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METHOD OF DETERMINATION OF
DIAGNOSIS AND PROGNOSIS IN PATIENTS
WITH B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA AND OLIGONUCLEOTIDES FOR
USE IN THIS METHOD

FIELD OF ART

[0001] The invention relates to a method of determination
of diagnosis and/or prognosis in patients suffering from
B-cell chronic lymphocytic leukemia (CLL) and to oligo-
nucleotides for use in this method.

BACKGROUND ART

[0002] B-cell chronic lymphocytic leukemia (CLL) is clini-
cally a very heterogeneous disease with so far unclear patho-
genesis. It ensues from the existing knowledge that it is a
monoclonal expansion of B-lymphocytes that subsequently
gather both in peripheral blood and in lymphatic organs,
which further cause life-threatening complications in the
form of enlargement of organs, a decreased function of immu-
nity system, anaemia and others. It is supposed that the dis-
ease originates in the consequence of disturbance of apopto-
sis and changes in B lymphocytes migration. In 1975, a first
prognostic system according to Rsi (Rai K R, Sawitsky A,
Cronkite E P et al.: Clinical staging of chronic lymphocytic
leukemia. Blood 1975 46: 219-234) was published and intro-
duced, and subsequently in 1977 a similar classification of the
disease according to Binet (Binet J L, Lepoprier M, Dighiero
G et al.: A clinical staging system for chronic lymphocytic
leukemia: prognostic significance. Cancer. 40, 855-64, 1977,
Binet J L, Auquier A, Dighiero G et al.: A new prognostic
classification of chronic lymphocytic leukemia derived from
a multivariate survival analysis. Cancer 48:198-206, 1981)
was introduced. Both systems are based on basic and clini-
cally easy to observe features or available laboratory param-
eters (number and shape of lymphocytes, thrombocytes, val-
ues of haemoglobin, anaemia, infiltration of organs, etc.). In
connection with modern molecular markers these systems are
still used for the determination of prognosis.

[0003] With the introduction of cytogenetic methods, a cor-
relation was observed between certain cytogenetic changes in
the cells of patients and the development of their disease. For
instance, deletions 17p and 11q are connected with a worse
prognosis and, on the contrary, deletion 13q or trisomia of
chromosome 12 are considered a positive prognostic feature.
On the p arm of chromosome 17, there is located the tumour-
suppressor gene p53 and the gene ATM (ataxia teleangiecta-
sia mutated) is located on the q arm of chromosome 11. Both
these genes act in the protection of the cell against damaging
influences, therefore, their loss or mutation is connected with
higher agressiveness of the disease. With regard to the fact
that cytogenetic abnormalities occur in 75 to 80% of the
patients, the examination by means of FISH probes panel has
been included among standard examination procedures.
[0004] Another method available at present is the determi-
nation of the mutation status of the variable part of immuno-
globulin chain by means of sequencing, and this method
contributes significantly to the determination of the prognosis
ofthe patients. It has been shown that the mutation status does
not change during the disease. The patients with unmutated
IgVH have a worse prognosis than those with the mutated one
(Hamblin T I, Davis Z, Gardiner A et al.: Unmutated IgVH
genes are associated with a more aggressive form of chronic
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lymphocytic leukemia. Blood 94, 1999, 1848-1854), wherein
IgVH with less than 98% homology is considered to be
mutated. The mutation status is a significant prognostic indi-
cator regardless of the clinical stage at which the patients are.
A significant improvement in the determination of the muta-
tion status and subsequently of the prognosis of the patient
was achieved by the recent identification of a molecular prog-
nostic marker, cytoplasmatic protein ZAP-70 (Rosenwald A,
Alizadeh A A, Widhopf G et al.: Relation of gene expression
phenotype to immunoglobulin mutation genotype in B cell
chronic lymphocytic leukemia. J Exp Med 194, 2001, 1639-
1647), the high concentration of which correlates signifi-
cantly with the unmutated IgVH status. Further developments
leading to more accurate diagnosis include, e.g., the determi-
nation of expression of the surface molecule CD38 that is
stable in time and the high expression of which is connected
with a worse progression of the disease (Damle R N, Wasil T,
Fais F et al.: IgV gene mutation status and CD38 expression
as novel prognostic indicators in chronic lymphocytic leuke-
mia. Blood 94, 1999, 1840-1847). Several prognostic mark-
ers are known, however, they have not been tested in a larger
group of patients yet. A complex use of the above-mentioned
analyses contributes significantly to the determination of the
prognosis of the patients, however, so far no specific marker
is known that would enable to identify with certainty the
patients whose disease will prograde in near future and dis-
tinguish them from those patients who will remain at the
clinical stage for many years without any need for therapy.
[0005] The aim of the present invention is to provide a
method of determination of the diagnosis and/or prognosis
which could replace the current diagnostic and prognostic
methods by introducing new and specific markers that will
enable the determination of the diagnosis and the prognosis
on the basis of the diagnosis. Based on the determined diag-
nosis and prognosis, the most suitable treatment procedure
for each individual patient is selected. The determination of
the diagnosis and prognosis can easily be repeated in the
course of the disease. Furthermore, the present invention can
form a basis for the preparation of targeted therapy at several
levels of cell signalization taking account of the current con-
dition of a particular patient.

DISCLOSURE OF THE INVENTION

[0006] Object of the present invention is a method for deter-
mination of the diagnosis and/or prognosis of B-cell chronic
lymphocytic leukemia (CLL) from a biological sample col-
lected from the body of a patient, wherein the status of the
signaling pathway Wnt/PCP is determined.

[0007] The term “determination of the diagnosis and/or
prognosis” as it is used in this description shall be understood
as including the determination of the diagnosis of CLL, the
determination of the acuity of CLL in the patient, the deter-
mination of the prognosis on the basis of the diagnosis, as
well as the selection of a suitable treatment.

[0008] The term “determination of the status of the signal-
ing pathway” as it is used in this description shall be under-
stood to include the determination of the extent of expression
of the signaling pathway components, the up-regulation of
the signaling pathway components and/or the determination
of'the functionality or the activity of the signaling pathway as
a whole.

[0009] The biological sample collected from the body of
the patient is preferably a sample of peripheral blood.
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[0010] Within the framework of the present invention, the
relation between the CLL and the molecular signaling path-
way Wnt/PCP, the components of which are significantly
up-regulated in B-lymphocytes of the patients with CLL, was
identified.

[0011] Wnt/planar cell polarity (PCP) is a signaling path-
way that was originally described in the drosophila Droso-
phila melanogaster (Seifert J R, Mlodzik M: Frizzled/PCP
signalling: a conserved mechanism regulating cell polarity
and directed motility. Nat Rev Genet. 2007 February; 8(2):
126-38). The components of the Wnt/PCP pathway (the so-
called PCP proteins) regulate particularly the cell polarity and
orientation. This function was investigated in detail in the
regulation of cell orientation in the wing and composite eye of
drosophila. Only recently, the function of Wnt/PCP pathway
was also characterized in vertebrates. In amphibians and
mammals it regulates particularly the key cell movements
(the so-called morphogenetic movements) in the early
embryonic development (especially at the stages of gastrula-
tion and neurulation) and in the adult organisms it regulates
the polarity of capillaceous cells in the inner ear (Seifert J R,
Mlodzik M: Frizzled/PCP signalling: a conserved mecha-
nism regulating cell polarity and directed motility. Nat Rev
Genet. 2007 February; 8(2):126-38; Torban E, Kor C, Gros P:
Van Gogh-like2 (Strabismus) and its role in planar cell polar-
ity and convergent extension in vertebrates. Trends Genet.
2004 November; 20(11):570-7). There is not much known
about the role of the Wnt/PCP pathway in the pathogenesis of
human diseases, with the exception of several findings of an
increased or a decreased level of the individual components of
this pathway in solid tumours (summarized in Essen J R:
Non-canonical Wnt signaling in tumor progression and
metastasis, Zebrafish 2009, 6: 1-8). In leukemic diseases,
only one case is known so far in which it has been shown that
the expression of the secreted ligand Wnt5a of this pathway is
decreased in the patients with acute myeloid and acute lym-
phoblastic leukemia (Liang et al., Wnt5a inhibits B cell pro-
liferation and functions as a tumor suppressor in haematopoi-
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epsilon (CK1s) and casein kinase 2 alpha (CK2a) (Seifert IR,
Mlodzik M: Frizzled/PCP signalling: a conserved mecha-
nism regulating cell polarity and directed motility. Nat Rev
Genet. 2007 February; 8(2):126-38; Torban E, Kor C, Gros P:
Van Gogh-like2 (Strabismus) and its role in planar cell polar-
ity and convergent extension in vertebrates. Trends Genet.
2004 November; 20(11):570-7).

[0013] Our results show that the following parts of the
Wnt/PCP pathway are up-regulated in CLL: (i) membrane
receptors—Vangl2, Celsrl, Frizzled 3 (Fz3) and Frizzled 7
(Fz7), (ii) cytoplasmatic proteins Dvl 2, Dvl 3 and Pricklel,
(iii) kinases casein kinase 1 epsilon (CK1€) and casein kinase
2 alpha (CK2a) and (iv) secreted ligand of that pathway
WntSa.

[0014] Thestatus ofthe signaling pathway Wnt/PCP can be
determined, e.g., by determining the expression of at least one
protein belonging to the signaling pathway Wnt/PCP and/or
at least one gene encoding protein belonging to the signaling
pathway Wnt/PCP.

[0015] Preferably, the protein belonging to the signaling
pathway Wnt/PCP is selected from the group comprising
membrane receptors Vangl2, Celsrl, Frizzled 3 and Frizzled
7, cytoplasmatic proteins Dvl 2, Dvl 3 and Pricklel, kinases
casein kinase 1 epsilon and casein kinase 2 alpha and the
secreted ligand of this pathway Wnt5a. The expression of the
proteins can be determined, e.g., by the methods Western
blotting or ELISA, the expression of the membrane receptors
can be determined also by other methods such as flow cytom-
etry.

[0016] Preferably, the gene encoding the protein belonging
to the signaling pathway Wnt/PCP is selected from the group
comprising wnt5a, frizzled 7, frizzled 3, vangl2, pricklel and
celsrl. The expression of the gene encoding the protein can be
determined, e.g., by the method of quantitative PCR (real-
time PCR).

[0017] For the detection of gene expression by the method
of quantitative PCR the following oligonucleotides can be
used as primers:

Gene Forward primer (5' to 3') Reverse primer (5' to 3')
celsrl TACAACCTTTGGGCTCTGGCTG CCTTCATCAGGGTCGTTAGCAC
frizzled3 TTGAGGATGTGCCAAGATTTGC AGCCTACGACAGGGAAGTGTGAC
frizzled7 TACCACGGAGAGAAGGGCATC GCATAAGAAAAAGCGGAGTTCGE
pricklel TTCAGTGCTCAGCGGAAGAAAG AGACAAAACAGGATGGGTGCC
vangl2 ACAGTAGTAACGGGCACCTCAGAGC TTGAAGGCGACAGAGATGRAGAG
wnt5a AACAGCCGCTTCAACTCGC CGTAGCAGCACCAGTGGAACTTG

etic tissue. Cancer Cell 2003, 4: 349-360). According to the [0018] Oligonucleotides not fully identical with the prim-

information available to us, no data were available so far
about the role of the PCP proteins in CLL.

[0012] The key components of the Wnt/PCP pathway
include ligands from the family Wnt (especially, Wnt5a and
Wntll) that bind to their membrane receptors from the
Frizzled family, further, membrane proteins Van Gogh like 2
(Vangl2; in Drosophila called Strabismus) and Celsrl (in
Drosophila called Flamengo), cytoplasmatic components
Dishevelled (Dvl), Prickle 1, and kinases casein kinase 1

ers specified herein above can be used, however, they should
have at least 75%, preferably at least 85%, homology with the
primers specified herein. The decrease of homology to 75%
(85%) in comparison with the original sequence of nucle-
otides can be achieved, e.g., by extension or shortening of the
primers by several nucleotides at the 5' and/or 3' end.

[0019] Thestatus ofthe signaling pathway Wnt/PCP can be
determined, in another embodiment of the invention, by the
determination of migration of CLL cells in a chemokine
gradient in the presence of Wnt5a.
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[0020] Ithas been shown recently that Wnt5a, the key com-
ponent of the Wnt/PCP pathway, is essential for cell polar-
ization in the gradient of chemokine (CXCL12) (Witze E S,
Litman E S, Argast G M, Moon R T, Ahn N G: Wnt5a control
of cell polarity and directional movement by polarized redis-
tribution of adhesion receptors. Science. 2008 Apr. 18; 320
(5874):365-9). This ability of Wnt5a is most probably medi-
ated by the PCP proteins. It is important to mention that
chemokines such as CXCL12, CCL19 and CCL21 regulate
positively the invasiveness and transendothelial migration of
CLL cells and create the gradient between peripheral blood
and another different environment that is represented by lym-
phatic nodes and bone marrow. Our results show the direct
effect of the PCP proteins on the migration of, namely, both
normal CLL cells and CLL cells in the gradient of chemokine
(see below Example 7). We have developed a procedure that
enables the testing of the ability of the CLL cells to migrate in
the presence and the absence of recombinant Wnt5a (200
ng/ml) using Transwell migration wells (Redondo-Muioz J,
Escobar-Diaz E, Samaniego R, Terol M J, Garcia-Marco J A,
Garcia-Pardo A: MMP-9 in B-cell chronic lymphocytic leu-
kemia is up-regulated by alphadbetal integrin or CXCR4
engagement via distinct signaling pathways, localizes to
podosomes, and is involved in cell invasion and migration.
Blood. 2006 Nov. 1; 108(9):3143-51; Richardson S J, Mat-
thews C, Catherwood M A, Alexander H D, Carey B S,
Farrugia J, Gardiner A, Mould S, Oscier D, Copplestone J A,
Prentice A G: ZAP-70 expression is associated with enhanced
ability to respond to migratory and survival signals in B-cell
chronic lymphocytic leukemia (CLL). Blood. 2006 May 1;
107(9):3584-92). The extent of the migration of the CLL cells
in the chemokine gradient after the stimulation by Wnt5a may
be determined, e.g., by the procedure specified in Example 7
and used for the determination of the migration capacity of
the CLL cells in vitro. The ability to migrate then closely
correlates with the infiltration of lymphatic organs and with
the aggressiveness of the disease (Till K J, Lin K, Zuzel M.,
Cawley J C. The chemokine receptor CCR7 and a4 integrin
are important for the migration of chronic lymphocytic leu-
kemia cells into lymph nodes. Blood. 2002 99: 2977-2984).

[0021] A further object of the present invention are oligo-
nucleotides having at least 75%, preferably at least 85%,
homology of the nucleotide sequence with sequences
selected from the group comprising:

Forward primer (5' to 3') Reverse primer (5' to 3')

TACAACCTTTGGGCTCTGGCTG CCTTCATCAGGGTCGTTAGCAC

TTGAGGATGTGCCAAGATTTGC AGCCTACGACAGGGAAGTGTGAC
TACCACGGAGAGAAGGGCATC GCATAAGAAAAAGCGGAGTTCGG
TTCAGTGCTCAGCGGAAGAAAG AGACAAAACAGGATGGGTGCC

ACAGTAGTAACGGGCACCTCAGAGC TTGAAGGCGACAGAGATGAAGAG

AACAGCCGCTTCAACTCGC CGTAGCAGCACCAGTGGAACTTG

[0022] Object of the present invention are further these
oligonucleotides for use in the method of determination of the
diagnosis and/or prognosis of B-cell chronic lymphocytic
leukemia according to the present invention.

[0023] The contributions of the present invention over the
prior art include the identification of a molecular pathway that
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has not yet been connected in any way with the pathogenesis
of CLL. The components of the pathway concerned active in
the CLL include both surface molecules and cytoplasmatic
proteins, including several kinases.

[0024] The determination of the expression of the indi-
vidual components of the pathway concerned (by means of
RT-PCR and flow cytometry in the case of surface markers, or
by the method RT-PCR, Western blotting, or ELISA in the
case of cytoplasmatic components) will enable the use of the
invention as a diagnostic marker.

[0025] We show herein that the expression of the compo-
nents of the Wnt/PCP pathway (hereinafter referred to as PCP
proteins) correlates with the progression of CLL, and that the
Wnt/PCP pathway regulates the migration of CLL cells. Ithas
been shown that the ability of CLL cells to migrate and
infiltrate the secondary lymphatic organs contributes, in prin-
ciple, to the progression of CLL. It will be possible to apply
the invention by way of introduction of new diagnostic mark-
ers and of the determination of the migration capacity of CLL
cells in a chemokine gradient.

BRIEF DESCRIPTION OF DRAWINGS

[0026] FIG.1 summarizes theresults of diagnostics of CLL
from mononuclears of peripheral blood by the method RT-
PCR according to Example 1. FIG. 1A summarizes the rela-
tive expression of a set of tested genes in relation to an
endogenic control B2M (Beta-2 microglobulin) in mono-
nuclears of 14 controls and 25 patients with CLL.

[0027] FIG. 1B shows the correlation of the expression of
the markers with the stages of CLL.

[0028] FIG. 2 summarizes the results of diagnostics of CLL
from mononuclears of peripheral blood by the method West-
ern blotting according to Example 4. FIG. 2A shows the
results of the analysis of the samples from CLL patients and
healthy controls by the method Western blotting. FIG. 2B
shows the comparison of the extent of the expression of the
proteins in healthy controls, patients with CLL at stages 0-11
and patients with CLL at stages III-IV on the scale: non-
detectable expression, weak expression, strong expression.

[0029] FIG. 3 summarizes the results of diagnostics of CLL
from B-lymphocytes of peripheral blood by the method West-
ern blotting according to Example 5—results of the analyses
of samples from CLL patients and healthy controls.

[0030] FIG. 4 shows the method of diagnostics of CLL
from B-lymphocytes of peripheral blood by the method of
flow cytometry according to Example 6.

[0031] FIG. S shows the results of the migration essay
according to Example 7. In part A it shows that Wnt5a is able
to positively affect the migration of CLL cells in the presence
of the chemokine CXCL12, in part B it shows that essential
for these effects is the component of the Wnt/PCP pathway
CK1 (addition of CK1 inhibitor—D4476, 100 uM—blocks
migration).

[0032] FIG. 6 presents results from qRT-PCR analysis per-
formed on a group of CLL patients. FIG. 6 A shows that two
groups of patients can be distinguished based on the expres-
sion level of the wntS5a gene. FIG. 6B shows Kaplan-Meier
survival curve (Treatment Free Survival—TFS) based on the
expression of the fz7 gene in a group of CLL patients with a
low expression of the wnt5a gene.
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SEQUENCE LISTING
[0033] SEQ. ID. NO. 1: amino acid sequence of protein
Dvl12
SEQ. ID. NO. 2: amino acid sequence of protein Dv13
SEQ. ID. NO. 3: amino acid sequence of protein CK1e
SEQ. ID. NO. 4: amino acid sequence of protein CK2a
SEQ. ID. NO. 5: amino acid sequence of protein Vangl2
SEQ. ID. NO. 6: cDNA sequence Wnt5a
SEQ. ID. NO. 7: cDNA sequence Frizzled3 (Fz3)
SEQ. ID. NO. 8: cDNA sequence Frizzled7 (Fz7)

SEQ. ID. NO. 9: cDNA sequence Prickle 1
SEQ. ID. NO. 10: cDNA sequence Vangl2
SEQ. ID. NO. 11: cDNA sequence Celsrl

EXAMPLES OF CARRYING OUT THE
INVENTION

Example 1

Diagnostics of C LL from Mononuclears of Periph-
eral Blood by the Method RT-PCR

[0034] Peripheral blood of a CLL patient was transferred to
a test tube and the volume of blood was measured. 6 ml of
diluted blood were layered to 3 ml of Ficoll-Paque Plus®
tempered to laboratory temperature. Centrifugation was per-
formed for 30 minutes/400 g. The layer of lymphocytes was
transferred to a clean test tube (15 cm) and completed with
2% FBS (fetal bovine serum in physiological solution with
phosphate buffer) to 10 ml, the number of test tubes was
selected so that the separated lymphocytes might be diluted at
least 2x, the content of the test tubes was thoroughly mixed.
After that, centrifugation was performed for 10-15 minutes/
200 g, the supernatant was removed and the sediment was
suspended in 1 ml of cooled lysing buffer (lysion of erythro-
cytes—154.9 mM NH4ClL, 9.9 mM NH4HCO3, 1 mM
EDTA), the volume was completed to 10 ml and mixed by
turning over. Sediments from more test tubes were combined
in this step. Centrifugation 10-15 minutes/200 g was per-
formed, supernatant removed and the sediment suspended in
2% FBS and transferred to a test micro-tube. After a further
centrifugation 10 minutes/200 g the supernatant was removed
and the sediment was lysed in 350 pl RLT buffer (lysing
buffer, part of RNeasy Mini Kit of the company Qiagen
intended for the isolation of total RNA).

[0035] Total RNA was isolated from the separated CLL
cells by means of High Pure RNA Isolation Kit according to
the instructions of the manufacturer (Roche). The quality and
concentrations of the obtained total RNA were determined by
spectrophotometry (NanoDrop) and electrophoresis (Bio-
Analyzer 2100). Only the samples showing good parameters
(RIN>8, Concentration>50 ng/ul) were used for further
analysis. The system FastStart Taqg DNA Polymerase (Roche)
was used for the synthesis of the cDNA according to the
instructions of the manufacturer. 500 ng of total RNA were
transcribed. The obtained 20 pl ¢cDNA were diluted by
RNAse-free water to the final volume of 50 pl. Each sample
was analyzed in triplicate by means of the system LightCy-
cler® 480 SYBR Green I Master (Roche), according to the
instructions of the manufacturer. The DNA amplification was
subsequently detected by the device LightCycler® 480 Real-
Time PCR System (Roche) and the obtained data were ana-
lyzed by means of the software LightCycler® 480 Software
(Roche). The result was the number of the cycle during which
the fluorescence achieves a pre-set threshold (Ct—fluores-
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cence threshold cycle). The relative expression of the gene
was normalized to the expression of the operating gene
GAPDH (ACt). The obtained data were analyzed by means of
non-parametric Wilcox test.

[0036] In the subsequent step we obtained samples from
mononuclears of peripheral blood both of healthy controls
and of patients at clinical stages 0-IV according to Rai, and we
analyzed the expression of human homologues of the genes
that are associated with non-canonical Wnt signalization
(particularly the Wnt/PCP pathway). The expression of the
genes pricklel, vangl2, celsrl, wnt5a, frizzled3 and frizzled7,
and endogenous controls (B2M and actin) was determined by
means of RT-PCR. We analyzed the expression in a panel of
patients at various clinical stages according to Rai. FIG. 1A
summarizes the expression of these genes in mononuclears of
14 controls and 25 patients. The results of quantitative real
time-PCR (qRT-PCR) analysis provide the evidence that
some PCP genes are highly expressed at the level of transcrip-
tion in CLL cells.

[0037] During gRT-PCR and the analysis of the protein
expression we detected considerable variability in the expres-
sion of the individual markers. This is why we tested the
possibility that the expression of PCP genes is associated with
the progression of CLL. Therefore, we classified the patients
according to the clinical stage (according to Rai), namely, into
categories (i) stage 0-1I and (ii) stage III-IV. As shown in FIG.
1B, the expression of the majority of the markers determined
by RT-PCR correlates with the stages of CLL. These trends
are obvious in all genes, but the differences in the expression
ofthe markers of the CLL patients at the stages 0-11 and ITI-IV
in our samples are statistically significant, especially, with
pricklel and frizzled7 (One way ANOVA, Tukey post test,
p<0.05).

Example 2

Diagnostics of CLL from B-Lymphocytes of Periph-
eral Blood by Means of Quantitative RT-PCR

[0038] Peripheral blood of the patient suffering from CLL
was collected to collection test tubes with anticoagulation
substance (heparin). Mononuclear cells were separated by
means of gradient centrifugation (Ficoll-Paque PLUS, GE
Healthcare) which was preceded by incubation with a cock-
tail of bispecific antibodies (at one end anti CD2, CD3,CD16,
CD36, CD56, CD66b and at the other end anti-glycophorin
A) (RosetteSep® B Cell Enrichment Cocktail, StemCell).
Undesirable cells form, by means of bispecific antibodies,
together with erythrocytes, formations called rosettes.

[0039] The density of the formed rosettes is higher than the
density of the individual undesirable cells and during gradient
centrifugation their sedimentation occurs. Total RNA was
isolated from the separated CLL cells by means of High Pure
RNA Isolation Kit according to the instructions of the manu-
facturer (Roche). The quality and the concentration of the
obtained total RNA were determined by spectrophotometry
(NanoDrop) and electrophoretically (BioAnalyzer 2100).
Only the samples with good parameters (RIN>8, concentra-
tion>50 ng/ul) were used for further analyses. The system
FastStart Taq DNA Polymerase (Roche) was used for the
synthesis of cDNA according to the instructions of the manu-
facturer. 500 ng of total RNA were transcribed. The obtained
20 ul of cDNA were diluted by RNAse-free water to the final
volume of 50 ul. Each sample was analyzed in triplicate by
means of the system LightCycler® 480 SYBR Green I Master
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(Roche), according to the instructions of the manufacturer.
DNA amplification was subsequently detected by the device
LightCycler® 480 Real-Time PCR System (Roche) and the
obtained data were analyzed by means of software LightCy-
cler® 480 Software (Roche). The result was the number of the
cycle in which the fluorescence achieves a pre-set threshold
(CT—Aluorescence threshold cycle). The relative expression
ofthe gene was normalized to the expression of the operating
gene GAPDH that was selected on the basis of the stability of
its expression across the samples.

Example 3

Diagnostics of CLL from B-Lymphocytes of Periph-
eral Blood by Means of Quantitative RT-PCR

[0040] Peripheral blood of a CLL patient was transferred to
atest tube and the volume of the blood was measured. Further,
RosetteSep® Human B Cell Enrichment Cocktail (50 ul/ml
of blood) was added, the mixture was mixed by circling and
incubated for 20 minutes at laboratory temperature. After that
at least the same volume of 2% FBS (fetal bovine serum in
physiological solution with phosphate buffer) was added,
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(BioAnalyzer 2100). Only the samples having good param-
eters were used for further analyses (RIN>8, concentra-
tion>50 ng/ul). FastStart Taq DNA Polymerase system
(Roche) was used for the synthesis of cDNA according to the
instructions of the manufacturer. 500 ng of total RNA were
transcribed. The obtained 20 pl of cDNA were dissolved by
RNAse-free water to the final volume of 50 ul. Each sample
was analyzed in triplicate by means of the system LightCy-
cler® 480 SYBR Green I Master (Roche) according to the
instructions of the manufacturer. The DNA amplification was
detected subsequently by the device LightCycler® 480 Real-
Time PCR System (Roche) and the obtained data were ana-
lyzed by means of software LightCycler® 480 Software
(Roche). The result was the number of the cycle during which
the fluorescence achieves a pre-set threshold (Ct—fluores-
cence threshold cycle). The relative expression of the gene
was normalized to the expression of the operating gene
GAPDH (ACt). The obtained data were analyzed by means of
non-parametric Wilcoxon test.

[0042] The following primers were used for the detection of
gene expression in examples 1-3.

Gene Forward primer (5' to 3')Reverse primer (5' to 3') E(’k];;()i
celsrl TACAACCTTTGGGCTCTGGCTG CCTTCATCAGGGTCGTTAGCAC 197
frizzled3 TTGAGGATGTGCCAAGATTTGC AGCCTACGACAGGGAAGTGTGAC 209
FZ7 TACCACGGAGAGAAGGGCATC GCATAAGAAAAAGCGGAGTTCGG 207
pricklel TTCAGTGCTCAGCGGAAGAAAG AGACAAAACAGGATGGGTGCC 175
vangl2 ACAGTAGTAACGGGCACCTCAG TTGAAGGCGACAGAGATGAAGAG 248
AGC
wntb5a AACAGCCGCTTCAACTCGC CGTAGCAGCACCAGTGGAACTTG 232

mixed and 6 ml of the diluted blood were layered on 3 ml
Ficoll-Paque Plus® tempered to laboratory temperature.
Centrifugation was performed 30 minutes/400 g. The layer of
lymphocytes was transferred to a clean test tube (15 cm) and
completed with 2% FBS to 10 ml, the number of test tubes
was selected so that the separated lymphocytes might be
diluted at least 2x, the content of the test tubes was thoroughly
mixed. After that, centrifugation was performed 10-15 min-
utes/200 g, the supernatant was removed and the sediment
suspended in 1 ml of cooled lysing buffer (lysion of erythro-
cytes—154.9 mM NHA4CI, 9.9 mM NH4HCO3, 1 mM
EDTA), the volume was completed to 10 ml and mixed by
turning over. Sediments from several test tubes were com-
bined in this step. Centrifugation was performed 10-15 min-
utes/200 g, the supernant was removed and the sediment was
suspended in 2% FBS and transferred to a test micro-tube.
After further centrifugation 10 minutes/200 g the supernant
was removed and the sediment lysed in 350 ul RLT buffer
(lysing buffer, a part of RNeasy Mini Kit of the company
Qiagen intended for the isolation of total RNA).

[0041] Total RNA was isolated from the separated CLL
cells by means of High Pure RNA Isolation Kit according to
the instructions of the manufacturer (Roche). The quality and
concentration of the obtained total RNA was determined
spectrophotometrically (NanoDrop) and electrophoretically

Example 4

Diagnostics of CLL from Mononuclears of Periph-
eral Blood by Means of the Method Western Blotting

[0043] Peripheral blood of a CLL patient was transferred to
a test tube and the volume of the blood was measured. 6 ml of
the dissolved blood were layered on 3 ml Ficoll-Paque Plus®
tempered to laboratory temperature. Centrifugation was per-
formed 30 minutes/400 g. The layer of lymphocytes was
transferred to a clean test tube (15 cm) and completed with
2% FBS to 10 ml, the number of the test tubes was selected so
that the separated lymphocytes might be diluted at least 2x,
the content of the test tubes was thoroughly mixed. After that,
centrifugation was performed 10-15 minutes/200 g, the
supernant was extracted and the sediment suspended in 1 ml
of cooled lysing buffer (lysion of erythrocytes—154.9 mM
NH4CI, 9.9 mM NH4HCO3, 1 mM EDTA), the volume was
completed to 10 ml and mixed by turning over. Sediments
from several test tubes were combined in this step. Centrifu-
gation was performed 10-15 minutes/200 g, the supernatant
extracted and the sediment suspended in 2% FBS and trans-
ferred to a test micro-tube. After further centrifugation 10
minutes/200 g the supernatant was extracted and the sediment
was lysed in lysing buffer (0.5% NP-40, 150 mM NacCl, 50
mM Tris pH 7.4, 1 mM EDTA). After sonication (Branson



US 2012/0135419 Al

Sonifier 150), the quantity of proteins was determined by
means of Bio-Rad DC Protein Assay kit. The samples were
adjusted to the unified concentration of proteins 1 pg/ul, and
20 ul of each sample were applied on 8% polyacrylamide gel
and analyzed by the method SDS-PAGE/Western blotting
according to standard procedure using polyvinylidenedifluo-
ride (PVDF) membranes (Towbin H, Staehelin T, Gordon J.
(1979): Electrophoretic transfer of proteins from polyacryla-
mide gels to nitrocellulose sheets: procedure and some appli-
cations. Proc Natl Acad Sci US A. 76 (9): 4350-4354; Pluskal
M G, Przekop M B, Kavonian M R, Vecoli C, Hicks D A,
Immobilon PVDF transfer membrane: A new membrane sub-
strate for Western blotting of proteins. BioTechniques 4,
1986, pp. 272-282). After blotting, the membranes were
blocked for 1 hr. in 5% non-fat milk (Promil, Laktino) in
TBS-Tween (100 mM NaCl, 20 mM Tris (pH 7,6), 0.05%
Tween 20, dissolved in distilled water pH 7.1-7.2)

[0044] The following combinations of antibodies diluted in
5% milk/TBS-Tween were used for the detection:
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patients which means that the level of those proteins is regu-
lated post-transcriptionally.

[0046] Because the WB analysis does not provide numeri-
cal data, we classified the data to 3 categories only: non-
detectable expression, weak expression, strong expression.
The summary of this analysis is in FIG. 2B. CK1E has never
been detected in healthy controls, Vangl2, DvI2 and Dvl3
were detected in the healthy individuals only rarely (less than
10% of examples showed weak expression only) and CK2c.
was detected weakly in 50% of examples. In the samples of
peripheral blood of the patients at stages 0-1I protein levels in
Dv12, Dvl3, Vangl2, Ckle and CK2a differed from a non-
detected signal to a strong signal (roughly by one third). The
patients at stages III-IV showed a strong expression of all
above-mentioned PCP proteins with the exception of very
few patients only. Based on these results, we can conclude
that the accumulation of PCP proteins and their transcripts
occurs with the progression of CLL.

Dilution Dilution of
Primary antibody of primary  Secondary antibody secondary
antigen (manufacturer) antibody (manufacturer) antibody
Dvl2 #3224 anti-rabbit 1:1000 A6667 anti-rabbit 1:5000
Dvl2 (Cell 1gG (Sigma-
Signaling Aldrich ®)
Technology)
Dvl3 SC-8027 anti- 1:500 A6782 anti-mouse  1:5000
mouse DvlI3 IgG (Sigma-
(Santa Cruz Aldrich ®)
Biotechnology,
inc)
Casein SC-6471 anti- 1:500 A4174 anti-goat 1:5000
kinase 1 € goat CK1 (Santa IgG (Sigma-
(CKle) Cruz Aldrich ®)
Biotechnology,
inc.)
Casein BD 611611 anti- 1:500 A6782 anti-mouse  1:5000
kinase 2 mouse CK2 (BD IgG (Sigma-
a/a’ Transduction Aldrich ®)
Laboratories ™)
Vangl2 AF 4815 anti-goat ~ 1:1000 A4174 anti-goat 1:5000
Vangl2 (R&D 1gG (Sigma-
Systems ®) Aldrich ®)
Pricklel ab15577 anti- 1:500 A6667 anti-rabbit 1:5000
rabbit Pricklel 1gG (Sigma-
(Abcam ®) Aldrich ®)
Actin SC-1615 anti- 1:5000 A6667 anti-rabbit 1:5000
rabbit Actin IgG (Sigma-
(Santa Cruz Aldrich ®)
Biotechnology,
inc.)
[0045] We present the analysis of the samples of 15 CLL Example 5

patients and 15 healthy controls by the method Western blot-
ting and the obtained data in FIG. 2A. Increased levels of PCP
proteins, such as Vangl2 and Pricklel, were detected, identi-
fied by means of qRT-PCR. It provides evidence that the
increased levels of transcripts are transcribed to proteins the
increased quantity of which can be detected by this method.
The protein analysis of the other components of non-canoni-
cal Wnt signalling, such as DvI2, Dvl3, CKle and CK2a,
showed a significantly higher levels of those mediators in
CLL patients. It is interesting that the transcripts encoding
DvI2 and DvI3, and CK1e and CK20. were not demonstrably
higher in the primary analysis of mononuclears in CLL

Diagnostics of CLL of B-Lymphocytes of Peripheral
Blood by Means of the Method Western Blotting

[0047] Peripheral blood of a CLL patient was transferred to
test tubes and the volume of the blood was measured. Roset-
teSep® Human B Cell Enrichment Cocktail (500 ml of blood)
was further added, the mixture was mixed by turning over and
incubated for 20 minutes at laboratory temperature. After that
minimally the same volume of 2% FBS (fetal bovine serum in
physiological solution with phosphate buffer) was added, the
solutions were stirred and 6 ml of diluted blood was layered
on 3 ml Ficoll-Paque Plus® tempered to laboratory tempera-
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ture. Centrifugation 30 minutes/400 g was performed. The
layer of lymphocytes was transferred to a clean test tube (15
cm) and completed with 2% FBS to 10 ml, the number of test
tubes was selected so that the separated lymphocytes might be
diluted at least 2x, the content of the test tubes was thoroughly
mixed. After that, centrifugation 10-15 minutes/200 g was
performed, the supernant was extracted and the sediment
suspended in 1 ml of cooled lysing buffer (lysion of erythro-
cytes—154.9 mM NH4Cl, 9.9 mM NH4HCO3, 1 mM
EDTA), the volume was completed to 10 ml and mixed by
turning over. The sediments from several test tubes were
combined in this step. Centrifugation 10-15 minutes/200 g
was performed, the supernatant extracted and the sediment
suspended in 2% FBS and transferred to a test micro-tube.
After further centrifugation 10 minutes/200 g the supernatant
was extracted and the sediment lysed and processed in the
same manner as in Example 5.

[0048] The procedure in Example 5 enables us to differen-
tiate whether there is an increased quantity of the PCP pro-
teins directly in the CLL cells or whether it is caused by a
contamination by other cell types. The up-regulation of the
PCP proteins may be in principle specific for the CLL cells or
may reflect the enrichment of peripheral mononuclears of the
patients with B-cells. To disprove the second possibility we
analyzed the protein levels of Vangl2, Dv12, Dv13, Ckle and
CK2a in formulas after the separation by means of Rosette-
Sep Human B Cell Enrichment Cocktail in 5 controls and 5
patients and we obtained similar results as in the non-sepa-
rated analyzed samples. The percentage of CD19+ cells in all
analyzed separated samples was determined at 95% by FACS
method. The results are shown in FIG. 3.

Example 6

Determination of the Presence of PCP Proteins on
the Surface of CLL Cells

[0049] Some PCP proteins are membrane proteins and
therefore they are suitable for detection by means of flow
cytometry. Therefore, we tested their expression in CD19+
B-cells.

[0050] Procedure: Peripheral blood of a CLL patient was
transferred to a test tube and the volume of the blood was
measured. RosetteSep® Human B Cell Enrichment Cocktail
(50 pl/ml of blood) was added, the mixture was mixed by
turning over and incubated for 20 minutes at laboratory tem-
perature. At least the same volume of 2% FBS (fetal bovine
serum in physiological solution with phosphate buffer) was
then added, the mixture was stirred and 6 ml of the diluted
blood layered on 3 ml Ficoll-Paque Plus® tempered to labo-
ratory temperature. Centrifugation 30 minutes/400 g was per-
formed. The layer of lymphocytes was transferred to a clean
test tube (15 cm) and completed with 2% FBS to 10 ml, the
number of test tubes was selected so that the separated lym-
phocytes might be diluted at least 2x, the content of the test
tubes was thoroughly mixed. After that, centrifugation 10-15
minutes/200 g was performed, the supernatant was extracted
and the sediment suspended in 1 ml of cooled lysing buffer
(Iysion of erythrocytes—154.9 mM NH4Cl, 9.9 mM
NH4HCO3, 1 mM EDTA), the volume was completed to 10
ml and mixed by turning over. The sediments from several test
tubes were combined in this step. Centrifugation 10-15 min-
utes/200 g was performed, the supernatant extracted and the
sediment suspended in 2% FBS and transferred to a test
micro-tube. After a further centrifugation 10 minutes/200 g
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the supernant was extracted, the sediment was washed with 1
ml PBS and after a further centrifugation suspended in a
smaller quantity of PBS and fixed in 1 ml of cooled methanol
(-20° C.). After fixation in ice-cold methanol the samples
were washed in azide buffer (PBS, 1% BSA, 0.1% sodium
azide) and centrifuged (200 g/5 min/RT). Each sample was
diluted so that it might contain minimum 0.5x10° cells. After
adding 50 pl of azide buffer with primary antibody in the ratio
1:50, the samples were incubated at least 1 hr at the tempera-
ture of 37° C. The samples were washed in azide buffer,
centrifuged and left in 50 pl of azide buffer to which second-
ary antibody (anti-goat-Cy5 from Jackson ImmunoResearch
1:200, or anti-rabbit-alexa488 from Axxora 1:1000 or anti-
mouse-alexad488 from Axxora 1:1000) was added. The
samples were incubated for 1 hr at the temperature of 37° C.
The measurement was performed with the device FACSCali-
bur (Becton Dickinson) and CellQuest 3.0 software was used
for the assessment (Becton Dickinson).

[0051] We present the results in FIG. 4. These results prove,
using several methods, that the PCP proteins are up-regulated
in CLL leukemic clones in comparison with B-cells of
healthy controls and that they are present on the surface of
CLL lymphocytes.

Example 7

Determination of Migration of CLL Cells by Means
of Transwell Assay

[0052] To prove the direct effect of the PCP proteins on the
migration of both normal CLL cells, and CLL cells in the
gradient of chemokine, we tested the ability of CLL cells to
migrate in the presence and the absence of recombinant
Wnt5a (200 ng/ml) using Transwell migration wells (Re-
dondo-Muiioz I, Escobar-Diaz E, Samaniego R, Terol M I,
Garcia-Marco J A, Garcia-Pardo A: MMP-9 in B-cell chronic
lymphocytic leukemia is up-regulated by alphadbetal inte-
grin or CXCR4 engagement via distinct signaling pathways,
localizes to podosomes, and is involved in cell invasion and
migration. Blood. 2006 Nov. 1; 108(9):3143-51; Richardson
S J, Matthews C, Catherwood M A, Alexander H D, Carey B
S, Farrugia J, Gardiner A, Mould S, Oscier D, Copplestone J
A, Prentice A G: ZAP-70 expression is associated with
enhanced ability to respond to migratory and survival signals
in B-cell chronic lymphocytic leukemia (CLL). Blood. 2006
May 1; 107(9):3584-92). As we show in FIG. 5A, CXCL12
itself influences positively the migration of CLL cells, while
Wat-5a itself was not able to induce migration. The combi-
nation of CXCL12 and Wnt5a significantly increased the
migration of CLL in Transwell assay in comparison with
other experimental conditions. These data show that Wnt5a
induces a better migration of CLL cells to the source of the
chemokine CXCL12. To prove that the migration of CLL
cells in the chemokine gradient is mediated by the PCP pro-
teins specifically increased in CLL, we inhibited pharmaco-
logically CK1e. CK1e is the key component of the Wnt/PCP
pathway and its quantity in the patients suffering from CLL is
increased. As we show in FIG. 5B, the inhibition of CKle
blocks the effects of Wnt5a on cell migration in the chemok-
ine gradient. These results demonstrate that the migration of
CLL cells is under the control of the PCP proteins and that the
pharmacological intervention with the Wnt/PCP pathway
blocks their migration which is a property inseparably con-
nected with the progression of CLL. The extent of the migra-
tion of CLL cells in chemokine gradient after Wnt5a stimu-
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lation may be determined by the following procedure and
used for the determination of the migration capacity of CLL
cells that correlates closely with the infiltration of lymphatic
organs and the agressiveness of the disease (Till K J, Lin K,
Zuzel M., Cawley J C. The chemokine receptor CCR7 and a4
integrin are important for migration of chronic lymphocytic
leukemia cells into lymph nodes. Blood. 2002 99: 2977-
2984).

Procedure:

[0053] CLL cells were isolated by the identical procedure
as in Example 6. After isolation the cells were transferred to
tissue culture and subjected to Transwell assay. 96 well plates
were used for the experiments (Corning, HTS Transwell®-96
Permeable Support with 5.0 pm Pore Polycarbonate Mem-
brane). These plates consist of a bottom part including the
wells and a top part that includes the inserts, the bottom of
which is formed by the membrane of a defined size of pores.
Each sample was measured in triplicate. The wells in the
bottom part of the plate always included 0.235 ml of the
medium (RPMI 1640, 0.1% FBS, 1% Penicillin Streptomy-
cin, 1% L-glutamine) and further the required concentration
of the chemokine or solvent (0.1% BSA in PBS). The inserts
that contained always 0.08 ml of the medium together with
0.5x10° cells (it is necessary to the cell suspension to be
homogeneous) were inserted subsequently to the plates. Anti-
bodies, solvents and Wnt5a at required concentrations were
added to these inserts in parallel. The cultivation was per-
formed in an incubator at 37° C. and 5% CO, for the period of
20 hours. After the cultivation the inserts were removed from
the transwell plate, trypsin was added to each well (100 pl)
and after 5 minutes of'its activity the number of the cells that
migrated through the membrane were counted in each well.
The Coulter Counter device, model FN, was used for count-
ing the cells but also Biirker chamber or FACS can be used.

Example 8

Patient Prognosis Based on PCP Gene Expression
from the Peripheral Blood Sample of CLL Patient

[0054] Procedure: Peripheral blood of a CLL patient was
transferred into a test tube and the volume of the blood was
measured. RosetteSep® Human B Cell Enrichment Cocktail
(50 pl/ml blood) was added to the blood sample and the
mixture was mixed gently, and incubated for 20 minutes at the
room temperature. At least the same volume of 2% FBS (fetal
bovine serum in physiological solution with phosphate
buffer) was added. After mixing, 6 ml of the diluted blood was
transferred on the 3 ml layer of Ficoll-Paque Plus® tempered
at room temperature, and spinned down for 30 min at 400 g.

[0055] The layer of B-lymphocytes was transferred into a
new tube (15 cm) and filled with 2% FBS to 10 ml. The
volume of the separated B-lymphocytes was diluted at least
twice and was mixed properly. After centrifugation for 10-15
minutes at 200 g, the supernatant was removed and the sedi-
ment was first resuspended in 1 ml and then filled up to 10 ml
by cooled lysis buffer (for lysis of erytrocytes—154.9 mM
NH4Cl, 9.9 mM NH4HCO3, 1 mM EDTA). After this step,
sediments of all tubes were put together and centrifuged for
10 min at 200 g. The supernatant was removed and the sedi-
ment was resuspended in 2% FBS and transferred to the
microtube. After additional centrifugation for 10 min at 200

May 31, 2012

g, the supernatant was removed and the sediment was lysed in
350 ul of RLT buffer (lysis buffer from Rneasy Mini Kit,
Qiagen, for isolation of total RNA). Total RNA from sepa-
rated CLL B-lymphocytes was isolated using High Pure Iso-
lation Kit according to the manufacturer instructions (Roche).
The quality and concentration of isolated total RNA was
determined spectrophotometrically (Nanodrop) and eletro-
phoretically (BioAnalyzer 2100). For next analysis only
samples with good parametres were used (RIN>8, concentra-
tion>50 ng/ul).

[0056] For synthesis of cDNA, the FastStart Tag DNA
Polymerase system (Roche) was used according to manufac-
turer instructions. 500 ng of total RNA was transcribed.
Acquired 20ul of cDNA was diluted with RNAse-free water
to the volume of 50 ul. Each sample was analyzed in triplicate
using the LightCycler® 480 SYBR Green I Master (Roche)
system according to the manufacturer instructions. Subse-
quently, the amplification of DNA was detected using Light-
Cycler® 480 Real-Time PCR System (Roche) and obtained
data were analyzed using LightCycler® 480 Software
(Roche). The result was the number of cycle, in which the
fluorescence reached adjusted threshold (fluorescence
threshold cycle). Relative gene expression was normalized to
the expression of the house-keeping gene GAPDH (ACt).
[0057] Primers from the Example 3 were used for the detec-
tion of gene expression. The expression data have been
obtained from 61 patients in clinical stages 0-IV. According to
the expression level of wnt5a gene, patients were divided into
two groups. First group “low wnt5a” was formed by patients
with the WntSa expression less than 50-fold of average
healthy CD19+ B-cells. Second group “high wnt5a” was
formed by patients with the wnt5a expression more than
50-fold greater than in average healthy CD19+ B-cells.
[0058] In FIG. 6A,Y axis represents group of 3 healthy
donnors and a group of 61 patients with different disease
progression. X axis represents logarithmic scale of wnt5a
gene expression. Based on this result, patients were divided
into two groups according to the wnt5a expression level. First
group “low wnt5a” was formed by patients with the wnt5a
expression value less than or equal to 50 on the logarithmic
scale. Second group “high wnt5a” was formed by patients
with the wnt5a expression value greater than 50 on the loga-
rithmic scale.

[0059] Based on the division of patients according to the
wnt5a expression level, additional marker from the list of
PCP genes can be used for the prognosis assesment in the
“wntS5a-low” group. FIG. 6B presents Kaplan-Meier survival
curves, which show the statistically significant shorter treat-
ment free survival time in the patients with higher fz7 gene
expression in a subset of patients with low wnt5a levels. X
axis represents percentage of patients and Y axis represents
treatment free survival in days. PCP gene expression level,
when combined with the division of patients according to
their wnt5a expression level, enabled to assess the prognosis
of CLL.

INDUSTRIAL APPLICABILITY

[0060] The presentinvention can be used in diagnostics and
treatment of B-cell chronic lymphocytic leukemia (CLL).
With regard to the fact that the components of the Wnt/PCP
signaling pathway described here are up-regulated in CLL
and their expression in adult human tissues is relatively low,
the determination of the expression of PCP proteins can be
used as diagnostic/prognostic markers.
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<160>

<210>
<211>
<212>
<213>

<400>

PRT

SEQUENCE :

Met Ala Gly Ser

1

Ile

Val

Arg

Gly

65

Phe

Pro

Pro

Gly

Glu

145

Arg

Glu

Gly

Glu

225

Lys

Thr

Glu

Arg

Val

305

Leu

Tyr

Pro

Pro

50

Val

Asn

Glu

Ala

Asp

130

Asn

Glu

Arg

Ser

Asp

210

Gln

Gln

Asp

Lys

Gly

290

Ala

Asp

Arg

His

Ala

35

Ala

Val

Gly

Met

Pro

115

Ser

Leu

Arg

Thr

Ser

195

Ser

Ser

Arg

Ser

Tyr

275

Asp

Ala

Met

Asp

Leu

20

Glu

Gly

Lys

Arg

Ala

100

Pro

Arg

Glu

Pro

Gly

180

Ser

Asp

Ser

Pro

Thr

260

Asn

Gly

Asp

Asn

Ile

SEQUENCE LISTING

NUMBER OF SEQ ID NOS: 11

SEQ ID NO 1
LENGTH:
TYPE:
ORGANISM:

736

Homo sapiens

1

Ser Thr Gly Gly Gly Gly Val Gly

Asp Glu Glu Glu Thr Pro Tyr Leu
25

Arg Ile Thr Leu Gly Asp Phe Lys
40

Ala Lys Tyr Phe Phe Lys Ser Met
55 60

Glu Glu Ile Ser Asp Asp Asn Ala
70 75

Val Val Ser Trp Leu Val Ser Ser
85 90

Pro Pro Val His Glu Pro Arg Ala
105

Leu Pro Pro Leu Pro Pro Glu Arg
120

Pro Pro Ser Phe His Pro Asn Val
135 140

Pro Glu Thr Glu Thr Glu Ser Val
150 155

Arg Arg Arg Asp Ser Ser Glu His
165 170

Gly Pro Ser Arg Leu Glu Arg His
185

Thr Leu Met Thr Ser Glu Leu Glu
200

Glu Glu Asp Thr Met Ser Arg Phe
215 220

Ala Ser Arg Leu Leu Lys Arg His
230 235

Pro Arg Leu Glu Arg Thr Ser Ser
245 250

Met Ser Leu Asn Ile Ile Thr Val
265

Phe Leu Gly Ile Ser Ile Val Gly
280

Gly Ile Tyr Ile Gly Ser Ile Met
295 300

Gly Arg Ile Glu Pro Gly Asp Met
310 315

Phe Glu Asn Met Ser Asn Asp Asp
325 330

Val His Lys Pro Gly Pro Ile Val

Glu

Val

Ser

45

Asp

Arg

Asp

Glu

Thr

125

Ser

Val

Gly

Leu

Ser

205

Ser

Arg

Phe

Thr

Gln

285

Lys

Leu

Ala

Leu

Thr

Lys

30

Val

Gln

Leu

Asn

Leu

110

Ser

Ser

Ser

Ala

Ala

190

Thr

Ser

Arg

Ser

Leu

270

Ser

Gly

Leu

Val

Thr

Lys

15

Ile

Leu

Asp

Pro

Pro

95

Ala

Gly

Ser

Leu

Gly

175

Gly

Ser

Ser

Arg

Ser

255

Asn

Asn

Gly

Gln

Arg

335

Val

Val

Pro

Gln

Phe

Cys

80

Gln

Pro

Ile

His

Arg

160

Gly

Tyr

Leu

Thr

Arg

240

Val

Met

Glu

Ala

Val

320

Val

Ala
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340 345 350

Lys Cys Trp Asp Pro Ser Pro Gln Ala Tyr Phe Thr Leu Pro Arg Asn
355 360 365

Glu Pro Ile Gln Pro Ile Asp Pro Ala Ala Trp Val Ser His Ser Ala
370 375 380

Ala Leu Thr Gly Thr Phe Pro Ala Tyr Pro Gly Ser Ser Ser Met Ser
385 390 395 400

Thr Ile Thr Ser Gly Ser Ser Leu Pro Asp Gly Cys Glu Gly Arg Gly
405 410 415

Leu Ser Val His Thr Asp Met Ala Ser Val Thr Lys Ala Met Ala Ala
420 425 430

Pro Glu Ser Gly Leu Glu Val Arg Asp Arg Met Trp Leu Lys Ile Thr
435 440 445

Ile Pro Asn Ala Phe Leu Gly Ser Asp Val Val Asp Trp Leu Tyr His
450 455 460

His Val Glu Gly Phe Pro Glu Arg Arg Glu Ala Arg Lys Tyr Ala Ser
465 470 475 480

Gly Leu Leu Lys Ala Gly Leu Ile Arg His Thr Val Asn Lys Ile Thr
485 490 495

Phe Ser Glu Gln Cys Tyr Tyr Val Phe Gly Asp Leu Ser Gly Gly Cys
500 505 510

Glu Ser Tyr Leu Val Asn Leu Ser Leu Asn Asp Asn Asp Gly Ser Ser
515 520 525

Gly Ala Ser Asp Gln Asp Thr Leu Ala Pro Leu Pro Gly Ala Thr Pro
530 535 540

Trp Pro Leu Leu Pro Thr Phe Ser Tyr Gln Tyr Pro Ala Pro His Pro
545 550 555 560

Tyr Ser Pro Gln Pro Pro Pro Tyr His Glu Leu Ser Ser Tyr Thr Tyr
565 570 575

Gly Gly Gly Ser Ala Ser Ser Gln His Ser Glu Gly Ser Arg Ser Ser
580 585 590

Gly Ser Thr Arg Ser Asp Gly Gly Ala Gly Arg Thr Gly Arg Pro Glu
595 600 605

Glu Arg Ala Pro Glu Ser Lys Ser Gly Ser Gly Ser Glu Ser Glu Pro
610 615 620

Ser Ser Arg Gly Gly Ser Leu Arg Arg Gly Gly Glu Ala Ser Gly Thr
625 630 635 640

Ser Asp Gly Gly Pro Pro Pro Ser Arg Gly Ser Thr Gly Gly Ala Pro
645 650 655

Asn Leu Arg Ala His Pro Gly Leu His Pro Tyr Gly Pro Pro Pro Gly
660 665 670

Met Ala Leu Pro Tyr Asn Pro Met Met Val Val Met Met Pro Pro Pro
675 680 685

Pro Pro Pro Val Pro Pro Ala Val Gln Pro Pro Gly Ala Pro Pro Val
690 695 700

Arg Asp Leu Gly Ser Val Pro Pro Glu Leu Thr Ala Ser Arg Gln Ser
705 710 715 720

Phe His Met Ala Met Gly Asn Pro Ser Glu Phe Phe Val Asp Val Met
725 730 735

<210> SEQ ID NO 2
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<211> LENGTH: 716

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2

Met Gly Glu Thr Lys Ile Ile Tyr His Leu Asp Gly Gln Glu Thr Pro
1 5 10 15

Tyr Leu Val Lys Leu Pro Leu Pro Ala Glu Arg Val Thr Leu Ala Asp
20 25 30

Phe Lys Gly Val Leu Gln Arg Pro Ser Tyr Lys Phe Phe Phe Lys Ser
Met Asp Asp Asp Phe Gly Val Val Lys Glu Glu Ile Ser Asp Asp Asn
50 55 60

Ala Lys Leu Pro Cys Phe Asn Gly Arg Val Val Ser Trp Leu Val Ser
65 70 75 80

Ala Glu Gly Ser His Pro Asp Pro Ala Pro Phe Cys Ala Asp Asn Pro
85 90 95

Ser Glu Leu Pro Pro Pro Met Glu Arg Thr Gly Gly Ile Gly Asp Ser
100 105 110

Arg Pro Pro Ser Phe His Pro His Ala Gly Gly Gly Ser Gln Glu Asn
115 120 125

Leu Asp Asn Asp Thr Glu Thr Asp Ser Leu Val Ser Ala Gln Arg Glu
130 135 140

Arg Pro Arg Arg Arg Asp Gly Pro Glu His Ala Thr Arg Leu Asn Gly
145 150 155 160

Thr Ala Lys Gly Glu Arg Arg Arg Glu Pro Gly Gly Tyr Asp Ser Ser
165 170 175

Ser Thr Leu Met Ser Ser Glu Leu Glu Thr Thr Ser Phe Phe Asp Ser
180 185 190

Asp Glu Asp Asp Ser Thr Ser Arg Phe Ser Ser Ser Thr Glu Gln Ser
195 200 205

Ser Ala Ser Arg Leu Met Arg Arg His Lys Arg Arg Arg Arg Lys Gln
210 215 220

Lys Val Ser Arg Ile Glu Arg Ser Ser Ser Phe Ser Ser Ile Thr Asp
225 230 235 240

Ser Thr Met Ser Leu Asn Ile Ile Thr Val Thr Leu Asn Met Glu Lys
245 250 255

Tyr Asn Phe Leu Gly Ile Ser Ile Val Gly Gln Ser Asn Glu Arg Gly
260 265 270

Asp Gly Gly Ile Tyr Ile Gly Ser Ile Met Lys Gly Gly Ala Val Ala
275 280 285

Ala Asp Gly Arg Ile Glu Pro Gly Asp Met Leu Leu Gln Val Asn Glu
290 295 300

Ile Asn Phe Glu Asn Met Ser Asn Asp Asp Ala Val Arg Val Leu Arg
305 310 315 320

Glu Ile Val His Lys Pro Gly Pro Ile Thr Leu Thr Val Ala Lys Cys
325 330 335

Trp Asp Pro Ser Pro Arg Gly Cys Phe Thr Leu Pro Arg Ser Glu Pro
340 345 350

Ile Arg Pro Ile Asp Pro Ala Ala Trp Val Ser His Thr Ala Ala Met
355 360 365

Thr Gly Thr Phe Pro Ala Tyr Gly Met Ser Pro Ser Leu Ser Thr Ile
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370 375 380

Thr Ser Thr Ser Ser Ser Ile Thr Ser Ser Ile Pro Asp Thr Glu Arg
385 390 395 400

Leu Asp Asp Phe His Leu Ser Ile His Ser Asp Met Ala Ala Ile Val
405 410 415

Lys Ala Met Ala Ser Pro Glu Ser Gly Leu Glu Val Arg Asp Arg Met
420 425 430

Trp Leu Lys Ile Thr Ile Pro Asn Ala Phe Ile Gly Ser Asp Val Val
435 440 445

Asp Trp Leu Tyr His Asn Val Glu Gly Phe Thr Asp Arg Arg Glu Ala
450 455 460

Arg Lys Tyr Ala Ser Asn Leu Leu Lys Ala Gly Phe Ile Arg His Thr
465 470 475 480

Val Asn Lys Ile Thr Phe Ser Glu Gln Cys Tyr Tyr Ile Phe Gly Asp
485 490 495

Leu Cys Gly Asn Met Ala Asn Leu Ser Leu His Asp His Asp Gly Ser
500 505 510

Ser Gly Ala Ser Asp Gln Asp Thr Leu Ala Pro Leu Pro His Pro Gly
515 520 525

Ala Ala Pro Trp Pro Met Ala Phe Pro Tyr Gln Tyr Pro Pro Pro Pro
530 535 540

His Pro Tyr Asn Pro His Pro Gly Phe Pro Glu Leu Gly Tyr Ser Tyr
545 550 555 560

Gly Gly Gly Ser Ala Ser Ser Gln His Ser Glu Gly Ser Arg Ser Ser
565 570 575

Gly Ser Asn Arg Ser Gly Ser Asp Arg Arg Lys Glu Lys Asp Pro Lys
580 585 590

Ala Gly Asp Ser Lys Ser Gly Gly Ser Gly Ser Glu Ser Asp His Thr
595 600 605

Thr Arg Ser Ser Leu Arg Gly Pro Arg Glu Arg Ala Pro Ser Glu Arg
610 615 620

Ser Gly Pro Ala Ala Ser Glu His Ser His Arg Ser His His Ser Leu
625 630 635 640

Ala Ser Ser Leu Arg Ser His His Thr His Pro Ser Tyr Gly Pro Pro
645 650 655

Gly Val Pro Pro Leu Tyr Gly Pro Pro Met Leu Met Met Pro Pro Pro
660 665 670

Pro Ala Ala Met Gly Pro Pro Gly Ala Pro Pro Gly Arg Asp Leu Ala
675 680 685

Ser Val Pro Pro Glu Leu Thr Ala Ser Arg Gln Ser Phe Arg Met Ala
690 695 700

Met Gly Asn Pro Ser Glu Phe Phe Val Asp Val Met
705 710 715

<210> SEQ ID NO 3

<211> LENGTH: 416

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Met Glu Leu Arg Val Gly Asn Lys Tyr Arg Leu Gly Arg Lys Ile Gly
1 5 10 15
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Ser Gly Ser Phe Gly Asp Ile Tyr Leu Gly Ala Asn Ile Ala Ser Gly
20 25 30

Glu Glu Val Ala Ile Lys Leu Glu Cys Val Lys Thr Lys His Pro Gln
35 40 45

Leu His Ile Glu Ser Lys Phe Tyr Lys Met Met Gln Gly Gly Val Gly
50 55 60

Ile Pro Ser Ile Lys Trp Cys Gly Ala Glu Gly Asp Tyr Asn Val Met
65 70 75 80

Val Met Glu Leu Leu Gly Pro Ser Leu Glu Asp Leu Phe Asn Phe Cys
Ser Arg Lys Phe Ser Leu Lys Thr Val Leu Leu Leu Ala Asp Gln Met
100 105 110

Ile Ser Arg Ile Glu Tyr Ile His Ser Lys Asn Phe Ile His Arg Asp
115 120 125

Val Lys Pro Asp Asn Phe Leu Met Gly Leu Gly Lys Lys Gly Asn Leu
130 135 140

Val Tyr Ile Ile Asp Phe Gly Leu Ala Lys Lys Tyr Arg Asp Ala Arg
145 150 155 160

Thr His Gln His Ile Pro Tyr Arg Glu Asn Lys Asn Leu Thr Gly Thr
165 170 175

Ala Arg Tyr Ala Ser Ile Asn Thr His Leu Gly Ile Glu Gln Ser Arg
180 185 190

Arg Asp Asp Leu Glu Ser Leu Gly Tyr Val Leu Met Tyr Phe Asn Leu
195 200 205

Gly Ser Leu Pro Trp Gln Gly Leu Lys Ala Ala Thr Lys Arg Gln Lys
210 215 220

Tyr Glu Arg Ile Ser Glu Lys Lys Met Ser Thr Pro Ile Glu Val Leu
225 230 235 240

Cys Lys Gly Tyr Pro Ser Glu Phe Ser Thr Tyr Leu Asn Phe Cys Arg
245 250 255

Ser Leu Arg Phe Asp Asp Lys Pro Asp Tyr Ser Tyr Leu Arg Gln Leu
260 265 270

Phe Arg Asn Leu Phe His Arg Gln Gly Phe Ser Tyr Asp Tyr Val Phe
275 280 285

Asp Trp Asn Met Leu Lys Phe Gly Ala Ala Arg Asn Pro Glu Asp Val
290 295 300

Asp Arg Glu Arg Arg Glu His Glu Arg Glu Glu Arg Met Gly Gln Leu
305 310 315 320

Arg Gly Ser Ala Thr Arg Ala Leu Pro Pro Gly Pro Pro Thr Gly Ala
325 330 335

Thr Ala Asn Arg Leu Arg Ser Ala Ala Glu Pro Val Ala Ser Thr Pro
340 345 350

Ala Ser Arg Ile Gln Pro Ala Gly Asn Thr Ser Pro Arg Ala Ile Ser
355 360 365

Arg Val Asp Arg Glu Arg Lys Val Ser Met Arg Leu His Arg Gly Ala
370 375 380

Pro Ala Asn Val Ser Ser Ser Asp Leu Thr Gly Arg Gln Glu Val Ser
385 390 395 400

Arg Ile Pro Ala Ser Gln Thr Ser Val Pro Phe Asp His Leu Gly Lys
405 410 415
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<210> SEQ ID NO 4

<211> LENGTH: 391

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Met Ser Gly Pro Val Pro Ser Arg Ala Arg Val Tyr Thr Asp Val Asn
1 5 10 15

Thr His Arg Pro Arg Glu Tyr Trp Asp Tyr Glu Ser His Val Val Glu
20 25 30

Trp Gly Asn Gln Asp Asp Tyr Gln Leu Val Arg Lys Leu Gly Arg Gly
35 40 45

Lys Tyr Ser Glu Val Phe Glu Ala Ile Asn Ile Thr Asn Asn Glu Lys
50 55 60

Val Val Val Lys Ile Leu Lys Pro Val Lys Lys Lys Lys Ile Lys Arg
65 70 75 80

Glu Ile Lys Ile Leu Glu Asn Leu Arg Gly Gly Pro Asn Ile Ile Thr
85 90 95

Leu Ala Asp Ile Val Lys Asp Pro Val Ser Arg Thr Pro Ala Leu Val
100 105 110

Phe Glu His Val Asn Asn Thr Asp Phe Lys Gln Leu Tyr Gln Thr Phe
115 120 125

Thr Asp Tyr Asp Ile Arg Phe Tyr Met Tyr Glu Ile Leu Lys Ala Leu
130 135 140

Asp Tyr Cys His Ser Met Gly Ile Met His Arg Asp Val Lys Pro His
145 150 155 160

Asn Val Met Ile Asp His Glu His Arg Lys Leu Arg Leu Ile Asp Trp
165 170 175

Gly Leu Ala Glu Phe Tyr His Pro Gly Gln Glu Tyr Asn Val Arg Val
180 185 190

Ala Ser Arg Tyr Phe Lys Gly Pro Glu Leu Leu Val Asp Tyr Gln Met
195 200 205

Tyr Asp Tyr Ser Leu Asp Met Trp Ser Leu Gly Cys Met Leu Ala Ser
210 215 220

Met Ile Phe Arg Lys Glu Pro Phe Phe His Gly Arg Asp Asn Tyr Asp
225 230 235 240

Gln Leu Val Arg Ile Ala Lys Val Leu Gly Thr Glu Asp Leu Tyr Gly
245 250 255

Tyr Ile Asp Lys Tyr Asn Ile Glu Leu Asp Pro Arg Phe Asn Asp Ile
260 265 270

Leu Gly Arg His Ser Arg Lys Arg Trp Glu Arg Phe Val His Arg Glu
275 280 285

Asn Gln His Leu Val Ser Pro Glu Ala Leu Asp Phe Leu Asp Lys Leu
290 295 300

Leu Arg Tyr Asp His Gln Ser Arg Leu Thr Ala Arg Glu Ala Met Glu
305 310 315 320

His Pro Tyr Phe Tyr Thr Val Val Lys Asp Gln Ala Arg Met Gly Ser
325 330 335

Ser Ser Met Pro Gly Gly Ser Thr Pro Val Ser Ser Ala Asn Val Met
340 345 350

Ser Gly Ile Ser Ser Val Pro Thr Pro Ser Pro Leu Gly Pro Leu Ala
355 360 365
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Gly Ser Pro Val Ile Ala Ala Ala Asn Pro Leu Gly Met Pro Val Pro
370 375 380

Ala Ala Ala Gly Ala Gln Gln
385 390

<210> SEQ ID NO 5

<211> LENGTH: 521

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5

Met Asp Thr Glu Ser Gln Tyr Ser Gly Tyr Ser Tyr Lys Ser Gly His
1 5 10 15

Ser Arg Ser Ser Arg Lys His Arg Asp Arg Arg Asp Arg His Arg Ser
20 25 30

Lys Ser Arg Asp Gly Gly Arg Gly Asp Lys Ser Val Thr Ile Gln Ala
Pro Gly Glu Pro Leu Leu Asp Asn Glu Ser Thr Arg Gly Asp Glu Arg
Asp Asp Asn Trp Gly Glu Thr Thr Thr Val Val Thr Gly Thr Ser Glu

65 70 75 80

His Ser Ile Ser His Asp Asp Leu Thr Arg Ile Ala Lys Asp Met Glu
85 90 95

Asp Ser Val Pro Leu Asp Cys Ser Arg His Leu Gly Val Ala Ala Gly
100 105 110

Ala Thr Leu Ala Leu Leu Ser Phe Leu Thr Pro Leu Ala Phe Leu Leu
115 120 125

Leu Pro Pro Leu Leu Trp Arg Glu Glu Leu Glu Pro Cys Gly Thr Ala
130 135 140

Cys Glu Gly Leu Phe Ile Ser Val Ala Phe Lys Leu Leu Ile Leu Leu
145 150 155 160

Leu Gly Ser Trp Ala Leu Phe Phe Arg Arg Pro Lys Ala Ser Leu Pro
165 170 175

Arg Val Phe Val Leu Arg Ala Leu Leu Met Val Leu Val Phe Leu Leu
180 185 190

Val Val Ser Tyr Trp Leu Phe Tyr Gly Val Arg Ile Leu Asp Ala Arg
195 200 205

Glu Arg Ser Tyr Gln Gly Val Val Gln Phe Ala Val Ser Leu Val Asp
210 215 220

Ala Leu Leu Phe Val His Tyr Leu Ala Val Val Leu Leu Glu Leu Arg
225 230 235 240

Gln Leu Gln Pro Gln Phe Thr Leu Lys Val Val Arg Ser Thr Asp Gly
245 250 255

Ala Ser Arg Phe Tyr Asn Val Gly His Leu Ser Ile Gln Arg Val Ala
260 265 270

Val Trp Ile Leu Glu Lys Tyr Tyr His Asp Phe Pro Val Tyr Asn Pro
275 280 285

Ala Leu Leu Asn Leu Pro Lys Ser Val Leu Ala Lys Lys Val Ser Gly
290 295 300

Phe Lys Val Tyr Ser Leu Gly Glu Glu Asn Ser Thr Asn Asn Ser Thr
305 310 315 320

Gly Gln Ser Arg Ala Val Ile Ala Ala Ala Ala Arg Arg Arg Asp Asn
325 330 335
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Ser His Asn Glu Tyr Tyr Tyr Glu Glu Ala Glu His Glu Arg Arg Val
340 345 350

Arg Lys Arg Arg Ala Arg Leu Val Val Ala Val Glu Glu Ala Phe Thr
355 360 365

His Ile Lys Arg Leu Gln Glu Glu Glu Gln Lys Asn Pro Arg Glu Val
370 375 380

Met Asp Pro Arg Glu Ala Ala Gln Ala Ile Phe Ala Ser Met Ala Arg
385 390 395 400

Ala Met Gln Lys Tyr Leu Arg Thr Thr Lys Gln Gln Pro Tyr His Thr
405 410 415

Met Glu Ser Ile Leu Gln His Leu Glu Phe Cys Ile Thr His Asp Met
420 425 430

Thr Pro Lys Ala Phe Leu Glu Arg Tyr Leu Ala Ala Gly Pro Thr Ile
435 440 445

Gln Tyr His Lys Glu Arg Trp Leu Ala Lys Gln Trp Thr Leu Val Ser
450 455 460

Glu Glu Pro Val Thr Asn Gly Leu Lys Asp Gly Ile Val Phe Leu Leu
465 470 475 480

Lys Arg Gln Asp Phe Ser Leu Val Val Ser Thr Lys Lys Val Pro Phe
485 490 495

Phe Lys Leu Ser Glu Glu Phe Val Asp Pro Lys Ser His Lys Phe Val
500 505 510

Met Arg Leu Gln Ser Glu Thr Ser Val
515 520

<210> SEQ ID NO 6

<211> LENGTH: 1143

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

atgaagaagt ccattggaat attaagccca ggagttgcett tggggatgge tggaagtgca 60
atgtcttcca agttecttecet agtggctttg geccatatttt tectecttege ccaggttgta 120
attgaagcca attcttggtyg gtcgctaggt atgaataacc ctgttcagat gtcagaagta 180
tatattatag gagcacagcc tctctgcagce caactggcag gactttctca aggacagaag 240
aaactgtgcc acttgtatca ggaccacatg cagtacatcg gagaaggcgc gaagacaggc 300
atcaaagaat gccagtatca attccgacat cgaaggtgga actgcagcac tgtggataac 360
acctctgttt ttggcagggt gatgcagata ggcagccgcg agacggcectt cacatacgeg 420

gtgagcgcayg caggggtggt gaacgeccatg agecgggcegt gecgegaggyg cgagetgtece 480

acctgegget gecagecgege cgegegecce aaggacctge cgegggactg getctgggge 540
ggctgceggeg acaacatega ctatggetac cgetttgeca aggagttegt ggacgeccege 600
gagcgggage gcatccacge caagggcetcece tacgagagtg ctegeatcect catgaacctg 660
cacaacaacg aggccggcecg caggacggtg tacaacctgg ctgatgtgge ctgcaagtge 720
catggggtgt cecggetcatg tagcectgaag acatgetgge tgcagetgge agacttceege 780
aaggtgggtg atgccctgaa ggagaagtac gacagegegg cggccatgeg gctcaacage 840
cggggcaagt tggtacaggt caacagccge ttcaactege ccaccacaca agacctggte 900

tacatcgacc ccagcectga ctactgegtg cgcaatgaga gcaccggete getgggeacy 960
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cagggccgcece tgtgcaacaa gacgtcggag ggcatggatg gcectgcgaget catgtgetge 1020
ggccgtgget acgaccagtt caagaccgtg cagacggagce gctgccactg caagttccac 1080
tggtgctget acgtcaagtg caagaagtgc acggagatcg tggaccagtt tgtgtgcaag 1140
tag 1143
<210> SEQ ID NO 7

<211> LENGTH: 2001

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

atggctatga cttggattgt cttctctctt tggcccttga ctgtgttcat ggggcatata 60
ggtgggcaca gtttgttttc ttgtgaacct attaccttga ggatgtgcca agatttgect 120
tataatacta ccttcatgcc taatcttctg aatcattatg accaacagac agcagctttg 180
gcaatggagc cattccaccce tatggtgaat ctggattgtt ctcgggattt ccggectttt 240
ctttgtgcac tctacgctcecce tatttgtatg gaatatggac gtgtcacact tccctgtegt 300
aggctgtgtc agcgggctta cagtgagtgt tcgaagctca tggagatgtt tggtgttect 360
tggcctgaag atatggaatg cagtaggttc ccagattgtg atgagccata tcctecgactt 420
gtggatctga atttagctgg agaaccaact gaaggagccc cagtggcagt gcagagagac 480
tatggttttt ggtgtcccecg agagttaaaa attgatcctg atctgggtta ttcttttetg 540
catgtgcgtg attgttcacc tccttgtcca aatatgtact tcagaagaga agaactgtca 600
tttgctcget atttcatagg attgatttca atcatttgec tctceggccac attgtttact 660
tttttaactt ttttgattga tgtcacaaga ttccgttatc ctgaaaggcc tattatattt 720
tatgcagtct gctacatgat ggtatcctta attttcttca ttggattttt gcttgaagat 780
cgagtagcct gcaatgcatc catccctgca caatataagg cttccacagt gacacaagga 840
tctcataata aagcctgtac catgcettttt atgatactct atttttttac tatggctgge 900
agtgtatggt gggtaattct taccatcaca tggtttttag cagctgtgcce aaagtggggt 960

agtgaagcta ttgagaagaa agcattgctg tttcacgcca gtgcatgggg catccccgga 1020
actctaacca tcatcctttt agcgatgaat aaaattgaag gtgacaatat tagtggcgtg 1080
tgttttgttg gecctctacga tgttgatgca ttgagatatt ttgttcttge tccectetge 1140
ctgtatgtgg tagttggggt ttctctecte ttagctggeca ttatatcect aaacagagtt 1200
cgaattgaga ttccattaga aaaggagaac caagataaat tagtgaagtt tatgatccgg 1260
atcggtgttt tcagcattct ttatctcgta ccactcttgg ttgtaattgg atgctacttt 1320
tatgagcaag cttaccgggg catctgggaa acaacgtgga tacaagaacg ctgcagagaa 1380
tatcacattc catgtccata tcaggttact caaatgagtc gtccagactt gattctcecttt 1440
ctgatgaaat acctgatggc tctcatagtt ggcattccect ctgtattttg ggttggaage 1500
aaaaagacat gctttgaatg ggccagtttt tttcatggtc gtaggaaaaa agagatagtg 1560
aatgagagcc gacaggtact ccaggaacct gattttgctce agtctctect gagggatcca 1620
aatactccta tcataagaaa gtcaagggga acttccactc aaggaacatc cacccatgcet 1680
tcttcaactce agctggctat ggtggatgat caaagaagca aagcaggaag catccacagce 1740

aaagtgagca gctaccacgg cagcctccac agatcacgtg atggcaggta cacgcccetge 1800



US 2012/0135419 Al May 31, 2012
18

-continued

agttacagag gaatggagga gagactacct catggcagca tgtcacgact aacagatcac 1860
tccaggcata gtagttctca tcggctcaat gaacagtcac gacatagcag catcagagat 1920
ctcagtaata atcccatgac tcatatcaca catggcacca gcatgaatcg ggttattgaa 1980
gaagatggaa ccagtgctta a 2001
<210> SEQ ID NO 8

<211> LENGTH: 1725

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

atgcgggace ceggegegge cgcetecgett tegteectgg gectetgtge cctggtgety 60

gegetgetgyg gegeactgte cgegggegee ggggegcage cgtaccacgg agagaaggge 120

atctecegtge cggaccacgg cttctgeccag cccatcteca tecegetgtg cacggacatce 180
gectacaacc agaccatect geccaacctg ctgggccaca cgaaccaaga ggacgeggge 240
ctcgaggtge accagttcta cccgetggtg aaggtgeagt gttetcccega actccgettt 300
ttcttatget ccatgtatge gecegtgtge acegtgeteg atcaggecat ccegecgtgt 360
cgttetetgt gegagegege cegcecaggge tgcgaggege tcatgaacaa gtteggette 420

cagtggeceg ageggetgeg ctgcgagaac tteeeggtge acggtgeggg cgagatetge 480

gtgggccaga acacgtegga cggcteeggg ggceccaggeg geggecccac tgectaccct 540
accgcgecct acctgecgga cctgecctte accgegetge ceeeggggge ctcagatgge 600
agggggegte cegectteee cttetecatge cececegtcage tcaaggtgece cccegtaccty 660
ggctaccget tectgggtga gegegattgt ggegeccegt gegaacceggg ccgtgecaac 720

ggcctgatgt actttaagga ggaggagagg cgcttegece gectetgggt gggegtgtgg 780

tcegtgetgt getgegecte gacgetettt accgttetca cctacctggt ggacatgegg 840
cgcttecaget acccagageg gcccatcatce ttcectgtegg getgectactt catggtggec 900
gtggcgcacg tggeceggett ccttctagag gaccgecgceeg tgtgegtgga gegettcteg 960

gacgatggct accgcacggt ggcgcagggce accaagaagg agggctgcac catcctctte 1020
atggtgctcet acttcttcgg catggccage tccatctggt gggtcattet gtctctcact 1080
tggttecctgg cggccggcat gaagtggggce cacgaggcca tcgaggccaa ctcgcagtac 1140
tteccacctgg cecgegtggge cgtgcccgece gtcaagacca tcactatcect ggccatggge 1200
caggtagacg gggacctgct gagcggggtg tgctacgttg gectctceccag tgtggacgeg 1260
ctgcgggget tecgtgectgge gectcetgtte gtctacctet tcataggcac gtceccttettg 1320
ctggccgget tcecgtgtcccect ctteccecgtate cgcaccatca tgaaacacga cggcaccaag 1380
accgagaagc tggagaagct catggtgcge atcggcecgtcect tcagegtget ctacacagtg 1440
ccegecacca tecgtectgge ctgctactte tacgagcagg ccttecgega gcactgggag 1500
cgcacctgge tectgcagac gtgcaagage tatgecgtge cctgececgece cggcecactte 1560
ccgeccatga geccccgactt caccgtctte atgatcaagt acctgatgac catgatcgte 1620
ggcatcacca ctggecttcectg gatctggteg ggcaagaccce tgcagtegtg gcegecgette 1680

taccacagac ttagccacag cagcaagggg gagactgcgg tatga 1725
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<210> SEQ ID NO 9

<211> LENGTH: 2496

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

atgcctttgg agatggagcc caagatgage aaactggcct ttggctgtca gagaagttcece
acatcagatg atgactctgg ctgtgcattyg gaggagtacg cctgggtcce cccgggectyg
agaccagagce agatccaget ctattttget tgettaccag aggaaaaagt tccttacgtt
aacagcceeg gagagaagca tcggattaaa cagettttgt accagttace accacatgat
aatgaggtac ggtattgcca gtctttgagt gaagaggaga aaaaagagtt gcaggtgtte
agtgctcage ggaagaaaga agcactggga agaggaacaa ttaagettct gtccagagea
gtcatgcatyg ctgtgtgtga gcagtgtggt ttgaagataa atggaggtga agttgcagtg
ttegectece gtgegggeee tggtgtgtge tggcacccat cetgttttgt ctgtttcacy
tgtaatgagc tgctggtcga cctcatctat ttttatcagg atggaaaaat tcactgtgge
aggcaccatg cagaactgct caaaccacgg tgctcagcat gtgacgagat aatttttget
gatgagtgca cagaagctga gggtcgeccat tggcacatga aacacttctg ctgccttgag
tgtgaaacgg tcctgggagg acagaggtat atcatgaagg acggccgece cttcetgetgt
ggctgttttyg agtcteteta tgeggagtac tgtgaaacct gtggggaaca tattggtgtg
gaccatgcac agatgaccta tgacgggcag cactggcacyg ccacggaage ctgettttet
tgtgceccagt gtaaagectce tttgttggga tgtcecttec tteccaaaca gggtcagatt
tactgctcaa aaacgtgcag tcttggtgaa gacgtccatg cectetgatte ttecgactet
gcatttcagt cagctegate aagagactcce cgaagaagtg tccgaatggg caagagcage
cggtcageag atcagtgtag acagtctcte ctettatege ctgetctgaa ctacaagttt
cectggectet caggcaatge tgatgacacc ctttctcgaa aattggatga tctgagtcte
tccagacaag gaacaagttt tgccagtgaa gaattttgga aaggcagagt agagcaggaa
actccagaag accctgaaga atgggctgat catgaagatt atatgacgca gctcctectce
aagtttggtg ataaaagcct ctttcagcca cagcccaatg agatggatat tcgagccagt
gagcactgga tatctgataa catggttaaa agtaagaccyg agttaaagca aaataaccag
agcettgecaa gtaaaaaata ccagtctgat atgtactggg cacagtcaca agatggactg
ggcgattcectyg cttatggecag ccacccagge cctgcaagca gtagaagget tcaggaattg
gaactggacc atggggctte agggtataat catgatgaaa cacagtggta tgaagattcce
ctggagtgte tgtcagacct gaaaccagag caaagtgtte gggattcgat ggattcettty
gcattgtcca atatcacagg ggctteggtyg gatggagaaa acaagccaag gecatcattg
tattctctge aaaattttga ggagatggaa acagaagatt gtgagaagat gagcaatatg
ggaactttga actcttccat gctgcacagg agtgcagagt ccttaaagag tctaagttca
gagttgtgtc cagagaaaat cctgcctgaa gagaagccag tacatctgecce agtgctcaga
aggtccaagt ctcaatccag accccagcag gtcaagtttt ctgatgatgt cattgacaat
gggaactatyg acattgaaat cecggcagcect ccgatgagtyg aaaggacteg gagacgegte
tacaattttg aagagagggg atccaggtct catcaccacce gecgecggag aagtagaaag

tcecegeteeg acaatgecct gaatettgtt acagaaagaa aatactctece caaggacaga
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ctgcggetgt acacccccga taactatgag aaatttatac agaataaaag tgcccgggag 2160
atccaagcat acatccagaa tgctgatctc tacggacagt acgcccatgce cacttccgat 2220
tatggccectge agaacccagg aatgaatcgg tttcectgggac tctacggcga ggatgatgat 2280
tcetggtgtt cttectecte ctectettee gacteggaag aagaaggata ttttcettgga 2340
caaccaatcc ctcaaccceg gccacagaga tttgectact atacagatga cctttctagt 2400
ccaccatctg cacttcccac ccctcagttt ggtcagagga caacaaaatc caagaagaaa 2460
aagggacaca agggcaaaaa ttgtattatt tcttaa 2496
<210> SEQ ID NO 10

<211> LENGTH: 1566

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

atggacaccg agtcccagta ctegggctat tcctacaagt cgggccactce ccegcagetcece 60
cgcaagcaca gggaccgcceg ggaccgacac cgctctaaga gtcgagatgg gggccgaggg 120
gacaagtcgg tgacaatcca ggctcceggg gageccctge tggacaatga gtccacacga 180

ggggatgage gggatgacaa ctggggggaa acgacgacag tagtaacggg cacctcagag 240

cacagcatct cccatgatga cctcacacgce atcgccaagg acatggagga cagtgtccct 300
ctggactgcet ccegtcacct gggtgtggca gegggggeca cectggcact getgtettte 360
ctcacgecte tggecttect getgetgecee ccactgetgt ggegggagga gctggagect 420
tgcgggacgg cctgcgaggg cctcttcate tctgtegect tcaagetget catcctgceta 480
ctgggcaget gggctcetgtt cttecegecgg cccaaggect cgetgcceeg cgtetttgtg 540
ctgcgtgecece tgcttatggt getggtttte ctgctecgtgg tcectcecctactg getettetat 600

ggtgtgcgea tcctggatge tcgggagege agctaccagg gegtggtgca gttegecegtg 660

tcgetggtgg acgeccttet tttegtgcac tacctggeeg tggtectget ggagetgege 720
cagctecage ctcagttcac gctcaaggte gtgegetceca cecgacggege cagecgette 780
tacaacgttg gccatctcag catccagege gtggcagtgt ggatcctgga gaagtattac 840
catgacttee ctgtctacaa ccctgcccte ctcaacctge ccaagtceegt cctggcecaag 900
aaagtgtctg gettcaaggt gtattcccte ggagaggaaa acagcaccaa caactccact 960

ggccagtcte gggctgtgat tgcagcggca gctcggaggce gggacaacag tcacaatgag 1020
tactactatg aggaggctga gcatgagcga agggtgcgca agaggagggce caggcttgta 1080
gtggcggtgg aggaggcctt cactcacatt aagcggctgce aggaagagga gcagaaaaac 1140
cccagggagg tgatggaccce ccgggaggca gcccaagcca tctttgecatc catggeccgt 1200
gccatgcaga agtaccttcg gaccaccaag cagcagccct accacaccat ggagagcatc 1260
ctgcagcacc ttgaattctg catcacgcat gacatgacgce ccaaggcctt cttggagcga 1320
tacttggcgg ctggacctac catccagtac cacaaggaac gctggctggce caaacagtgg 1380
acattggtga gcgaggagcc ggtgaccaac ggcctcaagg atggcatcegt tttectctta 1440
aaacgccagg acttcagcct ggtggtcage accaagaagg tcccattctt caaactctec 1500
gaggaatttg tggatcccaa gtcacacaag tttgtcatga ggctgcagtc tgagacctca 1560

gtgtga 1566
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<210> SEQ ID NO 11

<211> LENGTH: 9045

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

atggegecge cgecgecgee cgtgetgece gtgetgetge tectggecge cgecgecgec
ctgeeggega tggggetgeg ageggcecgece tgggagecge gegtaccegg cgggacccge
gecttegece teeggeeegg ctgtacctac geggtgggeyg ccgettgeac gecccegggeg
ccgegggage tgetggacgt gggccgegat gggeggetgg caggacgteg gegegteteg
ggcgegggge geccgetgece getgcaagte cgettggtgg cccgeagtge cccgacggeg
ctgagecegece gectgeggge gegcacgcac cttecegget geggagecceg tgcccggete
tgcggaaceg gtgcccgget ctgeggggeg ctetgettece cegteccegg cggctgegeg
gecgegeage atteggeget cgecagetceg accaccttac cegectgeeg ctgecegecg
cgeeccagge cecgetgtee cggecegtece atctgectge cgeegggegg cteggtecge
ctgegtetge tgtgegecct geggegegeg getggegeeg teegggtggg actggegetyg
gaggccgeca cegeggggac gecctecgeg tegecatcce catcegecgee cctgecgecg
aacttgeceg aageccggge ggggecggeg cgacgggece ggeggggcac gagcggcaga
gggagcctga agttteegat geccaactac caggtggegt tgtttgagaa cgaaccggceg
ggcaccctea tectecaget gecacgegcac tacaccatcg agggcgagga ggagegegtg
agctattaca tggaggggct gttcgacgag cgcteceggg getactteceg aatcgactcet
gccacgggeg ccgtgagecac ggacagegta ctggaccgceg agaccaagga gacgcacgte
ctcagggtga aagccgtgga ctacagtacg ccgecgeget cggccaccac ctacatcact
gtcttggtca aagacaccaa cgaccacage ccggtctteg agecagtegga gtaccgegag
cgegtgeggg agaacctgga ggtgggctac gaggtgetga ccatcegege cagcgaccge
gactcgecca tcaacgecaa cttgegttac cgegtgttgg ggggegegtyg ggacgtette
cagctcaacg agagetcetgg cgtggtgage acacgggegg tgetggacceg ggaggaggceyg
gccgagtace agetectggt ggaggccaac gaccaggggce gcaatceggg cecgetcagt
gccacggeca ccgtgtacat cgaggtggag gacgagaacg acaactacce ccagttcage
gagcagaact acgtggtcca ggtgcccgag gacgtgggge tcaacacgge tgtgctgcega
gtgcaggcca cggaccggga ccagggccag aacgcggceca ttcactacag catcctcage
gggaacgtgg ccggecagtt ctacctgcac tcgctgageg ggatcctgga tgtgatcaac
ccecttggatt tcgaggatgt ccagaaatac tcgctgagea ttaaggccca ggatggggge
cggececege tcatcaatte ttcaggggtyg gtgtetgtge aggtgetgga tgtcaacgac
aacgagcecta tetttgtgag cagcccctte caggecacgg tgetggagaa tgtgecectg
ggctaccceg tggtgecacat tcaggeggtg gacgeggact ctggagagaa cgeccggetg
cactatcgec tggtggacac ggectccace tttetggggg geggcagege tgggectaag
aatcctgece ccaccectga cttccectte cagatccaca acagetcegg ttggatcaca
gtgtgtgceg agctggaceg cgaggaggtg gagcactaca gectteggggt ggaggeggtg

gaccacgget cgecccccat gagetcectece accagegtgt ccatcacggt getggacgtg
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aatgacaacg acccggtgtt cacgcagcce acctacgage ttcecgtctgaa tgaggatgeg 2100
gcegtgggga gcagegtget gaccctgcag geccgcgace gtgacgecaa cagtgtgatt 2160
acctaccagc tcacaggcgg caacacccgg aaccgctttg cactcagcag ccagagaggg 2220
ggcggcecteca tcaccctgge gctacctetg gactacaage aggagcagca gtacgtgcetg 2280
gecggtgacag catccgacgg cacacggteg cacactgcge atgtcctaat caacgtcact 2340
gatgccaaca cccacaggcec tgtctttcag agctcccatt acacagtgag tgtcagtgag 2400
gacaggcctg tgggcacctc cattgctacc ctcagtgcca acgatgagga cacaggagag 2460
aatgcccgea tcacctacgt gattcaggac cccgtgcege agttccgcat tgaccccgac 2520
agtggcacca tgtacaccat gatggagctg gactatgaga accaggtcgce ctacacgcetg 2580
accatcatgg cccaggacaa cggcatcccg cagaaatcag acaccaccac cctagagatc 2640
ctcatccteg atgccaatga caatgcacce cagttcctgt gggatttcta ccagggttcece 2700
atctttgagg atgctccacc ctcgaccage atcctccagg tcectctgeccac ggaccgggac 2760
tcaggtccca atgggcgtet getgtacacce ttecagggtg gggacgacgg cgatggggac 2820
ttctacatecg agcccacgte cggtgtgatt cgcacccage geccggctgga ccgggagaat 2880
gtggcegtgt acaacctttg ggctctgget gtggatcggg gcagtcccac tccccttage 2940
gcecteggtag aaatccaggt gaccatcttg gacattaatg acaatgcccce catgtttgag 3000
aaggacgaac tggagctgtt tgttgaggag aacaacccag tggggtcggt ggtggcaaag 3060
attcgtgcta acgaccctga tgaaggccct aatgcccaga tcatgtatca gattgtggaa 3120
ggggacatgc ggcatttctt ccagctggac ctgctcaacg gggacctgeg tgccatggtg 3180
gagctggact ttgaggtccg gcgggagtat gtgctggtgg tgcaggccac gtcggcetccg 3240
ctggtgagcc gagccacggt gcacatcctt ctcegtggacc agaatgacaa cccgectgtg 3300
ctgcccgact tccagatccect cttcaacaac tatgtcacca acaagtccaa cagtttceccce 3360
accggegtga tcggetgecat cceggcccat gaccccgacg tgtcagacag cctcaactac 3420
accttegtge agggcaacga gcectgegectg ttgetgetgg acccegecac gggcgaactyg 3480
cagctcagcce gcgacctgga caacaaccgg ccgctggagg cgctcatgga ggtgtetgtg 3540
tctgatggca tccacagegt cacggcecttce tgcaccctge gtgtcaccat catcacggac 3600
gacatgctga ccaacagcat cactgtccgce ctggagaaca tgtcccagga gaagttcectg 3660
tceceegetge tggecctett cgtggagggg gtggccegeeg tgctgtccac caccaaggac 3720
gacgtctteg tcttcaacgt ccagaacgac accgacgtca gctccaacat cctgaacgtg 3780
accttctegg cgctgectgece tggcggegte cgceggceccagt tectteocecgte ggaggacctyg 3840
caggagcaga tctacctgaa tcggacgctg ctgaccacca tctccacgca gcgegtgetg 3900
ccecttecgacg acaacatctg cctgegegag ccctgcgaga actacatgaa gtgegtgtece 3960
gttctgcgat tcgacagctce cgegecctte ctcagectceca ccaccgtget cttecggecce 4020
atccacccca tcaacggect gegetgecge tgcccgeccg gettcacegg cgactactge 4080
gagacggaga tcgacctctg ctactccgac cecgtgeggeg ccaacggecg ctgccgcage 4140
cgcgagggceg gctacacctg cgagtgctte gaggacttca ctggagagca ctgtgaggtg 4200
gatgccceget caggecgctg tgccaacggg gtgtgcaaga acgggggcac ctgcgtgaac 4260

ctgctcateg geggctteca ctgegtgtgt cctectggeg agtatgagag geccectactgt 4320
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gaggtgacca ccaggagctt cccgccccag teccttegteca ccttcececgggg cctgagacag 4380
cgcttccact tcaccatctce cctcacgttt gccactcagg aaaggaacgg cttgcttcetce 4440
tacaacggcce gcttcaatga gaagcacgac ttcatcgccce tggagatcgt ggacgagcag 4500
gtgcagctca ccttetetge aggcgagaca acaacgaccg tggcaccgaa ggttcecccagt 4560
ggtgtgagtg acgggcggtg gcactctgtg caggtgcagt actacaacaa gcccaatatt 4620
ggccacctgg gcctgeccca tgggecgtee ggggaaaaga tggccgtggt gacagtggat 4680
gattgtgaca caaccatggc tgtgcgcttt ggaaaggaca tcgggaacta cagctgcget 4740
gcccagggca ctcagaccgg ctccaagaag tccctggate tgaccggcecce tctactectg 4800
gggggtgtcec ccaacctgec agaagacttce ccagtgcaca accggcagtt cgtgggcetge 4860
atgcggaacc tgtcagtcga cggcaaaaat gtggacatgg ccggattcat cgccaacaat 4920
ggcacccggg aaggctgege tgctcggagg aacttcectgeg atgggaggcg gtgtcagaat 4980
ggaggcacct gtgtcaacag gtggaatatg tatctgtgtg agtgtccact ccgattcgge 5040
gggaagaact gtgagcaagc catgcctcac ccccagetcet tcagceggtga gagcegtcegtg 5100
tcetggagtg acctgaacat catcatctcet gtgececctggt acctgggget catgtteegg 5160
acccggaagg aggacagcegt tctgatggag gccaccagtg gtgggcccac cagcetttege 5220
ctccagatece tgaacaacta cctccagttt gaggtgtcece acggcccctce cgatgtggag 5280
tcegtgatge tgtccgggtt gegggtgace gacggggagt ggcaccacct gctgatcgag 5340
ctgaagaatg ttaaggagga cagtgagatg aagcacctgg tcaccatgac cttggactat 5400
gggatggacc agaacaaggc agatatcggg ggcatgcttc ccgggctgac ggtaaggagce 5460
gtggtggtcg gaggcgeccte tgaagacaag gtctccgtge gccgtggatt ccgaggctge 5520
atgcagggag tgaggatggg ggggacgccc accaacgtcg ccaccctgaa catgaacaac 5580
gcactcaagg tcagggtgaa ggacggctgt gatgtggacg acccctgtac ctcgagcccce 5640
tgtcccecca atageccgetg ccacgacgcece tgggaggact acagetgegt ctgtgacaaa 5700
gggtaccttg gaataaactg tgtggatgcc tgtcacctga acccctgega gaacatgggg 5760
gectgegtge gctecceegg cteccegecag ggectacgtgt gecgagtgtgg geccagtcac 5820
tacgggccgt actgtgagaa caaactcgac cttccgtgec ccagaggctg gtgggggaac 5880
ccegtetgtg gaccctgeca ctgtgcecgte agcaaaggct ttgatcccga ctgtaataag 5940
accaacggcc agtgccaatg caaggagaat tactacaagc tcctagccca ggacacctgt 6000
ctgcectgeg actgctteee ccatggctec cacagccgca cttgcgacat ggccaccggg 6060
cagtgtgcct gcaagcccgg cgtcatcgge cgccagtgca accgctgcga caacccegttt 6120
gccgaggtca ccacgctcecgg ctgtgaagtg atctacaatg gctgtcccaa agcatttgag 6180
geeggecatcet ggtggecaca gaccaagttce gggcagecgg ctgcggtgece atgecctaag 6240
ggatcegttg gaaatgeggt ccgacactge agcggggaga agggctgget geccccagag 6300
ctctttaact gtaccaccat ctecttegtg gacctcaggg ccatgaatga gaagctgage 6360
cgcaatgaga cgcaggtgga cggcgccagg gccctgecage tggtgaggge gctgegcagt 6420
gctacacagc acacgggcac gctctttggce aatgacgtgc gcacggccta ccagctgcetg 6480
ggccacgtece ttcagcacga gagctggcag cagggctteg acctggcagc cacgcaggac 6540

gecegacttte acgaggacgt catccacteg ggcagegece tectggecce agecaccagg 6600
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gecggegtggg agcagatcca gcggagegag ggeggcacgg cacagcectget ceggegecte 6660

gagggctact tcagcaacgt ggcacgecaac gtgcggegga cgtacctgeg geecttegte 6720

atcgtcaccg ccaacatgat tcttgctgtce gacatctttg acaagttcaa ctttacggga 6780

gccagggtec cgcgattcga caccatccat gaagagttcce ccagggagct ggagtcctcece 6840

gtcteccttec cageccgactt cttcagacca cctgaagaaa aagaaggccc cctgctgagg 6900

ceggctggee ggaggaccac cccgeagace acgegeccegg ggectggeac cgagagggag 6960

gcececgatea gecaggceggag gegacaccct gatgacgetg gecagttege cgtegetetg 7020

gtcatcattt accgcaccct ggggcagcte ctgcccgage gctacgacce cgaccgtcege 7080

agcctceggt tgcctcaccg geccatcatt aataccccga tggtgagcac gctggtgtac 7140

agcgaggggg ctccgctcece gagaccectg gagaggeccg tcectggtgga gttegecctg 7200

ctggaggtgg aggagcgaac caagcctgtce tgcgtgttet ggaaccactc cctggecgtt 7260

ggtgggacgg gagggtggtc tgcccegggge tgcgagetce tgtccaggaa ccggacacat 7320

gtcgectgec agtgcagcca cacagccage tttgecggtge tcatggatat ctccaggegt 7380

gagaacgggg aggtcctgcce tctgaagatt gtcacctatg ccgectgtgtce cttgtcactg 7440

gcagecctge tggtggectt cgtectectyg agectggtee gecatgetgeg ctecaacctg 7500

cacagcattc acaagcacct cgccgtggeg ctcettectet ctcagetggt gttegtgatt 7560

gggatcaacc agacggaaaa cccgtttcectg tgcacagtgg ttgccatcct cctcecactac 7620

atctacatga gcacctttgce ctggaccctce gtggagagcc tgcatgtcta ccgcatgetg 7680

accgaggtgce gcaacatcga cacggggccce atgeggttet actacgtegt gggctggggce 7740

atcccggeca ttgtcacagg actggeggte ggectggace cccagggcta cgggaaccecce 7800

gacttctget ggctgteget tcaagacacce ctgatttgga getttgeggg gceccatcgga 7860

gctgttataa tcatcaacac agtcacttct gtcctatctg caaaggtttc ctgccaaaga 7920

aagcaccatt attatgggaa aaaagggatc gtctcecectge tgaggaccgce attcectectg 7980

ctgctgcteca tcagcgceccac ctggctgetg gggctgctgg ctgtgaaccg cgatgcactg 8040

agctttcact acctettege catcttcage ggcttacagg gcccecttegt cctectttte 8100

cactgegtge tcaaccagga ggtceggaag cacctgaagg gegtgctegg cgggaggaag 8160

ctgcacctgg aggactccge caccaccagg gccaccectge tgacgegete cctcaactge 8220

aacaccacct tcggtgacgg gcctgacatg ctgcgcacag acttgggcga gtccaccgec 8280

tcgectggaca gcatcgtcag ggatgaaggg atccagaage tcggcgtgtce ctcetgggetg 8340

gtgaggggca gccacggaga gccagacgeg tccctcatge ccaggagetyg caaggatccce 8400

cctggeccacg attccgacte agatagcgag ctgtccecctgg atgagcagag cagctcttac 8460

gecctecteac actegtcaga cagegaggac gatggggtgg gagctgagga aaaatgggac 8520

ccggecaggg gegecgtceca cagcacccce aaaggggacg ctgtggcecaa ccacgttecy 8580

gceggetgge ccgaccagag cctggcectgag agtgacagtg aggaccccag cggcaagcecce 8640

cgectgaagg tggagaccaa ggtcagegtg gagetgcace gegaggagea gggcagtcac 8700
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cgtggagagt accccccgga ccaggagagce gggggcgcag ccaggcttge tagcagccag 8760
cccccagage agaggaaagg catcttgaaa aataaagtca cctacccgec gcecgctgacg 8820
ctgacggagc agacgctgaa gggccggctce cgggagaagce tggccgactg tgagcagagce 8880
cccacateet cgegecacgte ttececctggge tetggeggece ccgactgege catcacagte 8940
aagagccctg ggagggagec ggggcegtgac cacctcaacg gggtggecat gaatgtgege 9000
actgggagcg cccaggccga tggctccgac tctgagaaac cgtga 9045

1-11. (canceled)

12. A method of determination of the diagnosis and prog-
nosis of B-cell chronic lymphocytic leukemia from a biologi-
cal sample collected from the body of a patient, characterized
in that the expression of at least one protein selected from the
group including membrane receptors Vangl2, Celsrl and
Frizzled 7, cytoplasmatic proteins Dvl 2, Dvl 3 and Pricklel,
kinase casein kinase 1 epsilon and casein kinase 2 alpha and
secreted ligand Wnt5a and/or of at least one gene encoding a
protein selected from the group including membrane recep-
tors Vangl2, Celsrl and Frizzled 7, cytoplasmatic proteins
Dvl 2, Dvl 3 and Pricklel, kinase casein kinase 1 epsilon and
casein kinase 2 alpha and secreted ligand WntSa is deter-
mined, wherein the proteins and/or genes are up-regulated in
B-lymphocytes of the patients with CLL, and their expression
correlates with the progression of CLL.

13. The method according to claim 12, characterized in that
the biological sample collected from the body of the patient is
a sample of peripheral blood.

14. The method according to claim 12, characterized in that
the expression of the protein is determined by a method
selected from the group comprising Western blotting and
ELISA.

15. The method according to claim 12, characterized in that
the protein is a membrane receptor selected from the group
comprising Vangl2, Celsrl and Frizzled 7, and in that the
expression of the protein is determined by flow cytometry.

16. The method according to claim 12, characterized in that
the gene encoding a protein is selected from the group com-
prising wnt5a, frizzled 7, vangl2, prickle 1 and celsr1, and in
that the expression of the gene encoding protein is determined
by a method of quantitative PCR.

17. The method according to claim 16, characterized in that
oligonucleotides having at least 75%, preferably at least 85%,
homology of nucleotide sequence with a sequence selected
from the group comprising:

Forward primer (5' to 3') Reverse primer (5' to 3')

TACAACCTTTGGGCTCTGGCTG CCTTCATCAGGGTCGTTAGCAC

TACCACGGAGAGAAGGGCATC GCATAAGAAAAAGCGGAGTTCGG
TTCAGTGCTCAGCGGAAGAAAG AGACAAAACAGGATGGGTGCC
ACAGTAGTAACGGGCACCTCAGAGC TTGAAGGCGACAGAGATGAAGAG

AACAGCCGCTTCAACTCGC CGTAGCAGCACCAGTGGAACTTG

are used as primers for the quantitative PCR.

18. A method of determination of the diagnosis and prog-
nosis of B-cell chronic lymphocytic leukemia from a biologi-
cal sample collected from the body of a patient, characterized
in that the migration of CLL cells in the gradient of a chemok-
ine after adding Wnt5a is determined, wherein their ability to
migrate correlates with the progression of CLL.

19. A method of determination of diagnosis and prognosis
of B-cell chronic lymphocytic leukemia, comprising using
oligonucleotides having at least 75%, preferably at least 85%,
homology of nucleotide sequence with a sequence selected
from the group comprising:

Forward primer (5' to 3') Reverse primer (5' to 3')

TACAACCTTTGGGCTCTGGCTG CCTTCATCAGGGTCGTTAGCAC

TACCACGGAGAGAAGGGCATC GCATAAGAAAAAGCGGAGTTCGG
TTCAGTGCTCAGCGGAAGAAAG AGACAAAACAGGATGGGTGCC
ACAGTAGTAACGGGCACCTCAGAGC TTGAAGGCGACAGAGATGAAGAG

AACAGCCGCTTCAACTCGC CGTAGCAGCACCAGTGGAACTTG

on a biological sample collected from a patient.
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