3- ylamine
and 975 mg (7.54 mmol) N,N-diisopropyl ethyl amine in
16 ml dichloromethane was added dropwise 1.76 g (5.53
mmol)
2-(3,5-bis-trifluoromethyl-phenyl)-2-methylpropionyl
chloride at 00C. The reaction mixture was stirred for
2 h at room temperature and 2 h at reflux. After
cooling to room temperature the reaction mixture was
washed with 20 ml of a 1M aqueous sodium carbonate
solution and 20 ml water. The combined organic layers
were dried over sodium sulfate and concentrated in
vacuo to give 3.39 g (100%) of the crude title
compound as a brown oil. MS m/e (%): 601 (M+H+, 100)
2-('3,5-Bis-trifluoromethyl-phenyl)-N-|
4-iodo-6-(4-methyl-piperazin-l-yl)-pyridin-3-
yli-N-methyl-isobutyramide (compound VII)To a solution
of 3.09 g (5.15 mmol)
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-iodo-6-(4-
methyl-piperazin-l-yl)-pyridin-3-yl]-isobutyramide in
30 ml N,N-dimethylformamide were added at 00C 6.8 ml
(6.2 mmol) of a 0.91 M solution of potassium bis
(trimethylsilyl) amide in tetrahydrofuran. After
stirring at 00C for 40 min 0.352 ml (5.66 mmol)
iodomethane were added. The mixture was stirred for 2
days in a closed flask. The reaction mixture was
concentrated in vacuo and purified by flash
chromatography to give 980 mg (31%) of the title
compound as a brown oil. MS m/e (%): 615 (M+H+, 100)
2-f3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-formyl-phen
gl)-6-(4-methyl-piperazin-lyl)-
pyridin-3-yll-N-methyl-isobutyramide (compound III) A
mixture of 900 mg (1.47 mmol)
2-(3,5-bis-trifluoromefhyl-phenyl)-N-[4-iodo-6-(4-
methyl-piperazin-l-yl)-pyridin-3-yl]-N-methyl-isobutyr
amide, 2.8 ml of a 1M aqueous sodium carbonate
solution, 33 mg (0.15 mmol) palladium(II) acetate, 77
mg (0.29 mmol) triphenylphosphine and 242 mg (1.61
mmol) 2-formylphenylboronic acid in 5 ml
dimethoxyethane was evacuated and filled with argon
and stirred for 2 h at 800C. After cooling to room
temperature the reaction mixture was diluted with 20
ml ethyl acetate and washed with 20 ml brine. The
combined organic layers were dried over sodium
sulfate, concentrated and purified by flash
chromatography to give 584 mg (67%) of the title
compound as a light brown solid. MS m/e (%): 593
(M+KT1 , 100)
2-(3,5-Bis-trifluoromethyl-phenyl)-N-f4-(2-hydroxymeth
yl-phenyl)-6-(4-methylpiperazin-
l-yI)-pyridin-3-yl1-N-metiiyl-isobutyramide (compound
1-2) To a mixture of 15 mg (0.41 mmol) sodium
borohydride in 2 ml methanol were added at 00C 200 mg
(0.338 mmol)
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-formyl-phen
yl)-6-
(4-methyl-piperazin-l-yl)-pyridin-3-yl]-N-methyl-isobu
ty tamide. After stirring at 00C for 1 h 1ml brine was
added at 00C. The mixture was stirred for 30 min.
Methanol was distilled off and the residue was diluted
with 20 ml ethyl acetate and washed with 20 ml brine.
The organic layer was dried over sodium sulfate,
concentrated and purified by flash chromatography to
give 137 mg (68%) of the title compound as a light
brown solid. MS m/e (%): 595 (M-HH+, 100)Claims 1.
Compounds of the formula wherein R is methyl; and R1
is 4-methyl-4-oxy-piperazin-l-yl; or R is CH2OH and R1
is 4-methyl-piperazin-l-yl or is
4-methyl-4-oxy-piperazin-l-yl; and pharmaceutically
acceptable acid addition salts thereof. 2.A compound
according to claim 1, which is
2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-me
thyl-4-ox7-piperazin-l-yl)-4-
o-tolyl-pyridin-3-yl]-isobutyramide (compound I-1) or
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-hydroxymeth
yl-phenyl)-6-(4-methylpiperazin-
l-yl)-pyridin~3-yI]-N-methyl-isobutyramide (compound
1-2). 3. A medicament containing one or more compounds
as claimed in claim 1 or 2 and pharmaceutically
acceptable excipients. 4. A medicament according to
claim 3 for the treatment of diseases related to NK-I
receptor antagonists. 5. A medicament according to
claims 3 and 4 for the treatment of inflammatory
conditions including migraine, rheumatoid arthritis
and asthma, emesis, Parkinson's disease, pain,
headache, especially migraine, Alzheimer's disease,
anxiety, depression, multiple sclerosis, attenuation
of morphine withdrawal, cardiovascular changes,
oedema, allergic rhinitis, Crohn's disease, psychosis,
motion sickness and vomiting.6. Aprocess for preparing
a compound of formula I as defined in claim 1, which
process comprises a) reacting a compound of formula
with OXONE(r) [(potassium peroxymonosulfate) 2KHSO
5-KHSO4-K2SO4] to a compound of formula and b)
reacting a compound of formula with NaBH4 to a
compound of formula and,if desired, converting the
compound obtained into a pharmaceutically acceptable
acid addition salt. 7. A compound according to claim 1
or 2, whenever prepared by a process as claimed in
claim 6 or by an equivalent method. 8. The use of a
compound according to claim 1 or 2 for the treatment
of diseases related to NK-I receptor antagonists. 9.
The use of a compound according to claim 1 or 2 for
the manufacture of medicaments for the treatment of
diseases related to NK-I receptor antagonists. 10. The
use of a compound according to claim 1 or 2 for the
manufacture of medicaments for the treatment of
inflammatory conditions including migraine, rheumatoid
arthritis and asthma, emesis, Parkinson's disease,
pain, headache, especially migraine, Alzheimer's
disease, anxiety, depression, multiple sclerosis,
attenuation of morphine withdrawal, cardiovascular
changes, oedema, allergic rhinitis, Crohn's disease,
psychosis, motion sickness and vomiting. 11. The use
of a compound according to claim 1 or 2 for the
manufacture of medicaments for the treatment of
emesis. 12. The invention as hereinbefore described.
*** 


