
Novel immunotherapy against Neuronal and Brain Tumors
The present invention relates to peptides, nucleic
acids and cells for use in immunotherapeutic methods.
In particular, the present invention relates to the
immunotherapy of cancer. The present invention
furthermore relates to tumor-associated cytotoxic T
cell (CTL) peptide epitopes, alone or in combination
with other tumor-associated peptides that serve as
active pharmaceutical ingredients of vaccine
compositions that stimulate anti-tumor immune
responses. The present invention relates to 11 novel
peptide sequences and their variants derived from HLA
class I and class II molecules of human tumor cells
that can be used in vaccine compositions for eliciting
anti-tumor immune responses. Background of the
invention Gliomas are brain tumors originating from
glial cells in the nervous system. Glial cells,
commonly called neuroglia or simply glia, are
non-neuronal cells that provide support and nutrition,
maintain homeostasis, form myelin, and participate in
signal transmission in the nervous system. The two
most important subgroups of gliomas are astrocytomas
and oligodendrogliomas, named according to the normal
glial cell type from which they originate (astrocytes
or oligodendrocytes, respectively). Belonging to the
subgroup of astrocytomas, glioblastoma multiforme
(referred to as glioblastoma hereinafter) is the most
common malignant brain tumor in adults and accounts
for approx. 40% of all malignant brain tumors and
approx. 50% of gliomas (CBTRUS, 2006). It aggressively
invades the central nervous system and is ranked at
the highest malignancy level (grade IV) among all
gliomas. Although there has been steady progress in
their treatment due to improvements in neuroimaging,
microsurgery, diverse treatment options, such as
temozolomide, and radiation, glioblastomas remain
incurable (Macdonald, 2001; Burton and Prados, 2000;
Prados and Levin, 2000). The lethal rate of this brain
tumor is very high: the average life expectancy is 9
to 12 months after first diagnosis. The 5-year
survival rate from 1986 to 1990 was 8.0%. To date, the
five-year survival rate following aggressive therapy
including gross tumor resection is still less than 10%
(Burton and Prados, 2000; Nieder et al., 2000;
Napolitano et al., 1999; Dazzi et al., 2000).
Accordingly, there is a strong medical need for an
alternative and effective therapeutic method.Tumor
cells of glioblastomas are the most undifferentiated
ones among brain tumors, so the tumor cells have high
potential of migration and proliferation and are
highly invasive, leading to very poor prognosis.
Glioblastomas lead to death due to rapid, aggressive,
and infiltrative growth in the brain. The infiltrative
growth pattern is responsible for the unresectable
nature of these tumors. Glioblastomas are also
relatively resistant to radiation and chemotherapy,
and, therefore, post-treatment recurrence rates are
high. In addition, the immune response to the
neoplastic cells is rather ineffective in completely
eradicating all neoplastic cells following resection
and radiation therapy (Roth and Weller, 1999; Dix et
al., 1999; Sablotzki et al., 2000). Glioblastoma is
classified into primary glioblastoma (de novo) and
secondary glioblastoma, depending on differences in
the gene mechanism during malignant transformation of
undifferentiated astrocytes or glial precursor cells.
Secondary glioblastoma occurs in a younger population
of up to 45 years of age. During 4 to 5 years, on
average, secondary glioblastoma develops from
lower-grade astrocytoma through undifferentiated
astrocytoma. In contrast, primary glioblastoma
predominantly occurs in an older population with a
mean age of 55 years. Generally, primary glioblastoma
occurs as fulminant glioblastoma characterized by
tumor progression within 3 months from the state with
no clinical or pathological abnormalities (Pathology
and Genetics of the Nervous Systems. 29-39 (IARC
Press, Lyon, France, 2000)). Glioblastoma migrates
along myelinated nerves and spreads widely in the
central nervous system. In most cases surgical
treatment shows only limited sustainable therapeutic
effect (Neurol. Med. Chir. (Tokyo) 34, 91-94, 1994;
Neurol. Med. Chir. (Tokyo) 33, 425-458, 1993;
Neuropathology 17, 186-188, 1997) (Macdonald, 2001;
Prados and Levin, 2000). Malignant glioma cells evade
detection by the host's immune system by producing
immunosuppressive agents that impair T cell
proliferation and production of the immunestimulating
cytokine IL-2 (Dix et al., 1999). Intracranial
neoplasms can arise from any of the structures or cell
types present in the CNS, including the brain,
meninges, pituitary gland, skull, and even residual
embryonic tissue. The overall annual incidence of
primary brain tumors in the United States is 14 cases
per 100,000.The most common primary brain tumors are
meningiomas, representing 27% of all primary brain
tumors, and glioblastomas, representing 23% of all
primary brain tumors (whereas glioblastomas account
for 40% of malignant brain tumor in adults). Many of
these tumors are aggressive and of high grade. Primary
brain tumors are the most common solid tumors in
children and the second most frequent cause of cancer
death after leukaemia in children. The search for
effective treatment of glioblastomas in patients is
still ongoing today. Immunotherapy, or treatment via
recruitment of the immune system, to fight these
neoplastic cells has been investigated. First
encouraging results were obtained in
immuno-therapeutic studies in humans, in which
antigen-specific CTL responses could be induced
leading to prolonged median survival times compared to
that obtained applying standard treatment accompanied
by minimal toxicity (Heimberger et al., 2006). The
problem solved by the application at hand was
therefore to establish a new efficacious and safe
treatment option for brain tumors and to enhance the
well-being of the patients without using
chemotherapeutic agents or other agents which may lead
to severe side effects. Brief description of the
principle of the invention As used herein and except
as noted otherwise, all terms are defined as given
below. The term "peptide" is used herein to designate
a series of amino acid residues, connected one to the
other typically by peptide bonds between the
alpha-amino and carbonyl groups of the adjacent amino
acids. The peptides are typically 9 amino acids in
length, but can be as short as 8 amino acids in
length, and as long as 14 amino acids in length. The
term "oligopeptide" is used herein to designate a
series of amino acid residues, connected one to the
other typically by peptide bonds between the
alpha-amino and carbonyl groups of the adjacent amino
acids. The length of the oligopeptide is not critical
to the invention, as long as the correct epitope or
epitopes are maintained therein. The oligopeptides are
typically less than about 30 amino acid residues in
length, and greater than about 14 amino acids in
length.The term "polypeptide" designates a series of
amino acid residues, connected one to the other
typically by peptide bonds between the alpha-amino and
carbonyl groups of the adjacent amino acids. The
length of the polypeptide is not critical to the
invention as long as the correct epitopes are
maintained. In contrast to the terms peptide or
oligopeptide, the term polypeptide is meant to refer
to protein molecules of longer than about 30 residues
in length. A peptide, oligopeptide, protein, or
polynucleotide coding for such a molecule is
"immunogenic" (and thus an "immunogen" within the
present invention), if it is capable of inducing an
immune response. In the case of the present invention,
immunogenicity is more specifically defined as the
ability to induce a CTL-mediated response. Thus, an
"immunogen" would be a molecule that is capable of
inducing an immune response, and in the case of the
present invention, a molecule capable of inducing a
CTL response. A T cell "epitope" is a short peptide
molecule that binds to a class I or II MHC molecule
and that is subsequently recognized by a T cell. T
cell epitopes that bind to class I MHC molecules are
typically 8-14 amino acids in length, and most
typically 9 amino acids in length. T cell epitopes
that bind to class II MHC molecules are typically
12-30 amino acids in length. In the case of epitopes
that bind to class II MHC molecules, the same T cell
epitope may share a common core segment, but differ in
the length of the carboxy- and aminoterminal flanking
sequences due to the fact that ends of the peptide
molecule are not buried in the structure of the class
II MHC molecule peptide-binding cleft as they are in
the class I MHC molecule peptide-binding cleft. There
are three different genetic loci that encode for MHC
class I molecules: HLA-A, HLAB, and HLA-C. HLA-Al,
HLA-A2, and HLA-AI l are examples of different class I
MHC molecules that can be expressed from these loci.
As used herein, reference to a DNA sequence includes
both single stranded and double stranded DNA. Thus,
the specific sequence, unless the context indicates
otherwise, refers to the single strand DNA of such
sequence, the duplex of such sequence with its
complement (double stranded DNA) and the complement of
such sequence. The term "coding region" refers to that
portion of a gene which either naturally or normally
codes for the expression product of that gene in its
natural genomic environment, i.e., the region coding
in vivo for the native expression product of the
gene.The coding region can be from a normal, mutated
or altered gene, or can even be from a DNA sequence,
or gene, wholly synthesized in the laboratory using
methods well known to those of skill in the art of DNA
synthesis. The term "nucleotide sequence" refers to a
heteropolymer of deoxyribonucleo tides. The nucleotide
sequence coding for a particular peptide,
oligopeptide, or polypeptide may be naturally
occurring or they may be synthetically constructed.
Generally, DNA segments encoding the peptides,
polypeptides, and proteins of this invention are
assembled from cDNA fragments and short
oligonucleotide linkers, or from a series of
oligonucleotides, to provide a synthetic gene that is
capable of being expressed in a recombinant
transcriptional unit comprising regulatory elements
derived from a microbial or viral operon. The term
"expression product" means the polypeptide or protein
that is the natural translation product of the gene
and any nucleic acid sequence coding equivalents
resulting from genetic code degeneracy and thus coding
for the same amino acid(s). The term "fragment", when
referring to a coding sequence, means a portion of a
nucleic acid comprising less than the complete coding
region, whose expression product retains essentially
the same biological function or activity as the
expression product of the complete coding region. The
term "DNA segment" refers to a DNA polymer, in the
form of a separate fragment or as a component of a
larger DNA construct, which has been derived from DNA
isolated at least once in substantially pure form,
i.e., free of contaminating endogenous materials and
in a quantity or concentration enabling
identification, manipulation, and recovery of the
segment and its component nucleotide sequences by
standard biochemical methods, for example, by using a
cloning vector. Such segments are provided in the form
of an open reading frame uninterrupted by internal
non-translated sequences, or introns, which are
typically present in eukaryotic genes. Sequences of
non-translated DNA may be present downstream from the
open reading frame, where the same do not interfere
with manipulation or expression of the coding
regions.The term "primer" means a short nucleic acid
sequence that can be paired with one strand of DNA and
provides a free 3'OH end at which a DNA polymerase
starts synthesis of a deoxyribonucleotide chain. The
term "promoter" means a region of DNA involved in
binding of RNA polymerase to initiate transcription.
The term "isolated" means that the material is removed
from its original environment (e.g., the natural
environment if it is naturally occurring). For
example, a naturally-occurring polynucleotide or
polypeptide present in a living animal is not
isolated, but the same polynucleotide or polypeptide,
separated from some or all of the coexisting materials
in the natural system, is isolated. Such
polynucleotides could be part of a vector and/or such
polynucleotides or polypeptides could be part of a
composition, and still be isolated in that such vector
or composition is not part of its natural environment.
The polynucleotides, and recombinant or immunogenic
polypeptides, disclosed in accordance with the present
invention may also be in "purified" form. The term
"purified" does not require absolute purity; rather,
it is intended as a relative definition, and can
include preparations that are highly purified or
preparations that are only partially purified, as
those terms are understood by those of skill in the
relevant art. For example, individual clones isolated
from a cDNA library have been conventionally purified
to electrophoretic homogeneity. Purification of
starting material or natural material to at least one
order of magnitude, preferably two or three orders,
and more preferably four or five orders of magnitude
is expressly contemplated. Furthermore, the claimed
polypeptide which has a purity of preferably 99.999%,
or at least 99.99% or 99.9%; and even desirably 99% by
weight or greater is expressly contemplated. The
nucleic acids and polypeptide expression products
disclosed according to the present invention, as well
as expression vectors containing such nucleic acids
and/or such polypeptides, may be in "enriched form."
As used herein, the term "enriched" means that the
concentration of the material is at least about 2, 5,
10, 100, or 1000 times its natural concentration (for
example), advantageously 0.01 %, by weight, preferably
at least about 0.1% by weight. Enriched preparations
of about 0.5%, 1%, 5%, 10%, and 20% by weight arealso
contemplated. The sequences, constructs, vectors,
clones, and other materials comprising the present
invention can advantageously be in enriched or
isolated form. The term "active fragment" means a
fragment that generates an immune response (i.e., has
immunogenic activity) when administered, alone or
optionally with a suitable adjuvant, to an animal,
such as a mammal, for example, a rabbit or a mouse,
and also including a human, such immune response
taking the form of stimulating a CTL response within
the recipient animal, such as a human. Alternatively,
the "active fragment" may also be used to induce a CTL
response in vitro. As used herein, the terms
"portion," "segment," and "fragment," when used in
relation to polypeptides, refer to a continuous
sequence of residues, such as amino acid residues,
which sequence forms a subset of a larger sequence.
For example, if a polypeptide were subjected to
treatment with any of the common endopeptidases, such
as trypsin or chymotrypsin, the oligopeptides
resulting from such treatment would represent
portions, segments or fragments of the starting
polypeptide. This means that any such fragment will
necessarily contain as part of its amino acid sequence
a segment, fragment or portion, that is substantially
identical, if not exactly identical, to a sequence of
SEQ ID NO: 1 to SEQ ID NO: 11, which correspond to the
naturally occurring, or "parent" proteins of the SEQ
ID NO: 1 to SEQ ID NO: 11. When used in relation to
polynucleotides, such terms refer to the products
produced by treatment of said polynucleotides with any
of the common endonucleases. In accordance with the
present invention, the term "percent identity" or
"percent identical," when referring to a sequence,
means that a sequence is compared to a claimed or
described sequence after alignment of the sequence to
be compared (the "Compared Sequence") with the
described or claimed sequence (the "Reference
Sequence"). The Percent Identity is then determined
according to the following formula: In accordance with
the present invention, the term "percent identity" or
"percent identical," when referring to a sequence,
means that a sequence is compared to a claimed or
described sequence after alignment of the sequence to
be compared (the "Compared Sequence") with the
described or claimed sequence (the "Reference
Sequence"). The Percent Identity is then determined
according to the following formula: Percent Identity=
100 [I -(C/R)]wherein C is the number of differences
between the Reference Sequence and the Compared
Sequence over the length of alignment between the
Reference Sequence and the Compared Sequence, wherein
(i) each base or amino acid in the Reference Sequence
that does not have a corresponding aligned base or
amino acid in the Compared Sequence and (ii) each gap
in the Reference Sequence and (iii) each aligned base
or amino acid in the Reference Sequence that is
different from an aligned base or amino acid in the
Compared Sequence, constitutes a difference; and R is
the number of bases or amino acids in the Reference
Sequence over the length of the alignment with the
Compared Sequence with any gap created in the
Reference Sequence also being counted as a base or
amino acid. If an alignment exists between the
Compared Sequence and the Reference Sequence for which
the percent identity as calculated above is about
equal to or greater than a specified minimum Percent
Identity then the Compared Sequence has the specified
minimum percent identity to the Reference Sequence
even though alignments may exist in which the herein
above calculated Percent Identity is less than the
specified Percent Identity. The original peptides
disclosed herein can be modified by the substitution
of one or more residues at different, possibly
selective, sites within the peptide chain, if not
otherwise stated. Such substitutions may be of a
conservative nature, for example, where one amino acid
is 



replaced by an amino acid of similar structure and
characteristics, such as where a hydrophobic amino
acid is replaced by another hydrophobic amino acid.
Even more conservative would be replacement of amino
acids of the same or similar size and chemical nature,
such as where leucine is replaced by isoleucine. In
studies of sequence variations in families of
naturally occurring homologous proteins, certain amino
acid substitutions are more often tolerated than
others, and these are often show correlation with
similarities in size, charge, polarity, and
hydrophobicity between the original amino acid and its
replacement, and such is the basis for defining
"conservative substitutions." Conservative
substitutions are herein defined as exchanges within
one of the following five groups: Group 1-small
aliphatic, nonpolar or slightly polar residues (Ala,
Ser, Thr, Pro, GIy); Group 2-polar, negatively charged
residues and their amides (Asp, Asn, GIu, GIn); Group
3-polar, positively charged residues (His, Arg, Lys);
Group 4~large, aliphatic, nonpolar residues (Met, Leu,
He, VaI, Cys); and Group 5-large, aromatic residues
(Phe, Tyr, Trp). Less conservative substitutions might
involve the replacement of one amino acid by another
that has similar characteristics but is somewhat
different in size, such as replacement of an alanine
by an isoleucine residue. Highly non-conservative
replacements might involve substituting an acidic
amino acid for one that is polar, or even for one that
is basic in character. Such "radical" substitutions
cannot, however, be dismissed as potentially
ineffective since chemical effects are not totally
predictable and radical substitutions might well give
rise to serendipitous effects not otherwise
predictable from simple chemical principles. Of
course, such substitutions may involve structures
other than the common L-amino acids. Thus, D-amino
acids might be substituted for the L-amino acids
commonly found in the antigenic peptides of the
invention and yet still be encompassed by the
disclosure herein. In addition, amino acids possessing
non-standard R groups (i.e., R groups other than those
found in the common 20 amino acids of natural
proteins) may also be used for substitution purposes
to produce immunogens and immunogenic polypeptides
according to the present invention. If substitutions
at more than one position are found to result in a
peptide with substantially equivalent or greater
antigenic activity as defined below, then combinations
of those substitutions will be tested to determine if
the combined substitutions result in additive or
synergistic effects on the antigenicity of the
peptide. At most, no more than 4 positions within the
peptide would simultaneously be substituted. The term
"T-cell response" means the specific proliferation and
activation of effector functions induced by a peptide
in vitro or in vivo. For MHC class I restricted CTLs,
effector functions may be lysis of peptide-pulsed,
peptide-precursor pulsed or naturally
peptidepresenting target cells, secretion of
cytokines, preferably Interferon-gamma, TNF-alpha, or
IL-2 induced by peptide, secretion of effector
molecules, preferably granzymes or perforins induced
by peptide, or degranulation. For MHC class
II-restricted T helper cells, effector functions may
be peptide induced secretion of cytokines, preferably,
IFN-gamma, TNF-alpha, IL-4, IL5, IL-IO, or IL-2, or
peptide-induced degranulation. Possible effector
functions for CTLs and T helper cells are not limited
to this list.Based on cytotoxicity assays, an epitope
is considered substantially identical to the reference
peptide if it has at least 10% of the antigenic
activity of the reference peptide as defined by the
ability of the substituted peptide to reconstitute the
epitope recognized by a CTL in comparison to the
reference peptide. Thus, when comparing the lytic
activity in the linear portion of the effectoptarget
curves with equimolar concentrations of the reference
and substituted peptides, the observed percent
specific killing of the target cells incubated with
the substituted peptide should be equal to that of the
reference peptide at an effectoptarget ratio that is
no greater than 10-fold above the reference peptide
effectoptarget ratio at which the comparison is being
made. Preferably, when the CTLs specific for a peptide
of SEQ ID NO: 1 to SEQ ID NO: 11 are tested against
the substituted peptides, the peptide concentration at
which the substituted peptides achieve half the
maximal increase in lysis relative to background is no
more than about 1mM, preferably no more than about 1
mM, more preferably no more than about 1 nM, and still
more preferably no more than about 100 pM, and most
preferably no more than about 10 pM. It is also
preferred that the substituted peptide be recognized
by CTLs from more than one individual, at least two,
and more preferably three individuals. Thus, the
epitopes of the present invention may be identical to
naturally occurring tumorassociated or tumor-specific
epitopes or may include epitopes that differ by no
more than 4 residues from the reference peptide, as
long as they have substantially identical antigenic
activity. Stimulation of an immune response is
dependent upon the presence of antigens recognised as
foreign by the host immune system. The discovery of
the existence of tumor associated antigens has now
raised the possibility of using a host's immune system
to foster an immune response that is specific for
target antigens expressed on the surface of tumor
cells and which through this mechanism of action is
capable of inducing regression, stasis or slowed-down
growth of the tumor. Various mechanisms of harnessing
both the humoral and cellular arms of the immune
system are currently being explored for cancer
immunotherapy. Specific elements of the cellular
immune response are capable of specifically
recognising and destroying tumor cells. The isolation
of cytotoxic T cells (CTL) from tumor-infiltrating
cellpopulations or from peripheral blood suggests that
such cells play an important role in natural immune
defences against cancer (Cheever et al., 1993; Zeh,
III et al., 1999). Based on the analysis of 415
specimens from patients suffering from colorectal
cancer, Galon et al. were able to demonstrate that
type, density and location of immune cells in tumor
tissue are actually a better predictor for survival of
patients than the widely employed TNM-staging of
tumors (Galon et al., 2006). CD8-positive T cells
(TCD8+) in particular, which recognise Class I
molecules of the major histocompatibility complex
(MHC)-bearing peptides of usually 8 to 10 amino acid
residues derived from proteins, defective ribosomal
products (DRIPs) (Schubert et al., 2000), play an
important role in this response. Also peptides
stemming from spliced proteins were described in the
literature. The MHC-molecules of the human are also
designated human leukocyte antigens (HLA). There are
two classes of MHC-molecules: MHC class I molecules
that can be found on most cells having a nucleus. MHC
molecules are composed of a alpha heavy chain and
beta-2- microglobulin (MHC class I receptors) or an
alpha and a beta chain (MHC class II receptors),
respectively. Their three-dimensional conformation
results in a binding groove, which is used for
non-covalent interaction with peptides. MHC class I
present peptides that result from proteolytic cleavage
of predominantly endogenous proteins, DRIPs and larger
peptides. MHC class II molecules can be found
predominantly on professional antigen presenting cells
(APCs), and primarily present peptides of exogenous or
transmembrane proteins that are taken up by APCs
during the course of endocytosis, and are subsequently
processed (Cresswell, 1994). Complexes of peptide and
MHC class I molecules are recognized by CD8- positive
cytotoxic T-lymphocytes bearing the appropriate TCR
(T-cell receptor), and complexes of peptide and MHC
class II molecules are recognized by
CD4-positive-helper-T cells bearing the appropriate
TCR It is well known that the TCR, the peptide and the
MHC are thereby present in a stoichiometric amount of
1:1:1. CD4-positive helper T cells play an important
role in inducing and sustaining effective responses by
CD8-positive cytotoxic T cells (Wang and Livingstone,
2003; Sun and Bevan, 2003; Shedlock and Shen, 2003).
For this reason, the identification of CD4-positive
T-cell epitopes derived from tumor associated antigens
(TAA) is of great importance for the development of
pharmaceutical products for triggering anti-tumor
immune responses (Kobayashi et al., 2002; Qin et al.,
2003; Gnjatic et al., 2003).In the absence of
inflammation, expression of MHC class II molecules is
mainly restricted to cells of the immune system,
especially professional antigen-presenting cells
(APC), e.g., monocytes, monocyte-derived cells,
macrophages, dendritic cells. In cancer patients,
cells of the tumor have surprisingly been found to
express MHC class II molecules (Dengjel et al., 2006).
It was shown in mammalian animal models, e.g., mice,
that even in the absence of CTL effector cells (i.e.,
CD8-positive T lymphocytes), CD4-positive T cells are
sufficient for inhibiting manifestation of tumors via
inhibition of angiogenesis by secretion of
interferongamma (IFNg) (Qin and Blankenstein, 2000).
Additionally, it was shown that CD4-positive T cells
recognizing peptides from tumor-associated antigens
presented by HLA class II molecules can counteract
tumor progression via the induction of antibody (Ab)
responses (Kennedy et al., 2003). In contrast to
tumor-associated peptides binding to HLA class I
molecules, only a small number of class II ligands of
TAA have been described so far
(www.cancerimmunity.org, www.syfpeithi.de). Since the
constitutive expression of HLA class II molecules is
usually limited to cells of the immune system (Mach et
al., 1996), the possibility of isolating class II
peptides directly from primary tumors was not
considered possible. However, Dengjel et al. were
recently successful in identifying a number of MHC
Class II epitopes directly from tumors (WO
2007/028574, EP 1 760 088 Bl; (Dengjel et al., 2006).
For a peptide to trigger (elicit) a cellular immune
response, it must bind to an MHC-molecule. This
process is dependent on the allele of the MHC-molecule
and specific polymorphisms of the amino acid sequence
of the peptide. MHC-class-I-binding peptides are
usually 8-10 amino acid residues in length and usually
contain two conserved residues ("anchors") in their
sequence that interact with the corresponding binding
groove of the MHC-molecule. In this way each MHC
allele has a "binding motif determining which peptides
can bind specifically to the binding groove (Rammensee
et al., 1997). In the MHC class I dependent immune
reaction, peptides not only have to be able to bind to
certain MHC class I molecules being expressed by tumor
cells, they also have to be recognized by T cells
bearing specific T cell receptors (TCR).The antigens
that are recognized by the tumor specific cytotoxic T
lymphocytes, that is, their epitopes, can be molecules
derived from all protein classes, such as enzymes,
receptors, transcription factors, etc. which are
expressed and, as compared to unaltered cells of the
same origin, up-regulated in cells of the respective
tumor. The current classification of tumor associated
antigens comprises the following major groups
(Novellino et al., 2005): 1. Cancer-testis antigens:
The first TAAs ever identified that can be recognized
by T cells (van der Bruggen et al., 1991) belong to
this class, which was originally called cancer-testis
(CT) antigens because of the expression of its members
in histologically different human tumors and, among
normal tissues, only in spermatocytes/spermatogonia of
testis and, occasionally, in placenta. Since the cells
of testis do not express class I and II HLA molecules,
these antigens cannot be recognized by T cells in
normal tissues and can therefore be considered as
immunologically tumor-specific. Well-known examples
for CT antigens are the MAGE family members or
NY-ESO-I. 2. Differentiation antigens: These TAAs are
shared between tumors and the normal tissue from which
the tumor arose; most are found in melanomas and
normal melanocytes. Many of these melanocyte
lineage-related proteins are involved in the
biosynthesis of melanin and are therefore not tumor
specific but nevertheless are widely used for cancer
immunotherapy. Examples include, but are not limited
to, tyrosinase and Melan-A/MART- 1 for melanoma or PSA
for prostate cancer. 3. Overexpressed TAAs: Genes
encoding widely expressed TAAs have been detected in
histologically different types of tumors as well as in
many normal tissues, generally with lower expression
levels. It is possible that many of the epitopes
processed and potentially presented by normal tissues
are below the threshold level for T-cell recognition,
while their overexpression in tumor cells can trigger
an anticancer response by breaking previously
established tolerance. Prominent examples for this
class of TAAs are Her-2/neu, Survivin, Telomerase or
WTl . 4. Tumor specific antigens: These unique TAAs
arise from mutations of normal genes (such as
b-catenin, CDK4, etc.). Some of these molecular
changes are associated with neoplastic transformation
and/or progression. Tumor specific antigens are
generally able to induce strong immune responses
without bearing the risk for autoimmune reactions
against normaltissues. On the other hand, these TAAs
are in most cases only relevant to the exact tumor on
which they were identified and are usually not shared
between many individual tumors. 5. TAAs arising from
abnormal post-translational modifications: Such TAAs
may arise from proteins which are neither specific nor
overexpressed in tumors but nevertheless become tumor
associated by posttranslational processes primarily
active in tumors. Examples for this class arise from
altered glycosylation patterns leading to novel
epitopes in tumors as for MUCl or events like protein
splicing during degradation which may or may not be
tumor specific (Hanada et al., 2004; Vigneron et al.,
2004). 6. Oncoviral proteins: These TAAs are viral
proteins that may play a critical role in the
oncogenic process and, because they are foreign (not
of human origin), they can evoke a Tcell response.
Examples of such proteins are the human papilloma type
16 virus proteins, E6 and E7, which are expressed in
cervical carcinoma. For proteins to be recognized by
cytotoxic T-lymphocytes as tumor-specific or
-associated antigens, and in order to be used in a
therapy, particular prerequisites must be fulfilled.
The antigen should be expressed mainly by tumor cells
and not or in comparably small amounts by normal
healthy tissues. It is furthermore desirable, that the
respective antigen is not only present in a type of
tumor, but also in high concentrations (i.e. copy
numbers of the respective peptide per cell).
Tumor-specific and tumor-associated antigens are often
derived from proteins directly involved in
transformation of a normal cell to a tumor cell due to
a function e.g. in cell cycle control or suppression
of apoptosis. Additionally, also downstream targets of
the proteins directly causative for a transformation
may be upregulated und thus may be indirectly
tumor-associated. Such indirectly tumor-associated
antigens may also be targets of a vaccination approach
(Singh-Jasuja et al., 2004). In both cases it is
essential that epitopes are present in the amino acid
sequence of the antigen, since such a peptide
("immunogenic peptide") that is derived from a tumor
associated antigen should lead to an in vitro or in
vivo T-cell-response. Basically, any peptide able to
bind a MHC molecule may function as a T-cell epitope.
A prerequisite for the induction of an in vitro or in
vivo T-cell-response is the presence of a T cell with
a corresponding TCR and the absence of immunological
tolerance for this particular epitope.Therefore, TAAs
are a starting point for the development of a tumor
vaccine. The methods for identifying and
characterizing the TAAs are based on the use of CTL
that can be isolated from patients or healthy
subjects, or they are based on the generation of
differential transcription profiles or differential
peptide expression patterns between tumors and normal
tissues (Lemmel et al., 2004; Weinschenk et al.,
2002). However, the identification of genes
over-expressed in tumor tissues or human tumor cell
lines, or selectively expressed in such tissues or
cell lines, does not provide precise information as to
the use of the antigens being transcribed from these
genes in an immune therapy. This is because only an
individual subpopulation of epitopes of these antigens
are suitable for such an application since a T cell
with a corresponding TCR has to be present and
immunological tolerance for this particular epitope
needs to be absent or minimal. It is therefore
important to select only those peptides from
over-expressed or selectively expressed proteins that
are presented in connection with MHC molecules against
which a functional T cell can be found. Such a
functional T cell is defined as a T cell that upon
stimulation with a specific antigen can be clonally
expanded and is able to execute effector functions
("effector T cell"). Typical effector functions of T
cells include the secretion of Interferon-gamma,
perforin, and granzymes. T-helper cells play an
important role in orchestrating the effector function
of CTLs in anti tumor immunity. T-helper cell epitopes
that trigger a T-helper cell response of the T1 1 type
support effector functions of CD8-positive killer T
cells, which include cytotoxic functions directed
against tumor cells displaying tumor-associated
peptide/MHC complexes on their cell surfaces. In this
way tumor-associated T-helper cell peptide epitopes,
alone or in combination with other tumor-associated
peptides, can serve as active pharmaceutical
ingredients of vaccine compositions that stimulate
anti-tumor immune responses. Since both types of
response, CD8 and CD4 dependent, contribute jointly
and synergistically to the anti-tumor effect, the
identification and characterization of
tumor-associated antigens recognized by either CD8+
CTLs (ligand: MHC class I molecule + peptide epitope)
or by CD4-positive T-helper cells (ligand: MHC class
II molecule + peptide epitope) is important in 



the development of tumor vaccines.It is therefore an
object of the present invention, to provide novel
amino acid sequences for peptides that are able to
bind to MHC complexes of either class. Brief
description of the drawings Fig. Ia and b show the
ESI-liquid chromatography mass spectra identifying
tumor associated peptides (TUMAPs) PTP-001 from
glioblastoma sample GB1006 and PTP-002 from
glioblastoma sample GB6003 that were presented in a
MHC class I-restricted manner. Fig. 2 depicts the mRNA
expression profile of the gene PTPRZl encoding the
glioblastoma associated peptides shown in Table 1.
Expression of this gene is absent or very low in
normal tissues while it is strongly increased in
glioblastoma samples (GB1006T to GBlOI lT; NCH359T and
NCH361T). Figure 3 shows a representative example for
PTP-002-specific CD8+ T cells in one healthy
HLA-A*0201 donor following in vitro stimulation with
PTP-002 as determined by flow cytometric analysis.
CD8+ T cells were isolated from healthy donor human
PBMCs and primed in vitro using molecularly defined
"artificial antigen presenting cells" (aAPCs) loaded
with co-stimulatory molecules and A*0201/PTP-002 (left
diagram) or irrelevant A*0201 peptide (right diagram)
(Walter et al., 2003). After three cycles of
stimulation, the detection of peptide-reactive cells
was performed by staining with PTP-002- plus
irrelevant peptide tetramers. Cells were gated on CD8+
lymphocyte population and percentages represent the
frequencies of tetramer-positive cells within this
population. Figure 4 shows the affinities of peptides
of the invention to HLA-A* 0201. Dissociation
constants (KD) of the HLA class I peptides and the
viral marker peptide HBV-001 were measured by an
ELISA-based assay (see Example 4). Detailed
description of the invention The present invention
provides peptides that are useful in treating
glioblastoma. These peptides were directly shown by
mass spectrometry to be naturally presented by HLA
molecules on primary human glioblastoma samples (see
example 1 and figure 1). The source gene from which
ten of these peptides are derived - PTPRZl - was shown
to be highlyoverexpressed in glioblastoma compared
with normal tissues (see example 2 and figure 2)
demonstrating a high degree of tumor association of
these peptides, i.e. these peptides are strongly
presented on tumor tissue but not on normal tissues.
The source gene from which the eleventh peptide is
derived - CHI3L2 - was originally identified from
chondrocytes. HLAbound peptides can be recognized by
the immune system, specifically T lymphocytes/T cells.
T cells can destroy the cells presenting the
recognized HLA/peptide complex, e.g. glioblastoma
tumor cells presenting the PTPRZl- or CHI3L2 derived
peptides. Several peptides of the present invention
have been shown to be capable of stimulating T cell
responses (see Example 3 and figure 3). Thus, the
peptides are useful for generating an immune response
in a patient by which tumor cells can be destroyed. An
immune response in a patient can be induced by direct
administration of the described peptides or suitable
precursor substances (e.g. elongated peptides,
proteins, or nucleic acids encoding these peptides) to
the patient, ideally in combination with an agent
enhancing the immunogenicity (i.e. an adjuvant). The
immune response originating from such a therapeutic
vaccination can be expected to be highly specific
against tumor cells because the target peptides of the
present invention are not presented on normal tissues,
preventing the risk of undesired autoimmune reactions
against normal cells in the patient. In addition to
being useful for treating cancer, the peptides of the
present invention are also useful as diagnostics.
Since the peptides were generated from glioblastoma
and since it was determined that these peptides are
not present in normal tissues, these peptides can be
used to diagnose the presence of a cancer. The
presence of claimed TUMAPs on tissue biopsies can
assist a pathologist in diagnosis of cancer. Detection
of certain TUMAPs by means of antibodies, mass
spectrometry or other methods known in the art can
tell the pathologist that the tissue is malignant or
inflamed or generally diseased. Presence of groups of
TUMAPs can enable classification or subclassification
of diseased tissues. The detection of TUMAPs on
diseased tissue specimen can enable the decision about
the benefit of therapies involving the immune system,
especially if T lymphocytes are known or expected to
be involved in the mechanism of action. Loss of MHC
expression is a well described mechanism by which
infected of malignant cells escape immunosurveillance.
Thus, presence of TUMAPs shows that this mechanism is
not exploited by the analyzed cells.TUMAPs might be
used to analyze lymphocyte responses against those
TUMAPs such as T cell responses or antibody responses
against the TUMAP or the TUMAP complexed to MHC
molecules. These lymphocyte responses can be used as
prognostic markers for decision on further therapy
steps. These responses can also be used as surrogate
markers in immunotherapy approaches aiming to induce
lymphocyte responses by different means, e.g.
vaccination of protein, nucleic acids, autologous
materials, adoptive transfer of lymphocytes. In gene
therapy settings, lymphocyte responses against TUMAPs
can be considered in the assessment of side effects.
Monitoring of lymphocyte responses might also be a
valuable tool for follow-up examinations of
transplantation therapies, e.g. for the detection of
graft versus host and host versus graft diseases.
TUMAPs can be used to generate and develop specific
antibodies against MHC/TUMAP complexes. These can be
used for therapy, targeting toxins or radioactive
substances to the diseased tissue. Another use of
these antibodies can be targeting radionuclides to the
diseased tissue for imaging purposes such as PET. This
use can help to detect small metastases or to
determine the size and precise localization of
diseased tissues. In addition, they can be used to
verify a pathologist's diagnosis of a cancer based on
a biopsied sample. Table 1 shows the peptides
according to the present invention, their respective
SEQ ID NO, the HLA alleles to which the respective
peptides bind, and the source proteins from which
these peptides may arise. Table 1: Peptides of the
present invention|_11 1CHI-001 ISLWAGVWL [A 02 I
CHI3L2 | # probably subtype A*205 Surprisingly, SEQ ID
2 was also found to be presented in primary
adenousquamous carcinoma (a form of lung cancer) and
can therefore also be used for treating said form of
cancer in accordance with the description hereinabove.
Protein Tyrosine Phosphatase, Receptor-Type, Zetal
(PTPRZl, PTP-x) PTPRZl is a member of the receptor
type protein tyrosine phosphatase family and encodes a
single-pass type I membrane protein with two
cytoplasmatic tyrosine-protein phosphatase domains, an
alpha-carbonic anhydrase domain and a fibronectin
type-Ill domain. (Wu et al., 2006), in breast cancer
(Perez-Pinera et al., 2007), in the remyelinating
oligodendrocytes of multiple sclerosis lesions
(Harroch et al., 2002), and in human embryonic kidney
cells under hypoxic conditions (Wang et al., 2005).
Both the protein and transcript are overexpressed in
glioblastoma cells, promoting their haptotactic
migration (Lu et al., 2005). Furthermore, PTRPZl is
frequently amplified at the genomic DNA level in
glioblastoma (Mulholland et al., 2006). Kaplan et al.
cloned 3 human receptor PTP genes, including PTP-g
(Kaplan et al., 1990). It was shown that one PTPG
allele was lost in 3 of 5 renal carcinoma cell lines
and in 5 of 10 lung carcinoma tumor samples tested.
PTP-g mRNA was expressed in kidney cell lines and lung
cell lines but not in several hematopoietic cell lines
tested. Thus, the PTP-g gene appeared to have
characteristics suggesting that it may be a tumor
suppressor gene in renal and lung carcinoma. Gebbink
et al. isolated a mouse cDNA of 5.7 kb, encoding a
'new' member of the family of receptor-like
protein-tyrosine phosphatases, termed RPTPm (Gebbink
et al., 1991). The cDNA predicted a protein of 1,432
amino acids (not including the signal peptide) with a
calculated molecular mass of 161,636 Da. In addition,
they cloned the human homolog, which showed 98.7%
amino acid homology to the mouse protein. The
predicted mouse protein consisted of a 722-amino acid
extracellular region, containing 13 potential
N-glycosylation sites, a single transmembrane domain,
and a 688-amino acid intracellular part containing two
tandem repeats homologous to the catalytic domains of
other tyrosine phosphatases. RNA blot analysis showed
a single transcript that was most abundant in lung but
present in much lower amounts in brain and heart as
well. The human PTPm gene was assigned to 18pter-qll
by Southern analysis of human/rodent somatic cell
hybrid clones.The PTP-e cDNA was isolated by Krueger
et al. (Krueger et al., 1990). The 700-amino acid
protein has a short extracellular domain and two
tandemly repeated intracellular PTPase domains. High
levels of PTP-e transcription were noted in the mouse
brain and testes. Both isoforms of PTP- e -
transmembrane, receptor-type isoform and a shorter,
cytoplasmic one - appear to arise from a single gene
through the use of alternative promoters and 5-prime
exons. Barnea et al. (Barnea et al., 1993) cloned
cDNAs for the human and mouse PTP-g gene (designated
PTP-g by that group) from brain cDNA libraries, and
analyzed their predicted polypeptide sequences. The
human (1,445-amino acid) and mouse (1,442-amino acid)
sequences share 95% identity at the amino acid level
and predict a putative extracellular domain, a single
transmembrane domain, and a cytoplasmatic region with
2 tandem catalytic tyrosine phosphatase domains. The
extracellular domain contains a stretch of 266 amino
acids that are highly similar to the zinc-containing
enzyme carbonic anhydrase (MIM 114800), suggesting
that PTP-g and PTP-x (PTPRZl) represent a subfamily of
25 receptor tyrosine phosphatases. The gene for PTP-g
has 30 exons and is approximately 780 kb in size. It
is much larger than the other receptor PTP genes, with
the CD45 gene (MIM 151460) being around 100 kb and the
others even smaller. Another receptor-type tyrosine
phosphatase, protein tyrosine phosphatase zeta
(PTPRZl) [also known as PTP-x, HPTP-ZETA, HPTPZ,
RPTP-BETA( b), or RPTPB] was isolated as a cDNA
sequence by two groups in the early nineties. Levy et
al. (Levy et al., 1993) isolated cDNA clones from a
human infant brainstem mRNA expression library, and
deduced the complete amino acid sequence of a large
receptor-type protein tyrosine phosphatase containing
2,307 amino acids. Levy found that the protein, which
they designated PTPb (PTPRZl), is a transmembrane
protein with two cytoplasmic PTPase domains and a
1,616-amino acid extracellular domain. As in PTP-g
(MIM 176886), the 266 N-terminal residues of the
extracellular domain have a high degree of similarity
to carbonic anhydrases (see MIM 114880). The human
gene encoding PTPRZl has been mapped to chromosome
7q31.3-q32 by chromosomal in situ hybridization
(Ariyama et al., 1995). Northern blot analysis has
shown that showed that PTPzeta is expressed only in
the human central nervous system. By in situ
hybridization, (Levy et al., 1993) localized the
expression to different regions of the adult human
brain, including thePurkinje cell layer of the
cerebellum, the dentate gyms, and the subependymal
layer of the anterior horn of the lateral ventricle.
Levy stated that this was the first mammalian tyrosine
phosphatase whose expression is restricted to the
nervous system. In addition, high levels of expression
in the murine embryonic brain suggested an important
role in CNS development. Thus, the PTP receptor family
of proteins has been characterized as a fairly diverse
family of membrane-bound receptors, and non-membrane
bound isoforms, which share a common PTPase cytosol
domain architecture. Although their expression in
fetal and embryonic tissues has suggested a
developmental biology role for the proteins, their
full function in normal and disease state biology is
still not fully understood. US 6,455,026 identified
PTP-x (PTPRZl) as a target in the treatment and
visualization of brain tumors. The application
provided methods and reagents for specifically
targeting brain tumor cells for both therapeutic and
imaging purposes. PTP-x affinity-based compounds and
compositions useful in treating a brain tumor in a
patient were provided, whereas the compositions and
compounds generally fell into two groups: PTP-x
-binding conjugate compounds, which comprise a
cytotoxic moiety, which inhibits the growth of tumor
cells; and PTP- x -binding compound compositions in
which the PTP-x binding moiety alters the normal
function of PTP-x in the tumor cell, thus inhibiting
cell growth. In a first group, PTP x-binding
therapeutic conjugate compounds were provided. These
compounds had the general formula a(Pz)C, wherein
a(Pz) were one or more moieties which specifically
bound to a human protein tyrosine phosphatase-x , and
C was one or more cytotoxic moieties. In preferred
embodiments (which was disclosed for all groups) a(Pz)
was disclosed to be an antibody or an antibody
fragment. In a second group PTP-x -binding therapeutic
compounds were provided which altered the normal
function of PTP- x in brain tumor cells and inhibited
brain tumor cell growth. These PTPRZl -binding
therapeutic compounds had the general formula a(Pz)
wherein a(Pz) were one or more moieties which
specifically bound to a human protein tyrosine
phosphatase- x, and wherein the binding of a(Pz)
altered the function of protein tyrosine phosphatase-
x. US 7,060,275 B2 discloses splicing variants of
PTPRZl, vectors including these variants and antigens
against various variants.Chitinase 3-Like 2 (CHI3L2)
CHI3L2 was originally identified from chondrocytes. It
has been frequently described as a target antigen in
rheumatoid arthritis. No relevant association of
CHI3L2 with cancer was identified. Chitinase 3-like
proteins have been implied in stimulating
proliferation of human connective tissue cells, e.g.
fibroblasts, by activating extracellular
signal-regulated kinase and PKB mediated signalling
pathways (Recklies AD, White C, Ling H; The chitinase
3-like protein human cartilage glycoprotein 39
(HC-gp39) stimulates proliferation of human
connective-tissue cells and activates both
extracellular signal-regulated kinase- and protein
kinase B-mediated signalling pathways; Biochem J .
2002; 365:1 19-126). In mice chitinase 3- like
proteins have been found to be strongly upregulated in
Helicobacter-induced gastric cancer models (Takaishi
S, Wang TC; Gene expression profiling in a mouse model
of Helicobacter-induced gastric cancer; Cancer Sci.
2007 (3): 284-293) Nowhere in the prior art, the use
of MHC-binding peptides derived from PTPRZl or CHI3L2
as active pharmaceutical ingredients for the treatment
of brain tumors has been considered. In a first aspect
thereof, the present invention thus provides a peptide
comprising a sequence that is selected from the group
of SEQ ID No. 1 to SEQ ID No. 11 or a variant thereof
which is 80% homologous to SEQ ID No. 1 to SEQ ID No.
11 or a variant thereof that will induce T cells
cross-reacting with said peptide. The peptides of the
invention have the ability to bind to a molecule of
the human major histocompatibility complex (MHC)
class-I or -II. In the present invention, the term
"homologous" refers to the degree of identity between
sequences of two amino acid sequences, i.e. peptide or
polypeptide sequences. The aforementioned "homology"
is determined by comparing two sequences aligned under
optimal conditions over the sequences to be compared.
The sequences to be compared herein may have an
addition or deletion (for example, gap and the like)
in the optimum alignment of the two sequences. Such a
sequence homology can be calculated by creating an
alignment using, for example, the ClustalW algorithm
(Nucleic Acid Res., 1994, 22(22): 4673 4680). Commonly
available sequence analysis software, more
specifically, Vector NTI, GENETYX, BLAST or analysis
tools provided by public databases, such as found on,
e.g., http://dragon.bio.purdue.edu/bioinfolinks/ may
also be used.A person skilled in the art will be able
to assess, whether T cells induced by a variant of a
specific peptide will be able to cross-react with the
peptide itself (Fong et al., 2001b); (Zaremba et al.,
1997; Colombetti et al., 2006; Appay et al., 2006). By
a "variant" of the given amino acid sequence the
inventors mean that the side chains of, for example,
one or two of the amino acid residues are altered (for
example by replacing them with the side chain of
another naturally occurring amino acid residue or some
other side chain) such that the peptide is still able
to bind to an HLA molecule in substantially the same
way as a peptide consisting of the given amino acid
sequence in SEQ ID NO: 1 to 11. For example, a peptide
may be modified so that it at least maintains, if not
improves, the ability to interact with and bind to the
binding groove of a suitable MHC molecule, such as
HLA-A*02 or -DR, and in that way it at least
maintains, if not improves, the ability to bind to the
TCR of activated CTL. These CTL can subsequently
cross-react with cells and kill cells that express a
polypeptide which contains the natural amino acid
sequence of the cognate peptide as defined in the
aspects of the invention. As can be derived from the
scientific literature (Rammensee et al., 1997) and
databases (Rammensee et al., 1999), certain positions
of HLA binding peptides are typically anchor residues
forming a core sequence fitting to the binding motif
of the HLA receptor, which is defined by polar,
electrophysical, hydrophobic and spatial properties of
the polypeptide chains constituting the binding
groove. Thus one skilled in the art would be able to
modify the amino acid sequences set forth in SEQ ID
No: 1 to 11, by maintaining the known anchor residues,
and would be able to determine whether such variants
maintain the 



ability to bind MHC class I or II molecules. The
variants of the present invention retain the ability
to bind to the TCR of activated CTL, which can
subsequently cross-react with- and kill cells that
express a polypeptide containing the natural amino
acid sequence of the cognate peptide as defined in the
aspects of the invention. Those amino acid residues
that do not substantially contribute to interactions
with the T-cell receptor can be modified by
replacement with another amino acid whose
incorporation does not substantially affect T-cell
reactivity and does not eliminate binding to the
relevant MHC. Thus, apart from the proviso given, the
peptide of the invention may be any peptide (by which
term the inventors include oligopeptide or
polypeptide) which includes the amino acid sequences
or a portion or variant thereof as given.SDF-I binding
nucleic acids and the use thereof The present
invention is related to nucleic acid molecules binding
to the CXC chemokine stromal cell-derived factor- 1
(SDF-I), methods for the treatment of diseases, and
their use in the manufacture of a medicament.
Chemokines. The chemokines are a family of
structurally related, heparin-binding basic small
proteins of 8-14 kDa. Functionally, they can be
classified as proinflammatory, homeostatic, or dual
function (Moser, Wolf et al. 2004). Inflammatory
chemokines are induced by pathogens, cytokines, or
growth factors and recruit effector leukocytes to
sites of infection, inflammation, tissue injury, and
tumor. Such chemokines regulate the recruitment,
activation, and proliferation of white blood ceiis,
also refered to as leukocytes (Schall and Bacon 1994;
Springer 1995; Baggiolini 1998). Chemokines
selectively induce chemotaxis of neutrophils,
eosinophils, basophils, monocytes, macrophages, mast
cells, T and B cells. In addition to their chemotactic
effect, they can selectively exert other effects in
responsive cells like changes in cell shape, transient
increase in the concentration of free intracellular
calcium ions, degranulation, upregulation of
integrins, formation of bioactive lipids such as, but
not limited to leukotrienes, prostaglandins,
thromboxans, or respiratory burst, i.e. release of
reactive oxygen species for destruction of pathogenic
organisms or tumor cells. Thus, by provoking the
release of further proinflammatory mediators,
chemotaxis and extravasation of leukocytes towards
sites of infection or inflammation, chemokines trigger
escalation of the inflammatory response. Homeostatic
chemokines, on the other hand, are expressed
predominantly in bone marrow and lymphoid tissues and
are involved in hematopoiesis, immune surveillance,
and adaptive immune responses (Godessart 2005). Class
of chemokines. Based on the arrangement of the first
two of four conserved cystein residues, the chemokines
are divided into four classes: CC or b-chemokines in
which the cysteins are in tandem, CXC or a-chemokines,
where they are separated by one additional amino acid
residue, XC or g chemokines that possess only one
disulfide bridge, whereby lymphotactin which is also
referred to as XCLl is the only representant to date,
and CX3C-chemokines which feature three amino acid
residues between the cysteins with membrane-bound
fractalkin being the only class member (Bazan, Bacon
et al. 1997). The usually chemokines carry two names,
onethat is related has been given due to their
function and one that is the systematic name according
to sequence characteristics. CXC chemokines. The CXC
chemokines act primarily on neutrophils, in particular
those CXC chemokines that carry the amino acid
sequence ELR on their amino terminus. Examples of CXC
chemokines that are active on neutrophils are
IL-8/CXCL8, GROa/CXCLl, GROb/CXCL2, and GROg/CXCL3,
NAP-2/CXCL7, ENA-78/CXCL5, SDF-1/CXCL12 and
GCP-2/CXCL6. The CXC chemokines act on a larger
variety of leukocytes, such as monocytes, macrophages,
eosinophils, basophils, as well as T and B lymphocytes
(Oppenheim, Zachariae et al. 1991; Miller and Krangel
1992; Baggiolini, Dewald et al. 1994; Jose,
Griffiths-Johnson et al. 1994; Ponath, Qin et al.
1996). Examples of these are I-309/CCL1; MCP-1/CCL2,
MCP-2/CCL8, MCP-3/CCL7, MCP-4/CCL13, MIP-l a/CCL3 and
MIP-l b/CCL4, RANTES/CCL5, and eotaxin/CCLl l . CZC
chemokine receptors. Chemokines act through receptors
that belong to a superfamily of seven
transmembrane-spanning G protein-coupled receptors
also refered to as GPCRs) (Murphy, Baggiolini et al.
2000)). Generally speaking, chemokine and chemokine
receptor interactions tend to be promiscuous in that
one chemokine can bind chemokine receptors and
conversely a single chemokine receptor can interact
with several different chemokines. Some known
receptors for the CXC chemokines include CXCRl, which
binds GROa, GCP-2, and IL-8; CXCR2, which binds
chemokines including GROa, GROb, GRQy, ENA-78, and
IL-8; CXCR3, which binds chemokines including PF4,
MIG, IP-10, and I-TAC; CXCR4 which thus far has been
found only to signal in response to SDF-I, and CXCR5,
which has been shown to signal in response to BCA-I
(Godessart 2005). Besides CXCR4, a new SDF-I receptor
was identified which is referred to as RDC1/CXCR7
(Balabanian, Lagane et al. 2005, Burns, Summers et al.
2006). SDF-I. Stromal-cell derived factor- 1 (abbr.:
SDF-I; synonyms, CXCL12; PBSF [pre-B-cell
growth-stimulating factor]; TPAR-I [TPA repressed gene
I]; SCYB12; TLSF [thymic lymphoma cell stimulating
factor]; hIRH [human intercrine reduced in hepatomas])
is an angiogenic CXC chemokine that does not contain
the ELR motif typical of the IL-8-like chemokines
(Salcedo, Wasserman et al. 1999; Salcedo and Oppenheim
2003) but binds and activates the G-protein coupled
receptor CXCR4. The chemokine was discovered by
threegroups independently, either by cloning cDNAs
that carry N-terminal signal sequences (Tashiro, Tada
et al. 1993), by virtue of its ability to stimulate
early B cell progenitors when expressed by the stromal
cell line PA6 (Nagasawa, Kikutani et al. 1994), or by
isolation from a cDNA library constructed from mouse
embryo fibroblasts treated with the protein kinase
C-activator tetra dodecanoyl phorbol acetate (abbr.:
TPA) (Jiang, Zhou et al. 1994). As a result of
alternative splicing, there are two forms of SDF-I,
SDF- la (68 aa) and SDF-l b, which, compared to SDF-I
a carries five additional residues at the C-terminus
(Shirozu, Nakano et al. 1995). The biological
significance of these two splice variants is not
completely understood. Sequences of SDF-I. The
sequence conservation between SDF-I from different
species is remarkable: human SDF-l a (SEQ.ID. 1) and
murine SDF-l a (SEQ.ID. 2) are virtually identical.
There is only a single conservative change of V to I
at position 18 (Shirozu, Nakano et al. 1995). NMR
structure of SDF-I. An NMR structure model exists (PDB
access, ISDF) for SDF-I [8- 68]. SDF-I was found to be
a monomer with a disordered N-terminal region.
Differences to other chemokines are found mainly in
the packing of the hydrophobic core and surface charge
distribution (Crump, Gong et al. 1997). Physiological
activities of SDF-I. Physiological activities of
SDF-I: Since the SDF-I receptor CXCR4 is widely
expressed on leukocytes, mature dendritic cells,
endothelial cells, brain cells, and megakaryocytes,
the activities of SDF-I are pleiotropic. This
chemokine, more than any other identified thus far,
exhibits the widest range of biological functions,
especially outside of the immune system. The most
significant functional effects of SDF-I are: Homing
and attachment of epithelial cells to neovascular
sites in the choroid portion of the retina. SDF-I has
been shown to be involved in homing of epithelial
cells to the choroid during neovascularization in eye
tissue. The exact role of these cells is still under
investigation but the published hypothesis is that
epithelial cells are involved in the formation of
aberrant blood vessels (Sengupta, Caballero et al.
2005). Stem cells. SDF-I is required to maintain stem
cells and progenitor cells, e.g. hematopoietic
progenitor (usually CD34+) cells in the bone marrow of
the adult. AMD3100, a selective CXCR4 antagonist, can
be used to mobilize CD34+ cells for hematopoietic stem
celltransplantation. CD34+ cells migrate in vitro and
in vivo along a gradient of SDF-I produced by stromal
cells (Aiuti, Webb et al. 1997). B cell development
and chemotaxis. SDF-I supports proliferation of pre-B
cells and augments the growth of bone marrow B cell
progenitors (Nagasawa, Kikutani et al. 1994); it
induces specific migration of pre- and pro-B cells,
while not acting as a significant chemoattractant for
mature B cells (D'Apuzzo, Rolink et al. 1997; Bleul,
Schultze et al. 1998). Presumably, SDF-I is important
for the positioning of B cells within secondary
lymphoid tissue. T cell chemotaxis. SDF-I is one of
the most efficacious T cell chemoattractants; CXCR4 is
present on many T cell subsets (Bleul, Farzan et al.
1996). Embryonic development. SDF-I and its receptor
CXCR4 are essential for embryonic development. SDF-I
and CXCR4 knockout mice die perinatally; they exhibit
cardiac ventricular septal defects or abnormal
cerebellar development in addition to reduced numbers
of B cell and myeloid progenitors (Nagasawa, Hirota et
al. 1996; Ma, Jones et al. 1998; Zou, Kottmann et al.
1998). SDF-I is also required for normal ontogeny of
blood development during embryogenesis (Juarez and
Bendall 2004). HIV infection. SDF-I is able to inhibit
T-tropic HIV-I entry into CXCR4-bearing cell lines,
and SDF-I expression may have an important bearing on
AIDS pathogenesis, since a polymorphism in the human
SDF-I gene affects the onset of AIDS (Bleul, Farzan et
al. 1996). Other diseases. Altered expression levels
of SDF-I or its receptor CXCR4 or altered responses
towards those molecules are said to be associated with
many human diseases, such as retinopathy (Brooks,
Caballero et al. 2004; Butler, Guthrie et al. 2005;
Meleth, Agron et al. 2005); cancer of breast (Muller,
Homey et al. 2001; Cabioglu, Sahin et al. 2005),
ovaries (Scotton, Wilson et al. 2002), pancreas
(Koshiba, Hosotani et al. 2000), thyroid (Hwang, Chung
et al. 2003) andnasopharynx (Wang, Wu et al. 2005);
glioma (Zhou, Larsen et al. 2002); neuroblastoma
(Geminder, Sagi-Assif et al. 2001); B cell chronic
lymphocytic leukemia (Burger, Tsukada et al. 2000);
WHIM syndrome (Warts, Hypogammaglobulinemia,
Infections, Myelokathexis syndrome) (Gulino, Moratto
et al. 2004; Balabanian, Lagane et al. 2005; Kawai,
Choi et al.2005); immunologic deficiency syndromes
(Arya, Ginsberg et al. 1999; Marechal, Arenzana-
Seisdedos et al. 1999; Soriano, Martinez et al. 2002);
pathologic neovascularization (Salvucci, Yao et al.
2002; Yamaguchi, Kusano et al. 2003; Grunewald,
Avraham et al. 2006); inflammation (Murdoch 2000;
Fedyk, Jones et al. 2001; Wang, Guan et al. 2001);
multiple sclerosis (Krurnbholz, Theil et al. 2006);
rheumatoid arthritis / osteoarthritis (Buckley, Amfit
et al. 2000; Kanbe, Takagishi et al. 2002; Grassi,
Cristino et al. 2004). Antagonism of SDF-I and its
receptor. In experimental animal settings, antagonists
of SDF-I or of its receptor have proved efficient for
blocking growth and/or metastatic spreading of human
cancer cells from different origin such as pancreas
(Guleng, Tateishi et al. 2005; Saur, Seidler et al.
2005), colon (Zeelenberg, Ruuls-Van Stalle et al.
2003; Guleng, Tateishi et al. 2005), breast (Mullcr,
Horncy ct al. 2001; Lapteva, Yang et al. 2005), lung
(Phillips, Bmdick et al. 2003), glioblastoma and
medulloblastoma (Rubin, Kung et al. 2003), prostate
(Sun, Schneider et al. 2005), osteosarcoma
(Perissinotto, Cavalloni et al. 2005), melanoma
(Takenaga, Tamamura et al. 2004), stomach (Yasumoto,
Koizumi et al. 2006) and multiple myeloma (Menu,
Asosingh et al. 2006). In addition, anti-SDF-1 therapy
was beneficial in animal models in preventing retinal
neovascularization (Butler, Guthrie et al. 2005,
Mames, Mattheus et al. 2006), nephritis (Balabanian,
Couderc et al. 2003) and arthritis (Matthys, Hatse et
al. 2001; Tamamura, Fujisawa et al. 2004; De Klerck,
Geboes et al. 2005). Moreover, AMD3100, a selective
CXCR4 antagonist, was used to mobilize CD34+ cells for
hematopoietic stem cell transplantation. CD34+ cells
migrate in vitro and in vivo along a gradient of SDF-I
produced by stromal cells (Aiuti, Webb et al. 1997).
SDF-I and eye diseases. SDF-I is a player in the
pathology of diseases of the back of the eye such as
diabetic retinopathy (abbr. DR) (Fong, Aiello et al.
2004 ) and age-related macular degeneration (abbr.
AMD) (Ambati, Anand et al. 2003). Both of these
diseases damage the eye and lead to gradual loss of
vision culminating in blindness. The damage occurs due
to the inappropriate growth of blood vessels in the
back of the eye, a process known as choroidal
neovascularization (abbr. CNV). During CNV, new blood
vessels that originate from the choroid migrate
through a break in the Bruch membrane into the
sub-retinal pigment epithelium (abbr. sub-RPE) or
subretinal space. The abnormal vessels can bleed, also
referred to as intraretinalhemorrhage, or leak fluid
under the retina. This can leave scars and can elevate
the macula, which distorts vision. Diabetic
retinopathy. DR is a major sequel to diabetes,
occuring frequently in patients with both type 1 and
type 2 diabetes. There are approximately 16 million
diabetics in the U.S., with nearly 8 million having
some form of DR. When proliferative diabetic
retinopathy (abbr. PDR) is left untreated, about 60%
of patients become blind in one or both eyes within 5
years. With the alarming rise in the prevalence of
diabetes in North America, Europe and many emerging
countries, the patient population is growing quickly.
For instance, the incidence of blindness is 25 times
higher in patients with diabetes than in the general
population. Furthermore, DR is the most common cause
of blindness in middle-aged subjects, accounting for
at least 12 percent of all new cases in the United
States each year. Screening programs are in place so
that the vision of diabetes patients can be monitored
and treatment, such as is available, can be delivered
in time. The direct causes of DR are poorly
understood, but the disease is thought to have its
origins in a combination of sources: impaired
auto-regulation of retinal blood flow; accumulation of
sorbitol inside retinal cells; and accumulation of
advanced glycosylation end products in the
extracellular fluid. All of these factors are related
directly or indirectly to hyperglycemia, the abundance
of sugar in the bloodstream. The symptoms of DR are
similar to those of AMD. Patients lose cells in the
retina and microaneurysms, i.e. blood leakage, occur
in the basement membrane of the retina. In addition,
vascular endothelial growth factor (abbr. VEGF),
Insulin-like growth factor 1 (IGF-I) and other
blood-borne factors, possibly including SDF-I, attract
new vascular cells and encourage the formation of
damaging blood vessels. Age-related macular
degeneration. AMD destroys a person's central vision.
The early stages of the disease may not even be
noticeable, because symptoms vary among patients.
Sometimes a patient is affected only in one eye. Or
vision may be impaired in both eyes but not
significantly. The disease causes distortion or faulty
color perception. There is often a dark spot in the
center of the visual field.The etiology (this means
course) of the disease is poorly understood. AMD is
often thought of as the aging of the outermost layer
of the retina. The physical alterations occur in the
center of the retina, also known as the macula, which
is the part of the retina relied upon for the most
acute vision. Wet AMD begins as a sequel to the dry
form of the disease. Some 90% of patients suffer from
the dry form of AMD, which results in the thinning of
macular tissues and disturbances in its pigmentation.
The rest have the wet form, which involves choroidal
neovascularization and often the formation of a
macular edema and retinal or subretinal bleeding. All
of these can lead to a rapid deterioration of visual
acuity. Already the most common cause of blindness in
people over the age of 55, wet AMD afflicts an
estimated 4% to 5% of the United States population
aged 65-74 and nearly 10% of those 75 years of age or
older. There are already 5 million people in the
United States alone over the age of 80 who have this
disease and another 5 million people are expected to
be affected by 2020. Tumours. Tumors (including solid
and hematological neoplasias and malignancies) are not
just masses of cancer cells: infiltration of tumors
with immune-cells is a characteristic of cancer. Many
human cancers have a complex chemokine network that
influences the extent and phenotype of this
infiltrate, as well as tumor growth, survival,
migration, and angiogenesis. Most solid tumors contain
many non-malignant stromal cells. Indeed, stromal
cells sometimes outnumber cancer cells. The
predominant stromal cells that are found in cancers
are macrophages, lymphocytes, endothelial cells and
fibroblasts. SDF-I in tumours. Cells from different
cancer types have different profiles of
chemokinereceptor expression, but the SDF-I receptor
CXCR4 is most commonly found in tumor cells of mouse
and man: tumor cells from at least 23 different types
of human cancers of epithelial, mesenchymal, and
haematopoietic origin express CXCR4 (Balkwill 2004)
with SDF-I being the only known ligand for CXCR4.
Apart from the bone marrow and secondary lymphoid
tissue, where it is constitutively expressed, SDF-I is
found in primary tumor sites in lymphoma (Corcione,
Ottonello et al. 2000) and brain tumors of both
neuronal and astrocytic lineage. Furthermore, it is
present at high levels in ovarian (Scotton, Wilson et
al. 2002) and pancreaticcancer (Koshiba, Hosotani et
al. 2000) as well as at sites of metastasis in breast
(Muller, Homey et al. 2001) and thyroid cancer (Hwang,
Chung et al. 2003), neuroblastoma and haematological
malignancies (Geminder, Sagi-Assif et al. 2001). In
contrast, CXCR4 expression is low or absent on normal
breast (Muller, Homey et al. 2001), ovarian (Scotton,
Wilson et al. 2002) and prostate epithelia (Sun,
Schneider et al. 2005). Besides CXCR4 and new SDF-I
receptor was identified: RDC1/CXCR7 (Balabanian,
Lagane et al. 2005, Burns, Summers et al. 2006). In
vitro and in vivo studies with prostate cancer cell
lines suggest that alterations in CXCR7/RDC1
expression are associated with enhanced adhesive and
invasive activities in addition to a survival
advantage. In addition, it was observed that
CXCR7/RDC1 levels are regulated by CXCR4 (Wang et al,
2008). In vitro and in vivo studies have shown that
both receptors for SDF-I, namely CXCR4 and the CXCR7
promote tumor growth, metastatic potential and
resistance to (chemotherapy induced) apoptosis in a
number of tumors, e.g breast cancer, glioblastomas,
ovarian cancer, neuroblastoma, lung cancer colorectal 



and prostate cancer (Burns et al, 2006; Li et al,
2008; Scotton et al, 2002; Yang et al, 2008; Zagzag et
al, 2008). CXCR4 and CXCR7 expression thus seems to be
a general characteristic of several tumours..
Inhibition of chemokine-receptor signalling as a
therapeutic option in cancer treatment. Inhibiting
chemokine-receptor signalling on tumor cells has the
potential to induce growth arrest or apoptosis, and to
prevent invasion and metastasis in vivo as shown by
the following evidence: CXCR4 knockdown by siRNA
abrogated breast tumor growth (Lapteva, Yang et al.
2005); Thybridoma cells which were transfected with a
construct that prevents surface expression of CXCR4
could no longer metastasize to distant organs when
injected intravenously into mice (Zeelenberg,
Ruuls-Van Stalle et al. 2001); in similar experiments
with colorectal cancer cells, lung and liver
metastases were greatly reduced (Zeelenberg, Ruuls-Van
Stalle et al. 2003); anti- CXCR4 antibodies inhibited
the spread of breast cancer xenografts to the lymph
nodes (Muller, Homey et al. 2001); treatment of
lymphoblastoid cells with anti-CXCR4 or anti-SDF-1
antibodies delayed tumor growth in (NOD)/SCID mice
(Bertolini, Dell'Agnola et al. 2002); anti- SDF-1
antibodies inhibited development of organ metastases
of non-small-cell lung cancer (abbr. NSCLC) cells
(Phillips, Burdick et al. 2003); systemic
administration of the CXCR4antagonist AMD3100 (by
AnorMED Inc.) inhibited the growth of intracranial
glioblastoma and medulloblastoma xenografts, and
increased tumor cell apoptosis within 24 hours (Rubin,
Kung et al. 2003); anti-SDF-1 antibodies inhibited
growth of MCF-7 breast cancer cells admixed with
carcinoma-associated fibroblasts (Orimo, Gupta et al.
2005); neutralization of CXCR4 with antibodies blocked
prostate cancer metastasis and growth in osseous sites
(Sun, Schneider et al. 2005); development of lung
metastasis after injection of osteosarcoma cells was
prevented by administration of the peptidic CXCR4
antagonist T134 (Perissinotto, Cavalloni et al. 2005).
Different authors come to the conclusion that
targeting the SDF-I / CXCR4 axis provides new
therapeutic options for cancer patients: Human ovarian
tumors strongly express SDF-I plus, on a lower level,
VEGF. Both proteins are triggered by hypoxia in the
tumor. Pathologic concentrations of any of the
proteins alone were not sufficient to induce in vivo
angiogenesis, but together, SDF-I and VEGF in
pathologic concentrations efficiently and
synergistically induced neovascularization. Thus,
interrupting this synergistic axis, rather than VEGF
alone, is a novel efficient antiangiogenesis strategy
to treat cancer (Kryczek, Lange et al. 2005); Breast
cancer cell lines, when equipped with the autocrine
SDF-I / CXCR4 signalling pathway, display aggressive
behavior. This includes an increase in invasiveness
and migration together with faster growth. The SDF-I /
CXCR4 axis thus provides important information for
predicting the aggressive nature and constitute
important therapeutic targets in human breast cancer
(Kang, Watkins et al. 2005); Migration and metastasis
of small-cell lung cancer (abbr. SCLC) cells - which
express high levels of CXCR4 - is regulated by SDF-I.
Activation of CXCR4 promotes adhesion to accessory
cells (such as stromal cells) and extracellular matrix
molecules within the tumor microenvironment. These
adhesive interactions result in an increased
resistance of SCLC cells to chemotherapy. As such,
inhibitors of the SDF-I / CXCR4 axis increases the
chemosensitivity of SCLC cells and leads to new
therapeutic avenues for patients with SCLC (Hartmann,
Burger et al. 2004) and other
tumors.Chemokine-receptor signalling and stem cell
trafficking. The SDF-I / CXCR4 axis emerges as a
pivotal regulator of trafficking of various types of
stem cells in the body. Since most if not all
malignancies originate in the stem/progenitor cell
compartment, cancer stem cells also express CXCR4 on
their surface and, as a result, the SDF-I / CXCR4 axis
is involved in directing their trafficking/metastasis
to organs that express SDF-I such as, e.g., lymph
nodes, lungs, liver, and bones. In consequence,
strategies aimed at modulating the SDF-I / CXCR4 axis
have important clinical applications both in
regenerative medicine to deliver normal stem cells to
the tissues and in clinical oncology to inhibit
metastasis of cancer stem cells (Kucia, Reca et al.
2005). Stem Cell Mobilization. Leukocytes, also known
as white blood cells, include neutrophils,
macrophages, eosinophils, basophils/mast cells, B
cells and T cells. White blood cells are continuously
replaced via the hematopoietic system, by the action
of colony stimulating factors (CSFs) and various
cytokines on stem cells and progenitor cells in
hematopoietic tissues. The most widely known of these
factors is granulocyte colony stimulating factor
(abbr. G-CSF) which has been approved for use in
counteracting the negative effects of chemotherapy by
stimulating the production of white blood cells and
progenitor cells (peripheral blood stem cell
mobilization). There are a number of cell surface
antigens that are used as markers for the
characterization of the stem and progenitor cell
populations. These markers are also subject to change,
whenever new, more specific markers are discovered.
Hematopoietic stem cells are currently characterized
by being CD34+, c-kit+, Sca-1+ , CD45+, Un-, and CD38-
(CD 38 is also a lineage marker, this is therefore
redundant to lin ) The bone marrow is also a host for
several other stem cell types that are not
hematopoietic, but may give rise to other cell types
and tissues: Mesenchymal stem cells are characterized
as CD34+, Sca-1+, Hn-, BMPR+ and/or STRO-1+,
tissue-committed stem cells from bone marrow: are
currently defined as being CXCR4+, CD34+, CD45-.
Subpopulations of the tussue-committed stem cells from
bone marrow are (Majka et al. 2005): skeletal stem
cells: Myf5+, MyoD+ cardiac stem cells: NKx2.5+,
GATA4+ liver stem cells: CKl 9+, a-fetoprotein+ neural
stem cells: nestin+, GATA4+Several other factors have
been reported to increase white blood cells and
progenitor cells in both human and animal subjects.
These agents include granulocyte-macrophage colony
stimulating factor (abbr. GM-CSF), Interleukin-1
(abbr. IL-I), Interleukin-3 (abbr. IL-3),
Interleukin-8 (abbr. IL-8), PIXY-321 (abbr.
GM-CSF/IL-3 fusion protein), macrophage inflammatory
protein (abbr. MIP), GROb (CXCL2) and GRObT(CXCL2D4),
stem cell factor, thrombopoietin and growth related
oncogene, as single agents or in combination
(Broxmeyer, Benninger et al. 1995; Glaspy, Davis et
al. 1996; Rosenfeld, Bolwell et al. 1996; Glaspy,
Shpall et al. 1997; Vadhan-Raj, Murray et al. 1997;
Broxmeyer, Orazi et al. 1998; Dale, Liles et al. 1998;
Pruijt, Willemze et al. 1999; King, Horowitz et al.
2001). While endogenous growth factors are
pharmacologically effective, the well known
disadvantages of employing proteins and peptides as
pharmaceuticals underline the need to add to the
repertoire of such growth factors further agents which
are effective insofar, i. e. which increase progenitor
cells of leukocytes and stem cells, respectively,
preferably increase the level thereof in peripheral
blood of a subject. Accordingly, one problem
underlying the instant application is to provide means
and methods for increasing progenitor cells of
leukocytes and stem cells, respectively, more
specifically for increasing the level thereof in
peripheral blood of a subject. A further problem
underlying the instant application is to provide means
and methods for the treatment of diseases which are
caused by or associated with low level of progenitor
cells of leukocytes and stem cells, respectively. Stem
cells are either mobilized in order to directly enable
the repair of damaged tissues in the same patient in
which they are mobilized, or they are mobilized and
collected from a human leukocyte antigen (HLA) matched
donor and administered to the patient either intra
venously or directly into an affected tissue. The
latter can also be done with stem cells that were
mobilized from the patient himself. Before
administration of the stem cells, they can be expanded
and/or differentiated in vitro. Allergic airway
diseases and contact allergies. SDF-I was found to act
as a chemotactic agent on mature and precursor mast
cells - especially when histamine is released from
mature mast cells, e.g. by IgE signalling through
binding to the Fc-epsilon receptor on the mast cell
surface (Godot, Arock et al. 2007). In a mouse model
of allergic airway disease,
antibody-mediatedneutralisation of CXCR4, which is
expressed on leukocytes as outlineed above, reduced
airway hyper-responsiveness. The antibodies also
reduced lung eosinophilia, particularly in
bronchoalveolar lavage fluid and interstitium, by
half, indicating that CXCR4-mediated signals
contribute to lung inflammation. SDF-la neutralization
resulted in a similar reduction in both lung allergic
inflammation and airway hyper-responsiveness (Gonzalo,
Lloyd et al. 2000). There is also evidence that SDF-I
contributes to angiogenesis. This has been explicitly
shown by Hoshin et al. in asthma by analysing
bronchial biopsies for angiogenesis and SDF-I
expression. Immunohistochemistry on sections of these
biopsies showed that asthmatic subjects had a higher
degree of vascularity and a greater number of SDF-I
positive cells compared to control subjects (Hoshino,
Aoike et al. 2003). Moreover, clinical and
experimental evidence indicates that skin-infiltrating
leukocytes play a crucial role in the initiation and
maintenance of atopic dermatitis and it has been shown
that SDF-I is an important factor for the recruitment
of T-lymphocytes and dendritic cells, especially
Langerhans-type dentritic cells (Gombert, Dieu-Nosjean
et al. 2005). Psoriasis. Psoriasis is an inflammatory
skin disease with an underlying auto-immune component.
Psoriasis is characterised by strong leukocyte
infiltration of the affected skin, with T cells
playing a prominent role. Zhou et al. found amongst
others an increased SDF-I mRNA expression in
psoriatric skin lesions (Zhou, Krueger et al. 2003).
Joint inflammation. There is evidence in the
literature for the involvement of the SDF-1-CXCL4-
axis in joint inflammation. Matthys et al. showed that
AMD3100, a potent and specific antagonist of CXCR4 ,
inhibited autoimmune joint inflammation in IFN-gamma
receptordeficient mice (Matthys, Hatse et al. 2001).
Expression of SDF-I was also observed in synovial
biopsies and by RT-PCR from subjects affected by
spondyloarthropathy, rheumatoid arthritis, psoriatric
arthritis and degenerative joint disease
(osteoarthritis). However, over-expression was not
seen in all cases (Gu, Marker-Hermann et al. 2002).
Similar results were found for CXCR4 using RT-PCR.
Rheumatoid arthrits. More recently, SDF-I levels were
found to be increased in synovial fluid from
rheumatoid arthritis patients compared to
osteoarthritis patients (Kim, Cho et al. 2007).
Theauthors also described that in cell culture, SDF-I
expression from fibroblast-like synoviocytes was
up-regulated by co-culturing these cells with T cells.
This effect was also observed by addition of IL- 17, a
T-cell cytokine, to the culture medium.
Immunohistochemistry on joint biopsy sections revealed
that SDF-I is expressed in the synovium of joints
affected by psoriatric arthritis. Rapid and
significant clinical improvement was observed after
infliximab treatment in all 9 patients. This was
accompanied by a reduction of synovial SDF-I levels
amongst other growth factors (biopsies were taken
after 8 weeks of therapy) (Gu, Marker-Hermann et al.
2002). While there are manifestations that leukocyte
infiltration is characteristic for allergic diseases,
allergic reactions and inflammtion in autoimmune
diseases, no effective treatment of such diseases
could be developed so far. Insofar further agents that
affect the course of such diseases, and preferably
affect leukocyte infiltration, are needed.
Accordingly, a further problem underlying the instant
application is to provide means and methods for
inhibiting or reducing the infiltration of leukocytes
into tissues. A further problem underlying the instant
application is to provide means and methods for the
treatment of diseases which are caused by or are
associated with infiltration of leukocytes into
tissues or with an increased level of infiltration of
such leukocytes into tissues. The signalling of SDF-I
and its receptor affects the migration of cells within
the body, preferably from one tissue into another
tissue, from a tissue into the peripheral blood and/or
from the peripheral blood into a tissue, leading to
several diseases and disorders. A specific
intereference, preferably inhibition of interaction
between of SDF-I and the SDF-I receptor or receptors,
may cause amelioration of several diseases and
disorders. In view of the above, a still further, more
general problem underlying the instant application is
to provide means and methods to affect the migration
of cells within the body, preferably from one tissue
to another tissue, from a tissue into the peripheral
blood and/or from the peripheral blood into a tissue,
whereby sich migration leads to or is associated with
several diseases and disorders. Insofar, a further
problem underlying the instant application is to
provide means and methods which arecuased by or
associated with the migration of cells within the
body, preferably from one tissue to another tissue,
from a tissue into the peripheral blood and/or from
the peripheral blood into a tissue, leading to several
diseases and disorders. The problem underlying the
present invention is solved by the subject matter of
the independent claims. Preferred embodiments may be
taken from the dependent claims. More specifically,
the problem underlying the instant application is
solved in a first aspect by a nucleic acid molecule
binding to SDF-I, whereby the nucleic acid molecule
influences migration of cells. In a first embodiment
of the first aspect, the cells express an
SDF-receptor, whereby the SDF-I receptor is one
preferably selected from CXCR4 and CXCR7. In a second
embodiment of the first aspect, which is also an
embodiment of the first embodiment of the first aspect
migration of cells comprises mobilization of
progenitor cells, stem cells, cancer cells, long-lived
plasma cells, B cells and/or T cells into the
peripheral blood of a subject, whereby preferably the
B cells and/or T cells are memory B cells and/or
memory T cells. In a third embodiment of the first
aspect, which is also an embodiment of the second
embodiment of the first aspect the progenitor cells
and/or the stem cells comprise CD34+ progenitor cells.
In a fourth embodiment of the first aspect, which is
also an embodiment of the second and third embodiment
of the first aspect the mobilization of the progenitor
cells and/or the stem cells takes place in a
hematopoietic tissue. In a fifth embodiment of the
first aspect, which is also an embodiment of the
fourth embodiment of the first aspect the
hematopoietic tissue is at least one of myeloid tissue
and lymphoid tissue, whereby preferably the myeloid
tissue is located in the bone marrow, and preferably
thelymphoid tissue is located in the mucosa of the
digestive tract, the respiratory tract, the lymph
nodes, the spleen, the thymus and/or lymphoid
follicles in an inflamed tissue. In a sixth embodiment
of the first aspect, the nucleic acid molecule
inhibits migration of leukocytes. In a seventh
embodiment of the first aspect, which is also an
embodiment of the sixth embodiment of the first aspect
the leukocytes are T-lymphocytes, B-lymphocytes,
monocytes, macrophages, eosinophils, neutrophils,
basophils, dendritic cells and/or mast cells. In an
eighth embodiment of the first aspect, which is also
an embodiment of the sixth and seventh embodiment of
the first aspect, upon migration of the leukocytes,
the leukocytes are accumulated in a tissue, whereby
preferably the accumulation of the leukocytes leads to
an inflammation in the said tissue. In a ninth
embodiment of the first aspect, which is also an
embodiment of the eighth embodiment of the first
aspect the tissue comprises skin, mucosa, organs as
selected from but not restricted to eye, brain, lung,
kidneys, heart, liver, gastrointestinal tract, spleen,
bones and/or lymphatic system, preferably skin and/or
the mucosa of airways. In a tenth embodiment of the
first aspect, which is also an embodiment of the first
aspect and of any of the first to the ninth embodiment
of the first aspect the nucleic acid molecule is
selected from the group comprising type A nucleic acid
molecules, type B nucleic acid molecules, type C
nucleic acid molecules and nucleic acid molecules
having a nucleic acid sequence according to any of
SEQ.ID.No. 142, SEQ.ID.No. 143 and SEQ.ID.No. 144. In
an eleventh embodiment of the first aspect, which is
also an embodiment of the tenth embodiment of the
first aspect the type A nucleic acid molecules
comprise the following core nucleotide sequence: 5'
AAAGYRACAHGUMAAXAUGAAAGGUARC 3' (SEQ.ID. 19)whereby XA
is either absent or is A. In a twelfth embodiment of
the first aspect, which is also an embodiment of the
eleventh embodiment of the first aspect the type A
nucleic acid molecules comprise a core nucleotide
sequence selected from the group comprising 5'
AAAGYRACAHGUMAAUGAAAGGUARC 3' (SEQ.ID.No. 20), 5'
AAAGYRACAHGUMAAAUGAAAGGUARC 3' (SEQ.ID.No. 21), and 5'
AAAGYAACAHGUCAAUGAAAGGUARC 3' (SEQ.ID.No. 22),
preferably the core nucleotide sequence comprises 5'
AAAGYAACAHGUCAAUGAAAGGUARC 3' (SEQ. ID. No. 22). In a
13th embodiment of the first aspect, which is also an
embodiment of the eleventh and the twelfth embodiment
of the first aspect the nucleic acid molecule comprise
in 5'->3' direction a first stretch of nucleotides,
the core nucleotide sequence, and a second stretch of
nucleotides. In a 14th embodiment of the first aspect,
which is also an embodiment of the eleventh and the
twelfth embodiment of the first aspect the nucleic
acid molecule comprise in 5'->3' direction a second
stretch of nucleotides, the core nucleotide sequence,
and a first stretch of nucleotides. In a 15th
embodiment of the first aspect, which is also an
embodiment of the 13th and the 14th embodiment of the
first aspect the nucleic acid molecule comprises the
first and the second 



stretch of nucleotides and said first and said second
stretch of nucleotides optionally hybridize with each
other, whereby upon hybridization a double-stranded
structure is formed. In a 16th embodiment of the first
aspect, which is also an embodiment of any of the 13th
to 15th embodiment of the first aspect the
double-stranded structure consists of four to six base
pairs, preferably five base pairs. In a 17th
embodiment of the first aspect, which is also an
embodiment of any of the 13th to 16th embodiment of
the first aspect the first stretch of nucleotides
comprise a nucleotide sequence of5' X1X2NNBV 3'
(SEQ.ID.No. 44) and the second stretch of nucleotides
comprises a nucleotide sequence of 5' BNBNX3X4 3'
(SEQ.ID.No. 45) whereby X1 is either absent or R, X is
S, X3 is S and X4 is either absent or Y; or X1 is
absent, X2 is either absent or S, X3 is either absent
or S and X4 is absent. In an 18th embodiment of the
first aspect, which is also an embodiment of any of
the 13th to 17th embodiment of the first aspect the
first stretch of nucleotides comprises a nucleotide
sequence of 5' RSHRYR 3' (SEQ.ID.No. 23) and the
second stretch of nucleotides comprises a nucleotide
sequence of 5' YRYDSY 3'(SEQ.ID.No. 24), preferably
the first stretch of nucleotides comprises a
nucleotide sequence of 5' GCUGUG 3' and the second
stretch of nucleotides comprises a nucleotide sequence
of 5' CGCAGC 3'. In a 19th embodiment of the first
aspect, which is also an embodiment of any of the 13th
to 17th embodiment of the first aspect the first
stretch of nucleotides comprises a nucleotide sequence
of 5' X2BBBS 3' (SEQ.ID.No. 42) and the second stretch
of nucleotides comprises a nucleotide sequence of 5'
SBBVX3 3' (SEQ.ID.No. 43), whereby X is either absent
or is S and X3 is either absent or is S; preferably
the first stretch of nucleotides comprises a
nucleotide sequence of 5' CUGUG 3' and the second
stretch of nucleotides comprises a nucleotide sequence
of 5' CGCAG 3'; or the first stretch of nucleotides
comprises a nucleotide sequence of 5' GCGUG 3'and the
second stretch of nucleotides comprises a nucleotide
sequence of 5' CGCGC 3'. In a 20th embodiment of the
first aspect, which is also an embodiment of any of
the 11th to 19th embodiment of the first aspect the
nucleic acid molecule has a nucleic acid sequence
according to any of SEQ.ID.Nos. 5 to 18, 25 to 41,
133, 137, 139 to 141.In a 2 1st embodiment of the
first aspect, which is also an embodiment of the tenth
embodiment of the first aspect the type B nucleic acid
molecules comprise the following core nucleotide
sequence: 5' GUGUGAUCUAGAUGUADWGGCUGWUCCUAGUYAGG 3'
(SEQ.ID.No. 57). In a 22nd embodiment of the first
aspect, which is also an embodiment of the 2 1st
embodiment of the first aspect the type B nucleic acid
molecules comprise a core nucleotide sequence of
GUGUGAUCUAGAUGUADUGGCUGAUCCUAGUCAGG (SEQ.ID.NO. 58):
In a 23rd embodiment of the first aspect, which is
also an embodiment of any of the 2 1st to 22nd
embodiment of the first aspect the nucleic acid
moiecuie comprise in 5;->3 direction a first stretch
of nucleotides, the core nucleotide sequence, and a
second stretch of nucleotides. In a 24th embodiment of
the first aspect, which is also an embodiment of any
of the 2 1st to 22nd embodiment of the first aspect
the nucleic acid molecule comprise in 5'->3' direction
a second stretch of nucleotides, the core nucleotide
sequence, and a first stretch of nucleotides. In a
25th embodiment of the first aspect, which is also an
embodiment of any of the 23rd to 24th embodiment of
the first aspect the nucleic acid molecule comprises
the first and the second stretch of nucleotides and
said first and said second stretch of nucleotides
optionally hybridize with each other, whereby upon
hybridization a double-stranded structure is formed.
In a 26th embodiment of the first aspect, which is
also an embodiment of any of the 2 1st to 25th
embodiment of the first aspect the double-stranded
structure consists of four to six base pairs,
preferably five base pairs. In a 27th embodiment of
the first aspect, which is also an embodiment of any
of the 23rd to 26th embodiment of the first aspect the
first stretch of nucleotides comprises a nucleotide
sequence of 5' X1X2SVNS 3' (SEQ.ID.No. 77) and the
second stretch of nucleotides comprises a nucleotide
sequence of 5' BVBSX3X4 3' (SEQ.ID.No. 78), wherebyX1
is either absent or is A, X2 is G, X3 is C and X4 is
either absent or is U; or X1 is absent, X2 is either
absent or is G, X is either absent or is C and X4 is
absent. In a 28th embodiment of the first aspect,
which is also an embodiment of any of the 23rd to 27th
embodiment of the first aspect the first stretch of
nucleotides comprises a nucleotide sequence of 5'
X1GCRWG 3' (SEQ.ID.No. 59) and the second stretch of
nucleotides comprises a nucleotide sequence of 5'
KRYSCX4 3'(SEQ.ID.No. 60), whereby X1 is either absent
or A, and X4 is either absent or U. In a 29th
embodiment of the first aspect, which is also an
embodiment of any of the 23rd to 28th embodiment of
the first aspect first stretch of nucleotides
comprises a nucleotide sequence of 5' X1GCGUG 3'
(SEQ.ID.No. 75) and the second stretch of nucleotides
comprises a nucleotide sequence of 5'.UACGCX 4 3'
(SEQ.ID.No. 76), whereby X1 is either absent or A, and
X4 is either absent or U, preferably the first stretch
of nucleotides comprises a nucleotide sequence of 5'
AGCGUG 3' and the second stretch of nucleotides
comprises a nucleotide sequence of 5' UACGCU 3'. In a
30th embodiment of the first aspect, which is also an
embodiment of any of the 23rd to 27th embodiment of
the first aspect the first stretch of nucleotides
comprises a nucleotide sequence of 5' X2SSBS 3'
(SEQ.ID.No. 73) and the second stretch of nucleotides
comprises a nucleotide sequence of 5' BVSSX3 3'
(SEQ.ID.No. 74), whereby X is either absent or G, and
X3 is either absent or C, preferably the first stretch
of nucleotides comprises a nucleotide sequence of 5'
GCGUG 3' and the second stretch of nucleotides
comprises a nucleotide sequence of 5' UACGC 3'.In a 3
1st embodiment of the first aspect, which is also an
embodiment of any of the 2 1st to the 30th embodiment
of the first aspect the nucleic acid molecule has a
nucleic acid sequence according to any of SEQ.ID.Nos.
46 to 56, 6 1 to 72, and 132. In a 32nd embodiment of
the first aspect, which is also an embodiment of the
tenth embodiment of the first aspect the type C
nucleic acid molecules comprise a core nucleotide
sequence of GGUYAGGGCUHRX AAGUCGG (SEQ.ID.NO. 90),
whereby XA is either absent or is A. In a 33rd
embodiment of the first aspect, which is also an
embodiment of the 32"u embodiment of the first aspect
the type C nucleic acid molecules comprise a core
nucleotide sequence selected from the group comprising
5 ' GGUYAGGGCUHRAAGUCGGS' (SEQ.ID.NO. 91), 5 '
GGUYAGGGCUHRAGUCGG 3 ' (SEQ.ID.No. 92), and 5'
GGUUAGGGCUHGAAGUCGG 3' (SEQ.ID.No. 93), preferably the
core nucleotide sequence comprises 5'
GGUUAGGGCUHGAAGUCGG 3' (SEQ. ID. No. 93). In a 34th
embodiment of the first aspect, which is also an
embodiment of any of the 32nd to 33rd embodiment of
the first aspect the nucleic acid molecule comprises
in 5'->3' direction a first stretch of nucleotides,
the core nucleotide sequence, and a second stretch of
nucleotides. In a 35th embodiment of the first aspect,
which is also an embodiment of any of the 32nd to 33rd
embodiment of the first aspect the nucleic acid
molecule comprise in 5'->3' direction a second stretch
of nucleotides, the core nucleotide sequence, and a
first stretch of nucleotides. In a 36th embodiment of
the first aspect, which is also an embodiment of any
of the 34th to 35th embodiment of the first aspect the
nucleic acid molecule comprises the first and the
second stretch of nucleotides and whereby at least a
part of said first stretch and at least a part of
saidsecond stretch of nucleotides optionally hybridize
with each other, whereby upon hybridization a
double-stranded structure is formed. In a 37th
embodiment of the first aspect, which is also an
embodiment of any of 34th to 36th embodiment of the
first aspect the length of the first stretch and the
length of the second stretch is individually and
independently 0 to 17 nucleotides, preferably 4 to 10
nucleotides and more preferably 4 to 6 nucleotides. In
a 38th embodiment of the first aspect, which is also
an embodiment of any of the 36th to 37th embodiment of
the first aspect the double-stranded structure
comprises 4 to 10 base pairs, preferably 4 to 6 base
pairs, more preferably 5 base pairs. In a 39th
embodiment of the first aspect, which is also an
embodiment of the 38th embodiment of the first aspect
the double-stranded structure comprises 4 to 10
consecutive base pairs, preferably 4 to 6 consecutive
base pairs, more preferably 5 consecutive base pairs.
In a 40th embodiment of the first aspect, which is
also an embodiment of any of the 34th to 39th
embodiment of the first aspect the first stretch of
nucleotides comprises a nucleotide sequence of 5'
RKSBUSNVGR 3' (SEQ.ID.No. 120) and the second stretch
of nucleotides comprises a nucleotide sequence of 5'
YYNRCASSMY 3' (SEQ.ID.No. 121), preferably the first
stretch of nucleotides comprises a nucleotide sequence
of 5' RKSBUGSVGR 3' (SEQ.ID.No. 122) and the second
stretch of nucleotides comprises a nucleotide sequence
of 5' YCNRCASSMY 3' (SEQ.ID.No. 123). In a 4 1st
embodiment of the first aspect, which is also an
embodiment of any of the 34th to 39 embodiment of the
first aspect the first stretch of nucleotides
comprises a nucleotide sequence of 5' XsSSSV 3'
(SEQ.ID.No. 124) and the second stretch of nucleotides
comprises a nucleotide sequence of 5' BSSSXS 3'
(SEQ.ID.No. 125), whereby Xs is either absent or is S.
In a 42nd embodiment of the first aspect, which is
also an embodiment of any of the 34th to 39th and the
4 1st embodiment of the first aspect the first stretch
of nucleotides comprises a nucleotidesequence of 5'
SSSSR 3' (SEQ.ID.No. 130) and the second stretch of
nucleotides comprise a nucleotide sequence of 5' YSBSS
3' (SEQ.ID.No. 131), preferably the first stretch of
nucleotides comprises a nucleotide sequence of 5'
SGGSR 3' (SEQ.ID.No. 126) and the second stretch of
nucleotides comprises a nucleotide sequence of 5'
YSCCS 3' (SEQ.ID.No. 127). In a 43rd embodiment of the
first aspect, which is also an embodiment of any of
the 34th to 39th, the 4 1st and the 42nd embodiment of
the first aspect the first stretch of nucleotides
comprises a nucleotide sequence of 5' GCSGG 3'
(SEQ.ID.No. 128) and the second stretch of nucleotides
comprises a nucleotide sequence of 5' CCKGC 3'
(SEQ.ID.No. 129), preferably the first stretch of
nucleotides comprises a nucleotide sequence of 5'
GCCGG 3' and the second stretch of nucleotides
comprises a nucleotide sequence of 5' CCGGC 3'. In a
44th embodiment of the first aspect, which is also an
embodiment of any of the 34th to 39th embodiment of
the first aspect the first stretch of nucleotides
comprises a nucleotide sequence of 5'
CGUGCGCUUGAGAUAGG 3' and the second stretch of
nucleotides comprises a nucleotide sequence of 5'
CUGAUUCUCACG 3'. In a 45th embodiment of the first
aspect, which is also an embodiment of any of the 34th
to 39th embodiment of the first aspect the first
stretch of nucleotides comprises a nucleotide sequence
of 5' UGAGAUAGG 3' and the second stretch of
nucleotides comprises a nucleotide sequence of 5'
CUGAUUCUCA 3'. In a 46th embodiment of the first
aspect, which is also an embodiment of any of the 34th
to 39th embodiment of the first aspect the first
stretch of nucleotides comprises a nucleotide sequence
of 5' GAGAUAGG 3' and the second stretch of
nucleotides comprises a nucleotide sequence of 5'
CUGAUUCUC 3'.In a 47th embodiment of the first aspect,
which is also an embodiment of any of the 32nd to 46th
embodiment of the first aspect the nucleic acid
molecule has a nucleic acid sequence according to any
of SEQ.ID.Nos. 79 to 89, 94 to 119, and 134 to 136. In
a 48th embodiment of the first aspect, which is also
an embodiment of tenth embodiment of the first aspect
the nucleic acid molecule has a nucleic acid sequence
according to any of SEQ.ID.Nos. 142 to 144. In a 49th
embodiment of the first aspect, which is also an
embodiment of the first aspect and of any of the first
to the 48th embodiment of the first aspect the nucleic
acid molecule is an antagonist to SDF-I. In a 50th
embodiment of the first aspect, which is also an
embodiment of the first aspect and of any of the first
to the 48th embodiment of the first aspect the nucleic
acid molecule is an antagonist of the SDF-I receptor
system, whereby the SDF-I receptor of the SDF-I
receptor system is one preferably selected from CXCR4
and CXCR7. In a 5 1st embodiment of the first aspect,
which is also an embodiment of the first aspect and of
any of the first to the 50th embodiment of the first
aspect the SDF-I is a human SDF-I and/or the SDF-I
receptor of the SDF-I receptor system is a human SDF-I
receptor. In a 52nd embodiment of the first aspect,
which is also an embodiment of the first aspect and of
any of the first to the 5 1st embodiment of the first
aspect SDF-I comprises an amino acid sequence
according to SEQ ID No. 1. In a 53rd embodiment of the
first aspect, which is also an embodiment of the first
aspect and of any of the first to the 52" embodiment
of the first aspect the nucleic acid comprises a
modification. In a 54th embodiment of the first
aspect, which is also an embodiment of the 53rd
embodiment of the first aspect the modification is
selected from the group comprising a HES moiety and a
PEG moiety.In a 55th embodiment of the first aspect,
which is also an embodiment of the 54th embodiment of
the first aspect the modification is a PEG moiety
consisting of a straight or branched PEG, whereby the
molecular weight of the PEG moiety is preferably from
about 2 to 180 kD, more preferably from about 60 to
140 kD and most preferably about 40 kD. In a 56th
embodiment of the first aspect, which is also an
embodiment of the 54th embodiment of the first aspect
the modification is a HES moiety, whereby preferably
the molecular weight of the HES moiety is from about
10 to 130 kD, more preferably from about 30 to 130 kD
and most preferably about 100 kD. In a 57th embodiment
of the first aspect, which is also an embodiment of
the first aspect and of any of the first to the 56th
embodiment of the first aspect the nucleotides of the
nucleic acid are L-nucleotides, preferably the
nucleotides of the sequences according to any of
SEQ.ID:No. 19, 20, 21, 22, 57, 58, 90, 91, 92, and 93.
The problem underlying the instant application is
solved in a second aspect by a pharmaceutical
composition comprising a nucleic acid according to the
first aspect and any embodiments thereof, and
optionally at least a further constituent, whereby the
further constituent is selected from the group
comprising pharmaceutically acceptable excipients and
pharmaceutically active agents. The problem underlying
the instant application is solved in a third aspect by
the use of a nucleic acid according to the first
aspect and any embodiments thereof, for the
manufacture of a medicament. In a first embodiment of
the third aspect, the medicament is used for
mobilization of progenitor cell and/or stem cells into
the peripheral blood, and/or for the treatment of
diseases and/or disorders preferably selected from the
group comprising wound healing; burn; disorders caused
by or associated with damaged organ tissue and/or
damaged vasculature, whereby such disorders are
selected from retinal and choroidal damage, stroke,
myocardial damage, myocardial infarct, ischemia after
organ transplantation and traumatic injury; and
hematopoietic disorders, wherebysuch disorders are
selected from aplastic anemia, leukaemia, drug-induced
anemia and leukopenia, and bacterial infection in
leukopenia. In a second embodiment of the third aspect
the medicament is for mobilization of cancer cells
into the peripheral blood of a subject. In a third
embodiment of the third aspect which is also an
embodiment of the second embodiment of the third
aspect the cancer cells are selected from leukemic
cells, lymphoma cells, cancer stem cells, cancer cells
with metastatic potential and cancer metastases. In a
fourth embodiment of the third aspect which is also an
embodiment of any of the second to the third
embodiment of the third aspect the medicament is used
in combination with a second pharmaceutically active
agent, whereby the second pharmaceutically active
agent is suitable for mobilizing cancer cells into the
peripheral blood of a subject, whereby the second
pharmaceutically active agent is preferably selected
from cancer cell mobilizing agents. In a fifth
embodiment of the third aspect which is also an
embodiment of any of the second to the fourth
embodiment of the third aspect the medicament is used
in combination with a third pharmaceutically active
agent, whereby the third pharmaceutically active agent
damages, destroys and/or labels the cancer cells in
the peripheral blood, whereby the label leads to an
activation of body's defences. In a sixth embodiment
of the third aspect which is also an embodiment of any
of the second to the fifth embodiment of the third
aspect is subsequently or concomitantly undergoing
chemotherapy and/or radiotherapy. In a seventh
embodiment of the third aspect which is also an
embodiment of any of the fifth to the sixth embodiment
of the third aspect the medicament is used for the
treatment and/or prevention of cancer, preferably
solid tumours and hematological cancer, more
preferably 



leukemia, lymphoma, and myeloma.In an eighth
embodiment of the third aspect the medicament is for
mobilization of long-lived plasma cells, B cells
and/or T cells into the peripheral blood of a subject,
whereby preferably the B cells and/or T cells are
memory B cells and/or memory T cells. In a ninth
embodiment of the third aspect which is also an
embodiment of the eighth embodiment of the third
aspect the medicament is used in combination with a
second pharmaceutically active agent, whereby the
second pharmaceutically active agent is used for
mobilization of long-lived plasma cells, B cells
and/or memory T cells into the peripheral blood of a
subject, whereby the second pharmaceutically active
agent is preferably selected from cell mobilizing
agents. In a tenth embodiment of the third aspect
which is also an embodiment of any of the eighth to
the ninth embodiment of the third aspect the
medicament is used in combination with a third
pharmaceutically active agent and the third
pharmaceutically active agent damages, destroys and/or
labels the long-lived plasma cells, B cells and/or T
cells in the peripheral blood, whereby the label leads
to an activation of body's defences. In an eleventh
embodiment of the third aspect which is also an
embodiment of any of the eighth to the tenth
embodiment of the third aspect the the subject is
subsequently or concomitantly undergoing chemotherapy
and/or radiotherapy. In a twelfth embodiment of the
third aspect which is also an embodiment of any of the
eighth to the eleventh embodiment of the third aspect
medicament is used for the treatment and/or prevention
of systemic autoimmune diseases whereby such systemic
autoimmune disease is preferably selected from
allergy, warm and cold autoimmune hemolytic anemia,
systemic inflammatory response syndrome, hemorrhagic
shock, diabetes type 1, diffuse scleroderma,
polychondritis, polyglandular autoimmune syndrome,
systemic lupus erythematosus and manifestations
thereof, rheumatoid arthritis, rheumatic disease in
the eye, brain, lung, kidneys, heart, liver,
gastrointestinal tract, spleen, skin, bones, lymphatic
system, blood or other organs;autoimmune diseases of
the gastrointestinal tract whereby such autoimmune
disease of the gastrointestinal tract is preferably
selected from Crohn's disease, colitis ulcerosa,
celiac disease, gluten intolerance, inflammatory bowel
disease, pancreatitis, eosinophilic esophagitis;
autoimmune diseases of the skin whereby such
autoimmune disease of the skin is preferably selected
from psoriasis, urticaria, dermatomyositis, pemphigus
vulgaris, pemphigus foliaceus, bullous pemphigoid,
Morphea/linear scleroderma, vitiligo, dermatitis
herpetiformis or Duhring's disease, lichen sclerosis;
autoimmune diseases of the vasculature whereby such
autoimmune disease of the vasculature is preferably
selected from vasculitides, preferably arteritis
temporalis, vasculitis, vascular leakage, polymyalgia
rheumatica, atherosclerosis, Churg-Strauss syndrome,
Takayasu arteritis, Goodpasture syndrome, preferably
mostly affecting the kidneys, more specifically the
glomeruli, and/or also mostly affecting the lungs,
glomerulonephritis, polyarteritis nodosa, Behcet's
disease; autoimmune diseases of the nervous system
whereby such autoimmune disease of the nervous system
is preferably selected from multiple sclerosis,
chronic inflammatory demyelinating polyneuropathy,
neurocognitive dysfunction, stiff-man syndrome,
Guillain-Barre syndrome, myasthenia gravis,
Lambert-Eaton syndrome; muscular skeletal autoimmune
diseases whereby such muscular skeletal autoimmune
disease is preferably selected from ankylosing
spodylitis, sarcoidosis, polymyalgia rheumatica,
polymyositis, psoriatic arthritis, rheumatic fever,
polychondritis, fibromyalgia, juvenile rheumatoid
arthritis, Lyme disease, reactive arthritis,
spondyloarthropathy, degenerative joint disease; other
autoimmune diseases whereby such other autoimmune
diseases are preferably selected from Cogan syndrome,
autoimmune adrenalitis, Meniere's disease, local
inflammations, alopecia areata, acute inflammatory
diseases, primary biliary cirrhosis, Sjorgen's
syndrome, scleroderma such as diffuse scleroderma,
CREST syndrome and/or Morphea/linear scleroderma,
autoimmune uveitis, Hashimoto thyroiditis, Graves
disease, autoimmune hepatitis, glomerulonephritis,
antiphospholipid syndrome, idiopatic pulmonar
fibrosis, autoimmune infertility, immune complex
disordes and peritonitis; transplant rejection of a
transplanted organ, whereby such organ is selected
from liver, kidney, intestine, lung, heart, skin,
limb, cornea, islets of Langerhans, bone marrow, blood
vessels, pancreas; and/or Graft-versus-Host-Disease
after bone marrow transplantation.In a 13th embodiment
of the third aspect the medicament is for inhibition
of migration of leukocytes. In a 14th embodiment of
the third aspect which is also an embodiment of the
13th embodiment of the third aspect the medicament is
for prevention and/or treatment of transplant
rejection of transplanted organs, such as liver,
kidney, intestine, lung, heart, skin, limb, cornea,
islets of Langerhans, bone marrow, blood vessels and
pancreas. In a 15th embodiment of the third aspect
which is also an embodiment of the 13th embodiment of
the third aspect the medicament is used for the
treatment and/or prevention of inflammation occurring
in or being associated with systemic autoimmune
diseases whereby such systemic autoimmune disease is
preferably selected from allergy, warm and cold
autoimmune hemolytic anemia, systemic inflammatory
response syndrome, hemorrhagic shock, diabetes type 1,
diffuse scleroderma, polychondritis, polyglandular
autoimmune syndrome, systemic lupus erythematosus and
manifestations thereof, rheumatoid arthritis,
rheumatic disease in the eye, brain, lung, kidneys,
heart, liver, gastrointestinal tract, spleen, skin,
bones, lymphatic system, blood or other organs;
autoimmune diseases of the gastrointestinal tract
whereby such autoimmune disease of the
gastrointestinal tract is preferably selected from
Crohn's disease, colitis ulcerosa, celiac disease,
gluten intolerance, inflammatory bowel disease,
pancreatitis, eosinophilic esophagitis; autoimmune
diseases of the skin whereby such autoimmune disease
of the skin is preferably selected from psoriasis,
urticaria, dermatomyositis, pemphigus vulgaris,
pemphigus foliaceus, bullous pemphigoid,
Morphea/linear scleroderma, vitiligo, dermatitis
herpetiformis or Duhring's disease, lichen sclerosis;
autoimmune diseases of the vasculature whereby such
autoimmune disease of the vasculature is preferably
selected from vasculitides, preferably arteritis
temporalis, vasculitis, vascular leakage, polymyalgia
rheumatica, atherosclerosis, Churg-Strauss syndrome,
Takayasu arteritis, Goodpasture syndrome, preferably
mostly affecting the kidneys, more specifically the
glomeruli, and/or also mostly affecting the lungs,
glomerulonephritis, polyarteritis nodosa, Behcet's
disease; autoimmune diseases of the nervous system
whereby such autoimmune disease of the nervous system
is preferably selected from multiple sclerosis,
chronic inflammatory demyelinatingpolyneuropathy,
neurocognitive dysfunction, stiff-man syndrome,
Guillain-Barre syndrome, myasthenia gravis,
Lambert-Eaton syndrome; muscular skeletal autoimmune
diseases whereby such muscular skeletal autoimmune
disease is preferably selected from ankylosing
spodylitis, sarcoidosis, polymyalgia rheumatica,
polymyositis, psoriatic arthritis, rheumatic fever,
polychondritis, fibromyalgia, juvenile rheumatoid
arthritis, Lyme disease, reactive arthritis,
spondyloarthropathy, degenerative joint disease;
and/or other autoimmune diseases whereby such other
autoimmune diseases are preferably selected from Cogan
syndrome, autoimmune adrenalitis, Meniere's disease,
local inflammations, alopecia areata, acute
inflammatory diseases, primary biliary cirrhosis, Sj
drgen's syndrome, scleroderma such as diffuse
scleroderma, CREST syndrome and/or Morphea/linear
scleroderma, autoimmune uveitis, Hashimoto
Thyroiditis, Graves disease, autoimmune hepatitis,
glomerulonephritis, anti-phospholipid syndrome,
idiopatic pulmonar fibrosis, autoimmune infertility,
immune complex disordes and peritonitis. In a 16th
embodiment of the third aspect which is also an
embodiment of the 13th embodiment of the third aspect
the medicament is for the treatment and/or prevention
of allergic reactions of the skin and/or the mucosa of
airways, preferably hay fever, asthma, airway
hyper-responsiveness and/or dermatitis. In a 17th
embodiment of the third aspect which is also an
embodiment of the 16th embodiment of the third aspect
the the dermatitis is contact dermatitis and/or atopic
dermatitis. The problem underlying the instant
application is solved in a fourth aspect by a method
for obtaining progenitor cells and/or stem cells from
a first subject which method comprises a)
administering to the subject a nucleic acid according
to the first aspect and any embodiments thereof, in an
amount effective to mobilize said progenitor cells
and/or stem cells into the peripheral blood of said
subject; b) followed by harvesting said progenitor
cells and/or stem cells from said subject. In a first
embodiment of the fourth aspect harvesting of
progenitor cells and/or stem cells is done by
apheresis, leukapheresis, cell sorting and/or flow
cytometry.In a second embodiment of the fourth aspect,
which is also an embodiment of the fourth aspect and
the first embodiment of the fourth aspect the first
subject or a second subject is subsequently or
concomitantly undergoing chemotherapy and/or
radiotherapy. In a third embodiment of the fourth
aspect, which is also an embodiment of second
embodiment of the fourth aspect, after chemotherapy
and/or radiotherapy of the first subject or the second
subject the harvested progenitor cells and/or stem
cells of the first subject or the second subject are
administered into the peripheral blood of the first
subject or the second subject. In a fourth embodiment
of the fourth aspect, which is also an embodiment of
the fourth aspect and any of the first to the third
embodiment of the fourth aspect the harvested
progenitor cells and/or stem cells are expanded and
the expanded progenitor cells and/or stem cells
administered to first subject or to the second
subject, whereby preferably the expanded progenitor
cells and/or stem cells are administered by
intraveneous or local injection. In a fifth embodiment
of the fourth aspect, which is also an embodiment of
the fourth aspect and any of the first to the fourth
embodiment of the fourth aspect the method is used for
the treatment of cancer, preferably solid tumours and
hematological malignancies. The problem underlying the
instant application is solved in a fifth aspect by the
nucleic acid molecule according to the first aspect
and any embodiments thereof, for use in a method
according to the fourth aspect any embodiments
thereof. The problem underlying the instant
application is solved in a sixth aspect by a method
for depletion long-lived plasma cells, B cells and/or
T cells from a subject which method comprises a)
administering to the subject a nucleic acid according
to the first aspect and any embodiments thereof, in an
amount effective to mobilize said long-lived plasma
cells, B cells and/or T cells into the peripheral
blood of said subject; b) followed by harvesting said
long-lived plasma cells, B cells and/or T cells from
said subject; whereby preferably the depleted and
harvested T cells are memory T cells.In a first
embodiment of the sixth aspect harvesting of the
long-lived plasma cells, B cells and/or T cells is
done by apheresis, cell sorting and/or flow cytometry,
preferably by flow cytometry with surface markers
appropriate for said cells. In a sixth embodiment of
the fourth aspect which is also an embodiment of the
fourth aspect and any of the first to the fifth
embodiment of the fourth aspect; and which is also a
second embodiment of the sixth aspect which is also an
embodiment of the sixth aspect and the first
embodiment of the sixth aspect, the method is used in
the treatment and/or prevention of systemic autoimmune
diseases whereby such systemic autoimmune disease is
preferably selected from allergy, warm and cold
autoimmune hemolytic anemia, systemic inflammatory
response syndrome, hemorrhagic shock, diabetes type 1,
diffuse scleroderma, polychondritis, polyglandular
autoimmune syndrome, systemic lupus erythematosus and
manifestations thereof, rheumatoid arthritis,
rheumatic disease in the eye, brain, lung, kidneys,
heart, liver, gastrointestinal tract, spleen, skin,
bones, lymphatic system, blood or other organs;
autoimmune diseases of the gastrointestinal tract
whereby such autoimmune disease of the
gastrointestinal tract is preferably selected from
Crohn's disease, colitis ulcerosa, celiac disease,
gluten intolerance, inflammatory bowel disease,
pancreatitis, eosinophilic esophagitis; autoimmune
diseases of the skin whereby such autoimmune disease
of the skin is preferably selected from psoriasis,
urticaria, dermatomyositis, pemphigus vulgaris,
pemphigus foliaceus, bullous pemphigoid,
Morphea/linear scleroderma, vitiligo, dermatitis
herpetiformis or Duhring's disease, lichen sclerosis;
autoimmune diseases of the vasculature whereby such
autoimmune disease of the vasculature is preferably
selected from vasculitides, preferably arteritis
temporalis, vasculitis, vascular leakage, polymyalgia
rheumatica, atherosclerosis, Churg-Strauss syndrome,
Takayasu arteritis, Goodpasture syndrome, preferably
mostly affecting the kidneys, more specifically the
glomeruli, and/or also mostly affecting the lungs,
glomerulonephritis, polyarteritis nodosa, Behcet's
disease; autoimmune diseases of the nervous system
whereby such autoimmune disease of the nervous system
is preferably selected from multiple sclerosis,
chronic inflammatory demyelinating polyneuropathy,
neurocognitive dysfunction, stiff-man syndrome,
Guillain-Barre syndrome, myasthenia gravis,
Lambert-Eaton syndrome;muscular skeletal autoimmune
diseases whereby such muscular skeletal autoimmune
disease is preferably selected from ankylosing
spodylitis, sarcoidosis, polymyalgia rheumatica,
polymyositis, psoriatic arthritis, rheumatic fever,
polychondritis, fibromyalgia, juvenile rheumatoid
arthritis, Lyme disease, reactive arthritis,
spondyloarthropathy, degenerative joint disease; other
autoimmune diseases whereby such other autoimmune
diseases are preferably selected from Cogan syndrome,
autoimmune adrenalitis, Meniere's disease, local
inflammations, alopecia areata, acute inflammatory
diseases, primary biliary cirrhosis, Sj drgen's
syndrome, scleroderma such as diffuse scleroderma,
CREST syndrome and/or Morphea/linear scleroderma,
autoimmune uveitis, Hashimoto thyroiditis, Graves
disease, autoimmune hepatitis, glomerulonephritis,
antiphospholipid syndrome, idiopatic pulmonar
fibrosis, autoimmune infertility, immune complex
disordes and peritonitis; transplant rejection of a
transplanted organ whereby such organ is selected from
liver, kidney, intestine, lung, heart, skin, limb,
cornea, islets of Langerhans, bone marrow, blood
vessels, pancreas; and/or Graft-versus-Host-Disease
after bone marrow transplantation. The problem
underlying the instant application is solved in a
seventh aspect by the nucleic acid molecule according
to the first aspect and any embodiments thereof, for
use in a method according to the sixth aspect and any
embodiment thereof. The problem underlying the instant
application is solved in a eighth aspect by the use of
a nucleic acid as defined in claim any of the 10 to
the 57 embodiment of the first aspect for the
manufacture of a medicament, whereby the medicament is
for the treatment and/or prevention of nephropathy,
preferably diabetic nephropathy. The problem
underlying the instant application is solved in a
ninth aspect by the use of a nucleic acid as defined
in claim any of the 10th to the 57th embodiment of the
first aspect for the manufacture of a medicament,
whereby the medicament is for the treatment and/or
prevention of hypertension, preferably pulmonary
hypertension.The problem underlying the instant
application is solved in a tenth aspect by the use of
a nucleic acid as defined in claim any of the 10th to
the 57th embodiment of the first aspect for the
manufacture of a medicament, whereby the medicament is
for the treatment and/or prevention of fibrosis,
preferably idiopathic pulmonary fibrosis. In a first
embodiment of the tenth aspect the medicament is for
the treatment and/or prevention of fibrosis within the
wound healing process. The problem underlying the
instant application is solved in an eleventh aspect by
the use of a nucleic acid as defined in claim any of
the 10 to the 57 embodiment for the manufacture of a
medicament, whereby the medicament is for the
treatment of a disease and/or disorder that involves
angiogenesis and/or neovascularization. In a first
embodiment of the eleventh aspect the medicament is
used for combination therapy with an agent inhibiting
VEGF. In a second embodiment of the eleventh aspect
which is also an embodiment of the first embodiment of
the eleventh aspect the medicament is used in subjects
that weakly respond to therapy with an agent
inhibiting VEGF. In a third embodiment of the eleventh
aspect the medicament is used in subjects that do not
respond to therapy with an agent inhibiting VEGF. In a
fourth embodiment of the eleventh aspect the disease
and/or disorder involves and/or is associated with
choroidal neovascularization. In a fifth embodiment of
the eleventh aspect which is also an embodiment of the
eleventh aspect and of any of the first to the fourth
embodiment of the eleventh aspect the disease and/or
disorder is selected from the group comprising retinal
diseases, preferably age-related macular 



degeneration, diabetic retinopathy, retinal vein
occlusion, macular edema and retinal edema.In a sixth
embodiment of the eleventh aspect which is also an
embodiment of the eleventh aspect and of any of the
first to the third embodiment of the eleventh aspect
the disease is selected from the group comprising
cancer, preferably solid tumours and metastases. In an
18th embodiment of the third aspect the medicament is
to be administered to a subject which is or is to be
undergoing a treatment regimen which depletes
progenitor cells and/or stem cells in the subject,
preferably depletion in the peripheral blood. In a
19th embodiment of the third aspect which is also an
embodiment of the third aspect and of the 18th
embodiment of the third aspect the medicament is to be
administered to a subject which is or is to be
undergoing chemotherapy and/or radiotherapy. In a 20th
embodiment of the third aspect the medicament is for
restoration or improvement of an immune system in a
subject. The problem underlying the instant
application is solved in a twelfth aspect by a
molecule that inhibits the signalling between SDF-I
and the SDF-I receptor for the manufacture of a
medicament, whereby the medicament is for the
treatment and/or prevention of nephropathy, preferably
diabetic nephropathy. In a first embodiment of the
twelfth aspect the molecule is an SDF-I binding
molecule or an SDF-I receptor binding molecule and
comprises target-binding nucleic acids like aptamers
and Spiegelmers, antibodies and small molecules. In a
second embodiment of the twelfth aspect which is also
an embodiment of the twelfth aspect and of the first
embodiment of the twelfth aspect the molecule is a
nucleic acid molecule as defined in the tenth to the
57th embodiment of the first aspect. In a third
embodiment of the twelfth aspect the molecule is a
molecule that inhibits the expression of SDF-I or the
SDF-I receptor and comprises siRNA molecules,
ribq2ymes, antisense molecules and inhibitors of
transcription factors.The problem underlying the
instant application is solved in a 13 aspect by a
nucleic acid molecule according to any of the fifth to
the 57th embodiment of the first aspect for use in a
method for inhibiting the migration of leukocytes. The
problem underlying the instant application is solved
in a 14th aspect by an SDF-I binding molecule that
does not cross the blood-brain barrier for use in the
mobilization of bone marrow derived stem cells or for
use in the manufacture of a medicament, preferably a
medicament for the mobilization of bone marrow derived
stem cells. In a first embodiment of the 14 aspect the
medicament is used for the amelioration of an injury
of the central nervous system and/or for the promotion
of tissue repair after stroke, preferably ischemic
stroke. In a second embodiment of the 14th aspect
which is also an embodiment of the first embodiment of
the 14th aspect the SDF-I binding molecule comprises
target-binding nucleic acids selected from the group
comprising aptamers, Spiegelmers, antibodies and small
molecules. In a third embodiment of the 14 aspect
which is also an embodiment of the 14 aspect and of
any of the first to the second embodiment of the 14th
aspect the molecule is a nucleic acid molecule as
defined in any of the ninth to 57th embodiments of the
first aspect. The problem underlying the instant
application is solved in a 15th aspect by a nucleic
acid molecule according to the first aspect and any of
the first to the 57th embodiment of the first aspect
for use in the treatment of a disease as defined in
any of the preceding claims. The problem underlying
the instant application is solved in a 16th aspect by
the use of a nucleic acid as defined in the 10th to
the 57th embodiment of the first aspect for the
manufacture of a medicament, whereby the medicament is
for the treatment and/or prevention of the WHIM
syndrome. The problem underlying the instant
application is solved in a 17th aspect by the use of a
nucleic acid as defined in the 10th to the 57th
embodiment of the first aspect for the manufacture of
amedicament, whereby the medicament is for the
treatment and/or prevention of growth and metastases
of cancer, and growth of neoplasia. The problem
underlying the instant application is solved in a 18
aspect by the use of a nucleic acid as defined in the
10th to the 57th embodiment of the first aspect for
the manufacture of a medicament, whereby the
medicament is administered to a subject prior to
chemotherapy, preferably chemotherapy administered for
the treatment cancer. While not wishing to be bound by
any theory, the present inventors assume that the
nucleic acid molecules according to the present
invention inhibit the binding of SDF-I to its SDF-I
receptor and thus, either directily or indirectly,
influence the migration of cells, preferably migration
of ceils from the peripheral blood into one tissue or
more tissue(s) and from tissues into peripheral blood.
However, while not wishing to be bound by any theory,
the present inventors assume further that the nucleic
acid molecules according to the present invention
which inhibit the binding of SDF-I to the SDF-I
receptor lead to the migration of progenitor cells,
stem cells, cancer cells, longlived plasma cells,
B-cells and/or T cells, preferably by mobilization,
from tissues into the peripheral blood, by virtue of
inhibiting the interaction between SDF-I and the SDF-I
receptor. Furthermore and again without wishing to be
bound by any theory, the present inventors assume that
the nucleic acid molecules according to the present
invention which inhibit the binding of SDF-I to its
SDF-I receptors avoid the migration of leukocytes such
as T-lymphocytes, Blymphocytes, monocytes,
macrophages, eosinophils, neutrophils, basophils
and/or dendritic and mast cells, preferably in tissues
like skin or mucosa, and preferably help to attenuate
autoimmune diseases and allergic reactions of skin and
mucosa. In addition and still without wishing to be
bound by any theory, the inventors were able to
demonstrate that the use of SDF-I inhibting agents
like the nucleic acid molecules according to the
present invention can be used in the treament of
nephropathy, preferably diabetic nephropathy;
hypertension, perferably pulmonary hypertension;
fibrosis, preferably pulmonaryfibrosis, and in the
treatment of diseases and/or disorders that involve
neovascularization, preferably choroidal
nevascularization. As to the various diseases,
conditions and disorders which may be treated or
prevented by using the nucleic acid molecules
according to the present invention or compositions,
preferably pharmaceutical compositions comprising the
same, it has to be acknowledged that such diseases,
conditions and disorders are those which are described
herein, including and in particular those described
and set forth in the introductory part of the instant
application. Insofar, the respective passages form an
integral part of the present disclosure teaching the
suitability of the nucleic acid molecules for the
prevention and treatment, respectively, for said
diseases, conditions, and disorders. After intravenous
administration of a SDF-I binding nucleic acid
molecule such as NOX-A 12- JE40, cells are into the
blood, whereby the effect of the SDF-I binding nucleic
acid N0X-A12- JE40 was seen after performing a whole
blood cell count using a hemocytometer (see Example
10). Whilst hematopoietic stem cells/ hematopoietic
progenitor cells only represented a small fraction of
the mobilized white blood cells, there are other cells
types that were released into the blood. Among these
are monocytes and neutrophil granulocytes as well as
tissue-commited stem/progenitor cells, mesenchymal
stem cells, long-lived plasma B-cells, without
limiting to these cells. Based on these results, the
inventors concluded that the inhibition of the
signalling of SDF-I to SDF-I receptor by a SDF-I
binding nucleic acid molecule according to the present
invention leads to influence of migration of cells.
Preferably the cells express a SDF-I receptor.
Accordingly, the term migration as preferably used
herein refers to migration and/or movement from one
tissue into another tissue, from a tissue into the
peripheral blood and/or from the peripheral blood into
a tissue. Migration of cells can be tested in a
TAX-assay (migration in vitro) as shown in Example 5
and/or using a hemocytometer and FACS analysis as
shown in Example 10 (in vivo experiment).
Additionally, immunehistochemistry of tissue can be
done, whereby the migrated cells are detected by
antibodies directed to cell-specfic surface markers.
As used herein the term SDF-I receptor, regardless
whether used in plural or singular, refers toany
receptor to which SDF-I binds. Today there are two
receptors known, the CXCR 4 (Godessart 2005) and the
CXCR7 (Burns, Summers, et al. 2006) which are
preferred SDF-I binding receptors. Blood cell
development. The development and maturation of blood
cells is a complex process. Mature blood cells are
derived from hematopoietic precursor cells, also
referred as progenitor cells, and stem cells present
in specific hematopoietic tissues including bone
marrow. Within these environments hematopoietic cells
proliferate and differentiate prior to entering the
circulation. The chemokine receptor CXCR4 and its
natural ligand SDF-I appear to be important in this
process (Maekawa and Ishii 2000; Nagasawa 2000). This
has beendemonstrated by reports that CXCR4 or SDF-I
knock-out mice exhibit hematopoietic defects (Ma,
Jones et al. 1998; Tachibana, Hirota et al. 1998; Zou,
Kottmann et al. 1998). It is also known that CD34+
progenitor cells express CXCR4 and require SDF-I
produced by bone marrow stromal cells for
chemoattraction and engraftment (Peled, Petit et al.
1999) and that in vitro, SDF-I is chemotactic for both
CD34+ cells (Aiuti, Webb et al. 1997; Viardot,
Kronenwett et al. 1998) and for progenitor/stem cells
(Jo, Rafii et al. 2000). SDF-I is also an important
chemoattractant, signaling via the CXCR4 receptor, for
several other more committed progenitors and mature
blood cells including T-lymphocytes and monocytes
(Bleul, Fuhlbrigge et al. 1996), pro-and pre- B
lymphocytes (Fedyk, Ryyan et al. 1999) and
megakaryocytes (Riviere, Subra et al. 1999; Abi-
Younes, Sauty et al. 2000; Hodohara, Fujii et al.
2000; Majka, Janowska-Wieczorek et al. 2000; Gear,
Suttitanamongkol et al. 2001). Due to this
relationship between the various cell types and the
involvement of SDF-I and he SDF-I receptor, the
various cell types may actually be addressed by the
nucleic acid molecuels according to the present
invention. Thus, in summary, it appears that SDF-I is
able to control the positioning and differentiation of
cells bearing SDF-I receptors, preferably CXCR4
receptors whether these cells are stem cells, i.e.,
cells which are CD34+, and/or progenitor cells which
result in formation of specified types of colonies in
response to particular stimuli; that can be CD34+ or
CD34-, or cells that are somewhat more
differentiated.Recently, considerable attention has
been focused on the number of CD34+ cells mobilized in
the pool of peripheral blood progenitor cells used for
autologous and allograft stem cell transplantation.
The CD34+ population is the component thought to be
primarily responsible for the improved recovery time
after chemotherapy and the cells most likely
responsible for longterm engraftment and restoration
of hematopoiesis (Croop, Cooper et al. 2000). The
mechanism by which CD34+ cells re-engraft may be due
to the chemotactic effects of SDF-I on CXCR4
expressing cells (Ponomaryov, Peled et al. 2000;
Voermans, Kooi et al. 2001). More recently, adult
hematopoietic stem cells were shown to be capable of
restoring damaged cardiac tissue in mice (Jackson,
Majka et al. 2001; Kocher, Schuster et al. 2001). As
preferably used herein, the term progenitor cells
refers to cells that in response to certain stimuli,
can form differentiated hematopoietic or myeloid
cells. The presence of progenitor cells can be
assessed by the ability of the cells in a sample to
form colony-forming units of various types, including,
for example, CFU-GM (that means colony-forming units
granulocytemacrophage); CFU-GEMM (that means
colony-forming units, multipotential); BFU-E
(burstforming units, erythroid); HPP-CFC (that means
high proliferative potential colony-forming cells); or
other types of differentiated colonies which can be
obtained in culture using known protocols. As
preferably used herein, stem cells are less
differentiated forms of progenitor cells. Typically,
such cells are often positive for CD34. Some stem
cells do not contain this marker, however. CD34+ cells
can be assayed using fluorescence activated cell
sorting (abbr. FACS) and thus their presence can be
assessed in a sample using this technique. In general,
CD34+ cells are present only in low levels in the
blood, but are present in large numbers in bone
marrow. While other types of cells such as endothelial
cells and mast cells also may exhibit this marker,
CD34 is considered an index of stem cell presence.
Without wishing to be bound by any theory, the
inventors have found that in addition to stem cells
and/or progenitor cells, cancer cells, long-lived
plasma cells, B-cells and/or T cells are affected by
the inhibitory effect of the nucleic acid according to
the present invention on thesignalling between SDF-I
and its SDF-I receptor. B-cells and T-cells are
preferably memory B and memory T-cells. The inhibtion
of the signalling between SDF-I and the SDF-I receptor
leads to a migration, comprising mobilization, into
the peripheral blood. Mobilization of the stem cells,
progenitor cells, cancer cells, long-lived plasma
cells, B-cells and/or T cells preferably takes place
in hematopoietic tissues, whereby the hematopoietic
tissue is selected from the group consisting of
myeloid tissue and lymphoid tissue. Myeloid tissue is
located in the bone marrow. The lymphoid tissue is
located in the mucosa of the digestive tract and
respiratory tract, lymph nodes, the spleen and/or the
thymus. As preferably used herein, cancer cells are
neoplastic cells and are preferably selected from
leukemic cells, rnyleoma cells lymphoma cells, cancer
stem ceiis,cancer cells with metastatic potential and
cancer metastases The neoplastic cells typically bear
common genetic or epigenetic abnormalities, an
evidence of clonality. For some types of neoplasm,
e.g. lymphoma and leukemia, the demonstration of
clonality is now considered to be necessary (though
not sufficient) to define a cellular proliferation as
neoplastic. After an acute immune response with active
antibody production by terminally differentiated B
cells (plasma cells) the majority of these cells die
with the resolution of the disease, and/or the
elimination of the foreign antigen (e.g. virus
protein). There is however a minority of memory B
cells that may be turned into plasmablasts with the
help of a T cell. These plasma blasts have the ability
to migrate in response to chemotactic stimuli into
niches where they survive as long-lived "memory"
plasma cells for years. These niches can be both in
bone marrow and in the periphery, e.g. in inflamed
tissues. These long-lived plasma cells are most likely
responsible for the maintenance of the protective
antibody plasma titers that are often maintained for
years after an infection or a vaccination (Tarlinton
et al, 2008). Mobilization of the progenitor cells
and/or the stem cells preferably occurs from
hematopoietic tissues, whereby the hematopoietic
tissue is selected from the group of myeloid tissue
and lymphoid tissue. Myeloid tissue is located in the
bone marrow. The lymphoid tissue is located in the
mucosa of the digestive tract and respiratory tract,
lymph nodes, the spleen , thymus and lyphoid follicles
in an inflammed tissue. Preferably, the mobilization
of the cells as disclosed before comprises migration
of the cells as disclosed before into the peripheral
blood.As shown before, SDF-I was found to act as a
chemotactic agent on mature and precursor mast cells -
especially when histamine is released from mature mast
cells, e.g. by IgE signalling through binding to the
Fc-epsilon receptor on the mast cell surface (Godot,
Arock et al. 2007). Diseases like allergic reactions
of the skin and mucosa of airways, such as hay fever
and asthma, dermatitis, especially contact dermatitis
and atopic dermatitis often involve a leukocyte
migration to and accumulation in affected tissues.
Expression of SDF-I was also observed in synovial
biopsies and by RT-PCR from subjects affected by joint
inflammation as spondyloarthropathy, rheumatoid
arthritis, psoriatric arthritis and degenerative joint
disease (osteoarthritis). Interference with SDF-I by
SDF-I binding nucleic acids according to the present
invention may therefore have positive effects for
patients suffering from joint inflammation. By these
means and in view of the outlined involvement of SDF-I
and SDF-I receptors, the SDF-I binding and the
interaction between SDF-I and SDF-I receptor
inhibiting nucleic acid molecules according to the
present invention can help to attenuate such diseases,
whereby inhibition of SDF-I by the nucleic acid
molecules according to the present invention leads to
reduction and/or inhibition of migration of leukocytes
whereby leukocytes are preferably selected from the
group T-lymphocytes, B-lymphocytes, monocytes,
macrophages, megakaryocytes, eosinophils, neutrophils,
basophils, dendritic cells and/or mast cells.
Migration of leukocytes leads to an accumulation in a
tissue, whereby preferably the accumulation of the
leukocytes leads to an infiammtion of the said tissue,
whereby the tissue comprise skin and/or mucosa,
preferably mucosa of airways, and several organs as
selected from but not restricted to eye, brain, lung,
kidneys, heart, liver, gastrointestinal tract, spleen,
skin, bones and/or the lymphatic system. An
antagonists to SDF-I is a molecule that binds to SDF-I
and inhibts the function of SDF-I, preferably in
cell-based assay or in an in vivo model as described
in the Examples. Moreover, the present invention is
based on the surprising finding that it is possible to
generate nucleic acids binding specifically and with
high affinity to SDF-I. Such nucleic acids are
preferably also referred to herein as the nucleic acid
molecules according to the presentinvention, the
nucleic acids according to the present invention, the
inventive nucleic acids or the inventive nucleic acid
molecules. SDF-I is a basic peptide having the amino
acid sequence according to SEQ. ID. No. 1. The
calculated pi of SDF-I is 9.70. As used herein the
term SDF-I refers to any SDF-I including, but not
limited to, mammalian SDF-I. Preferably, the mammalian
SDF-I is selected from the group comprising mice, rat,
rabbit, hamster, monkey and human SDF-I. More
preferably the SDF-I is human SDF-I also referred to
as SDF-l a (SEQ.ID. No. 1) and/ or human SDF-l b (SEQ
ID No. 



2), most preferably human SDF-I also referred to as
SDF-la (SEQ.ID. No. 1) The finding that high affinity
binding nucleic acids to SDF-I could be identified, is
insofar surprising as Eaton et a!. (Eaton, Gold et ai.
1997) observed that the generation of aptamers, i.e.
D-nucleic acids binding to a target molecule, directed
to a basic protein is in general very difficult
because this kind of target produces a high but
non-specific signal-to-noise ratio. This high
signal-to-noise ratio results from the high
non-specific affinity shown by nucleic acids for basic
targets such as SDF-I . The features of the nucleic
acid according to the present invention as described
herein can be realised in any aspect of the present
invention where the nucleic acid is used, either alone
or in any combination. Without wishing to be bound by
any theory, the present inventors assume that the
observed specificity of the SDF-I binding nucleic
acids according to the present invention share some
structural features and in particular one of the
nucleotide sequences which are also referred to
therein as core sequences which shall be discussed in
more detail in the following, whereby reference is
made to Figs. 1 to 8 and to Example 1. However, it is
to be understood that said Figs and to Example 1
incorporates several of said structural features which
do not have to be necessarily realized in each and any
of the nucleic acids according to the present
invention. As outlined in more detail in the claims
and example 1, the various human SDF-I binding nucleic
acid molecules can be categorised based on said Boxes
and some structural features andelements,
respectively. The various categories thus defined are
also referred to herein as types and more specifically
as Type A, Type B and Type C. In a preferred
embodiment the nucleic acid according to the present
invention is a single nucleic acid molecule. In a
further embodiment, the single nucleic acid molecule
is present as a multitude of the single nucleic acid
molecule. Preferably, the terms nucleic acid and
nucleic acid molecule are used in an interchangeable
manner herein if not indicated to the contrary. It
will be acknowledged by the ones skilled in the art
that the nucleic acid molecule in accordance with the
invention preferably consists of nucleotides which are
covalently linked to each other, preferably through
phosphodiester links or linkages. The nucleic acids
according to the present invention shall also comprise
nucleic acids which are essentially homologous to the
particular sequences disclosed herein. The term
substantially homologous shall be understood such as
the homology is at least 75%, preferably 85%, more
preferably 90% and most preferably more that 95 %, 96
%, 97 %, 98 % or 99%. The actual percentage of
homologous nucleotides present in the nucleic acid
according to the present invention will depend on the
total number of nucleotides present in the nucleic
acid. The percent modification can be based upon the
total number of nucleotides present in the nucleic
acid. The homology can be determined as known to the
person skilled in the art. More specifically, a
sequence comparison algorithm then calculates the
percent sequence identity for the test sequence(s)
relative to the reference sequence, based on the
designated program parameters. The test sequence is
preferably the sequence or nucleic acid molecule which
is said to be or to be tested whether it is
homologous, and if so, to what extent, to another
nucleic acid molecule, whereby such another nucleic
acid molecule is also referred to as the reference
sequence. In an embodiment, the reference sequence is
a nucleic acid molecule as described herein, more
preferably a nucleic acid molecule having a sequence
according to any of SEQ. ID. NOs. 5 to 144. Optimal
alignment of sequences for comparison can be
conducted, e.g., by the local homology algorithm of
Smith & Waterman (Smith & Waterman, 1981) by the
homologyalignment algorithm of Needleman & Wunsch
(Needleman & Wunsch, 1970) by the search for
similarity method of Pearson & Lipman (Pearson &
Lipman, 1988), by computerized implementations of
these algorithms (GAP, BESTFIT, FASTA, and TFASTA in
the Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, Wis.), or by
visual inspection. One example of an algorithm that is
suitable for determining percent sequence identity is
the algorithm used in the basic local alignment search
tool (hereinafter "BLAST "), see, e.g. Altschul et al
(Altschul et al. 1990 and Altschul et al, 1997).
Software for performing BLAST analyses is publicly
available through the National Center for
Biotechnology Information (hereinafter "NCBI"). The
default parameters used in determining sequence
identity using the software available from NCBI, e.g.,
BLASTN (for nucleotide sequences) and BLASTP (for
amino acid sequences) are described in McGinnis et al
(McGinnis et al , 2004). The term inventive nucleic
acid or nucleic acid according to the present
invention shall also comprise those nucleic acids
comprising the nucleic acids sequences disclosed
herein or part thereof, preferably to the extent that
the nucleic acids or said parts are involved in the
binding to SDF-I. Such a nucleic acid may be derived
from the ones disclosed herein, e.g., by truncation.
Truncation may be related to either or both of the
ends of the nucleic acids as disclosed herein. Also,
truncation may be related to the inner sequence of
nucleotides, i.e. it may be related to the
nucleotide(s) between the 5' and the 3' terminal
nucleotide, respectively. Moreover, truncation shall
comprise the deletion of as little as a single
nucleotide from the sequence of the nucleic acids
disclosed herein. Truncation may also be related to
more than one stretch of the inventive nucleic
acid(s), whereby the stretch can be as little as one
nucleotide long. The binding of a nucleic acid
according to the present invention can be determined
by the ones skilled in the art using routine
experiments or by using or adopting a method as
described herein, preferably as described herein in
the example part. The nucleic acids according to the
present invention may be either D-nucleic acids or
L-nucleic acids. Preferably, the inventive nucleic
acids are L-nucleic acids. In addition it is possible
that one or several parts of the nucleic acid are
present as D-nucleic acids or at least one or several
parts of the nucleic acids are L-nucleic acids. The
term "part" of the nucleic acids shall mean aslittle
as one nucleotide. Such nucleic acids are generally
referred to herein as D- and L-nucleic acids,
respectively. Therefore, in a particularly preferred
embodiment, the nucleic acids according to the present
invention consist of L-nucleotides and comprise at
least one Dnucleotide. Such D-nucleotide is preferably
attached to a part different from the stretches
defining the nucleic acids according to the present
invention, preferably those parts thereof, where an
interaction with other parts of the nucleic acid is
involved. Preferably, such Dnucleotide is attached at
a terminus of any of the stretches and of any nucleic
acid according to the present invention, respectively.
In a further preferred embodiment, such D-nucleotides
may act as a spacer or a linker, preferably attaching
modifications such as PEG and HES to the nucleic acids
according to the present invention. It is also within
the present invention that each and any of the nucleic
acid molecules described herein in their entirety in
terms of their nucleic acid sequence(s) are limited to
the particular nucleotide sequence(s). In other words,
the terms "comprising" or "comprise(s)" shall be
interpreted in such embodiment in the meaning of
containing or consisting of. It is also within the
present invention that the nucleic acids according to
the present invention are part of a longer nucleic
acid whereby this longer nucleic acid comprises
several parts whereby at least one such part is a
nucleic acid, or a part thereof, according to the
present invention. The other part(s) of these longer
nucleic acids can be either one or several D-nucleic
acid(s) or Lnucleic acid(s). Any combination may be
used in connection with the present invention. These
other part(s) of the longer nucleic acid can exhibit a
function which is different from binding, preferably
from binding to SDF-I. One possible function is to
allow interaction with other molecules, whereby such
other molecules preferably are different from SDF-I,
such as, e.g., for immobilization, cross-linking,
detection or amplification. In a further embodiment of
the present invention the nucleic acids according to
the invention comprise, as individual or combined
moieties, several of the nucleic acids of the present
invention. Such nucleic acid comprising several of the
nucleic acids of the present invention is also
encompassed by the term longer nucleic acid. L-nucleic
acids as used herein are nucleic acids consisting of
L-nucleotides, preferably consisting completely of
L-nucleotides.D-nucleic acids as used herein are
nucleic acids consisting of D-nucleotides, preferably
consisting completely of D-nucleotides. The terms
nucleic acid and nucleic acid molecule are used herein
in an interchangeable manner if not explicitly
indicated to the contrary. Also, if not indicated to
the contrary, any nucleotide sequence is set forth
herein in 5' - > 3' direction. Irrespective of whether
the inventive nucleic acid consists of D-nucleotides,
L-nucleotides or a combination of both with the
combination being e.g. a random combination or a
defined sequence of stretches consisting of at least
one L-nucleotide and at least one D-nucleic acid, the
nucleic acid may consist of desoxyribonucleotide(s),
ribonucleotide(s) or combinations thereof. Designing
the inventive nucleic acids as L-nucleic acid is
advantageous for several reasons. Lnucleic acids are
enantiomers of naturally occurring nucleic acids.
D-nucleic acids, however, are not very stable in
aqueous solutions and particularly in biological
systems or biological samples due to the widespread
presence of nucleases. Naturally occurring nucleases,
particularly nucleases from animal cells are not
capable of degrading L-nucleic acids. Because of this
the biological half-life of the L-nucleic acid is
significantly increased in such a system, including
the animal and human body. Due to the lacking
degradability of L-nucleic acid no nuclease
degradation products are generated and thus no side
effects arising therefrom observed. This aspect
delimits the L-nucleic acid of factually all other
compounds which are used in the therapy of diseases
and/or disorders involving the presence of SDF-I.
L-nucleic acids which specifically bind to a target
molecule through a mechanism different from Watson
Crick base pairing, or aptamers which consists
partially or completely of L-nucleotides, particularly
with those parts of the aptamer being involved in the
binding of the aptamer to the target molecule, are
also called spiegelmers. It is within the present
invention that the first and the second stretch of
nucleotides flanking the core nucleotide sequence can,
in principle, hybridise with each other. Upon such
hybridisation adouble-stranded structure is formed. It
will be acknowledged by the one skilled in the art
that such hybridisation may or may not occur,
particularly under in vitro and/or in vivo conditions.
Also, in case of such hybridisation, it is not
necessarily the case that the hybridisation occurs
over the entire length of the two stretches where, at
least based on the rules for base pairing, such
hybridisation and thus formation of a double-stranded
structure may occur. As preferably used herein, a
double-stranded structure is a part of a molecule or a
structure formed by two or more separate strands,
whereby at least one, preferably two or more base
pairs exist which are base pairing preferably in
accordance with the Watson-Crick base pairing rules.
It will also be acknowledged by the one skilled in the
art that other base pairing such as Hoogsten base
pairing may exist in or form such double-stranded
structure. It is also within the present invention
that the inventive nucleic acids, regardless whether
they are present as D-nucleic acids, L-nucleic acids
or D,L-nucleic acids or whether they are DNA or RNA,
may be present as single stranded or double stranded
nucleic acids. Typically, the inventive nucleic acids
are single stranded nucleic acids which exhibit
defined secondary structures due to the primary
sequence and may thus also form tertiary structures.
The inventive nucleic acids, however, may also be
double stranded in the meaning that two strands which
are complementary or partially complementary to each
other are hybridised to each other. This confers
stability to the nucleic acid which, in particular,
will be advantageous if the nucleic acid is present in
the naturally occurring D-form rather than the L-form.
The inventive nucleic acids may be modified. Such
modifications may be related to the single nucleotide
of the nucleic acid and are well known in the art.
Examples for such modification are described by, among
others, Venkatesan et al. (Venkatesan, Kim et al.
2003) and Kusser (Kusser 2000). Such modification can
be a H atom, a F atom or 0-CH group or NH2-group at
the 2' position of the individual nucleotide of which
the nucleic acid consists. Also, the nucleic acid
according to the present invention can comprises at
least one LNA nucleotide. In an embodiment the nucleic
acid according to the present invention consists of
LNA nucleotides. In an embodiment, the nucleic acids
according to the present invention may be a
multipartite nucleic acid. A multipartite nucleic acid
as used herein, is a nucleic acid which consists of at
least two nucleic acid strands. These at least two
nucleic acid strands form a functional unitwhereby the
functional unit is a ligand to a target molecule. The
at least two nucleic acid strands may be derived from
any of the inventive nucleic acids by either cleaving
the nucleic acid to generate two strands or by
synthesising one nucleic acid corresponding to a first
part of the inventive, i.e. overall nucleic acid and
another nucleic acid corresponding to the second part
of the overall nucleic acid. It is to be acknowledged
that both the cleavage and the synthesis may be
applied to generate a multipartite nucleic acid where
there are more than two strands as exemplified above.
In other words, the at least two nucleic acid strands
are typically different from two strands being
complementary and hybridising to each other although a
certain extent of complementarity between the various
nucleic acid parts may exist. Finally it is also
within the present invention that a fully closed, i.e.
circular structure for the nucleic acids according to
the present invention is realized, i.e. that the
nucleic acids according to the present invention are
closed, preferably through a covalent linkage, whereby
more preferably such covalent linkage is made between
the 5' end and the 3' end of the nucleic acid
sequences as disclosed herein. The present inventors
have discovered that the nucleic acids according to
the present invention exhibit a very favourable Kd
value range. A possibility to determine the binding
constant is surface plasmon resonance measurement by
the use of the so called Biacore device (Biacore AB,
Uppsala, Sweden), which is also known to the one
skilled in the art. Affinity as preferably used herein
was also measured by the use of "pull-down binding
assay" as described in the examples. An appropriate
measure in order to express the intensity of the
binding between the nucleic acid and the target which
is in the present case SDF-I, is the so-called Kd
value which as such as well as the method for its
determination are known to the one skilled in the art.
The nucleic acids according to the present invention
are characterized by a certain Kd value. Preferably,
the Kd value shown by the nucleic acids according to
the present invention is below 1 mM. A Kd value of
about 1 mM is said to be characteristic for a
non-specific binding of a nucleic acid to a target. As
will be acknowledged by the ones in the art, the Kd
value of a group of compounds such as the nucleic
acids according to the present invention are within a
certainrange. The above-mentioned Kd of about 1 mM is
a preferred upper limit for the Kd value. The
preferred lower limit for the Kd of target binding
nucleic acids can be about 10 picomolar or higher. It
is within the present invention that the Kd values of
individual nucleic acids binding to ghrelin is
preferably within this range. Preferred ranges can be
defined by choosing any first number within this range
and any second number within this range. Preferred
upper values are 250 nM an 100 nM, preferred lower
values are 50 nM, 10 nM, 1 nM , 100 pM and 10 pM. The
nucleic acid molecules according to the present
invention may have any length provided that they are
still able to bind to the target molecule. It will be
acknowledged in the art that there are preferred
lengths of the nucleic acids according to the present
inventions. Typically, the length is between 15 and
120 nucleotides. It will be acknowledged by the ones
skilled in the art that any integer between 15 and 120
is a possible length for the nucleic acids according
to the present invention. More preferred ranges for
the length of the nucleic acids according to the
present invention are lengths of about 20 to 100
nucleotides, about 20 to 80 nucleotides, about 20 to
60 nucleotides, about 20 to 50 nucleotides and about
20 to 40 nucleotides. It is within the present
invention that the nucleic acids disclosed herein
comprise a moiety which preferably is a high molecular
weight moiety and/or which preferably allows to modify
the characteristics of the nucleic acid in terms of,
among others, residence time in the animal body,
preferably the human body. A particularly preferred
embodiment of such modification is PEGylation and
HESylation of the nucleic acids according to the
present invention. As used herein PEG stands for
poly(ethylene glycole) and HES for hydroxyethly
starch. PEGylation as preferably used herein is the
modification of a nucleic acid according to the
present invention whereby such modification consists
of a PEG moiety which is attached to a nucleic acid
according to the present invention. HESylation as
preferably used herein is the modification of a
nucleic acid according to the present invention
whereby such modification consists of a HES moiety
which is attached to a nucleic acid according to the
present invention. These modifications as well as the
process of modifying a nucleic acid using such
modifications, is described in European patent
application EP 1 306 382, the disclosure of which is
herewith incorporated in its entirety by
reference.Preferably, the molecular weight of a
modification consisting of or comprising a high
molecular weight moiety is about from 2,000 to 200,000
Da, preferably 40,000 to 120,000 Da, particularly in
case of PEG being such high molecular weight moiety,
and is preferably about from 3,000 to 180,000 Da, more
preferably from 60,000 to 140,000 Da, particularly in
case of HES being such high molecular weight moiety.
The process of HES modification is, e.g., described in
German 



patent application DE 1 2004 006 249.8 the disclosure
of which is herewith incorporated in its entirety by
reference. It is within the present invention that
either of PEG and HES may be used as either a linear
or branched from as further described in the patent
applications WO2005074993 and PCT/EP02/1 1950. Such
modification can, in principle, be made to the nucleic
acid molecules of the present invention at any
position thereof. Preferably such modification is made
either to the 5' -terminal nucleotide, the 3'-terminal
nucleotide and/or any nucleotide between the 5'
nucleotide and the 3' nucleotide of the nucleic acid
molecule. The modification and preferably the PEG
and/or HES moiety can be attached to the nucleic acid
molecule of the present invention either directly or
through a linker. It is also within the present
invention that the nucleic acid molecule according to
the present invention comprises one or more
modifications, preferably one or more PEG and/or HES
moiety. In an embodiment the individual linker
molecule attaches more than one PEG moiety or HES
moiety to a nucleic acid molecule according to the
present invention. The linker used in connection with
the present invention can itself be either linear or
branched. This kind of linkers are known to the ones
skilled in the art and are further described in the
patent applications WO2005074993 and PCT/EP02/1 1950.
Without wishing to be bound by any theory, it seems
that by modifying the nucleic acids according to the
present invention with high molecular weight moiety
such as a polymer and more particularly the polymers
disclosed herein, which are preferably physiologically
acceptable, the excretion kinetic is changed. More
particularly, it seems that due to the increased
molecular weight of such modified inventive nucleic
acids and due to the nucleic acids not being subject
to metabolism particularly when in the L form,
excretion from an animal body, preferably from a
mammalian body and more preferably from a human body
is decreased. Asexcretion typically occurs via the
kidneys, the present inventors assume that the
glomerular filtration rate of the thus modified
nucleic acid is significantly reduced compared to the
nucleic acids not having this kind of high molecular
weight modification which results in an increase in
the residence time in the body. In connection
therewith it is particularly noteworthy that, despite
such high molecular weight modification the
specificity of the nucleic acid according to the
present invention is not affected in a detrimental
manner. Insofar, the nucleic acids according to the
present invention have surprising characteristics -
which normally cannot be expected from
pharmaceutically active compounds - such that a
pharmaceutical formulation providing for a sustained
release is not necessarily required to provide for a
sustained release. Rather the nucleic acids according
to the present invention in their modified form
comprising a high molecular weight moiety, can as such
already be used as a sustained release-formulation.
Insofar, the rnodification(s) of the nucleic acid
molecules as disclosed herein and lhe thus modified
nucleic acid molecules and any composition comprising
the same may provide for a distinct, preferably
controlled pharmacokinetics and biodistribution
thereof. This also includes residence time in
circulation and distribution to tissues. Such
modifications are further described in the patent
application PC17EP02/1 1950. However, it is also
within the present invention that the nucleic acids
disclosed herein do not comprise any modification and
particularly no high molecular weight modification
such as PEGylation or HESylation. Such embodiment is
particularly preferred when a fast clearance of the
nucleic acids from the body after administration is
desired. Such fast clearance might be desired in case
of in vivo imaging or specific therapeutic dosing
requirements using the nucleic acids or medicaments
comprising the same, according to the present
invention. The inventive nucleic acids, which are also
referred to herein as the nucleic acids according to
the present invention, and/or the antagonists
according to the present invention may be used for the
generation or manufacture of a medicament. Such
medicament contains at least one of the inventive
nucleic acids, optionally together with further
pharmaceutically active compounds, whereby the
inventive nucleic acid preferably acts as
pharmaceutically active compound itself. Such
medicaments comprise in preferred embodiments at least
a pharmaceutically acceptable carrier. Such carrier
may be, e. g., water, buffer, PBS, glucose solution,
sucrose solution, mannose solution, preferably a 5%
sucrose balanced solution, starch, sugar, gelatine or
any otheracceptable carrier substance. Such carriers
are generally known to the one skilled in the art. It
will be acknowledged by the person skilled in the art
that any embodiments, use and aspects of or related to
the medicament of the present invention is also
applicable to the pharmaceutical composition of the
present invention and vice versa. The indication,
diseases and disorders for the treatment and/or
prevention of which the nucleic acids, the
pharmaceutical compositions and medicaments in
accordance with or prepared in accordance with the
present invention result from the involvement, either
direct or indirect, of SDF-I in the respective
pathogenetic mechanism. Of course, because the SDF-I
binding nucleic acids according to the present
invention interact with or bind to human or murine
SDF-I, a skilled person will generally understand that
the SDF- 1 binding nucleic acids according to the
present invention can easily be used for the
treatment, prevention and/or diagnosis of any disease
as described herein of humans and animals. In
connection therewith, it is to be acknowledged that
the nucleic acid molecules according to the present
invention can be used for the treatment and prevention
of any of the diseases, disorder or condition
described herein, irrespective of the mode of action
underlying such disease, disorder and condition. In
the following the rational for the use of the nucleic
acid molecules according to the present invention in
connection with the various diseases, disorders and
conditions is provided, thus rendering the claimed
therapeutic, preventive and diagnostic applicability
of the nucleic acid molecules according to the present
invention plausible. In order to avoid any unnecessary
repetition, it should be acknowledged that due to the
involvement of the SDF-I -SDF-I receptor axis as
outlined in connection therewith said axis may be
addressed by the nucleic acid molecules according to
the present invention such that the claimed
therapeutic, preventive and diagnostic effect is
achieved. It should furthermore be acknowledged that
the particularities of the diseases, disorders and
conditions, of the patients and any detail of the
treatment regimen described in connection therewith,
may be subject to preferred embodiments of the instant
application.Enhancing the stem and/or progenitor cells
in blood and more specifically peripheral blood, is,
among others, helpful in treatments to alleviate the
effects of protocols that adversely affect the bone
marrow, such as those that result in leukopenia. These
are known side-effects of chemotherapy and
radiotherapy. The nucleic acids of the present
invention also enhance the success of bone marrow
transplantation, enhance wound healing and burn
treatment, and aid in restoration of damaged organ
tissue. They also combat bacterial infections that are
prevalent in leukemia. Insofar, the nucleic acid
molecules according to the present invention may be
used for any such purpose and treatment and
prevention, respectively, of any such disease and
condition. Stem cell mobilization for regeneration of
tissues. In cases of organ damage, e.g. due to
malfunctioning vasculature or trauma, tissue
regeneration is desirable but often not achieved.
Stern cells from the bone marrow, preferably
autologous stem cells have been shown to have
beneficial effects in a variety of animal models of
diseases and have proven beneficial in some instances
in humans. Repair of the retina and the retinal
pigment epithelium. Bone marrow-derived stem cells
have been investigated in mouse models of retinal
vascular and degenerative diseases. These stem cells
were shown to adhere to sites of damage, to stabilize
abnormal vasculature and to accelerate
neovascularization of hypoxic areas if injected
intravitreally or subretinally (Friedlander et al,
2007; Otani et al, 2002). Others have found that a
subgroup of bone marrowderived stem cells that had
been mobilized with G-CSF targets the retinal pigment
epithelium at sites of damage. Besides the systemic
administration no harvesting and intra-ocular
injection of stem cells was found to be necessary. On
the contrary, the attraction to the site of
injury/damage was achieved by the transient localised
over-expression of chemokines, e.g. SDF-I (Li et al,
2007; Li et al, 2006). Cardiac repair. Cumulative
evidence indicates that myocardium responds to growth
or injury by recruitment of stem and/or progenitor
cells that participate in repair and regenerative
processes. In a mouse model of cardiac infarction,
Fransioli et al. have shown that c-kit+ cells, that
are stem cells, accumulate 1-2 weeks post infarction
in the infarcted area, most likely to contribute to
repair processes (Fransioli et al, 2008). Dawn et al.
reported on the potential therapeutic utility of bone
marrow-derived Sca-1+/Lin-/CD45- very small
embryonic-like stem cells (abbr. VSELs).In a mouse
model of myocardial infarction (abbr. MI) the
transplantation of a relatively small number of CD45-
VSELs was sufficient to improve left ventricular
function and alleviated myocyte hypertrophy after MI
(Dawn et al, 2008). Repair and amelioration of
inflammation after ischemic stroke. Schwarting et al.
have investigated the effects of green fluorescent
peptide-marked Lin(-)-hematopoietic stem cell
injection on infarct size, apoptotic cell death,
post-ischemic inflammation and cytokine gene
transcription in a mouse model of ischemic brain
injury. 24 hours after injection, the cells were found
in the spleen and later in ischemic brain parenchyma,
expressing microglial but no neural marker proteins.
Tissue injury assessment showed significantly smaller
infarct volumes and less apoptotic neuronal cell death
in peri-infarct areas of Lin(-)-hematopoietic stem
cell treated animals. Analysis of immune cell
infiltration in ischemic hemispheres revealed a
reduction of invading T cells and macrophages in
treated mice (Schwarting et al, 2008). Imitola et al.
had reported earlier that neuronal stem cells are
attracted to sites of central nervous system (abbr.
CNS) injury via the SDF-l a/CXCR4 pathway. In the
light of these findings, the mobilization of a
sufficient number of stem cells from the bone marrow
is likely to be beneficial to induce repair processes
(Tang et al, 2007). Blocking SDF-I or its receptor
CXCR4 is a promising approach in this field, since it
mobilizes a variety of stem cells from the bone
marrow. Correct doses, dosing schemes and potentially
localization of the mobilizing agent can be determined
by a person skilled in the art performing routine
experimentation, whereby it is preferably intended
that the stem cells are mobilized but are still
capable to respond to chemotactic signals, so that
they can be recruited to places of tissue injury.
Because the SDF-I binding nucleic acid molecules
according to the present invention inhibit the
signalling between SDF-I and the SDF-I receptor, such
SDF-I binding nucleic acid molecules can be used for
the generation of a medicament that may be used for,
mobilization of progenitor cell and/or stem cells into
the peripheral blood, and/or for the treatment of
diseases and/or disorders preferably selected from the
group comprising wound healing; burn; disorders caused
by or associated with damaged organ tissue and/or
damaged vasculature, whereby such disorders are
selected from retinal and choroidal damage, stroke,
myocardial damage, myocardial infarct, ischemia after
organ transplantation and traumatic injury; and
hematopoietic disorders, wherebysuch disorders are
selected from aplastic anemia, leukaemia, drug-induced
anemia and leukopenia, and bacterial infection in
leukopenia. For mobilization of the progenitor cell
and/or stem cell the medicament can be used in
combination with a secondpharmaceutically active
agent, whereby the function of said second
pharmaceutically active agent is mobilizing of the
progenitor cell and/or stem cells.Cell mobilizing
agents are selected from but not restricted to
granulocyte-macrophage colony stimulating factor
(abbr. GM-CSF), Interleukin-8 (abbr. IL-8), macrophage
inflammatory protein (abbr. MIP), growth related
oncogene, CXCR4 blocking agents like AMD3001 (Aiuti,
Webb et al. 1997) and granulocyte colony-stimulating
factor (abbr. G-CSF). In cases of CNS injury, the use
of a macromolecular SDF-I inhibitor for the
mobilization of bone marrow derived stem cells may be
especially beneficial. Whilst the cells are still
sensitive for SDF-I gradients, these are masked by the
macromolecular SDF-I inhibitor in peripheral tissues
as long as a sufficiently high concentration is
maintained in the body. However, since the
macromolecular SDF-I inhibitor cannot cross the blood
brain barrier, SDF-I gradients originating from SDF-I
over-expression at sites of CNS hypoxia or injury,
persist in the CNS and may attract some of the
mobilized cells to the site of injury where they can
serve as described above. In a preferred embodiment,
such macromolecular SDF-I inhibitor is a nucleic acid
molecule according to the present invention.
Combination of SDF-I blockade and chemotherapy.
Approximately 20% of B-lineage acute lymphoblastic
leukemias are not cured by traditional chemotherapy.
Preclinical experiments using ex-vivo leukemic cells
in co-culture with stromal cells have provided
evidence that the interaction of leukemic blasts with
bone marrow components protects the leukemic cells
against chemotherapy (Mudry, Fortney et al. 2000;
Garrido, Appelbaum et al. 2001; Tabe, Jin et al.
2007). There are also reports about mouse models in
which the inhibition of cell surface molecules that
are important for cell adhesion and thus homing of
(malignant) hematopoietic cells improves the efficacy
of chemotherapy and leads to eradication of leukemic
stem cells (Matsunaga, Takemoto et al. 2003; Jin, Hope
et al. 2006). SDF-I is known to play an important role
in homing and retention of stem cells in bone marrow
niches. There is accumulating preclinical and one
report of clinical evidence that the blockade of
CXCR4, a receptor of SDF-Ion hematopoietic cells,
leads to the liberation also of acute myeloid leukemia
blast from the bone marrow into the peripheral blood,
where they can be targeted by chemotherapy (e.g. by
the agent cytarabine) (Fierro, Brenner et al. 2008) or
other agents that lead to tumor cell death (e.g.
biologicals alone or with antibody dependent
cell-mediated cytotoxicity or complement dependent
cytotoxicity ) . Additionally Jin et al. have recently
observed that treatment of chronic myelogenous
leukemia with tyrosine kinase inhibitors (e.g.
imatinib) leads to an upregulation of CXCR4 on
leukemic cells. This resulted in increased bone marrow
homing and induced a GO-Gl cycle block that rendered
the cells quiescent and insensitive to further
chemotherapy approaches (Jin, Tabe et al. 2008). In
the light thereof, the present invention suggests a
combination therapy of a chemotherapeutic agent
together with a CXCR4 or a SDF-I inhibitor like the
SDF-I binding nucleic acid molecules according to the
present invention, including but not limited to
NOXA12- JE40, in order Lo decrease bone marrow homing
of leukemic ces and to mobilize quiescent leukemic
cells that have homed to the bone marrow before. Due
to missing niche signals the cells may progress
through the cell cycle and are therefore more
sensitive to chemotherapy. Chemotherapy and respective
agents used in connection therewith are known in the
art and, e.g antibodies such as Rituximab, Ibritumomab
tiuxetan, Tositumomab; alkylating agents such as
cisplatin and carboplatin, as well as oxaliplatin,
mechlorethamine; cyclophosphamide, chlorambucil;
anti-metabolites such as purineazathioprine,
mercaptopurine; plant alkaloids and terpenoids such as
vinca alkaloids and taxanes; podophyllotoxi;
epothilone; and topoisomerase inhibitors such as
camptothecins. Therefore the medicament as disclosed
herein may be used for mobilization of cancer cells
into the peripheral blood of a subject, whereby the
cancer cells are selected but not retricted to the
group of leukemic cells, myleoma cells lymphoma cells,
cancer stem cells,cancer cells with metastatic
potentia and cancer metastases. The medicament
according to the present invention may be used in
combination with a second medicament or a second
pharmaceutically active agent that can be used for the
mobilization of the cancer cells into the peripheral
blood of the subject. The second pharmaceutically
active agent comprises cell mobilizing agents as
disclosed herein before.Moreover, the medicaments
according to the present invention may be used in
combination with a third medicament or third
pharmaceutically active agent, whereby the third
pharmaceutically active agent damages, destroys and/or
labels (the) cancer cells.CSuch cancer cells
destroying medicaments agents are preferably selected
from but not restricted to the group of antibodies
such as Rituximab, Ibritumomab tiuxetan, Tositumomab;
alkylating agents such as cisplatin and carboplatin,
as well as oxaliplatin, mechlorethamine;
cyclophosphamide, chlorambucil; anti metabolites such
as purineazathioprine, mercaptopurine; plant alkaloids
and terpenoids such as vinca alkaloids and taxanes;
podophyllotoxi; epothilone; topoisomerase inhibitors
lsuch as camptothecins. The third medicament or
pharmaceutically acive agent has or may provides the
function of a chemotherapy. Medicaments labeling the
cancer cells lead to an activation of a body's
defences directed to the thereby labelled cancer cell,
whereby medicaments labeling the cancer cells are
selected from but not restricted to the group of
monoclonal antibodies. They work by targeting tumour
specific antigens, thus enhancing the host's immune
response to tumour cells to which the agent attaches
itself. Examples are trastuzumab (brand name
Herceptin), cetuximab, and rituximab (brand names:
Rituxan or Mabthera). The combination therapy of the
medicament according to the present invention can be
done with the second and/or the third medicament. The
subject that is treated with the medicament for
mobilization of the cancer cells may subsequently or
concomitantly undergo radiotherapy. In an embodiment
radiotherapy may be used as an alternative treatment
for the third medicament or the third pharmaceutically
active agent. 



The medicament according to the present invention, in
combination with or without the second medicament or
second pharmaceutically active agent, with or without
the third medicament or third pharmaceutically active
agent, and with or without radiotherapy, can be used
for the treatment and/or prevention of cancer,
preferably solid tumours and hematological
malignancies,more preferably leukemia,lymphoma, and
myeloma whereby preferably the medicament according to
the present invention is used in combination with the
third medicament or radiotherapy. Long-lived plasma
cells, B cell and memory T cell mobilization in
autoimmune disease B cells, and/or memory T cells
return from the body to the bone marrow and possibly
other places, e.g. lymph nodes, and/or are held there
by the SDF-I gradient that is formed by the SDF- 1
expression of stroma cells (Parretta, Cassese et al.
2005; Zhang, Nakajima et al. 2005; Radbruch,
Muehlinghaus et al. 2006). hi the niches, these cells
are in a dormant status whereby they are there not
sensitive to disease modifying drugs (e.g. cytostatic
drugs or methotrexate) that are normally used for the
treatment of autoimmune diseases. Once they leave the
niche, they may readily divide and begin to mount a
renewed immune response if they encounter teir cognate
antigen possibly leading to perpetuated autoimmune
disease. Interfering with the SDF-I gradient in the
bone marrow and other niches by SDF-I binding nucleic
acids or CXCR4 blockade may lead to the mobilization
of B cells and/or T cells and allows their depletion
from the blood via apheresis or targeting them with an
appropriate medicament. After an acute immune response
with active antibody production by terminally
differentiated B cells (plasma cells) the majority of
these cells die with the resolution of the inflammtion
or the elimination of the foreign antigen (e.g. virus
protein). There is however a minority of memory B
cells that may be turned into plasmablasts with the
help of a T cell. These plasmablasts have the ability
to migrate in response to chemotactic stimuli into
niches where they survive as long-lived "memory"
plasma cells for years. During the transition, the
cells lose the expression of CXCR5 and CCR7 and do no
longer migrate towards the respective ligands. The
expression of CXCR4, however is maintained. Thus the
cells will move towards sites of SDF-I expression,
where they may encounter long-term survival signals,
that may be distinct from or complementary to SDF-I
(Minges WoIs et al, 2007). These niches can be both in
bone marrow and in the periphery, e.g. in inflamed
tissues. The long-lived plasma cells are most likely
responsible for the maintenance of the protective
antibody plasma titers that are often maintained for
years after an infection or a vaccination (Tarlinton
et al, 2008). Plasma cells are not as susceptible to
disease modifying drugs as other B- and T cells, most
likely because they do not divide. Furthermore they
cannot betargeted by anti-CD20 antibody treatment,
since plasma cells do not carry CD20. In autoimmune
diseases that are maintained by autoantibodies
secreted by plasma cells and long-lived plasma cells,
it would be beneficial to eliminate these cells, so
that the immune system would stop to attack the self
tissue. A method to deplete a patient's blood from
plasma cells can be done by apheresis, e.g. using anti
CD138 (syndecan-1) antibody on an affinity matrix
(e.g. a column or beads) (Minges WoIs & Witte, 2008;
Wijdenes et al, 1996). In order to eliminate not only
the circulating plasma cells but also resident
long-lived plasma cells, it would be favorable to
mobilize the latter from their niches. This can be
done by the systemic administration of an SDF- 1
binding nucleic acid molecule according to the present
invention that destroys SDF-I gradients and mobilize
these cells that move towards SDF-I into the
peripheral blood. Therefore the medicament according
to the present invention may be used for mobilization
of long-lived plasma cells long-lived plasma cells, B
cells and/or T cells into the peripheral blood of a
subject. The medicament according to the present
invention may be used in combination with a second
medicament or second pharmaceutically active agent
that can be used for the mobilization of the
long-lived plasma cells, B cells and/or T cells into
the peripheral blood of the subject. The second
medicament or pharmaceutically active agent comprises
a cell mobilizing agentas described herein before but
not restricted thereto. While the cells are mobilized
by a medicament according to the present invention
alone or in combination with a second medicament or
pharmaceutically active agent as described above, they
can be cleared from the blood by apheresis, cell
sorting and/or flow cytometry (e.g. by
Fluorescence-activated cell sorting [FACS] and/or
Magnetic-activated cell sorting [MACS] with
appropriate long-lived plasma cell, B-cell or T cell
surface markers).. Moreover, the medicament according
to the present invention may be used in combination
with a third medicament or third pharmaceutically
active agent, whereby the third medicament or third
pharmaceutically active agent damages, destroys and/or
labels the long-lived plasma cells, B cells and/or T
cells in the peripheral blood. Such medicaments
destroying the long-lived plasma cells, B cells and/or
T cells are selected from but but not restricted to to
disease modifying drugs,e.g. methotrexate or cytotoxic
agents.. Examples of medicaments labeling the
long-lived plasma cells, B cells and/or T cells leads
to an activation of body's defense directed to the
thereof labelled long-lived plasma cells, B cells
and/or T cells include those, but are not limited
thereto, selected from the group consisting of
rituximab, IL-6 receptor binding antibodies or
syndecan-1 binding antibodies. The combination therapy
of the medicament according to the present invention
can be done with the second and/or the third
medicament. The subject that is treated in accordance
with the present invention with the medicament
according to the present invention for mobilization of
the long-lived plasma cells, B cells and/or T cells
may subsequently or concomitantly undergo
radiotherapy, which damages or destroy the dividing
cells of the patient's immune system, that ultimately
attacs himself. Radiotherapy may be used as
alternative treatment for the third medicament. The
use of the medicament according to the present
invention, in combination with or without the second
medicament or second pharmaceutically active agent,
with or without the third medicament or third
pharmaceutically active agent, and with or without
radiotherapy, can be used for the treatment and/or
prevention of autoimmune diseases, mobilization of
long-lived plasma cells, B cells and/or T cells alone
or within a more complex therapeutic concept can be
beneficial for the treatment of various diseases
including but not limited to systemic autoimmune
diseases whereby such systemic autoimmune disease is
preferably selected from allergy, warm and cold
autoimmune hemolytic anemia, systemic inflammatory
response syndrome, hemorrhagic shock, diabetes type 1,
diffuse scleroderma, polychondritis, polyglandular
autoimmune syndrome, systemic lupus erythematosus and
manifestations thereof, rheumatoid arthritis,
rheumatic disease in the eye, brain, lung, kidneys,
heart, liver, gastrointestinal tract, spleen, skin,
bones, lymphatic system, blood or other organs,;
autoimmune diseases of the gastrointestinal tract
whereby such autoimmune disease of the
gastrointestinal tract is preferably selected from
Crohn's disease, colitis ulcerosa, celiac disease,
gluten intolerance, inflammatory bowel disease,
pancreatitis, eosinophilic esophagitis; autoimmune
diseases of the skin whereby such autoimmune disease
of the skin is preferably selected from psoriasis,
urticaria, dermatomyositis, pemphigus vulgaris,
pemphigus foliaceus,bullous pemphigoid, Morphea/linear
scleroderma, vitiligo, dermatitis herpetiformis or
Duhring's disease, lichen sclerosis; autoimmune
diseases of the vasculature whereby such autoimmune
disease of the vasculature is preferably selected from
vasculitides, preferably arteritis temporalis,
vasculitis, vascular leakage, polymyalgia rheumatica,
atherosclerosis, Churg-Strauss syndrome, Takayasu
arteritis, Goodpasture syndrome, preferably mostly
affecting the kidneys, more specifically the
glomeruli, and also mostly affecting the lungs,
glomerulonephritis, polyarteritis nodosa, Behcet's
disease; autoimmune diseases of the nervous system
whereby such autoimmune disease of the nervous system
is preferably selected from multiple sclerosis,
chronic inflammatory demyelinating polyneuropathy,
neurocognitive dysfunction, stiff-man syndrome,
Guillain-Barre syndrome, myasthenia gravis,
Lambert-Eaton syndrome; muscular skeletal autoimmune
diseases whereby such muscular skeletal autoimmune
disease is preferably selected from ankylosing
spodylitis, sarcoidosis, polymyalgia rheumatica,
polymyositis, psoriatic arthritis, rheumatic fever,
polychondritis, fibromyalgia, juvenile rheumatoid
arthritis, Lyme disease, reactive arthritis,
spondyloarthropathy, degenerative joint disease; and
other autoimmune diseases whereby such other
autoimmune diseases are preferably selected from Cogan
syndrome, autoimmune adrenalitis, Meniere's disease,
local inflammations, alopecia areata, acute
inflammatory diseases, primary biliary cirrhosis, Sj
drgen's syndrome, scleroderma such as diffuse
scleroderma, CREST syndrome and/or Morphea/linear
scleroderma, autoimmune uveitis, Hashimoto
thyroiditis, Graves disease, autoimmune hepatitis,
glomerulonephritis, anti-phospholipid syndrome,
idiopatic pulmonar fibrosis, autoimmune infertility,
immune complex disordes and peritonitis. Moreover, the
use of the medicament according to the present
invention, in combination with or without the second
medicament or second pharmaceutically active agent,
can be used for the treatment and/or prevention of
graft versus host disease after bone-marrow
transplantation and for transplant rejection of
transplanted organs that are preferably selected from
liver, kidney, intestine, lung, heart, skin, limb,
cornea, islets of Langerhans, bone marrow, blood
vessels and pancreas.In a mouse model of allergic
airway disease, an antibody targeting CXCR4 on
leukocyctes reduced airway hyper-responsiveness and
lung eosinophilia, indicating that CXCR4-mediated
signals contribute to lung inflammation (Gonzalo,
Lloyd et al. 2000). There is also evidence that SDF-I
contributes to angiogenesis. Clinical and experimental
evidence indicate that skininfiltrating leukocytes
play a crucial role in the initiation and maintenance
of atopic dermatitis and it has been shown that SDF-I
is an important factor for the recruitment of
T-lymphocytes and dendritic cells, (Gombert,
Dieu-Nosjean et al. 2005). Since leukocytes and
specifically T cells express the SDF-I receptor,
CXCR4, and respond chemotactically to SDF-I gradients,
the disruption of these gradients by SDF-I binding and
neutralizing nucleic acid according to the present
invention is suitable for helping in inflammatory
diseases with overshooting inflammation with and
without bacterial or viral origin, inflammation of the
lung and/or the skin, preicf ably psoriasis.
Rheumatoid arthritis is a potentially systemic
autoimmune disease that usually begins in the small
joints of hands and feet. Its hallmark is the
inflammation of the synovial membrane that is
characterized by infiltration of the membrane and the
surrounding tissue by leukocytes, especially
macrophages, T cells and B cells. This process and the
secretion of proteases and pro inflammatory cytokines
leads to the thickening of the synovial membrane and
the growth of a spongy tissue, called pannus. It
proliferates around the joint and invasively into bone
and cartilage, leading to their irreversible
destruction. The pannus triggers the formation of
neovasculature for its own blood supply. Iwamoto et
al. have recently found that a number of chemokines
are elevated in the synovial tissue and the synovial
fluid of RA patients, among them is SDF-I (Iwamoto et
al, 2008). The up-regulation of SDF-I had also been
shown previously in vitro by adding synovial fluid
from RA patients to cultured fibroblast-like
synoviocytes. This fluid or the addition of IL- 17
induced SDF-I mRNA expression by the synoviocytes. The
induction of SDF-I expression could be abrogated by
addition of anti-IL17 antibodies (Kim et al, 2007). In
the context of an inflamed joint, SDF-I may act in a
threefold manner. First as a chemoattractant for
leukocytes, second as an attractant for endothelial
progenitor cells that are needed for angiogenesis or
third as a trigger of downstream growth factor
expression, such as VEGF, which then leads to the
growth of neovasculature.Based on these experiments,
the inventors assume that a medicament that is used
for inhibition of migration of leukocytes, preferably
from the peripheral blood to a tissue, may permit the
treatment and/or prevention of diseases and/or
disorders as follows. The migration of leukocytes can
be initated by non-self antigens of transplanted
organs, whereby the transplanted organs are selected
from liver, kidney, intestine, lung, heart, skin,
limb, cornea, islets of Langerhans, bone marrow, blood
vessels and pancreas. Therefore a medicament that
leads to an inhibition of migration of leukocytes may
be used for the prevention and/or treatment of
transplant rejection of transplanted organs as
disclosed herein. Moreover, the migration of
leukocytes can be initated by inflammation that occurs
in or is associated with systemic autoimmune diseases
whereby such systemic autoimmune disease is preferably
selected from allergy, warm and cold autoimmune
hemolytic anemia, systemic inflammatory response
syndrome, hemorrhagic shock, diabetes type 1, diffuse
scleroderma, polychondritis, polyglandular autoimmune
syndrome, systemic lupus erythematosus and
manifestations thereof, rheumatoid arthritis,
rheumatic disease in the eye, brain, lung, kidneys,
heart, liver, gastrointestinal tract, spleen, skin,
bones, lymphatic system, blood or other organs;
autoimmune diseases of the gastrointestinal tract
whereby such autoimmune disease of the
gastrointestinal tract is preferably selected from
Crohn's disease, colitis ulcerosa, celiac disease,
gluten intolerance, inflammatory bowel disease,
pancreatitis, eosinophilic esophagitis; autoimmune
diseases of the skin whereby such autoimmune disease
of the skin is preferably selected from psoriasis,
urticaria, dermatomyositis, pemphigus vulgaris,
pemphigus foliaceus, bullous pemphigoid,
Morphea/linear scleroderma, vitiligo, dermatitis
herpetiformis or Duhring's disease, lichen sclerosis;
autoimmune diseases of the vasculature whereby such
autoimmune disease of the vasculature is preferably
selected from vasculitides, preferably arteritis
temporalis, vasculitis, vascular leakage, polymyalgia
rheumatica, atherosclerosis, Churg-Strauss syndrome,
Takayasu arteritis, Goodpasture syndrome, preferably
mostly affecting the kidneys, more specifically the
glomeruli, and also mostly affecting the lungs,
glomerulonephritis, polyarteritis nodosa, Behcet's
disease; autoimmune diseases of the nervous system
whereby such autoimmune disease of the nervous system
is preferably selected from multiple sclerosis,
chronic inflammatory demyelinatingpolyneuropathy,
neurocognitive dysfunction, stiff-man syndrome,
Guillain-Barre syndrome, myasthenia gravis,
Lambert-Eaton syndrome; muscular skeletal autoimmune
diseases whereby such muscular skeletal autoimmune
disease is preferably selected from ankylosing
spodylitis, sarcoidosis, polymyalgia rheumatica,
polymyositis, psoriatic arthritis, rheumatic fever,
polychondritis, fibromyalgia, juvenile rheumatoid
arthritis, Lyme disease, reactive arthritis,
spondyloarthropathy, degenerative joint disease; and
other autoimmune diseases whereby such other
autoimmune diseases are preferably selected from Cogan
syndrome, autoimmune adrenalitis, Meniere's disease,
local inflammations, alopecia areata, acute
inflammatory diseases, primary biliary cirrhosis,
Sjorgen's syndrome, scleroderma such as diffuse
scleroderma, CREST syndrome and/or Morphea/linear
scleroderma, autoimmune uveitis, Hashimoto
thyroiditis, Graves disease, autoimmune hepaii is,
glomerulonephritis, anti-phospholipid syndrome,
idiopatic pulmonar fibrosis, autoimmune infertility,
immune complex disordes and peritonitis. Therefore a
medicament that leads to an inhibition or reduction of
migration of leukocytes may be used for the prevention
and/or treatment of inflammtion that occurs in or is
associated with the autoimmune diseases as disclosed
herein. As shown in the mouse model of allergic airway
disease, the medicament that leads to an inhibition of
migration of leukocytes may be effective in treatment
and/or prevention of allergic reactions of the skin
and/or the mucosa of airways, preferably hay fever,
asthma, airway hyperresponsiveness and/or dermatitis,
preferably contact dermatitis and/or atopic
dermatitis. The mobilization of progenitor cells
and/or stem cells by the nuceic acid according to the
present invention provides a method for obtaining
these cells from a subject. Thereby an effective
amount of the nucleic acid molecules according to the
invention is adminstered a subject, leading to
mobilization of progenitor cells and/or stem cells
into the peripheral blood of the subject. The cells
can be harvested from the subject, from the peripheral
blood of the subject respectively, by apheresis,
leukapheresis, cell sorting and/or flow cytometry as
disclosed herein.After harvesting the progenitor cells
and/or stem cells from the subject, the subject,
preferably a first subject, may undergo subsequently
or concomitantly chemotherapy or radiotherapy.
Chemotherapy and radiation therapy generally affect
cells that divide rapidly. They are used to treat
cancer because cancer cells divide more often than
most healthy cells. However, because bone marrow cells
also divide frequently, high-dose treatments can
severely damage or destroy the patient's bone marrow.
Without healthy bone marrow, the patient is no longer
able to make the blood cells needed to carry oxygen,
fight infection, and prevent bleeding peripheral blood
stem cell transplantation replaces stem cells that
were destroyed by treatment. The healthy, transplanted
stem cells can restore the bone marrow's ability to
produce the blood cells the patient needs. Peripheral
blood stem cell transplantation is most commonly used
in the treatment of leukemia and lymphoma. It is most
effective when the leukemia or lymphoma is in
remission (the signs and symptoms of cancer have
disappeared). Peripheral blood stem cell
transplantation is also used to treat other cancers
such as neuroblastoma (cancer that arises in immature
nerve cells and affects mostly infants and children)
and multiple myeloma. Researchers are evaluating
peripheral 



blood stem cell transplantation in clinical trials
(research studies) for the treatment of various types
of cancer(NCI, 2001). As shown in Fig. 4 1 and 43
several types of cancer as leukemia and solid tumors,
lymphoproliferative disorders and non-malignant
disorders such as autoimmune diseases, hematopoietic
disorders can be treated by allogenic and/ or
autologous hematopoietic stem cell transplantation
(abbr. HSCT) (Gratwohl, Baldomero et al. 2002). If the
chemotherapy or radiotherapy was subsequently done in
the preferably first subject, whereby the chemotherapy
or radiotherapy was preferably done or administered in
order to damage or destroy tumor cells, the harvested
progenitor cells and/or stem cells of the preferably
first subject can be administered back into the
peripheral blood of the preferably first subject.
Alternatively, a second subject can contribute its
harvested progenitor cells and/or stem cells to the
first subject, that has low level of progenitor cells
and/or stem cells or those progenitor cells and/or
stem cells destroyed before, e.g. by chemotherapy or
radiotherapy.The method can be used for the treament
of cancer, preferably solid tumours, hematological
tumours or malignancies. In autoimmune disease
including but not limited to, e.g., lupus
erythematosus, rheumatoid arthritis, especially in
severe cases, one of the therapy options is to do a
myeloablative or a more selective lymphoablative
therapy regimen and return the hematopoietic system to
the patient thereafter (Burt, Marmont et al. 2006).
The hematopoietic stem cells and hematopoietic
progenitor cells that are needed for the grafting of
the hematopoietic system are efficiently immobilized
by the nucleic acid molecules according to the present
invention including but not limited to SDF-I binding
SpiegelmerNOX-A12-JE40, or by other blockade strategy
of SDF-I or of its respective receptor CXCR4.
Alternatively hematopoietic stem cells/hematopoietic
progenitor cells are harvested from the blood and are
used to reconstitute the patients' immune system after
ablation of the hematopoietic system including the
autoreactive lymphocytes by chemotherapy and/or
radiation therapy. This, in principle, constitutes a
curative therapy to autoimmune diseases. The
mobilization of long-lived plasma cells, B cells
and/or T cells by the nucleic acid according to the
present invention provides a method for depleting
these cells from a subject. Thereby an effective
amount of the nucleic acid molecule according to the
invention is adminstered to a subject, leading to
mobilization of long-lived plasma cells, B cells
and/or T cells into the peripheral blood of the
subject. Preferably the harvested T cells are memory T
cells. The cells can be removed from the subject, from
the peripheral blood of the subject respectively, by
apheresis, leukapheresis, cell sorting and/or flow
cytometry as disclosed herein. Preferably the removal
is done by flow cytometry with surface markers
appropriate for said cells. The method for harvesting
progenitor cells and/or stem cells and long-lived
plasma cells, B cells and/or T cells respectively may
be used for treatment and/or prevention of systemic
autoimmune diseases, autoimmune diseases of the
gastrointestinal tract, autoimmune diseases of the
skin,autoimmune diseases of the vasculature,
autoimmune diseases of the nervous system, muscular
skeletal autoimmune diseases and other autoimmune
diseases as disclosed herein. Diabetic nephropathy
(abbr. DN) is a prominent cause of end-stage renal
disease. Though angiotensin inhibitors can prevent the
disease progression in many cases, there is no viable
therapy for those who do not respond. In DN the
glomerular tuft undergoes a slow but progressive
structural remodelling characterized by glomerular
hypertrophy, nodular and diffuse accumulation of
extracellular mesangial matrix, and podocyte damage.
The latter is thought to account for the progression
of microalbuminuria in early stages to overt
proteinuria and glomerulosclerosis in late stages of
DN. DN onset and progression involves numerous
pathomechanisms including the deposition of advanced
glycosylation endproducts, endothelial dysfunction,
and the increased iocai expression of growth factors
and proinflammatory mediators. Generally, chemokines
belong to the latter group of factors because certain
chemokines promote inflammation by recruiting and
activating immune cells in DN like in other types of
kidney diseases . For example, targeted deletion or
therapeutic blockade of the monocyte chemoattractant
protein MCP-1/CCL2 can prevent glomerulosclerosis by
blocking macrophage recruitment to glomeruli of mice
with type 1 or type 2 diabetes (T1D/T2D) (Chow et al,
2007; Chow et al, 2006; Kulkarni et al, 2007). Nothing
is known about SDF-I in DN. DN is devoid of either
podocyte proliferation or autoimmunity, hence, the
aforementioned studies hardly predict the predominant
functional role of SDF-I in DN. However, the inventors
have reasons to assume that progressive remodeling of
the glomerular structure to glomerulosclerosis, a
morphological variant of wound healing, might involve
SDF-I signaling. Based on the available data from
other disease states it appeared unclear whether SDF-I
either predominantly protects from DN, e.g. by
maintaining tissue integrity and supporting
regeneration, or whether SDF-I predominately promotes
DN, e.g. by enhancing glomerulosclerosis. The
inventors' data using the SDF-I -binding nucleic acid
NOXA12- JE40 (SEQ.ID. 132) as a representative
molecule of the nucleic acid molecules according to
the present invention, in a mouse model of diabetic
nephropathy support the latter, which identifies a
novel pathomechanism of glomerulosclerosis, and SDF-I
as a potential therapeutic target in DN in Example 12.
NOX-A12-JE40 (SEQ.ID. 132) may therefore be useful as
a therapy for the treatment or prevention of diabetic
nephropathy. The mechanism of action maypotentially
also be mediated by the mobilization of bone-marrow
derived progenitor and/or stem cells (Ito et al,
2001). Therefore the SDF-I nucleic acids disclosed
herein may be used for manufacture of a medicament,
whereby the medicament is for treatment and/or
prevention of nephropathy and preferably diabetic
nephropathy . Pulmonary arterial hypertension.
PULMONARY HYPERTENSION (abbr. PH) is a serious disease
of poorly understood etiology characterized by raised
pulmonary artery pressure, leading to progressive
right-sided heart failure and ultimately death. PH
results from intimal thickening of small pulmonary
resistance arteries that results, at least in part,
from endothelial and smooth muscle cell dysfunction
and piolifeiaii un. Increased vascular endothelial
ceil proliferation and muscularization of the
vasculature are the pathological characteristics of
pulmonary vascular remodeling, and it has been
demonstrated that this process is associated with
hypoxia-induced production of angiogenic factors,
inflammatory mediators, and vasoconstrictors.
Yamaji-Kegan et al. found in an ex vivo mouse lung
organ culture study that CXCL12/SDF-1 was upregulated
and may be involved in the intrapulmonary recruitment
of circulating cells by the overexpressed
hypoxia-induced mitogenic factor (abbr. HIMF)
(Yamaji-Kegan, Su et al. 2006). The influence of SDF-I
in vascular remodeling in general and in pulmonary
arterial hypertension has also been described (Schober
and Zernecke 2007). Therefore the blockade of SDF-I by
SDF-binding nucleic acids as disclosed herein may be
used for the treatment and /or prevention of
hypertension, preferably pulmonary hypertension, more
specifically pulmonary arterial hypertension..
Idiopathic pulmonary fibrosis Lung tissue from
patients with idiopathic pulmonary fibrosis is
described to have higher numbers of cells expressing
both SDF-I and CXCR4 than normal lungs. In a mouse
model of bleomycininduced pulmonary fibrosis, Xu et
al. generated data showing that the administration of
a CXCR4 antagonist (TN14003) significantly attenuated
lung fibrosis. (Xu, Mora et al. 2007). Therefore the
blockade of SDF-I by SDF-binding nucleic acids as
disclosed as disclosed may be used for the treatment
and /or prevention of idiopathic pulmonary
fibrosis.Fribrosis in wound healing After burn injury,
skin of rat, pig and humans has been shown to
overexpress SDF-I. While being beneficial during a
short period of time after injury, it is believed to
promote the attraction of leukocytes (e.g.
eosinophils) and fibrosis rather than to promote
epithelialization (Avniel, Arik et al. 2006). By
inhibition of CXCR4 or SDF-I by SDF-I binding nucleic
acids as disclosed herein, wound healing with less
fibrosis may be obtained. As described before, SDF-I
has been shown to be involved in homing of endothelial
cells to the choroid during neovascularization in eye
tissue, whereby the exact role of these cells is still
under investigation (Sengupta, Caballero et al. 2005).
Hoewever, the inventors could show in two independent
animal models thai the blockade of SDF-I by SDF-I
binding nucleic according to the present invention as
disclosed herein leads to a reduction of
neovascularization. The 'laser-induced choroidal
neovascularization' animal model is used to predict
the effect of investigational drugs on human retinal
and choroidal neovasculature. This occurs in diseases
like wet or 'proliferative' age-related macular
degeneration (abbr. AMD), diabetic retinopathy and
retinal vein occlusion. CXCR4 was shown to be
expressed in the laser-induced CNV (Lima e Silva et
al., FASEB J . 21: , 2007). It was colocalized with
CD45 and F4/80 expressing cells suggesting that these
cells are BM-derived macrophages. Inhibitors of CXCR4
reduced laserinduced CNV. But it was not investigated
if the CXCR4 cells express SDFl, too. As successfully
shown in Example 11 herein, the SDF-I binding nucleic
acid NOX-A12-JE40 (SEQ.ID. 132) as a representative
nucleic acid molecule according to the present
invention blocks neovascularization in a CNV animal
model. The mouse model of oxygen-induced retinopathy
is a model for the mimicking of hypoxiainduced
neovascularization of the retina, as observed in DR,
especially proliferative DR, and in AMD (Smith,
Wesolowski et al. 1994). The model is also referred to
as retinopathy of prematurity since premature babies
that were put into incubators in hospitals became
blind due to too high oxygen exposure in the
incubators that led to an abnormal retinal vessel
growth during the time in the incubator and after
their return to normoxic conditions. As described in
Example 14, in the mouse model the SDF-I binding
nucleic acid NOX-A12-JE40 (SEQ.ID. 132)as a
representative nucleic acid molecule according to the
present invention significantly inhibited tuft
formation and thus improved the overall retinopathy
score as observed on day P17 as disclosed herein.
Moreover, as in shown in Example 9, in a standard
angiogenesis organ culture assay, an aortic ring
sprouting assay, the SDF-I binding nucleic acid
193-G2-012-5'-PEG (NOX-A12-JE40 (SEQ.ID. 132) as a
representative nucleic acid molecule according to the
present invention blocks SDF-I induced sprouting.
Therefore, the SDF-I binding nucleic acids as
disclosed herein may be used for manufacture of a
medicament, whereby the medicament is for the
treatment of diseases and/or disorders that involve
angiogenesis and/or neovascularization, preferably
choroidal neovascularization. The animal model for
neovascularization have shown, that SDF-I binding
nucleic acids as disclosed herein can be used as a
medicament for the treatment of diseases and/or
disorders that are selected from the group comprising
retinal diseases, preferably age-related macular
degeneration, diabetic retinopathy, retinal vein
occlusion, macular edema and retinal edema.
Neovascularization is preferably defined herein as the
formation of functional microvascular networks with
red blood cell perfusion. Neovascularization differs
from angiogenesis in that angiogenesis is mainly
characterized by the protrusion and outgrowth of
capillary buds and sprouts from pre-existing blood
vessels. Inhibition of retinal vascular edema In the
course of age-related macular degeneration (AMD),
diabetic retinopathy and retinal vascular occlusions,
the formation of a macular edema is often observed.
Generally, an increased permeability of the local
vasculature is the cause of the formation of an edema.
Often this is a consequence of inflammatory processes
that change the vascular architecture or of the
formation of immature, leaky neovasculature. The
formation of a macular edema can lead to a rapid
deterioration of visual acuity because the retinal
supply with nutrients and other signaling molecules is
impaired.SDF-I contributes to several factors that may
lead to the formation of an edema. By inhibiting the
expression of the tight-junction protein occludin
(Butler et al, 2005), the vascular walls may loosen
up. It furthermore triggers the invasion of leukocytes
that may create a pro-inflammatory environment and it
can stimulate the expression of VEGF (Liang et al,
2007; Salcedo et al, 1999), which was first known as
"vascular permeability factor", as its presence leads
to the formation of leaky vessels. It was unclear,
whether inhibition of SDF-I, e.g. by SDF-I -binding
nucleic acids as disclosed in this invention, would
lead to any physiological effect, as SDF-I is only
expressed at low levels in healthy eyes (Lima e Silva
et al, 2007). One SDF-I -binding nucleic acid was
tested in a rabbit model of VEGF-induced retinal
vascular permeability. The permeability that was
observed with fiuorometry was not due to the direct
short-acting effect of the intravitreal VEGF-injection
but rather on cascades, that are triggered and respond
more slowly (Edelman et al, 2005). The SDF-I -binding
nucleic acid significantly reduced the retinal
vascular permeability in a dose-dependent manner.
Inhibition ofvasculogenesis complementary to or
afterfailure of VEGF-inhibition Recently, Reddy et al.
have shown that SDF-I can promote tumor vessel growth
even with little VEGF present. It seems to be a
second, VEGF-independent pathway for the promotion of
neovasculature (Reddy, Zhou et al. 2008). Interfering
with SDF-I signaling by SDF-I bining nucleic acids
such as the ones according to the present invention
may therefore be beneficial as an antiangiogenesis
treatment. This may be especially advantageous in
anti-VEGF non-responders, in anti-VEGF therapy
refractory patients, or in combination therapy with
anti VEGF drugs for all indications that involve
angiogenesis, more specifically in proliferative
retinal diseases, whereby the proliferative retinal
diseases are selected from AMD, DR, and retinal vein
occlusion, and in cancer preferably solid tumors and
metastases. Drugs that inhibits the function of VEGF
include but are not limited to Bevacizumab (Avastin),
Pegaptanib (Macugen) and Ranibizumab
(Lucentis).Insofar, the SDF-I nucleic acid molecules
disclosed herein may be used for manufacture of a
medicament, whereby the medicament is for combination
therapy with a medicament inhibiting VEGF and/or for
use in subjects that weakly or not respond to therapy
with a medicament inhibiting VEGF. Weakly as used
herein in connection with reponsese to any therapy in
connection with any aspect and embodiment of the
instant application, means in this context that no
remission of the disease is achieved. WHIMsyndrome The
WHIM syndrome is an immune deficiency that is often
characterized by a truncated form of the CXCR4
receptor. This leads to an increased sensitisation to
the receptor ligand SDF-I (CXCL- 12) and thus to
stronger chcmotaxis. Therefore, in ordex to achieve
normal stem celi trafficking it is beneficial to lower
the biologically active SDF-I concentration in the
body with an SDF-I blocking agent like an SDF-I
binding nucleic acid molecule according to the present
invention or to use a CXCR4 receptor blocker (Lagane,
Chow et al. 2008). The separation and/or depletion of
cells like progenitor cell and/ or stem cells,
long-lived plasma cells, memory B cells and/or memory
T cells from the body, preferably from the blood, can
be done by apheresis, cell sorting and flow cytometry.
Apheresis is a technnology in which the blood of a
subject is passed through an apparatus that separates
out one particular constituent or group of
constituents and return the remainder to the
circulation. Depending on the substances and/cells
cells to be removed, different processes were employed
in apheresis including stem cell harvesting,
absorption procedures and affinity chromatography.
Leukapheresis is a laboratory procedure in which white
blood cells are separated from a sample of blood. This
may be done to decrease a very high white blood cell
count in individuals with cancer (leukemia) or to
remove white blood cells for transfusion.Cell sorting
is a process whereby mixed populations of cells
separate out into two or more populations as
examplariliy shown for flow cytometry, preferably
Fluorescence-Activated Cell Sorting (FACS) and
Magnetic-Activated Cell Sorting (FACS). Flow cytometry
is a technique for counting, examining, and sorting
microscopic particles like differentt populations of
cells suspended in a stream of fluid. It allows
simultaneous multiparametric analysis of the physical
and/or chemical characteristics of single cells
flowing through an optical and/or electronic detection
apparatus. Fluorescence-activated cell sorting is a
specialised type of flow cytometry. It provides a
method for sorting a heterogeneous mixture of
biological cells into two or more containers, one cell
at a time, based upon the specific light scattering
and fluorescent characteristics of each cell.
Fluoreascent staining of a particle/cell can be done
by incubation of the particles/cells with a
fluorescent dye that binds to the pariicle/ceii. It is
a useful scientific instrument as it provides fast,
objective and quantitative recording of fluorescent
signals from individual cells as well as physical
separation of cells of particular interest. The
acronym FACS is trademarked and owned by Becton
Dickinson. Magneticactivated cell sorting (MACS) is a
trademark name registered by Miltenyi Biotec for a
method for separation of various cell populations
depending on their surface antigens (CD molecules).
Thereby the mixture of cells to be separated is
incubated with magnetic beads coated with antibodies
against a particular surface antigen. This causes the
cells expressing this antigen to attach to the
magnetic beads. Afterwards the cell solution is
transferred on a column placed in a strong magnetic
field. In this step, the cells attached to the beads
(expressing the antigen) stay on the column, while
other cells (not expressing the antigen) flow through.
With this method, the 



cells can be separated positively or negatively with
respect to the particular antigen(s). In a further
embodiment, the medicament comprises a further
pharmaceutically active agent. Such further
pharmaceutically active compounds can be those known
to the ones skilled in the art and are preferably
selected from the group comprising chemokine or
cytokine antagonists, corticosteroids, and the like.
It will be understood by the one skilled in the art
that given the various indications which can be
addressed in accordance with the present invention by
the nucleic acids according to the present invention,
said further pharmaceutically active agent(s) may be
any one which in principle is suitable for the
treatment and/or prevention of such diseases. The
nucleic acid molecules according to the present
invention, particularly if present orused as a
medicament, are preferably combined with
granulocyte-macrophage colony stimulating factor
(GM-CSF), Interleukin-1 (IL-I), Interleukin-3 (IL-3),
Interleukin-8 (IL-8), PIXY-321 (GM-CSF/IL-3 fusion
protein), macrophage inflammatory protein (MIP), stem
cell factor, thrombopoietin and growth related
oncogene, as single agents or in combination.
Alternatively, or additionally, such further
pharmaceutically active agent is a further nucleic
acid according to the present invention.
Alternatively, the medicament comprises at least one
more nucleic acid which binds to a target molecule
different from SDF-I or exhibits a function which is
different from the one of the nucleic acids according
to the present invention. As will be acknowledged by
the ones of the art the inventive nucleic acids may
factually be used in any disease where an antagonist
to SDF-I can be adniinistexed to a patient in need of
such antagonist and such antagonist is suitable to
eliminate the cause of the disease or the disorder or
at least to reduce the effects from the disease or the
disorder. Such effect includes, but is not limited to
pathologic neovascularization, inflammation and
metastasis. The applicability of the nucleic acids
according to the present invention in connection with
these and other diseases or disorders results, among
others, from the involvement of SDF-I as outlined in
the introductory part of the present specification
which is incorporated herein by reference so as to
avoid any unnecessary repetition. In one embodiment of
the medicament of the present invention, such
medicament is for use in combination with other
treatments for any of the diseases disclosed herein,
particularly those for which the medicament of the
present invention is to be used. "Combination therapy"
(or "co-therapy") includes the administration of a
medicament of the invention and at least a second
agent as part of a specific treatment regimen intended
to provide the beneficial effect from the co-action of
these therapeutic agents, i . e. the medicament of the
present invention and said second agent. The
beneficial effect of the combination includes, but is
not limited to, pharmacokinetic or pharmacodynamic
co-action resulting from the combination of
therapeutic agents. Administration of these
therapeutic agents in combination typically is carried
out over a defined time period (usually minutes,
hours, days or weeks depending upon the combination
selected)."Combination therapy" may, but generally is
not, intended to encompass the administration of two
or more of these therapeutic agents as part of
separate monotherapy regimens that incidentally and
arbitrarily result in the combinations of the present
invention. "Combination therapy" is intended to
embrace administration of these therapeutic agents in
a sequential manner, that is, wherein each therapeutic
agent is administered at a different time, as well as
administration of these therapeutic agents, or at
least two of the therapeutic agents, in a
substantially simultaneous manner. Substantially
simultaneous administration can be accomplished, for
example, by administering to a subject a single
capsule having a fixed ratio of each therapeutic agent
or in multiple, single capsules for each of the
therapeutic agents. Sequential or substantially
simultaneous administration of each therapeutic agent
can be effected by any appropriate route including,
but not limited to, topical routes, oral routes,
intravenous routes, intramuscular routes, and direct
absorption through mucous membrane tissues. The
therapeutic agents can be administered by the same
route or by different routes. For example, a first
therapeutic agent of the combination selected may be
administered by injection while the other therapeutic
agents of the combination may be administered
topically. Alternatively, for example, all therapeutic
agents may be administered topically or all
therapeutic agents may be administered by injection.
The sequence in which the therapeutic agents are
administered is not narrowly critical unless noted
otherwise. "Combination therapy" also can embrace the
administration of the therapeutic agents as described
above in further combination with other biologically
active ingredients. Where the combination therapy
further comprises a non-drug treatment, the non-drug
treatment may be conducted at any suitable time so
long as a beneficial effect from the co-action of the
combination of the therapeutic agents and non-drug
treatment is achieved. For example, in appropriate
cases, the beneficial effect is still achieved when
the non-drug treatment is temporally removed from the
administration of the therapeutic agents, perhaps by
days or even weeks. As outlined in general terms
above, the medicament according to the present
invention can be administered, in principle, in any
form known to the ones skilled in the art. A preferred
route of administration is systemic administration,
more preferably by parenteral administration,
preferably by ihjuction.. Alternatively, the
medicament may be administered locally. Other routes
of administration comprise intramuscular,
intraperitoneal, and subcutaneous, per
orum,intranasal, intratracheal or pulmonary with
preference given to the route of administration that
is the least invasive, while ensuring efficiancy.
Parenteral administration is generally used for
subcutaneous, intramuscular or intravenous injections
and infusions. Additionally, one approach for
parenteral administration employs the implantation of
a slow-release or sustained-released systems, which
assures that a constant level of dosage is maintained,
that are well known to the ordinary skill in the art.
Furthermore, preferred medicaments of the present
invention can be administered in intranasal form via
topical use of suitable intranasal vehicles,
inhalants, or via transdermal routes, using those
forms of transdermal skin patches well known to those
of ordinary skill in that art. To be administered in
the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather
than intermittent throughout the dosage regimen. Other
preferred topical preparations include creams,
ointments, lotions, aerosol sprays and gels, wherein
the concentration of active ingredient would typically
range from 0.01% to 15%, w/w or w/v. In addition to
direct administration to the subject, the preferred
medicaments of the present invention can be used in ex
vivo treatment protocols to prepare cell cultures
which are then used to replenish the blood cells of
the subject. Ex vivo treatment can be conducted on
autologous cells harvested from the peripheral blood
or bone marrow or from allografts from matched donors.
The concentration of preferred medicaments of the
present invention or in combination with other agents,
such as macrophage inflammatory protein is within the
skills of a person of the art. Subjects that will
respond favorably to the method of the invention
include medical and veterinary subjects generally,
including human beings and human patients. Among other
subjects for whom the methods and means of the
invention are useful are cats, dogs, large animals,
avians such as chickens, and the like. In general, any
subject who would benefit from an elevation of
progenitor cells and/or stem cells, or whose
progenitor cells and/or stem cells are desirable for
stem cell transplantation are appropriate for
administration of the invention method. Typical
conditions which may be ameliorated or otherwise
benefited by the method and the means of the invention
include hematopoietic disorders, such as aplastic
anemia, leukemias, drug-induced anemias, and
hematopoietic deficits from chemotherapy or radiation
therapy. Themethod and the means of the invention are
also useful in enhancing the success of
transplantation during and following immunosuppressive
treatments as well as in effecting more efficient
wound healing and treatment of bacterial inflammation.
The method of the present invention is further useful
for treating subjects who are immunocompromised or
whose immune system is otherwise impaired. Typical
conditions which are ameliorated or otherwise
benefited by the method of the present invention,
include those subjects who are infected with a
retrovirus and more specifically who are infected with
human immunodeficiency virus (HIV). The method of the
invention thus targets a broad spectrum of conditions
for which elevation of progenitor cells and/or stem
cells in a subject would be beneficial or, where
harvesting of progenitor cells and/or stem cell for
subsequent stem cell transplantation would be
beneficial. The nucleic acid of the present invention
is, in an embodiment, also administered to regenerate
myocardium by mobilizing bone marrow stem cells. The
medicament of the present invention will generally
comprise an effective amount of the active
component(s) of the therapy, including, but not
limited to, a nucleic acid molecule of the present
invention, dissolved or dispersed in a
pharmaceutically acceptable medium. Pharmaceutically
acceptable media or carriers include any and all
solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media
and agents for pharmaceutical active substances is
well known in the art. Supplementary active
ingredients can also be incorporated into the
medicament of the present invention. In a further
aspect the present invention is related to a
pharmaceutical composition. Such pharmaceutical
composition comprises at least one of the nucleic
acids according to the present invention and
preferably a pharmaceutically acceptable binder. Such
binder can be any binder used and/or known in the art.
More particularly such binder is any binder as
discussed in connection with the manufacture of the
medicament disclosed herein. In a further embodiment,
the pharmaceutical composition comprises a further
pharmaceutically active agent.The preparation of a
medicament and a pharmaceutical composition will be
known to those of skill in the art in light of the
present disclosure. Typically, such compositions may
be prepared as injectables, either as liquid solutions
or suspensions; solid forms suitable for solution in,
or suspension in, liquid prior to injection; as
tablets or other solids for oral administration; as
time release capsules; or in any other form currently
used, including eye drops, creams, lotions, salves,
inhalants and the like. The use of sterile
formulations, such as saline-based washes, by
surgeons, physicians or health care workers to treat a
particular area in the operating field may also be
particularly useful. Compositions may also be
delivered via microdevice, microparticle or sponge.
Upon formulation, a medicament will be administered in
a manner compatible with the dosage formulation, and
in such amount as is pharmacologically effective. The
formulations are easily administered in a variety of
dosage forms, such as the type of injectable solutions
described above, but drug release capsules and the
like can also be employed. In this context, the
quantity of active ingredient and volume of
composition to be administered depends on the
individual or the subject to be treated. Specific
amounts of active compound required for administration
depend on the judgment of the practitioner and are
peculiar to each individual. A minimal volume of a
medicament required to disperse the active compounds
is typically utilized. Suitable regimes for
administration are also variable, but would be
typified by initially administering the compound and
monitoring the results and then giving further
controlled doses at further intervals. For instance,
for oral administration in the form of a tablet or
capsule (e.g., a gelatin capsule), the active drug
component, i. e. a nucleic acid molecule of the
present invention and/or any further pharmaceutically
active agent, also referred to herein as therapeutic
agent(s) or active compound(s) can be combined with an
oral, non-toxic, pharmaceutically acceptable inert
carrier such as ethanol, glycerol, water and the like.
Moreover, when desired or necessary, suitable binders,
lubricants, disintegrating agents, and coloring agents
can also be incorporated into the mixture. Suitable
binders include starch, magnesium aluminum silicate,
starch paste, gelatin, methylcellulose, sodium
carboxymethylcellulose and/or polyvinylpyrrolidone,
natural sugarssuch as glucose or beta-lactose, corn
sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium alginate, polyethylene glycol,
waxes, and the like. Lubricants used in these dosage
forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride, silica, talcum, stearic acid, its
magnesium or calcium salt and/or polyethyleneglycol,
and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum starches, agar, alginic acid or its sodium
salt, or effervescent mixtures, and the like.
Diluents, include, e.g., lactose, dextrose, sucrose,
mannitol, sorbitol, cellulose and/or glycine. The
medicament of the invention can also be administered
in such oral dosage forms as timed release and
sustained release tablets or capsules, pills, powders,
granules, elixirs, tinctures, suspensions, syrups and
emulsions. Suppositories are advantageously prepared
from fatty emulsions or suspensions. The
pharmaceutical composition or medicament may be
sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or emulsifying
agents, solution promoters, salts for regulating the
osmotic pressure and/or buffers. In addition, they may
also contain other therapeutically valuable
substances. The compositions are prepared according to
conventional mixing, granulating, or coating methods,
and typically contain about 0.1% to 75%, preferably
about 1% to 50%, of the active ingredient. Liquid,
particularly injectable compositions can, for example,
be prepared by dissolving, dispersing, etc. The active
compound is dissolved in or mixed with a
pharmaceutically pure solvent such as, for example,
water, saline, aqueous dextrose, glycerol, ethanol,
and the like, to thereby form the injectable solution
or suspension. Additionally, solid forms suitable for
dissolving in liquid prior to injection can be
formulated. For solid compositions, excipients include
pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharin, talcum,
cellulose, glucose, sucrose, magnesium carbonate, and
the like. The active compound defined above, may be
also formulated as suppositories, using for example,
polyalkylene glycols, for example, propylene glycol,
as the carrier. In some embodiments, suppositories are
advantageously prepared from fatty emulsions or
suspensions.The medicaments and nucleic acid
molecules, respectively, of the present invention can
also be administered in the form of liposome delivery
systems, such as small unilamellar vesicles, large
unilamellar vesicles and multilamellar vesicles.
Liposomes can be formed from a variety of
phospholipids, containing cholesterol, stearylamine or
phosphatidylcholines. In some embodiments, a film of
lipid components is hydrated with an aqueous solution
of drug to a form lipid layer encapsulating the drug,
what is well known to the ordinary skill in the art.
For example, the nucleic acid molecules described
herein can be provided as a complex with a lipophilic
compound or non-immunogenic, high molecular weight
compound constructed using methods known in the art.
Additionally, liposomes may bear such nucleic acid
molecules on their surface for targeting and carrying
cytotoxic agents internally to mediate cell killing.
An example of nucleic-acid associated complexes is
provided in U.S. Patent No. 6,01 1,020. The
medicaments and nucleic acid molecules, respectively,
of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such
polymers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropyl-methacrylamide-phenol,
polyhydroxyethylaspanamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl
residues. Furthermore, the medicaments and nucleic
acid molecules, respectively, of the present invention
may be coupled to a class of biodegradable polymers
useful in achieving controlled release of a drag, for
example, polylactic acid, polyepsilon capro lactone,
polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and
cross- linked or amphipathic block copolymers of
hydrogels. If desired, the pharmaceutical composition
and medicament, respectively, to be administered may
also contain minor amounts of non-toxic auxiliary
substances such as wetting or emulsifying agents, pH
buffering agents, and other substances such as for
example, sodium acetate, and triethanolamine oleate.
The dosage regimen utilizing the nucleic acid
molecules and medicaments, respectively, of the
present invention is selected in accordance with a
variety of factors including type, species, age,
weight, sex and medical condition of the patient; the
severity of the condition to be treated; the route of
administration; the renal and hepatic function of the
patient; and the particular aptamer or salt thereof
employed. An ordinarily skilled physician or
veterinarian can readily determineand prescribe the
effective amount of the drug required to prevent,
counter or arrest the progress of the condition.
Effective plasma levels of the nucleic acid according
to the present invention preferably range from 500 fM
to 500 mM in the treatment of any of the diseases
disclosed herein. The nucleic acid molecules and
medicaments, respectively, of the present invention
may preferably be administered in a single daily dose,
every second or third day, weekly, every second week,
in a single monthly dose or every third month. It is
within the present invention that the medicament as
described herein constitutes the pharmaceutical
composition disclosed herein. In a further aspect the
present invention is related to a method for the
treatment of a subject who is in need of such
treatment, whereby the method comprises the
administration of a 



pharmaceutically active amount of at least one of the
nucleic acids according to the present invention hi an
embodiment, the subject suffers from a disease or is
in risk to develop such disease, whereby the disease
is any of those disclosed herein, particularly any of
those diseases disclosed in connection with the use of
any of the nucleic acids according to the present
invention for the manufacture of a medicament. As
preferably used herein, the term treatment comprises
in a preferred embodiment additionally or
alternatively prevention and/or follow-up. As
preferably used herein, the terms disease and disorder
shall be used in an interchangeable manner, if not
indicated to the contrary. As used herein, the term
comprise is preferably not intended to limit the
subject matter followed or described by such term.
However, in an alternative embodiment the term
comprises shall be understood in the meaning of
containing and thus as limiting the subject matter
followed or described by such term.The various
SEQ.ID.Nos., the chemical nature of the nucleic aicd
molecules according to the present invention and the
target molecules SDF-I as used herein, the actual
sequence thereof and the internal reference number is
summarized in the following table. It has to be
noticed that the nucleic acids were characterized on
the aptamer, i. e. D-nucleic acid level (D-RNA) with
the biotinylated human D-SDF-I (SEQ.ID. 4) or on the
Spiegelmer level, i. e. L-nucleic acid (L-RNA) with
the natural configuration of SDF-I, the L- SDF-I
(human SDF-I a, SEQ-ID. 1). The different nucleic
acids share one internal reference name but one SEQ.ID
for the D-RNA (Aptamer) molecule and one SEQ.ID. for
the L-RNA (Spiegelmer) molecule, respectively.TABLE 1
(A) 83"Method and system to hand over an online
transaction to a help desk assistant" FIELD OF THE
INVENTION The present invention relates generally to
help services provided to end-users of online
applications. It more particularly refers to a method
and a system where a help desk assistant takes over
web sessions to complete transactions on behalf of
end-users experiencing difficulties upon requests
received through an alternate voice channel.
BACKGROUND OF THE INVENTION The considerable
development of all sorts of private computer networks
(i.e., company, institution, corporate and such
networks) and their interconnection through a global
public network (i.e., the Internet) has triggered the
development of countless software applications serving
many purposes. Essentially based on the world-wide
client-server distributed information retrieval model
of the Internet, simply referred to as the web,
applications are run on remote servers, under the form
of web sites, accessible through client applications
(referred to as web browsers or navigators) of
end-users from allover the world. These web sites are
offering a large scope of services ranging from the
simple delivery of information to highly interactive
sophisticated applications that have been made
possible with the evolution and improvements brought
over the years to the web hypertext transport protocol
(HTTP) and to the associated hypertext markup language
(HTML) used to encode the documents web sites deliver
(i.e., web pages). This includes all the techniques
and tools implemented both in server and/or client
sides to make possible what is broadly referred to as
dynamic web. Online commercial applications, where
providers of goods and services are selling their
products, are among the most sophisticated of these
interactive applications. Also, highly interactive
sites are now deployed by administrations, government
agencies and official institutions to complete complex
administrative tasks including, e.g., electronic
filing of income tax forms along with their online
payment. It is especially important for those sites to
keep their interfaces as simple as possible, so that
most of their end-users are actually able to use them
effectively, while keeping them secure and reliable as
well. End-users can thus trust them enough to accept
that financial transactions be also completed through
the same channel. This must be achieved often in spite
of the inherent complexity of the transactions. As an
example of this, many travel service providers and
airline companies have their own web sites from which
travelers can book and pay directly a trip without
having to visit a travel agency. If many travel
transactions are straightforward to complete and
consist only in first entering in the appropriate
fields the information that would be otherwise
provided orally to a travel agent, others are more
complex. Indeed, a departure and a destination city
for an air ticket and the corresponding travel dates
are generally sufficient to obtain from the selected
web site a list of travel opportunities, generally
sorted by price, from which site end-user is expected
to exercise a choice. Then, once identifications of
travelers have been provided and a means of payment
selected booking can be automatically completed. This
kind of transaction does not require any particular
skill other than what is normally expected from the
casual user of any web site. Travel service providers
cannot however afford to ignore travelers having more
sophisticated requests that cannot be handledsimply
under the penalty of loosing part of their customers
and revenue. In the field of the airline industry
special requests are, among numerous similar examples,
travelers requesting special meals to be served on
board of longhaul flights, those traveling with very
young children and infants or the ones that are
affiliated to a particular fidelity program and would
like to take advantage of the mileage points they have
accumulated in a certain way. In an attempt to keep
their web site interface as simple as possible, still
satisfying the majority of their users, web sites are
generally however designed to ignore most, if not all,
of these legitimate special requests though. Special
requests, beyond what web site has been designed to
support, must then be handled completely through
another channel. This is very poorly supported though.
For example, first, enduser may have to find on the
web site the telephone number of a help desk or call
center to get an assistant. Then, end-user must
attempt to explain the problem encountered to the
assistant. This implicitly requires that current
transaction be aborted and restarted from the very
beginning by the assistant in lieu of the end-user to
have, e.g., his/her special request handled, if
assistant has indeed the proper means and rights to do
it in place of the end-user him/herself. Other web
sites are providing an even more rudimentary kind of
assistance under the form of an E-mail address to
which end-user is expected to send questions and
report problems. In this case also transaction must be
aborted. Moreover, it must be postponed until a
satisfactory answer is provided, if any is ever
provided, that would allow to properly interact with
the software application if indeed possible through
the sole user interface of the application. In other
instances end-users may not have special requests but
experience problems because, e.g., of a particular
configuration of their client software or machine they
are using or just because they are unfamiliar with the
application they interface with. If they cannot find
anything that solves their problem from the help menus
that are generally provided with any software
application end-users have also to call the help desk.
As above, the problem encountered must then be
thoroughly explained over the phone while assistant is
trying to reproduce it, if possible, in order to
provide the requested help and/or to do the
transaction on behalf of the end-users.Therefore,
there is a general need to provide to end-users of
online software applications a help service much more
efficient than the traditional kind of help service
here above described. More particularly, highly
interactive complex software applications of the kind
deployed in the travel industry by online travel
service providers, airline companies and global
distribution systems (GDS's) to book and buy trips may
optionally need to handle a huge numbers of options
and parameters that cannot be all accommodated while
keeping client interface simple enough for the casual
user. Hence, it would be advantageous to have a method
and a system that would enable assistants of a help
desk supporting such a travel application to have the
possibility of simply and quickly share web sessions
of their end-users requesting assistance.
Alternatively, it would be also advantageous to let
assistants taking over the web sessions opened by
end-users expressing special needs, or experiencing
difficulties. When requested to provide assistance
through an alternate telephone, network assistants
would then help end-user completing their
transactions, or would complete them on their behalf,
while only requiring endusers to communicate a
drastically limited amount of information to retrieve
all the session-specific and contextual data of the
pending transactions. SUMMARY OF THE INVENTION The
method and system of the present invention meet the
above needs and describe how assistance to an end-user
of an online software application running from a web
server is provided. While the end-user and the web
server communicate through at least one data network,
during a web session initiated by the end-user from a
client software application, the online software
application provides a means for requesting assistance
from a help desk on at least one of the web page
returned to the client application. When the end-user
activates the means for requesting assistance he/she
obtains from the server of the online software
application a keyword associated to the web session.
Enduser further obtains at least one telephone number
of the help desk to call. When the end-user is calling
the help desk through a telephone network the keyword
is communicated to an assistant. After the assistant
has successfully logged in to the web server the web
session initiated by the end-user is shared with the
assistant. Then, a transaction in progress with the
online softwareapplication can be handed over to the
assistant who will complete it on behalf of the
end-user. It is therefore an object of the present
invention to facilitate the handover to the help desk
of a transaction when the end-user of an online
software application is experiencing difficulties, or
has special requests, by requiring the sole
communication of a keyword allowing assistant to
quickly retrieve the web session in order to help
end-user or to complete the transaction on his/her
behalf. Further objects, features and advantages of
the present invention will become apparent to the ones
skilled in the art upon examination of the following
description in reference to the accompanying drawings.
It is intended that any additional advantages be
incorporated herein. BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 describes through a typical example the overall
environment in which the invention better takes place.
FIG. 2 illustrates how assistance is requested from
the help desk supporting the software application run
from the server. FIG. 3 discusses how reservation is
handed over to an assistant of the help desk. FIG. 4
describes the steps of the handover method of the
invention. DETAILED DESCRIPTION The following detailed
description of the invention refers to the
accompanying drawings. While the description includes
exemplary embodiments, other embodiments are possible,
and changes may be made to the embodiments described
without departing from the spirit and scope of the
invention. FIG. 1 describes through a typical example
the overall environment in which the invention better
takes place. The software application that remote
end-users ( 1 10) are accessing is run from a web
server (120). The computing resources associated with
the web server can take many forms possibly ranging
from a single computer to the large redundant cluster
of engines ( 122) that are generally put in place,
e.g., in the travel industry, by the providers of
travelservices such as the GDS's mentioned above.
Associated with the computing resources there are
ample storage means holding large, sometimes huge,
amount of data most often in structured databases
(124). Databases are used to hold and quickly retrieve
all the information necessary to serve the remote
clients of the software applications. For example,
databases hold the schedules and fares of all airline
companies so that the kind of travel software
application considered by the invention can handle
simultaneously many concurrent enduser requests
enquiring for travel opportunities. Requests are
received through a communication network generally
including a combination a private and public networks
like the world-wide Internet (130). Typically, such a
system is made capable of operating in a 24 hours a
day, 7 day a week, mode simultaneously serving
hundreds and even, for the largest, thousands of
requests. As discussed in the background section
assistance is provided to the end-users ( 110)
experiencing difficulties upon request. According to
the invention assistance requests are issued through
an alternate voice channel (140). This may be achieved
through the traditional public switched telephone
network (PSTN). However, phone calls can be placed as
well through newer voice networks such as the cellular
phones or directly from end-user personal computers
(PC's) and specialized phone boxes over data packet
networks like the Internet implementing, e.g., the
voice over IP (VOIP) protocol. Generally, the voice
channel (140) is thus a combination of any number of
telephone networks made capable of interfacing with
each other to reach the help desk ( 150) put in place
by the provider of the software application(s) running
from the server ( 122). Assistants of the help desk (
150) have their own access ( 154) to the server
resources ( 122) and databases ( 124) used to serve
the end-users of the application(s) through the
combination of networks already discussed ( 130).
Typically, help desk and call centers are also, like
end-users, remotely located from the server but have
privileged accesses to all the server resources and
have the necessary display facilities ( 152) to handle
end-user requests.FIG. 2 illustrates how assistance is
requested from the help desk supporting the software
application run from the server. Although invention is
exemplified in this figure through a travel
application aimed at booking and buying airline
tickets it must be obviously understood that it can
apply as well to all sorts of interactive software
applications; e.g., those put in place by other
providers of services and goods, or by official and
business sites to complete online complex
administrative tasks and financial transactions.
Online travel service providers can indeed observe
that a very significant fraction of their remote users
are facing problems in the course of making a trip
reservation online; especially, during the booking and
payment phases. Problems encountered cannot be
generally overcome without a human intervention.
Therefore, as discussed in the background section,
booking is abandoned and end-user forced to find an
alternate way of restarting its reservation from the
very beginning through another channel i.e.,
completely over the phone, by visiting a travel
agency, etc. The end-user is therefore frustrated and
service provider has failed achieving its objective of
providing an efficient and inexpensive way of selling
its services online, moreover, with the high risk of
loosing a customer. Problems encountered in the
example of an airline selling air-tickets are first
because the functionality corresponding to what
end-user is willing to do has not been made available
online. They can be of 



many kinds. On top of what has been already briefly
discussed in the background section following
situations are exemplary potential source of problems
that may require a human intervention. Travel web site
interfaces, designed to be as simple as possible, yet
satisfying a majority of their endusers, are not
normally able to handle, e.g.: the case of children
traveling alone, the case of split payment
transactions (i.e., full payment effected with more
than one method; e.g.: from two separate credit
cards), if a traveler requires physical assistance to
get on board or while traveling: wheelchair,
handicapped and vision-impaired peoples, etc. Also,
technical problems such as: server outage, sub-system
link down, credit card rejection, payment method not
available online are a frequent source of problems.
Finally, it is not infrequent that enduser does not
completely trust the web site interface and refuses
tocommunicate payment information online even though a
secured session has been activated. FIG. 2 shows an
exemplary web page (21 0) returned during the process
of booking an air trip online. Although booking
process is near completion end-user has still a
special, yet legitimate, request (e.g., any of the
ones here above listed) it cannot however accommodate.
For the reason mentioned above, i.e., to keep
application user interface simple the corresponding
option has not been made available online. This
situation, where end-user would normally end up
abandoning the online transaction (since, even though
what is proposed may be overall satisfactory, request
cannot be completely satisfied) can be overcome with a
web site according to the invention. Such a web site
provides, on top of the traditional contextual help
page (21 5), the possibility of requiring assistance
of a human-being. Hence, all pages returned to the
client application (i.e., the web browser or
navigator), or part of them, include a hyperlink
asking if assistance is needed (220). Then, when
clicked, hyperlink triggers the display of a pop-up
window, an example of which is shown (230). A unique
keyword (236) corresponding to the current session is
provided in window so that the assistant, when called
through the telephone network shown in FIG. 1 will be
able to retrieve and share the session from the server
at the exact point where it has been left by the
end-user experiencing difficulties or having requests
not manageable from the online interface of the
software application. Optionally, as shown, window
also displays at least one telephone number (232, 234)
to reach the appropriate help desk and get an
assistant to help completing the transaction from the
point currently reached by the end-user of the
application. Alternatively, help desk phone number(s)
can be provided in at least one, and possibly all,
other pages returned to the client software
application. Keyword is the unique identification of
the user session. It is generated from the database
and server shown in FIG. 1 ( 120). It is the entry key
for all the stored contextual information regarding
the current state of the end-user session.FIG. 3
discusses how reservation is handed over to an
assistant of the help desk. When end-user of a web
site according to the invention decides he/she cannot
proceed with current booking, e.g., for any of the
reasons mentioned above, he/she has to call the
appropriate help desk phone number provided in pop-up
window as explained in FIG. 2 . The keyword that was
also automatically generated by the server at the time
assistance hyperlink was clicked is then communicated
over the phone to the assistant (326) designated by
the help desk to assist end-user as soon as this
latter becomes available. This is the only piece of
information that needs to be communicated to the
assistant. Access to the help desk interface of the
supported software application is restricted to the
help desk members that must first provide the usual
credentials, generally a user identification (ID) and
a corresponding password, to be authorized to
intervene in end-user sessions. Once done, help desk
interface display a form window (320) in which
assistant can enter, e.g., in a standard input box
(322), the keyword provided by the end-user over the
phone. Keyword can be entered manually. Alternatively,
assistant may have also access to the list of all
keywords currently in use (all pending keywords that
have been generated in response to assistance requests
received from endusers) from which the keyword can be
copied and pasted. When form is submitted (324)
assistant is then directed to the exact same web page
(31 0) that was displayed to the end-user when he/she
decided to require assistance from the help desk.
Thus, assistant in charge needs not to be communicated
any other contextual information about the user
session. This dramatically expedite the standard
handover procedure in which a end-user must first find
the help desk number then, after having obtained an
assistant, must explain from the very beginning all
he/she wanted to do and what was the problem
encountered. For a travel booking application of the
kind chosen to illustrate the invention end-user has
thus to communicate over the phone all information on
itineraries and passengers: schedules, flight numbers,
fares, passenger names and titles, frequent flyer
numbers, etc. This must be done even though this
information was already provided to the web site and
in spite of the fact that transaction may have almost
completed except for some detailsor special requests
that could not be handled online. Moreover, the help
desk has to create a new reservation (since the web
session is abandoned) and has to communicate it back
to the online user in one way or another to confirm
the trip. On the contrary, with a web site according
to the invention, the assistant can immediately
complete the transaction on behalf of the end-user
once he/her has been explained the reason of the call
to the help desk. If the problem encountered is a
minor one it can be handled through the standard user
interface by the assistant or the end-user. This is
generally the case of an inexperienced user which may
just not be enough familiar with the interface of the
software application to complete the transaction
himself/herself. However, if end-user has a special
legitimate request which cannot be handled through the
regular user interface, the assistant, a skilled
travel assistant familiar with all the options,
possibilities and limitations of the software
application involved, can open a help-desk specific
interface window. Although a graphic user interface
(GUI) could be used, as it is a standard practice for
the user interface, opened window (330) is preferably
a command line interface or CLI (332). Indeed, a CLI
is generally preferred when a large vocabulary of
commands combined with a wide range of options have to
be considered as it is the case with the travel
application chosen to illustrate the invention and
with many other commercial or administrative
interactive applications. Commands, that are generally
obscure short strings of characters, must be all
remembered (with all their parameters) by the
assistants. Hence, the name of cryptic mode sometimes
used to qualify this way of interfacing with an
application. However, a skilled assistant can be much
more efficient and can enter more rapidly commands as
text than with a GUI. Therefore, special requests and
other problems that cannot be handled from the user
interface can be quickly accommodated by the assistant
from its dedicated interface, be it a CLI or anything
else, allowing to control all the features of the
supported software application. FIG. 4 describes the
steps of the handover method of the invention.
Assistance request (410) is initiated by the end-user
(402) of a software application under the form of a
HTTP request. Request is forwarded to server (404)
running the application as soon as end-user clicks on
the correspondinghyperlink of the web page from where
difficulties are encountered. Then, a new unique
keyword (among all keywords currently in use for
supporting end-users of application) is requested (41
2) from the database shown in FIG 1 (406). Thus,
keyword is now on associated to the session currently
opened between client browser and server software
application and identified by a session user ID.
Keyword is sent back to server (420) which forwards it
immediately to enduser client browser (422) so that
browser can display it along with the telephone
assistance number(s) to call as shown and discussed in
FIG. 2 . End-user, knowing which keyword to provide
and what telephone number to call, can decide to
initiate a phone call (424) any time after. As
previously discussed, this can be done through any
type of telephone or data network capable of
transporting voice. Then, end-user needs only to
communicate keyword over the phone to the assistant
committed by help desk to handle end-user problem. At
this point assistant has enough information to login
into server application (430). Login step is also
described in FIG. 3. Assistant is assumed to show
enough credentials to meet security rules of the
server and of the supported software application
(e.g., assistant ID, password). Checking of the
assistant credentials may optionally include checking
that assistant IP (internet protocol) address is
indeed within the predefined range of addresses of the
help desk. Once assistant credentials have been
checked against what is stored in database (406) login
to server is complete (440). Server application then
returns to client application of the assistant an
electronic form to fill (442) in which keyword, that
has been communicated over the phone by the end-user
requiring assistance, must be entered by the
assistant. Once filled, form is sent back to server
(450) along with all the necessary information to
retrieve the end-user session ID from the server and
associated database (452). This includes the IP
address generally dynamically attributed to the
enduser by an Internet service provider at login.
Further optional checking of the validity of the
assistance request consists in verifying that provided
keyword actually belongs to the list of keywords
stored in database. Then, server in conjunction with
database can return to the assistant the user session
corresponding to the initial assistance request (41
0). Optionally, depending onthe application, web
session initiated by the end-user and shared with the
help desk can be a secured HTTP transaction (HTTPs).
At this point assistant can decide to get (470) the
data, i.e., the web page, from where end-user has
decided to request assistance. Once web page is
returned (480) to the assistant this latter can help
end-user finishing the transaction. Assistant can also
decide to complete the pending transaction on behalf
of the end-user either through the regular user
interface or through the assistant dedicated interface
allowing to fully exploit all possibilities of the
software application in order to completely satisfy
end-user request.WHAT IS CLAIMED IS: 1. A method of
providing assistance to an end-user ( 1 10) of an
online software application running from a web server
(120), the end-user and the web server communicating
through at least one data network (130) the method
comprising: during a web session initiated by the
end-user from a client software application with the
online software application, providing on at least one
of the web page (210) returned to the client
application of the end-user by the online software
application a means for requesting assistance (220)
from a help desk ( 150); when the end-user is
activating the means for requesting assistance,
obtaining from the server of the online software
application a keyword associated to the web session
initiated by the end-user (236); when the end-user is
calling the help desk through a telephone network
(140), communicating to an assistant (326) of the help
desk the keyword; after the assistant has successfully
logged in to the web server (324), sharing the web
session initiated by the end-user with the assistant
(31 0); handing over to the assistant the completion
of a transaction in progress with the online software
application on behalf of the end-user (330). 2 . The
method of claim 1 wherein the step of obtaining from
the server of the online software application a
keyword further includes obtaining at least one
telephone number (232, 234) of the help desk to call.
3 . The method of claim 1 wherein the step of handing
over to the assistant the completion of a transaction
is replaced by the step of helping end-user completing
the transaction him/herself through a regular user
interface (21 0). 4 . The method of claim 1 wherein
the step of handing over to the assistant the
completion of a transaction further includes opening a
dedicated assistant interface (330) accepting an
exhaustive list of commands and parameters aimed at
thoroughly controlling the online software
application.5 . The method of claim 4 wherein the
dedicated assistant interface is a command line
interface (332). 6 . The method of claim 1 wherein the
step of handing over to the assistant the completion
of a transaction is replaced by the step of providing
help to the enduser experiencing difficulties using
the online software application or having problems
with the software or hardware environment of the
client software application. 7 . The method of claim 1
wherein the means for requesting assistance (220) is a
hyperlink to the online software application to
perform the association of the web session initiated
by the end-user with the keyword and wherein the
keyword is returned in a web page (230) to the client
software application of the end-user. 8 . The method
of claim 7 wherein at least one telephone number of
the help desk to call is further returned to the
client software application of the end-user. 9 . The
method of claim 7 wherein the keyword is obtained from
a database ( 124) controlled by the online software
application. 10 . The method of claim 1 wherein the
success of the login to the web server (320) from the
help desk is contingent upon the assistant providing
expected credentials. 11. The method of claim 10
wherein providing the expected credentials include
providing an assistant identification, a password and
the keyword (322). 12 . The method of claims 10 or 11
wherein providing the expected credentials further
includes checking that IP address of the assistant
belongs to a pre defined range of IP addresses and
checking that keyword belongs to the set of keywords
stored in the database. 13 . The method of claim 1
wherein the web session initiated by the end-user from
a client software application with the online software
application is a secured web session.14. A system for
serving remotely located end-users ( 1 10) of an
online software application through at least one data
network (130) and for providing assistance to the
remotely located end-users upon requests received
through a telephone network (140) to a help desk (150)
supporting the online software application, the system
comprising: a web server ( 120) including computing
resources ( 122) and providing access to at least one
database (124); a computer program product stored on a
readable storage medium of the computing resources
comprising computer readable code means for causing at
least one computer to operate the method of handing
over an online transaction to an assistant of the help
desk according to any one of the claims 1 to 13 . 


